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SMALL  TOOLS 


P.  &  W.  Adjustable 
BLADE   REAMERS 


.*.-■ 


These  reamers  have  eccentric  relief 
and  can  be  set  to  size  without  regrinding. 
They  are  unexcelled  for  design  and 
simplicity  and  ease  of  adjustment 
The  eccentrically  relieved  blades  are 
stronger  than  others,  do  not  chatter, 
and  produce  a  smoother  hole.  The 
hand,  shell  and  fluted  chucking  reamers 
have  interchangeable  nuts,  screws  and 
wrenches.  The  bottom  of  a  hole  can 
readily  be  faced.  By  a  simple  adjust- 
ment of  the  blades  the  reamers  can 
easily  be  set  to  size  without  regrinding. 


PROMPT  SERVICE 


U  assured  at  our  nearest  stars,  wbsrs 
P.  ft  W.  Small  Tools  are  carried  In  Mock. 
Always  order  P.  &  W.  Small  Tools. 


Precision  Machine  Tools  Standard  and  Gauges 


PRATT  &  WHITNEY  CO. 

OF  CANADA,  LIMITED 

Works:    DUNDAS,    ONTARIO 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

7»  Dramnmnd  Bldg.  1002  C.P.R.  Bldf.  120S  McArthnr  Bldg.  B.C.  Eqmlpme**  G». 
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Bertram 

Machine  Tools 


EQUIPMENT  FOR 


Locomotive  and  Car  Shops 
Structural  Steel  Shops 
General  Machine  Shops 


WE  MANUFACTURE  A  COMPLETE  LINE  OF  TOOLS  FOR 

FABRICATING  STEEL  PLATE  AND  SHAPES 

FOR  SHIPBUILDING 


LET    US    SEND     YOU    PHOTOS    AND    ESTIMATES 


The  John  Bertram  &  Sons  Co.,  Limited 

Dundas,  Ontario,  Canada 

MONTREAL  TORONTO  VANCOUVER  WINNIPEG 

723  Drummond  Bldg.         1002  C.P.R.  Bldg.         609  Bank  of  Ottawa  Bldg.        1205  McArthur  Bldg. 
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CONTINUOUS 
WOOD  STAVE 
PIPE  2  FT,  TO 
14  FT.  DIAM- 
ETER, 

WIRE  WOUND 
WOOD  STAVE 
PIPE  2  IN.  TO 
24  IN.  DIAM- 
ETER, 


The  wonderful 
and  conve- 
niently situated 
water  resources 
of  Canada  must 
be  properly 
investigated  . 
with  a  view  to 
economical 
development. 
For  this  purpose 
Wood  Stave  Pipe 
will  have  an 
important  bear- 
ing in  many 
future  schemes 
of  this    nature. 


Wood  Stave  Pipe 
can  be  installed 
for  less  than  half 
the  cost  of  steel 
pipe  and  it  has 
the  additional 
advantage  of 
larger  carry- 
ing capacity, 
adaptability  to 
installation  in 
remote  regions, 
owing  to  ease  of 
transportation  . 
These  facts  have 
made  possible 
many  projects 
which  otherwise 
would  have 
remained  un- 
developed. 


WOOD   TANKS 

OF  ALL 
DESCRIPTIONS 
FOR  WATER 
STORAGE- 
OIL  STORAGE, 
MINING  AND 
PULP  MILL 
ACIDS. 


PACIFIC  COAST  PIPE  CO., 


LIMITED. 


1551  Granville  St. 


VANCOUVER,  B.C. 
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The  Concrete 
Drivowatj 


INDUSTRIAL    ROADWAY     LEADING    TO     PLANT     OF 
y.  LVALL  ft  SONS  CONSTRUCTION  COMPANY  LIMITED 


jyjUDHOLES  in  the  roadway 
that  serves  a  factory 
may  be  a  serious  menace  to 
that  plant's  output.  No 
business  man  can  see  trucks  or  waggons 
"stuck  in  the  mud"  within  a  few  feet  of 
the  receiving  door  or  loading -platform, 
without  realizing  the  tremendous  loss  of 
valuable  time  thus  involved.  Sometimes 
one  stalled  truck  will  block  the  driveway 
so  effectually  that  all  shipping  must  be 
suspended  until  the  road  is  cleared.  Some- 
times a  truck  has  to  restrict  its  load  to 
half  its  proper  capacity — the  motive  power 


^s^i 


Ati  Important 

link  in  the 

Transportation  facilities 


Faclohj 


INDUSTRIAL  ROADWAY  LEADING  TO  PLANT 
CANADIAN  STEEL  FOUNDRIES  LIMITED 


being  unable  to  move  a  full  load  in  a  badly  rutted  roadway. 

To  maintain  full  efficiency  in  a  Driveway,  it  must  be  available  for  use  every  working  day  in  the  year 
season — in  any  weather.     That  may  be  accomplished  by  paving  it  with  CONCRETE. 


in  any 


Concrete  pavement  —  on  an  industrial  driveway,  a  city  street,  or  a  country  road  —  costs  less  to  build  than  any 
other  type  equally  permanent.  But  it  is  the  low  maintenance  cost  of  Concrete  that  especially  recommends  it  to 
far-sighted  executives  and  to  the  modern  engineer. 

We  will  gladly  co-operate  with  anyone  interested  in  Concrete  industrial  driveway  pavement,  in  advising  as  to 
specifications  and  details  of  construction. 

CANADA  CEMENT  COMPANY  LIMITED 

HERALD  BUILDING  MONTREAL 

Sales  offices  at  Montreal  Toronto  Winnipeg  Calgary 


Specify 

Canada 

Cement 

Uniformly 

Reliable 


CANADA  CEMENT 

CONCRETE 

FOR    PCRMANCNCC 


Our  Service  Department  is  anxious 
to  co-operate  with  Engineers — in 
all  lines  of  work  for  which  Concrete 
is  adapted.  Our  comprehensive 
Library,  including  books  that  deal 
with  all  typos  and  phases  of  Con- 
crete work,  is  at  the  disposal  of  the 
Engineers  of  Canada  at  all  times 
without  charge. 
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Cut  Time  and 
Labor  Costs 

—  stop  and  figure  out  the  time  wasted  in  weighing  and 
computing  weights.     It  amounts  to  considerable  in  a  year. 

Fairbanks 

Dial  Scales 

eliminate  all  the  waste  time  and  labor  it  is  possible  to  save. 
They  put  your  weighing  on  an  efficient  basis.  The  plainly 
graduated  dial  does  this. 

Ask  us  about  these  scales,  and  the 
work  they  will  do  in  your  plant. 

The  Canadian  Fairbanks-Morse  Co., 


ST.  JOHN, 

OTTAWA, 

CALGARY, 


Limited 
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The  Future  of  Applied  Science 

C.  H.  Mitchell,  C.B.,  C.M.G.,  D.S.O.,  M.E.I.C. 

A  Survey  of  the  Effect  of  the  War  on  Engineering  Training,  the  Qualities  Desirable  in  an  Engineer, 
and  Proposed  Changes  in  the  Curriculum  of  Applied  Science. 


The  future  of  Applied  Science  rests  with  all  of  us  who 
are  concerned  with  the  development  of  this  great  country. 
This  concern  lies  not  only  in  the  actual  processes  of 
development  but  equally  as  well  in  the  education  of  our 
young  men  who  are  going  to  participate  in  its  develop- 
ment. 

It  is  not  for  me  to  point  out  on  this  occasion  the 
greatness  of  this  young  Canada  in  its  potentialities  or  to 
enlarge  on  the  methods  by  which  those  potentialities  will 
be  developed  in  the  next  decade.  But  it  is  opportune  for 
us  to  look  about  and  to  ascertain  what  the  country  expects 
— what  it  demands — of  us,  who,  in  a  large  measure  are 
responsible  for  the  leadership  in  those  methods.  It  is 
opportune  for  us  also  to  examine  into  our  own  capabilities 
and  our  own  preparations  so  far  as  education  is  concerned, 
for  undertaking  that  work  of  leadership  and  for  influencing 
the  younger  generation  in  those  directions  in  which  the 
development  of  the  country  can  be  followed  best. 

It  is  not  sufficient  for  us  who  are  going  to  be  respon- 
sible for  the  education  of  the  young  men  who  twenty  years 
hence  are  to  be  the  leaders  in  this  country  simply  to  ''wait 
and  see"  or  to  accept  the  trend  of  events  as  they  arrive  in 
the  inevitable  development  of  the  country.     It  is  for 

Inaugural  address  of  Brigadier-General  C.  H.  Mitchell  C.B., 
C.M.G.,  D.S.O.,  as  Dean  of  the  Faculty  of  Applied  Science  and 
Engineering  at  the  University  of  Toronto,  8th  of  October,  1919. 


us  to  anticipate  the  requirements  and  how  those  demands 
may  be  made,  so  that  when  they  are  put  forward  we  are 
standing  ready  to  meet  them  or,  better  still,  can  say  that 
they  are  already  met,  the  highly  educated  and  trained 
men  are  already  here  or  in  the  field  ready  to  take  their 
appointed  places. 

Herein,  it  seems  to  me,  is  the  highest  function  of  a 
great  University  leading  the  country  in  thought  and  action, 
anticipating  its  needs  not  by  a  few  months  but  by  years, 
so  that  the  necessary  influence  has  already  gone  out  by 
which  the  reaction  comes  about  in  real  results.  And 
nowhere  more  than  in  Applied  Science  does  this  principle 
stand  in  need  of  adoption,  of  careful  leading  and  of  per- 
sistent pursuit. 

It  is  now  opportune  for  us  to  examine  ourselves  and 
our  surroundings,  to  orient  ourselves  in  this  great  year  of 
Nineteen  Hundred  and  Nineteen,  on  the  one  hand  to  the 
tragic  years  that  are  past  and  on  the  other  to  the  hopeful 
years  that  are  to  come. 

Who  can  say  what  this  great  war  has  been  to  us  in 
influencing  our  lives  and  our  ideals  for  the  future  ?  Those 
of  us  who  through  a  Good  Providence  came  through  its 
fire,  realize  that  the  gallant  men  who  have  come  back  to  us 
come  back  full  of  new  ideas  and  new  ideals,  full  of  energy 
and  the  consciousness  of  the  value  of  real  hard  work,  full 
of  hope  in  the  reconstruction  of  the  homeland  that  will 
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make  and  keep  it  the  best  place  in  the  world  in  which  to 
live  and  to  work.  And  of  those  men  in  the  war  who 
engaged  in  the  engineering  and  scientific  achievements 
what  can  we  say  ?  We  can  never  say  enough  and  all  will 
not  be  told  for  years  to  come.  That  great  man  of  the 
Empire,  Mr.  Lloyd  George,  has  said — and  he  recognized 
and  said  it  early  in  the  war — "It  is  an  engineer's  war"— 
and  no  one  knew  better  than  he,  for  among  those  who 
closely  surrounded  him  were  many  of  the  greatest  en- 
gineers and  scientists  of  the  Empire. 


Technical  Knowledge  and  the  War 

We  are  all  aware  that  early  in  the  struggle  an  Inven- 
tions Board  was  constituted  through  which  all  manner  of 
new  devices  and  suggestions  were  brought  to  notice —  and 
very  democratic,  patient  and  sympathetic  it  was  too. 
During  the  past  months  we  have  been  reading  with  in- 
terest of  the  decisions  of  this  now  famous  Board  with 
respect  to  the  apportionment  of  the  credit  (and  remun- 
eration) for  the  numberless  devices,  which  have  now  be- 
come historic  in  the  years  of  battle. 

On  the  field  of  battle,  evolving  through  the  months 
and  years  from  the  early  days,  as  many  of  us  remember  the 
stories  of  the  failures  and  successes  of  individual  offensive 
and  defensive  weapons,  trench  ordnance,  wire  cutting 
devices,  defensive  trench  structures  and  emplacements, 
mining  and  tunnelling  operations,  the  tremendous  and 
rapid  development  of  artillery  of  both  light  and  heavy  guns 
and,  in  the  end,  the  remarkable  evolution  of  the  "tank" 
with  its  unique  place  in  the  battles  of  the  latter  months. 

In  the  air,  what  can  be  said  in  a  few  words  to  indicate 
the  effort,  the  triumphs  and  the  disappointments  of  the 
engineer  and  the  long  months  of  anxieties  and  trials 
through  which  he  has  finally  emerged  with  the  aircraft  of 
to-day  ?  When  we  remember  that  as  the  war  started,  the 
mechanics  and  the  principles  of  the  science  of  the  aeroplane 
as  we  now  know  it,  were  but  in  their  very  infancy,  we 
realize  how  in  the  few  short  years,  concerted,  diligent, 
almost  feverish  effort  in  the  application  of  science  has 
brought  us  so  far  in  the  actuality  of  aerial  navigation,  a 
study  by  the  way,  in  which  I  had  myself  become  intensely 
interested  as  far  back  as  1894,  twenty  years  before  the  war. 

On  and  under  the  sea  too  there  is  yet  to  be  told  the 
story  of  the  struggle  and  the  patient  careful  months  of  work 
in  the  evolution  of  the  mighty  British  fleet  and  in  the 
effort  to  meet  the  insidious  unseen  menace  of  the  enemy's 
submarine  warfare. 

Who  can  say  when  and  how  we  may  apply  our  know- 
ledge gained  of  aerial  navigation,  aeroplane  reconnais- 
sances and  aeroplane  photographs;  of  wireless  communi- 
cation— even  wireless  interceptions — as  well  as  of  those 
elusive  principles  of  the  electric  telephone  and  detector 
devices  used  so  successfully  in  the  front  line;  of  the  prin- 
ciples of  acoustics  and  electricity  so  curiously  developed 
in  the  methods  of  sound  ranging  practice  and  so  success- 
fully applied  in  co-operating  with  our  artillery. 

What  of  the  application  of  rapidly  constructed  port- 
able steel  bridges;  of  the  principles  of  building  railways  in 
impossible  places  and  roadways  over  impassable  marshes 


or  of  concrete  emplacements  and  steel  reinforced  concrete 
dugouts  to  withstand  the  enormous  impact  of  a  bursting 
shell?  And  under  the  ground  what  more  have  our 
engineers  learned  of  soft  earth  mining,  of  continuous 
contests  with  water  and  ventilation  and  of  live  saving 
apparatus  ?  What  have  we  learned  of  steam,  electric  and 
petrol  motor  traction  and  the  principles  above  all  of 
keeping  the  traffic  going,  despite  everything  that  the 
frailties  of  man  deprive  it,  the  vagaries  to  which  the 
elements  subject  it,  and  the  fiendishness  of  a  relentless 
enemy  ?  How  far  are  we  on  the  way  to  ensure  stability 
in  the  air  or  in  the  development  of  air  propellers  and 
engines?  What  have  we  learned  that  will  be  useful  in 
the  inevitable  further  development  of  our  shipbuilding  in 
Canada  for  the  sea  coasts  and  great  lakes? 

And  in  the  great  basic  industries,  in  steel  and  the 
economic  metals,  in  textiles,  in  ceramics,  and  even  in  the 
graphic  arts,  how  much  more  do  our  soldiers  and  war 
workers  know  for  their  five  years  of  diligent  labour? 
In  the  fields  of  the  manufacturing  industries  of  electrical 
and  mechanical  character,  the  producers  of  the  great 
volume  of  munitions  and  of  the  multitudinous  articles  of 
equipment  and  apparatus  of  warfare  by  their  new  devices 
and  new  applications  and  by  their  new  methods  of  manu- 
facture and  organization  of  labour  have  brought  about  a 
new  epoch  in  the  whole  of  our  industrial  structure; 
what  have  we  learned  and  what  are  we  going  to  do  about 
it? 

And  perhaps  greater  than  all,  in  the  value  of  chemical 
industry,  do  we  look  for  the  lead  which  the  war  has  given. 
The  initiative  in  this  which  was  undoubtedly  held  by  the 
enemy  at  the  commencement  of  the  war,  went  through  a 
long  period  of  trial  and  competition  between  the  two  great 
armies  of  scientific  workers  until,  when  the  war  ended,  even 
the  enemy  will  agree  that  the  domination  of  the  scientific 
field  lay  with  the  Allies  of  the  Entente.  In  the  consti- 
tuents of  explosives,  in  fuels,  in  gases  for  offensive  war- 
fare— in  the  components  of  manufacture  of  that  same 
numberless  lot  of  articles  used  in  warfare  and  in  the  normal 
(or  should  we  say  abnormal)  commercial  and  industrial 
development  arising  from  the  seizure  of  the  enemy's 
foreign  trade  denied  them  by  their  war,  in  all  of  these  the 
applied  sciences  in  the  chemical  industries  contributed  a 
share  in  the  war  which  is  even  yet  but  little  known  to  the 
public  of  the  great  nations  for  whom  it  has  all  been  done. 

And  one  should  not  forget  another  feature,  a  feature 
which  stands  apart,  in  which  the  soldier  returning  to  his 
homeland  from  the  great  battle  regions  of  France,  Flan- 
ders, and  Italy,  but  little  realizes  the  influence.  The 
subtle  unconscious  effect  of  a  life  however  uncomfortable, 
unpleasant  and  lacking  in  the  refinement  of  home,  set 
amidst  the  great  historic  places  of  Europe  and  daily  face 
to  face  with  many  of  the  architectural  and  artistic  gems 
of  the  old  world,  could  not  but  have  an  influence  with  will 
follow  him  through  life.  So  with  all  his  materialism,  with 
the  horrors  of  war,  and  with  his  daily  life  in  contact  with 
the  varied  applications  of  science  to  the  great  business  of 
war,  he  had,  withal,  ever  about  him,  the  object  lessons  of 
the  aesthetic  whereby,  by  contract  he  must  at  least  have 
somewhat  learned  to  love  the  beautiful  in  nature  and  to  be 
inspired  by  the  charming  things  made  by  the  great  masters 
of  the  centuries. 
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Now  with  all  this  inventory  of  what  has  been  brought 
back  from  the  war  and  after  this  process  of  looking  about 
us  to  find  and  orient  ourselves,  we  quickly  realize  that  even 
yet  we  are  but  standing  on  the  threshold  of  the  new  era  of 
reconstruction.  There  is  a  new  world  ahead  in  Applied 
Science  and  it  is  for  us  to  apply  and  to  reapply  the  prin- 
ciples and  discoveries  which  have  brought  us  thus  far. 


The  War  and  Canadian  Engineering  Activities 

Let  us  now  turn  to  the  field  toward  which  we  look 
and  in  which  we  are  now  called  to  work  after  this  war 
period.  Canada  is  quite  as  much  what  she  was  before  the 
war  but  she  has  found  herself  in  a  manner  that  few  of  us 
could  even  have  hoped.  And  she  has  found  herself  in  no 
more  definite  way  and  in  no  more  important  way  than  in 
the  realization  of  her  great  resources  and  her  ability  to 
apply  them  to  her  own  life  and  the  life  of  the  Empire. 

If  we  are  to  study  for  a  few  moments  the  trend  of  the 
great  engineering  activities  of  the  country  as  they  appeared 
firstly,  before  the  war,  compared  with  the  period  of  the 
war;  and  secondly,  during  the  war  as  compared  with  the 
future  and  its  prospects  of  reconstruction  activities,  we 
find  divergent  differences.  The  activities  have  passed 
through  various  stages.  It  will  be  remembered  that  the 
prominent  features  of  these  activities  before  the  war  were 
connected  mainly  with  the  huge  railway  construction  and 
extensions.  Further  activities  included  other  features  of 
transportation,  of  canals  and  terminals,  then  of  hydro- 
electric power  developments  and  a  definite  trend  just 
previous  to  the  war  to  comprehensive  programmes  of  large 
building  construction  connected  with  the  expansion  of 
manufacturing  and  commerce.  This  period  too  claimed 
a  lengthy  activity  in  mining  and  its  allied  industries. 

The  war  changed  all  that;  through  the  same  sudden 
transition  by  which  we  passed  from  peace  to  war  we  almost 
as  suddenly  passed  from  the  stages  just  described  to  the 
stages  consequent  upon  the  national  mobilization  of  all 
our  resources,  and  with  that  came  an  entirely  different 
character  of  engineering  activity.  It  resolved  itself  into 
the  transformation  of  most  of  our  great  manufactories  into 
munition  works  or  works  solely  engaged  upon  war  material, 
whilst  the  remainder,  and  many  new  ones  had  perforce 
to  continue  in  the  work  of  carrying  on  the  normal  indus- 
tries for  the  life  of  the  country  carried  on  with  redoubled 
energy.  Thus  all  the  great  public  works  of  state  or 
municipality  were  either  hurriedly  completed  or  abandoned 
for  the  time  being. 

In  the  same  manner  the  sudden  termination  of  the 
war  from  its  greatest  intensity  to  an  unexpected  armistice, 
brought  about  a  similar  transition  in  the  opposite  direction. 
With  the  difference,  however,  that  the  great  public  works 
have  not  been  resumed  and  if  one  may  be  bold  to  forecast, 
it  is  unlikely  that  they  will  be  for  some  time  to  come  in  so 
far  as  railway  construction  is  concerned. 

But  what  does  appear  on  the  horizon,  as  the  future  of 
these  great  activities  of  the  country  indicates  is  a  large 
resumption  of  manufacturing  and  industrial  work  through 
the  return  to  peaceful  pursuits  and  the  consequent  read- 
justment of  all  that  pertains  to  the  life  of  a  newly  developed 


manufacturing  country  in  which,  as  always,  the  agricul- 
tural industry  is,  and  will  be,  the  mainstay.  But  there 
is  more  than  that;  all  those  smaller  public  works  and  those 
smaller  private  enterprises  which  were  arrested  or  dis- 
located during  the  war  and  which  are  not  yet  ready  to  be 
prosecuted  or  financed  are  still  to  be  revived  and  within 
a  few  years  will  doubtless  absorb  the  attention  and  services 
of  many  engineers,  as  well  as  the  interest  of  the  financiers 
of  the  country.  This  is  all  without  any  reference  to  the 
entirely  new  enterprises  consequent  upon  the  normal 
growth  and  development  of  the  country  such  as  was 
steadily  proceeding  previous  to  the  war.  Already  there 
are  signs  of  the  resumption  of  this  growth  and  it  remains 
still  to  be  seen  whether  this  will  take  on  the  same  form 
as  previously  in  national  or  municipal  public  works,  in 
mining  and  metallurgical  progress,  and  in  all  those 
scattered  activities  where  the  services  of  the  applied 
scientist  and  the  engineer  are  called  into  use. 


Trend  of  Engineering  Training 

Translating  these  considerations  into  terms  of  the 
needful  scientific  education  to  meet  the  requirements,  and 
analysing  these  requirements  in  view  of  the  necessary 
leadership  which,  as  has  already  been  said,  the  University 
must  exercise,  it  is  reasonably  certain  that  a  reversal  of 
the  requirements  has  taken  place  and  should  be  provided 
for.  In  short  where  before  the  war  the  various  branches  of 
Civil  Engineering  stood  pre-eminently  first  in  the  require- 
ments, its  relative  demand  in  Canada,  for  the  immediate 
future  at  any  rate,  has  apparently  fallen  to  second  or 
perhaps  third  place  in  the  grouping.  The  Industrial 
group  of  engineering  has  come  to  the  front  and  hence  we 
find  Electrical,  Mechanical  and  Chemical  Engineering 
high  up  in  the  group.  In  fact  it  is  a  curious  feature  that 
of  the  present  first  year  in  this  Faculty  numbering  about 
four  hundred  in  all  of  the  eight  departments,  practically 
one  quarter  are  proceeding  in  Chemical  Engineering; 
this  is  undoubtedly  a  direct  outcome  and  influence  of  the 
war.  The  Mining  group,  including  metallurgy,  appears 
likely  to  follow  a  normal  expansion  for  some  years  to  come 
although  the  actual  increase  in  activity  in  mining  not  only 
in  Ontario  but  throughout  Canada  has  been  somewhat 
arrested  by  the  war,  except  in  those  directions  actually 
influenced  by  munition  production.  In  the  more  aesthe- 
tic side  of  Applied  Science — that  of  Architecture,  Town 
Planning,  and  the  like — who  can  say  what  the  future  may 
bring  ?  It  is  difficult  to  foretell  and  to  foresee  what  course 
the  educational  requirements  of  the  country  may  take, 
although  after  all  much  depends  on  the  extent  to  which 
the  University  offers  attractions  in  this  much  discussed 
branch  of  scientific  and  artistic  education — in  other  words 
it  is  for  the  University  to  offer  influence  and  make  the 
demand  for  architectural  education  and  thus  indirectly 
have  an  influence  on  the  architecture  of  the  country. 

Having  thus  examined  the  course  of  the  various 
branches  of  engineering  and  analysed  the  tendencies  and 
probabilites  for  the  immediate  future,  it  is  necessary  to 
see  wherein  the  Applied  Science  and  Engineering  education, 
as  it  has  been  and  is  now  constituted  in  this  country,  is 
designed  to  meet  the  requirements  of  the  times. 
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History  of  Engineering  Instruction 

To  appreciate  properly  the  relation  of  the  demand  and 
supply  pf  scientific  education,  if  we  may  use  such  terms, 
it  is  necessary  to  first  go  back  and  consider  the  historic 
evolution  of  Applied  Science  and  Engineering  in  this  and 
some  of  the  other  older  universities  on  this  continent. 
In  doing  so  it  is  curious  to  find  how,  within  limits,  the 
university  or  college  education  has  endeavoured  to  meet 
the  requirements  of  the  particular  period  in  the  country^ 
development.  Forty  years  ago — and  engineering  in  this 
University  of  Toronto  under  the  Old  School  of  Practical 
Science  dates  back  to  that  period — it  was  wholly  Civil 
Engineering  and  was  designed  to  meet  a  demand  mainly 
for  those  public  works  which  were  necessary  to  the  growth 
of  the  country  at  that  time.  Thirty  years  ago,  a  critical 
period  in  the  development,  a  departure  had  been  made, 
increasing  or  varying  the  courses  to  include  Mechanical 
and  Electrical  Engineering,  Architecture  and  Chemistry — 
as  an  instance,  when  I  myself  graduated  in  Civil  Engin- 
eering twenty-seven  years  ago,  there  were,  out  of  a  total 
class  of  nineteen,  fourteen  in  Civil,  three  in  Mechanical 
and  Electrical,  one  in  Architecture  and  one  in  Chemistry. 

In  the  intervening  years  a  steady  increase  of  the 
departments  other  than  Civil  has  taken  place,  and  we  now 
find  that  after  various  cycles  of  influences  the  industrial 
groups  have  come  rapidly  to  the  front  and  even  dominate 
the  whole  Faculty.  This  is  but  a  reflection  of  the  normal 
development  of  the  country,  and  is  after  all,  what  was  to  be 
expected.  As  for  the  phases  through  which  the  general 
process  of  the  teaching  of  Applied  Science  has  passed 
through  these  years,  it  is  equally  interesting  to  observe 
that  the  great  principles  which  were  laid  down  in  those 
early  days — those  of  the  splendid  founder  of  this  great 
Faculty,  the  late  Dean  Galbraith — have  been  and  still 
are  adhered  to — and  let  me  now  say  that  so  far  as  I 
myself  can  influence  them,  will  still  be  adhered  to,  modified 
only  in  so  far  as  may  be  necessary  to  meet  the  changed 
situation  of  the  times.  These  great  principles  are  com- 
prised in  the  teaching,  first  the  necessary  theoretical 
science,  and  then  the  methods  of  application,  in  other  words 
the  placing  of  mathematics,  physics,  chemistry,  and  des- 
criptive geometry,  with  the  inevitable  drawing,  before 
the  work  of  the  applied  science  itself. 

In  the  cycles  of  change  in  the  methods  and  in  what 
may  be  termed  the  fashion,  in  Applied  Science  education, 
a  curious  period  of  transition  is  just  now  coming  about, 
irrespective  of  the  influence  of  the  war.  It  is  easily 
recognized  that  dating  from  say  ten  years  ago,  a  wave  of 
specialization  swept  over  this  continent  and  before  and 
even  during  the  war  was  running  riot  amongst  the  younger 
graduates  of  Engineering  schools  in  an  alarming  fashion. 
It  is  obviously  necessary  to  point  out  that  a  young  gentle- 
man scarcely  out  of  his  teens,  however  brilliant  he  may  be, 
can  hardly  be  said  to  be  a  subject  for  intensive  specializa- 
tion in  such  difficult  branches  of  professional  work  as 
present  themselves  in  these  fields  of  learning  and  practice. 
Despite  all  efforts  and  contriving  it  seemed  to  have  taken 
the  fancy  of  the  young  generation  so  that  they  were  the 
more  drawn  to  those  institutions  where  attractive  special 
intensive  courses  were  offered  for  their  choice.  I  am 
glad  to  say,  however,  that  this  criticism  is  but  slightly 


directed  toward  Canadian  universities.  That  was  all 
very  well  up  to  a  certain  point,  but  the  process  got  some- 
what out  of  hand,  the  pendulum  swung — and  has  swung — 
too  far,  and  now  we  are  confronted  with  the  inevitable 
readjustment  by  which  a  means  is  sought  to  counteract 
this  tendency. 


Requirements  in  Technical  Education 

Reverting  to  the  great  fundamental  principles  of 
Applied  Science  education  it  must  be  accepted  that  the 
first  requisite  is,  without  question,  a  sound  general 
education  as  a  foundation.  This  principle  has  already 
been  put  into  practical  application  in  this  University  by 
the  establishment  of  more  comprehensive  and  more  string- 
ent requirements  at  matriculation,  whereby  not  only  a 
very  high  standard  is  required  in  mathematics,  (senior 
matriculation),  but  high  standing  is  also  necessary  in 
English  and  languages.  But  that  is  only  the  start  and  does 
not  by  any  means  ensure  all  those  fundamentals  which  form 
the  foundation  for  the  proper  education  of  the  applied 
scientist  or  engineer. 

Following  this  further  and  considering  the  entire 
education  of  the  young  engineer,  there  seems  only  one 
conclusion  as  to  the  necessity  of  to-day  in  this  young 
country  at  its  critical  stages  of  development.  For  now-a- 
days  we  require  not  only  technologists  in  the  form  of 
applied  scientists  or  engineers  but  we  want  men  who  are 
more,  much  more  than  that,  we  require  to  produce  men 
who  by  their  college  education  will  be: 

First — Broadly  educated,  cultured  gentlemen. 

Second — Good  citizens  of  Canada  and  leaders  of 
influence  within  the  community  in  which  they  may  be 
placed. 

Third — Thoroughly  educated  technologists  in  what- 
ever branch  of  applied  science  they  may  choose  to  enter. 

How  best  to  produce  this  type  of  rounded  out  gra- 
duate in  the  four  short  years  in  which  he  is  under  the 
influence  of  his  professors  and  instructors  is  open  to  much 
discussion  and  time  does  not  permit  to  follow  it  through. 
It  is  obvious,  however,  that  if  a  University  education 
does  nothing  else,  it  ought  to  produce  a  broadly  educated, 
well  informed  citizen,  capable  of  thinking  for  himself  on 
all  public  questions  and  taking  his  part  in  leadership  and 
genuine  public  service — all  this  apart  entirely  from  the 
necessary  special  education  and  the  application  of  it  to 
his  gaining  a  livelihood  in  the  practice  of  his  chosen  pro- 
fession. If  then  in  coming  up  to  the  University  to  obtain 
his  education,  he  must  devote  himself  to  his  professional 
course  in  Applied  Science,  that  course  and  that  Faculty 
must  provide  him  with  his  education  in  its  entirety  and 
must,  therefore,  not  limit  itself  solely  to  the  technological 
side  of  it. 

At  the  other  end  of  the  scale  of  his  education  the 
young  engineer  of  to-day  who  is  not  to  be  over  specialized 
must  learn  to  think  in  terms  of  subjects  and  educational 
values  which  may  prove  of  the  most  use  to  him  on  going 
down  from  the  University  and  entering  his  professional 
life.    True,  it  has  been  said  he  must  have  been  grounded 
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in  the  fundamentals,  and  in  the  practical  application  of 
these  to  the  varied  problems  in  the  many  sided  phases  of 
Applied  Science  as  it  is  to-day  known  and  practised.  But 
there  is  a  further  distance  he  must  go,  especially  in  these 
days  of  materialism  and  of  what  is  known  in  the  work-a- 
day  world  as  "practical  results."  He  must  learn  to  orient 
his  technical  education  with  the  economics  of  the  world 
into  which  he  is  about  to  enter,  so  that,  he  may  the  more 
readily  become  the  thinker,  the  leader,  and  the  actor  in 
the  great  effort  of  development  and  service  in  which  he 
engages.  Herein  lies  what,  in  a  few  years,  will  be  found 
to  be  one  of  the  governing  factors  in  the  more  detailed  and 
special  education  of  the  young  engineer,  his  place  in  the 
economics  of  the  community.  It  can  easily  be  said  that 
in  the  four  years  of  a  college  course  but  little  time  can  be 
given  to  this  phase  of  education ;  that  is  agreed,  but  it  is 
possible  to  instruct  and  to  combine  the  types  of  work  in 
such  manner  as  to  keep  these  principles  of  engineering 
economics  clearly  before  the  student  in  his  later  years. 


The  Returned  Soldier  and  Applied  Science 

Just  here  it  seems  opportune  to  revert  to  the  returned 
soldier  and  to  try  to  look  at  Applied  Science  and  its  changed 
conditions  through  his  eyes.  He  has  seen  as  no  one  else 
has  seen  the  truest  application  of  science  to  the  most 
practical  of  problems  that  have  ever  been  put  on  in  the 
world  drama,  and  he  has  seen  as  no  one  else  has  seen  the 
results  of  that  application.  He  expects  on  coming  back 
here  to  his  University  that  we  too  have  an  appreciation  of 
how  better  to  apply  these  great  principles  of  science  to  the 
world's  problems  not  of  war  but  of  peace,  and  his  eyes  are 
on  his  University  as  never  before. 

Doubtless  the  type  of  student  will  be  found  to  have 
changed  during  the  past  years  in  so  far  as  the  war  has  left 
its  imprint.  I  speak  of  this  because  the  returned  soldier 
types  and  the  normal  types  of  recent  years,  were  influenced 
by  war  conditions,  are  of  a  peculiarly  high  order,  and  in 
making  this  statement  I  am  speaking  from  an  experience 
which  has  included  visits  to  many  universities  including 
those  in  Great  Britain.  As  I  stood  before  the  first  year  in 
Applied  Science  a  week  ago  to-day,  over  half  of  them 
returned  soldiers,  I  could  not  help  but  be  struck  by  the 
particularly  strong  features,  the  intelligent  types  and 
general  appearance  of  men  who  can  and  will  energetically 
accomplish  things,  an  especially  valuable  characteristic 
in  the  engineer.  Then  I  thought  of  that  splendid  tribute 
which  I  heard  General  Sir  Arthur  Currie  pay  to  the  Cana- 
dian soldier  in  his  memorable  speech  to  the  Canada  Club 
in  London  on  the  20th  of  May  last,  in  which  he  said  "All 
Canadians  are  pioneers  themselves  or  are  immediate 
descendants  of  pioneers.  Most  of  them  have  gained  or 
inherited  these  indelible  signs  with  which  Nature  graced 
the  bodies  and  souls  of  those  who  have  pitted  their  will. 
their  strength,  and  their  determination  against  elemental 
forces  and  have  earned  for  themselves  a  portion  of  her 
riches." 

The  war  itself  produced  new  characteristics  in  those 
who  remained  in  Canada  and  those  who  went  abroad. 
The  spirit  of  irresponsibility,  so  deplorably  manifesting 
itself  before  the  war,  was  arrested,  and  gave  place  to  a 


serious  sense  of  responsibility  in  all  ranks  in  and  out  of  the 
army.  The  hope  now  is  that  this  new  sense  in  the  young 
generations  has  returned  from  the  spirit  of  our  forebears 
to  stay  at  least  for  the  years  of  reconstruction.  I  shall 
always  remember  an  inspiring  address  to  staff  officers 
which  used  to  be  made  during  the  war  by  that  ideal  leader 
among  staff  officers,  General  Sir  Charles  Harrington, 
in  which  he  held  up  three  words  as  a  text — trust,  training 
and  thoroughness.  What  more  could  we  have  wanted 
in  leaders  and  followers  alike  ? 


Proposed  Changes  in  Curriculum 

All  this  leads  up  to  the  consideration  of  the  cur- 
riculum and  the  manner  and  extent  of  instruction  which  is 
best  suited  for  the  country  for  the  period  in  which  we  find 
ourselves  and  for  the  general  type  of  student  who  comes 
to  this  University  for  his  education.  The  curriculum 
throughout  all  engineering  colleges,  especially  on  this 
continent,  is  in  the  process  of  change  for  the  reasons 
already  referred  to  and  a  study  of  the  tendencies  in  those 
changes  reveals  a  degree  of  uniformity  which  in  a  measure 
applies  to  the  particular  requirements  of  this  country  and 
this  University.  During  my  visit  the  past  spring  to  nine  of 
the  leading  universities  in  Great  Britain  where  Applied 
Science  is  prominent,  I  was  struck  by  the  efforts  that  were 
being  made  to  transform  and  reconstruct  the  curriculum 
in  accordance  with  the  newer  demands,  efforts  which 
were  due  to  the  same  causes  and  tendencies  in  the  national 
life  with  which  we  ourselves  are  now  confronted. 

If  the  signs  and  the  tendencies  can  be  sensibly  inter- 
preted— and  this  appears  to  be  a  universal  opinion  to-day 
among  not  only  those  engaged  in  engineering  education 
but  in  practice  as  well — there  are  several  radical  changes 
in  the  curriculum  which  are  now  opportune,  indeed  are 
demanded.  Amongst  these  are  proposed:  First— A 
rearrangement  of  subjects  and  economy  of  time  by  avoiding 
crowding  the  curriculum  with  les<-  essential  subjects  and 
by  judicious  sequence,  to  limit  the  number  of  subjects 
simultaneously  studied  to  less  than  is  now  usual  although 
not  decreasing  the  number  of  student  hours  per  week. 
Second — The  introduction  of  broader  humanistic  sub- 
jects in  the  first  two  years  which  may  be  termed  the  general 
educational  portion  of  the  course,  including,  in  addition 
to  all  the  mathematics  and  science,  a  further  study  of 
English  with  special  reference  to  Applied  Science,  and  the 
introduction  of  studies  in  Economics,  Sociology,  and 
possibly  Logic  and  Psychology  in  a  form  applicable  to 
this  work.  This  is  without  reference  to  the  continuation 
of  the  study  of  modern  languages  which  are  so  essential 
in  the  technical  world  of  to-day.  Third — The  inclusion 
in  the  last  two  years  of  some  of  the  higher  forms  of  these 
broad  subjects  but  with  special  application  to  the  work  and 
the  relationship  of  the  graduate  after  he  enters  his  profes- 
sional life;  these  subjects  may  be  such  as  Finance,  En- 
gineering Law  and  Jurisprudence,  Commercial  Engineer- 
ing, Industrial  Management,  and  Engineering  Economics, 
and  it  may  be  of  interest  to  note  here  that  some  of  this 
work  in  its  simpler  form  has  been  included  in  the  curri- 
culum of  this  Faculty  for  some  time  past. 

In  addition  to  the  foregoing  there  seem  to  be  various 
other  considerations.     For  instance,  the  student  has  great 
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difficulty  in  his  early  years  in  orienting  himself  to  the 
objects  and  processes  of  study  in  Applied  Science,  in 
discovering  the  relative  value  of  the  various  subjects  he  is 
put  to  study  and  in  realizing  the  application  of  these 
subjects  to  the  real  business  of  engineering  practice. 

Much  stress  is  laid  by  British  and  American  Universi- 
ties on  the  inclusion  of  what  they  call  practical  engineering 
work  side  by  side  with  the  theoretical  work  in  the  earlier 
years.  This  was  clearly  recognized  in  this  University  in 
the  early  curriculum  of  the  School  of  Practical  Science 
and  has  been  a  feature  ever  since — for  instance  the  labora- 
tory work  helps  out  the  lectures  in  electricity  and  me- 
chanics and  surveying  helps  out  the  mathematics.  In 
addition  to  this  our  curriculum  here  has  always  made  it 
an  essential  that  the  student  engage  in  some  actual  prac- 
tical employment  in  the  field  and  in  engineering  works 
during  the  summer  holiday,  lengthened  specially  for  this 
purpose,  and  a  new  departure  is  now  made  by  the  establish- 
ment of  a  large  rural  camp  or  school  about  thirty  miles 
north  of  Toronto  for  the  purpose  of  carrying  on  instruction 
in  surveying  independent  of  that  experience  to  be  gained 
in  the  ordinary  manner.  The  general  tendency  now,  and 
one  to  be  encouraged  in  connection  with  the  education 
of  the  electrical,  mechanical,  or  chemical  engineer,  is  to 
participate  in  real  industrial  work,  not  only  through  the 
summer  holiday  period,  but  in  some  form  of  continuous 
co-operation  with  industries.  Such  work  should  be  super- 
vised to  some  extent  by  the  College,  and  used  as  a  source  of 
problems  and  projects  for  scientific  analysis  and  study  and 
can  be  made  mutually  useful  to  the  industry  and  the 
student.  I  appeal  to  the  manufacturers  of  Toronto  and 
the  vicinity  to  meet  the  University  in  this  regard,  and  I  can 
assure  them  that  in  most  cases  whatever  inconvenience 
they  may  be  put  to  by  such  an  arrangement  will  be 
reciprocated  in  some  form  to  the  advantage  of  their  work 
in  connection  with  study  and  research  which  may  arise 
from  it. 

Expansion  in  Applied  Science  Education 

While  it  is  doubtless  expected  of  me  on  assuming  this 
post  to  indicate  along  what  lines  the  course  of  expansion 
in  Applied  Science  education  will  proceed,  it  is  almost  too 
early  to  go  into  further  detail  as  to  the  curriculum  than 
has  already  been  outlined.  As,  however,  a  certain  well 
defined  policy  is  already  in  progress  it  may  be  sufficient  to 
add  to  the  foregoing  that  it  is  considered  desirable 
amongst  other  things  to  reconstitute  the  Department  of 
Civil  Engineering  to  embrace  general  sections  which  will 
deal  more  specifically  with  those  subjects  of  Municipal 
and  Sanitary  Engineering  which  are  and  will  be  more 
demanded  by  our  municipalities  whether  civic  or  rural. 
In  this  department  too  it  is  thought  that  even  in  the  face 
of  changing  tendencies  already  referred  to,  Transportation 
Engineering,  (by  Railway  and  Canal),  as  well  as  Highway 
Engineering  should  be  further  expanded  in  the  senior 
years. 

Irrigation  and  Reclamation  Engineering  too,  so 
requisite  in  the  development  of  our  Western  Provinces 
especially,  should  be  given  more  attention,  and  even  the 
work  in  Water  Power,  already  highly  developed  in  our 
curriculum,  should  be  broadened. 


The  inclusion  of  a  course  of  lectures  and  laboratory 
work  in  ^rodynamics  so  much  in  demand  arising  out  of 
the  war,  is  already  provided  for,  and  much  assistance  will 
be  obtained  by  the  elaborate  air  channel  and  other  experi- 
mental apparatus  which  already  has  been  installed  in  the 
Thermodynamics  Building  during  the  past  year. 

The  subjects  of  Ship-building  and  Naval  Architecture, 
which  appear  to  be  now  in  some  demand  especially  with 
the  revival  of  Canadian  shipping  on  the  Great  Lakes  and 
the  development  of  the  harbour  works  at  Toronto  and 
elsewhere,  are  being  kept  in  view. 

In  Architecture  very  considerable  extensions  and 
changes  are  under  way,  and  it  is  proposed  to  strengthen 
the  Department  by  increased  personnel  including  an 
additional  associate  professor  ;  it  is  proposed  too,  to 
broaden  and  alter  the  character  of  the  instruction  mate- 
rially by  a  closer  co-operation  with  the  architectural  pro- 
fession, whereby  better  opportunities  may  be  secured  for 
the  student  during  his  course. 

Not  the  least  of  the  additions  to  the  programme  is 
the  inclusion  of  a  course  of  lectures  in  Civic  Town  Planning 
by  an  eminent  authority  which  will,  it  is  hoped,  broaden 
before  long,  in  co-operation  between  the  Engineering  and 
the  Architectural  Departments,  to  a  highly  useful  branch 
of  instruction  destined  to  become  a  real  factor  in  the 
utilities  and  aesthetics  of  our  municipal  and  industrial  life. 

In  order  to  provide  the  student  with  a  viewpoint 
somewhat  in  anticipation  of  his  future  career,  the  principle 
already  established  of  arranging  courses  of  lectures  from 
prominent  members  of  the  profession  will  be  further  de- 
veloped as  this  has  been  highly  recomended  by  graduates 
and  is  recognized  as  of  great  value  to  the  senior  students. 

In  the  programme  particular  reference  must  be  made 
to  engineering  Research  for  which  there  is  now  separate 
provision  to  carry  on,  independently  of  the  regular  courses 
of  instruction  in  the  Faculty,  by  the  employment  of 
specially  selected  personnel  under  the  heads  of  the  various 
departments,  utilizing  the  laboratory  and  other  equipment 
at  hand.  Too  much  cannot  be  said  of  this  work  or  of  its 
inevitable  effect  on  the  industries  and  the  application  of 
science  throughout  the  community.  In  electrical  and 
chemical  work  much  has  already  been  accomplished  and 
the  full  programme  for  the  coming  year  in  these  and  other 
branches  is,  it  is  hoped,  only  the  commencement  of  a 
great  work  in  the  service  of  the  country. 

It  may  be  said  that  such  an  extensive  programme  is 
beyond  the  compass  of  a  four  years  college  course.  This 
is  fully  recognized  but  it  is  realized  that  a  way  must  be 
found  to  introduce  at  least  a  portion  of  the  fuller  curricu- 
lum either  by  curtailing  the  present  in  the  less  essentials 
or  by  the  introduction  of  a  fifth  year  which  is  the  alter- 
native.   This  is  for  serious  future  consideration. 

To  summarize  the  foregoing  considerations  of  the 
curriculum  it  will  be  observed  that  there  are  three  main 
divisions  all  of  which  are  common  to  the  various  courses 
and  department  of  Civil,  Mechanical,  Electrical  Mining 
and  Chemical  Engineering,  and  Architecture.  First — the 
sciences,  mathematics,  physics,  chemistry  and  mechanics ; 
Second — the  graphic  and  mechanical  arts,  drawing,  design 
and  practical  field  or  shop  work;  Third — the  humanities, 
English,  economics,  languages,  and  possibly  philosophy. 
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Value  of  the  Broad  Curriculum 

It  is  not  radical  to  make  these  and  their  subsidiary 
subjects  common  to  all  departments  for  it  is  obvious  that, 
for  instance,  the  civil  engineer  must  know  something  of 
electrical,  steam,  gas  and  other  mechanical  work;  the 
electrical  engineer  of  to-day  must  know  something  of 
hydraulics,  masonry  construction,  railways,  bridge  build- 
ing and  even  tunnelling,  while  the  municipal  and  sanitary 
engineer  must  know  considerable  about  electrical  railways 
and  pumps,  steam  engines  and  hydraulics  in  conjunction 
with  the  broad  subjects  of  civics. 

To  pass  further  to  these  considerations  and  view  them 
on  a  still  broader  horizon,  the  three  main  factors  in  the 
actual  practice  in  which  the  graduate  will  engage  may  be 
resolved  into,  scientific  theory,  the  methods  and  practice  in 
this  application  and  the  economic  considerations.  It  has 
been  said  by  some,  with  respect  to  the  latter,  that  it  is 
time  enough  when  the  graduate  walks  out  into  his  profes- 
sional life.  Not  so;  if,  when  he  is  at  the  University,  he  has 
not  been  able  to  co-ordinate  sicence  and  practice  and  obtain 
a  sen?eof  the  economy  of  their  application,  he  is  going  out 
into  the  world  ill  fitted  to  take  his  place  alongside  the  men 
who  are  already  there;  much  less  to  attain  to  be  a  leader 
amongst  them.  More  than  this,  the  complex  industrial 
conditions  of  to-day  are  understandable  only  by  long,  care- 
ful study  by  thinking  men  living  in  close  contact  with 
industry;  how  much  better  it  is  to  give  the  student  while  at 
college  his  first  acquaintance  with  these  complexities  and 
his  basic  principles  of  industrial  management.  The 
philosophy  of  values  and  costs,  the  psychology  of  labour 
and  industrial  problems  and  skill  in  expression  in  writing 
and  speech  are  all  subjects  worthy  of  attention  whilst  the 
student  is  still  at  college.  The  practical  academic  process 
by  which  these  can  all  be  combined  into  one  course  of 
study  in  senior  years  seems  reasonable  when  one  considers 
how  for  instance  a  complete  project  from  its  inception  may 
be  followed  through  to  its  conclusion  by  a  series  of  prob- 
lems for  class  discussion,  outside  study  in  operating 
concerns,  broad  reading  and  an  ultimate  report  of  a 
comprehensive  character. 

In  considering  the  problems  of  values  and  costs,  of 
labour  and  industrial  conditions  and  their  relation  to 
production  which  is  now  paramount  in  this  country,  it 
must  be  born  in  mind  that  "the  control  of  engineering  lies 
in  the  hands  of  those  who  judge  most  accurately  what 
enterprises  men  value  sufficiently  to  be  willing  to  assume 
the  cost."  Because  engineering  education  has  hereto- 
fore been  confined  mainly  to  technology  the  engineer  has 
seldom  been  placed  on  executive  governmental  commis- 
sions or  other  public  boards— boards  and  commissions  that 
must  decide  on  how  public  funds  shall  be  extended  on 
enterprises  that  are  essentially  engineering  in  character. 
Why  has  it  happened  too  frequently  in  the  past  that  the 
engineer  has  been  called  in  to  do  the  technical  work  of 
design  and  construction  only  after  a  board  comprised  of 
lawyers,    bankers,    doctors,    clergymen,    merchants    or 


politicians,  has  made  a  decision  as  to  whether,  from  a 
standpoint  of  values  and  costs  and  other  economic  con- 
siderations the  project  under  discussion  shall  in  whole  or 
in  part  go  gorward  to  construction  ?  It  is  reassuring  to 
know,  however,  that  the  idea  is  now  developing  that  the 
public  interest  would  be  better  served  if  the  engineer  had 
a  greater  voice  in  making  such  decisions. 

Now  to  meet  this  new  value  which  the  public  is 
beginning  to  place  on  the  engineer  what  are  we  going  to  do 
about  his  education?  This  is  a  distinct  demand  if  there 
ever  was  one,  and  the  University  should  be  the  first  to 
hasten  to  meet  it .  If  the  engineer  and  the  applied  scientist 
are  to  be  prepared  to  take  their  proper  places  in  the  com- 
munity they  must  be  trained  to  appraise  correctly  what 
men  consider  to  be  worth  while. 


Qualities  of  the  Engineer 

And  here  let  us  consider  for  a  moment  what  attributes 
and  values  the  public  will  place  on  the  engineer  when  he 
goes  out  into  life.  If  he  is  going  to  be  something  more 
than  a  technologist  what  more  must  he  be?  This  is  a 
question  which  has  been  asked  for  some  years  in  the  search- 
ing that  has  been  going  on  in  the  engineering  profession 
on  this  continent  not  only  with  a  view  of  training  the  young 
generation  but  in  consideration  of  the  whole  relation  of  the 
engineer  to  the  public.  An  inquiry  was  instituted  two 
years  ago  by  the  Carnegie  Foundation  and  in  connection 
with  that  admirable  study  of  the  whole  situation  by 
Professor  Mann  A  Study  of  Engineering  Education,  the 
following  question  was  put  to  the  engineering  profession  at 
large  from  whom  fifteen  hundred  replies  were  received, 
"What  are  the  most  important  factors  in  determining 
probable  success  or  failure  in  engineering? "  It  may  not 
be  a  surprise  to  you  to  learn  that  for  the  first  requisite, 
personal  qualities  were  placed  above  everything,  and  these 
attributes  were  given  seven  times  as  frequently  as  were 
the  knowledge  of  engineering  science  and  the  technique 
of  practice.  A  second  circular  letter  stating  this  result  was 
then  sent  to  the  members  of  the  great  national  engineering 
societies,  each  being  asked  to  place  in  sequence  of  value  six 
groups  of  those  qualities  head  respectively,  Character, 
Judgment,  Efficiency,  Understanding  of  Men,  Knowledge, 
and  Technique.  Over  seven  thousand  replies  were  re- 
ceived and  their  votes  placed  Character  at  the  head  by 
95  per  cent.,  while  Technique  was  voted  to  the  bottom  by 
an  equally  decisive  majority. 

Therefore,  as  Engineering  and  Applied  Science  expand 
into  the  new  fields  opening  before  them,  "the  conception 
that  character,  judgment,  efficiency,  and  understanding  of 
men,  are  no  less  necessary  than  technical  knowledge  and 
skill,  will  become  more  and  more  impelling,  and  it  will 
become  more  and  more  essential  that  engineering  colleges 
pay  greater  attention  to  the  effect  of  their  work  on  the 
development  of  the  students." 
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An  Instrument  for  Measurement  of  Rail  Wear 

Alexander  D.  Ferguson,  A.M.E.I.C.,  Winnipeg,  Man. 


Many  instruments  and  mechanical  devices  have  been 
used  from  time  to  time  in  endeavours  accurately  to 
measure  the  "wear"  on  rails.  Most  of  these  have  been 
of  a  "caliper"  variety  and  have,  I  believe,  not  given  great 
satisfaction  for  two  reasons,  viz.: — the  uncertainty, 
firstly,  that  each  measurement  is  taken  in  the  same  relative 
position  with  regard  to  the  perpendicular  axis  of  the  rail 
and  secondly,  that,  as  usually  only  one  measurement  is 
taken  at  each  point,  such  reading  may  not  represent 
accurately  the  rail  wear  at  that  point.  The  instrument 
herein  described  does  away  with  both  of  these  primary 
objections  and  readily  lends  itself  for  use  with  any  rail 
section  with  great  speed  and  accuracy. 
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Fig.  1 

The  device  consists  essentially  of  : — (See  Fig.  1.) 

a.  A  casting  of  hard  babbitt,  cast  against  a  new  rail 
of  the  same  section  as  the  one  to  be  measured,  so  as  to  give 
good  contact  with  the  under  side  of  the  rail  head  and  also 
to  fit  tight  into  the  curve  where  the  rail  head  meets  the 
web.  As  in  the  figure  there  is  a  little  clearance  between 
the  side  of  the  rail  head  and  the  edge  of  the  casting  to  allow 
for  a  fit  even  if  the  rail  head  is  battered  over.  A  different 
casting  is  used  for  each  different  rail  section.  The  castings 
are  fastened  to  the  recorder  by  screws  S,  S. 

b.  A  mahogany  plate  about  %"  thick  with  a  clamp 
C,  which  moves  in  a  slot  and  can  be  pushed  hard  against 
the  outer  edge  of  rail  and  screwed  tight  by  a  thumb  screw, 
thus  giving  the  instrument  great  stability  when  sitting  on 
the  rail.  Behind  is  a  single  screw  reaching  down  to  the 
rail  head  which  is  used  to  level  the  instrument — using  small 
level  on  the  top  as  an  indicator. 


d.  An  upright  mahogany  plate  with  two  slots  E  for 
the  reception  of  cards,  which  are  kept  in  position  by  a  screw 
at  the  back  of  D. 

f.  A  horizontal  slot  in  which  G  has  a  free  sliding  move- 
ment. 

g.  Is  of  steel  (hardened  at  the  lower  end  but  not 
sharpened  to  a  point),  G  also  has  free  vertical  motion  in 
sleeve  H,  which  is  fitted  with  a  small  screw  J  to  clamp  G 
when  not  in  use.  At  the  upper  end  of  G  there  is  K  an 
attachment  containing  a  pencil  which  by  means  of  a  spring 
can  be  kept  pressed  against  a  card  inserted  in  E,  E. 


Method  of  Taking  a  Reading 

The  under  side  of  the  rail  head  is  cleared  of  all  debris. 
(When  the  setts  are  of  wood  this  is  easily  accomplished, 
but  when  of  stone  it  is  necessary  to  cut  these  out  with  a 
stone  chisel — the  time  taken  in  this  operation  is  small  as  it 
is  only  necessary  to  cut  out  an  opening  3"  x  W  in  to  the 
web  of  the  rail).  The  requisite  casting  is  screwed  on 
and  is  pushed  under  the  flange  side  of  the  rail  until 
good  contact  has  been  established;  C  is  then  pushed  hard 
against  the  outer  edge  of  the  rail,  screwed  up  tight  and 
the  instrument  levelled  up. 

A  card  is  inserted  in  E.  E,  and  G  is  released  so  that 
the  lower  end  rests  on  the  rail  head;  K  is  then  released  so 
that  the  pencil  presses  hard  against  the  card.  G  is  then 
drawn  across  the  face  of  the  instrument  and  K  makes  an 
exact  tracing  of  the  rail  head  on  the  card,  which  is  then 
taken  out  and  the  location,  weight  of  section,  etc., 
written  on  the  back.  By  repeating  this  process  at  con- 
venient intervals  a  graphic  representation  of  the  rail  head 
over  a  certain  route  or  routes  is  obtained. 


Fig.  II  shows  a  representative  set  of  cards.  The 
instrument  is  set  up  on  a  new  rail  of  the  same  section  and 
the  graph  of  this  superimposed  on  the  cards  as  in  Fig.  III. 
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This  is  the  final  card,  and  the  shaded  area  represents 
accurately  the  portion  of  the  rail  head  worn  off  at  that 
point.  By  means  of  a  planimeter  this  area  is  readily 
taken  off  (say  area  is  A.) 


Fig.  3 

If  for  any  purpose  it  is  desired  to  express  the  area  worn 
off  as  a  percentage  of  total  allowable  wear,  the  allowable 
wear  must  first  be  definitely  ascertained.  Suppose  that 
when  a  rail  has  worn  to  a  depth  "w"  on  the  central  per- 
pendicular axis  it  should  be  discarded,  i.e.,  it  has  depre- 
ciated 100%.  This  distance  is  measured  on  a  carefully 
drawn  plan  of  the  rail,  the  area  of  total  allowable  wear 
(B)  deducted  (by  planimeter).  Then  A/B  is  the  per- 
centage of  wear  or  represents  the  percentage  of  deprecia- 
tion. 

Below  are  some  sketches  of  actual  graphs  of  rail  heads 
taken  by  the  writer  while  conducting  a  series  of  measure- 
ments over  the  whole  tracks  of  the  Winnipeg  Electric 
Railway  during  the  Appraisal  by  the  Manitoba  Public 
Utilities  Commission,  (over  1200  readings  were  taken 
covering  approximately  172  miles  of  track.) 


Fig.  V. — 60  lb.  A.S.C.E.  rail — an  example  of  rolling 
or  flow  of  metal. 


Fig.  4 

Fig.'IV.— 70  lb.  A.S.C.E.  rail,  more  than  60%  of  the 
total  head  area  of  the  rail  was  worn  away. 


Fig.  6 

Fig.  VI. — 60  lb.  A.S.C.E.  rail — shows  brooming  on  the 
side  of  the  rail  head. 

For  Appraisal  Purposes  the  writer  believes  this 
instrument  to  be  invaluable  as  it  obviates  any  use  of  the 
age — life  basis  for  track  depreciation.  Again,  should  a 
series  of  readings  be  taken  at  fixed  places  over  a  system 
then,  using  the  original  card  these  could  be  repeated 
annually  or  at  fixed  intervals,  giving  an  accurate  record 
of  the  rail  wear  at  any  one  point  and  also  a  graphic  repre- 
sentation of  the  state  of  rails  in  any  particular  stretch  of 
track. 

The  writer  is  much  indebted  to  Mr.  Hansen  of  Win- 
nipeg for  his  great  interest  and  care  in  making  the  first 
instrument  from  very  rough  sketches,  and  for  working  out 
some  important  details. 

To  W.  M.  Scott,  Esq.,  M.E.I.C,  under  whose  direct 
supervision  the  Appraisal  of  the  W.  E.  R.  properties  has 
been  carried  out,  the  writer's  thanks  are  also  due  for  his 
great  interest  and  permission  to  develop  and  thoroughly 
test  this  new  departure  for  the  accurate  measurement  of 
wear  of  rail  heads. 
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"Recent  Experiments  with  Straw  Gas" 


By  Professor  A.  R.  Greig,  A.M.E.I.C. 


About  three  years  ago,  Mr.  Harrison  of  Moose  Jaw 
discovered  that  he  could  obtain  a  combustible  gas  from 
straw.  He  experimented  with  it  for  a  time  and  took 
out  some  patents  on  the  process. 

The  Agricultural  Engineering  Department  of  the 
University  of  Saskatchewan,  through  Doctor  McLaurin, 
obtained  Mr.  Harrison's  apparatus.  It,  however,  had 
been  through  the  fire  at  his  foundry,  and  had  to  be  com- 
pletely rebuilt. 

Experiments  have  been  conducted  for  two  winters, 
and  in  order  that  it  may  be  known  what  has  been  done,  the 
results,  as  far  as  we  have  gone,  are  set  forth  in  what 
follows. 

About  12  or  13  years  ago,  the  city  of  Brandon  experi- 
mented with  straw  in  a  gas  plant,  but  it  did  not  prove  a 
success.  The  superintendent  of  the  Winnipeg  Gas  Works 
at  that  time  was  of  the  opinion  that  it  would  not  prove 
satisfactory. 

The  following  is  a  description  of  Mr.  Harrison's 
plant,  and  other  apparatus  used. 


Straw  Gas   Retort 

^Jm>it  Flue 


nc  B 
Cross  Sccrion 


•r  '  * 


Fig.  No.  1 

Plate  No.  1  diagram  A  shows  a  vertical  longitu- 
dinal section,  and  fig.  B  a  vertical  cross  section  through 
the  retort  and  fire-box.  This  retort  held  a  bale  and  a  half 
of  100  lbs.  of  straw  when  compressed.  The  means  taken 
for  compressing  the  straw  in  the  retort  is  shown  on  plate 
No.  3,  fig.  C.  It  consists  of  a  large  screw-press,  the 
screw  of  which  is  \y2  inches  in  diameter  and  has  four 
threads  per  inch.  The  plunger  is  of  wood  with  an  iron 
plate  to  take  the  thrust  of  the  screw.  The  retort  was 
filled  with  straw  which  was  then  compressed  several  times 
before  100  lbs.  of  baled  straw  could  be  put  into  it. 

The  removal  of  the  char  from  the  last  days  burning 
and  the  filling  of  the  retort  usually  took  2yz  hours  of 
one  man's  time.    The  char  when  removed,  on  coming  in 

Read  before  Saskatchewan  Branch,  September  11th,  1919. 


Plate  2 — Retort  and  Pyrometer  Equipment 

contact  with  the  air,  often  started  to  burn.  It  was 
practically  all  carbon  and  weighed  38  lbs.  on  the  average. 
A  great  deal  of  the  heat  value  of  the  straw  is  contained  in 
this  char. 

The  furnace  was  fired  with  straw  and  it  took  from 
425  to  450  lbs.  of  good  wheat-straw  to  distill  one  retort  full 
of  straw.  The  temperature  in  the  fire  box  was  kept  at 
about  1500  °F.,  which  meant  that  the  retort  was  a  cherry 
red  colour.  A  number  of  holes  in  it  were  burned  in  the 
retort,  which  were  welded  with  the  oxy-acetylene  process. 
The  last  time  a  hole  was  burned  it  was  found  necessary  to 
cut  out  a  considerable  portion  of  the  bottom  of  the  retort 
and  weld  in  a  new  piece  of  steel. 
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The  distillation  usually  took  from  6  to  7  hours.  Any 
attempt  to  shorten  this  time  resulted  in  a  higher  tempera- 
ture of  the  retort,  and  started  gas  leaks  and  consequent 
burning  of  the  retort. 

Last  winter  pyrometers  were  kept,  one  in  the  fire- 
box, one  in  the  centre,  and  one  three  and  one-half  inches 
in  from  the  side  of  the  retort.  Readings  were  taken  at 
five  minute  intervals.  It  was  found  that  the  temperature 
in  the  fire  box  rose  very  quickly.  The  temperature  as 
shown  by  the  pyrometer  three  and  one-half  inches  inside 
the  retort  would  go  up  in  a  short  time  to  slightly  over  200° 
and  stay  there  for  nearly  two  hours. 

The  temperature  would  then  rise  once  more  at  a  nearly 
uniform  rate  of  200  to  225  °F.  per  hour.  The  pyrometer 
in  the  centre  would  follow  very  slowly,  until  a  final  tem- 
perature of  1000  to  1100°F.  was  reached,  after  which 
the  flow  of  gas  ceased. 

The  gas  was  taken  off  through  the  gas  outlet  pipe 
shown  on  the  top  near  the  back  end  of  the  retort  (Plate  1, 
fig.  A).  It  started  to  move  the  meter  about  30  minutes 
after  operations  were  begun  and  came  off  at  a  nearly 
uniform  rate  of  about  2  cubic  feet  per  minute  for  from  2  to 
3  hours,  gradually  diminishing  after  that  period.  An 
average  of  500  cubic  feet  of  gas  was  obtained  from  100  lbs. 
of  wheat  straw.  It  is  doubtful  if  the  last  50  cubic  feet 
were  worth  the  extra  fuel  and  firing. 


Date 

Straw  in 

Time 

| 
Fuel 

Gas 

Char 

Fluid 

1919 

Retort 

Firing 

,  Used 
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Lbs. 
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9 
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38 

10 
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7 
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11 
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39 

14 
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38 

38 

15 

100  " 

6 
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Fig  E    -     Layout    or   Pi  a 


Fig  .  No.  3 


D-45  McLaughlin  car  fitted  for  straw  gas. 

The  gas  was  taken  from  the  retort  to  the  cooler 
and  condenser  shown  on  Plate  No.  3,  Fig.  D.  Here  the 
gas  was  taken  down  the  centre  pipe  to  near  the  bottom, 
returning  up  between  the  inner  and  outer  pipes,  the  whole 
apparatus  being  inclosed  in  a  jacket  of  running  water. 
The  inner  pipe  was  fitted  on  the  outside  with  a  number  of 
galvanized  iron  aprons  filled  with  small  holes  to  aid  in 
the  throwing  down  of  the  fluids  condensed.  About  38 
lbs.  of  a  heavy  tarry  liquid  was  obtained  from  the  100  lbs. 
of  wheat-straw,  a  considerable  portion  of  which  was 
evidently  water. 

The  gas  left  the  cooler  at  a  temperature  of  80  to  100  °F. 
It  was  then  piped  to  the  scrubber  shown  on  sheet  No.  2, 
fig.  E.  This  consisted  of  a  steel  tank,  15  "  dia.  x  %"  high 
filled  with  iron  cuttings  and  charcoal,  and  having  a  spray 
of  water  on  top.  From  the  scrubber  the  gas  was  taken 
through  the  meter  to  the  retaining  bag  or  engine  as  desired. 

This  gas  has  a  heat  value  of  nearly  400  B.T.U.  per 
cubic  feet,  while  coal  gas  has  a  heat  value  of  650  B.T.U. 
per  cu.  ft. 

Engine  trials: — It  was  found  that  the  straw-gas  was 
considerably  different  gas  to  deal  with  than  gasoline  vapor. 
After  a  good  many  trials,  we  settled  on  a  compression  ratio 
of  5.3.  Some  fairly  good  brake  horse  power  trials  were 
obtained  when  a  number  of  indicator  cards  were  taken. 
These  show  an  explosive  pressure  of  260  to  290  lbs. — much 
less  than  that  obtained  with  gasoline.  The  trials  were  run 
on  a  4  horse  power  International  Harvester  Co.  engine. 
The  bore  of  the  cylinder  is  4:V  the  stroke  7^",  rated 
revolutions  per  minute  400.  5  brake  horse  power  were 
obtained  at  500  R.P.M.  on  a  fuel  consumption  of  37.5 
cubic  feet  per  horse-power-hour.  The  500  cubic  feet  ran 
the  5  horse  power  engine  for  2  hours  and  40  minutes. 
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Assuming  the  heat  value  as  given  above,  this  gave  us 
practically  the  same  thermal  efficiency  as  was  obtained  on 
the  same"  engine  using  gasoline.  The  mixing  device  is 
very  simple.  It  is  shown  on  Plate  No.  2,  fig.  F.  The 
gas  inlet  pipe  is  1"  diam.,  the  air  inlet  \y2"  diam.,  the 
tee  V/2  diam.,  reduced  to  take  the  one  inch  gas  pipe  as 
shown.Both  air  and  gas  pipes  were  throttled.  It  was 
found  much  easier  to  start  on  a  gasoline  priming  than  on 
the  gas. 

fcs  A  D-45  McLaughlin  car  loaned  by  the  Saskatoon 
branch  of  the  McLaughlin  Carriage  Co.,  was  fitted  up 
with  a  300  cu.  ft.  gas  bag  as  shown  in  the  photograph. 
The  gas  and  air  were  mixed  in  the  same  way  as  for  the 
small  stationary  engine,  only  the  fittings  were  larger. 
The  mixture  was  piped  to  the  carburetor  inlet  so  that  by 
closing  off  the  gas  the  car  could  be  run  on  gasoline.  The 
engine  was  started  in  this  way,  the  gas  valve  was  then 
opened,  and^the  needle  valve  of  the  carburettor  closed. 


The  car  was  run  only  a  short  distance  on  straw  gas  before 
it  stalled. 

The  300  cu.  ft.  bag  of  gas  has  less  heat  value  than  one 
gallon  of  gasoline,  so  that  it  will  readily  be  seen  that  it  does 
not  give  promise  of  being  a  substitute  for  gasoline. 

Summary :— By  one  man  working  8  to  9  hours  cleaning, 
filling  the  retort,  and  firing,  500  cubic  feet  of  gas  can  be 
obtained  from  100  lbs.  straw  and  450  lbs.  of  straw  used  as 
fuel,  the  total  heat  value  of  which  is  nearly  200,000  B.T.U., 
or  an  amount  equal  to  what  could  be  obtained  from  a  scoop 
shovel  full  of  good  coal  (16  to  18  lbs.) 

To  heat  an  ordinary  7  room  house  in  Saskatchewan 
with  straw  gas,  a  gas  holder  of  4000  cu.  ft.  capacity  would 
be  necessary  for  24  hours  heating  on  the  cold  days.  To 
fill  this  holder,  800  pounds  of  straw  gas  would  have  to  be 
distilled  and  about  3600  pounds  of  straw  would  be  used 
as  fuel.  Less  fuel  could  be  used  if  a  battery  of  retorts 
were  used. 


Regulations  of  the  Governor  in  Council  as  Required  by  Section  Five 
of  the  Canada  Highways  Act. — A.  W.  Campbell,  M.E.I.C.,  Highways  Commission. 


Sec.  5 — Tiie  Governor  in  Council  may  make  such 
regulations  to  oe  published  in  the  "Canada  Gazette"  as 
are  deemed  advisable  for  giving  effect  to  the  objects  and 
purposes  of  this  Act. 


Section  1 — Work  to  be  Aided 

The  highways  to  be  aided  under  the  Act  shall  com- 
prise such  main  and  market  roads  as  have  been  designated 
by  the  Province  as  hereinafter  provided  with  a  view  to 
encouraging  production  and  stimulating  trade  and  com- 
merce, and  as  shall  be  approved  by  the  Minister. 


!     Customary  Highway  Expend/lure  to  be 
Supplemented 

It  is  understood  that  the  expenditures  called  for  under 
the  Canada  Highways  Act  are  intended  to  supplement  the 
usual  amounts  granted  and  devoted  to  the  construction 
and  improvement  of  its  highways  by  the  Province  itself. 


Section  ■'!     Method  and  Form  of  Making  Application, 
Preliminary  Procedure 

Before  an  agreement  is  made  with  respect  to  any  road 
or  roads,  there  shall  be  furnished  to  the  Minister  by  the 
Provincial  Government  a  statement  setting  forth  a  pro- 
gramme for  construction  or  improvement  of  a  system  of 
highways  in  the  Provinces  from  which  projects  shall  be 
selected.  Such  statement  shall  be  accompanied  by  a 
general  map  of  the  proposed  programme,  bearing  the 
approval  of  the  Provincial  Government  and  the  endorse- 
ment of  the  Highways  Department  thereof.  Each 
Provincial  programme  shall  include,  first,  roads  having 


greatest  local  agricultural  and  commercial  importance,  and 
second,  roads  having  both  local  and  general  importance, 
and  these  programmes  shall  be  so  adjusted  and  arranged 
that  the  whole  shall  be  correlated  and  form,  as  far  as 
possible,  a  general  system  of  Inter-provincial  highways. 
This  programme  and  amendments  thereto  shall  be  satis- 
factory to  the  Minister,  and  applications  relating  to  the 
construction  of  specific  portions  thereof  shall  be  made  from 
time  to  time  as  provided  for  in  the  following  section. 


Section  4 — Method  and  Form  of  Making  Application, 

Project  Statement,  Plans,  Specifications, 

Estimates,  Etc. 

Each  application  for  aid  shall  be  embodied  in  a  pro- 
ject statement,  on  forms  which  may  be  had  on  application 
to  the  Commissioner  of  highways  of  the  Department  of 
Railways  and  Canals,  which  shall  contain  the  following 
information  and  exhibits: — 

(a)  The  purposes  the  undertaking  will  serve,  and 
why  it  is  in  the  public  interest; 

(6)  The  character  and  extent  of  traffic,  present 
and  prospective  on  the  road; 

(c)  How  the  undertaking  relates  to  the  Pro- 
vincial programme; 

(d)  A  statement  of  the  type  of  construction  or 
improvement  it  is  proposed  to  make,  together  with  a 
report  of  the  Engineer  of  the  Provincial  Highways 
Department  endorsing  the  adoption  of  the  proposed 
type  and  the  design  thereof  as  being  the  most  econo- 
mical and  practicable  in  the  public  interest,  his  reasons 
therefore,  and  a  full  explanation  of  any  special  or 
unusual  features  thereof; 

(e)  The  administrative  control  of  and  responsi- 
bility for  the  undertaking  ; 
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(/)  The  source  and  method  of  procuring  the  neces- 
sary money  for  the  undertaking  and  the  extent  to 
which  interested  municipalities  contributed  thereto; 

(g)  Plans  in  standard  form  to  be  prescribed  by 
the  Minister  and  in  detail  following  accepted  engin- 
eering practice,  together  with  a  sketch  map  showing 
the  position  of  the  proposed  project  on  the  general 
programme  map  of  the  Province; 

(h)  Specifications  in  standard  form  to  be  pres- 
cribed by  the  Minister  setting  forth  the  proposed  type 
and  method  of  construction,  materials  to  be  used,  and 
other  essentials,  in  such  detail  as  to  afford  complete 
knowledge  of  all  steps  to  be  taken  in  carrying  out  the 
project; 

(i)  Copies  of  the  form  of  contract  to  be  used, 
together  with  all  documents  referred  to  therein  or 
made  a  part  thereof;  and 

(j)  Estimated  cost  of  the  project,  giving  a 
schedule  of  quantities  and  the  estimated  cost  of  each 
item  in  detail. 

All  project  statements,  plans,  specifications,  estimate: 
and  other  papers  required  in  connection  with  any  applica- 
tion of  a  Province  for  aid  under  the  Act  shall  be  forwarded 
to  the  Commissioner. 

Section  5 — The  Agreement 

When  a  project  statement  has  been  approved  by  the 
Minister  an  Agreement  as  provided  for  in  the  Act  between 
the  Province  and  the  Minister  shall  be  executed  in  tripli- 
cate by  the  Province  on  a  form  furnished  by  the  Com- 
missioner. 

No  payment  under  the  Act  shall  be  made  until  such 
agreement  has  been  executed  by  the  Minister  nor  shall 
payment  be  made  for  work  done  prior  to  such  execution 
unless  with  the  express  approval  of  the  Governor  in  Council 
which  approval  shall  not  be  given  in  connection  with  work 
done  prior  to  the  coming  into  force  of  the  Canada  High- 
ways Act  or  not  done  in  accordance  with  these  regulations. 

Section  6 — Tenders  and  Contracts 

All  expenditures  shall  be  made  pursuant  to  tender  and 
contract,  except  as  provided  by  the  act,  and  shall  be  on  the 
basis  of  unit  prices.  Tenders  shall  be  called  for  at  least 
three  weeks  before  the  work  is  to  be  let  and  notice  of 
the  calling  for  tenders  shall  appear  in  a  contractors'  or 
engineering  journal  as  well  as  in  such  local  newspapers  as 
the  Province  deems  necessary. 

Section  7 — Payments 

In  determining  the  actual  necessary  and  reasonable 
cost  of  any  highway  for  the  purpose  of  fixing  the  amount 
to  be  paid  under  the  Act,  the  cost  of  the  following  shall  not 
be  considered  as  a  part  thereof. 


The  cost  of  right  of  way  and  incidental  damages, 
bridges,  viaducts,  subways,  exceptional  grade  separation, 
provincial  overhead  and  administrative  expenses,  the 
making  of  surveys,  plans,  specifications  and  estimates, 
or  any  engineering  expenses  incident  to  the  project  prior 
to  the  beginning  of  actual  construction.  The  cost  of 
culverts  having  a  clear  width  of  opening  of  not  more  than 
twenty  (20)  feet  may  be  included. 

Certified  vouchers  showing  the  amounts  expended  on 
each  section  of  completed  road,  also  showing  the  amount, 
if  any,  expended  on  any  uncompleted  section  up  to  sub- 
grade  at  the  termination  of  each  fiscal  year  during  the 
five  year  period  commencing  April  1,  1919,  shall  be 
submitted  to  the  Commissioner;  and  when  he  has  certified 
that  the  terms  and  conditions  of  the  agreement,  in  respect 
of  the  plans  and  specifications  annexed  thereto,  have  been 
carried  out  as  far  as  relates  to  such  sections,  forty  (40) 
per  cent  of  the  cost  thereof  as  defined  by  these  regulations, 
and  expressly  subject  to  section  five  thereof,  will,  upon 
authority  of  the  Minister  be  paid  to  the  Provincial  Trea- 
surer, or  other  person  named  in  the  agreement  to  receive 
the  same. 

Section  8 — Records 

Such  records  of  the  tenders  submitted,  of  the  cost  of 
the  work,  of  the  inspections  made,  and  tests  of  materials 
shall  be  kept  by  the  province  as  shall  enable  the  Com- 
missioner at  any  time  to  determine  the  cost  to  the  province 
and  the  status  of  the  construction  work  done  on  any  pro- 
ject. These  accounts  and  records,  together  with  all 
supporting  documents,  shall  be  open  at  all  times  to  the 
inspection  of  the  Commissioner  or  his  representative, 
and  certified  copies  thereof  shall  be  furnished  at  his  request. 

Section  9 — Inspection 

The  supervision  of  each  project  by  the  Provisional 
Highway  Department  shall  include  adequate  inspection  of 
work  and  material  by  competent  engineers  throughout  the 
course  of  construction.  To  this  end,  any  recommenda- 
tion of  the  Minister  to  the  Provincial  Government  with 
respect  to  the  necessary  technical  qualifications  and  ex- 
perience of  the  members  of  the  highway  organization  will 
be  enforced  by  such  Government. 

Section  10 — Maintenance 

Each  Province  shall  agree  that  when  the  roads  or 
highways  constructed  or  improved  with  Federal  aid  shall 
have  been  accepted  as  completed,  the  Province  shall 
maintain  or  cause  the  same  to  be  maintained,  with  all 
necessary  repairs  and  renewals,  so  as  to  preserve  the 
standard  of  construction  of  each  particular  class  of  com- 
pleted road  or  highway. 
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New  Year  Wishes 

The  Executive  Committee  of  The  Journal  extends  to 
all  members  of  The  Institute  heartiest  greetings  of  good  will 
and  best  wishes  for  a  happy  and  prosperous  nineteen 
hundred  an  I  tw  'nty. 


Annual  General  and  Professional  Meeting 

The  Annual  General  Meeting  of  The  Institute 
will  be  held  at  Headquarters  on  Tuesday,  January 
the  twenty-seventh  at  ten  A.M. 

Following  the  Annual  Meeting  will  be  a  General 
Professional  Meeting  Wednesday  and  Thursday, 
January  twenty-eighth  and  twenty-ninth,  under 
the  auspices  of  the  Montreal  Branch  of  The  Institute. 
The  Montreal  Branch  executive  and  membership 
has  been  engaged  for  several  months  past  in  arrang- 
ing the  programme  and  details  of  this  meeting, 
which  they  have  planned  to  make  the  greatest  and 
most  enjoyable  gathering  of  engineers  yet  held  in 
Canada. 

A  large  attendance  of  ladies  is  anticipated,  for 
whose  entertainment  special  arrangements  are 
being  made,  in  addition  to  most  of  the  regular 
functions  at  which  they  will  be  welcome. 

Kindly  keep  these  dates  in  mind,  plan  to  be 
present  and  get  the  benefit  of  the  inspiration  that 
such  a  meeting  presents  with  the  added  opportunity 
of  a  closer  contact  with  your  fellow  engineers  from 
all  parts  of  Canada. 

Town  Planning  in  Canada 

Of  one  Canadian  city,  interested  in  town  planning,  it 
was  recently  remarked  that  to  bring  a  town  planning 
scheme  into  effect  two  things  were  necessary— a  topo- 
graphical map  and  legislation.  Granted  that  there  exists 
an  urge  for  a  development  that  will  be  healthful,  pleasing 
and  yet  economic  and  with  due  regard  for  commerce  as  the 
general  raison  d'etre  of  large  centres,  then  the  degree  of 
excellence  of  a  topographical  map  and  the  scope  of  town 
planning  legislation  may  be  accepted  as  some  measure  of 
the  success  of  town  planning. 

Judged  by  such  standards,  Canada  is  greatly  handi- 
capped by  the  fact  that  there  exist  no  accurate  topo- 
graphical maps  of  a  scale  sufficient  to  exhibit  in  detail, 
features  that  must  be  considered  in  planning.  We  are 
indebted  to  various  Federal  Government  Departments  for 
topographical  maps  of  various  parts  of  Canada.  The 
scale  is  generally  one  to  sixty-three  thousand,  three  hund- 
red and  sixty,  or  thereabouts,  (one  inch  to  one  mile),  and 
the  maps  which  cover  but  a  small  part  of  the  Dominion, 
are,  therefore,  as  a  rule,  of  value  for  regional  planning 
only. 

The  need  for  accurate  and  detailed  topographical 
maps  and  their  usefulness  for  all  engineering  purposes  have 
of  course  long  been  recognized.  Of  recent  years,  Major 
D.  H.  Nelles,  M.E.I.C.,  has  given  particular  thought  and 
study  to  the  matter  as  viewed  in  the  light  of  experience  in 
Europe  and  in  the  United  States.  He  has  specially  urged 
the  preparation  of  topographical  maps  for  our  Canadian 
cities.  The  scales  he  advises  are  1  to  1,000  (one  inch  to 
eighty  feet,  approximately)  for  detailed  city  topography 
with  reduction  to  one  to  ten  thousand  (one  inch  to  eight 


Members  having  copies  of  the  October  number  of  The  Journal,  which  they  do  not  wish  to 
keep  for  reference,  would  confer  a  great  favor  by  mailing  them  to  the  Secretary.  About  twenty 
copies  are  required. 
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hundred  feet,  approximately),  where  studies  of  the  city 
as  a  whole  are  to  be  made,  and  also  the  latter  scale  for 
topographical  maps  for  rural  or  regional  areas.  It  is  with 
difficulty  that  the  average  citizen  can  be  made  to  grasp 
the  necessity  for  a  detailed  topographical  map  when  he 
knows  there  already  exists  a  compilation  of  sub-division 
plans.  Such  compilation  is,  of  course,  practically  worth- 
less .  for  purposes  of  planning  or  development.  Town 
planning  schemes  being  carried  out  in  Canada  have  had  to 
contend  with  the  handicap  of  poor  maps. 

In  May,  1919,  there  was  compiled  by  the  South  Aus- 
tralian Town  Planning  and  Housing  Association,  informa- 
tion in  regard  to  town  planning  legislation  (existing  and 
proposed),  in  various  parts  of  the  world.  With  but  one 
or  two  amendments  or  additions  this  information  is  sub- 
mitted as  follows: — 

European: 

Italian  Municipal  Town  Planning  Act  (since 
amended  and  extended),  1865. 

Swedish  Town  Planning  Law  (1867). 

Prussian  Town  Planning  Act  (1876),  since  ex- 
tended and  supplemented  by  other  legislation, 
applicable  to  all  German  States. 

Town  Planning  legislation  is  also  applied  by 
councils  and  state  Authorities  in  Holland,  Eelgium, 
France,  Austria  and  other  European  Countries. 

Britain: 

Housing  and  Town  Planning  Act,  1909,  amended 
by  Housing  and  Town  Planning  Bill,  1919,  assented 
to  31st  July,  1919. 

Canada: 

Town  Planning  Acts  have  been  passed  in  the 
following  Provinces: — Prince  Edward  Island,  1918 
Nova  Scotia,  1912  and  1915;  New  Brunswick,  1912 
Ontario,  1918;  Manitoba,  1916;  Saskatchewan,  1917 
Alberta,  1913. 


India: 


Bombay   Town   Planning   Act,    1916;   Madras 
Town  Planning  Bill,  1918. 


South  Africa: 

Transvaal  Town  Planning  Bill  (in  draft). 

Ceylon: 

Housing  and  Town  Improvement  Ordinance, 
1915. 

Japan: 

The  Town  Planning  Committee  of  the  Imperial 
Japanese  Government  is  now  at  work. 

United  States: 

City  Planning  Acts  have  existed  for  some  time 
in  the  following  States: — California,  Massachusetts, 
New  Jersey,  Ohio  and  New  York. 

The  following  State  Legislatures  this  year  have 
passed  or  are  about  to  pass  similar  Acts,  namely: — 
Michigan,  North  Carolina,  Texas,  Utah  and  Indiana. 


City  Planning  Commissions — In  the  United 
States  during  1913  there  were  54  city  or  town  planning 
Commissions  at  work,  preparing  for  the  planning  and 
development  of  their  towns  and  cities. 

During  1917  the  number  of  cities  and  towns  with 
planning  and  development  schemes  of  various  kinds 
in  hand  had  increased  to  290,  many  of  which  have 
considerably  less  population  than  Adelaide  and 
suburbs  (about  200,000). 

A  ustralia: 

South  Australia: — Town  Planning  and  Develop- 
ment Bill,  1919,  following  Town  Planning  and  Housing 
Bill,  1916. 

New  South  Wales:— Town  Planning  Bill  (in 
draft);  Greater  Sydney  Bill  (1918)  (with  town 
planning  chapter),  passed  House  of  Assembly. 

Queensland: — Greater  Brisbane  Bill  (as  above) 
in  draft. 

Western  Australia  and  Tasmania: — Town  Plan- 
ning Bills  (in  draft). 

Victoria: — Town  Planning  Bill  promised  since 
1915. 

New  Zealand: 

Town  Planning  Bill,  1918,  introduced  to  Parlia- 
ment and  now  under  consideration  in  accordance  with 
the  recommendations  of  the  New  Zealand  Town 
Planning  Conference  and  Exhibition,  1919. 
Canada's  progress  in  legislation  as  compared  with 
other  countries  can  be  gathered  from  the  above.     It  might 
be  of  interest  to  returned  men  from  France  to  know,  as 
some  of  them  probably  do  know,  that  in  that  country  which 
affords  such  a  splendid  example  in  planning  as  Paris,  town 
planning  is  now  compulsory.    Under  the  amended  British 
Housing  and  Town  Planning  Act,  1919,  town  planning 
there  is  now  also  compulsory.    By  a  certain  date  every 
town  or  area  with  a  population  of  20,000  must  prepare  a 
town  planning  scheme. 

Similar  in  this  respect  to  most  countries,  town  plan- 
ning legislation  in  Canada  comes  under  provincial  and  not 
federal  jurisdiction.  The  result  is  that  in  this  Dominion 
some  provinces  have  acts  more  advanced  than  those  in 
other  provinces,  while  two  provinces  have  as  yet  passed  no 
town  planning  legislation.  The  passing  of  advanced 
provincial  legislation  has  been  due  largely  to  the  effort 
and  with  the  advice  of  the  Federal  Commission  of  Con- 
servation. 

No  town  planning  act  can  be  fully  effective  if  it  fails 
to  control  building  development  as  well  as  the  mere  plan- 
ning of  streets  or  parks.  Town  Planning  in  its  broad 
sense  includes  "Housing"  (a  special  form  of  building 
development).  Effective  housing,  consequently,  should 
be  a  part  of  or  co-related  to  town  planning.  To  avail 
themselves  of  the  federal  loan  of  $25,000,000  for  the  pro- 
vision of  homes  for  workingmen,  and  particularly  returned 
soldiers,  most  of  the  Provinces  have  passed  special  housing 
legislation.  In  a  number  of  instances  the  housing  schemes 
have  been,  and  in  other  cases  are  proposed  to  be,  of  such 
a  size  as  to  permit  of  town  planning  treatment,  which  is 
encouraged  by  most  of  the  Housing  Acts  or  regulations, 
and  in  one  Province,  (Quebec),  such  is  to  be  the  only 
housing  carried  out. 
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To  round  out  a  trinity  of  requirements  for  effective 
town  planning,  to  a  topographical  map  and  legislation, 
there  can  be  added  education.  To  a  number  engaged  or 
interested  in  town  planning  in  Canada  this  latter  need 
became  a  pressing  one.  The  immediate  urge  came  from 
the  Association  of  Dominion  Land  Surveyors  and  resulted 
in  the  formation  of  the  Town  Planning  Institute  of  Canada. 
The  first  annual  meeting  of  the  Institute  was  held  on  the 
31st  May,  1919,  and  there  are  now  some  ninety  members, 
architects,  engineers,  surveyors,  associates,  and  up  to  the 
present  one  legal  member.  The  membership  of  the  Ameri- 
can City  Planning  Institute,  with  whom  a  joint  conference 
was  held  in  October  last,  numbers,  it  is  understood,  only 
about  sixty. 

The  objects  of  the  Town  Planning  Institute  of  Canada 
are  largely  to  promote  university  courses  in  town  planning, 
and  by  local  branch  meetings  to  aid  in  the  education  of  the 
members  along  the  various  architectural,  engineering  and 
surveying  activities  connected  with  town  planning. 

All  the  provinces  in  Canada  suffer  from  the  lack  of 
real  city  topographical  maps,  some  provinces  from  the 
lack  of  advanced  town  planning  legislation,  and  some  from 
the  lack  of  taking  full  advantage  of  existing  legislation. 
Endeavours  are  being  made  to  have  these  deficiencies  made 
good.  And  through  education  the  spirit  of  town  planning 
is  spreading.  The  primary  appeal  of  town  planning  is 
undoubtedly  a  moral  or  ethical  one,  and  is  to  those  who 
love  their  fellowmen.  But  its  aim  is  economy,  not  only 
ultimate  economy  as  regards  human  life  but  immediate 
economy  in  the  carrying  out  of  engineering  projects. 
Possessed  of  a  real  desire  for  human  betterment  it  opens 
up  to  the  engineer  unlimited  possiblities  for  development 
in  his  profession. 

H.  L.  Seymour,  A.M.E.I.C. 

Japanese  Hydro -Electric  Enterprise 

For  some  years  we  have  been  aware  that  the  electric 
industry  in  Japan  was  making  remarkable  progress,  but 
anything  like  a  complete  record  of  the  industry  was  not 
available. 

In  June  last  the  Japanese  Department  of  Communica- 
tions issued  a  "Statistical  Report  of  Electric  Undertakings 
in  Japan,"  from  which  the  following  information  is  com- 
piled. 


Attention  is  first  called  to  Plate  I  which  shews 
graphically  the  progress  of  electric  power  development  in 
Japan  from  1903  to  1917.  The  total  kilowatt  capacity 
(including  reserves),  increased  from  44,252  k.w.  in  1903  to 
875,563,  in  1917.  During  this  period  the  capacity  of 
electric  plants  using  steam  or  gas  as  their  primary  source 
of  power  increased  from  31,128  k.w.  to  364,473  k.w.  while 
water  power  made  the  enormous  stride  of  from  13,124  k.w. 
to  511,090  k.w. 

The  most  rapid  progress  was  made  during  the  five 
pre-war  years  (1910-1914),  during  which  period  the  water 
power  development  nearly  quadrupled  while  the  steam  or 
gas  development  only  doubled. 
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Plate  II  shows  the  growth  of  the  actual  capital  in- 
vested (paid  up  capital  plus  loans  or  debentures),  in 
electrical  undertakings  in  Japan  during  the  1903-1917 
period  and  indicates  that  since  1912  water  power  invest- 
ment had  nearly  quadrupled  whereas  the  investment  in 
electrical  undertakings  using  steam  or  gas  has  actually 
diminished.  The  total  investment  in  electric  power  under- 
takings has  grown  in  fifteen  years  from  about  26  million 
yen  to  693  million  or  roughly  13  million  dollars  to  346 
million. 

The  foregoing  shows  in  no  uncertain  manner  that  the 
central  electric  station  industry  is  growing  very  rapidly 
in  Japan  and  further  that  water  power  has  overtaken  other 
sources  of  power  and  is  lengthening  its  lead  steadily. 

That  water  power  would  normally  attain  first  place  as 
the  principal  prime  mover  in  Japan  is  evident,  but  the  war- 
changed  conditions  demand  that  this  source  of  power  shall 
bear  an  immensely  increased  share  of  the  burden,  and  both 
the  government  and  private  companies  are  taking  active 
measures  for  further  large  scale  water  power  developments. 

A  special  committee  of  the  Osaka  Chamber  of  Com- 
merce submitted  a  report  to  the  government  pointing 
out  that  coal — one  of  staple  commodities  of  modern  civili- 
zation— was  both  scarce  and  expensive,  and  that,  therefore, 
it  was  vitally  necessary  to  develope  the  hydro-electric 
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industry  to  minimize  coal  consumption.  This  committee 
suggests  that  the  government  publish  as  far  as  possible  the 
results  of  its  hydro-electric  investigations;  that  it  afford 
every  facility  for  private  hydro-electric  investigations; 
that  it  simplify  proceedings  and  expedite  development  as 
far  as  possible. 

Water  Power  activity  in  Japan  is  by  no  means  con- 
fined to  Chamber  of  Commerce  resolutions.  The  Japanese 
Government  has  recently  issued  a  bulletin  outlining  the 
extent  and  scope  of  the  Water  Power  Survey.  The  inten- 
tion is  to  expend  830,657  yen  ($415,000  approximately) 
on  the  work  between  1918  and  1922.  Twenty-two  survey 
parties  will  investigate  635  power  sites  on  330  rivers, 
establish  320  gauging  stations  and  166  new  meteorological 
observatories.  The  approximate  total  power  available 
is  estimated  at  over  two  and  one-half  million,  continuous 
horse  power  or  upwards  of  five  million  under  average  flow. 

Yet  another  indication  of  Japanese  enterprise  in 
hydro-electric  matters  is  the  recent  formation  of  the  Japan 
Hydro-electric  Company  the  capital  stock  of  which  is  said 
to  have  been  heavily  oversubscribed.  The  increase  of  coal 
costs  from  30  yen  to  150  or  160  yen  per  ton,  was  seriously 
militating  against  Japanese  industrial  progress;  conse- 
quently the  several  interests  controlling  the  Electric  Light 
Companies  of  Osaka  and  Kyoto,  the  Hokuroku  Electro- 
Chemical  Company  supported  by  their  friends  in  Tokyo, 
Osaka,  and  Kyoto,  and  elsewhere  pooled  their  interests 
and  organized  the  Japan  Hydro-Electric  Company  with  a 
capital  of  fifty  million  yen  ($25,000,000).  This  Company 
proposes  to  develope,  within  two  years,  105,000  k.w.,  from 
the  most  convenient  water  powers,  the  rights  of  which  are 
held  by  the  above  mentioned  three  companies. 

The  completion  of  these  works  will,  according  to 
estimates,  enable  the  Japan  Hydro-Electric  Company, 
since  it  becomes  possessed  of  the  steam  power  stations  of 
the  Osaka  and  Kyoto  companies  (125,000  k.w.  and  8,000 
k.w.  respectively),  to  dispose  of  300,000  k.w.  and  further, 
by  virtue  of  its  amalgamation  with  the  Hokuroku  Electro- 
Chemical  Company,  to  secure  a  large  and  profitable 
market  for  its  surplus  and  off-peak  power. 
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Books  Received 

The  following  books  have  been  received,  and  are  to  be 

found  in  the  Library  of  The  Institute. 

British  Engineering  Standards  Association  Reports : — 

No.  7,1919  Dimensions  of  Insulated  Annealed  Copper 
Conductors  for  Electric  Power  and  Light. 

No.  47,  1919.  Specification  and  Sections  of  Steel  Fish- 
plates for  Bull  Head  and  Flat  Bottom 
Railway  Rails. 

No.  81,  1919.  British  Standard  Specification  for  Instru- 
ment Transformers. 

No.  86,  1919.  Report  on  Dimensions  of  Magnetos  for 
Aircraft  Purposes. 

No.  89,  1919.  Specification  for  Indicating  Ammeters, 
Voltmeters,  Wattmeters,  Frequency  and 
Power  Factor  Meters. 


No.  90,  1919.  Specification  for  Recording  (Graphic) 
Ammeters,  Voltmeters,  and  Wattmeters. 

No.  103,  1919.  Specification  for  Falling  Weight  Testing 
Machines  for  Rails. 

No.  104, 1919.  Sections  of  Light  Flat  Bottom  Railway 
Rails  and  Fishplates. 

No.  C.L.,  7270.  Interim  Report  on  British  Standard  Whit- 
worth  Screw  Threads  and  their  Tolerances. 

No.  C.L.,  7271.  Interim  Report  on  British  Association 
Screw  Threads  with  Tolerances  for  Sizes 
Nos.  0.  to  15  B.A. 
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CORRESPONDENCE 


Jasper,  Alta. 


Editor,  Journal: 
Dear  Sir, 

I  send  you  herewith  as  a  contribution  to  The  Journal 
of  The  Engineering  Institute  of  Canada,  what  I  believe  to  be 
a  new  method  of  employing  the  prismoidal  corrections  in 
calculating   earthwork   quantities. 

During  the  war  I  have  been  somewhat  out  of  touch 
with  the  proceedings  of  the  various  engineering  societies, 
and  it  may  be  presumption  on  my  part  to  say  that  the 
method  is  new.  At  any  rate  I  cannot  find  any  references 
to  it  in  the  text  books  at  my  command,  nor  in  the  instruc- 
tions to  resident  engineers  on  railways  or  highways.  In 
this  way  this  article  may  be  of  interest  to  members  of 
The  Institute  engaged  on  works  of  this  nature.  I  believe 
that  one  reason  for  many  engineers  ignoring  the  prismoidal 
formula  as  an  "unnecessary  refinement"  is  the  difficulty 
in  applying  it  to  all  forms  of  earthwork  prismoids. 

Yours  faithfully, 

J.  Grant MacGregor,  A.M.E.I.C. 

Resident  Engineer,  Edith  Cavell  Highway. 

A  New  and  Rapid  Method  of  applying  the  Prismoidal  Cor- 
rection in  Computing  Earthwork  Volumes 

The  usual  method  of  computing  earthwork  is  by 
taking  the  quantities  from  a  table  giving  cubic  yards  for 
the  sum  of  the  end  areas,  and  basing  the  correction  for  the 
prismoidal  formula  on  the  difference  in  width  and  depth 
of  the  two  cross  sections,  representing  the  form  of  the 
prismoid.  In  order  that  the  prismoidal  correction  can  be 
applied  in  this  manner,  there  must  also  be  a  similarity  of 
form  between  the  cross  sections. 

To  compute  earthwork  accurately  the  cross  sections 
must  at  least  represent  the  average  contour  of  the  ground 
lying  between  them,  and  it  is  sometimes  difficult  to  do  this 
by  what  is  known  as  a  three  or  five  level  cross  section  in 
order  that  the  prismoidal  formula  may  apply. 

It  may  not  have  occurred  to  many  engineers  that  the 
prismoidal  correction  may  be  based,  not  only  on  the  general 
dimensions  and  form  of  the  prismoids,  but  also  on  the  ratio 
which  the  two  end  areas  bear  to  one  another.  The 
assumption  is  that  a  prismoid  of  unequal  end  areas  is 
composed  of  a  number  of  small  prismoids,  the  unit  being 
a  square  foot  at  the  base  for  the  larger  area,  and  terminat- 
ing at  the  smaller  end  with  an  area  proportional  to  the 
area  of  the  smaller  cross  section.    By  dividing  the  larger 
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area  of  one  cross  section  by  the  smaller  area  of  the  other 
this  ratio  is  obtained  that  is  applied  in  the  following  table, 
giving  the  prismoidal  correction  for  a  pnsmoid  100  feet 
long  and  100  square  feet  at  the  base. 

TABLE 


Pris- 

Ratio 

moidal 

of 

Correc- 

End 

tion 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

Areas 

Base 

100  sq. 

ft. 

1-1 

.00 

0.05 

0.21 

0.47 

0.55 

1.33 

1.91 

2.61 

4.26 

4.31 

1-2 

5.33 

0.06 

0.23 

0.53 

0.90 

1.49 

2.14 

2.92 

3.81 

4.82 

1-3 

11.29 

0.04 

0.16 

0.37 

0.66 

1.03 

1.49 

2.03 

2.65 

3.36 

1-4 

15.44 

0.03 

0.13 

0.30 

0.54 

0.85 

1.23 

1.68 

2.19 

2.78 

1-5 

18.87 

0.02 

0.11 

0.25 

0.44 

0.69 

1.00 

1.37 

1.78 

2.26 

1-6 

21.66 

0.02 

0.08 

0.18 

0.33 

0.51 

0.73 

1.00 

1.31 

1.66 

1-7 

23.73 

0.02 

0.08 

0.20 

0.34 

0.53 

0.77 

1.05 

1.37 

1.74 

1-8 

25.88 

0.01 

0.06 

0.15 

0.27 

0.42 

0.60 

0.82 

1.08 

1.38 

1-9 

27.57 

0.01 

0.05 

0.11 

0.20 

0.31 

0.45 

0.62 

0.81 

1.03 

1-10 

28.84 

The  same  result  is  obtained  by  computing  the  volume 
of  a  prismoid  of  uniform  cross  section  corresponding  to  the 
smaller  cross  section  and  adding  to  this  the  remaining 
wedge  having  an  area  at  the  base  equal  to  the  difference 
of  the  areas  of  the  two  cross  sections. 


The  assumption  in  the  case  of  a  wedge  is  the  same  as 
for  a  prismoid,  i.e.,  the  mass  would  be  composed  of  a 
number  of  small  wedges  having  a  base  area  of  one  square 
foot  and  vanishing  at  the  upper  perimeter  of  the  smaller 
cross  section.  It  is  evident,  therefore,  that  if  the  volume 
of  the  prismoid  requires  no  correction,  being  uniform 
throughout,  the  remaining  wedge  is  responsible  for  the 
entire  correction  to  be  made.  In  this  way  the  table  is 
made  applicable  to  wedges  as  well  as  prismoids,  the  ratio 
for  the  correction  in  the  case  of  a  wedge,  being  the  square 
root  of  the  length  of  the  thin  edge  for  100  square  feet  of 
base,  or  in  the  above  case  the  square  root  of  the  width  at 
the  upper  perimeter  of  the  smaller  cross  section. 

The  foregoing  appears  to  be  true  regardless  of  the 
dissimilarity  of  the  cross  sections  and  will  apply  in  a  case 
where  the  usual  prismoid  terminates  in  a  triangle  with  a 
warped  surface,  providing  that  straight  lines  drawn  from 
any  point  on  the  upper  perimeter  of  one  cross  section  to  a 
corresponding  point  on  the  other  will  coincide  with  the 
warped  surface  of  the  prismoid.  In  the  case  of  the 
prismoid  terminating  in  a  triangle  as  in  Fig.  2,  two  wedges 
are  formed,  one  being  positive  and  the  other  negative. 
The  vanishing  point  as  before  being  at  the  upper  perimeter 
(jf  the  cross  section  A.  B.  C.  D.  E. 


Prismoidal  Correction  for  End  Areas 

The  same  table  of  quantities  for  the  sum  of  the  end 
areas  may  also  be  used  for  the  correction  to  be  applied. 
It  was  found  that  if  the  smaller  end  area  was  computed 
throughout  as  a  uniform  prismoid  requiring  no  correction 
the  error  was  confined  to  the  remaining  wedge.  It  may 
also  be  shown  in  the  following  figure  that  the  correction 
required  may  be  confined  to  the  four  quarter  pyramids 
at  the  corners  of  the  prismoid.  The  remaining  four 
wedges  along  with  the  uniform  prismoid  contained  within 
the  four  wedges,  are  applicable  to  the  table  without  any 
correction  for  the  prismoidal  formulas.  The  four  quarter 
pyramids  at  the  corners  form  a  perfect  pyramid,  and  in 
taking  the  quantity  from  the  table  of  end  areas  corres- 
ponding to  the  base  of  the  pyramid  an  error  equal  to  one- 
third  the  true  volume  of  the  pyramid  is  made.  This  error 
is  equal  to  the  difference  of  the  square  roots  of  the  end 
areas  squared  and  divided  by  three,  and  is  applied  to  the 
table  as  a  negative  quantity.  The  square  roots  of  the  end 
areas  are  readily  obtainable  from  any  table  of  squares 
and  square  roots  and  the  operation  is  simpler  and  takes 
less  time  than  by  taking  the  correction  from  the  table. 

End  Areas,  a,  a'  in  sq.  ft. 

Prismoidal  Correction 
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REPORT  OF  COUNCIL  MEETING 


i 
i 


The  regular  monthly  meeting  of  the  Council  was  held 
at  the  rooms  of  The  Institute,  176  Mansfield  Street,  on 
Tuesday,  December  16th,  at  8.15  P.M. 

Montreal  Branch  Suggestions.  The  suggestions 
from  the  Executive  of  the  Montreal  Branch  relating  to 
improving  the  meeting  hall,  Journal  and  the  meetings  of 
the  Branch,  were  noted.  Mr.  Francis  agreed  to  report 
back  to  the  Executive  that  the  matters  mentioned  were 
under  consideration. 

Highway  Development  in  Canada.  The  situation 
regarding  highway  development  in  Canada  was  discussed, 
it  being  resolved  that  The  Institute  favour  the 
principle  that  this  work  be  done  under  competent  engin- 
eering supervision.  The  Secretary  was  instructed  to 
write  to  the  Provincial  Divisions  intimating  that  in  view 
of  the  large  road  programme  to  be  entered  into  by  the 
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Provincial  and  Dominion  Governments,  and,  inasmuch  as 
this  matter  would  be  discussed  at  the  Annual  Meeting,  it  is 
desired  to  know  from  the  Divisions  or  Branches  what  is 
the  policy  of  the  local  Governments  regarding  this,  so  that 
representatives  from  the  various  provinces  may  reflect 
provincial  opinion  at  the  annual  meeting. 

Secretary's  Visit  to  New  York.  The  Secretary 
reported  a  satisfactory  trip  to  New  York,  at  which  time  he 
attended  the  Convention  of  the  American  Society  of 
Mechanical  Engineers  and  held  conferences  with  the 
various  engineering  secretaries.  He  found  the  attitude 
was  one  of  great  friendliness  towards  The  Institute  and 
that  the  general  feeling  was  towards  closer  unity  and 
co-operation  on  the  part  of  the  entire  engineering  pro- 
fession. 

Legislation.  Various  correspondence  relating  to  the 
legislation  situation  in  Ontario  was  noted  and  the  subject 
discussed  at  some  length. 

Approval  of  Branch  By-Laws.  Branch  By-Laws 
were  approved  for  Winnipeg;  Saskatchewan;  Niagara 
Peninsula;  Hamilton;  and,  subject  to  slight  modifications, 
St.  John;  Sault  Ste.  Marie;  and  Border  Cities. 

Changes  in  By-Laws.  The  report  of  the  By-Laws 
Committee  signed  by  Messrs.  Ernest  Brown  and  Walter  J. 
Francis  and  approved  by  H.  E.  T.  Haultain,  was  adopted 
as  follows: — 

Montreal,  December  15th,  1919. 
The  Council  of 

The  Engineering  Institute  of  Canada. 
Gentlemen:— 

We  beg  to  submit  herewith  the  report  of  the  By-Laws  Com- 
mittee for  the  present  year  as  follows: — 

(1)  That  Section  57  be  amended  by  the  deletion  of  the  words 
"except  the  Montreal  Branch,"  after  the  twelfth  word  "Branch." 
The  Section  would  then  read: 

Revenue 

Section  57:  The  Secretary  of  the  Institute  shall  each  year  remit 
to  each  Branch,  twenty-five  per  cent,  of  the  annual  fees,  current  or 
arrears,  received  from  the  members  of  that  Branch  during  that  year, 
payments  being  made  quarterly.  A  statement  showing  the  indi- 
vidual amounts,  and  from  whom  collected,  shall  accompany  each 
quarterly  remittance. 

For  the  purpose  of  this  By-Law,  the  Branch  Membership  list 
shall  be  revised  on  the  first  day  of  January  and  the  first  day  of 
July  in  each  year,  but  the  change  shall  not  be  retroactive,  except  in 
the  case  of  new  admissions  to  the  Institute. 

(2)  That  Section  61  be  amended  to  provide  for  the  election  of 
a  Vice-Chairman  of  a  Provincial  Division,  by  the  addition  of  the 
words  "a  Vice-Chairman"  after  the  tenth  word  "Chairman."  The 
Section  would  then  read: 

Officers 

Section  61:  The  Officers  of  a  Provincial  Division  shall  be  a 
Chairman,  a  Vice-Chairman,  and  a  Secretary-Treasurer,  or  a 
Secretary  and  a  Treasurer,  who  shall  be  elected  by  the  Executive 
Committee  of  the  Division. 

(3)  That  Section  65  be  amended  to  provide  for  an  additional 
District  in  Ontario.  This  proposal  involves  changes  of  boundaries 
and  re-numbering  of  Districts.  The  Section  as  amended  would 
then    read: 


Nomination  and  Election  of  Officers 
Electoral  Districts 

Section  65:  For  the  purpose  of  the  nomination  and  election 
of  officers  the  membership  of  the  Institute  shall  be  divided  into  ten 
Electoral  Districts  as  follows: — 

District  No.  1,  shall  include  all  members  resident  within 
twenty-five  miles  of  the  headquarters  of  the  Institute  and  all 
members  resident  outside  of  Canada. 

District  No.  2,  all  members,  outside  of  District  No.  1,  resident 
in  the  Province  of  Quebec. 

District  No.  3,  all  members  resident  in  the  Province  of  Nova 
Scotia,  New  Brunswick  and  Prince  Edward  Island. 

District  No.  4,  all  members  resident  in  the  Province  of  Ontario 
east  of  longitude  77°  30'. 

District  No.  5,  all  members  resident  in  the  Province  of  Ontario 
between  longitude  77  °  30'  and  a  line  starting  at  Lake  Ontario  and 
running  as  follows: — along  the  centre  line  of  Halton  Country  in  a 
north-westerly  direction  to  longitude  80°  30',  thence  northerly  to 
latitude  47°  0',  thence  westerly  to  longitude  82°  0',  and  thence 
northerly  to  the  boundary  of  the  Province. 

District  No.  6,  all  members  resident  in  the  Province  of  Ontario 
west  of  District  No.  15. 

District  No.  7.  all  members  resident  in  the  Province  of 
Manitoba. 

District  No.  8,  all  members  resident  in  the  Province  of  Saskat- 
chewan. 

District  No.  9,  all  members  resident  in  the  Province  of  Alberta. 

District  No.  10,  all  members  resident  in  the  Province  of  British 
Columbia  and  in  the  Yukon  Territory. 

No  other  proposals  for  changes  in  the  By-Laws  have  been 
considered. 

We  beg  to  remain, 

Yours  faithfully, 
E.  Brown, 

Chairman  of  Committee 

Walter  J.  Francis, 
H.  E.  T.  Haultain  (Approves,  per  E.B.  > 

The  Secretary  was  instructed  to  send  the  proposals  of 
Council  relating  to  the  changes  in  the  By-Laws  to  the 
entire  membership  at  the  earliest  possible  moment. 

Ontario  Provincial  Division:  The  minutes  of  the 
Ontario  Provincial  Division  Executive  Committee  meeting, 
held  in  Toronto  on  November  22nd,  as  forwarded  by  the 
Secretary,  were  noted. 

The  By-Laws  of  the  Division  were  approved  as  sub- 
mitted. 

A  request  for  an  additional  $25.00  for  the  Ontario 
Provincial  Division  was  granted. 

Calgary  Branch  Resolution :  The  resolution  of  the 
Calgary  Branch  regarding  legislation  was  presented,  and 
the  Secretary  instructed  to  write  a  letter  outlining  what 
Council  was  doing  in  this  connection. 

Peterborough  Electrical  Engineers:  A  copy  of  a 
petition  forwarded  by  the  electrical  engineers  of  Peter- 
borough, opposing  a  proposal  to  form  a  separate  electrical 
engineering  society  in  Canada,  was  noted.  The  Secretary 
was  instructed  to  write  expressing  the  appreciation  of 
Council  of  their  stand,  illustrating  their  loyalty  to  the 
profession. 
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Ontario  Professional  Meeting:  Hearty  approval 
was  given  to  the  proposal  to  hold  a  General  Professional 
Meeting  of  The  Institute  in  Ontario  either  in  June  or 
September  under  the  auspices  of  the  Niagara  Peninsula 
Branch,  supported  by  the  Ontario  Provincial  Division. 
Approval  was  also  given  to  the  proposal  that  this  meeting 
be  held  in  co-operation  with  a  meeting  of  the  American 
Institute  of  Chemical  Engineers,  provided  satisfactory 
arrangements  could  be  made  regarding  the  date  and  pro- 
gramme. 

Engineering  Appointments:  Letters  from  the 
Niagara  Peninsula  Branch  and  Ontario  Provincial  Division 
regarding  certain  engineering  appointments  were  presented, 
and  the  proposal  that  such  a  position  as  Chairman  of  the 
Toronto  and  Northern  Ontario  Railway  Board  should  be 
filled  by  an  engineer  was  approved,  also  that  a  competent 
engineer  should  be  on  the  proposed  Administrative  Board 
of  the  Government  in  connection  with  the  Grand  Trunk 
Railway.  The  Secretary  was  instructed  to  write  to  the 
Minister  of  Lands  and  Mines  stating  that  The  Institute 
supported  the  proposal  that  an  engineer  should  be  chair- 
man of  the  T.  &  N.O.  Railway  Board. 

Architects  and  Big  Bridges:  A  report  of  the  Mont- 
real Branch  on  this  subject  was  received  and  the  sugges- 
tion of  the  Montreal  Branch  Executive  that  this  be  con- 
sidered by  the  Legislation  Committee  of  The  Institute  for 
report  to  the  Council  and  the  Montreal  Branch  was 
approved. 

Registration  of  Civil  Engineers:  A  circular  sent 
by  the  Institution  of  Civil  Engineers  relating  to  the  regis- 
tration of  Civil  Engineers  and  showing  the  legislation 
situation  in  Great  Britain  was  noted. 

Municipal  Standards:  The  memorandum  sub- 
mitted by  R.  A.  Ross  in  response  to  a  request  for 
advice  from  the  Secretary  of  the  Canadian  Engineering 
Standards  Association,  was  approved,  and  the  Secretary 
instructed  to  forward  a  copy  to  Captain  Durley. 

Ottawa  Branch  Classifications:  A  sub-committee 
consisting  of  G.  Gordon  Gale  and  the  local  members  of  the 
Council  was  appointed  to  examine  the  records  of  all  the 
men  whose  names  had  been  mentioned  in  the  correspon- 
dence with  the  Ottawa  Branch  regarding  classification,  to 
report  at  a  later  meeting  of  the  Council. 

War  Memorial :  A  proposed  letter  from  the  Presi- 
dent to  Lieut.  Col.  Doughty  relating  to  a  war  memorial 
was  approved. 

Forms  C  and  D :  The  Secretary  requested  advice 
regarding  Forms  C  and  D  as  a  new  supply  was  being 
ordered.  It  was  resolved  that  the  last  paragraph  of 
Form  C  be  deleted  and  the  words  "and  'E'  "  be  inserted 
after  "Form  D"  in  the  third  line  of  the  second  paragraph. 

Quebec  Bridge  Transactions:  On  motion  by  Mr. 
Francis  it  was  resolved  that  a  letter  of  appreciation  and 
thanks  for  their  kindness  in  connection  with  assisting  in  the 
production  of  the  Quebec  Bridge  Transactions  be  sent  to 
the  St.  Lawrence  Bridge  Company,  and  also  a  similar 
letter  to  Messrs.  Duggan  and  Johnson. 


A  letter  from  Dr.  Craver,  complimenting  The  Institute 
on  the  Quebec  Bridge  Transactions  was  noted  and  the 
Secretary  instructed  to  forward  copy  of  same  with  the 
above  mentioned  letters. 

It  was  resolved  that  a  charge  of  $10.00  be  made  for 
additional  copies  of  these  Transactions. 

Announcement  Annual  Meeting:  It  was  resolved 
that  the  announcement  regarding  the  Annual  Meeting  be 
forwarded  to  the  membership  at  the  same  time  as  the 
suggested  changes  in  By-Laws.  The  Secretary  was 
instructed  to  send  cordial  invitations  to  be  present  to  the 
Presidents  and  Secretaries  of  the  founder  engineering 
societies,  Canadian  Mining  Institute,  His  Grace  the  Duke 
of  Devonshire  and  -  to  the  Presidents  of  the  Canadian 
railways. 

Reorganization  of  the  Kingston  Branch:   It  was 

noted  that  the  Kingston  Branch  had  re-organized  with  Col. 
Macphail  as  Chairman  and  W.  H.  Slinn  as  Secretary. 
The  invitation  to  the  Secretary  to  attend  their  postponed 
meeting  on  Tuesday,  January  20th  was  considered,  it 
being  decided  that  owing  to  its  nearness  to  the  Annual 
Meeting  it  would  be  impossible  for  the  Secretary  to  attend 
until  a  month  later. 

Journal :  Consideration  was  given  to  the  publication 
of  papers  in  The  Journal  and  elsewhere  together  with  a 
request  for  a  Montreal  Branch  paper,  the  entire  matter 
being  referred  to  the  recently  appointed  Editorial  Com- 
mittee. 

The  late  Stephen  P.  Brown  :  It  was  resolved  that  the 
Council  record  with  sincere  regret  the  death  of  Stephen 
P.  Brown,  a  former  member  of  Council.  The  Secretary 
was  instructed  to  convey  the  sympathy  of  the  Council  to 
Mrs.  Brown  and  family. 

I.C.E.  Transactions  Available:  A  letter  from  Dr. 
Adams  pointing  out  that  a  set  of  transactions  of  the 
Institution  of  Civil  Engineers  from  the  earliest  volumes 
was  available,  was  noted.  The  Secretary  was  instructed 
to  thank  Dr.  Adams  for  his  kindness  in  bringing  this  matter 
to  the  attention  of  Council. 

Miscellaneous:  A  list  of  members  whose  dues  had 
been  unpaid  for  several  years  was  presented.  It  was 
resolved  that  the  various  men  whose  names  were  mentioned 
be   personally   interviewed. 

Personal:  A  number  of  applications  were  brought 
up  for  reconsideration,  all  of  which  were  dealt  with. 

Owing  to  the  lateness  of  the  hour  it  was  impossible 
to  deal  with  the  regular  applications. 

The  following  students  were  admitted. 

L.  H.  Armstrong,  G.  H.  Desbarats,  R.  N.  Drummond, 
E.  F.  Emmons,  W.  A.  Gale,  A.  R.  Garrett,  G.  W.  Hudson, 
H.  L.  Humes,  E.  S.  Kelsey,  L.  S.  McLennan,  H.  A.  Pearse, 
W.  S.  Peck,  I.  Perzner,  A.  M.  Reid,  J.  M.  White,  H.  B. 
Wilder,  W.  H.  Woods. 

The  meeting  adjourned  to  Tuesday  evening,  Decem- 
ber 30th. 
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BRANCH   NEWS 


Halifax  Branch 

F.  R.  Faulkner,  M.E.I.C,  Secretary-Treas. 

The  regular  monthly  meeting  of  the  Halifax  Branch 
was  held  at  the  Green  Lantern,  Wednesday,  Dec.  17th. 
Following  the  custom  inaugurated  last  spring,  this  was  a 
supper  meeting.  A  pleasing  feature  was  the  presence  of  a 
number  of  guests  which  included  a  number  of  engineering 
students,  the  majority  of  whom  have  already  filed  appli- 
cations for  admission. 

The  chairman  first  introduced  new  members  or 
members  who  have  just  taken  up  their  residence  in 
Halifax.  K.  H.  Smith,  A.M.E.I.C,  formerly  Sec- 
retary-Treasurer of  the  branch  was  then  asked  to  come 
forward  and  the  Chairman  on  behalf  of  the  Branch  pre- 
sented Mr.  Smith  with  a  gold  mounted  fountain  pen  as  a 
token  of  appreciation  of  his  services  in  assisting  to  organize 
the  branch  and  of  his  work  as  Secretary. 

The  Chairman  explained  why  the  paper  to  be  pre- 
sented at  this  meeting  was  not  available,  as  the  author 
was  called  to  Montreal  by  the  early  train  that  morning. 
He  then  outlined  the  papers  proposed  for  the  January  and 
February  meetings,  and  strongly  urged  the  members  to 
work  up  papers  for  presentation  before  the  branch. 

Under  the  Branch  By-Laws  as  originally  adopted,  the 
January  meeting  would  be  the  annual  meeting  of  the 
Branch.  The  attention  of  the  members  had  been  directed 
to  the  proposed  Standard  Branch  By-Laws  and  on  behalf 
of  the  Executive  committee  the  Chairman  submitted  two 
resolutions :— one  to  the  effect  that  the  Branch  adopt  the 
proposed  Standard  Branch  By-Laws  and  the  other  to  the 
effect  that  the  present  executive  remain  in  office  until  the 
proposed  annual  meeting  in  May.  The  Secretary  was 
instructed  to  send  out  a  letter  ballot  on  these  resolutions 
to  be  returned  in  time  for  the  meeting  in  January. 

The  meeting  was  then  thrown  open  for  general  dis- 
cussion on  subjects  of  Engineering  interest.  J.  L.  Allan 
brought  up  the  question  of  the  proposed  bridge  across 
the  narrows  to  connect  Halifax  and  Dartmouth  and  told 
of  the  work  already  done  by  various  bodies  in  connection 
with  this  idea.  The  attention  of  the  members  was  directed 
to  the  engineering  features  of  the  bridge  and  the  discussion 
was  along  that  line.  A  number  took  part  in  the  discussion 
and  as  a  result  a  committee  composed  of  Messrs  L.  H. 
Wheaton,  A.  F.  Dyer  and  H.  W.  L.  Doane  were  appointed 
to  submit  a  report  at  the  January  meeting. 

After  some  further  discussion  on  various  subjects  the 
meeting  adjourned. 


St.  John  Branch 

A.  R.  Crookshank,  M.E.I.C,  Secretary 

A  joint  meeting  of  the  St.  John  Branch  of  The 
Engineering  Institute  of  Canada,  the  Board  of  Trade 
Housing  Committee,  and  the  Commercial  Club  of  St. 
John  was  held  in  the  Board  of   Trade  rooms  on  the 


evening  of  December  10th,  with  C.  C.  Kirby,  A.M.E.I.C, 
in  the  chair.  A  report  from  Messrs  Ross  "&  McDonald, 
architects  of  Montreal,  was  read  by  the  Chairman  in 
which  the  abandonment  of  the  old  shell  of  the  court  house 
was  advocated  and  the  erection  in  its  stead  of  a  building, 
which,  besides  containing  all  the  accommodation  which 
might  be  required  by  the  county  and  city  authorities, 
would  also  serve  as  a  civic  centre.  Attached  to  this  report 
were  sketches  of  two  edifices,  one  taking  in  the  whole 
block  bounded  by  King,  Carmarthen,  Leinster  and 
Sydney  streets,  and  the  other  for  the  use  of  the  present  site. 
The  first  plan  according  to  G.  G.  Hare,  city  engineer  would 
involve  an  expenditure  of  $1,400,000.00  and  the  second 
would  necessitate  an  outlay  of  $810,000.00.  These  plans, 
which  were  submitted  to  the  meeting  only  as  an  indication 
of  what  might  be  done,  opened  a  lengthydiscussion  on  the 
matter. 

Various  opinions  were  expressed  regarding  the  pro- 
posed cost,  special  features  of  the  building,  and  the  desir- 
able feature  to  be  incorporated  in  design  and  construction. 
The  matter  was  of  such  interest,  however,  that  the  subject 
was  postponed  for  discussion  until  the  following  Thursday 
night  when  other  speakers  would  be  invited,  and  an  en- 
deavour made  to  get  the  opinion  of  the  public  on  the 
matter. 

Montreal  Branch 

Frederick  B.  Brown,  M.E.I.C,  Secretary-Treasurer 

On  November  27th,  W.  E.  L.  Dyer  presented  a  paper 
on  "Railway  Track  Design  and  Manufacture,"  in  which 
he  referred  to  the  recent  practice  in  track  construction  for 
steam  and  electric  railways.  The  author  made  special 
reference  to  the  use  of  manganese  and  other  alloy  steels 
in  heavy  duty  track  work.  The  paper  was  followed  by 
an  interesting  discussion  in  which  a  number  of  members 
and  visitors  took  part.  The  Chair  was  occupied  bv  Mr. 
Newell. 

Following  the  lecture  on  "Engineering  Features  of  a 
Sugar  Refinery"  given  by  J.  J.  York,  A.E.I.C,  on 
November  6th,  the  members  of  the  Montreal  Branch 
accepted  the  invitation  of  the  St.  Lawrence  Sugar  Refinery 
to  visit  their  plant.  About  35  members  were  present  oil 
Friday  evening,  November  28th,  and  about  50  on  Satur- 
day afternoon,  November  29th.  The  parties  were  divided 
up  into  small  groups,  each  being  under  the  guidance  of  a 
member  of  Mr.  York's  staff,  Mr.  York  taking  charge  of 
one  of  the  groups.  The  visitors  were  taken  through  the 
plant  in  such  a  way  that  they  could  follow  the  whole 
process  of  sugar  refining  from  the  moment  the  raw  sugar 
arrived  at  the  receiving  sheds  to  the  packing  of  the  finished 
product. 

An  interesting  feature  of  the  plant  was  the  main  boiler 
house  and  the  pumping  machinery,  the  latter  having  a 
capacity  of  two  million  gallons  of  water  a  day.  The 
receiving  sheds  are  modern  steel  and  concrete  structures, 
equipped  with  a  number  of  travelling  cranes  and  automatic 
weigh-bridges  so  that  the  sugar  can  be  unloaded  from 
ships  lying  at  the  wharf  and  delivered  to  any  part  of  the 
receiving  shed,  which  has  a  capacity  of  one-month's 
supply  of  raw  sugar,  equivalent  to  about  forty  million 
pounds.  The  raw  sugar  is  taken  from  the  shed  to  the  top 
of  the  main  building  where  preparatory  to  filtration  it  is 
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passed  through  centrifugals,  mixed  with  syrup  and  melted. 
Mr.  York  pointed  out  that  the  change  from  gravity  to 
pressure  filtration  cost  $20,000,  but  the  daily  saving 
amounted  to  $250,  which  soon  made  up  for  the  capital 
spent. 

The  charcoal  filtration  formed  an  interesting  part  of 
the  process.  Liquid  sugar  having  come  through  the  first 
pressure  nitration  is  passed  through  the  charcoal  filters, 
the  filtrate  at  first  being  absolutely  colorless.  After  a  time 
it  becomes  darker  and  is  developed  to  be  used  as  lower 
grade  syrups. 

After  filtration  the  syrups  are  ready  for  crystalization, 
which  is  obtained  by  boiling  the  syrup  in  large  vacuum 
pans  for  periods  depending  on  the  quality  of  the  syrup. 
The  size  and  uniformity  of  the  grain  of  the  sugar  is  con- 
trolled by  the  degree  of  vacuum  and  the  rate  of  feed  of  the 
syrup.  The  crystalized  sugar  is  then  passed  through 
centrifugals  where  all  the  liquid  is  drained  off  and  the 
crystalized  sugar  is  passed  through  large  drum  dryers  and 
is  then  ready  for  packing. 

The  thanks  of  the  members  of  the  Montreal  Branch 
who  visited  the  refinery  are  due  to  Mr.  York,  not  only  for 
his  very  thorough  and  interesting  explanation  of  the 
various  processes,  but  also  for  the  arrangements  which  he 
made  for  the  reception  of  the  visitors. 

On  December  4th  a  very  important  address  on  the 
present  Railway  Situation  in  Canada  was  given  by  W.  F. 
Tye,  M.E.I.C.  In  dealing  with  the  present  railway 
mileage  in  Canada  the  author  drew  comparisons  with 
other  countries  showing  that  Canada  had  a  very  much 
larger  per  capita  mileage  than  any  other  country  in  the 
world,  pointing  out  that  in  this  country  there  are  only  200 
people  to  support  each  mile  of  railway.  He  referred  to 
the  earlier  policies  of  the  various  Governments  supporting 
first  one  road  and  then  the  other,  and  the  fact  that  the 
rapid  construction  of  trans-continental  systems  caused 
their  ultimate  bankruptcies.  Mr.  Tye  was  strongly 
opposed  to  Government  ownership  of  the  railways,  and 
expressed  his  opinion  that  the  only  satisfactory  solution 
of  the  present  problem  was  to  give  an  immediate  decided 
increase  in  freight  rates  and  for  the  Government  to  put  the 
roads  in  such  a  condition  that  they  will  again  become 
attractive  to  private  owners. 

A  number  of  members  entered  into  the  discussion 
after  the  address,  and  the  author  replied  to  a  number  of 
questions.  Mr.  Hunter  of  the  Papers  and  Meetings 
Committee  occupied  the  Chair. 

On  December  11th,  John  Grieve,  A.M.E.I.C,  read  his 
paper  on  "Paint  for  the  Protection  of  Steel  Work,"  Mr. 
Lefebvre  acted  as  Chairman. 

On  December  18th,  John  T.  Farmer,  M.E.I.C,  pre- 
sented, on  behalf  of  the  Combusion  Engineering  Corpor- 
ation, an  illustrated  lecture  on  "Mechanical  Stokers," 
describing  the  advancement  in  this  field  and  explaining 
the  relative  advantages  of  various  types.  Mr.  Duchastel 
was  Chairman  for  this  meeting. 

The  Council  having  authorized  the  Montreal  Branch 
to  hold  a  Professional  Meeting  in  conjunction  with  the 
Annual  Meeting,  the  Executive  Committee  of  the  Branch 


has  held  a  number  of  meetings  for  the  purpose  of  drawing 
up  a  programme  and  making  preliminary  arrangements  for 
this  meeting.  The  subject  was  also  discussed  at  the 
meeting  of  the  Branch  on  December  18th.  The  Executive 
has  appointed  Messrs.  Surveyer,  H.  G.  Hunter,  Thornton, 
Busfield  and  J.  H.  Hunter  as  Chairmen  of  the  Programme, 
Entertainment,  Publicity,  Reception  and  Subscription 
Committees,  respectively. 

Ottawa  Branch 

J.  M.  Cochrane,  A.M.E.I.C,  Secy-Treas. 

The  Ottawa  Branch  of  The  Engineering  Institute  of 
Canada  gave  a  luncheon  on  December  4th  to  Major- 
General  Sir  Edward  Morrison,  K.C.M.G.,  C.B.,  D.S.O., 
Deputy  Inspector  of  Artillery  for  Canada.  Over  175  were 
present  and  R.  de  B.  Corriveau,  M.E.I.C,  presided. 
The  theme  of  Sir  Edward's  address  was,  "The  Invasion  of 
Germany,"  with  emphasis  on  the  part  played  by  engineers 
in  connection  with  the  war.  Sir  Edward  paid  a  high 
tribute  to  the  engineering  profession,  which  he  said  had 
been  closely  allied  to  the  artillery  branch  of  the  service; 
no  profession  had  contributed  more  to  ultimate  victory  in 
the  war;  he  went  on  to  say,  jokingly,  that  he  was  one  of  that 
low  class  of  people  whose  business  was  to  kill  rather  than  to 
save  and  mend  life.  In  the  engineering  profession  when 
the  country  was  at  war  is  found  the  men  best  able  to  do 
this.  Sir  Edward  made  a  passing  reference  to  universal 
training,  which  he  considered  of  great  importance.  He 
then  went  on  to  go  into  more  details  of  the  engineers  in 
war; — they  supplied  telephones,  telephone  service,  railway 
engineering,  railway  service,  tunnelling,  bridging,  making 
gun  emplacements,  etc.,  etc.  In  connection  with  building 
railways  the  Canadians  stood  pre-eminent. 

Sir  Edward  described  the  various  net-works,  standard 
gauge  lines,  narrow  gauge  lines,  and  finally  the  30-centi- 
metre lines,  the  narrowest  of  all,  used  right  at  the  front. 
At  Vimy  Ridge  there  was  the  finest  system  of  this  30- 
centimeter  railway  that  had  ever  existed  in  war,  and  this 
was  due  to  the  ability  and  perseverance  of  "a  little  red- 
headed engineer  from  Cobalt."  There  were  sixty-five 
miles  of  these  tiny  roads  at  this  point,  which  led  to  every 
heavy  battery.  When  it  was  considered  that  some  of  the 
shells  weighed  two  hundred  pounds  the  saving  in  man 
power  by  those  roads  was  enormous.  Sir  Edward  des- 
cribed an  experience  of  his  own  at  Valcartier;  the  engineers 
built  a  bridge  across  the  river,  the  first  bridge  of  the  kind 
that  these  engineers  had  built.  After  the  bridge  was  built 
Sir  Edward  took  his  battery  across,  a  few  nights  later  a  log 
boom  burst  up  the  river,  and  thousands  of  logs  came 
tumbling  down  the  high  water,  but  the  bridge  stood; 
a  few  nights  later  2000  horses  broke  loose  and  came  tearing 
across  the  bridge — and  the  bridge  stood.  At  Ypres  it  was 
a  Canadian  engineer  who  built  a  railway  through  and 
around  houses  and  obstacles  up  to  the  front,  and  there- 
after Canadians  were  in  great  demand  for  this  work. 

General  Morrison  told  a  story  of  a  bridge  that  had 
been  mined  by  the  Germans ;  if  this  had  been  blown  up  it 
would  have  meant  the  lives  of  a  thousand  or  more  Cana- 
dians. Just  as  the  Germans  were  blowing  up  the  bridge 
a  young  Canadian  officer  darted  forward,  crossed  the 
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bridge,  killed  four  of  the  Germans,  took  the  fifth  prisoner 
and  stamped  out  the  fuse.  For  this  action  he  was  awarded 
the  Victoria  Cross. 

At  the  conclusion  of  the  speech  Mr.  de  Corriveau 
thanked  Major-General  Morrison  for  his  presence  and  for 
his  very  interesting  speech.  The  gathering  concluded 
with  the  singing  of  the  National  Anthem. 

The  second  luncheon  of  the  Ottawa  Branch  was  held 
on  December  18th,  when  Commander  Ramsay,  Flag- 
Commander  to  Admiral  on  the  Fleet,  Viscount  jellicoe, 
described  the  work  of  the  Dover  Patrol. 

This  address  was  of  exceptional  interest  as  Com- 
mander Ramsay  was  able  to  give  an  account  of  some  of  the 
methods  used  and  operations  proposed,  which  have  not 
previously  been  made  public.  Commander  Ramsay, 
who  was  for  a  considerable  time  in  command  of  H.M.S. 
Broke,  flotilla  leader,  which  along  with  the  Swift  took 
part  in  the  celebrated  engagement  with  five  German  des- 
troyers, was  exceptionally  well  qualified  to  deal  with 
his  subject. 

His  Excellency  the  Governor-General,  one  of  the 
Honourary  Members  of  The  Institute,  was  present  at  this 
luncheon,  and  tendered  the  thanks  of  The  Institute  to 
Commander  Ramsay  for  his  address;  at  the  same  time 
drawing  attention  to  the  importanee  of  the  present  visit 
of  Admiral  Jellicoe  and  his  staff.  The  officers  of  Lord 
Jellicoe's  staff  and  the  head  quarters  staff  of  the  Canadian 
Naval  Service  were  guests  of  the  Branch  at  this  luncheon, 
which  was  the  most  largely  attended  of  any  held  this 
winter. 

The  programme  of  the  second  half  of  the  winter 
session  is  now  being  arranged,  and  will  contain  several 
papers  and  addresses  of  unusual  interest. 


Ontario  Provincial  Division 

Geo.  Hogarth,  M.E.I.C.,  Secretary-Treasurer 

The  following  extract  which  gives  a  more  detailed 
account  of  the  result  of  this  meeting  than  appeared  in 
the  December  Journal  is  from  the  minutes  of  the  meeting 
of  the  Ontario  Provincial  Division  Executive  held  in 
Toronto,  Saturday,  November  22nd: — 

"By  request,  Willis  Chipman,  M.E.I.C,  of  the 
Toronto  Branch,  explained  the  sequence  of  events  which 
led  up  to  the  submission  by  Council  to  the  Provincial 
Division  of  the  general  question  of  appropriate  action,  so 
far  as  the  Province  of  Ontario  is  concerned,  with  reference 
to  legislation  to  define  the  status  of  the  engineer.  Mr. 
Chipman  further  explained  the  action  of  the  Special 
Committee  of  the  Toronto  Branch  in  further  conside- 
ration of  the  draft  bill  prepared  by  the  Special  General 
Committee  of  The  Institute  which  met  in  Montreal  on 
April  5th,  1919. 

The  Chairman  of  the  Toronto  Branch,  Mr.  Harkness, 
then  explained  the  action  of  his  Branch  in  arranging  for  an 
informal  gathering  at  the  Engineers'  Club  at  6.30  on 


Monday  evening,  November  24th,  for  the  purpose  of 
explaining  the  point  of  view  of  The  Engineering  Institute 
in  the  matter  of  legislation,  and  further,  to  make  it  dis- 
tinctly understood  that  The  Engineering  Institute  so  far 
as  the  Province  of  Ontario  is  concerned,  proposed  to 
co-operate  with  other  professional  engineering  societies  in 
taking  any  definite  steps  towards  the  introduction  of 
legislation. 

The  meeting  voiced  its  hearty  approval  of  the  con- 
structive action  of  the  Toronto  Branch  in  considering  the 
legislation  proposals  of  the  Special  Committee  of  The 
Institute  as  explained  by  Mr.  Chipman,  and  of  the  action 
of  the  Toronto  Branch  in  convening  an  informal  meeting, 
as  explained  by  Mr.  Harkness,  of  representatives  of  the 
Toronto  organizations  of  the  American  Institute  of 
Electrical  Engineers;  the  American  Society  of  Mechanical 
Engineers;  the  Society  of  Chemical  Industry;  the  Cana- 
dian Mining  Institute  and  the  Ontario  Association  of 
Architects." 

It  was  unanimously  resolved  that  the  following 
organizations  be  invited  to  act  with  the  Ontario  Provincial 
Division  of  The  Engineering  Institute  as  an  Advisory 
Conference  Committee: 

The  Canadian  Mining  Institute. 
The  Canadian  Society  of  Chemical  Industry. 
The  American  Society  of  Mechanical  Engineers. 
The  American  Institute  of  Electrical  Engineers. 
The  Ontario  Association  of  Architects. 


Toronto  Branch 

H.  A.  Goldman,  A. M.E.I.C,  Acting  Secretary 

An  Open  Meeting  of  the  Branch  was  held  at  the 
Engineers'  Club  at  8  p.m.  on  Thursday,  Dec.  4th,  1919. 

Mr.  Harkness,  Presiding  Chairman,  announced  the 
resignation  of  W.  S.  Harvey  from  the  office  of  Secre- 
tary-Treasurer, and  stated  that  if  the  present  election 
should  declare  again  in  favor  of  Mr.  Harvey  new  nomina- 
tions will  have  to  be  called  for  and  another  election  for  the 
office  of  Secretary-Treasurer  will  have  to  take  place.  In 
the  meantime  he  suggested  that  H.  A.  Goldman  act 
as  Secretary  until  one  be  properly  elected. 

The  minutes  of  the  previous  meeting  were  then  read 
and  adopted. 

The  following  members  were  then  appointed  as 
scrutineers  to  canvass  the  ballots  for  the  election  of  officers 
for  the  coming  year:  —  E.  T.  Wilkie,  Gzowski  and 
George  Hogarth. 

The  scrutineers  reported  that  the  following  members 
were  elected  to  office  : — 

Chairman — R.  O.  Wynne-Roberts. 

Secretary — W.  S.  Harvey. 

Committee — Geo.  T.  Clark,  C.  R.  Young  and 
T.  Taylor. 
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These  Committee-men  are  elected  for  two  years.  As 
J  C.  Krumm  received  the  next  highest  number 
of  votes,  the  Chairman  declared  him  also  elected  in  the 
place  of  W.  A.  Bucke  whose  resignation  had  been 
received  recently.  Mr.  Krumm  is  only  elected  for  one 
year,  since  by  the  end  of  that  time  the  term  of  Mr.  Bucke 
would  have  expired. 

After  the  report  of  the  scrutineers  was  received  and 
confirmed,  the  Chairman  called  upon  Professor  J..  Roy 
Cockburn  who  delivered  an  excellent  lecture  on  the  scienti- 
fic application  of  locating  guns  by  sound  ranging. 

The  lecture  was  illustrated  by  numerous  lantern 
slides  and  was  much  enjoyed  by  the  members  present. 

The  meeting  adjourned  at  11  p.m. 

At  a  meeting  of  the  Executive  of  the  Toronto  Branch 
held  on  Monday,  December  15th,  it  was  decided  to  refer 
the  J.  C.  T.  O.  Report  on  "Status  of  Engineers"  to  the 
Provincial    Division. 


Niagara  Peninsula  Branch 

H.  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer 

A  general  business  meeting  of  the  Branch  was  held  on 
November  25th  at  the  Engineer's  Club,  Thorold. 

The  business  on  the  agenda  was  as  follows: — 

1.  Report  of  the  Branch  Salary  Committee. 

2.  Report  of  the  Branch  representative  at  the 
first  meeting  of  the  Ontario  Provincial  Division 
Executive. 

3.  Report  of  committee  on  Branch  By-laws. 

lie  pod  of  Salary  Committee: 

F.  S.  Lazier,  Chairman  of  the  Committee,  read  the 
report  which  was  adopted  by  the  Branch  after  a  short 
discussion. 

The   report    follows: — 

Report  of  Salaries  Committee 

To  the  Chairman  and  Members, 

Niagara  Peninsula  Branch, 

Engineering  Institute  of  Canada. 

At  a  general  meeting  of  the  Branch  held  at  Thorold  on 
May  9th,  you  appointed  us  to  study  the  question  of  engin- 
eering salaries,  and  instructed  that  we  report  at  an  early 
date  our  views  as  to  what  might  be  considered  a  fair 
schedule  of  salaries  for  the  usual  positions  in  all  branches 
of  the  profession. 

The  ground  to  be  covered  by  such  a  study  and  in 
compiling  the  required  schedule  is  much  greater  than 
might  be  immediately  apparent.  It  involves  at  the  outset 
a  professional  classification,  detailed  and  general  enough  to 
include  all  engineers  who  are  employed  in  salaried  positions. 


Fortunately,  we  had  at  our  disposal  and  available  for 
study,  a  classification  made  by  the  American  Association 
of  Engineers,  to  which  was  also  appended  the  salaries  they 
considered  to  be  the  fair  minimum  and  maximum  for  each 
position. 

At  an  early  date  we  learned  that  the  Toronto  Branch 
of  The  Institute  had,  in  February,  appointed  a  large  and 
representative  Committee  to  consider  the  salary  question 
and  that  they  had  made  considerable  progress  in  a  general 
classification  of  the  profession. 

The  reclassification  of  the  Civil  Service  of  Canada, 
including  the  engineering  positions  therein,  was  also  about 
ready  for  publication  at  the  time  your  Salaries  Committee 
was  appointed. 

With  these  several  classifications  of  positions  available, 
or  to  be  ready  in  the  near  future,  your  Committee  con- 
sidered it  would  be  an  unwarranted  duplication  of  effort 
to  attempt  the  compiling  of  another,  but  thought  that  in 
view  of  the  comprehensive  personnel  of,  and  the  amount  of 
this  work  already  done  by  the  Salaries  Committee  of  the 
Toronto  Branch  their  labors  would  probably  produce  a 
general  engineering  classification,  which  would,  with  such 
amendments  as  other  Branches  might  suggest,  be  particul- 
arly applicable  to  the  profession  in  Canada. 

Your  Committee  held  several  meetings  at  which  the 
general  status  of  the  profession  was  discussed,  past  and 
present  salaries  paid  for  engineering  services  reviewed, 
and  possible  means  both  of  bettering  the  future  status 
of  the  engineer  and  his  financial  position  considered.  The 
classification  and  salaries  proposed  by  the  American 
Association  of  Engineers,  the  Civil  Service  of  Canada  and 
the  Toronto  Branch  of  The  Institute  were  studied  and 
discussed  and  the  whole  matter  given  careful  consideration. 

From  this  study  of  the  status  of  the  engineering  pro- 
fession in  Canada  and  the  compensations  accruing  to  the 
members  thereof  we  beg  to  submit  the  following:— 

1.  We  consider  that  in  view  of  the  increase  in  the  cost 
of  living  and  the  training  necessary  to  qualify  for  this  work, 
the  engineer,  particularly  in  the  junior  positions  of  the 
profession  is  underpaid. 

2.  We  feel  that  the  adoption  of  a  scale  of  minimum 
salaries  and  a  standard  classification  of  positions  would  be 
beneficial  to  the  profession  and  to  the  general  public. 

3.  We  believe  that  the  classification  and  scale  of 
minimum  salaries  as  compiled  and  adopted  by  the  Toronto 
Branch,  a  copy  of  which  is  hereto  attached,  should  be 
endorsed  by  the  Niagara  Peninsula  Branch  with  the  fol- 
lowing exceptions: — 

(a)  In  the  case  of  engineers  employed  on  Public 
Works,  five  instead  of  two  years'  practical  experience 
should  be  required  in  place  of  graduation  from  a 
technical  school  of  recognized  standing. 

(6)  As  the  classification  purports  to  deal  with  the 
profession  of  engineering,  in  which  both  education 
and  training  are  necessary;  and  that  inasmuch  as  the 
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salaries  mentioned  for  tracers,  rodmen,  and  chain- 
men,  specifically  described  as  having  had  no  previous 
experience,  appear  to  your  Committee  excessive;  we 
would,  therefore  recommend  that  the  words  "no 
previous  experience  necessary"  be  struck  out  wherever 
found  and  the  clause  "with  fair  education  and  previous 
experience"  be  substituted. 

As  there  are  no  purely  mining  operations  being  carried 
on  in  the  territory  of  this  Branch  it  has  not  been  considered 
advisable  or  necessary  to  attempt  to  formulate  a  schedule 
for  this  branch  of  the  profession. 

In  conclusion  your  Committee  desires  to  emphasize 
that  the  salaries  set  forth  in  the  attached  schedule  are 
minimum  salaries  and  that  no  attempt  has  been  or  should 
be  made  to  fix  the  maximum  which  may  be  paid  for  any 
position  in  any  of  the  various  classes. 

Respectfully  submitted, 

(Sgd.)  F.  S.  Lazier, 
1  S.  R.  Frost, 

L.  L.  GlSBORNE. 

The  report  of  A.  C.  D.  Blanchard,  Chairman  of  the 
Branch  and  representative  at  the  first  meeting  of  the 
Ontario  Provincial  Division  was  next  received.  The  fol- 
lowing action  was  taken  by  the  Branch  on  matters  growing 
out  of  the  report. 

1.  Representation  on  the  Council  from  the  Province 
of  Ontario. . 

A  motion  was  unanimously  carried  endorsing  the 
decision  of  the  Provincial  Division  to  ask  Council  to 
permit  the  forming  of  another  District  in  Ontario,  the 
dividing  line  running  approximately  from  Oakville  to 
Owen  Sound,  the  present  line  between  districts  No.'s  4  and 
5  being  moved  so  as  to  put  Peterboro  in  the  same  district 
as  Toronto,  leaving  Kingston  in  District  No.  4. 

2.  General  Professional  Meeting  in  1920. 

In  view  of  the  fact  that  the  Provincial  Division  Execu- 
tive has  decided  upon  holding  a  general  professional 
meeting  in  1920,  a  motion  was  unanimously  passed  setting 
forth  that  this  Branch  is  desirous  of  holding  this  meeting 
at  Niagara  Falls  under  the  auspices  of  the  Niagara  Penin- 
sula Branch  and  that  September  would  be  the  most  pre- 
ferable month.  It  was  also  decided  to  extend  an  invitation 
to  the  American  Institute  of  Chemical  Engineers  to  co- 
operate in  holding  a  joint  meeting.  It  was  decided  to 
appoint  a  nominating  committee  for  the  purpose  of 
nominating  sub-committees  to  arrange  for  the  meeting. 
Those  appointed  follow: — F.  W.  Clark,  S.  R.  Frost,  the 
chairman  and  secretary  of  the  Branch,  A.  W.  L.  Butler 
J.  C.  Moyer,  H.  M.  Belfour,  R.  W.  Powell  and  W.  P.  Near. 

The  instructions  given  to  the  nominating  committee, 
are  as  follows:— 

1.  To  apply  through  the  Branch  Secretary  to  the 
Ontario  Provincial  Division  Executive  for  permission  to 
hold  a  general  professional  meeting  at  Niagara  Falls  in 
1920. 


2.  In  the  event  of  permission  being  granted  to  hold 
a  professional  meeting  at  Niagara  Falls,  to  ascertain 
whether  the  American  Institute  of  Chemical  Engineers 
will  co-operate  in  holding  a  joint  meeting. 

3.  To  fix  upon  a  date  for  the  meeting. 

4.  To  determine  the  necessary  sub-committees  required 
to  arrange  fully  for  the  meeting  and  to  appoint  these  com- 
mittees and  give  instructions  to  each. 

5.  To  report  on  all  the  above  matters  to  the  next 
general  business  meeting  of  the  Branch. 

6.  To  remain  in  office  till  the  professional  meeting 
has  been  concluded  and  to  see  that  each  sub-committee  is 
doing  its  work  with  proper  despatch. 

Branch  By-Laws: 

The  committee  on  Branch  By-Laws  made  its  report 
which  was  adopted  by  the  meeting.  The  By-laws  were 
framed  along  the  lines  of  the  proposed  Standard  Branch 
By-laws  recommended  by  Council.  The  Branch  By-laws 
as  adopted  are  subject  to  approval  of  Council. 


/Pe/por/"  a/*  S<?/#sy  Comm/flee 


fo/e   0/7  /tie   <Sa/o>ry  SeA&ab'/? 


xL  H\f-;5 ^ 


&7~  c/es-e    of  /7e>e///7& 
Niagara  Peninsula  Branch  Meeting. 
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Border  Cities  Branch 

J.E.  Porter,  A.M.E.I.C,  Secretary-Treasurer 

At  the  adjourned  annual  meeting  of  the  Border 
Cities  Branch,  held  on  December  1919,  the  discussion  of 
Branch  By-laws  was  continued  from  last  meeting  and 
these  were  revised  in  accordance  with  suggestions  from 
the  Council. 

M.  E.  Brian  then  made  a  report  in  detail  of  the 
meeting  of  the  Ontario  Provincial  Division,  held  at 
Toronto  on  November  22nd  and  considerable  discussion 
ensued.  The  discussion  was  mainly  on  the  proposed 
legislation  and  will  be  continued  at  our  next  meeting. 

The  reports  for  the  closing  year  were  received  and 
the  following  officers  for  1920  were  elected. 

Chairman H.  B.  R.  Craig,  M.E.I.C. 

Sec.-Treas J.  E.  Porter,  A.M.E.I.C. 

Executive  Committee .  .J.  J.  Newman,  O.L.S. , 

A.M.E.I.C. 
H.  Thorne,  M.E.I.C. 
M.  E.  Brian,  O.L.S., 
A.M.E.I.C. 

The  meeting  expressed  its  regret  at  the  departure  for 
Hamilton  of  our  first  Chairman,  J.  A.  W.  Brown,  wishing 
him  every  success  in  his  new  work. 


Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary 

At  a  meeting  of  the  Peterborough  Branch  held  on 
Saturday,  December  6th,  1919,  the  following  were  elected 
officers  of  the  Branch : — 


Hon.  Chairman. 

Chairman 

Vice-Chairman . . 

Secretary 

Treasurer 

Executive  Committee. 


. .  R.  B.  Rogers, 
. .  G.  Reid  Munro, 
.  .  R.  H.  Parsons, 
.  R.  L.  Dobbin, 
.  .  D.  L.  McLaren, 
..E.    R.    Shirley,    A.    L. 
Killaly,  G.  R.  Langley, 
C.    E.    Sisson,    P.    L. 
Allison. 

The  officers  were  appointed  a  committee  to  draft  the 
By-Laws  for  the  Branch,  and  report  at  an  early  meeting. 

G.  Reid  Munro  and  R.  L.  Dobbin  were  appointed  re- 
presentatives on  the  Executive  Committee  of  the  Ontario 
Provincial  Division. 

The  Secretary  was  instructed  to  write  and  convey 
to  Walter  J.  Francis  of  Montreal,  the  thanks  of  the 
Branch  for  the  very  artistic  and  clever  manner  in 
which  he  had  written  up  the  minutes  of  the  inaugural 
meeting  on  November  6th. 

A  letter  was  received  from  the  General  Secretary  at 
Montreal  enclosing  a  cheque  for  $25.00  as  an  advance  to 
the  Branch .  The  Secretary  was  instructed  to  acknowledge 
this  with  thanks. 


The  paper  of  the  evening  was  read  by  G.  B. 
Smith,  of  Belleville,  on  the  Central  Ontario  System  of  the 
Hydro-Electric  Power  Commission  of  Ontario  of  which  Mr. 
Smith  is  Superintendent.  Maps  and  diagrams  were  used 
to  illustrate  Mr.  Smith's  remarks,  and  at  the  conclusion 
of  the  paper,  as  an  added  attraction  a  large  number  of 
slides  were  shown  of  the  Chippewa  Development  of  the 
Commission. 

Walter  R.  Blackwell,  the  architect  of  the  new 
Memorial  School,  gave  a  short  talk  on  the  plans  of  the 
building. 

The  meeting  was  held  in  the  Empress  Hotel,  and  about 
fifty  sat  down  to  supper.  The  membership  of  the  Branch 
is  as  follows: — 11  Members,  17  Associate  Members,  5 
Juniors,  33  Affiliates. 


Kingston  Branch 

W.  H.  Slinn,  Jr.  E.I.C.,  Sec'y.-Treas. 

At  a  reorganization  meeting  of  the  Kingston  Branch, 
Alexander  Macphail,  M.E.I.C,  was  appointed  chairman, 
and  W.  H.  Slinn,  Jr.E.I.C,  Secretary-Treasurer.  It  was 
agreed  that  the  next  meeting  be  held  on  December  16th 
at  which  J.  M.  Campbell,  M.E.I.C,  wouldread  a  paper  on 
"The  Electrical  Power  Plant  at  Kingston  Mills,  Ont."  and 
the  Secretary  was  instructed  to  extend  an  invitation  to 
the  General  Secretary  of  The  Engineering  Institute  to  be 
present  at  the  meeting  and  give  a  talk  on  the  aims  and 
organization,  etc.,  of  The  Institute. 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Sec'y.-Treas. 

On  Thursday,  December  4th,  a  paper  was  presented 
to  the  Branch  by  C  D.  How,  on  the  "Economics  of 
Elevator  Construction  and  Operation."  Mr.  How,  who 
is  Engineer  for  the  Dominion  Grain  Commission,  gave  an 
interesting  address  which  was  listened  to  with  apprecia- 
tion by  a  large  attendance. 

On  December  9th,  at  the  Fort  Garry  Hotel,  a  com- 
plimentary banquet,  was  given  by  the  Branch  to  returned 
members,  during  which  banquet  Capt.  C  N.  Mitchell, 
V.C,  M.C.,  A.M.E.I.C,  was  presented  with  an  illuminated 
address  as  a  mark  of  esteem  and  appreciation  from  his 
fellow  members.  An  Associate  Membership  Badge  was 
also  presented  on  behalf  of  the  Council  of  The  Institute. 
The  presentation  of  the  Address  was  made  by  General 
H.  N.  Ruttan,  and  The  Institute  Badge  by  J.  G.  Sullivan. 
The  address  presented  to  Capt.  Mitchell  is  as  follows: — 

"Your  fellow-members  of  the  Manitoba  branch  of 
The  Engineering  Institute  of  Canada,  desire  to  express  in 
some  tangible  form  their  great  appreciation  of  the  dis- 
tinguished services  you  have  rendered  to  the  empire  during 
the  recent  war,  and  especially  for  the  courageous  deeds  by 
which  you  won  the  Victoria  Cross  and  the  Military  Cross. 
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"The  call  of  the  empire  came  to  you,  and  inspired  by 
the  precepts  and  examples  of  your  loyal  father,  you  at 
once  responded  and  placed  your  services  at  the  disposal 
of  the  military  authorities  of  Canada. 

"We  remember  that  you  asked  no  preferment,  but 
were  content  to  go  forth  as  a  humble  private,  asking  no 
favors  and  making  no  conditions;  that  by  dint  of  unfailing 
devotion  to  duty  and  efficient  service,  you  rose  step  by 
step  until  you  attained  the  rank  of  captain  in  the  Cana- 
dian Engineers. 

"Your  record  at  Messines,  Menin  Road,  Amiens, 
Arras  and  Cambrai,  and  in  the  final  advance  on  Mons,  will 
ever  be  a  source  of  pride  to  your  professional  brethren. 
We  rejoice  in  the  honor  you  have  brought  to  yourself, 
your  family  and  your  profession  by  your  gallant  conduct 
in  the  field. 

"We  trust  that  you  may  live  long  to  wear  the  decora- 
tions conferred  upon  you  by  his  gracious  majesty  King 
George  the  Fifth,  and  that  every  blessing  may  attend  your 
return  to  civil  life." 

The  Chairman,  W.  P.  Brereton,  read  many  letters 
from  other  branches,  "Wishing  the  returned  men  success, 
and  that  they  may  live  long  and  enjoy  the  benefits  of 
peace,  for  which  they  fought  so  nobly."  Many  prominent 
citizens  were  present,  among  them  being  Mayor  C.  F. 
Gray;  Hon.  G.  Grierson,  Minister  of  Public  Works;  and 
Isaac  Campbell,  K.C.,  all  of  whom  addressed  the  meeting. 

On  December  17th,  F.  H.  Martin  gave  a  very 
interesting  address  on  "Niagara  Hydro-Electric  Power 
Developments."  Mr.  Martin's  address  was  of  unusual 
interest,  as  he  traced  the  history  of  the  Falls  from  the 
time  it  was  first  discovered;  and  by  means  of  a  large  num- 
ber o:  Lantern  Slides  showed  the  conditions  existing  pre- 
vious to  present  developments.  Mr.  Martin  dealt  with 
the  engineering  problems  which  had  to  be  overcome  by 
the  pioneer  developers,  and  by  means  of  lantern  slides 
explained  the  more  prominent  engineering  features  of  the 
work,  which  has  been  done  during  the  last  fifteen  or  twenty 
years. 

Local  News 

J.  G.  Sullivan,  M.E.I.C.,  member  of  the  executive, 
Manitoba  Branch,  was  elected  Alderman  to  the  City  of 
Winnipeg  Council  in  the  recent  election. 

Mr.  Sullivan's  election  is  looked  upon  by  all  to  be  a 
compliment  to  the  local  branch  and  it  is  felt  by  many  that 
his  expert  engineering  knowledge  and  experience  will  be 
of  incalculable  benefit  to  the  city  in  the  forthcoming  year, 
when  many  problems,  which  require  engineering  know- 
ledge, will  be  brought  before  the  council.  He  is  assured 
of  the  best  wishes  of  his  associates  in  the  profession  with 
the  assurance  of  their  hearty  co-operation  during  his  term 
of  office. 

A.  G.  Dalzell,  Secretary  of  the  Vancouver  Branch  of 
The  Engineering  Institute  of  Canada,  was  recently  in 
Winnipeg  and  attended  the  December  4th  meeting  of  the 
Manitoba  Branch,  where  he  received  a  hearty  welcome. 


Calgary  Branch 

C.  M.  Arnold,  M.E.I.C.,  Secretary-Treasw 

The  Annual  General  Meeting  held  in  the   Board  of 
Trade  rooms,  on  Saturday,  Dec.  6th,  1919. 

The  meeting  was  preceded  by  a  luncheon  at  which 
about  55  members  and  guests  were  present. 

The  meeting  came  to  order  at  2.45  P.M.,  and  the 
retiring  Chairman,  Mr.  Craig  made  a  short  address  to  the 
48  members  present  and  welcomed  those  who  had  recently 
returned  from  service  overseas  with  the  Allied  forces. 
He  gave  a  brief  outline  of  the  work  that  had  been 
done  during  their  absence  and  drew  attention  to  the  many 
important  matters  to  come  up  during  the  ensuing  year, 
which  would  require  their  co-operation  and  support. 

Ballots  for  Officers  for  the  year  1920  were  called  in, 
and  Messrs.  Chapman  and  Sauder  was  asked  to  act  as 
scrutineers  and  report  the  result  of  the  Election. 

The  Secretary  then  read  the  minutes  of  the  last 
annual  meeting  and  of  all  subsequent  meetings. 

Arising  out  of  the  minutes,  Mr.  Craig  stated  that  he 
had  acted  as  delegate  to  the  Municipalities  Convention  at 
Medicine  Hat  and  had  written  a  reply  to  the  paper  pre- 
sented by  a  Mr.  Godfrey  criticising  the  Engineering 
profession.  This  reply  had  been  published  as  part  of  the 
minutes  and  given  full  publicity,  so  that  the  prestige 
of  the  profession  would  not  suffer  from  this  unjust  criticism 
especially  as  the  author  had  not  seen  fit  to  defend  his 
action. 

Mr.  Pearce  gave  a  brief  account  of  the  work  done  by 
the  Provincial  Natural  Resources  Committee  to  which 
he  had  been  appointed  a  member  through  the  efforts  of 
t  he   Branch. 

Upon  the  motion  of  Mr.  Peters  seconded  by  J.  I. 
Fish,  the  minutes  of  the  previous  meetings  were  adopted 
as   read. 

The  Secretary  read  his  report  of  the  work  of  the 
Branch  and  a  financial  statement  which  had  been  audited, 
both  of  which  are  appended  as  part  of  these  minutes. 

Mr.  Peters  gave  a  brief  account  of  the  work  done  in  an 
endeavour  to  secure  legislation  for  the  Engineering  profes- 
sion and  answered  questions  of  Messrs.  Beach,  Jennings 
and  Hanna  upon  the  subject.  He  felt  that  the  Council 
of  The  Institute  had  not  pushed  this  matter  as  they  should 
have  done  in  view  of  the  mandate  given  it  at  the  Annual 
Meeting  in  Ottawa  last  winter. 

He,  therefore,  submitted  the  following  resolution  for 
the  consideration  of  the  meeting: — 

"That  the  attention  of  Council  be  strongly 
directed  to  the  fact  that  in  accordance  with  the  last 
paragraph  of  the  resolution  concerning  legislation 
passed  at  the  last  annual  meeting  held  at  Ottawa, 
they  are  required  immediately  to  take  the  necessary 
measures  in  co-operation  with  the  branches  to  have 
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legislation  enacted.  And,  further,  that  it  is  the 
opinion  of  the  Calgarv  Branch  that  it  is  the  duty  of 
the  Council  to  take  the  initiative  in  this  matter." 

"That  a  copy  of  this  resolution  be  sent  to  all  the 
Branches." 

The  last  paragraph  of  the  resolution  passed  at  Ottawa 
is  as   follows: — 

•That  the  Council  of  Tin  Institute  shall  report 
the  result  of  the  ballot  to  the  branches,  and  if  the  vote 
is  favorable  to  legislation  the  Council  of  The  Institute 
shall  immediately  take  the  necessary  measures,  in 
co-operation  with  the  Branches,  to  have  legislation 
enacted." 

The  resolution  was  put  to  the  meeting  after  being 
seconded  by  Mr.  Pearce  and  carried  unanimously. 

Mr.  Pearce  moved  that  the  Secretary  be  instructed  to 
urge  a  speedy  reply  by  the  Council  of  The  Institute  to 
the  resolution  forwarded  to  them  regarding  Legislation, 
and  that  as  soon  as  this  reply  was  received  the  Secretary 
circularize  the  members,  leaving  it  to  the  Chairman  to  call 
a  special  meeting  if  thought  necessary.  Seconded  by 
P.  J.  Jennings,  and  Carried. 

The  scrutineers  reported  the  result  of  the  ballot  for 
Officers  to  the  Chairman,  who  declared  the  following 
elected,  to  act  during  the  year  1920. 

Chairman P.  Turner  Bone. 

Secretary-Treasurer CM.  Arnold. 

Executive  Committee. . .  .  H.  B.  Muckleston. 

F .  .  W.  Alexander. 

G.  N.  Houston. 
Members  of  Executive 

without  election Wm.  Pearce. 

G.  W.  Craig. 

Auditors : F.  K.  Beach. 

W.  J.  Gale. 

Mr.  Craig  expressed  his  appreciation  of  the  assistance 
given  him  while  Chairman  of  the  Branch  and  said  he  felt 
it^a  great  honor  to  have  acted  in  that  capacity. 

Mr.  Turner  Bone  was  invited  to  take  the  Chair  and 
met  with  a  hearty  reception. 

He  thanked  the  members  for  electing  him  to  such  an 
important  office  and  stated  that  he  was  eager  to  do  any- 
thing in  his  power  to  forward  the  work  of  the  branch. 

The  meeting  adjourned  at  4.45  P.M. 


Saskatchewan  Branch 

./.  N.  deStein,  M.E.I.C.,  Sec' y. -Treasurer 

The  winter  activities  of  the  Branch  began  with  the 
October  meeting,  at  which  H.  G.  Phillips,  A.M.E.I.C, 
read  a  valuable  paper  on  "Drainage  Assessments."  We 
had  the  pleasure  at  that  meeting  of  having  H.  W.  B. 
Swabey,  A.M.E.I.C,  of  the  Ottawa  Branch  with  us. 


The  November  meeting  took  the  form  of  a  "Welcome 
to  the  Returned  Members,"  a  detailed  report  of  which 
appeared  in  the  December  number  of  The  Journal. 

At  the  December  meeting  (December  11th).  A.J. 
McPherson,  A.M.E.I.C,  gave  a  very  interesting  resume 
of  the  preliminary  work  done  in  connection  with  the 
"Saskatchewan  River  Water  supply."  This  is  one  of  the 
most  important  questions,  with  which  the  engineers  in 
Saskatchewan  will  have  to  deal  in  the  next  few  years.  The 
cities  of  Moose  Jaw  and  Regina  will  have  to  look  for  an 
additional  water  supply  and  the  whole  district  from  the 
Elbow  (on  the  Saskatchewan  River)  to  Regina  and  some 
piece  south  of  it,  will  have  to  depend  on  this  future  supply. 

Mr.  McPherson  mentioned,  that  as  early  as  1894, 
already  J.  S.  Dennis  looked  upon  the  Saskatchewan 
River  as  a  supply  for  Irrigation  purposes.  After  some 
preliminary  surveys  the  Irrigation  Department  appro- 
priated 200  cubic  ft./ second  from  the  Saskatchewan  River 
for  the  use  of  the  District,  which  water,  however,  has  never 
yet  been  utilized.  There  were  a  number  of  projects  made, 
which  Mr.  McPherson  enumerated  in  detail,  but  the 
difficulty  seems  to  be  to  find  out  the  minimum  quantity 
of  water  necessary  at  present,  and  to  build  up  a  system, 
which  is  capable  of  future  extensions.  The  amount  of 
water  necessary  at  present  will  hardly  pay  the  cost  of 
construction. 

A  further  paper  on  this  subject  will  be  given  before 
the  Branch  at  an  early  date  by  G.  D.  Mackie, 
M.E.I.C,  City  Commissioner,  Moose  Jaw. 

A  number  of  Branch  Committees  have  also  begun 
their  activities.  The  Paper  and  Library  Committee 
(Chairman:  D.  A.  R.  McCannell,  A.M.E.I.C.)  has  drawn 
up  a  program  for  the  season's  meetings,  which  are  held 
every  second  Thursday  of  the  month  at  the  Kitchener 
Hotel,  Regina,  in  conjunction  with  a  dinner.  The  Con- 
crete Committee  (Chairman:  H.  Mclver  Weir,  M.E.I.C, 
Saskatoon)  has  done  some  very  valuable  work  in  the 
investigation  of  the  influence  of  Alkali  upon  concrete. 
The  University  of  Saskatchewan  appropriated  considerable 
money  for  the  purpose  of  research  work  in  this  connection 
and  is  proceeding  in  conjunction  with  the  Branch.  Pro- 
fessor C.  J.  Mackenzie,  A.M.E.I.C,  will  read  a  paper  at  the 
Annual  Meeting  of  the  Branch,  January  8th,  giving  a 
resume  of  the  work  done  by  the  Committee. 

The  Committee  to  assist  the  Canadian  Engineering 
Standard  Association  (Chairman:  A.  P.  Linton, 
A.M.E.I.C.)  has  invited  contributions  and  suggestions 
from  all  members  of  the  Branch. 

The  Branch  as  such  is  gaining  rapidly  in  membership 
and  there  are  very  few  engineers  in  Saskatchewan,  who 
have  not  joined  our  ranks.  We  are  also  carrying  on  an 
active  campaign  to  increase  the  number  of  Affiliates  of  the 
Branch  and  bespeak  the  assistance  of  all  members. 

The  Secretary  was  favored  with  a  visit  from  A.  G. 
Dalzell,  M.E.I.C,  from  Vancouver,  who  made  a  very  short 
stop-over  on  his  way  from  Ottawa,  to  his  home. 

C  P.  Richards,  A.M.E.I.C,  the  energetic  Chair- 
man of  the  Legislation  Committee  of  the  Branch  had  to  go 
to  British  Columbia  for  the  winter  on  account  of  his  health. 
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Messrs.  R.  C.  F.  Chown,  A.M.E.I.C,  and  J.  M. 
Mackay,  A.M.E.I.C,  who  spent  several  months  in 
England  and  Scotland  respectively,  returned  and  resumed 
their  respective  duties. 


O.     W.     Smith,     M.E.I.C, 
Victoria  for  the  winter. 


has    again    gone     to 


R.  N.  Coke,  A.M.E.I.C,  returned  to  his  home  in 
Jamaica. 

Vancouver  Branch 

J.  N.  Anderson,  A.M.E.I.C,  Secretary 

A  general  meeting  of  the  Branch  was  held  in  the 
Board  of  Trade  Auditorium  on  Monday,  December  1st. 
The  Branch  Chairman,  E.  G.  Matheson,  presided  oyer 
an  attendance  of  thirty  members,  while  the  invitation 
extended  to  the  members  of  the  British  Columbia  Tech- 
nical Association  to  attend  our  meetings  was  largely 
accepted.  The  subject  of  proposed  legislation  was  fully 
discussed,  and  amongst  those  taking  part  were  Messrs. 
Hill,  Kennedy,  Brakenridge,  L.  L.  Brown,  Powell,  Mills, 
Philip  and  Parhan,  also  Messrs  Foreman  and  Bigwood, 
from  the  Victoria  Branch.  Professor  Turnbull,  member 
of  the  Mining  Institute  of  Canada  also  spoke  in  favor  of 
the  proposal.  Mr.  Matheson  vacated  the  chair  to  bring 
forward  motion  to  pledge  the  Branch  to  favor  the  proposed 
bill  to  be  presented  to  the  British  Columbia  Legislature  at 
the  coming  session,  and  also  to  further  it  by  giving  the 
Joint  Committee  all  the  financial  help  necessary  to  ensure 
its  becoming  an  Act  of  Parliament.  This  was  carried 
unanimously.  The  following  Finance  Committee  was 
appointed  to  obtain  funds  for  the  furtherance  of  the 
desired  legislation: — L.  L.  Brown,  Chairman,  R.  Snod- 
grass,  Secretary ;  J.  H.  Anderson,  Treasurer ;  W.  T. 
Johnston,  F.  O.  Mills,  and  P.  Philip. 

A.  E.  Foreman,  B.Sc,  M.E.I.C,  Public  Works  En- 
gineer for  the  Province  of  British  Columbia  delivered  a 
lecture  on  the  "Organization  and  work  of  the  Provincial 
Public  Works  Department."  This  proved  to  be  most 
interesting  and  instructive  and  many  valuable  statistics 
were  presented  showing  Departmental  methods  and  the 
large  savings  in  expenditures  resulting  from  the  methods 
now  being  adopted.  Standard  plans  for  all  classes  of 
road  work  were  shown,  and  their  application  to  this  large 
and  mountainous  province  explained.  The  Chairman 
presented  the  thanks  of  the  meeting  to  Mr.  Foreman  for 
his  excellent  address. 


Joint  Mainland  Committee: 

E.  G.  Matheson,  B.A.Sc,  M.E.I.C,  Chairman. 

W.  Anderson,  M.E.I.C. 

C  Brakenridge,  M.E.I.C 

W.  R.  Bonnycastle,  M.E.I.C. 

A.  G.  Dalzeli,  M.E.I.C. 

N.  J.  Ker,  M.E.I.C 

A.  L.  Mercer,  M.S.A. 

J.  Muirhead,  B.Sc,  A.M.I.E.E. 

W.  H.  Powell,  B.Sc,  D.L.S.,  M.E.I.C. 

H.  L.  Robertson. 

R.  Snodgrass,  A.M.E.I.C,  Secretary. 

J.  M.  Turbull,  B.  A.  Sc. 

W.  F.  Anderson,  B.Sc,  A.M.E.I.C,  M.L.A. 

J.  N.  Anderson,  A.M.E.I.C,  Treasurer. 

Joint  Island  Committee: 

A.  E.  Foreman,  B.Sc,  M.E.I.C,  Chairman. 

H.  C  Bailey. 

P.  W.  W.  Bell,  M.E.I.C. 

H.  S.  Browne. 

W.  M.  Brewer. 

E.  C  Hayward. 

E.  N.  Horsey,  A.M.E.I.C. 

J.  B.  Lambert. 

D.  O.  Lewis,  M.E.I.C 

T.  K.  Loach. 

G.  P.  Napier,  M.E.I.C 

W.  Sleet  Robertson. 

S.  N.  Preston,  A.M.E.I.C 

R.  H.  Woods. 

The  following  has  been  sent  to  all  engineers  in  the 
Province : — 

Advertising  of  this  Bill  must  be  commenced  by 
December  12th,  and  it  is  estimated  that  about  $2000  will 
be  required  to  get  the  Bill  through  the  House  at  the  next 
session  of  the  B.C.  Legislature. 

A  sum  sufficient  to  cover  the  advertising  and  imme- 
diate expenses  is  required  in  the  next  few  days  by  this 
Committee,  in  order  that  action  may  be  initiated.  The 
action  of  the  Committee  will  depend  on  the  support 
immediately  received.  Five  dollars  per  head  by  400 
engineers  is  required,  and  as  some  will  probably  not  come 
through,  it  is  advisable  to  subscribe  a  larger  sum  if 
possible.  Excess  over  sum  required  will  be  returned  to 
subscriber  pro  rata.  In  order  to  be  effective  your  sub- 
scription should  be  sent  in  immediately  on  receipt  of  this 
notice. 


Proposed  Legislation  for  Engineers 

A  Legislative  Committee  of  Engineers  representing 
The  Engineering  Institute  of  Canada,  the  Mining  Institute 
of  Canada,  the  B.  C  Technical  Association,  and  other 
Societies,  is  now  undertaking  the  work  of  drafting  a  Bill 
to  incorporate  Engineers  on  the  lines  of  the  draft  Bill 
published  by  The  Engineering  Institute  of  Canada  and 
the  Canadian  Mining  Institute. 


At  the  time  of  writing  the  Joint  Committee  has 
drafted  a  Bill  which  will  be  ready  for  circulation  by  the 
middle  of  December.  Lt.-Col.  H.  S.  Tobin,  of  the  firm  of 
Pattullo  &  Tobin,  Barristers  &  Solicitors  has  been  retained 
by  the  Committee  to  act  as  solicitor  and  to  see  the  Bill 
presented  to  the  House.  The  necessary  advertisements 
are  now  appearing  in  the  press  of  the  Province,  and  the 
progress  of  the  Bill  will  be  eagerly  watched  by  all  members 
of  the  profession  in  Canada. 
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Copy    of   advertisement: — 
notice 


Dancing  formed  the  basis  for  a  very  enjoyable  even- 
ing, and  several  songs  rendered  by  members  and  ladies, 
between  dances,  were  much  appreciated. 


ee  is  hereby  i  lication  will  be  made  to  the  Legislative  Usemblj 

of  the  I  ia  at  the  next  session,  on  behalf  of  the  Association 

ers  of  British  Columbia,  for  a   Private  Bill  to  incorporate  the 
till  to  be  known  as  THE  BRITISH  COLUMBIA  ENGIN- 
EERING    •  irposes  of  governing  and  regulating  the 

I,  Mining,  Metallurgical,  Mechanical,  Electrical  and  Chemical  En- 
ring  in  the  Province  of  British  Columbia,  and  the  qualification,  examination  and 
ration  of  intending  practitioners,   the  discipline  of  its  members,  and  for  the 
rin^  of  real  and  personal  property  and  the  disposal  of  the  same,  and  for  the  general 
management  of  the  Association. 

Dated  at  the  Cil  ouver,  B.  C  ,  this  5th  day  of  December,  A.  D.  1919. 

H.  S.   TOBIN, 

of  the  firm  of  Pattullo  &  Tobin, 
tors  for  the  Applicants. 

As  soon  as  received  a  copy  of  the  Bill  will  be  forwarded 
to  Headquarters  and  all  Branches.  The  Finance  Com- 
mittee appointed  by  The  Engineering  Institute  of  Canada 
is  acting  for  the  Joint  Committee  on  legislation. 


Victoria  Branch 

Horace  M.  Bigwood,  A.M.E.I.C,  Secretary 

The  branch  held  the  first  of  a  series  of  informal 
receptions  on  the  24th  of  Nov.  last,  which  was  attended 
by  about  65  members  and  friends. 

The  Chairman,  Capt.  W.  M.  Everall  with  Mrs. 
Everall,  received  the  guests  and  fulfilled  their  duties  in  a 
very  pleasing  manner. 


The  committee  are  so  satisfied  with  the  result  of  their 
efforts  that  they  feel  sure  that  the  succeeding  events  of  a 
similar  nature,  which  are  to  be  held  monthly  on  the  fourth 
Monday,  will  be  equally  successful. 

It  is  hoped  by  such  means  to  bring  the  members  into 
closer  touch  and  to  interest  those  of  the  profession  who  do 
not  belong,  and  be  the  means  of  inducing  them  to  join. 

The  Annual  Meeting  of  the  branch  will  be  held  on 
Dec.  17th,  when  officers  for  the  ensuing  year  will  be 
elected. 


Algonquin   Park 

A  good  place  to  spend  a  winter  vacation  is  Algonquin 
Park  where  winter  sports  usch  as  skating,  toboganning, 
ski-ing  and  snow-shoeing  may  be  enjoyed  to  the  full. 
Situated  about  200  miles  north  of  Toronto,  and  170  miles 
east  of  Ottawa,  Algonquin  Park  is  easily  accessible. 
The  "Highland  Inn,"  the  largest  of  the  Park  hotels  is 
open  throughout  the  year  so  that  visitors  may  be  sure  of 
first  class  hotel  accommodation  at  any  time.  A  copy  of 
the  new  publication,  "Enjoy  winter  in  Ontario  High- 
lands" may  be  obtained  on  request  from  Grand  Trunk 
agents. 


?^nameerinq  Justitute  nf  (Caiutua 

'OTTAWA"  PAST  PRESIDENTS 


Presented  to  the  Peterborough  Branch  E.I.C.  by  Ottawa  Branch. 
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OBITUARIES 


J.  Eustache  Sirois,  A.M.E.I.C. 

The  death  of  Joseph  Eustache  Sirois,  A.M.E.I.C, 
occurred  on  October  10th  1919,  at  Ste.  Anne  de  la  Poca- 
tiere, P.Q. 


Mr.  Sirois  was  born  on  September  19th,  1858,  at 
Ste.  Anne  de  la  Pocatiere,  P.Q.,  and  was  educated  at  the 
St.  Anne's  College,  St.  Anne  de  la  Pocatiere.  He  was 
admitted  to  practice  as  a  Quebec  Land  Surveyor  in  April 
1882,  and  as  a  Dominion  Land  Surveyor  in  December 
1882.  In  1883  and  1884,  he  surveyed  different  lands  in 
the  west  of  Canada  for  the  Government  of  the  Dominion. 
From  1884  till  the  time  of  his  death  he  was  doing  engin- 
eering work  in  different  capacities,  being  with  the  Riviere 
Quelle  Pulp  &  Lumber  Company;  Brown  Corporation; 
Transcontinental  Railway  and  the  Great  Northern 
Railway.  Mr.  Sirois  was  a  member  of  the  Board  of 
Directors,  of  the  Quebec  Land  Surveyors  since  1886, 
and  was  appointed  President  of  this  corporation  in  1912, 
which  charge  he  occupied  until  the  time  of  his  death. 
He  was  an  Associate  Member  of  The  Institute. 


A  younger  brother  Lieut.  A.  S.  Middleton,  who  was  on 
the  Canadian  Northern  Railway  Engineering  Staff,  died  in 
France  of  wounds  received  at  the  battle  of  Loos.  Another 
brother,  Lt.  G.  H.  Middleton,  R.A.M.C,  was  killed  in 
North  Russia. 


Stephen  Pearson  Brown,  M.E.I. C. 


Stephen  Pearson  Brown,  M.E.I.C. 


Flight  Lieut.  J.  R.  Middleton,  Jr.E.I.C. 

The  Institute  has  learned  with  deep  regret  of  the  death 
of  Flight  Lieut.  J.  R.  Middleton,  Jr.E.I.C. 

Flight  Lieut.  Middleton  was  the  eldest  son  of  the  late 
Mr.  G.  H.  Middleton  and  Mrs.  Middleton,  38  Iverleith 
Place,  Edinburgh,  Scotland,  was  born  at  Toronto  in  1888, 
and  educated  in  Natal  and  at  Edinburgh  Academy  and 
University. 

In  1906  he  joined  the  Canadian  Pacific  Railway 
engineering  staff,  and  at  the  outbreak  of  the  war  was 
engaged  on  bridge  work  in  British  Columbia.  He  at  once 
joined  Lord  Strathcona's  Horse  and  served  in  France  with 
that  regiment,  later  being  attached  to  the  7th  Cameron 
Highlanders.  In  1916  he  served  as  a  pilot  with  the  Royal 
Flying  Corps,  and  on  March  24th  when  his  squadron  was 
heavily  attacked,  his  machine  was  forced  down  in  the 
German  lines.  As  a  wounded  prisoner  Lt.  Middleton  was 
sent  to  Mulbum  Rubr  Hospital,  where  he  died  on  June  21, 
1917. 


It  is  with  great  regret  that  The  Institute  has  learned  of 
the  sad  fatality  which  occurred  at  Sebec  Lake,  Me.,  on 
Dec.  7th,  when  S.  P.  Brown,  M.E.I.C,  was  drowned. 
Mr.  Brown  was  dragging  his  son  on  a  sled  when  the  ice 
gave  way  beneath  him,  and  he  was  drowned  before 
assistance  arrived.  Mr.  Brown  was  born  at  Dover,  Me., 
in  1877,  was  educated  at  the  Massachusetts  Institute  of 
Technology,  Boston,  Mass.,  and  graduated  with  the  degree 
of  S.  B.,  in  1900.  From  1900  to  1903,  he  was  a  junior 
partner  of  the  firm  of  Collier  &  Brown,  Consulting 
Engineers,  Atlanta,  Ga.  In  1903-05,  he  was  successively 
consulting  engineer  with  the  Fireproofing  Company, 
New  York,  engineer  on  construction,  New  York,  New 
Haven  &  Hartford  R.R.,  Bridgeport,  Conn.,  and  designer 
in  reinforced  concrete  with  the  Columbian  Fireproofing 
Co.,  New  York.  From  1905  to  1909,  Mr.  Brown  was 
principal  assistant  engineer,  United  Engineering  & 
Contracting  Co.,  New  York.  During  this  period  Mr. 
Brown  was  engaged  in  the  following  important  undertak- 
ings:— depression  of  track  of  New  York  Central  Ry.  on 
Port  Morris  Branch,  New  York;  the  design  of  plant 
structures,  concrete  work  and  general  construction  on 
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Penn.  R.R.  cross-town  tunnels  in  New  York;  with  gen- 
eral superintendence  of  all  work  west  of  Fifth  Avenue  in 
1908. 

Mr.  Brown  came  to  Montreal  in  1912  as  engineer  in 
charge  of  the  construction  of  the  Mount  Royal  Tunnel. 
He  superintended  the  drawing  up  of  the  plans  of  the  tunnel 
and  took  charge  of  this  work  from  start  to  finish,  and  was 
chiefly  responsible  for  its  successful  accomplishment. 
This  "was  a  remarkable  achievement,  since  the  construc- 
tion of  the  tunnel  under  Mount  Royal  established  a  world's 
record  in  the  matter  of  time  and  the  successful  working 
out  of  the  details. 

The  tunnel  proper  was  completed  before  Mr.  Brown  left 
Montreal.  Immediately  after  the  United  States  declared 
war  in  1917,  he  left  for  the  United  States  and  offered  his 
services  to  the  Government  in  any  capacity.  He  was  not 
accepted  for  active  service  overseas,  but  was  retained  in  the 
engineering  department  of  the  war  service  at  home. 
At  the  conclusion  of  hostilities  Mr.  Brown  became  Vice- 
President  and  General  Manager  of  Ford,  Bacon  &  Davis, 
a  large  contracting  firm  of  New  York,  which  post  he  held 
until  his  death.  He  was  an  American  citizen  and  came  to 
Montreal  almost  a  complete  stranger.  He  resided  here 
for  about  five  years  during  which  period  he  made  himself 
almost  a  home  citizen  of  Montreal  and  took  a  prominent 
part  in  much  of  the  war  work  here.  He  brought  his 
family  to  Montreal  with  him  and  they  lived  for  a  time  on 
University  Street,  just  above  Burnside  Place,  and  during 
the  summer  lived  in  Westmount  on  the  Heights.  Mr. 
Brown  was  active  in  supporting  the  Patriotic  Fund,  and 
numerous  other  enterprises  of  a  similar  nature  for  the 
benefit  of  Canadian  soldiers  and  families  in  which  work 
he  was  joined  by  Mrs.  Brown.  He  was  elected  a  member  of 
the  Council  of  The  Engineering  Institute  of  Canada  in 
which  he  took  an  active  part,  addressing  The  Institute 
several  times  on  the  work  of  constructing  the  Mount 
Royal  Tunnel.  He  was  also  a  member  of  the  Rotary 
Club,  and  the  University  Club.  He  was  exceedingly 
popular  in  McGill  circles,  lecturing  several  times  to  the 
students  on  his  work,  and  conducting  parties  of  professors 
and  students  through  the  tunnel  whenever  they  wished. 
Mr.  Brown  kept  in  touch  with  the  Montreal  engineers  after 
his  return  to  the  United  States,  especially  in  matters  con- 
nected with  the  tunnel. 

During  his  stay  in  Montreal  Mr.  Brown  won  the 
respect  and  admiration  of  the  members  of  the  engineering 
profession  not  only  by  his  high  abilities,  but  by  his  excel- 
lent qualities  as  a  citizen,  and  his  death  will  be  deeply 
regretted  by  every  member  of  The  Institute. 

Mr.  Brown  is  survived  by  his  wife,  who  was  Miss 
Edith  Luce,  of  Boston,  and  two  sons,  his  mother  and  two 
sisters,  Mrs.  J.  Arnold  Norcross,  of  New  Haven,  Conn., 
and  Mrs.  Clarence  F.  Doore,  of  Melrose,  Mass. 

The  funeral  was  held  in  the  Congregational  Church, 
on  the  afternoon  of  December  8th,  under  the  direction  of 
Francis  C.  Peaks,  and  there  was  a  large  attendance. 
Beautiful  flowers  had  been  sent  by  the  relatives  and 
friends.  The  burial  was  in  the  family  lot  in  Foxcroft 
cemetery. 
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PERSONALS 
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Frank  Lee,  M.E.I.C.,  has  been  appointed  Engineer, 
Maintenance  of  Way,  Eastern  Lines,  C.P.R.,  Winnipeg, 

Man. 


William  Smail,  B.A.Sc,  M.E.I.C.,  has  been  appointed 
chief  engineer  of  the  Northern  Construction  Co.,  in  Van- 
couver, B.C. 

* 

C.  B.  Kingston,  M.E.I.C,  formerly  of  Pearce, 
Kingston  &  Brown,  London,  England,  has  moved  to 
Johannesburg  where  he  is  with  the  African  &  European 
Investment  Co. 


C.  H.  Attwood,  A.M.E.I.C,  has  been  transferred  from 
Ottawa  to  the  Manitoba  Hydrometric  Survey  of  the 
Dominion  Water  Power  Branch,  Dept.  of  the  Interior, 
Winnipeg. 


Wimund  Huber,  A.M.E.I.C,  has  recently  severed  his 
connection  with  the  Ontario  Department  of  Public  High- 
ways and  is  now  engaged  in  business  as  a  contractor 
in  Toronto. 


S.  J.  Fisher,  M.E.I.C,  has  been  appointed  superin- 
tendent of  the  James  Smart  plant  of  the  Canada  Foundry 
and  Forgings  Company  at  Brockville.  Mr.  Fisher  took 
over  the  responsibilities  of  this  position  on  December  1st. 


Wm.  P.  Parker,  M.E.I.C,  formerly  with  the  Keystone 
State  Construction  Co.,  has  accepted  a  position  with 
Ballinger  &  Perrot,  architects,  engineers  and  constructors, 
Philadelphia,  in  the  capacity  of  production  engineer. 


J.  E.  Milne,  Jr.E.I.C,  has  been  appointed  municipal 
engineer  of  Saanich,  B.C.  Lieut.  Milne  resigned  the 
position  of  municipal  engineer  of  Burnaby  to  accept  the 
position  at  Saanich. 


James  McGregor,  M.E.I.C,  Superintending  Engineer, 
Halifax  Ocean  Terminals,  Canadian  National  Railways, 
has  left  Canada  for  a  visit  to  Scotland  and  expects  to  be 
absent  from  this  country  for  some  time. 


H.  A.  Paquette,  A.M.E.I.C,  of  Levis,  P.Q.,  formerly 
general  manager  of  the  Lauzon  Engineering  Works  has 
resigned  his  position  and  has  organized  the  Levis  File 
Company  at  Levis,  P.Q.,  of  which  he  will  be  the  directing 
head. 
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C.  Brakenridge,  M.E.I.C.,  is  leaving  for  England,  and 
his  temporary  address  will  be,  c/o  D.  Brakenridge,  12 
Solway  View,  Whitehaven,  England.  Mr.  Brakenridge 
has  been  Acting  Secretary  of  the  Vancouver  Branch  and 
did  much  good  work  in  this  connection. 


W.  G.  Milne,  A.M.E.I.C.,  has  been  appointed 
mechanical  superintendent  for  Dominion  Foundries  & 
Steel  Co.,  of  Hamilton,  Ont.,  the  appointment  having  taken 
place  on  September  1st,  1919.  Mr.  Milne  was  formerly 
with  the  Hamilton  Bridge  Works  Co.,  of  Hamilton,  Ont., 
where  he  occupied  the  position  of  Plant  Engineer. 


G.  C.  Williams,  M.E.I.C.,  has  accepted  the  position  of 
contracting  engineer,  with  the  Whitehead  and  Kales  Iron 
Works,  Detroit,  Mich.  Mr.  Williams  was  with  the 
Canadian  Bridge  Company,  Walkerville,  Ont.,  for  fifteen 
years,  starting  with  them  as  a  draftsman  in  1904.  At  the 
time  of  his  resignation  he  was  sales  engineer  in  charge  of 
local  structural  sales. 


Baron  Gustave  de  Coriolis,  A.M.E.I.C.,  has  returned 
to  Canada  after  being  absent  from  this  country  for  twelve 
years  in  France.  His  present  address  is  175  de  l'Epee  Ave., 
Outremont.  Baron  de  Coriolis  was  in  Paris  during 
the  later  stages  of  the  war  and  is  interested  in  the  recon- 
struction problem  now  facing  France,  particularly  the 
development  of  hydro-electric  power. 


Lieut.  B.  A.  Johnston,  Jr.E.I.C,  enlisted  in  Jan. 
1916,  with  the  46th  Battalion,  going  to  England  in  No- 
vember 1916.  He  went  to  France  in  December  1916,  and 
in  May  1917  was  wounded  in  the  left  forearm.  He  spent 
ten  months  in  the  hospital  in  England.  Lieut.  Johnston 
returned  to  Canada  in  1918,  and  spent  fourteen  months  in 
the  Tuxedo  Military  Hospital,  Winnipeg  before  final 
discharge. 

* 

J.  M.  Begg,  A.M.E.I.C.,  enlisted  in  October  1914, 
with  the  Highland  Field  Company,  Royal  Engineers, 
attached  to  the  51st  Highland  Division  and  served  with 
that  division  in  France  from  May  1915,  till  September 
1916.  From  September  1916,  till  the  Armistice  was  signed 
he  was  Staff  Sergeant,  foreman  of  works  on  construction 
of  ammunition  depots  and  aeroplanes  in  France.  He 
returned  to  Canada  in  1919  and  is  now  residing  at  256 
MacKay  St.,  Montreal. 

* 

J.  J.  McArthur,  M.E.I.C,  H.B.M.  Boundary  Com- 
missioner and  the  Commission  Engineers,  Messrs.  Craig 
and  Fawcett,  have  been  in  conference  during  the  past 
month  at  Ottawa  with  E.  C.  Barnard,  U.  S.  Boundary 
Commissioner  and  R.  N.  Ashmun,  of  the  Washington 
staff,  and  have  dealt  with  a  number  of  questions  relating 
to  the  International  Boundary. 

The  two  Washington  engineers  were  guests  at  the 
Ottawa  Branch  luncheon  held  in  honour  of  Major-General 
Sir  Edward  Morrison. 


Albert  S.  Miller,  B.A.Sc,  S.E.I.C,  enlisted  in  Toronto 
in  June  1917,  with  the  Canadian  Forestry  &  Railway 
Construction  Depot.  He  went  overseas  immediately, 
was  with  the  Canadian  Railway  Troops  Depot  in  England, 
and  was  sent  with  reinforcements  to  the  1st  Battalion, 
Canadian  Railway  Troops  engaged  in  the  construction  of 
standard-gauge  railways  and  bridges  in  Belgium  and 
France.  He  returned  to  Canada  in  April  1919,  and  is 
now  in  charge  of  the  Engineering  Depot.,  of  the  Factories 
in  Eastern  Division,  Dominion  Canners,  Ltd.,  Brighton, 

Ont. 

* 

Lieut.  Thos.  C.  Main,  A.M.E.I.C,  enlisted  in  Win- 
nipeg as  a  sapper  in  December,  1914.  He  went  overseas 
with  the  44th  Battalion,  serving  in  all  ranks  up  to  Sergeant. 
In  April  1916  he  was  transferred  back  to  the  Canadian 
Engineers  and  was  wounded  in  June  1916  at  Sanctuary 
Woods.  In  October  1916  he  was  sent  to  Salonika  where 
he  served  with  the  139th  Army  Troop  Company,  he  was 
then  sent  to  Italy  with  the  4th  Heavy  Bridging  Train. 
Lieut.  Main  was  awarded  the  Italian  Croix  de  Guerre  in 
connection  with  pontoon  work  on  the  River  Piave  in 
October  1918.     He  returned  to  Canada  on  June  15th, 

1919. 

* 

Capt.  E.  R.  B.  Pike,  A.M.E.I.C,  enlisted  as  Lieut., 
O.C.  Machine  Gun  Section,  5th  Australian  Light  Horse  in 
August  1914,  served  in  Gallipoli,  was  promoted  to  Captain, 
and  returned  to  Australia  owing  to  illness  in  August  1916. 
He  was  discharged  as  unfit  for  service,  and  was  employed 
on  camp  work  until  December  1916,  when  he  was  appointed 
to  A.I.F.  transport  service,  and  sent  to  England.  Capt. 
Pike  returned  to  Australia  in  July  1917,  when  his  appoint- 
ment in  the  A.I.F.  terminated,  and  he  was  then  employed 
on  recruiting  work.  In  October  1917  he  was  appointed 
Secretary,  State  Recruiting  Committee  in  Queensland, 
which  position  he  occupied  until  the  close  of  hostilities. 


Herbert  P.  Heywood,  Jr.E.I.C,  enlisted  on  July  4th, 
1916,  and  left  for  England  in  December  1916.  He  was 
quarantined  for  some  time  at  Bramshott  and  Purfleet 
Camps,  leaving  for  France  in  March  1917  with  the  3rd 
Canadian  Railway  Troops  on  railway  construction,  light 
railways,  battery  positions,  etc.,  and  later  on  the  con- 
struction of  fifteen  miles  of  light  railway  from  St.  Aubain 
to  Lestrem.  Towards  the  close  of  the  war  the  3rd  C.R.T. 
were  sent  to  the  Lens  front  to  build  a  railway  over 
No-Man's  Land  and  later  to  Donai  on  standard  gauge 
line  to  Valenciennes.  Mr.  Heywood  was  demobilized 
in  Canada  in  October  1919,  and  is  at  present  representing 
the  Lock  Joint  Pipe  Co.,  in  Eastern  Canada,  with  head- 
quarters at  259  Davenport  Road,  Toronto,  Ont. 

* 

Lt.-Col.  R.  B.  Harkness,  D.S.O.,  Croix  de  Guerre, 
M.E.I. C,  enlisted  with  the  Canadian  Engineers  in  January 
1915,  going  overseas  the  same  month  with  that  unit.  He 
accepted  a  commission  with  the  19th  Battalion  Welsh 
Regiment,  38th  Imperial  Division,  going  to  France  in 
November  1915,  with  this  Division,  and  serving  with 
them  until  the  signing  of  the  Armistice.  He  was  wounded 
in  March  1918,  was  awarded  the  D.S.O.,  (which  was  pre- 
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sented  to  him  by  H.R.H.  the  Prince  of  Wales  on  the 
occasion  of  his  recent  visit  to  Montreal),  the  Croix  de 
Guerre,  and  was  three  times  mentioned  in  despatches. 
He  returned  to  Canada  and  was  demobilized  in  March 
1919.  Lt.-Col.  Harkness  is  now  District  Vocational 
Officer    in    the    Soldiers'    Civil    Re-Establishment,    St. 

Catharines,  Ont. 

* 

Captain  L.  W.  Gill,  M.E.I.C,  formerly,  Professor  of 
Electrical  Engineering  at  the  Kingston  School  of  Mining, 
has  been  appointed  Director  of  Technical  Education  for 
Canada,  and  has  come  to  Ottawa  to  take  up  his  new  posi- 
tion. 

Captain  Gill  will  have  charge  of  the  administration 
of  technical  education  throughout  the  Dominion,  as 
provided  for  in  the  Technical  Education  Act  passed  at  the 
last  regular  session  of  Parliament. 

An  expenditure  of  $700,000.00  in  the  various  provinces 
is  proposed,  and  it  is  expected  that  Captain  Gill  will  at 
once  confer  with  representatives  of  the  various  provinces 
in  regard  to  the  detail  of  the  organization  work. 

Captain  Gill  is  well  known  to  members  of  The 
Institute  in  connection  with  his  brilliant  services  overseas 
as  officer  of  the  46th  Field  Battery,  C.E.F. 


W.  S.  Harvey,  A.M.E.I.C.,  has  resigned  his  position 
with  the  Toronto  Harbor  Commission  to  take  up  work  in 
association  with  Mr.  Alexander  Potter,  M.E.I.C,  Con- 
sulting Engineer;  New  York;  he  expects  to  be  for  some 
time  at  Warren,  Ohio,  on  investigation  of  sources  of  water 
supply  in  preparation  of  design  and  plans.  Mr.  Harvey 
received  hi°  early  engineering  training  in  Wales,  was  later 
associated  with  the  British  Insulated  &  Helsby  Cables, 
Ltd.,  in  charge  of  track  work  and  street  paving  for  the 
Chesterfield  Electric  Tramways,  and  was  also  in  charge  of 
contract  work  at  Weston-super-Mare  and  Hull.  Mr. 
Harvey  came  to  Canada  in  1910,  and  with  the  exception 
of  six  months  at  Lethbridge,  has  been  associated  with  the 
city  of  Toronto  in  design  of  drainage  systems,  etc.  Mr. 
Harvey  has  been  a  very  energetic  Secretary-Treasurer  of 
the  Toronto  Branch  and  his  loss  will  be  felt  by  alhthe 
members  of  the  Branch. 


Hugh  A.  Lumsden,  A.M.E.I.C.,  Assistant  District 
Vocational  Officer  at  Orillia,  Ont.,  enlisted  in  April  1915, 
with  the  35th  Battalion,  as  Lieutenant,  was  transferred  to 
the  19th,  went  overseas  in  May  1915,  and  in  England  he 
was  transferred  to  the  Overseas  Railway  Construction 
Corps,  went  to  France  in  March  1916,  joining  the 
C.O.R.C.C.  on  railway  construction  work.  The  Corps 
consisted  almost  entirely  of  Canadian  railway  men,  and 
out  of  a  total  strength  of  five  hundred  and  ten  men  over 
one  hundred  commissions  were  eventually  obtained. 
In  October  1916,  Colonel  C.  W.  P.  Ramsey,  M.E.I.C, 
was  appointed  Railway  Construction  Engineer  for  the 
Fifth  Army,  and  Lieut.  Lumsden  was  appointed  Adjutant 
urder  him.  He  was  given  command  of  "C"  Company, 
in  the  Canadian  Railway  Troops,  under  Lieut.-Col.  (now 
Brig.-General)  Hervey,  M.E.I.C,  and  was  promoted  to 
the  rank  of  Major.  A  bad  attack  of  influenza  put  a 
sudden  end  to  active  work  and  Major  Lumsden  was  in 


hospital  for  four  months.  Since  returning  to  Canada  in 
April  1919,  Major  Lumsden  has  been  with  the  Dept.  of 
Soldiers'  Civil  Re-establishment,  and  expects  to  return  to 
engineering  work  early  next  year.  In  July  1919,  Major 
Lumsden  was  elected  an  Associate  Member  of  the  Institute 
of  Civil  Engineers  in  Great  Britain. 


Paul  Emile  Mercier,  consulting  engineer  to  the 
Administrative  Commission  of  the  city  of  Montreal,  who 
was  recently  appointed  as  a  professor  on  the  staff  of 
L'Ecole  Polytechnique,  Montreal,  and  who  will  hereafter 
devote  a  considerable  portion  of  his  time  to  educational 
work,  was  born  March  15,  1877,  at  St.  Hyacinthe,  P.Q. 
He  was  educated  at  St.  Mary's  College,  Montreal,  and 
received  his  technical  training  at  L'Ecole  Polytechnique. 
He  became  chainman  of  the  Montreal  on  the  Montreal 
Park  &  Island  Railway  in  1895.  Entering  the  service  of 
the  C.P.R.,  in  1896,  as  a  rodman  on  the  Quebec  Division, 
he  became  a  leveller  in  1897.  In  1898,  he  joined  the  staff 
of  the  Public  Works  Dept.  of  Canada  as  an  assistant 
engineer  and  from  1899  to  1904  was  a  district  engineer  in 
that  department.  In  1905  his  services  were  requested  by 
the  National  Transcontinental  Railway  and  for  the  fol- 
lowing two  years  he  was  engineer  in  charge  of  that  project. 
In  1908,  Mr.  Mercier  engaged  in  private  practice  in  Mont- 
real, under  the  firm  name  of  Baulne  &  Mercier,  which 
connection  was  retained  until  1914,  when  he  was  appointed 
deputy  chief  engineer  of  the  city  of  Montreal.  When 
George  Janin,  chief  engineer  of  the  city,  was  given  leave 
of  absence  to  go  overseas  in  December  1914,  Mr.  Mercier 
became  acting  chief  engineer,  and  upon  Mr.  Janin's 
death,  in  1915,  Mr.  Mercier  was  appointed  chief  engineer. 
In  May  1918,  he  became  the  City's  Director  of  Public 
Works,  from  which  position  he  retired  in  November 
1918,  to  act  as  consulting  engineer  to  the  newly-appointed 
Administrative  Commission.  Mr.  Mercier  is  a  member 
of  The  Engineering  Institute  of  Canada,  the  American 
Society  of  Civil  Engineers  and  the  Society  of  Civil  Engin- 
eers in  France. 

* 

Colonel  Francis  F.  Longley,  D.S.M.,  O.B.E.,  gra- 
duated In  1902  from  the  United  States  Military  Academy 
at  West  Point,  and  was  commissioned  in  the  Corps  of 
Engineers,  United  States  Army.  He  resigned  his  com- 
mission soon  thereafter  to  engage  in  the  practice  of  Civil 
and  Sanitary  Engineering  and  took  a  special  course  in  the 
Massachusetts  Institute  of  Technology  in  Sanitary 
Engineering  Lines,  his  work  being  largely  in  the  United 
States,  but  he  has  also  done  work  in  Canada  and  New 
Foundland.  During  the  past  seven  years  he  has  been  a 
member  of  the  firm  of  Hazen,  Whipple  and  Fuller, 
Consulting  Engineers  of  New  York  City,  whose  acquain- 
tance with  and  experience  in  various  phases  of  Sanitary 
Engineering  work  is  world-wide. 

In  August  1917,  Colonel  Longley  was  commissioned 
as  Major  of  Engineers,  United  States  Army  and  sent  to 
France  to  organize  a  service  of  water  supply  for  the 
American  Expeditionary  forces.  In  November  1917  he 
was  promoted  to  Lieutenant-Colonel  and  assigned  to  the 
26th  Engineers,  the  army  water  supply  regiment.  In 
October  1918  he  was  promoted  to  Colonel,  26th  Engineers. 
During  the  first  few  months  of  American  activities  abroad, 
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the  water  supply  work  was  confirmed  mainly  to  the  line  of 
communications.  He  also  spent  much  time  during  the 
fall  of  1917  with  the  British  and  French  armies,  studying 
their  methods  of  handling  water  supply  and  other  closely 
related  problems.  In  the  spring  of  1918  he  was  engaged  in 
the  organization  of  the  water  supply  service  of  the  army, 
and  for  this  work  he  was  awarded  the  Distinguished  Service 
Medal  for  his  participation  in  this  work.  After  the 
Armistice  Colonel  Longley  was  sent  to  England  in  charge 
of  the  army  educational  program  in  the  United  Kingdom, 
urder  which  some  two  thousand  officers  and  soldiers  of  the 
American  Army  attended  British  Universities  for  a  period 
of  about  four  months  in  the  spring  of  1919.  On  November 
22nd,  1919,  on  board  H.M.S.  "Renown,"  Colonel  Longley 
was  invested  by  H.R.R.  The  Prince  of  Wales  as  Honorary 
Commander  of  the  Order  of  the  British  Empire.  He  is  a 
member  of  the  American  Society  of  Civil  Engineers,  The 
Engineering  Institute  of  Canada,  The  American  Public 
Health  Association,  The  American  Water  Works  Associa- 
tion, and  the  New  England  Water  Works  Association. 


Norman  M.  Campbell,  A.M.E.I.C.,  has  resigned  his 
position  as  General  Sales  Manager  of  Canadian  Ingersoll 
Rand  Co.  Limited,  and  as  a  director  of  that  company, 
having  been  appointed  Managing  Director  of  General 
Combusion  Co.  of  Canada,  Limited,  with  headquarters 
in  New  Birks  Building,  Montreal.  He  will  assume  his 
new  duties  on  the  first  day  of  January  1920. 


Canadian  Newspaper  Service  Photo 


Norman  M.  Campbell,  B.Sc,  A.M.E.I.C. 

Mr.  Campbell  was  born  in  Montreal  in  1878,  the 
son  of  Rev.  Dr.  Robert  Campbell  of  that  City.  He  was 
educated  at  Montreal  High  School,  Abingdon  School  and 
McGill  University,  from  which  he  graduated  in  1899 
with  the  degree  of  Bachelor  of  Science. 

On  graduation  he  was  appointed  assistant  engineer 
in  the  Waterworks  Department  of  the  Dominion  Iron  and 
Steel  Co.  at  Sydney,  during  the  construction  of  that 
company's  plant. 


He  joined  the  staff  of  the  Canadian  Ingersoll  Rand 
Co.  Ltd.,  in  1900,  as  manager  of  their  Toronto  branch  and 
moved  to  Montreal  to  take  a  similar  position  there 
three  years  later. 

In  1910,  he  was  appointed  general  sales  manager  of 
the  company,  and  during  his  tenure  of  that  position  he  has 
had  the  satisfaction  of  seeing  the  company  grow  from  a 
very  modest  concern  to  its  present  status  as  one  of  the 
largest  manufacturing  plants  in  the  iron  and  steel  industry 
of  Canada. 

The  General  Combustion  Company  was  recently 
formed  to  exploit  in  Canada  and  Great  Britain,  industrial 
furnaces  for  annealing,  forging,  heat  treating,  etc.,  under 
the  Sklovsky  patents,  with  the  trade  name  of  "Oilgas" 
furnaces. 

In  connection  with  the  retirement  of  Mr.  Campbell 
from  the  Canadian  Ingersoll  Rand  Co.,  a  dinner  was  given 
in  his  honor  in  the  Blue  Room  of  the  Windsor  Hotel, 
Montreal,  on  Thursday,  December  1 1th,  at  which  a  large 
number  of  the  engineering  and  sales  staff  of  the  company 
was  present.  The  following  speech  was  read  by  E.  W. 
Gilman,  General  Manager  of  the  Company:— 

Norman  Campbell,  B.Sc:  This  gathering  and 
these  few  expressions,  and  this  little  remembrance  that  we 
give  you  from  our  hearts,  evidence,  in  a  simple  way,  the 
great  good-will  which  your  friends  and  co-workers  in  the 
Canadian  Ingersoll- Rand  Co.,  Limited,  entertain  for  you. 
In  retiring  from  this  Company  which  you  have  served  so 
faithfully  for  so  many  years,  the  sentiment  is  general 
that  we  are  losing  a  capable,  conscientious  and  faithful 
officer  of  the  Company. 

The'  desire  to  show  recognition  of  the  signal  services 
you  have  performed  in  the  upbuilding  of  the  Company 
does  not  constitute  the  only  motive  for  admiration  and 
respect.  Consistency  of  character,  and  a  uniform  regard 
for  the  welfare  of  your  fellow  workers,  coupled  ever  with 
evidence  of  fairness,  courtesy  and  high  minded  principles, 
have  commanded  a  confidence  and  esteem  which  promoted 
the  pleasantest  relations  and  insures  for  you  always  the 
kindliest  recollections. 

In  the  success  of  all  engagements  and  the  achieve- 
ment of  every  ambition,  you  have  the  earnest  and  cordial 
following  of  a  host  of  well-wishers,  who  appreciate  you  as 
an  executive,  admire  you  as  a  citizen  and  honor  you  as  a 
man. 


EMPLOYMENT  BUREAU 

Situations  Vacant 

Electrical  Draftsmen 

Two  electrical  draftsmen  experienced  in  transmission 
line  and  switchboard  detail  desired.     Apply  Box  No.  71. 

Junior  Draughtsman 

Junior  draughtsman  for  designing  small  structures 
such  as  dams,  etc.,  mapping  and  general  draughting  work 
a  graduate  in  applied  science  desired.    Salary  $100.  to 
$110.  per  month.    Apply  Box  No.  70. 
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Railway  Draftsmen 

Two  good  railway  draftsmen  wanted  for  an  Ontario 
Public  Utility.    Box  69. 


Two  Steamship  Inspectors  for  Vancouver  and 

Quebec,  Department  of  Marine. 

Salaries  $2,700  per  Annum. 

Two  Steamship  Inspectors,  one  for  the  port  of 
Vancouver  and  the  other  for  the  port  of  Quebec, 
to  act  in  the  dual  capacity  of  inspector  of  boilers  and 
machinery  and  of  hulls  and  equipment,  at  an  initial  salary 
of  $2,700  per  annum,  which  will  be  increased  on  recom- 
mendation for  efficient  service  at  the  rate  of  $180  per  an- 
num until  a  maximum  of  $3,240  has  been  reached. 

Candidates  must  have  education  equivalent  to 
graduation  in  engineering  from  a  technical  school  of 
recognized  standing;  at  least  twelve  years  of  experience 
in  the  design,  construction,  maintenance  or  operation  of 
ships,  marine  engines  and  boilers;  thorough  knowledge  of 
the  theory  and  the  practice  of  marine  engineering  and 
ship  construction;  ability  to  make  clear  and  concise  reports 
on  inspections  and  to  make  working  drawings,  specifica- 
tions, and  estimates  for  proposed  work;  tact  and  good 
judgment. 

The  successful  candidate  will  be  required  to  perform 
the  following  duties :  To  inspect  the  boilers  and  machinery 
and  hulls  and  equipment  of  steamships  during  construc- 
tion, and,  as  required  by  law,  to  determine  whether  they 
are  sufficient  for  the  service  intended  and  in  good  con- 
dition; to  examine  plans  of  ships  and  their  equipment, 
marine  machinery  and  boilers  submitted  for  the  purpose 
of  determining  by  calculations  of  the  strength  of  the 
various  parts  whether  they  can  receive  approval;  to  advise 
builders,  owners,  and  others  concerned  in  the  matter  of 
construction  of  ships  and  their  machinery  and  the  repairs 
required  to  keep  the  same  in  efficient  condition;  when 
satisfied  as  regards  the  sufficiency  of  ships,  their  boilers 
and  machinery,  and  that  the  law  as  regards  certificated 
officers,  etc.,  has  been  complied  with,  to  issue  a  statutory 
certificate  of  inspection,  to  examine  candidates  for  marine 
engineer  certificates;  to  act  as  a  member  of  a  Board  of 
Steamship  Inspection  occasionally  as  required;  to  investi- 
gate and  report  on  accidents  and  breakdowns  happening  to 
ships,  their  boilers  and  machinery;  to  supervise  and  report 
on  repairs  to  Government  ships,  their  boilers  and  machin- 
ery, and  to  perform  other  related  work  as  required. 
Candidates  should  be  not  more  than  40  years  of  age. 

An  examination  will  be  held  in  connection  with  the 
filling  of  the  position,  and  candidates  will  be  notified 
later  of  the  date  and  place  of  examination.  Preference  will 
be  given  to  residents  in  the  provinces  of  British  Columbia  and 
Quebec  respectively. 


The  position  of  Steamship  Inspector  at  Vancouver 
was  advertised  September  4  and  is  now  readvertised. 


Situations  Wanted 

Plant  Engineer 

Plant  Engineer. — Engineer  at  present  in  charge  of 
design  and  construction,  of  tools,  fixtures,  dies,  etc.,  and 
all  mechanical  equipment  of  manufacturing  plant,  em- 
ployed at  present  in  New  England  wishes  to  return  to 
Canada  is  fully  qualified  for  the  position  of  factory  execu- 
tive or  plant  engineer.    Apply  Box  12-P. 


Oregon  Provides  for  the  Registration  of 
all  Professional  Engineers 

Act  Recently  Passed  Affects  Municipal  and  County 

Engineers  as  Well  as  Those  in  Consulting 

Practice 

The  Oregon  State  Legislature  has  provided  in  Chapter 
381  of  the  General  Laws  of  1919  for  the  registration  of  all 
professional  engineers,  including  civil,  mechanical,  elec- 
trical, chemical  and  mining.  After  January  1,  1920,  no 
engineer  can  practice  his  profession  in  Oregon  without 
being  registered  by  the  State  Board  of  Examiners.  This 
means  that  after  the  date  given  no  county  or  municipal 
engineer  can  perform  the  duties  of  his  office  without  being 
registered,  as  every  map  or  official  plan  must  be  prepared 
or  approved  by  a  duly  registered  professional  engineer. 

Up  to  January  1,  1920,  any  engineer  who  files  an 
application  or  registration  and  can  show  under  oath  that  he 
had  had  at  least  six  years'  experience  in  professional 
engineering  can  be  registered  without  examination.  After 
that  date,  however,  an  engineer  can  be  registered  and 
receive  a  certificate  only  after  passing  an  examination 
prepared  by  the  Board. 

The  effect  of  this  act  will  be  to  raise  the  standard  of 
the  engineering  profession  by  safeguarding  the  public  from 
the  practice  of  incompetent  and  untrustworthy  engineers. 
It  will  undoubtedly  raise  the  standard  of  municipal  and 
county  engineers,  particularly  in  the  smaller  places,  and 
its  results  will  probably  be  similar  to  those  of  the  act 
recently  passed  by  the  state  of  California  regarding  the 
competence  of  county  engineers;  it  will  limit  the  practice 
of  the  profession  of  engineering  to  men  duly  qualified  by 
experience  and  training  or  both.  More  than  400  engineers 
have  already  applied  for  registration,  so  that  it  is  antici- 
pated that  all  who  are  able  to  qualify  will  have  registered 
before  January  1,  1920. 
"American  City,"  November,  1919. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


20th  December,  1919. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  persona) 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
January,  1920. 

Fraser  S.  Keith,  Secretary. 

♦The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has'held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


ALDRICH— BRUCE,  of  Toronto.  Born  at  London,  Eng.,  May  20th,  1877. 
Educ,  public  schools,  Ottawa;  prep,  school,  Bournemouth,  Eng.;  Western  High  School, 
Washington,  D.C.  1900-12,  engr.  dept.,  Washington,  D.C.;  1900-01,  rodman;  1901-12, 
office  of  inspector  of  Asphalts  and  Cements,  as  cement  tester,  laboratory  asst.  and 
asphalt  inspector;  Mar.  1912-Aug.  1919,  chief  asphalt  inspector,  Paving  Coram  n., 
Baltimore,  Md.,  supervised  testing  of  all  materials  used  in  constrn.  of  asphalt  Pave- 
ments, also  organized  and  supervised  the  Municipal  Laboratory,  Baltimore;  Aug.  1J19, 
to  date,  dist.  engr.,  Can.  office,  Asphalt  Ass'n,  New  York. 

References:  J.  R.  W.  Ambrose,  P.  Gillespie,  D.  W.  Harvey,  F.  S.  Keith,  R.  J. 
McClelland,  A.  Pepin. 


**  ^IS,;S0N^~F\LTER  M?RYL-  <*  Ottawa,  Ont.  Born  at  Ottawa,  July 
otn,lsU5.  fcduc,  in  final  year,  civil  eng.,  Queen's  Univ.  Summers:  1911-12  in  citv 
engr  s  office,  Ottawa;  1914,  Militia  Dept.  (constrn.  Connaught  Rifle  Range)  also  on 
topog.  survey;  1915-May  1919,  military  service;  at  present,  attending  Queen's  Univ. 
References:  D.  Barry,  J.  B.  Harvey,  W.  L.  Malcolm,  A.  Macphail,  W.  P.  Wilgar. 

™  B-\RNES-CHARLES  THOMAS,  of  Winnipeg,  Man.  Born  at  Leyburn  En. 
May  8th,  189a  Educ,  Stanley  High  School  (London,  Eng.);  diploma  for  reinforced 
concrete,  I.C.S.  1912-13,  steel  detailer,  Manitoba  Bridge  &  Iron  Works  Wng 
191.1-J4,  reinforced  concrete  designer  and  detailer,  Can.  Standard  Concrete  Steel  Co" 
also  engr  in  charge,  of  constrn.  of  bldgs.;  1915-18,  with  Imperial  Ministry  of  Munitions'-' 
Jan.  1919,  to  date,  with  W.  M.  Scott,  engr.  in  charge  of  appraisal  of  Wp»  Elec  Rv' 
Uo  s  properties,  chiefly  as  quantity  surveyor.  '      '  ' 

w     References:  F.  E.  Emery,  A.  D.  Ferguson,  J.  A.  MacGillivray,  F    P    Moffatt, 
W.  M.  Scott.  «MMI»W1 

Mar.  25th,  1887.  Eduo:'  £•£•  c°"rse-  Royal  Tech.  Coll.,  Glasgow.  1902-07,  appren- 
ticeship with  Jas  Brand,  C.E.,  Glasgow;  1907-08,  asst.  engr.,  engaged  in  surveying 
constrn  of  roads,  drainage,  etc.;  1908-09,  inspector,  C.N.Q.Ry.;  1904  draftsman  h«,H 
office,  C.N.R.,  Toronto;  1910-16,  asst.  to  chief  engr.,  CN.P„:  19 it  IS I  with CEF 
as  section  commander  in  Can.  Field  Artillery;  at  present,  asst.  to  dist  ener  C  Vr" 
Okanagan  branch,  B.C.  '  y-,-"-a-> 

References:  W.  K.  Gwyer,  H.  L.  Johnston,  W.  G.  Swan,  S.  H.  Sykes,  T.  H.  White. 

, e7QB°TLIXG-JE>^  ORTE^  of  J^10".  E"g-  B»™  at  Malmo.  Sweden,  Aug.  25th 
1873.  Educ.,  eng  diploma,  Stockholm  Tech.  Univ.;  special  studies  of  water  nower 
Univ.  of  Zurich.  5  yrs.  shop  and  drawing  office  training  in  Sweden  and  Switzerland- 
investigated,  designed  and  built  a  number  of  water  power  plants  and  wood  duId  milk  in 
various  parts  of  the  world;  1907,  special  investigations  for  Japanese  Govt  of  water 
powers  in  Central  Alps  of  Japan,  and  1912,  for  the  Egyptian  Govt,  under  Lord 
Kitchener,  of  water  power  development  in  the  Nile,  etc.;  at  present,  managing  director 
o.  Bovnig  &  Co.  Ltd.,  London;  Electro-metals  Ltd.,  London;  director,  Bovine  Hv 
drauhc  &  Engineering  Co.  Ltd.,  Lindsay,  Ont.;  The  British  Carbonizine  Co  ltd 
Gloucester,  Eng.;  The  Lodge  Fume  Co.  Ltd.,  Birmingham,  Eng.,  etc.  ' 

References:  W.  Kennedy,  J.  G.  G.  Kerry,  R.  W.  Leonard,  J.  B  McRae  R  P 
Rogers.  '        r  • 

BO  YES— JOSEPH  CRICHTON,  of  Vernon,  B.C.  Born  at  Edinburgh  Scotland 
Apr.  11th,  1883.  Educ,  Dairy  public  school;  1896-1900,  Heriot  Watt  Coll  Edinburgh 
1900-0o,  apprentice,  Scott  Wallace  &  Co.  Ltd.,  steam  and  hydraulic  enirrs  •  ions  in 
constrn.  draftsman,  B.C.  Elec.  Ry.  Co.;  1910-16,  with  C.N.P.Ry.:— l  yr  as  location 
draftsman,  2  yrs.,  constrn.  draftsman  and  3  yrs.  estimating  engr.;  3  vrs  ovprwas.  ,t 
present,  asst.  engr.  to  B.C.L.S.  with  C.N.R.,  Vernon,  B.C.  overseas,  at 

References:  D.  A.  Graham,  H.  L.  Johnston,  W.  G.  Swan,  T.  H.  White. 

CLENDENING— CLAIR  ADDISON,  of  Winnipeg,  Man.  Born  at  Walkerton 
Ont.,  Mar.  8th,  1885  Educ,  S.P.S.,  Toronto  1907.  1902-04,  machinists  helper  and 
electrician,  Fensom  Elevator  Co.,  Toronto;  vacations  190.5-07,  D.L.S.  work  Man  and 
Sask.;  1908-11,  draftsman  and  gen.  eng.,  Smith,  Kerry  &  Chace,  on  Winnipeg  Hvdro- 
Elec.  Development;  1911-12,  sales  engr.,  light  and  power  dept.,  Winnipeg-°19f2-15 
distribution  supt.,  light  and  power  dept.,  Winnipeg,  in  charge  of  all  overhead  and 
underground  lines  and  cables;  1915-19,  overseas;  at  present,  distribution  supt  liaht 
and  power  dept.,  Winnipeg,  as  above.  "' 

References:  W.  P.  Brereton,  E. 
Glassco,  J.  H.  Leamy,  W.  M.  Scott. 


V.  Caton,  W.  G.  Chace,  F.  H.  Farmer,  J. G. 


COLLINS— WILLIAM  HENRY  of  Kingston,  Ont.  Born  at  Toronto  Aug  15th 
1887.  Educ,  in  4th  yr.  civil  eng.,  Queen's  Univ.  1913-14,  drawing  plans  and  details 
of  sewers,  estimates,  etc.,  Toronto;  3  yrs.  overseas  as  chief  engr.  on  a  H.M.S  submarine 
chaser,  returned  1919;  1919  (6  mos.),  Toronto  Harbor  Comm.,  in  charge  of  all  condition 
plans,  including  instrument  work,  estimates,  etc.;  at  present,  in  final  year  Queen's 
Univ.  ' 

References:  E.  R.  Gray,  W.  S.  Harvey,  A.  Macphail,  W.  L.  Malcolm,  N.  D  Wil- 
son, W.  R.  Worthington. 

COLE— LIONEL  HEBER,  of  Ottawa,  Ont.  Born  at  Montreal  Oct  27th 
1883.  Educ,  B.Sc,  McGill  Univ.,  1906.  Apr.-Aug.  1904,  asst.  surveyor,  Centre 
Star  Mine,  Rossland,  B.C.;  Apr. -June  1905,  levelman  for  contractors,  C.N.R.  branch 
line,  Montreal-Joliette,  P.Q.;  July-Aug.  1905,  inst'man  and  draftsman  for  contractors 
A.Q.  &  W.Ry.  on  constrn.;  Apr.-July  1906,  surveyor  (mine,  surface  and  magnetic)' 
Mond  Nickel  Co.;  1906-10,  on  staff  of  Consolidated  Mining  &  Smelting  Co.,  at  their 
various  mines;  Aug.  1910,  mining  engr.,  Mond  Nickel  Co.,  examining  and  reporting  on 
properties,  surveying,  design,  etc;  1910,  to  date,  mining  engr.,  non-metalliferous  div. 
.Mines  Branch. 

References:  J.  Blizard,  J.  B.  Challies,  A.  R.  Chambers,  C.  V.  Corless  G  G  finlo 
F.  S.  Keith,  E.  S.  Malloch,  J.  F.Robertson.  '  ' 

COOPER— HERBERT  JOHNSTONE,  of  Winnipeg,  Man.  Born  at  London 
Eng.,  Mar.  20th,  1883.  Educ,  B.  Eng.,  Thomason  Civil  Eng.  College,  India:  M.L.S. 
1906.transitmanon  constrn  of  Regina-Arcola  branch,  C.P.R.;  1907,  in  full  charge,  grade 
revision,  Fort  William  to  Winnipeg,  C.P.R.;  1908-10,  location,  spiral  tunnels,  etc.. 
CPU.;  1910-16,  private  practice  as  civil  engr.  and  land  surveyor.  St.  Boniface;  1916\ 
joined  184th  Batt.,  later  transferred  to  Can.  Corps  Survey  Section  for  duty  in  range 
finding,  battery  location,  etc.:  at  present,  engr.  in  charge  of  new  transmission  line  from 
Pointe  de  Bois,  J.  MacDonald,  contractor,  Winnipeg. 

References:  M.  P.  Belair,  J.  C.  Holdcn,  W.  A.  James,  W.  D.  Pender  J.  G 
Sullivan,  F.  A.  Wilkin.  '  * 
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CROMBIE— REGINALD  HOWARD,  of  Montreal.  Born  at  Montreal,  May 
13th,  1885.  Educ,  Ridly  Coll.;  1902-03.  McGill  Univ.  1903-06,  aast.  engr  P.  Hume 
C  E  const™.,  St.  Raymond  Pulp  &  Paper  Mill;  1906-07,  charge  machine  shop, 
Automobile  Import  Co.:  Montreal;  1907-08,  charge  dredging  operations,  Nicolet,  P.Q., 
M  Connelly,  contractor;  1908-09.  asst.  engr.,  P.  Hume,  salving  and  rebuilding  dredge 
at  Harbor  Comm'rs  Pier.  Montreal;  July-Dec  1909.  charge  dredging  operations, 
Louisville,  P.Q.,  also  excavating  for  Govt.  Wharf  constrn.  at  Sorel;  1910-10,  building 
under  own  name,  constrn.  18  residences,  also  eng.  work  constrn  new  water  supply, 
Ouebec  city,  etc.;  1915-10,  mech'l  supt.,  Quebec  Ammunition  Co.,  Montreal;  Jan.-JNov. 
1917,  shop  engr..  fuse  dept.,  Williams  Mfg.  Co.;  May-Nov.  1917,  asst  g  mgr  Norcross 
Bros,  Montreal,  during  constrn.  of  C.N.R.  station  and  American  Can  Co.  bldgs.; 
1918-Mar.  1919,  member  of  firm  Hein,  Crombie  &  Co.;  Mar.  1919,  to  date,  member  oi 
firm  Crombie  &  Co.,  engrs.,  Montreal. 

References:  M.  D.  Barclay,  O.  J.  Hein,  G.  M.  Hudson,  F.  S.  Keith.  F.  P. 
Shearwood. 

DAVISON— H\ROLD  DORAN,  of  Welland,  Ont.  Born  at  Bridgewater,  N.S., 
\\ig  15th  1890.  Educ,  B.A.Sc,  Toronto  Univ.,  1913.  1911-12,  mechanic  in  shops 
of  Jenckes  Machine  Co .,  St.  Catharines;  1913-17,  in  charge  of  concrete  constrn  Sec 
No.  1,  Welland  Ship  Canal;  1917,  to  date,  mech.  engr.,  British  American  Shipbuilding 
Co.  Ltd. 

References:  H.  M.  Belfour,  G.  M.  Hamilton,  C.  L.  Hays,  R.  W.  Leonard,  F.  E. 
Sterns,  W.  H.  Sullivan. 

DON'KIN— CHARLES  HAROLD  FOSTER,  of  Amherst,  N.S.  Born  at  Acadia 
Mines  N  S.,  Oct.  26th,  1888.  Educ.  Private  tuition.  1905-07,  rodman,  level  er 
on  T  C  Ry  ;  1907-10,  inst'man  on  T.C.Ry.  constrn.;  May  1910,  inst'man  on  Melville- 
Regina  branch,  G.T.P.;  June-July,  1910,  transitman  on  G.T.R.,  in  Sask.;  Aug.-Nov. 
1910,  res.  engr.  on  constrn.,  N.W.  of  Moose  Jaw,  G.T.P.;  1911  (2  mos.),  in  office, 
Dist.  F.,  T.C.Ry.;  Mar. -Aug.  1911,  transitman,  C.N.R.,  on  revision  for  double  track; 
1911-13,  asst.  engr.  on  C.N.R.  in  charge  of  location  of  line;  1913-14,  transitman  on 
D.L.S.;  3  yrs  ,  3  mos.,  military  service,  2  yrs.  in  France  and  Belgium;  at  present  in 
charge  of  constrn.  of  spur  line  to  St.  John  drydock,  and  transitman  on  maintenance  of 
way  and  structure,  C.N.Ry. 

References:  G.  R.  Balloch,  A.  R.  Crookshank,  G.  C.  Dunn,  C.  O.  Foss,  F.  G. 
Haven,  H.  Longley,  C.  M.  Mackenzie,  H.  MacNeil,  S.  Troop. 

DUFFY— DAVID  AURIEL,  of  St.  John,  N.B.  Born  at  St.  John,  May  26th, 
1888.  Educ,  St.  John  High  School.  1904-09,  articled  pupil  to  late  Hurd  Peters,  city 
engr.,  St.  John;  1909-12,  draftsman  and  inst'man,  city  of  St.  John;  1912,  to  date,  asst. 
to  road  engr.,  St.  John,  on  pavements,  retaining  walls,  etc. 

References:  A.  R.  Crookshank,  R.  H.  Cushing,  G.  G.  Hare,  G.  N.  Hatfield, 
G.    G.    Murdoch. 

FRASER— ISAAC  MATHESON,  of  Montreal.  Born  at  Pictou,  N.S.,  Nov.  1st, 
1890.  Educ,  B.Sc.  (mech.  eng.),  McGill  Univ.,  1919.  3  mos.,  millwright,  N.S.  Stee 
&  Coal  Co.  Ltd.,  New  Glasgow;  1  yr.  draftsman;  3  mos.,  iron  worker,  Dom.  Iron  & 
Steel  Co.,  Sydney,  N.S.;  at  present,  demonstrator,  mech'l  dept.,  McGill  Univ. 

References:  E.  Brown,  W.  G.  Matheson,  C.  M.  MeKergow,  D.  Lewis,  R.  B. 
Stewart. 

GODDARD— GEORGE  ANSON,  of  Outremont,  P.Q.  Born  at  Osage,  Iowa, 
Sept.  20th,  1893.  Educ,  B.Sc.  (mech.  eng.),  McGill  Univ.,  1915.  1909-11,  Diamond 
Flint  Glass  Co.;  Apr.-Sept.  1911,  C.P.R.  irrigation  survey;  summers  1912-13-14,  in 
eng.  dept.,  General  Fire  Extinguisher  Co.;  1915-10,  shops  and  eng.  dept.,  Armstrong- 
Whitworth  Co.  of  Canada,  Longueuil  works;  1910-17,  asst.  inspector  of  shells,  Imperial 
Ministry  of  Munitions;  1917-18,  mgr..  Modern  Tool  Mfg.  Co.,  shell  plant;  May-Sept. 
1918,  plant  engr.,  Terrebonne  Elec.  Power  &  Steel  Co.;  at  present,  organizing  Crescent 
Motors  Limited,  with  a  view  to  eventually  mfr.  automobiles  in  Canada. 

References:  D.  Bremner,  E.  Brown,  J.  L.  Busfield,  M.  J.  Butler,  C.  M.  MeKergow; 
A.  R.  Roberts,  C.  W.  Stokes. 

HARRAGIN— HUGH  CLYDE,  of  Montreal.  Born  at  Trinidad,  B.W.I. , 
Mar.  4th,  1888.  Educ,  Queen's  Royal  Coll.,  Trinidad.  1904-06,  apprentice,  Trinidad 
Govt.  Eng'g.  Shops;  1900-09,  apprentice  machinist,  C.P.R.,  Angus  shops;  1909-10, 
locomotive  constrn.;  1910-12,  asst.  air  brake  instructor,  C.P.R.,  Eastern  lines;  1912-13. 
air  brake  inspector,  C.P.R. ;  Jan-Mar.  1913,  test  dept.,  C.P.R.,  to  test  all  steel  coaches 
built  in  Canada;  1913-14,  travelling  engr.,  Canada  Grip  Nut  Co.  Ltd.;  1914-16,  factory 
manager,  same  firm;  Mar.  1910-June  1919,  on  active  service  with  Can.  Field  Artillery; 
at  present,  factory  manager,  Canada  Grip  Nut  Co. 

References:  G.  H.  Duggan,  J.  M.  R.  Fairbairn,  H.  Holgate,  J.  H.  Trimingham, 
H.  H.  Vaughan,  W.  H.  Winterrowd. 

JOHNSTON— WILLIAM  JAMES,  of  St.  John,  N.B.  Born  at  South  Devon, 
N.B.,  Jan.  1st,  1891.  Educ,  B.Sc.  (E.E.),  Univ.  of  N.B.,  1913.  1900  (2  mos), 
timekeeper  on  ballasting,  Bangor  &  Aroostook  Ry.;  1909-10  (8  mos.),  contractor's 
timekeeper  on  constrn.,  N. T.C.Ry.;  1912  (4  mos.),  cost  and  timekeeper,  Fredericton 
&  Grand  Lake  Coal  &  Ry.  Co.;  1913-17,  asst.  engr.,  P.W.D.,  Fredericton  and  St.  John, 
N.B.;  1917-19,  overseas,  gunner,  Canadian  Garrison  Artillery;  at  present,  asst.  engr., 
P.W.D.,  St.  John. 

References:  W.  C.  Ewing,  F.  G.  Goodspeed,  J.  K.  Scammell,  F.  S.  Small,  J.  A. 
Stiles,  A.  G.  Tapley. 

JONSSON— JUNIUS,  of  Saskatoon,  Sank.  Born  in  Iceland,  June  5th,  1884, 
Educ,  private  tuition.  1901-08,  with  H.  B.  Proudfoot,  D.L.S.,  Toronto,  as  picket. 
2nd  asst.,  then  1st  asst.,  in  full  charge  of  parties  carrying  out  surveys;  1908,  supervisor  of 
constrn.  in  sewer  and  water  dept.,  city  of  Saskatoon  under  Willis  Chipman;  Sept. 
1908,  to  date,  asst.  city  engr.,  Saskatoon;  was  acting  city  engr.  for  4  and  3  mos.  respec- 
tively. 

References:  T.  W.  Brown,  A.  R.  Greig,  C.  J.  Mackenzie,  E.  H.  Phillips,  W.  M. 
Stewart.  J.  E.  Underwood,  H.  Mel.  Weir,  C.  J.  Yorath. 

LATIMER— VICTOR  NELSON,  of  Winnipeg,  Man.  Born  at  Holland, Man., 
Apr.  20th,  1891.  Educ,  matric  1910-11,  leveller,  location,  C.N.R.;  1912-13,  res. 
engr.,  constrn.,  C.N.R.;  Apr. -Aug.  1911,  inst'man,  highway  constrn.,  D.P.W.,  Manitoba 
Govt.;  Jan.  1915-June  1918,  military  service,  1st  C  .MR.,  France;  May-Sept.  1918, 
inst'man  and  senior  inspector  on  aqueduct  constrn.,  Greater  Wpg.  Water  Dist.;  1918-19, 
inst'man,  revision,  G.T.P.,  in  charge  of  residency;  July  1919.  to  date,  transitman, 
C.N.Ry. 

References:  G.  C.  Dunn,  W.  S.  Fctherstouhaugh,  W.  D.  Mackenzie,  L.  E.  Silcox, 
A.  Wimbles. 


LEWIS— HUGH  MILES,  of  Port  Arthur,  Ont.  Born  at  Neath,  S.  Wales,  July 
26th,  1887.  Educ,  matric,  Jarvis  St.  Coll.  Inst.,  Toronto.  1908-10,  rodman,  etc., 
C.N.R.  survey  in  B.C.;  1910-11,  levelman,  G.T.Ry.,  Toronto;  1911-13,  inst'man  and 
asst  res.  engr.,  C.N.I',  constrn.,  B.C.;  1913-14,  draftsman  and  asst.  chief  draftsman, 
C.N. P.,  Vancouver;  1914-19,  military  service,  Infantry  and  Engineers,  1916-17, 
Intelligence  Dept.;  mapping  and  air  photography;  instructor  in  mil.  eng.,  etc.;  Apr.- 
Sept.  1919,  asst.  engr.,  and  Sept.  1919,  to  date,  engr.  in  charge,  Port  Arthur  Pulp  & 
Paper  Co. 

References:  C.  F.  Alston,  H.  J.  Lamb,  T.  R.  H.  Murphy,  S.  H.  Sykes,  T.  H.  White. 

LLOYD— HAROLD,  of  Winnipeg,  Man.  Born  at  London,  Eng.,  Sept.  26th, 
1880.  Educ,  Rochester  Athenium  &  Mechanics  Inst.,  architectural  drawing;  evening 
classes  in  bridge  eng.  at  Columbia  Univ.;  I.C.S.  Detailing  and  checking  steel  work  as 
follows: — 1901-02,  American  Bridge  Co.;  May-Aug.  1902,  Rochester  Bridge  &  Constrn. 
Co.;  1902-03,  Lackawanna  Steel  Co.;  1903-04,  Baldwin  Locomotive  Works;  1904-05, 
Lackawanna  Steel  Co. ;  1905-07,  Milliken  Bros.,  New  York  City;  in  charge  steel  details; 
Apr.-Sept.  1907,  American  Bridge  Co.;  1907-11,  designing  railroad  bridges,  engr.  of 
structures  office  of  N.Y.C.  &  H.R.R.;  1911-12,  asst.  engr.  in  charge  of  structural  work, 
architect's  of  N.Y.C.  &  H.R.R.;  1912-13,  asst.  engr.,  designing  and  estimating  steel 
work,  Lackawanna  Bridge  Co.,  New  York  City;  1913-14,  in  charge  steel  details,  also 
designing  and  estimating  stee!  work,  Dom.  Bridge  Co.,  Winnipeg;  1914-15,  designing 
structural  steel  work,  Winnipeg  River  Power  Co.;  1915-18,  asst.  bridge  engr.,  Good 
Roads  Board,  Manitoba  Gov't.;  Nov.  1918,  to  date,  bridge  engr.,  of  same. 

References:  P.  Burke-GafTney,  S.  A.  Button,  W.  E.  Hobbs,  W.  H.  Hunt.E.  W.  M. 
James,  M.  A.  Lyons,  F.  A.  W.  MacLean,  A.  McGillivray. 

LOCKHART— WILLIAM  STANLEY,  of  Montreal.  Born  at  Moncton,  N.B., 
May  19th,  1892.  Educ,  B.Sc.  (E.E.),  McGill  Univ.,  1914;  2  yrs.  eng.  course,  Mf 
Allison  Univ.  Summers,  1912,  Allis  Chalmers;  1913,  constrn.,  Shaw.  Water  &  Power 
Co.;  1911-17,  New  England  Power  Co.  &  Power  Constrn.  Co.  of  Worcester,  Mass.; 
June  1917,  enlisted,  obtained  commission  in  Royal  Flying  Corps  as  Lieut.,  on  active 
service  until  June  1919;  at  present,  elec.  eng.,  Engineering  Co.  of  Canada. 

References:  E.  G.  Burr,  C.  V.  Christie,  L.  A.  Herdt,  C.  M.  MeKergow,  C.  W. 

Stokes. 

MEADD— HOWARD  ELLIOTT,  of  Kingston,  Ont.  Born  in  Township  of 
MeGillvry,  Ont.,  May  11th,  1892.  Educ,  2nd  class  professional  certificate  for  prov. 
of  Ont.;  at  present,  in  3rd  year,  Queen's  Univ.  Summer  1914,  mining,  Victoria  Mine, 
Mond,  Ont.;  13  mos.  ill  France  on  rly.  work  with  48th  Coy.,  Can.  Forestry  Corps; 
summers  1917,  on  rly.  and  hydraulic  work  with  Hydro  Elec.  Power  Coram.;  1919, 
leveller  and  topog'r,  Nipigon  River  development,  H.E.P.C.;  at  present,  attending 
Queen's   Univ. 

References:  G.  F.  Hanning,  J.  N.  Stanley. 

MITCHELL— WILLIAM  GORDON,  of  Montreal.  Born  at  Port  Hope,  Ont., 
July  25th,  1888.  Educ,  B.Sc,  1913;  M.Sc,  1914,  McGill  Univ.  Summer  vacations:  1910, 
operating  mech.  plant  on  rly.  constrn.,  N.T.R.  in  northern  Quebec,  Macdonald  & 
O'Brien,  contractors;  1911,  constin.  supt.  on  highway  and  highway  bridge  in  Ontario; 
1912,  constrn.  supt.  on  rly.  masonry  constrn., C.P.R.;  1913-14,  tech.  investigations  for 
Mt.  Royal  Tunnel  &  Terminal  Co.;  1914-10,  in  charge  of  div.  of  wood  preservation. 
Forest  Products  Laboratories;  1910,  mining  engr.  with  R.  Martens  &  Co.  Ltd.,  London, 
Eng.,  on  investigation  of  timber  and  mining  industries  in  Scandinavia,  Finland, 
European  Russia,  Siberia  and  Manchuria;  May-Oct.  1919,  independent  eng.  work  in 
Canada  and  United  States:  Oct.  1919  to  date,  with  Canada  Export  Paper  Co.  Ltd. 
to  investigate  conditions  of  pulp  and  paper  industry  in  Norway,  Sweden,  Finland, 
Russia,  Poland  and  Germany. 

References:  J.  S.  Bates,  E.  Brown,  F.  B.  Brown,  H.  M.  MacKay,  J.  B.  Porter, 
R.   S.   L.   Wilson. 

MUIRHEAD— JAMES,  of  Vancouver,  B.C.  Born  at  Glasgow,  Scotland, 
Jan.  20th,  1880.  Educ,  B.Sc.  (C.E.  and  E.E.),  Glasgow  Univ.  1902;  A.M.I.E.E.; 
A.M. ICE.  1897-90,  apprentice  in  eng.  works;  1902-03.  in  charge  of  substation, 
Glasgow  Corp'n  tramways  dept.;  1903-08,  with  British  Thomson-Houston  Co.  Ltd., 
Rugby,  Eng.;  elec.  mfrs.,  as  designer  of  elec.  mach'y;  1908-09,  elec.  designer  and  works 
mgr.,  Krumos  Ltd.,  Bath,  Eng.,  mfrs.  of  elec.  specialties;  1909-11,  estimating  engr., 
Bruce  Peebles  &  Co.  Ltd.,  elec.  mfrs  ,  Edinburgh;  1912-14,  in  distribution  and  trans- 
mission line  dept.,  B.C.  Elec  Ry.  Co.,  Vancouver,  1  yr.  in  charge  of  design  and  super- 
vision during  constrn.  of  transmission  line,  etc.;  1914-19,  asst.  elec  inspector,  and  at 
present  chief  elec  inspector,  Govt,  of  B.C. 

References:  J.  N.  Anderson,  W.  R.  Bonnycastle,  A.  E.  Foreman,  J.  E.  Griffith, 
E.  G.  Matheson. 

ORD— LEWIS  CRAVEN,  Major,  of  Montreal.  Born  at  Toronto,  Ont.,  Mar. 
3rd,  1881.  Educ,  matric.  exam.,  Upper  Canada  Coll.;  West  Toronto  Coll.  Inst. 
4  yrs.,  machinist  apprentice;  3  yrs.  machinist;  1  yr.  loco,  fireman;  2  yrs.  loco,  engr.; 
1  yr.  car  repairer:  2  yrs.  air  brake  inspector;  2  yrs.  instructor;  1900-09,  loco,  foreman  and 
acting  master  mechanic,  C.N.O.Ry.,  Parry  Sound;  1908-09,  master  mechanic,  The  New 
Canadian  Car  Co.,  Port  Daniel,  P.Q.;  1910-13,  shop  engr.,  Angus  car  shops,  and  gen. 
car  inspector  on  lines  east  of  Fort  William,  C.P.R.;  1913-Mar.  1919,  asst.  master  car 
builder,  east  of  Fort  William:  1914,  asst.  works  mgr.,  Angus  shops,  C.P.R.;  June  1916- 
May  1919,  military  service,  lieut.,  captain  and  major;  June  1919,  to  date,  asst.  works 
mgr.,  Angus  shops,  C.P.R. 

References:— J.  M.  R.  Fairbairn,  H.  Holgate,  W.  McNab,  J.  H.  Triminghan, 
H.  H.  Vaughan,  W.  H.  Winterrowd. 

PORTER— ARTHUR  STUART,  of  Hamilton,  Ont.  Born  at  Toronto,  Apr. 
2nd,  1891.  Educ,  public  and  high  school;  commercial  law,  etc.  Govt,  township 
work;  at  present,  manager,  Hamilton  office,  Can.  Gen.  Elec  Co.,  Toronto. 

References:  W.  A.  Bucke,  E.  H.  Darling. 

POSTE  -HENRY  CLIFFORD  FREDERICK,  of  Cornwall,  Ont.  Born  at 
Brighton.  Ont.,  Jan.  9th,  1875.  Educ,  Coll.  Inst.;  2}4  yrs.  student  in  Can.  Gen. 
Elec  Co.  factory,  1  yr.  in  charge  of  power  dept.,  1J4  yrs.  in  test  dept.;  2  yrs.  operating 
supt.  of  Atlanta  Water  &  Power  Co.,  Atlanta,  Ga.;  5  yrs.,  elec.  supt..  Aluminum  Co. 
of  America,  Massena,  N.Y.;  3*4  yrs.,  gen.  supt.,  Canadian  Light  &  Power  Co., 
Montreal;  3'{»  yrs.  (to  date),  manager  St.  Lawrence  Power  Co.  Ltd.,  and  manager, 
Cedars  Rapids  Transmission  Co. 

References:  W.  J.  Francis,  R.  S.  Kelsch,  A.  B.  Lambe,  J.  Murphy,  R.  M.  Wilson. 
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PURCELL— JOHN  WILBERT,  of  Niagara  Falls,  Ont.  Born  at  Listowel- 
Ont.,  Feb.  20th,  1872.  Educ,  high  school  and  matric.  1892-96.  supt'..;  operation 
Detroit  Elec.  Light  &  Power  Co.  plant;  1896-1912,  supt'g  installation,  Hiram  Walker 
&  Sons  elec.  plant,  also  operation;  1912  to  date  with  Hydro  Elec.  Power  Col 
municipal  dept.,  special  engr.  on  distribution  of  power  in  rural  municipalities  and 
engr.  in  charge  of  properties  at  Niagara  Falls. 

References:  H.  G.  Acres,  A.  C.  D.  Blanchard,  F.  A.  Gaby,  J.  B.  Goodwin.  H  P. 
Johnson. 

ROBERTSON— ROBERT   McFADZEAN.   of  Lachine,  P.Q.     Born  at  Kilmar- 
nock, Scotland,  Dec.  27th,   1893.     Educ,  completed  3  yrs.  civil  eng.,  McGill  Univ., 
910-13,  structural  steel  and  bridge  detailing  with  Dora.  Bridge  Co.;  vacations  1913-16, 
detailing  and   checking  with  same  firm;   Aug.    1916.    Apr.    1919,   with   Can.   Engrs., 
captain;  at  present,  completing  4th  yr.  civil  eng.,  McGill  Univ. 

References:  E.  Brown,  H.  M.  MacKay,  J.  Robertson,  F.  P.  Shearwood,  D.  C. 
Tennant. 

ROE— WILLI \M  EVLYN,  of  Edmonton,  Alta.  Born  at  Newmarket,  Ont., 
Oct.  7th,  1882.  Educ,  grad.  high  school.  Newmarket,  Ont.  1897.  1908-12,  rodman, 
inst'man,  etc  on  location  and  constrn.,  G.T.P.  Ry.;  1912-15,  res.  engr.,  G.T.P.;  1915-19, 
flying  officer,  R.F.C.  and  R.A.F.;  at  present,  inst'man  on  maintenance  of  way,  G.T.P. 

References:  M.  A.  Burbank,  G.  C.  Dunn,  R.  P.  Graves,  J.  A.  Heaman,  J.  G. 
Legrand,  W.  R.  V.  Smith. 

SEAMAN — L.  N.,  Major,  of  Montreal.  Born  at  Charlottetown,  P.E.I.,  Aug. 
20th,  1882.  Educ,  B.Sc,  1910;  M.  A.  (maths.)  1912,  Acadia  Univ.;  C.  E.  course  at 
N.  S.  Tech.  Coll.  1908-09,  instructor  in  physics,  wood  work  and  pattern  making, 
Acadia  Univ.;  1910-12,  instructor,  manual  training  and  mech.  drawing,  Halifax; 
June  1914-May  1919.  asst.  chief,  May-Oct.,  1919,  acting  chief,  and  Nov.  1919  to 
date,  chief,  Div.  of  Timber  Tests,  Forest  Products  Laboratories:  1914-19,  military 
service,  as  adjutant,  1st  Bge.,  Can.  Siege  Artillery,  captain  and  major  commanding 
349th  Siege  Battery. 

References:  J.  S.  Bates,  E.  G.  M.  Cape,  C.  A.  Hodge,  H.  M.  MacKay,  A.  G. 
Mclntyre. 

SILVER— BENJAMIN  L.,  of  Montreal.  Born  at  Brockville,  Ont.,  June  15th. 
1892.  Educ,  B.A.  (honors)  1913;  B.Sc.  (British  Ass'n  Medal  in  elec.  eng.)  1917, 
McGill.  1913-14,  lecturer  in  mathematics.  1914-15,  lecturer  in  physics.  McGill  Univ.; 
1915-16,  lecturer  and  instructor  in  maths,  and  physics,  Univ.  of  B.C.;  May-July 
1917,  research  engr.  in  transmission  research  dept.,  Western  Elec.  Co.,  New  York, 
design  of  special  elec  networks,  etc.;  Julv-Nov.  1918,  elec.  engr.,  in  power  sales  dent., 
Shaw.  Water  &  Power  Co.;  Nov.  1918  to  date,  with  Shaw.  Water  &  Power  Co., 
telephone  engr.  on  elimination  of  power  line  inductive  interference  on  the  system; 
engr.  in  charge  of  installation  of  a  system  of  wireless  telephone  communication 
between  Montreal  and  Shawinigan  Falls. 

References:  E.  Brown,  C.  V.  Christie,  L.  A.  Herdt,  J.  Morse,  J,  C.  Smith. 

SINNAMON— ALVIN  WHEELER,  of  Sault  Ste.  Marie,  Ont.  Horn  at  Rich 
Hill,  Ireland,  Nov.  22nd,  1871.  Educ,  Belfast  Tech.  Univ.  1888.  7  vrs.  apprentice- 
ship, Harland  &  Wolf;  1902-09,  with  Dom.  Iron  &  Steel  Co.,  Sydney,  N.S.,  in  mech'l. 
dept.,  leaving  as  mech'l.  supt.;  1909-13,  chief  engr.,  Canada  Foundry  Co.  Ltd., 
Toronto;  private  practice  in  Ottawa;  6  mos.,  Anniston  Ordinance  Co.,  Alabama. 
as  chief  engr.;  later,  chief  engr.,  Armstrong-Whitworth  Co.  of  Canada:  1917-18. 
manager.  Joliette  Steel  Co.  Ltd..  Joli"tte.  P.O.:  since  Aug.  1918  organizing  Terre- 
bonne Electric  Power  &  Steel  Co.,  to  develop  hydro  elec.  power  at  Terrebonne,  P.Q  ; 
at  present,  asst.  chief  engr.,  Algoma  Steel  Corp. 

References:  T.  E.  Barnhill,  H.  V.  Brayley,  F.  B.  Brown,  G.  H.  Duggan,  S.  J. 
Fortin,  R.  A.  Ross. 

STUART— HAROLD  BROWNLEE  (Major)  of  Hamilton,  Ont.  Born  at 
Mitchell,  Ont.,  Jan.  31st,  1889.  Educ,  B.A.Sc,  Toronto  Univ.  1909.  May-Sept. 
1906,  rod  and  levelman  on  drainage  work,  with  John  Roger,  Mitchell,  Ont.;  May- 
Sept.  1908,  transitman  and  chief  of  party,  D.P.W.,  Calgary;  1909-10,  chief  of  party. 
Peoples  Ry.;  Jan.-May  1911,  draftsman,  Can.  Foundry  Co.,  Toronto;  1910-15,  with 
Hamilton  Bridge  Works  Co.,  1910-12  as  draftsman,  1913-15.  as  field  engr.;  Nov. 
1914,  lieut.,  Can.  Engrs..  1916,  captain,  May  1918,  major;  at  present,  field  engr., 
Hamilton  Bridge  Works  Co. 

References:  E.  H.  Darling,  H.  B.  Dwight,  C.  H.  Marrs,  J.  A.  McFarlane,  W.  G. 
Milne,  R.  K.  Palmer,  R.  G.  Saunders,  K.  Weatherbe. 

TAYLOR— ROBERT  MILLER,  of  Vernon,  B.C.  Born  at  Glasgow,  Scotland, 
April  21st,  1883.  Educ,  Oueens  Park  School;  Hutchesons  Grammar  School;  Glasgow 
&  West  of  Scot.  Tech.  Coll.  1900-05,  articled  pupil  with  city  engr.,  Glasgow,  during 
last  year  as  res.  engr.  of  extension  to  sewerage  work,  responsible  for  eng.,  constrn. 
etc.;  1905-07,  asst.  engr.  with  city  engr.,  Glasgow,  gen.  municipal  eng.  work;  1907-08, 
rodman,  draftman,  concrete  inspector,  inst'man,  constrn.,  G.T.P.;  1908-09,  res.  engr., 
constrn.,  G.T.P.;  1910-11,  res.  engr.,  constrn.,  C.N. P.;  1911-14,  div,  engr.,  constrn., 
C.N. P.;  Jan.-Nov.  1914,  res.  engr.,  constrn.,  C.N.P.;  June-Aug.  1915,  private,  Imperial 
Army;  1915-16,  2nd  lieut.;  1916-17,  lieut.;  Sept.  1917-Aue.  1919,  capt.  and  acting 
major:  at  present,  asst.  dist.  engr.,  Upper  Okanagan  dist.,  B.C.,  prov'l.  Govt. 

References:  D.  Graham,  W.  K.  Gwyer,  H.  L.  Johnston,  F.  L.  MacPherson,  W.  G. 
Swan,  T.  H.  White. 

VOLLMER— GEORGE  FREDERICK  (Caot.)  of  St.  Catharines,  Ont.  Born 
at  Manchester,  Eng.,  Apr.  16th,  1876.  Educ,  M.Sc.  Victoria  Univ.  (Manchi 
1898.  3  mos.  course,  Univ.  of  Wyoming;  A.M.I.C.E.  1895-98,  apprentice,  sewerage 
and  sewage  disposal,  roads,  etc.:  1899-1901,  with  contractor  for  G.W.Ry.  (England), 
chieBy  as  contractors  agent  in  full  charge;  1900-01,  asst.  to  Chas.  J.  Lomax,  Man- 
chester, Eng.,  on  design  of  sewerage  schemes,  road  constrn.  etc.;  i  1903-05,  leading 
draftsman,  Denver  (Colorado)  Union  Water  Co.;  1905-11.  private  practice,  London, 
Eng.;  1911  (6  mos.)  draftsman,  head  office.  C.N.R.,  Toronto;  1912-14,  chief  drafts- 
man, North  Bay  dist.,  C.N.R.;  4^  yrs.  military  service  1917-19,  div.  officer.  Royal 
Engrs.  in  France,  design  and  constrn.  of  rest  camps,  military  hospitals,  etc.;  at  present, 
draftsman,  Welland  Ship  Canal. 

References:  A.  J.  Grant,  G.  M.  Hamilton,  G.  P.  MacLaren,  J.  B.  McAndrew, 
F.  E.  Sterns,  A.  F.  Stewart,  W.  H.  Sullivan. 


WELCH— ARCHIBALD,  of  Welland.  Ont.  Born  at  Kinghorn,  Scotland. 
Aug.  2nd,  1867.  Educ,  Kirkcaldy  High  School,  1884.  Managing  director  and 
director  of  ship-building  companies  in  Great  Britain:  at  present  managing  director  of 
The  British  American    Shipbuilding  Co.  Ltd.,  Welland,  Ont. 

References:  11    M.  Belford,  R.  W.  Leonard,  F.  E.  Sterns.  W.  H.  Sullivan. 

WETMORE— ANDREW  RAINSFORD.  of  Fredericton,  N.B.  Born  at  St.  John. 
N.B.,  Oct.  Hth,  1862.  Educ.,  1st  class  diploma  (lions,  in  civil  eng.)  R.M.C.  1882. 
1S.N2,  rodman  on  survey  of  Chignecto  Marine  Ry.;  Jan-June  1883.  asst.  engr.,  bridges 
and  bldgs.,  Montreal  &  European  Short  Line  Ry.;  1883-84,  junior  asst.  engr.  under 
P.  S.  Archibald  on  constrn.  of  St.  John  Bridge  &  Ry.  extension;  1SS1-S5,  made  revised 
location  and  engr.  in  charge  of  constrn.  on  Elgin  &  Petitcodiac  Ry .;  1885-86,  ran  instru- 
ments on  prelim,  short  line  ry.  survey  from  Salisbury  to  Fredericton,  N.B.,  also  drafts- 
man for  field  work  at  Ottawa;  1886-88,  transitman  on  C.P.R.  prelim,  and  final  location 
surveys  between  Sherbrooke  and  Montreal,  P.Q.,  also  in  office;  1888-89,  sectional 
engr.  during  constrn.  under  chief  engr.;  1890,  transitman  on  location,  Que.  Central 
Ry.;  1891,  asst.  engr.  on  double  tracking,  G.T.R.;  1891-92,  engr.  in  charge  of  prelim. 
and  final  ry.  location  surveys,  Q.C.Ry.:  1892-93,  engr.  in  charge  of  surveys,  St.  John 
Valley  &  River  du  Loup  Ry.;  1893,  private  and  special  instruction  at  Inst,  of  Tech- 
nology, also  in  office  of  Edwin  Shaw,  conslt.  bridge  engrs.,  Boston,  Mass.;  1893  to 
date,  provincial  engr.,  New  Brunswick. 

References:  J.  S.  Armstrong,  G.  G.  Hare,  P.  Johnson,  R.  W.  Leonard,  F.  P, 
Shearwood. 

WILKINS— CHARLES  FRANCIS,  of  Chamberlain,  Sask.  Born  at  Nottingham. 
Eng.,  July  24th,  1891.  Educ,  matric,  London  Univ.;  senior  Oxford  &  Camb.  Local; 
Nottingham  High  School  (form  6,  science).  1914,  H.B.  Ry.,  rodman,  etc.;  1914-19, 
military  service;  at  present,  leveller  on  location,  C.N.R. 

References:  W.  Burns,  J.  V.  Dillabough,  A.  J.  Gayfer,  F.  P.  Moffat,  J.  W.  Porter. 
L.  E.  Silcox. 

WILSON— ALEXANDER,  of  Montreal.  Born  at  Montreal,  Dec.  25th,  1887. 
Educ,  B.Sc.  (elec  1909,  mech.  1910)  McGill  Univ.  1910-12,  Shaw.  Water  &  Power 
Co.  on  design  and  layout,  also  experimental  work  with  oscielograph;  1912,  transferred 
to  Cedar  Rapids  Mfg.  &  Power  Co.,  asst.  elec.  engr.,  design  and  layouts  in  connec- 
tion with  elec.  installation,  responsible  to  elec.  engr.,  later  appointed  asst.  supt.; 
1915,  joined  Montreal  Light,  Heat  &  Power  Cons.,  as  engr.  of  elec.  distribution  in 
charge  of  all  overhead  and  underground  distribution  system;  June  1916,  enlisted, 
holding  commissioned  rank,  served  in  France,  returned  Dec.  1918;  at  present,  resumed 
with  Montreal  Light,  Heat  &  Power  Cons.,  as  asst.  engr.  of  elec  generation. 

References:  L.  A.  Herdt,  R.  S.  Kclsch,  J.  C.  Smith,  K.  B.  Thornton,  R.  M. 
Wilson. 

FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF  MEMBER 

McLACHLAN— DUNCAN  WILLIAM,  of  Ottawa,  Ont.  Born  at  Lochaber. 
P.Q.,  Oct.  5th,  1881.  Educ,  B.Sc,  McGill  Univ.  1906.  Vacations,  1903,  G.T.R. 
surveys;  1904,  inspector,  Harbor  Comm.  of  Montreal;  1905,  draftsman,  constrn. 
dept.,  C.P.R. ;  1906,  res.  engr.,  B.S.  &  H.B.  Ry.  on  constrn.  of  22  miles  rly.;  Jan. -May 
1907,  surveys,  plans,  estimates  for  power  development  on  River  Trent;  1907-09,  asst. 
engr.  on  constrn.,  Sec.  4-5-6,  Trent  Canal;  1909-10.  div.  engr.  in  charge  of  same; 
1910-13,  asst.  engr.  in  chief  engr's  office,  Dept.  Rys.  and  Canals;  June  1913  to  date. 
engr.  in  charge  of  harbor  works  at  northerly  terminus  of  H.B.  Ry.,  1913-17,  charge 
of  designing  and  constrn.  forces  engaged  on  this  work;  1917  to  date,  engaged  in  comple- 
tion of  plans  for  development  of  water  power  on  St.  Lawrence  River  and  the  creation 
of  a  deep  waterway  from  Montreal  to  Lake  Ontario. 

References:  J.  A.  Aylmer,  W.  A.  Bowden,  A.  J.  Grant,  J.  Murphy,  F.  P.  Shear- 
wood,  L.  Sherwood. 

.  SMITH— KENNETH  HAROLD,  of  Halifax,  N.S.  Born  at  Tilbury,  Ont., 
June  30th,  1887.  Educ,  B.A.,  1908;  diploma  of  grad..  Univ.  of  Tor.  1911.  1909, 
builders  and  contractors  supply  yard,  Harrow,  Ont.;  1910,  geological  survey,  Dept. 
Mines;   1911-12,  stream  measurement,  power  and  storage  surveys,   Alta.  and  B.C.: 

1912,  power  surveys,  constrn..  Lake  Louise  development,  Minnewanka  storage  dam; 

1913,  res.  inspecting  engr.,  Kananaskis  Falls  power  development;  1914,  in  charge, 
Dom.  Water  Power  exhibits,  San  Francisco  and  Winnipeg;  1915  to  date,  dist.  engr., 
Dom.  Water  Powers  Branch,  Dept.  of  Interior,  Halifax. 

References:  F.  A.  Bowman.  J.  B.  Challies,  F.  R.  Faulkner,  C.  O.  Foss,  P.  Gillespie, 
J.  T.  Johnston,  C.  H.  Mitchell. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

BEVNETT— HARRY  FREDERICK,  of  St.  John.  N.B.  Born  at  St.  John, 
May  6th,  1888.  Educ,  B.Sc.  (C.E.)  Univ.  of  N.B.  L908.  June  1908  to  date,  asst. 
engr.,  P.W.D.,  designing  and  suot'g  constrn.  harbor  work  and  dredging,  St.  John 
Harbor  and  Bay  of  Fundy;  1908-12,  in  charge  of  wharf  and  breakwater  constrn.; 
1912-15,  in  charge  of  dredging,  St.  John  Harbor;  191G-19,  military  service;  at  present, 
asst.  engr.,  Public  Works,  Canada. 

References:  A.  R.  Crookshank,  W.  C.  Ewing,  F.  G.  Goodspeed,  E.  T.  P.  Shewen, 
A.  G.  Tapley. 

CAMERON— KENNETH  GORDON,  of  Sydney,  N.S.  Born  at  London, 
Eng.,  Jan.  18th,  1891.  Educ,  B.Sc  (eng'g)  Edinburgh  Univ.,  1912.  1912-16, 
draftsman,  bridge  dept.,  G.T.R.,  Montreal;  1916-17,  in  charge  inspection  of  munition 
steel,  Can.  Inspection  Co.,  at  plant  of  N.S.  Steel  &  Coal  Co.,  S'ew  Glasgow;  June-Nov. 

1917,  draftsman,  bridge  dept.,  Can.  Govt.  Rys.,  Moncton;  1917-18.  with  N.S.  Steel 
&  Coal  Co.  to  reorganize  inspection  staff  for  Imperial  Ministry  of  Munitions,  in  sole 
charge  and  responsible  for  all  inspection  from  ingot  to  stripped  forgings;   1918-Jan. 

1919,  office  asst.  to  supt.  of  machine  shops  and  hydraulic  forge  depts.,  same  firm; 
Jan.  1919  to  date,  chief  draftsman,  mechanical  dept.,  Dom.  Iron  &  Steel  Co.,  Sydney. 

References:  R.  Armour,  T.  J.  Brown,  A.  Crumpton,  W.  G.  Matheson,  H.  W.  B. 
Swabey. 
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CHILD— CYRIL  GEORGE.  Major.  O.M.F.C.,  of  Banff,  Alta.  Born  at  Calgary, 
Alta.,  Sept.  10th,  1889,  Educ,  B.Sc.  (C.E.)  McGill  Univ.  1911;  Western  Canada 
Coll.  1911-12.  asst.  to  city  engr.,  Calgary;  1912-13,  town  engr.,  Edson,  Alta.,  designed 
water  and  sewerage  systems;  1913,  private  practice  in  civil  eng.  and  land  surveying 
in  Calgary,  with  S.  K.  Pearce;  1914,  asst.  res.  engr.,  Rocky  Mountains  Park  of  Canada; 
Aug.  1914.  left  Canada  as  Lieut.,  Apr.  1915,  promoted  to  captain,  July  1916,  major, 
1918  Sub  Section  Director  of  Mechanical  Warfare  (Tanks)  Dept.,  in  London,  later 
chief  Disposal  Officer  for  this  dept.,  returned  Sept.  1919;  Oct.  1919,  resumed  as  asst. 
res.  engr..  Rocky  Mts.  Park  of  Canada. 

References:  J.  T.  Child,  H.  M.  MacKay,  C.  H.  Mitchell,  H.  B.  Muckleston, 
W.  Pearce. 

McGIVERIN— FREDERICK  ARTHUR,  of  Montreal.  Born  at  Hamilton, 
Ont  July  30th.  1884.  Edue.,  Ridley  Coll.,  St.  Catharines;  Faculty  of  Science,  Univ. 
of  Toronto,  1906.  Summers,  1903,  with  Tyrell  &  Mar-Kay;  1904,  with  J.  W.  Tyrell 
on  western  Canada  survey;  1905,  on  constrn..  Kaministiquia  Power  Co.,  Fort  William; 
1907,  asst.  engr.  on  constrn.,  same  firm;  1908-11,  asst.  engr.,  Dominion  D.P.W., 
Toronto'  on  harbor  and  drvdock  constrn.;  1911-14,  dist.  sales  agent,  Can.  Car  & 
Foundry  Co.  and  Can.  Steel  Foundries  Ltd.,  Toronto;  1914-Feb.  1919,  with  10th 
Field  Coy.,  Can.  Engrs.,  O.M.F.C.,  France  &  Belgium;  at  present,  with  Can.  Steel 
Foundries,  in  charge  of  track  work. 

References:  W.  F.  Angus,  K.  W.  Blackwell,  E.  G.  Hewson,  L.  W.  Klingner, 
R.  W.  Leonard,  J.  G.  Sing,  W.  P.  Wilgar. 

SMITH— DAVID  RUDOLPH  (Lieut.)  of  River  Glade,  N.B.  Born  at  St.  Martins, 
X.B.,  Aug.  24th,  188(5.  Educ,  B.A.,  1906;  B.Sc,  1910,  Univ.  of  N.B.;  Denuty  Land 
Surveyor,  Prov.  of  N.B.  1908-09,  in  charge  of  forestry  survey,  Pejepscot  Paper  Co.: 
1909  (6  mos.)  levelman.  C.P.R.  right  of  way  survey;  1910  (6  mos.)  in  charge 
of  survey  party,  International  Coram.,  River  St.  John;  1911-13,  asst.  to  G.  G.  Murdoch, 
in  charge  of  surveys,  sewer  constr.,  etc.;  1913-15,  private  practice  as  civil  engr.;  1916-19, 
overseas,  in  charge  of  rly.  constrn.  parties,  reconnaissance  and  location  surveys; 
transferred  to  Reserve  of  Officers,  Mar.  1919;  1919  (6  mos.)  in  charge  of  highway 
constrn.  and  street  rly.  maintenance;  at  present,  bldg.  supt.,  D.S.C.R.,  St.  John,  N.B. 

References:  A.  R.  Crookshank,  H.  G.  Dimsdale,  F.  G.  Goodspeed,  G.  G.  Murdoch, 
A.  R.  Sprenger,  C.  McN.  Steeves,  A.  G.  Tapley,  S.  C.  Wilcox. 

SWIFT— CYRIL  JAMES  (Major)  of  St.  Catharines,  Ont.  Born  at  Kingston, 
Ont.,  Mar.  24th,  1886.  Educ,  diploma  of  graduation,  R.M.C.  1908.  1908-09, 
draftsman  on  constrn.,  N.T.C.  Ry.;  June-Dec.  1909,  water  power  survey  of  Iroquois 
Falls,  northern  Ont.  and  on  maintenance  of  way;  1910-11,  inst'man,  constrn.,  N.T.C; 
1911-14.  res.  engr.,  N.T.C.  Ry.;  4>£  yrs.  overseas;  at  present,  asst.  res.  engr.,  Sec. 
No.  1,  Welland  Ship  Canal. 

References:  T.  S.  Armstrong,  A.  J.  Grant,  E.  P.  Johnson,  G.  L.  Mattice,  W.  H 
Sullivan,  W.  P.  Wilgar. 

WATSON— JOHN  PRINGLE,  Lieut.,  of  Montreal.  Born  at  London.  Ont., 
Sept.  28th,  1884.  Educ,  B.A.Sc,  Toronto  Univ.  1906.  1906-12,  with  C.P.R.,  gen. 
draftsman  on  locomotives,  snow  plows,  -etc.,  and  conducting  tests;  1912-15,  with 
St.  Lawrence  Bridge  Co.,  Montreal,  designing  mech'l  equipment  for  Quebec  Bridge 
erection  and  supervising  constrn.  of  same  in  shops;  1915-17,  with  Dora  Bridge  Co., 
Lachine,  designing  and  detailing  extensions  and  equipment  for  munitions  work; 
1918,  on  active  service,  lieut.,  Can.  Engrs.;  Apr.-Sept.  1919,  Dom.  Bridge  Co.,  Lachine, 
designing  shop  equipment;  at  present,  eng.  dept.,  Imperial  Tobacco  Co.  Ltd..  Montreal. 

References:  N.  C.  Cameron,  H.  S.  Grove,  A.  L.  Harkness,  G.  F.  Porter,  C.  H. 
Timm,  L.  R.  Wilson. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

BATES— HAROLD  CAREY,  of  Toronto,  Ont.  Born  at  Toronto,  Feb.  3rd, 
1892.  Educ,  B.S.,  Queens  Univ.  1917.  Summers  1913-10,  Toronto  Harbor  Comm., 
inst'man,  etc.;  1917-19,  inst'man,  maintenance  of  way,  G.  T.  R.,  Barrie  div.;  May- 
June  1919,  asst.  engr.,  Toronto  Harbor  Improvements;  at  present,  inst'man,  Toronto 
to  Niagara  Falls  location,  ry.  dept.,  Hydro  Elec  Power  Comm. 

References:  E.  T.  Agate,  T.  U.  Fairlie,  F.  P.  Goedike,  G.  F.  Hanning,  E.  G. 
Hewson,  G.  Hogarth,  I.  F.  Willsie,  N.  D.  Wilson. 


HANEY— REUBEN    JOHN,    of    Regina,    Sask.     Born    at    Rochester,    Mm- 
Nov.  14th,  1890.     Educ,  B.Sc.  (C.E.)  Sask.  Univ.  1916.     1913,  LaColle  Falls  Hydro 
Elec.  Works.  Prince  Albert,  Sask.;  1916,  asst.  to  E.  W.  Murray.  D.  &  S.L.S.;  1916-17, 
asst.  in  checking  plans  of  survey  branch,  Dept.  of  Highways;  1917  to  date,  with  C.  S. 
Cameron, iC.E.,  and  land  surveyor,  asst.  in  charge  of  municipal  eng.  work. 

References:  C.  S.  Cameron,  H.  S.  Carpenter,  C.  C.  Cronk,  C.  J.  Mackenzie. 
H.  R.  MacKenzie,  D.  A.  R.  McCannel.iE.  W.  Murray. 

HUGLI— EDWING  EZRA  HERMAN,  of  Toronto,  Ont.  Born  at  Golden 
Lake,  Ont.,  Apr.  10th.  1890.  Educ,  B.A.Sc,  Toronto  Univ.  1914.  6  mos.,  drafting 
in  office  of  Wm.  Fingland,  architect,  Winnipeg;  6  mos.  drafting,  Roman  Stone  Co.. 
Weston,  Ont.;  2  summers  in  charge  of  a  survey  party  on  maintenance  of  way,  Ont. 
div.  C.P.R. ;  2  mos.  laying  out  with  instrument,  Can.  Kodak  plant  at  Mt.  Dennis, 
Ont.,  under  C.  E.  Deakin  Ltd.,  Montreal;  214  yrs.  detailing  and  checking  structural 
steel  drawings  in  office  of  Lewis  Hall  Iron  Works,  Detroit,  Mich.;  8  mos.,  structural 
drafting,  Mond  Nickel  Co.,  Coniston,  Ont.;  enlisted  Dec.  1917,  discharged  Mar. 
1919;  at  present,  structural  engr.  in  office  of  Thos.  W.  Lamb,  Toronto. 

References:  J.  L.  Brower,  C.  V.  Corless,  P.  Gillespie,  H.  E.  T.  Haultain,  T.  R. 
Loudon,  J.  F.  Robertson,  C.  R.  Young. 

MILLER— WARREN  CRON,  of  St.  Thomas,  Ont.  Born  at  Point  Edward. 
Ont.,  Feb.  12th,  1894.  B.Sc.  (hons.  in  civil  eng.)  Queens  Univ.  1917;  Coll.  Inst.i 
etc.  Summers:  1913,  D.L.S.  resurveying  with  C.  F.  Aylesworth;  1914-15,  leveller, 
Dept.  Railways  &  Canals,  Servern  dist.,  Trent  Canal;  Aug.-Sept.  1915,  inst'man, 
O.L.S.  resurvey,  Fitton  &  Chase,  Orillia;  June  1916,  enlisted,  overseas  July  1918- 
July  1919;  July-Nov.  1919,  asst.  to  city  engr.,  and  at  present  city  engr.,  St.  Thomas, 
Ont.,i  neluding  work  of  St.  Thomas  Board  of  Water  Comm'rs. 

References:  F.  A.  Bell,  J.  A.  Bell,  W.  F.  M.  Bryce,  R.  J.  McClelland,  T.  S.  Scott. 

ROCHE— IVOR  FRANCIS  REES,  of  Westmount,  P.Q.  Born  at  Fredericton, 
N.B.,  Nov.  1st,  1891.  Educ,  B.Sc,  McGill  Univ.  1913.  Timekeeper  on  grain 
conveyors,  Montreal  Harbor;  rodman,  draftsman,  etc.  on  railroad  constrn.,  C.P.R.; 
concrete  pile  inspector,  Northern  Elec.  Mfg.  Co.;  transitman  on  location  party  and 
constrn.,  C.P.R.,  Trenton,  Ont.;  2  yrs.  office  engr.  and  asst.  to  supt.,  John  S.  Metcalf 
Co.,  Trenton,  on  constrn.;  res.  engr.  on  constrn.  work,  Can.  Light  &  Power  Co., 
St.  Timothee,  P.Q.,  installing  water  turbines  and  generators,  etc.;  at  present,  with 
Lignite  Board  of  Canada,  as  asst.  engr.,  designing  industrial  bldgs.  and  drawing  up 
plans  for  same. 

References:  C.  E.  Fraser,  R.  DeL.  French,  H.  R.  Rolph,  K.  B.  Thornton, 

ROSE— JOHN  THOBURN,  of  Winnipeg,  M  an.  Born  at  Toronto,  Ont.,  Sept. 
4th,  1894.  Educ,  B.A.Sc,  Toronto  Univ.,  1915.  Oxford  School  of  Mil.  Aeronautics, 
1917.  1913  (5  mos.  1914  (2  mos.)  inspector,  roads  and  pavements,  Toronto;  1914 
(4  mos.  storage  investigation,  Water  Power  Branch,  Ottawa;  1915,  asst.  on  water 
power  reconnaissance  survey;  3  yrs.  overseas  with  C.F.A.  and  R.A.F.,  pilot,  R.A.F. 
(Lieut.) ;  at  present,  junior  power  development  engr.,  Hydrometric  Survey  of  Manitobai 

References:  C.  H.  Attwood,  P.  Gillespie,  M.  C.  Hendry,  J.  T.  Johnston,  M.  A. 
Stewart. 

TILLSON— LAURENCE  BYRON,  Lieut.,  M.C.,  of  Windsor,  Ont.  Born  at 
Gravenhurst,  Ont.,  June  22nd,  1892.  Educ,  B.A.Sc,  Toronto  Univ.  1915.  Summers: 
1912,  asst.  hydrographer  hydrographic  surveys;  1913,  topog'r,  Old  Man  River,  irriga- 
tion survey;  1914,  topog'r,  irrigation  survey,  Saskatchewan,  Dept.  of  the  Interior; 
Feb.  1915-Apr.  1919,  military  service,  bombardier,  corporal  and  lieut.,  Sept.  1919 
to  date,  with  Can.  Steel  Corp.,  Ojibway,  as  inst'man  on  eng.  staff. 

References:  H.  R.  Carscallen,  A.  E.  Eastman,  J.  E.  Porter,  A.  A.  Richardson 

F.  S.  Rutherford,  H.  Thorne. 

WALLACE— GEORGE  ARTHUR,  of  Montreal.  Born  at  Milton  East,  P.Q., 
May  18th,  1892.  Educ,  B.Sc,  McGill  Univ.  1919.  2  mos.  in  shops  of  Can.  West- 
inghouse  Co.;  1  yr.  on  submarine  detection  work,  British  Admiralty  (2nd  lieut.  Royal 
Marines);  June  1919  to  date,  lecturer  in  elec.  eng.,  McGill  Univ. 

References:  E.  Brown,  E.  G.  Burr,  C.  V.  Christie,  L.  A.  Herdt,  H.  M.  MacKay. 
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ACCOUNTING 


Keeping  Books  with  the  Power  Plant — I,  Robert  June.  Re  frig.  Wor  d 
vol.  54,  no.  11,  pp.  25-26  and  35.  To  keep  records  of  permanent  specifications 
of  all  equipment,  load  demands,  and  costs  of  operation. 

AERONAUTICS 

Canada.  Canada's  Plan  for  Control  and  Development  of  Aeronautics,  Allen 
Sinsheimer.  Automotive  Industries,  vol.  41,  no.  15,  Oct.  9,  1919,  pp.  701-703. 
Original  draft  of  recently  established  Air  Board  for  control  of  aeronautics. 

Commercial.  Commercial  Aerial  Navigation  (La  navigation  commerciale  aerienne). 
Emile  Gouault.  Genie  Civil,  vol.  75,  no.  17,  Oct.  25,  1919,  pp.  391-394,  3  figs. 
Its  possibilities.  Reference  is  made  to  development  in  Great  Britain  and 
Germany. 

France.  France  Adopts  Definite  Plan  to  Promote  Aircraft,  Allen  Sinsheimer. 
Automotive  Industries,  vol.  41,  no.  14,  Oct.  2,  1919,  pp.  653-654.  Depart- 
ment of  Aeronautics  created  to  supervise  domestic  regulations  and  award 
subsidies  and  premiums. 

History.  Historical  Account  of  Aviation  During  the  War  from  1914  to  1918  (Histo- 
rique  de  l'emploi  de  l'aviation),  J.  Orthlieb.  Aeronautique,  vol.  1,  no.  5, 
Oct.  1919,  pp.  177-179,  3  figs.  Aviation  during  operations  at  Verdun.  (Con- 
tinuation of  serial.) 

Navigation.  Air  Navigation,  H.  E.  Wimperis.  Aeronautical  Jl.,  vol.  23,  no.  104, 
Aug.  1919,  pp.  445-461,  10  figs.  Because  long  experience  of  mariner  will  not 
apply  in  upper  air  and  experience  has  shown  insufficiency  of  available  meteoro- 
logical knowledge  of  air  navigation,  need  of  supporting  in  every  possible  way 
development  of  really  scientific  work  in  meteorology  in  every  part  of  world, 
and  especially  study  of  physics  of  upper  air  is  concluded. 

War  Progress.  The  Scientific  Progress  of  Aviation  During  the  War,  L.  Bairstow. 
Engineering,  vol.  108,  no.  2806,  Oct.  10,  1919,  pp.  493-496,  16  figs.  Including 
graphs  indicating  comparison  of  pressure  plotting  on  model  and  full-scale 
biplane  with  Royal  Air  Force  14  wings,  and  records  of  pitching  oscilations. 
Paper  read  before  British  Assn.  for  Advancement  of  Sci. 

AEROPLANES 

Design.  The  Loads  and  Stresses  on  Aeroplanes,  John  Case.  Aeronautics,  vol.  17, 
nos.  312,  313  and  314,  Oct.  9,  10  and  23,  1919,  pp.  343-347,  366-368  and  389- 
391,  7  figs.  Oct.  9:  Formulae  for  calculating  stresses  in  a  spar.  Oct.  16:  Table 
showing  bending  moment,  shearing  forces,  stresses,  etc.,  obtained  by  different 
methods;  design  of  spars  for  bottom  wing;  effect  of  pin  joint  within  bay. 
Oct.  23:  Effect  on  movement  of  points  of  support;  general  theory  of  continuous 
beams. 

Engines.  Details  of  300-Horsepower  Maybach  Airplane  Engine — III.  Automotive 
Manufacturer,  vol.  61,  nos.  6  and  7,  Sept.  and  Oct.,  1919,  pp.  21-24  and  23-25, 
7  figs.  Mechanical  construction  and  design  features;  carburation  and  fuel 
supply  system  and  fuel  pump.     Table  of  general  data.     (Concluded.) 

German  Airplane  Motors  (Les  moteurs  d'aviation  allemands),  G.  Crou- 
vesler.  Aerophile,  vol.  27,  nos.  17  and  18,  Sept.  1-15,  1919,  pp.  275-278,  6  figs. 
Siemans-Schuckert   160-hp.,   11   cylinder  rotary  engine. 

E-ngine  Testing.  The  Altitude  Laboratory  for  the  Testing  of  Aircraft  Engines, 
H.  C.  Dickinson  and  H.  G.  Boutell.  Flight,  vol.  11,  no.  43,  Oct.  23,  1919, 
pp.  1398-1404,  9  figs.  Air  cooling  systems;  jacket  circulating-water  cooling 
system;  exhaust  system;  measurement  of  air  now  to  carburator;  temperature 
measurements 

Engine  Power  and  Height,  H.  T.  Tizard.  Engineering,  vol.  108.  no.  2808, 
Oct.  1919,  pp.  561-563,  5  figs.  Examination  of  performance  tests  of  airplanes 
and  bench  tests  made  under  artificial  altitude  conditions  in  order  to  determine 
whether  or  not  density  of  charge  entering  cylinder  is  proportional  to  density 
•f  external  atmosphere.  It  is  concluded  that  "no  good  ease  can  be  made  out 
at  the  present  time  for  abandoning  the  standard  method  of  reducing  perfor- 
mances in  favor  of  one  which  assumes  that  engine  power  is  independent  ,>t 
atmospheric  temperature."  Paper  read  before  Eng.  Section  of  British  Vssn 
for  Advancement  of  Sci. 


Engine  Vibration.  Vibration  of  Differential  Engines,  J.  Morris.  Aeronautics, 
vol.  17,  no.  314,  Oct.  23,  1919,  pp.  392-393.  Vibration  is  studied  by  methods 
of  dynamics,  engine  being  considered  as  cause  of  overhanging  revolving  tail 
shaft  with  load  on  it  revolving  in  opposite  direction 

Fire  Protection.  Aviation  and  Fire  Protection,  W.  T.  Colyer.  Quarterly  of 
the  Nat.  Fire  Protection  Assn.,  vol.  13,  no.  2,  Oct.  1919.  pp.  114-120.  Fire 
hazards  and  methods  which  have  been  devised  to  protecting  air  machines. 

Metal  Construction.  _  Metal  Construction  of  Aircraft  (Construction  metallique 
de  l'avion),  Henri  Mirgue.  Aerophile,  vol.  27,  nos.  1">  and  16  and  17  and  18. 
Aug.  1-15  and  Sept.  1-15,  1919,  pp.  226-227  and  270-273,  20  figs.  Aug.  1-15: 
Characteristics  of  Rudge  and  Dunlap  beams.  Sept.  1-15:  Particulars,  of 
Boulton,  Poul  and  Humber  beams. 

Some  Faults  of  Airplane  Metals — II,  Water  J.  May.  Mech.  World, 
vol.  66,  no.  1712,  Oct.  24,  1919,  p.  198,  2  figs      Imperfections  in  riveting. 

Over-Water  Flight.  Safety  of  Airplanes  in  Oceanic  Flights  (La  securite  <\f?  avions 
dans  les  traversees  maritimes),  G.  Blanchet.  Aerophile.  vol.  27,  nos.  17  and  18, 
Sept.  1-15,  1919,  pp.  273-274,  9  figs.  Collapsible  floating  device  which  may  be 
filled  instantly  with  compressed  air. 

Magnetos.     See  Magnetos,  Airplane. 

Performance.  Performance  of  an  Airplane  Fitted  with  Supercharged  Motor  (Etude 
des  Performances  d'un  Avion  muni  d'un  Moteur  suralimente),  A.  Toussaint. 
Aeronautique,  vol.  1,  no.  5,  Oct.  1919,  pp.  188-196,  4  figs.  Graph  for  deter: 
mining  performances  to  be  expected  with  various  loads  and  different  wing 
areas.     Curves  are  calculated  for  type  Bregnet  14  A  2  Ren.  300  hp. 

Propellers.  Bakelite-Micarta  Airplane  Propellers,  N.S.  Clay.  Elec.  Jl..  vol.  16, 
no.  11,  Nov.  1919,  pp.  482-484,  7  figs.  Characteristics  of  bakelite-micarta 
said  to  make  this  material  particularly  suitable  for  propeller  construction. 
Method  of  manufacturing  propellers  of  bakelite-micarta  is  outlined. 

Air  ProDellers  (Verstellbare  Luftschrauben),  C.  Eberhardt.  Motor- 
wagen,  vol.  22,  no.  19,  July  10,  1919,  pp.  333-338,  7  figs.  Properties  of  curves. 
(To  be  concluded.) 

Propeller  Thrustmeter.  Recording  Propeller  Thrustmeter.  Automotive  Indus- 
tries, vol.  41,  no.  14,  Oct.  2,  1919,  pp.  675-677,  6  figs.  Device  designed  by 
Airplane  Engineering  Division  of  U.S.A.  It  consists  of  separate  driving 
mechanism  and  propeller  mounting  so  arranged  that  propeller  may  slide  longitu- 
dinally to  limited  extent  on  its  shaft,  while  still  being  turned  throueh  positive 
connection  with  engine. 

AIRPLANES 
See  Airplanes,  Performances. 

Superchargers.  The  Odier  Self-Starter.  Aeronautics,  vol.  17.  no.  813,  Oct.  16, 
1919,  p.  370,  2  figs.     For  aeronautic  engines. 

Types.  The  "Bristol"  Coupe:  275  HP.  Rolls-Rovce  Falcon.  Flight,  vol.  11,  no.  43. 
Oct.  23,  1919,  pp.  1390-1391,  2  figs.  Military  type  refitted  for  commercial 
service  by  adding  roof  to  rear  portion  of  fuselage.  Also  in  Aeronautics,  vol.  17, 
no.  313,  Oct.  16,  1919,  p.  363,  2  figs. 

The  "Bristol"  Tourer.  Flight,  vol.  11,  no.  45,  Nov.  6,  1919,  p.  1452, 
1  fig.  General  specifications  are:  Weight,  loaded,  2800  lb.;  wing  span  39  ft. 
3  in.;  overall  length,  25  ft.  9  in.;  ceiling,  20,000  ft. 

German  Giant  Airplanes  (Les  avions  gi'ants  allemands'),  G.  Crouvezier. 
Aerophile,  vol.  27,  nos.  15  and  16,  Aug.  1-15,  1919,  pp.  241-245,  8  figs.  Design 
features  of  various  tvpes. 

The  Boulton  &  Paul  Commercial  Machine,  Flight,  vol.  11,  no.  44,  Oct.  30, 
1919,  pp.  1416-1422,  16  figs.  Main  particulars  are:  Weight,  loaded,  7000  lb.; 
speed  at  10.000  ft.,  149  miles  per  hour;  climb  to  10,000  ft.,  8  min.;  to  15,000  ft., 
15  min.;  ceiling  25,000  ft.;  fitted  with  two  45  lip.  Napier  Lion  engines. 

Air  Conditioning.  Industrial  Air  Conditioning,  J.  Esten  Boiling.  Jl.  Cleveland 
Eng.  Soc  vol.  12,  no.  1,  July  1919,  pp.  11-23,  8  figs.  Its  industrial  applications. 
Heat  Content  of  Moist  Air  (Ueber  den  Warmeinhalt  der  feuchten  Luff), 
W.  Schule,  Zeitschrift  des  Vereins  Deutscher  Ingenieure,  vol.  63,  no.  29, 
July  19,  1919,  pp.  682-684,  8  figs.  Reyscher's  diagram  of  heat  content  of 
moist  air  is  corrected,  amplified  and  extended  to  temperatures  up  to  350  deg. 

Air  Preheating.  Thermal,  constructional  and  operating  Conditions  and  their 
Relation  to  efficient  Preheating  of  Air  in  Furnaces  I  I  »ie  thermischen,  baulichen 
und  betrieblichen  Bedingungen  fur  einen  giinstigen  Wirkungsgrad  der  Winder- 
hitzung  bei  Hochofen).  Hugo  Bansen.  Stahl  und  Eisen,  vol.  39,  no.  20,  May  15, 
1919,  pp.  531-538,  8  figs.  Calculating  dimensions  of  preheater  from  amount  of 
flue  gas  and  its  velocity.     Means  for  increasing  efficiency. 

Aircraft.     See  Aeronautics  and  Aeroplanes. 

Airships  Electrostatic   Effect.     Electrostatic   Effects   on    Airships,   Gord 

Fulcher.     Aeronautics,  vol.  17,  no.  314,  Oct.  23,  1919,  pp.  386-387.     Results 
of  investigation   to  determine  safety   precaution   in   design,    construction   and 
operation   of  airships  necessary   because  of  electrostatic  effects,    undei 
at  request  of  Bur.  of  Construction  and  Repair,  N'avy  Dept 

See  also  Balloons. 
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Alcohol.  Wood  Alcohol— A  New  Industrial  Monarch.  Sei.  Am.,  vol.  121.  no.  19, 
Nov.  8.  1919,  p.  4(52,  3  figs.  Its  production  and  utilization  in  United  Stales 
during  and  since  war. 

Allots  Aluminum.  Ternary  Alloys  of  Aluminum  with  Magnesium  a"d,Poppre/ 
■  I  eber  ternare  Legierungen  des  Aluminiums  mit  Maghesium  and  M pierj, 
Rudolf  Vogel.  Zeitschrift  fur  anorganische  und  allgemeine  Chemie,  vol.  iu<. 
no.  4,  July  29,  1919,  pp.  265-307,  43  figs.,  partly  on  4  supp.  P'ftes.  tests 
made  with  binary  and  a  number  of  ternary  alloys  showed  that  tendency  to 
binary  combinations  is  very  prevalent  among  metals  but  that  combinations  oi 
three  metals  are  less  frequent.  __  TI     .  rp._o4 

Some  Testa  of  Light  Aluminum  Casting  Alloys— the  Effect  of  Heat  treat- 
ment. P.  D.  Merica  and  C.  P.  Karr  Dept.  Commerce,  Technologic  Papers 
Bur  of  Standards,  no.  139,  Oct.  24.  1919,  31  pp.,  16  figs.,  partly  on  supp.  Plates 
Tensile  properties  and  hardness  of  a  number  of  different  compositions  oi  ngnt 
aluminum  casting  alloys,  comparison  of  their  resistance  to  corrosion,  and 
determination  for  a  few  commonly  used  compositions  of  resistance  to  action 
of  alternating  stresses.  ,    .- 

Study  Common  Aluminum  Alloys,  Robert  J.  Anderson.  Foundry,  vol.  <u, 
no.  19,  Nov.  15,  1919.  pp.  827-828.  Discussion  of  relative  merits  ot  various 
aluminum  alloys  used  for  easting  purposes.  .     . 

Tempering  of  Various  Aluminum  Alloys  (Contribution  a  1  etude  de  la 
trempe  de  certains  alliages  d'aluminium),  Leon  Guiller,  Jean  Durand  and  Jean 
Galibourg.  Comptes  rendus  des  Seances  de  I'Academie  des  Sciences,  vol  Ui.», 
no.  11,  Sept.  15,  1919,  pp.  58-511.  Experimental  study  of  processes  which 
were  employed  during  war  giving  various  degrees  of  hardness  to  duralumin. 

Copper.  Copper  Silicon  Alloys -(Sur  les  alliages  cuivre-silicium),  A.  Sanfourche. 
Revue  de  MetaUurgie,  vol.  16,  no.  4.  July-Aug.,  1919,  pp.  240-256, 1  fig-  Forma- 
tion, composition,  methods  of  analysis  and  diagram  of  state. 

See  also  Alloys,  Aluminum. 

Iron.  The  Electrical  Properties  of  Iron  Alloys,  E.  Gumlich.  Elecn.,  vol.  83,  no.  2163. 
Oct.  31,  1919,  pp.  494-495.  Report  of  committee  appointed  by  Verband 
Deutseher  Elekrotechniker  to  investigate  magnetic  properties  of  iron  in  so 
far  as  they  depend  on  chemical  constituents  and  thermal  treatment.  Translated 
from  Elektrotechnische  Zeitschrift. 

Megnesium.     Sec  Alloys,  Aluminum. 

Silicon.  Limit  of  Combination  of  Silicon  with  some  Metals  of  Iron  Family  (Sur  la 
limite  de  eombinaison  du  silieium  avec  quelques  metaux  de  la  famille  du  fer), 
A.  Sanfourche.  Revue  de  MetaUurgie,  vol.  16,  no.  4,  July-Aug.  1919,  pp. 
239-245.  Experimental.  It  was  found  that  richest  combinations  manifest 
tendency  to  partial  dissociation  until  equilibrium  was  established  according 
to  general  equation  MxSly  =  Mx  Siy — z+Siz. 
See  also  Alloys,  Copper 

Tin-Anttmony-Arsf.ntc.  The  Ternary  Alloys  of  Tin-Antimony-Arsenie,  J.  E. 
Stand.  Metal  Indus.,  vol.  15,  no.  14,  Oct.  3,  1919,  pp.  268-275,  19  figs.  Most 
perfect  structural  arrangement  of  crystals  is  said  to  have  been  found  in  alloy 
containing  70  and  85  per  cent  tin,  25  and  18  per  cent  autimony,  and  4  to  5  per 
cent  arsenic. 

Tin-Thallium.  Thallium-Tin  Alloys  (Ueber  Thallfum-Zinu-Legierungen),  Paul 
Fuchs.  Zeitschrift  fur  anorganische  und  alleeremeine  Chemie,  vol.  107,  no.  4, 
July  29,  1919,  pp.  308-312,  2  figs.  Metallographic  report  of  Institute  of 
Physical  Chemistry  at  Goettingen  University.     Crystallization  curves. 

ALTERNATORS 

Characteristics  of  Alternators  (Remarques  sur  les  caraet£ristiques  d'alter- 
nateurs),  M.  Doligez.  Bulletin  de  la  Societe  Franchise  des  Eleetriciens,  vol.  9, 
no.  82,  July,  1919,  pp.  485-498,  6  figs. 

ALUMINUM 

Aluminum  in  Aeronautics  (L'aluminum  dans  l'A^ronautique).  M.  Grard. 
Aeronautique,  vol.  1,  no.  5.  Oct  ,  1919,  pp.  183-187,  7  figs.  Introductory 
statement  giving  statistics  of  world  production  of  aluminum  and  its  physical 
and  chemical  characteristics.     (To  be  continued.) 

Industrial  Uses  of  Aluminum  (Ouelques  applications  industrielles  de 
l'aluminium),  Jean  Escnrd.  Revue  d'EIectromftnllurgie,  vol.  13.  no.  3,  May 
and  June,  1919,  pp.  63-72.  Aluminum  paper,  aluminum  powder,  aluminum 
photo-powders,  and  uses  of  aluminum  gas  industry. 

Allots.     See  Alloys,  Aluminum. 

AMMETERS 

British  Standard  Specification  for  Recording  (Graphic)  Ammeters, 
Voltmeters  and  Wattmeters.  British  Eng.  Standards  Assn.,  no.  90,  Oct.  1919, 
14  pp..  1  fig.  Limits  of  error  varies  from  1.5  to  2.5  per  cent,  of  maximum 
scale  value  for  voltmeter.  Corresponding  figures  for  ammeter  and  wattmeter 
arc  3  to  3.5  per  cent   respectively. 

British  Standard  Specification  for  Indicating  Ammeters,  Voltmeters, 
Wattmeters,  Frequency  and  Power-Factor  Meters.  British  Eng.  Standards 
Assn.,  no  89,  Oct.  1919,  24  pp.,  3  figs.  Specifications  include  both  indicating 
and  graphically  recording  instruments. 

AMMONIA 

Analysis  Liquor.  The  Estimation  of  Cyanogen  Compounds  in  Concentrated 
Ammonia  Liquor —  11.  The  Estimation  of  Thiocarbonate.  Percy  Edwin 
•Spiclmann  and  Henry  Wood.  J.  Soc.  Chem.  Indus.,  vol.  38,  no.  20,  Oct.  31, 
1919,  pp.  369T-370T.  Colorimetric  method  outlined  in  .11  of  Soe.  of  Chem. 
Indus.,  1919.  pp.  38T-43T,  extended  to  include  determination  of  thiocarbonate. 

Oxidation.  The  Oxidation  of  Ammonia,  W.  8.  Landis,  Thirty-fifth  General 
Meeting  of  Am.  Electro-f  hem.  Soc.,  Apr.  3,  1919,  pp.  283-303,  4  figs.  Historical 
account  of  development  of  various  process. 


Catalytic  Oxidation  of  Ammonia  (Etude  de  L'oxydation  catalytique  de 
l'ammoniaque),  Paul  Pascal  and  Eugene  Decarriere.  Bulletin  de  fa  Societe 
ehimique  de  France,  vol.  25  and  26,  no  9,  Sept.,  1919,  pp.  489-507,  7  figs. 
Experimental  study  made  by  varying  form  of  catalytic  agent,  temperature 
of  reaction,  duration  of  contact  and  composition  of  gaseous  mixtures  submitted 
to  catalysis. 

AMPLIFIERS 

See  Vacuum  Tubes. 

ASH   HANDLING 

See  Coal  Handling. 

ASYNCHRONOUS   MACHINES 

Methods  for  Testing  Asynchronous  Machine  (Perfectionnement  ftux 
methodes  d'essai  des  machines  asvnchrones),  J.  le  Monier.  Revue  generale 
de  l'Electrieite,  vol.  6,  no.  10,  Oct.  18,  1919,  pp.  499-500,  2  figs.  How  to  prevent 
errors  resulting  from  difference  of  frequency  used  in  tests  as  compared  with 
normal  frequency  of  machine. 

ATOMIC   STRUCTURE 

The  Structure  of  Atoms  (La  structure  des  atomes),  A.  Berthoud.  Revue 
generate  des  Sciences,  vol.30,  no.  20,  Oct.  30,  1919,  pp.  578-588,  2  figs.  Scientific 
basis  of  electron  theory  of  matter.  Conference  made  before  general  assomoly 
of  Swiss  Soc.  of  Nat  Sei. 

The  Nature  of  the  Forces  between  Atoms  in  Solids,  Ralph  W.  G  Wvckoff. 
Jl.  Wash.  Acad.  Sei.,  vol.  9,  no.  19,  Nov.  19,  1919,  pp.  565-592.  It  is  empha- 
sized that  only  arrangement  of  outside  electrons  has  bearing  on  phenomena 
usually  included  under  term  chemistry.  Several  typical  compounds  are 
considered  with  reference  to  nature  of  forces  producing  them.  Solid  substances 
are  classified,  according  to  nature  of  forces  of  combination,  into  molecule- 
forming,  polar  and  valency  compounds. 

Atoms  and  Molecules,  Jean  Becquerel.  Sei.  Am.  Supp.,  vol.  88,  no.  2,285, 
no.  8,  1919,  pp.  260-263.  11  figs.  An  elementary  explanation  of  modern  methods 
of  proving  their  existence. 


See  Vacuum  Tubes. 


AUDION 


AUTOMOBILES 


Engines.  Varied-Duty  Engines  in  Bude  Series.  Automotive  Industries,  vol.  41, 
no.  16,  1919,  pp.  764-766,  5  figs.  Construction  details  of  series  of  eight  models, 
of  four  cylinder  L-head  type. 

Darraeq  8-Cvlinder,  20  hp.  Engine  Has  American  Features.  Automotive 
Industries,  vol  41,  no.  16,  Oct.  16,  1919,  pp.  756-758,  5  figs.  Model  exhibited 
at  Paris  show  has  increased  accessibility  of  engine  parts  of  integral  manifolds 
and  cross  shaft  for  driving  water  pump  and  generator. 

An  Unusually  Powerful  Six-Cylinder  Engine.  Automotive  Industries, 
vol.  41,  no.  15,  Oct.  9,  1919,  pp.  728-731,  7  figs.     Particulars  of  Fiar  engine. 

Suere  Eight  Cylinder  Engine  Only  1.77  bv  3.54.  Automotive  Industries, 
vol.  41,  no.  16,  Oct.  16,  1919,  pp.  760-761,  6  figs.  Shown  at  Paris  exhibit. 
V-type  motor,  of  two  castings,  said  to  have  smallest  bore  for  number  of  cylinders 
ever  built  in  France,  and  to  have  been  designed  for  quantity  production. 

Rear  Axle  Drive.  Rear  Axle  Drive  (Hinterachs-Antried),  Franz  Bohm.  Motor- 
wagen.  vol.  22,  no.  20,  July  20,  1919,  pp.  341-344,  9  figs.  Details  of  spur 
bevel  wheel  with  sector  shaped  bent  teeth;  advantages  of  Gleason  design. 

Types.  The  10  h.p.  Day-Leeds.  Autocar,  vol.  43,  no.  1254,  Nov.  1,  1919,  pp.  731- 
733,  9  figs.  Principal  specifications  are:  10  h.p.,  four  cylinders,  64  x  100  mm.: 
two-bearing  crankshaft,  pumpfed  trough  lubrication;  inverted  leather  cone 
clutch;  three-speed  and  reverse  gear  box;  semi-elliptic  front  and  back  springs. 

Fiat.  Fiat  Has  Six  and  Two  Four  Cylinder  Models.  Automotive  Industries,  vol.  41, 
no.  16,  Oct.  16,  1919,  pp.  754-755  and  781,  5  figs.  Changes  from  pre-war 
practice  by  Italian  maker  are  said  to  include  adoption  of  detachable  head, 
semi-floating  rear  axle,  lighting  and  starting  system  and  detachable  steel 
wheels. 

The  Eight-Cylinder  20  h.p.  Guy.  Autocar,  Oct.  25,  1919,  pp.  652-655, 
11  figs.  Specifications  20  h.p.;  two  blocks  of  four  cylinders  each,  set  at  90 
deg.;  four-speed  and  reverse  gear;  long  semi-elliptic  springs,  rear  underslung. 

Overland-4  Design  Has  High  Production  Merit.  Automotive  Industries, 
vol.  41.  no.  15,  Oct.  9,  1919,  pp.  704-708,  9  figs  Spring  suspension,  which 
by  overhang  extends  distance  between  spring  supports  to  130  in.  on  100-in. 
wheelbase,  is  noted  as  radical  change  made  from  usual  practice. 

The  New  11  h.p.  Riley.  Autocar,  vol.  43,  no.  1254,  Nov.  1,  1919,  pp. 
727-730,  11  figs.  Principal  specifications  are:  11  h.p.,  four  cylinders,  65-8 
x  110  mm.  bore  and  stroke;  fabric-faced  cone  clutch;  four-speed  and  reverse 
gear  box;  semi-floating  bevel  driven  rear  axle;  half-elliptic  springs. 

The  15-9  h.p.  Rouston  Hornsby.  Autocar,  vol.  43.  no.  1253,  Oct.  25, 
1919,  pp  646-648,  5  figs.  Specifications:  15.9  h.p.,  four  cylinders;  three-opeed 
and  reverse  gear  box  on  rear  axle;  three-quarter  elliptic  rear,  semi-elliptic 
front  springs. 

Trucks.     See  Motor  Trucks. 

AUTOMOBILE   SHOW 

Paris  Show  Indicates  Trend  toward  American  Practice,  W.  F.  Bradley. 
Automotive  Industries,  vol.  41,  no.  16,  Oct.  16,  1919,  pp.  751-753  and  773. 
Automobile  exhibition  shows  among  principal  changes  use  of  taper  bearingB, 
detachable  cylinder  heads,  aluminum  pistons,  pressed  steel  axles,  unit  power 
plants,  battery  ignition  and  electric  lighting  and  starting. 

Overhead  Valve  Engine  in  the  National.  Automotive  Industries,  vol.  41, 
no  14,  Oct.  2,  1919,  pp.  656-660,  8  figs.  Peak  is  71  Blip,  at  2,600  r.p.ra.: 
speed  range  from  3  to  65  miles  per  hour  is  provided  on  high  gear,  ratio  being 
4  to  1. 
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AUTOMOTIVE    PRODUCTS 

Export  Opportunities  for  Automotive  Products — V.  Automotive  Manu- 
facturer, vol.  61,  no.  7.  Oct  1919,  pp  7-9.  Countries  where  American  output 
can  he  sold,  reasons  why  they  are  needed  and  precautionary  methods  necessary 
in  selling  and  delivery. 

BAKELITE 

See  Aeroplanes,  Propellers. 

BALLOONS 

Atmospheric  Observation  Graphical  Solution  of  Some  Problems  Involved  in 
Determination  of  Atmospheric  Conditions  by  Means  of  Captive  Balloons. 
(Risoluzione  grafica  di  alguni  problemi  su  palloni  frenati),  V.  Baratta,  II  Nuovo 
Cimento,  vol.  17,  nos.  4,  5  &  6,  Apr..  May,  June,  1919,  pp  133-142,  4  figs. 
Based  on  equation  and  properties  of  catenary  curve. 

Firbs.  Causes  and  Preventions  of  Fires  in  Balloons,  W.  F.  Swann.  Sci.  Am.  Supp., 
vol.  88,  no.  2,285,  Nov.  8,  1919,  pp.  25S  and  280.  Conclusions  based  on  investi- 
gations of  fires  at  various  army  camps.     From  U.  S.  Air  Service. 


Observation 
vol.  1 


Observation   Balloons   (L'aerostation  d'observation).     A^ronautique, 
no.  5,  Oct.  1919,  pp.  180-182,  4  figs.     Types  carried  by  warships. 


See  Tow  Boat: 


BARGES 


BARYTES 


Parytes  M.  A.  Allen  and  G.  M.  Butler.  Univ.  of  Ariz.  Bui.,  Mineral 
Technology  Series,  Bui.  99,  no.  22,  1919-1920,  Aug.  1919,  pp.  1-18,  2  figs. 
Characteristics,  occurrences,  uses  and  mining  methods.  Bibliography  of 
articles  which  have  appeared  in  scientific  magazines  is  appended. 

BEARING   METALS 

Observations  on  a  Typical  Bearing  Metal,  Hilda  E.  Fry  and  W.  Rosenhain. 
Engineering,  vol.  108.  no.  2808,  Oct.  24,  1919,  pp.  563-565.  14  figs.  Micros- 
copic examinations  and  Brinell  hardness  measurements  of  alloy  composed  of 
4  per  cent  copper,  9  per  cent  antimony  and  8.5  per  cent  tin.  Paper  read  before 
Inst  of  Metals.  Also  in  Metal  Indus.,  vol.  15,  no.  14,  Oct.  3,  1919,  pp.  280-282 
and  286,  14  figs. 

See  also  Britannia  Metal. 

BEARINGS 

Hall  and  Roller.  Line  Shafting  and  Bearings,  Charles  L.  Hubbard  Natl  Engr., 
vol.  23,  no.  2,  Nov.  1919,  pp.  565-569,  19  figs.  General  discussion  of  installa- 
tion, adjustment,  care,  materials  and  sizes,  alignment  and  lubrication,  ball 
and  roller  bearings. 

Machining.  Common  Errors  in  Machining  of  Bearings,  Christopher  H.  Bierbaum. 
Mech.  Eng.,  vol.  41,  no.  11,  Nov.  1919,  pp.  879-880  and  907,  6  figs.  It  is  shown 
by  study  of  photomicrographs  of  finished  surfaces  how  important  it  is  to  use 
sharp  tools  with  proper  rake  in  order  that  crystalline  structure  of  surface  material 
of  bearing  may  not  be  so  crushed  that  it  will  fail  to  function  as  normal  bearing 
alloy. 

BELTING 

Czechoslovakia.  Leather  Belting  Seriously  Needed  in  Czechoslovakia.  Belting, 
vol.  15,  no.  9,  Nov.  5,  1919,  p.  29.  Doubt  exists,  however,  whether  American 
manufacturers  would  be  permitted  to  invade  field,  according  to  trade  commis- 
sioner's report. 

Uruguay.  Belting  Industry  in  Uruguay  Wins  Control  of  Field.  Belting,  vol.  15, 
no.  9,  Nov.  5,  1919,  pp.  33-34.  Balata  only  type  that  is  not  produced  there 
and  alone  offers  itself  for  exploitation  by  manufacturers  in  the  United  States. 

BENZOL 

Fubl.  Benzol  as  Fuel  a  4V£-Ton  Motor  Truck  (Betrieb  eines  4,  5  Tonnen  Lastwagens 
mit  Benzol-Treibol),  E.  Fischer.  Motorwagen,  vol.  22,  no.  20,  1919,  pp.  351- 
353,  1  fig.  Tests  were  made  with  latest  type  Daimler  motor  truck  with  universal 
joint  drive  equipped  with  45-hp.  motor  of  120  mm.  bore  and  160  mm.  stroke. 
It  is  concluded  that,  providing  motor  is  properly  adjusted,  uninterrupted  and 
comparatively  economical  operation  is  possible.  Formation  of  soot  and  oil 
vapors  in  exhaust  can  be  completely  avoided. 

Poisoning.  Cases  of  Chronic  Benzol  Poisoning  in  the  Rubber  Industry.  India- 
Rubber  Jl.,  vol.  58,  no.  15,  Oct.  11,  1919,  pp.  1-2.  From  annual  report  for 
1918  of  chief  inspector  of  factories  and  work  shops. 

BIOTITE 

The  Transparency  of  Biotite  to  infra-red  Radiations,  L.  C.  Martin.  Proc. 
Royal  Soc  vol.  96,  no.  A-676,  Oct.  9,  1919,  pp.  185-200,  8  figs.  Experimental 
varification  of  results  found  by  Sir  Wm  Crookes.  Transmission  effect  is  attri- 
buted to  temporary  chemical  change  due  to  rise  of  temperature. 

BISMUTH 

Determination  of  the  Electronic  Constants  of  Bismuth  (Dcterminazione 
delle  eostanti  elettroniche  del  bismuto),  G.  C.  Trabacchi.  Elettricista,  vol.  8, 
no.  14,  July  15,  1919,  pp.  105-106.  Equations  for  average  speed  of  positive 
and  negative  ions. 


BLACKSMITH    SHOP 

Modern  Requirement!  in  a  Railroad  Blacksmith  Shop.  Eng.  &  Con- 
tracting, vol.  5-',  no.  21  Nov.  19,  1919,  pp.  595  596  (  'onccrning  size  removal 
of  smoke  and  gases,  and  fuel  to  be  used  Paper  read  before  International 
Ry    Master  Blacksmiths'  Assn. 


BLAST   FURNACES 

New  American  Blast  Furnace  Plant.  Iron  &  Coal  Trades  Rev.,  vol.  99. 
no.  2696,  Oct.  31,  1919,  pp  559-561,  7  figs.  At  steel  works  in  West  Virginia. 
Attention  is  called  principally  to  design  features  intended  to  bring  about 
economy  in  coke  and  in  labor,  and  utilizing  excess  furnace  gas. 


See  Explosives. 


BLASTING 


BOILER   PLANT 


A  10,000  H.P.  Boiler  Installation,  Edward  R.  Wells,  W.  A.  Shoudy 
and  J.  G.  White.  Southern  Engr.,  vol.  32,  no.  2,  Nov.,  1919,  pp.  36-40,  6  figs. 
Details  of  mechanical  plant  installed  by  Texas  company  for  mining  of  sulphur. 

BOILERS 

Mill.  Economical  Operation  of  Mill  Boilers,  W.  E.  Snyder.  Blast  Furnace  & 
Steel  Plant,  vol.  7,  no.  11,  Nov.,  1919.  pp.  568-571.  Analysis  of  heat  losses 
in  boiler  and  stack,  preparation  of  coal,  training  of  operating  crews  and  forced 
blast  for  bituminous  coal  are  recommended.  Paper  read  before  Engrs.  Soc. 
of  Western  Pa 

WrATER  Circulation.  Improvement  of  Water  Circulation  in  Boilers  (Neuzeitliche. 
Kesselwasser-Umlaufverbesterung),  M.  Buchholz.  Flektrotechnischer  Anseiger, 
vol.  36,  nos.  53.54&  57,  June  1.  3  &  10,  pp  243-244,  L'ld-L'oO  and  264-264,  7  figs 
Details  of  Kunert  type  of  circulating  device.     (Concluded.) 

See  also  Draft  Indicators. 

BONUS   SYSTEM 

Wages  and  Bonus  Systems — I,  Herbert  C.  Armitage.  Eng.  &  Indus. 
Management,  vol.  2,  no.  19,  .Nov.  6,  1919,  pp.  581-583.  Advantages  of  employ- 
ing piecework  system. 

Analysis  of  Bonus  System  of  Wages  (Analisi  dei  sistemi  di  Salario  a  premio), 
A.  Primatesta.  Supp.  of  Rivista  Tecnica  delle  Ferrovie  Italiane,  1919,  pp.  3-82, 
57  figs.,  partly  on  6  supp.  plates.  Technical  comparison  with  suggestions  in 
regard  to  selecting  system  according  to  character  of  industry. 

BOOSTERS 

A  Back  E.  M.  F.  Booster,  G.  Bowron.  Elecn.,  vol.  83,  no.  2162,  Oct.  24, 
1919,  pp.  468-470,  5  figs.  Observations  made  in  connection  with  experiments 
illustrative  of  back  c.m.f.  of  direct-current  motor. 

BORE   HOLES 

Tapping  Water  by  Diamond  Drill  Holes.  Edmund  B.  Dow.  Proc. 
Australasian  Inst.  Min.  &  Metallurgy,  no.  34,  June  30,  1919,  pp.  1-7,  4  figs., 
partly  on  supp.  plate.     Method  of  calking  boreholes. 

BRAKES 

Friction.  On  Friction  Brakes  with  Straps  Stiffened  by  Wood  Blocks,  Walter  Pitt. 
Jl.  Instn.  Mech.  Engrs.,  no.  7,  Oct.  1919,  pp.  587-592,  2  figs.  Modification  of 
formula  for  brake-bands  in  order  to  make  it  applicable  to  case  when  strap 
has  wooden  blocks  rigidly  attached  to  it. 

Railroad.  Identifying  Defective  Wagon  Brakes.  Ry.  Gaz.,  vol.  31,  no.  16,  Oct.  17, 
1919,  p.  481,  3  figs.     Device  used  by  London  and  North  Western  Railway. 

Automatic  Brakes  (Selbsttatige  Weichen),  S.  Abt.  Zeitsehrift  fur  Klein- 
bahnen,  vol.  26,  no.  7,  July  1919,  pp.  337-344,  22  figs.  Description  of  types 
used  in  suspended  railways,  conveyors,  mine  railways  and  funicular  railways. 

BREATHING    APPARATUS 

Accidents.  Accidents  in  the  Use  of  Rescue  Apparatus,  D.  Dale  Logan.  Colliery 
Guardian,  vol.  117,  no.  3051,  June  20,  1919,  pp.  1489-1490,  1  fig.  Accidents 
due  to  structural  defect  of  rescue  apparatus  or  injury  of  apparatus.  Used 
and  possibilities  of  Proto  apparatus.     Paper  read  before  Instn.  Min.  Engrs. 

Tests.  Notes  on  Trials  of  Self-Contained  Breathing  Apparatus,  W.  H.  McMillan. 
Colliery  Guardian,  vol.  117,  no.  3049,  June  6.  1919,  pp.  1346-1347.  Trials 
were  made  for  purpose  of  determining  reliability,  safety  and  capacity  and 
comfort  for  doing  work  of  various  types. 

Use.  Effective  Use  of  Breathing  Apparatus,  J.  T  Ryan.  Coal  Industry,  vol.  2, 
no.  11,  Nov.  1919,  pp.  502-504.  Suggestions  in  regard  to  manner  of  using 
self-contained  breathing  apparatus  in  lighting  or  isolating  mine  fires.  Paper 
read  before  Min.  Section  of  National  Safety  Congress. 

BRICK 

Buildings.  "Bricks  without  Straw,"  Ira  H.  Woolson.  Quarterly  of  the  Nat.  Fire 
Protection  Assn.,  vol.  13,  no.  2.  Oct  1919.  pp.  141-148.  Advises  National 
Fire  Protection  Assn.  to  adopt  definite  policy  and  use  its  influence  collectively 
and  individually  in  securing  use  of  such  "construction  straws"  in  brick  buildings 
as  will  make  structures  as  a  whole  have  a  cohesive  fire-resistance  somewhat 
comparable  with  that  of  their  walls 


JOURNAL     OF     THE     ENGINEERING     INSTITUTE     OF     CANADA 


Plant.  Experimental  Brick  Plant  of  the  Nova  Scotin  Steel  &  Coal  Company.  Ltd., 
4..  Dawes.  Iron  &  Steel  of  Canada,  vol.  2,  no.  10,  Nov.  191.9,  pp.  269-271, 
3  figs.  Machinery  consists  of  dry-pan  clay  mill,  elevator,  wire  screens,  pug 
mill,  auger  brick-machine,  dies  and  wire  brick-cutting  machine. 

Silica.  Apparent  vs.  True  Specific  Gravity  of  Silica  Bricks,  Leon  R.  Office.  Jl. 
Am.  Ceramic  Soc,  vol.  2,  no.  10.  Oct.  1919,  pp.  833-835.  Of  27  samples  tested 
22  showed  slightly  higher,  2  same,  and  3  a  lower  true  specific  gravity.  iSy 
taking  average  of  differences,  true  specific  gravity  is  found  to  be  0.011  Higher 
than  apparent  specific  gravity. 

Slag-Lime.  Manufacturing  Slag-Lime  Brick  by  a  New  Process  at  Illinois  Plant. 
Brick  &  Clay  Rec,  vol.  55,  no.  10.  Nov.  4,  1919,  pp.  858-859,  2  figs.  Process 
is  similar  to  that  followed  in  manufacture  of  sand-lime  brick. 

BRIDGES 

Hell  Gate  Hell  Gate  Bridge,  New  York,  Frank  W.  Skinner.  Engineering,  vol.  108, 
no.  2804,  Sept.  26.  1919,  pp.  412  and  416-418,  6  figs.,  partly  on  2  supp.  plates. 
Specifications  for  rivets;  yard  assembling  of  trusses.     (Continuation  of  serial.) 

Portable,  Military.  Portable  Military  Bridges,  C.  E.  Inglis.  Engr.,  vol.  128, 
no.  3326,  Sept.  26,  1919,  pp.  310-312,  11  figs.  Evolution  of  type  which  became 
in  Inter  stages  of  war  standard  bridge  for  rapid  advance  work.  Paper  read 
before  British  Assn.  for  advancement  of  Science.  Also  in  Contract  Rec, 
vol.  33,  no.  46,  Nov.  12,  1919,  pp.  1044-1049,  6  figs. 

Timber.  Report  on  Methods  and  Equipment  Used  in  Renewing  Timber  Bridges 
in  Whole  and  in  Part.  Ry.  Maintenance  Engr.,  vol.  15,  no.  11,  Nov.  1919, 
pp.  398-399,  1  fig.  Resumed  of  present  practice.  Committee  report  presented 
at  Convention  of  Am.  Ry.  Bridge  &  Building  Assn.  Also  in  Ry.  Rev.,  vol.  65, 
no.  18,  Nov.  1,  1919,  pp.  642-644. 

BRITANNIA   METAL 

Some  Notes  on  the  Constitution  and  Metallurgy  of  Britannia  Metal, 
F.  C.  Thompson  and  F.  Orme.  Metal  Indus.,  vol.  15,  no.  14,  Oct.  3.  1919, 
pp.  276-278,  7  figs.  Heat  treatment.  Brinell  impressions  and  etchings  showing 
structure  of  tin  alloys  with  small  quantities  of  antimony  and  copper  known  as 
Britannia  metal. 

BRONZE.J 

High-Resistance.  High-Resistance  Bronzes  (Bronzes  a  haute  resistance).  Fonderie 
Moderne,  vol.  12,  no.  5,  May,  1919,  pp.  113-116,  1  fig.  Suggestions  in  regard 
to  drying  molds,  utilizing  waste  and  soldering.  From  Bulletin  Technologique 
des  Arts  et  Metiers. 

Effect  of  Phosphorus.  The  Effect  of  Phosphorus  on  Bronze,  William  Owens. 
Metal  Indus.,  vol.  15,  Oct.  10,  1919,  p.  293.  Philip's  specification  that  for  bear- 
ings limiting  values  of  copper  and  phosphorus  be  made  84.5  to  91  per  cent 
and  0.37  to  0.S5  per  cent.,  respectively,  is  recommended. 

BRUSH  HOLDERS 

Defects  to  be  Avoided  on  Yoke  Supported  Brush  Holders,  J.  A.  Horton. 
Elec.  Traction,  vol.  15,  no.  11,  Nov.  15,  1919,  pp.  772-775,  18  figs.  Defects 
and  errors  are  illustrated  by  diagrams  and  it  is  suggested  that  when  manufactur- 
ing wooden  brush-yokes  work  should  be  done  to  correct  drawings. 

BUREAU  OF  MINES 

Description  and  Activities  of  the  Pittsburgh  Station  Bureau  of  Mines, 
E.  E.  Thum.  Chem.  &  Metallurgical  Eng.,  vol.  21.  no.  7,  Oct.  1,  1919,  pp. 
432-436,  7  figs.  New  laboratory  building  costing  about  SI, 000,000  has  been 
dedicated  to  service  of  public  at  Pittsburgh  by  Bur.  of  Mines.  Its  activities 
cover  wide  range  of  subjects  of  importance  to  chemical  and  metallurgical 
enterprise. 


BURNERS,   OIL 


.See  Furnaces,  Oil  Burners. 

CABLES 

Electric  High-Tension.  High-Tension  Electric  Cables  (Notes  et  remarques  sur 
les  cables  electriques  a  haute  tension),  M.  Lebauoin.  Bulletin  de  la  Society 
Franpaise  do=  Elcctriciens,  vol.  9.  no.  82.  .Tnlv.  1919,  pp.  447-458  and  ^discus- 
sion) pr>.  458-464,  1  fig.  Concerning  installation,  testinp-  and  exploitation  of 
network  of  cables  transmitting  enercv  at  15.000  and  5,000  volts. 

Ilifh-Tension  Cnhlcs  for  Ootthnrd  Traction,  CHochsnnmungs  Rabel  fur 
die  Gotthnrd-Tmcktion),  Markus  Dumermuth.  Schweizerische  Bauzeitung, 
vol  74,  no.  16.  Oct.  18.  1919.  pr>.  193-196,  7  figs.  It  is  noted  that  in  order  to 
iudee  electric  strength  of  high-tension  cable  it  is  necessary  to  know  the  quality 
of  insulating  material  and  especially  the  stress  of  the  inner-most  layer  of 
insulating  material.  Calculation  of  dependence  of  this  stress  on  voltage, 
diameter  of  cable  and  thickness  of  layer  of  insulating  material  is  discussed. 

Hoisting.  Selection  and  Care  of  Hoisting  Cables.  Contract  Rec  ,  vol.  33.  no.  44, 
Oct.  29,  1919,  pp.  998-1001,  1  fig.  Defects  to  which  rones  and  chains  are 
subjected  and  measures  to  be  taken  to  prevent  accidents  in  hoisting  operations 

Submarine.  Notes  on  the  Localisation  of  Breaks  or  Faults  in  Submarine  Cables. 
J.  F.  Lloyd.  Elecn.,  vol.  S3,  no.  2163,  Oct.  31,  1919.  on.  498-500,  1  fig.  How  to 
calculate  combined  apparent  resistance  due  to  polarization  and  earth  current. 

CABLEWAYS 

Cableway  Built  in  1915  for  Transportation  of  Supplies  to  Armv  in  Alsace 
(Transporteur  funiculaire  de  Retoumemer),  F.  Mertz.  Genie  civil,  vol.  75, 
no.  18,  Nov.  1,  1919,  pp.  417-421,  13  tigs.  Cableway  was  nearly  4  mileB  long. 
It  was  operated  electrically. 


Spans  Simplify  Coal  Storage.  John  Sinclair/  Ga6.  Rec,  vol.  16,  bo.9» 
Nov.  12,  1919,  pp.  67-71,  6  figs.  Instances  where  cableways  are  said  to  have 
proved  extremely  flexible  in  storing  and  reclaiming  coal  for  public  utilities. 

CANALS 

Construction  Railroad.  Construction  Railroad  Along  the  Queenstown-Chippawa 
Canal,  Harry  Gardner.  Eng.  World,  vol.  15,  no.  10,  Nov.  15.  1919.  pp.  11-14, 
7  figs.  Railway  system  consists  of  double  track  main  line,  single-track  loading 
line  and  three  yards  on  west  side  of  canal  and  single-track  pump  line  on  east 
side. 

Head  Gates.  Discharging  Coefficients  for  Canal  Head  Gates,  J.  S.  Longwell  and 
Julian  Hinds.  Eng.  &  Contracting,  vol.  52,  no.  20,  Nov.  12,  1919,  pp.  552-555, 
11  figs.  Points  out  limitations  to  be  observed  in  application  of  formu.a  Q  = 
AC  \/  2gh  where  Q  is  discharge,  A  is  area  of  orifice, < '  is  coefficient  determined  by 
experiment,  and  h  is  effective  head.  Also  in  Eng.  World,  vol.  15,  no.  9,  Nov.  1, 
1919,  pp.  31-35   5  figs. 

WastewaY8.  Electrically  Operated  Wasteways  of  the  Tieton  Canal,  C.  F.  Gleason. 
Jl.  Electricity,  vol.  43,  no.  10,  Nov.  15,  1919,  pp.  464-465,  2  figs.  There  are 
five  waste  ways  located  at  about  two  miles  intervals,  each  being  of  sufficient 
capacity  to  discharge  total  flow  of  canal. 

CARBON  ACTIVATION 

The  Activation  of  Carbon.  N.  K.  Chaney.  Can.  Chemical  Jl.,  vol.  3,  no. 
11,  Nov.  1919,  pp.  372-375.  Nature  of  amorphous  carbon  as  construed  from 
study  of  defensive  methods  against  toxic  gases  used  in  warfare. 

CARBONIFEROUS  DEPOSITS 

Pre-Cambrian  and  Carboniferous  Algal  Deposits,  W.  H.  Twenhofel.  Am. 
Jl.  Sci„  vol.  48,  no.  287,  Nov.  1919.  pp.  339-352,  5  figs.  Suggested  method  of 
origin  of  deposits  of  laminated  type  occurring  in  Lower  Huronian  of  Michigan 
and  in  Pennsylvania  and  Permian  of  Kansas  and  Oklahoma. 


See  Ships,  Freight. 


CARGO  VESSELS 


CARS 


Accidents.  Accidents  Caused  by  Hand  and  Motor  Car.s.  .1.  I,.  Walsh.  Ry.  Si?nal 
Engr.,  .vol.  12,  no  11,  Nov.  1919.  pp.  391-393,  1  fig.  Importance  of  proper 
inspection  and  repair  is  emphasized  and  it  is  suggested  that  rules  governing  tins 
class  of  operation  be  more  generally  enforced.  Paper  read  before  Eighth  Annual 
Safety    Congress 

Dump.  The  Economic  Disposal  of  Waste  Material,  Howard  L.  Beach.  Off.  Proc. 
Ry.  Club  Pittsburgh,  vol.  18,  no.  7,  Sept.  25,  1919,  pp.  IK3-197  and  (discussion) 
pp.  198-204,  4  figs.     Illustrating  various  types  of  dump  cars. 

Freight.  Economics  of  Freight  Car  Maintenance,  L.  K.Siltcox.  Ry.  Rev.,  vol.  65, 
no.  19,  Nov.  8,  1919,  pp.  682-685.  Value  of  retirement  program,  as  drastic  as 
conditions  will  permit,  is  emphasized  particularly,  as  it  may  be  instrumental  in 
keeping  weakly  constructed  cars  out  of  heavy  trains  in  main  line  service. 

.Lighting.     See  Train  Lignting. 

Safety  Type.  Electric  Railway  Service  with  the  Safety  Type  Car,  E.  A.  Palmer. 
Proc  Pacific  Ry.  Club,  vol.  3,  no.  5,  Aug.  1919,  pp.  7-11.  Operating  data  of 
several  electric  companies  in  California. 

Street  Railway.     Sec  Street  Railway. 

Wheels.  Car  Wheels  and  Cause  of  Defects,  W.  F.  Tidswell.  Official  Proc.  Cai 
Foremen's  Assn.,  Chicago  no.  165,  Oct.  1919,  pp.  39-57,  6  figs.  Failures  dis- 
cussed are  sharp  or  worn  flange,  shelled  out,  burnt  chill,  either  from  sliding  or 
from  brake  application,  worn  tread,  worn  through  chill,  chipped  flange,  chipped 
rim,  etc. 

CASE-HARDENING 

Improvements  in  the  Case-Hardening  Process,  D.  Hanson  and  J.  E.  Hurst 
Proc.  Steel  Treating  Research  Soc,  vol.  2,  no.  7,  1919,  pp.  20-24  and  38-49,  6  figs. 
Experimental.  It  was  found  that  ordinary  methods  of  case  hardening  at  or 
above  900  deg.  cent,  tend  to  lead  to  formation  of  hyper-eutectoid  layer  ia  the 
ease,  which  is  frequent  source  of  flaking  and  grainding  cracks. 

CAST  IRON 

Contraction.  Effects  of  the  Contraction  of  Iron,  Ernest  Schwartz.  Foundry,  vol. 
47,  no.  19,  Nov.  15.  1919,  pp.  836-838,  2  figs.  Cores  which  do  not  break  up  as 
casting  sets  and  faulty  designs  are  mentioned  among  principal  causes  of  cracking 
of  castings  due  to  contraction. 

Stresses.  Study  on  Stresses  in  Cast  Iron  based  on  various  Burdens  (Beitrage  zur 
Kenntnis  der  Spannungen  im  (irauguss  unter  Zugrundelegung  verschiedener 
Gattierungen),  Otto  Banse.  Stab.]  und  Eisen,  vol.  39,  no.  22,  May  29,  1919, 
pp.  596-600,  4  figs.  Tests  show  that  measurements  of  outer  frame  parts  vary 
considerably  in  various  burdens.  Tests  are  said  to  show  also  that  next  to  proper 
burden  dry  sand  casting  is  one  of  means  to  avoid  stresses. 

Synthetic.  Synthetic  Cast  Iron,  Charles  Albert  Keller.  Eng.  &  Indus.  Manage- 
ment, vol.  2,  no.  17,  Oct.  23,  1919,  pp.  515-520,  I  figs.  Its  origin  and  develop- 
ment. 

CAST  STEEL 

Correct  Heat  Treatment  of  Cast  Steel.  Alvin  N.  Conarroc  Am,  Drop 
Forger,  vol.  5,  no.  11,  Nov.  1919,  pp.  538-541.  Discussion  of  changes  which 
take  place  in  steel  testing  during  heat  treatment  and  effect  of  cooling. 
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CATALYSTS 

See  Ferments,  Nitrogen  Fixation. 

CELLS 

Dry.  Regeneration  of  Dry  Cells.  Telephone  Engr.,  vol.  22,  no.  ■">,  Nov.  1919,  pp. 
41-42.  Wet  treatment  given  with  glass  water  jet  sprayer  through  waste  gas 
ppenings.     Translated  from  Fernsprech  Technik. 

See  also  Fire  Hazard- 

Ei.e<  tromotive  Forces.  Potentials  of  the  Zinc  and  Cadmium  Electrodes,  W. 
Grenville  Horsch.  Jl.  Am.  Chem.  Soc,  vol.  41,  no.  11.  Nov.,  1919,  pp.  1787- 
1800,  3  figs.  Measurements  of  electromotive  forces  of  following  cells:  Zn  ; 
ZnCL;  AgCl;  Ag;  Cd  (amalgam);  CdCL;  AgCl;  Ag;  Cd  (amalgam);  CdCL; 
Cd;  H2;  HO  (0.01M);  AgCl;  Ag. 

CEMENT 

Calcium  Sulphate  Effects.  The  Effect  of  Calcium  Sulphate  on  Cement,  J  C.  Witt. 
Philippine  .11.  Sci.,  vol.  14,  no.  2,  Feb.,  1919,  pp.  221-232,  2  figs.  It  was  found 
from  tests  that  soundness  and  effects  of  exposure  to  air  and  additions  of  hydrated 
lime  are  independent  of  sulphuric  anhydride  content. 

Mill  Accidents.  Hazards  of  Cement  Manufacture,  Rl.  Frame.  Cement  &  Eng. 
News,  vol.  31,  no.  11,  Nov.  1919,  pp.  41-42.  Study  of  cases  of  personal  injuries 
in  connection  with  cement  manufacturing  said  to  have  disclosed  that  screw 
conveyor  and  sliding  materials  were  always  among  leading  hazards. 

Mill  Equipment.  Electrical  Equipment  of  Western  Portland  Cement  Plant.  Elec. 
Rev.  (Chicago),  vol.  75,  no.  20,  Nov.  15,  1919,  pp.  809-810,  4  figs.  Showing 
application  of  electric  drive  in  operation  of  cement  mill. 

Mills,  Heat  Recovery  in.  The  Problem  of  Waste  Heat  Recovery  in  Cement  Mills, 
H.  D.  Boylor.  Cement*  Eng.  News,  vol.  31,  no.  11,  Nov.  1919,  pp.  4i;-4S. 
Tests  of  recovery  of  waste  heat  in  gases  of  combustion  from  rotary  kiln 

CENTRAL  STATIONS 

Lugano.  Reserve  Power  House  of  the  Lugano  Central  Station  (Die  Reservekraft- 
anlage  des  Elektrizitiitswerks  der  Stadt  Lugano),  Val.  Sacchi-Schweizerische 
Bauzeitung,  vol.  74,  no.  18,  Nov.  1,  1919,  pp.  222-228, 12  figs.  Equipped  with 
2400-hp.  Sulzer-Diesel  motor  of  760  mm  bore  and  1020  mm  stroke,  coupled  with 
2200k.v.a.  three-phase  a.  c.  generator. 

Military.  Electric  Installations  at  the  Front  (Gli  impianti  elettrici  alia  fronte). 
Elettricista.  vol.  8,  no.  13,  July  1.  1919,  pp.  97-104,  1G  figs.  Details  of  1800 
kw.  hydroelectric  central  station  in  Isonzo  at  Sagrado. 

Rates.  Central-Station  Rates  in  Theory  And  Practice,  H.  E.  Eisenmenger.  Elec. 
Rev.  (Chicago),  vol.  75,  nos.  18,  19  and  20,  Nov.  1,  8  and  15,  1919,  pp.  728-732, 
771-775  and  811-816.  Nov.  1.  Rates  based  on  demand  only;  rates  based  on 
both  energy  consumption  and  demand.  Nov.  8:  Rates  based  on  both  energy 
and  demand  time  interval  of  maximum;  how  demand  is  determined  and  other 
details.  Nov.  15:  Combined  energy  and  demand  rates;  substitutes  to  approxi- 
mate measured  demand. 

Central  Station  Power  Rates,  G.  M.  Gadsby.  Assn.  Iron  &  Steel  Elec. 
Engrs.,  Sept.,  1919,  pp.  16-24,  5  figs.  How  varying  demands  for  power  at 
different  times  of  day  affect  increase  of  power  rate  more  in  local  stations  than  in 
central     stations. 

Central  Station  Power  Rates,  E.  C.  Stone.  Assn.  Iron  &  Steel  Elec. 
Engrs.,  Sept.  1919,  pp.  1-15,  2  figs.  Fundamental  principles  involved  in 
methods  in  use  for  Waking  up  rate  schedules.  Showing  how  it  is  to  the  benefit 
of  the  community  as  well  as  to  that  of  central  stations  that  central  station  load 
be  developed  to  greatest  possible  degree. 

Note  on  the  Determination  of  Central  Station  Rates  (Notes  sur  la  tari- 
fication  de  l'6nergie  fileetrique) .  Edwin  Brandenburg.  Sociege  Beige  des 
Electriciens,  vol.  33.  July-Sept.,  1919,  pp.  188-198,  3  figs.  A  priori  determina- 
tion of  relation  between  electrical  quantities  and  cost  elements  giving  greatest 
economy. 

See  also  Pouter  Stations  in  Parallel. 

CHEMICAL  WARFARE  SERVICE 

Outline  of  Development  of  the  Chemical  Warfare  Service,  F.  M.  Dorsey. 
Jl.  Cleveland  Eng.  Soc,  vol.  12,  no.  1,  July  1919,  pp.  1-9.  Experimental  work 
done  in  order  to  produce  satisfactory  absorbent  for  chlorpierin  and  phosgene. 

CHLORINE  CELLS 

Observations  Regarding  Chlorine  Cells,  F.  G.  Wheeler.  Chem.  &  Metal- 
urgical  Eng.,  vol.  21,  no.  7,  Oct.  1,  1919,  pp.  436-438.  Concerning  shape, 
efficiency,  washing  caustic  from  cathode,  effect  of  steam  treatment  of  cathode 
compartment,  etc.     Based  on  experiments  and  observations. 

CHURCHES 

New  Parish  Church  for  a  Montreal  Suburb.  Contract  Rec,  vol.  33,  no.  45, 
No.  5,  1919,  pp.  1020-1021,  4  figs.  Constructional  features  of  building  being 
erected  at  cost  of  over  $300,000. 

CITIES 

Hygiene.  City  Hygiene  in  Relation  to  Employment,  David  Brooks.  Jl.  Roy. 
Sanitary  Instn.,  vol.  39,  no.  4,  June,  1919,  pp.  133-142.  Suggests  various  ways 
of  improving  health  conditions  in  a  large  city,  with  special  reference  to  London. 

Sanitation  and  Municipal  Death  Rates,  George  A.  Soper.  Can.  Engr., 
vol.  37,  no.  21,  Nov.  20,  1919,  pp.  475-476.  Order  in  which  sanitary  improve- 
ments should  be  undertaken  in  a  growing  village.  Paper  presented  at  Second 
Pan-American   Commercial   Conference. 


Planning.    The  Planning  of  Land  in  Relation  to  Municipal  and  s.»ri.,i  pr0]  i 

Thos.  Adams.     Can.  Engr.,  vol.  37,  no.  21,  Nov   20,  1919,  pp.  171'- 17  I      How  to 
lud  scientific  investigation  of  regions  and  municipal  areas  as  preliminary 
to  preparing  city  and  country  planning  scheme.     Paper  read  before  Am, 
for    Municipal    [mprovemi 

Town  Planning,  with  Special    Reference   to  Ottawa      Noulan  Cauchon. 
Engr.,  vol.  :S7.  nos.  20  and  21.  Noi     13  and  20,  pp.  155  157  a... I  177-I7'.i. 
Nov.   13:   Problems  of   highway  and  railway.     Nov.   20:  Sunlight  anil  office 
build  i 

CLAYS 

Tin-  Rehydration  of  <  lalcined  Clays,  .1.  S.  Laird  and  l(.  F.  ( Seller.  Jl.  \m 
('.ramie  Soc,  vol.  2,  no.  10,  Oct.  L919,  pp,  828-832.  As  result  0)  experimental 
work  it  is  concluded  that,  flint  clay  cannot  be  slaked  by  action  of  very  hot  watei 
in  any  reasonable  length  of  time,  and  plasticities  of  raw  clays  are  little  affected  by 
such  action;  also  that  clays  that  have  been  calcined  at  temperatures  higher  than 
700  deg.  cent.,  can  be  rehydrated  only  very  slowly  ami  incompletely. 

CLUTCHES 

Levers  Used  to  Multiply  Spring  Pressure  in  Clutch.  Automotive  In- 
dustries, vol.  41,  no.  14,  Oct.  2.  1919,  p.  661,  3  figs.  Springs  arc  mounted  directly 
on  master  ring  and  pressure  is  exerted  on  levers  also  carried  on  master  ring. 

COAL 

Bunkering.  British  Bunkering  and  Handling  Methods.  II.  Hubert.  Coal  Trade 
Jl.,  vol.  50,  no.  47,  Nov.  19,  1919,  pp.  1341-1342,  2  figs.  Typical  systems  of 
bunkering  coal  from  lighters  and  handling  in  storage  yards. 

Conservation.  A  National  Policy  of  Coal  Conservation.  Jl.  Roy.  Soc.  Arts, 
vol.  67,  no.  3492,  Oct.  24,  1919,  pp.  751-760.  Advocates  free-trade  national 
coal  research  policy  as  means  for  preserving  coal  resources  of  Great  Britain. 

Coal  and  Its  Conservation,  William  Arthur  Bone.  Jl.  Roy.  Soc.  Arts, 
vol.  67,  no.  3491,  Oct.  17,  1919.  pp.  737-743.  Economic  importance  of  coal. 
with  reference  to  present  coal  mining  labor  conditions  in  England. 

Coal  Conservation,  Dugald  Clerk.  Iron  &  Coal  Trades  Rev.,  vol.  99,  no. 
2696,  Oct.  31,  1919,  pp.  562-563.     Relative  efficiencies  of  gas  and  electricity. 

Coal  Conservation  and  Electric  Power  Supply,  William  Arthur  Bone 
Jl.  Roy.  Soc.  Arts,  vol.  67,  no.  3493,  Oct.  31,  1919,  pp.  765-772.  Conservation  of 
natural  resources  demands,  in  opinion  of  writer,  (1)  that  power  be  generated 
preferably  from  low-grade  coals  burnt  under  expert  supervision  in  large  boilers 
with  high  pressures  and  super-heat:  (2)  that  electricity  be  generated  in  large 
turbo-cylinders;  and  (3)  that  it  be  distributed  as  high-tension  current  through 
♦  public  mains  over  radius  up  to  29  miles  from  generating  stations. 

Deposits,  Lematang.  Scientific,  Technical  and  Economical  Importance  of  the 
Lematang  Coal  Deposits  (Dewetenschappelijke  en  technisch-economische 
beteekenis  der  Lematangkolenvelden),  H.  Tromp.  Ingenieur,  vol.  34,  no.  42, 
Oct.  18,  1919.  pp.  767-774,  14  figs.  Exploration  and  exploitation  of  Boekit- 
Asem  deposits.  Showing  geologic  formations,  chemical  properties  and  calorific 
values  of  coal.     (Concluded.)     Paper  read  before  Kon.  institut  van  Ingenieurs. 

Handling.  Elevating  and  Conveying  Equipment — I.  Coal  Trade  Jl.,  vol.  50,  no. 
47,  Nov.  19,  1919,  pp.  1343-1344,  4  figs.  Illustrating  various  kinds  of  equip- 
ment for  handling  coal  and  ashes. 

British  Methods  of  Coal  Handling — I,  II.  George  Frederick  Zimmer. 
Coal  Trade  Jl.,  vol.  50,  nos.  45  and  46,  Nov.  5  and  12,  1919,  pp.  1287-1289  and 
1316-1318,  4  figs.  Nov.  5:  Lesser  distances  require  smaller  sizes  of  traucks 
compared  to  those  in  America  and  methods  of  handling  are  adapted  to  tender 
physical  nature  of  English  coal.  Nov.  12:  Accumulation  of  coal  by  means  of  a 
telepher. 

Coal  Handling  on  the  Great  Lakes,  Garnault,  Agassiz.  Coal  Trade  Jl.. 
vol.  50,  no.  35,  Aug.  27,  1919,  pp.  1045-1047,  2  figs.  A  sketch  of  lake  coal 
business,  with  special  reference  to  Canadian  trade. 

New  Design  for  Coal  Loading  Pier.  W  L.  Moffett.  Mar.  Rev.,  vol.  49, 
no.  12,  Dec.  1919,  pp.  567-569.  5  figs.  Coal  is  taken  from  bin  on  car  dumper 
apron  by  belt  conveyors  in  four  movable  loading  towers  from  which  it  is  delivered 
to  vessels.  Towers  are  capable  of  traveling  up  and  down  pier  so  that  delivery 
point  will  be  opposite  any  desired  hatchway. 

Production.  The  Coal  Situation  from  the  Operators'  Point  of  View,  J.  D.  A.  Morrow. 
Heat.  &  Vent.  Mag.,  vol.  16,  no.  11,  Nov.  1919,  pp.  25-30.  Survey  made 
shortly  before  inauguration  of  coal  strike.  Paper  presented  at  annual  convention 
of  National  Assn.  of  Purchasing  Agents. 

Pulverized.     See  Pulverized  Coal. 

Stripping.  Coal  Stripping  in  the  United  States — VII,  Wilbur  Greclv  Burroughs. 
Coal  Industry,  vol.  2,  no.  11,  Nov.  1919,  pp.  494-498,  3  figs.  Thickness  of 
coal  seams  and  classification  of  overlying  strata 

Washing.  The  Examination  of  Coal  in  Relation  to  Coal  Washing.  M.  Wvnter  Blyth 
and  L.  T.  O'Shea.  Colliery  Guardian,  vol.  117,  no.  3051,  June  26,  1919,  pp. 
1477-1478.  Comparison  of  analysis  interpreted  as  showing  that  between  85 
and  95  per  cent,  of  coal  substance  floats  in  liquids  of  1.35  specific  gravitv 
and  in  liquids  of  between  1.4  and  1.48  specific  gravities  comparatively  small 
quantities  float;  also  that  as  far  as  seams  examined  are  concerned  all  the 
material  sinking  in  1.48  specific  gravity  is  not  coal  for  coking  purposes.  Paper 
read  before  Instn.  Min.  Engrs. 

COAL  MINES 

Blow-Out  Shots.  An  Analytical  Method  for  Detecting  Blow-Out  Shots  in  Coal 
Mines,  G.  F.  Hutchinson  and  Jacob  Barab.  Dept.  Interior,  Bur.  Mines. 
Technical  Paper  210,  1919,  22  pp.  Method  devised  at  explosives  chemical 
laboratory  of  Bur.  of  Mines  for  analyzing  solid  products  of  explosions. 

Illinois  and  Indiana.  Engineering  Features  of  Modern  Mines,  C.  A.  Herbert  and 
C.  M.  Young.  Coal  Industry,  vol.  2,  no.  11,  Nov.  1919,  pp.  514-521.  8  figs. 
Describing  features  with  reference  to  modern  coal  mines  of  Indiana  and  Illinois. 
Giving  surface  and  bottom  layouts,  systems  of  mining,  ventilation  and  haulage 
and  plans  for  safety.     (To  be  continued.) 
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Safety  Dangerous  and  Safe  Practices  in  Bituminous  Coal  Mines,  Edward  Steidle, 
Dept.  Interior.  Bur  Mines,  miners1  .  ircular  22,  1919,  110  pp.,  181  figs.  Based 
on  reports  of  State  mine  departments. 

Electrical  Equipment.  Electricity  Applied  to  Coal  Mining,  C.  B  Reed.  Coal 
Industry  vol.  2,  no.  1  1.  Nov.  1919,  pp..  .510-513.  Discussion  of  development  ol 
mining  machines  to  present  types  designed  according  to  conditions  in  different 
seams.     Reference  is  made  to  electric  haulages,  crushers  and  equipment. 

COKE 

HEtTixr,  Why  and  How  Coke  Should  Be  Used  for  Domestic  Heating,  Henry 
Henry  Kreisinger  and  A.  C.  Fieldner.  Dept.  Interior,  Bur.  Mines.  Technical 
Paper  242.  1919.  19  pp.,  1  fig.  Based  on  experiments  conducted  at  Bur.  of 
Mines  on  burning  of  coke  and  other  fuels  in  house-heating  furnaces. 

Ovens.  Making  Coke  for  the  Blast  Furnace,  W.  F.  Sutherland.  Can.  Machy.,  vol. 
21,  ii  19,  Nov.  IS,  1919,  pp.  479-485,  16  figs.  Operations  of  ovens  installed  at 
Hamilton  plant  steel  company  of  Canada. 

Coke  Oven  Plain  at  Hoyland  Silkstone  Collieries.  Colliery  Guardian, 
vol.  117,  no.  3049.  .Tune  6,  1919,  pp.  1343-1344,  4  figs.  Plant  comprises  Luhrig 
coal  washery  and  37  Semet-Solvay  ovens  with  power  plant  and  other  auxiliaries. 

Ovens,  By-Product  The  By-Product  Coke  Ovens  at  Anyox,  B.C.,  and  the  Cassidy 
Colliery  of  the  Granby  Consolidated  Mining  and  Smelting  Co.  Iron  &  Steel  of 
Canada,  vol.  2,  no.  10.  Nov.  1919.  pp.  272-276,  6  figs.  Following  by-products 
are  obtained :  Benzol,  toluol,  solvent  naptha,  crude  naptha  and  xylol.  Operation 
of  ovens  is  described. 

The  Bv-Product  Coke  Plant  of  the  Algoma  Steel  Corporation  at  Sault  Ste. 
Marie.  Ontario.  Wm.  Seymour.  Iron  &  Steel  of  Canada,  vol.  2,  no  10,  Nov. 
1919,  pp.  262-268,  8  fig's.  Addition  of  50  Wilputte  ovens,  increase  of  coal 
storage  space  and  installation  of  additional  primary  cooler. 

Steam  Production.  The  Use  of  lump  Coke  for  Steam  Production  (Die  Verwendung 
von  gestiicktem  Koks  zur  Dampferzeugung),  Alfred  Stober.  Stahl  und  Eisen, 
vol.  39.  no.  20,  May  15,  1919,  pp.  525-531,  4  figs.  Article  refers  to  publication 
on  this  subject  bv  "writer  in  Stahl  und  Eisen  of  Aug.  24,  1916,  pp.  820-825  and 
relates  his  experiences  after  this  period  with  coke  fuel.  Comparison  of  Stein- 
muller,  Babcock  and  Siller  types  of  furnace.     (To  be  concluded.) 

See  also  Refractories. 

CODES,  ELECTRIC 

See  High-Potential  Systems. 


COLLOIDAL  FUEL 


•See  Pulverized  Coal. 


COLLOIDS 


Contribution  to  the  Study  of  Non-Metallic  Colloidal  Particles  (Contri- 
bution al  estudio  de  particulas  coloidales  no  metalicas).  Teofilo  Isnardi,  Con- 
tribution a!  Estudio  de  las  Ciencias  fisieas  y  matematicas,  Universidad  de  la 
Plata,  no.  38,  Dec.  1918,  pp.  289-300,  2  figs.  Application  of  absorption  of 
solutions  to  determination  of  shape  of  particles. 


CONCRETE 

Distribution.  Distribution  of  Concrete  by  inclined  Chutes — III.  Engineer,  vol. 
128,  no.  3326,  Sept.  26,  1919.  pp.  300-301,  2  figs.     Traveling  plants. 

Installations  for  Distributing  Concrete  by  Gravitation  (Instalaciones  para 
distribuir  el  hormigon  por  gravitacion),  R.  Eiriz  Sequeiros.  Ingenieria,  vol. 
23,  no.  7,  Oct.  1,  1919,  pp.  277-294,  11  figs.  Considerations  in  regard  to  selec- 
tion of  slope  and  mechanical  details. 

Motion-Picture  Study.  Better  Concrete — I,  II,  Nathan  C.  Johnson.  Sci.  Am. 
Supp.,  vol.  88,  nos.  2284  and  2285,  Oct.  25  and  Nov.  8,  1919,  pp.  236-237  and 
251.  and  276-277,  15  figs.  Oct.  25:  Motion  picture  studies  of  existing  conditions; 
suggested  improvements.  Nov.  8:  Motion  picture  studies  of  air  voids,  effects 
of  violent  stirring,  disintegration  and  softening. 

Reinforced.  Notes  on  Reinforced-Concrete  Construction,  Geo.  Allen.  Meeh. 
World,  vol.  66,  no.  1712,  Oct.  24,  1919,  p.  200.  Waterproofing:  properties  of 
reinforcing  bars.  (Concluded. 1  Paper  read  before  Junior  Instn.  of  Engrs. 
Transversal  Shrinking  of  Reinforced-Concrete  Structures  (Sur  les  effets 
transversaux  du  retrait  dans  les  ouvrages  en  beton  arme),  G.  Guillaumin. 
Compt.es  rendus  des  stances  de  l'Academie  des  Sciences,  vol.  169,  no.  10,  Sept. 
8,  1919,  pp.  465-467.  Calculations  based  on  empirical  equations  developed  from 
experimental  measurements.  Reference  is  made  to  previous  communie»*'«ns 
in  Comptes  rendus. 

Sea  Water.     Concrete  in  Sea  Water,  J.  L.  Harrison.     Concrete,  vol.  15,  no.  5,  Nov. 
^^,      1919,  pp.  198-200,  4  figs.     Deductions  from  investigations  made  in  Philippine 
Islands. 

Steel,  Bond.  Bond  Between  Steel  and  Concrete,  M.  O.  Fuller.  Concrete,  vol.  15, 
no.  5,  Nov.  1919,  pp.  201-203.  5  figs.  Tests  made  both  with  concrete  tamped 
paralel  to  axis  of  steel  and  with  concrete  tamped  normal  to  axis.  Comparison 
of  results  presented  show  that  concrete  vertically  tamped  possesses  much  higher 
bond  stress. 

CONDUCTIVITY 

Measurement  of  the  Conductivity  of  Solutions,  H.  I.  Schlesinger  and  F.  H 
Reed.  Jl.  Am.  Chem.  Soc,  vol.  41.  no  11,  Nov.  1919,  pp.  1727-1732.  1  fig. 
It  is  pointed  out  that  even  though  minima  obtained  in  measurement  of  resistance 
of  solution  by  usual  method  may  be  perfectly  sharp,  results  may  nevertheless 
be  incorrect  and  criteria  for  determining  reliability  of  measurements  and  methods 
for  overcoming  some  of  difficulties  encountered  are  suggested. 

CONDUCTORS 

British  Standard  Specification  for  Dimentions  of  Insulated  Annealed  Copper 
Conductors  for  Electric  Power  and  Light,  Including  Pressure  Tests.  British 
Eng.  Standards  Assn.,  no.  7,  July  1919,  33  pp.  Specification  does  not  deal  with 
composition,  quality  or  durability  of  insulating  material  used  as  dielectric. 

CONDUITS 

The  Economical  Design  of  Water  Conduits,  W.  T.  Taylor.  Engineer,  vol 
128,  no.  3326,  Sept.  26,  1919,  pp.  233-298,  3  figs.  Graphs  for  determination  of 
conduit  cross  section. 


COLUMNS 

Stresses  in  Rods  under  Axial  Pressure,  Bent  by  Single  Loads  (Beanspru- 
chung  axial  gedruckter,  durch  Einzellasten  gebogener  Stabe),  Karl  Arnstein. 
Eisenbau,  vol.  10,  no.  7,  July  1919,  pp.  151-156,  5  figs.     Equations. 

COMMUTATORS 

The  Trueing  of  Commutators,  W.  F.  Sutherland.  Power  House,  vol.  12, 
no.  18,  Nov.  5,  1919,  pp.  483-486,  9  figs.     Illustrating  methods  used. 

COMPASSES 

The  Electrical  Gyro  Compass,  O.  B.  Whittaker.  Eng.  World,  vol.  15,  no. 
10,  Nov.  15,  1919,  pp.  39-43,  7  figs.  Principle  of  operation,  manufacture  and 
inspection.  Abstract  from  lecture  delivered  before  Am.  Soc.  of  Mech.  Inspec- 
tors. 

Xcw  Gyroscopic  Compass  (Ein  neuer  Kreiselkompass),  O.  Martienssen. 
Zeitschrift  fur  Instrumentenkunde,  vol  39,  no.  6,  June  1919,  pp.  165-180,  16 
figs.  Description  and  theory  of  new  model,  with  reference  to  former  study 
published  in  Zeitschrift  f.  Instrumentenkunde,  vol.  32,  p.  309,  1912. 

COMPRESSORS 

Economy.  Some  Elements  of  Economy  in  Air  Compression,  Wm.  Carter.  Can. 
Min.  .11.,  vol.  40,  no.  44,  Nov.  5.  1919,  pp.  .H26-829  and  831.  Greatest  value  of 
water  jacketing  is  seen  in  its  effect  on  lubrication  and  resultant  wearing  qualities 
of     machine.     (Concluded.) 

Motor  Protection.  Electro-Pneumatic  Device  for  Electrically  Driven  Air  Com- 
pressors, Geo.  J.  Duekctt.  Elecn  ,  Mil.  83.  no.  2163,  Oct.  31,  1919,  pp.  504-505, 
3  figs.  Suggested  automatic  arrangement  in  form  of  decompressor  for  releasing 
cylinder  compression  on  starting  up  motor  allowing  normal  current  to  flow  and 
thus  saving  starter  contacts. 


CONSTRUCTION  STANDARDS 

Is  There  Need  for  Further  Standardization  in  American  Construction 
Activities?  Earnest  T.  Trigg.  Jl.  Engrs.  Club  Philadelphia,  vol.  36,  no  180, 
Nov.  1919,  pp.  418-423.  Review  of  results  obtained  from  use  of  construction 
standards  already  adopted.  Possibilities  for  further  development  in  engineering, 
commercial  and  business  practice,  legislation  and  city-planning  standards. 

CONTACTS 

Contacts  and  Contact  Material,  H.  von  Fleischbein.  Telephone  Engr. 
vol.  22,  no.  5,  Nov.  1919,  pp.  19-20,  3  figs.  Devices  developed  with  view  of 
preventing  welding  of  contact  points  and  neutralizing  effect  of  dust  on  contacts. 
Translated  from  "Elektrotechnische  Zeitschrift." 

CONTRACTS 

Contracts — A  Comparison  of  "Cost-Plus"  with  other  Forms,  Ernest  Wilder 
Clarke.  Eng.  World,  vol.  15,  no.  1,  Nov.  15,  1919,  pp.  15-17.  Based  on 
writer's  experience  during  past  few  years  with  "cost-plus"  form  of  contract. 

CONTROLLERS 

Improvements  in  Contactor  Tvpes  of  Industrial  Controllers,  H.  D.  James. 
James.  Elec.  Jl.,  vol.  16,  no.  11,  Nov.  1919,  pp.  489-493,  12  figs.  Explaining 
action  and  operation. 

CONVERTERS 

Improvements  in  the  Starting  and  Controlling  of  Rotarv  Converters. 
Elecn.,  vol.  83,  no.  2163,  Oct.  31,  1919,  pp.  492-493.  5  figs.  Scheme  of  con- 
nections of  self-synchronizing  converters  of  General  Electric  Co.,  Ltd.  Essen- 
tial features  are  specially  designed  synchronizing  switch  and  choking  coils. 


Rotary.  A  Perfected  High-Pressure  Rotary  Compressor,  Chester  B.  Lord.  Mech. 
Eng.,  vol.  41.  no.  1  1,  Nov.  19  19,  pp  X77-S7S  and  905.  Excessive  end  pressure 
said  to  be  overcome  by  floating  plates  at  ends  of  cylinder  held  in  intimate  contact 
with  rotor  by  pressure  generated  by  machine  itself.  A  volumetric  efficiency  of 
92  per  cent  is  elm 


CONVEYORS 

Notes  on  the  Uses  of  Spiral  Conveyors.  Coal  Trade  Jl.,  vol.  50,  no.  35, 
Aug.  27,  1919,  pp.  1048-1049.  Tables  of  capacities  based  on  tests  and  experience 
with  screw  conveyor  installations. 
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COOPERAGE 

The  Cooperage  Industry,  Hu  Maxwell.  Universal  Engr.,  vol.  30,  no.  2, 
Oct.  1919,  pp.  21-27,  13  figs.  Illustrating  various  operations  in  manufacturing 
of  barrels,  kegs,  headings,  hoops,  and  other  articles  made  of  staves. 

COPPER 

Extraction.  Notes  on  the  War  Extraction  of  Copper,  D.  W.  Jones.  Jl.  Soc.  Chem. 
Indus.,  vol.  38,  no.  20,  Oct.  31,  1919,  pp.  365T-367T.  Concerning  grinding, 
calcining  in  hand  furnaces  and  leaching  in  wooden  tanks. 

Maudness.  Ball  Hardness  of  Copper  and  hardened  Brasses  (La  Durete.  a  la  Bille  du 
cuivre  et  des  laitons  ecrouis),  A.  Portevin.  Revue  de  metallurgie,  vol.  16,  no. 
4,  .luly-Aug.  1919,  pp.  235-238,  3  figs.  Experiments  to  examine  to  what  extent 
ball  hardness  determined  by  this  method  was  related  to  other  mechanical  pro- 
perties of  metals. 

CORONA 

See  Electric  Power  Transmission,  Circuits. 


CURRENT 

Limiting  Regulators.  A  Current  limiting  Regulator  for  A.  C.  Circuits.  Elecn., 
vol.  83,  no.  2164,  Nov.  7,  1919,  pp.  522,  2  figs.  Patented  in  two  forms,  as 
transformer  and  as  choke  coil.  Curves  indicate  operation  of  regulator  in  either 
case. 

Phase  Variation.  Method  for  Varying  the  Phase  Angle  of  a  Current  Without 
Changing  Its  Intensity  and  Tension  (M.'todo  para  variar  el  angulo  de  fase  de 
una  cqrriente  manteniendo  constant esu  intensidad  y  la  tension). Konrad  Simons. 
Contribucion  al  estudio  de  la  ciencias  (fisicas  v  matematicas,  universidad 
Nacional  de  la  Plata,  no.  41,  Apr.  1919,  pp.  75-78,  2  figs.  Induction  and 
resistance  connected  in  series  and  having  shunted  capacity,  capacity  and 
induction  being  chosen  so  that  intensity  is  independent  of  resistance. 

Polyphase.     See  Polyphase  Currents. 

CYLINDERS 

Manufacture   of   Cylinders   for   "Caterpillar"   Tractors.     Metal   Trades, 
vol.  10,  no.  11,  Nov.,  1919,  pp.  513-514,  2  figs.     Composition  of  steel  used. 


CORROSION 

H»atinq  System.  Abatement  of  Corrosion  in  Central  Heating  Systems,  F.  N.  Speller. 
Dept.  Interior,  Bur.  Mines,  Technical  paper  236,  1919,  12  pp.,  2  figs.  Main 
source  of  corrosion  is  traced  to  dissolved  gases  brought  into  heating  system  either 
with  feed  water  for  boiler  or  through  leaks  in  return  lines  under  pressure  below 
that  of  atmosphere. 

1r*n  and  Steel.  Protecting  Iron  and  Steel  Standpipes  from  Corrosion,  Charles  W. 
Sherman.  Jl.  New  England  Water  Works  Assn.,  vol.  33,  no.  3,  Sept.  1919,  pp. 
272-279  and  (discussion),  pp.  279-286,  2  figs,  on  two  supp.  plates.  Based  on 
replies  to  inquiries  sent  to  waterworks  in  northern  and  eastern  parts  of  United 
States  where  iron  or  steel  standpipes  are  in  use  requesting  information  as  to 
dates  of  painting,  kind  of  paint  used,  preparation  of  surface  for  painting  and 
other  data. 

Protective  Metallic  Coatings  for  the  Rust-proofing  of  Iron  and  Steel, 
Circular  Bur.  Stand".,  Dept.  Commerce,  no.  80,  Oct.  4,  1919,  34  pp.,  17  figs. 
Study  of  nature  of  corrosion  and  principles  underlying  methods  of  preventing 
corrosion  together  with  description  of  types  of  coatings  and  methods  of  appli- 
cation. 

COTTON  GINS 

Static  Electrical  Hazard  in  Cotton  Gins,  E.  K.  Collett.  Quarterly  of  the 
Nat.  Fire  Protection  Assn.,  vol.  13,  no.  2,  Oct  1919,  pp.  151-152,  1  fig.  Sug- 
gested specification  for  grounding  of  gins  to  prevent  static  electricity. 

COTTON  INDUSTRY 

Research  a  Necessity  to  the  Cotton  Industry,  H.  E.  Howe.  Manufacturers 
Rec,  vol.  76,  no.  18,  Oct.  30,  1919,  pp.  114-115.  Urges  formation  of  cotton 
research  association  in  U.  S.  A.,  organized  along  lines  of  similar  associations 
established  in  Great  Britain. 

CRANES 

D«cs.  Practical  Crane  Installations.  Mar.  Rev.,  vol.  49,  no.  12,  Dec.  1919,  pp.  592- 
593.  Smaller  types  of  cranes  for  docks  are  favored  because  two  can  be  used 
simultaneously  at  one  hatch  for  emergency  lifts. 

Floating.  250-ton  Floating  Crane  of  British  Admiralty  (Grue  flottante  de  250 
tonnes).  Genie  Civil,  vol.  75,  no.  17,  Oct.  25,  1919,  pp.  389-391,  7  figs.,  partly 
on  supp.  plate. 

Plated  Work.  The  Plated  Work  of  Cranes— I.  Mech.  World,  vol.  66,  no.  1712, 
Oct.  24,  1919,  pp.  199-200,  3  figs.  Illustrating  girders  built  up  with  plates, 
strips  and  angles. 

Slewing  Power.  Calculating  the  Slewing  Power  of  Cranes,  W.  H.  Mellor.  Machy. 
(Lond.),  vol.  14,  no.  359,  Aug.  14,  1919,  pp.  608-609.  Power  required  to 
aocelerate  superstructure  and  load,  power  required  to  overcome  friction  of 
moving  parts,  and  power  required  to  overcome  resistance  of  wind. 

Ciujshers.  The  Hornet  Crushing  Plant,  Lloyd  C.  White.  Min.  &  Sci.  Press,  vol. 
119,  no.  18,  Nov.  1,  1919,  pp.  638-639,  2  figs.  Methods  of  preparing  pyritic 
ore    for     market. 

Big  Crushers  at  Plumb  Run  Works,  William  B.  Eastwood.  Cement, 
Mill  &  Quarry,  vol.  15,  no.  9,  Nov.  5,  1919,  pp.  21-25,  6  figs.  Installation 
consists  of  one  36  x  60-in.  Fiarmount  crusher,  one  number  8-K  crusher,  two 
number  5-K  crushers,  and  two  4-K  crushers. 


CRYSTALS 


DAIRY 

Mechanical  Equipment  of  a  Modern  Dairy,  W.  F.  Sutherland.  Power 
House,  vol.  12,  no.  17,  Oct  20,  1919,  pp.  457-463,  12  figs.  Plant  for  refrigeration 
purposes  and  steam  generation  for  pasteurizing. 

DAMS 

Measurements  of  Pressures  in  Core  of  Hydraulic  Fill  Darn.  Eng.  & 
Contracting,  vol.  52,  no.  21,  Nov.  19,  1919,  p.  585,  1  fig.  At  Miami  Conser- 
vancy district.  Central  feature  of  measuring  apparatus  is  pressure  cell  buried 
in  earth  of  core  at  point  where  determination  of  pressure  is  desired. 

See  also  Weirs  and  Dams. 


See  Compressors. 


DECOMPRESSORS 


DIESEL  ENGINES 


British  Stationary  Diesel  Engines  of  To-day.  Eng.,  vol.  128,  no.  3328, 
Oct.  10,  1919,  pp.  349-351,  6  figs.  Among  recent  innovations  are  quoted 
employment  of  pilot  jet  system  of  paraffin  to  form  flame  for  the  ignition  of 
following  jet  of  tar  oil,  device  for  automatically  controlling  pressure  of  air  blast 
to  suit  varying  loads  in  central  station  work  and  points  in  manufacture  such  as 
grinding  faces  of  ends  of  platforms  so  as  to  make  them  tight  and  not  to  allow  any 
oil  to  drop  on  men  bel  w. 

DIFFERENTIAL  EQUATIONS 

Family  of  Multiform  Functions  Which  are  Integrals  of  a  Differential  Equa- 
tion of  the  First  Order  (Sur  une  famille  de  fonctions  multiformes.  integrates  d'une 
equation  differentielle  du  premier  ordre),  Pierre  Bouthroux.  Comptes  rendus 
des  seances  de  1'Academie  des  Sciences,  vol.  169,  no.  15,  Oct.  13,  1919,  pp.  635- 
637.     Singularities  of  derived  functions. 

Principal  Solution  of  a  Certain  Equation  Having  Finite  Differences  (Sur 
la  solution  principale  d'une  certaine  equation  aux  differences  finies),  N.  E. 
Norlund.  Comptes  Rendus  des  Seances  de  1'Academie  des  Sciences,  vol. 
169,  no.  10,  Sept.  8,  1919,  pp.  462-465.  Second  member  of  equation  being 
function  which  admits  derivative  of  order  determined  by  uniform  convergency  of 
discriminating     series. 

DIRECTION  FINDERS 

Direction  Finding  by  Wireless  Telegraphy.  Engr.,  vol.  128,  no.  3329, 
Oct.  17,  1919,  pp.  388-391,  12  figs.  Principal  features  of  wireless  direction 
finder  and  methods  of  its  application  to  navigation  at  night  and  under  adverse 
weather    conditions. 

Wireless  Direction  Finders,  II.  Riall  Sankey.  Engineering,  vol.  108,  no. 
2808,  Oct.  24,  1919,  pp.  545-547,  16  figs.  Apparatus  in  which  aerials  are  fixed 
and  readings  are  taken  by  rotating  small  handle.      (Concluded.) 

DIVIDING  ENGINES 

Description  of  a  New  Dividing  Engine  for  Ruling  Diffraction  Gratings, 
H.  J.  Grayson.  Proc.  Roy.  Soc.  Victoria,  vol.  30,  no.  1,  Sept.  1917,  pp.  44-95, 
27  figs.,  on  seventeen  supp.  plates.  Ruling  range  varies  from  20,000  lines  per  in., 
down  to  approximately  72,000  lines  per  in.  Time  kept  in  ruling  single  line  varies 
from  5  to  10  sec,  according  to  length  of  lineruled  and  degree  of  accuracy  required. 


Observations  and  Measurements  of  Optically  Active  Crystals  (NaCIO) 
(Nuove-osservazioni  e  misure  su  cristalli  otticamente  attivi  (NaCIO.-,),  Eligio 
Perucca.  II  Nuovo  Cimento,  vol.  18,  no.  6,  Sept.  1919,  pp.  112-154,  20  figs. 
Polarymetric  measurements  and  measurements  of  rotating  power. 

CUPOLAS 

Notes  on  Cupola  Practice,  J.  Bagley.  Mech.  World,  vol.  66,  no.  1713, 
Oct.  31,  1919,  pp.  209.  Cupola  calculations  and  formulae  expressing  reactions. 
(Concluded.)  Paper  read  before  Lancashire  Branch  of  British  Foundrymen's 
Assn. 


DRAFT 

Balanced  Systems.  Savings  Effected  With  Balanced  Draft  Systems.  Coal  Trade 
Jl.,  vol.  50,  no.  46,  Nov.  12,  1919,  pp.  1315-1316.  Installations  where  savings 
amounting  to  2.18  per  cent,  and  19.2  per  cent,  were  effected. 

Indicators.  The  "Usco"  Boiler  Draught  Indicator.  Engineering,  vol.  108,  no.  2808, 
Oct.  24,  1919,  pp.  558-559,  3  figs.  Instrument  comprises  three  indicating  units 
enclosed  in  cast  iron,  dust-tight  case,  provided  with  plate  glass  window.  Each 
unit  consists  of  central  glass  tube  connected  at  its  upper  end  to  point  at  which  it  is 
desired  to  measure  pressure. 
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DRILLING  MACHINES 

Recent  Machine  Tool  Developments— VI,  Joseph  Horner.  Engineering, 
vol.  lOsf  no.  2804,  Sept.  2G,  1919,  pp.  400-403,  18  figs.  High-speed  sensitive 
drilling  machines. 

DROP  FORGING 

The  Anatomy  of  a  Drop  Forging,  Leslie  AHchison.  Am.  Drop  Forger, 
vol  5,  no.  11.  Nov.  1919,  pp  531-S3S,  12  figs.  Points  out  how  drop  forgings 
possess  structure  of  steel  ingot  and  explains  different  types  of  forgings. 

DRYDOCKS 

See  Shipbuilding.  New  Orleans. 


See  Kiln  Drying. 


DRYING 


DURALUMIN 


The  Micro-Mechanism  of  the  Ageing  of  Duralumin,  Zay  Feffries.  Metal 
Indus.,  vol.  15,  no.  14,  Oct.  3,  1919,  pp.  278-280.  Observations  concerning  heat 
treatment  of  duralumin. 

DYNAMICAL  SYSTEMS 

On  Hamilton's  Principle  and  the  Modified  Function  in  Analytical  Dynamics, 
G  H.  Livens.  Proc.  Roy.  Soc.  of  Edinburgh,  vol.  39,  no.  2,  1918-19,  PP-11<>- 
119.  Concerning  analytical  questions  involved  in  derivations  of  modified 
Lagrangian  function  for  dynamical  system. 


ELECTRIC  POWER  TRANSMISSION 

Busses.  California  220-Kv.  Transmission  Bus.  Elec  World,  vol.  74,  no.  14,  Oct.  4, 
1919,  pp.  743-745.  Proposal  to  interconnect  high-tension  systems  of  that  state, 
of  which  a  220-kw.,  1100-mile,  1.500,000-kw.  line  shall  form  backbone. 

Circuits.  Electrical  Characteristics  of  Transmission  Circuit — IV,  Wm.  Nesbitt. 
Elec.  Jl.,  vol.  16,  no.  11,  Nov.  1919,  pp.  485-489.  Table  showing  approximate 
voltage  limitation  resulting  from  corona  based  on  F.  W.  Peck's  formulae. 

High-Tension  Lines.  Cost  of  Building  a  33,000  Volt  Line.  Elec.  World,  vol.  74, 
no.  15,  Oct.  11,  1919,  pp.  798-799,  4  figs.  Steel  pole  line  32  miles  in  length 
equipped  with  no.  1  Copper  wire  is  said  to  have  been  erected  in  middle  west  at 
price  of  S3.1S1  per  mile  in  1918  when  labor  cost  was  particularly  high. 

An  Extension  of  the  Step-by-Step  Method  of  Transmission  Line  Computa- 
tion. Frederick  Eugene  Pernot.  University  of  Ca).  Publications  in  Engineer- 
ing, vol.  2,  no.  4,  July  10,  1919,  pp.  131-138.  Carying  through  analytical  solu- 
tion with  receiving  end  voltage  and  current  represented  merely  by  symbols 
without  assuming  any  values  for  them. 

See  also  High-Potential  Systems. 

ELECTRIC  RAILWAYS 

Fkeight.  Trolley  Freight  in  New  England,  R.  E.  Cosgrove.  Elec.  Traction,  vol.  15, 
no.  11,  Nov.  15,  1919,  pp.  750-752.  Growth  of  trolley  freight  in  New  England. 
There  are  now  175  scheduled  daily  freight  cars  operating  in  New  England  over 
1750  miles  of  track,  giving  employment  to  850  people.  Paper  read  before 
meeting  of  New  England  Street  Ry.  Club. 

New  Yoke  State.  Electric  Railways  of  New  York  State.  Elec.  Ry.  Jl.,  vol.  54, 
no.  14,  Oct.  4,  1919,  pp.  688-690.  Report  of  conference  of  executives  on  condi- 
tion of  industry  held  at  Syracuse  on  Sept.  18  under  auspices  of  "Committee  of 
Ten,"  New  York  Elec.  Ry.  Assn. 


EARTHQUAKES 

The  Propagation  of  Earthquake  Waves  Through  the  Earth  and  Con- 
nected Problems.  C.  G.  Knott.  Proc.  Roy.  Soc,  of  Edinburgh,  vol.  39,  no.  2, 
1918-19,  pp.  157-208,  9  figs.  Determination  of  laws  of  propagation  of  seismic 
waves  based  upon  method  of  calculation  in  which  no  assumptions  are  made 
between  velocity  of  propagation  and  distance  from  earth  center. 

EARTH  SLIDES 

Earth  Slides  in  Winnipeg  Aqueduct  Construction,  Douglas  L.  McLean. 
Can.  Engr.,  vol.  37,  no  21,  Nov.  20,  1919,  pp.  469-471,  7  figs.  Bearing  tests 
said  to  have  demonstrated  instability  of  soft,  dark  clay,  analysis  of  which  showed 
15  per  cent,  of  moisture  and  water  of  combination. 

EDUCATION 

The  Education  of  the  Workingman,  W.  L.  Grant.  Queen's  Quarterly, 
vol.  27,  no.  2,  Oct.  1919,  pp.  159-16S.  How  in  England  and  Scotland  education 
of  adult  workman  is  being  linked  up  with  trained  minds  of  universities.  Paper 
read  before  College  and  High  School  Section  of  Ontario  Educational  Assn. 

EJECTORS 

Water  Ejector — Theory  and  Design,  E.  J.  Laschinger.  Jl.  South  African 
Instn.  Engrs.,  vol.  18,  no.  3,  Oct.  1919,  pp.  54-58,  2  figs.  Including  equations 
which  establish  radius  with  regard  to  quantities,  size  of  jet  and  throat  efficiency 
expressed  in  terms  of  ratio  of  available  head  to  lift. 

ELECTRIC-CAR  CONTROLLER 

Electro-Magnetic,  Walter  S.  Goll.  Jl.  Cleveland  Eng.  Soc,  vol.  12,  no. 
1,  July  1919,  pp.  49-57,  2  figs.  Construction  and  operation  of  electric-car  con- 
troller. 


See  also  Controllers. 


ELECTRIC  DRIVE 


Machines.  Electric  Power  in  Engineering  Works,  G.  W.  Stubbings.  Eng.  &  Indus. 
Management,  vol.  2,  no.  17,  Oct.  23,  1919,  pp.  526-528,  3  figs.  Illustrating 
installations  of  motor  driving  gear  running-in  machines,  drills,  buttoning  ma- 
chines, presses,  etc. 

See  also  Rolling  Mills  and  Mills,  Auxiliary  Drives. 

ELECTRIC  FURNACES 
See  Furnaces,  Electric  and  Ferro- Alloys. 

ELECTRIC  POWER  SUPPLY 

Electric  Power  Supply  During  the  Great  War — II,  Arnold  B.  Gridley  and 
Arnold  H.  Human.  Jl.  Instn.  Elec  Engrs.,  vol.  57,  no.  285,  Aug.,  1919,  pp. 
541-546.     Electrical  plant  manufactury. 

Limits.  Limits  of  Alternating  Current  Power  Transmission  (Ueber  die  Grenzen  der 
Kraftiibertragung  durch  Wcchselstroma),  Elektrotechnischer  Anzeiger,  vol. 
30,  no.  75,  July  22,  1919,  pp.  349-350.  Comparison  of  advantages  and  disad- 
vantages of  d.  c  and  a.  c.  for  long  distance  transmission. 


ELECTRICAL   MACHINERY 

Cooling  Devices  for  Electric  Machinery  (Neuere  Kuhleinriehtungen  fur 
elektrische  Maschinen).  Elektrotechnischer  Anzeiger,  vol.  36,  nos.  61  and 
62,  June  19  and  22,  1919,  pp.  279-280  and  283-284,  11  figs.  Description  of 
types  made  by  Brown, Boveri&  Co.,  Siemens-  Schuckert-Werke  and  Allegemeine 
Elektrizitats-Gesellsehaft.     (To  be  continued.) 

ELECTRICITY 

Distribution.  National  Distribution  of  Electrical  Energy  (Une  distribution  nationale 
d'energie  electrique),  F.  Scoumanne.  Revue  generale  de  l'Eleetricite\  vol.  6. 
no.  18,  Nov.  1,  1919,  pp.  594-608,  4  figs.  Discussion  of  economical  advantages 
and  mechanical  possibilities  of  establishing  such  a  system.  Question  if  treated 
in  general  without  reference  to  conditions  in  any  particular  nation. 

Electricity  as  an  Industrial  Power.  Hastings  Read.  Indus.  Australian 
&  Min.  Standard,  vol.  62,  no.  1610,  Sept.  18,  1919,  pp.  547-559,  19  figs. 
Western  Censtralian  government  scheme  of  distribution  from  central  station. 

Domestic  Uses.  Domestic  Uses  of  Electricity  (l'Electricite  au  foyer),  W.  Vaillan- 
court.  Revue  trimestrielle  Canadienne,  vol.  5,  no.  19,  Nov.  1919,  pp.  293-310. 
Comparative  costs  of  heating,  washing,  etc.,  by  electricity  and  coal.  Figures 
in  Canada.  United  States  and  Norway  are  given. 

Inertia.  Inertia  of  Electricity  (La  Inercia  de  la  Electricidad),  Racardo  Gans. 
Contribucion  al  estudio  de  las  ciencias,  fiscias  y  matematicas,  Universidad 
acional  de  la  Plata,  no.  38,  Dec  1918,  pp.  225-230,  4  figs.  Criticism  of  claims 
made  by  P.  de  Heen  in  Memoire  de  la  Soci6te  Royale  des  Sciences  de  Liege, 
vol.  6,  1905,  p.  24,  where  in  article  on  matter,  its  origin,  its  evolution  and 
its  end  he  claims  to  have  observed  centrifugal  forces  developed  by  electric 
current  flowing  through  spiral  wire.  Writer  claims  that  forces  observed  by  de 
Heen  were  well-known  electromagnetic  forces  between  mobile  and  fixed  parts 
of  circuits. 

ELECTRIFICATION,   RAILWAY 

Australia.  Railway  Electrification  in  Australia.  Ry.  Rev.,  vol.  65,  no.  18,  Nov.  1, 
1919,  pp.  631-638.  10  figs.  Upwards  of  200  miles  of  line  have  been  electrified 
in  carrying  out  scheme  of  ultimately  intended  to  cover  entire  system  of  state- 
owned  lines  as  well  as  to  concentrate  in  one  large  project  greater  portion  of 
power  development  needed  by  industries  of  common-wealth. 

France.  Results  of  Electrification  of  French  Railways,  Fred  W.  Seholz.  Tele- 
phone Engr.,  vol.  22,  no.  5,  Nov.  1919,  pp.  38-40,  3  figs.  Troubles  caused  to 
telephone  service  through  interference  of  railway  lines.  Translated  from 
Annales  des  telegraphes  et  telephones. 

South  Africa.  The  electrification  of  the  South  African  Railways.  Ry.  Gaz..  vol.  31, 
no.  18,  Oct.  31,  1919,  pp.  561-565,  7  figs.  Report  presented  by  Merz  and 
McLellan,  consulting  engineers  to  South  African  government  railways.  Econo- 
mic aspect  of  electrification  is  studied  and  from  analysis  of  local  conditions  system 
of  electrification  is  developed.  Also  in  Elecn.,  vol.  83,  no.  2164,  Nov.  7,  1919, 
pp.  520-521. 

Spain.  Electrification  of  Spanish  Railway  (Electrification  de  los  Ferrocarriles 
Espanoles),  D.  Luis  Sanchez  Cuervo.  Revista  de  Obras  Publicas,  vol.  67, 
no.  2293,  Sept.  4,  1919,  pp.  437-440.  Economical  aspect  of  problems.  (To 
be  continued.) 

Switzerland.  Electrification  of  Swiss  Railways,  F.  Dossenbach.  Jl.  Electricity, 
vol.  43,  no.  10,  Nov.  15,  1919,  pp.  469-470,  1  fig.  Present  development  and 
plans  for  future  electrification. 

United  States.  The  Prospects  of  Railroad  Electrification  in  American  and  Abroad. 
Street  Ry.  Bui.,  vol.  19,  no.  11,  Nov.,  1919,  pp.  427-429.  High  cost  and 
inadequate  supply  of  fuel  in  Europe  make,  in  opinion  of  writer,  railroad  electri- 
fication there  inevitable. 
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ELECTRODES 

Electrode  Manufacture,  Wilfred  Handy.  Practical  Engr.,  vol.  GO.  no.  1705, 
Oct.\30.  1919,  pp.  210-211,  4  figs.  Furnace  used  in  England  Steel  Works, 
where  output  of  electric  steel  exceeds  30,000  tons  per  annum. 

ELECTRODEPOSITIOX 

Factors  Governing  the  Structure  of  Electro-Deposited  Metals,  William 
Blum.  Can.  Chemical  Jl.,  vol.  3,  no.  11,  Nov. _  1919,  pp.  365-371.  Experi- 
ments are  claimed  to  have  shown  that  Bancroft's  "axioms  of  electroplating" 
are  applicable  over  wide  range  of  conditions  and  with  variety  of  metals.  It 
is,  therefore,  concluded  that  they  may  serve  as  guide  in  plating  research  and  in 
practical  plating  operations. 

See  also  Electroplating . 

ELECTROMAGNETIC  WAVES 

Excitation  of  Electromagnetic  Waves  jn  the  Interior  of  a  Metallic  Sphere 
(Un  excitador  de  ondas  electromagneticas  en  el  interior  de  una  esfera  metalica), 
Jose  B.  Collo.  Contribucion  al  estudio  de  las  sciencias  fisicas  y  matematicas, 
Universidad  de  la  Plata,  no.  38,  Dec,  1918,  pp.  303-330,  5  figs.  Theroretical 
study  based  on  application  of  Planck  formula?. 

ELECTRONS 

The  Modern  Theories  of  Electricity  (Les  theories  modernes  de  l'eleetri- 
ite),  A.  Boutaric.  Industrie  Electrique,  vol.  2S,  no.  656,  Oct.  25,  1919, 
pp.  395-398.       Fundamental  conceptions    of  electrons  and  the  tamie  theory. 

ELECTROPLATING 

New  Process  of  Galvanic  Oxidation  of  Metals  (Un  nouveau  procede  de 
«iecapage  et  d'oxydation  galvaniques  des  m6taux),  L.  Revillon.  Revue  de 
Metallurgie,  vol.  16,  no.  4,  July-Aug.  1919,  pp.  257-268,  2  figs.  By  means 
of  bath  form  by  solution  of  oxide  of  iron  and  concentrated  alkali. 

See  also  Electrodeposition. 

ELLIPTIC   ELEMENTS 

Reduction  of  the  Elliptic  Element  to  the  Weierstrass  Form,  F.  H.  Safford. 
Bui.  Am.  Math.  Soc,  vol.  26,  no.  1,  Oct.  1919,  pp.  13-16.  Simplification  of 
Enneper's  method  (See  Elliptische  Functionen  p.  27)  of  reducing  general 
elliptic  element  Weierstrass  form. 

ENAMELING 

The  Cause  and  Control  of  "Blistering"  in  Sheet-Steel  Enameling,  Chester 
Treischel.  Jl.  Am.  Ceramic  Soc,  vol.  2,  no.  10,  Oct.  1919,  pp.  774-781,  5  figs. 
From  results  of  experiments  it  is  concluded  that  hydrogen  has  much  to  do 
with  blistering  in  sheet-steel  enameling.  Blistering  observed  in  reflectors 
which  were  pickled  in  strong  solution  of  acid  is  attributed  to  high  concentration 
of  liberated  ions. 

ENGINEERS 

■Governmental  Responsibility.  The  Engineer's  Responsibility  for  Efficient 
Government,  Frederick  P.  Gruenberg.  Jl.  Engrs.  Club  Philadelphia,  vol.  36, 
no.  180,  Nov.  1919,  pp.  423-426.  Because,  writer  notes,  with  increasing  com- 
plexity of  government  a  trained  public  service  is  indispensable,  and  "if  demo- 
cracy is  to  succeed,  the  old  tradition  of  putting  the  politician  in  the  technical 
administrative  post  must  soon  cease,  and  democracy  must  look  to  the  profes- 
sional public  servant  to  take  up  the  burden." 

Industrial.  The  Engineer  in  Industry,  J.  Parke  Channing.  Min.  &  Sci.  Press, 
vol.  119,  no.  18,  Nov.  1,  1919,  pp.  635-637.  Address  delivered  at  dedication 
of  Pittsburgh  Experiment  Station  of  U.  S.  Bur.  of  Mines. 

Industrial  Education.  The  Education  of  Engineers  in  Industrial  Works  (La 
formation  des  Ingenieurs  par  le  stage  en  usine),  L.  Linder.  Bulletin  de  la 
Society  d'Encouragement  pour.  1'Industrie  Nationale,  vol.  131,  no.  5,  Sept. 
»nd  Oct.  1919,  pp.  217-232.  Organization  created  by  the  Soci£t6  d'Encoura- 
gement for  the  purpose  of  providing  opportunities  for  technical  education  of 
young  men  while  being  demobilized  from  army. 

ESPERANTO 

A  Common  Language  of  Commerce,  W.  R.  Daingerfield.  .11.  Electricity, 
vol.  43,  no.  9,  Nov.  1,  1919,  pp.  414-415.  Efforts  being  made  to  assist  inter- 
change of  ideas  among  commercial  and  technical  men  of  every  land  through 
Exparanto. 

EXCAVATING   MACHINERY 

Electrically-Operated  Excavating  Machines  (Machines  d'extraction 
a  commande  electrique),  G.  Hacault.  Revue  gfinerale  de  l'Electricite,  vol.  6, 
bos.  16,  17.  18,  Oct.  18  to  25  and  Nov.  1,  1919,  pp.  507-512,  553-565,  585-594, 
53  figs.  Description  of  installation  consisting  of  machine  having  cylindrical 
drums,  and  operated  by  three-phase  asynchronous  motor.  Advantages  or 
electrical  operation  are  discussed  from  viewpoint  of  efficiency  and  convenience. 

EXPLOSIVES 

Electric  Firing.  Electric  Blasting  (Note  le  tir  electrique),  Annales  des  Mines 
vol.  7,  2nd  quarterly  issue,  1919,  pp.  127-261,  11  figs.  Claesifiscaion  of  various 
explosives  particularly  with  respect  to  danger  of  inflammation.     (Concluded.) 


Electric  Short-Firing,  MM.  Taffanel,  Dautriche,  Durr  and  Perrin. 
Colliery  Guardian,  vol..  lis.  no.  3059,  Aug.  15.  1919,  pp.  423-421.  7  figs.  Report 
of  investigations  particularly  regarding  intensity  at  which  misfires  may  occur 
when  detonators  are  arranged  in  scries. 

Fire  Dangers.  Fire  Dangers  of  Explosives  and  Acids,  W.  S.  Topping-  Quarterly 
mi  I  lie  Nat.  Fire  Protection  Assn..  vol.  13,  no.  2.  Oct.  1919,  pp.  167-170.  Susrxes- 
tions  in  regard  to  handling  black  powder  and  gasoline  tank^. 

Safety  Factors.  Safety  Factors  in  the  Use  of  Explosives  in  Quarrying.  Eng. 
&  Contraetinsi.  vol.  52,  no.  21,  Nov.  19,  1919,  pp.  586-589.  Precautions  in 
unloading  explosives  from  cars,  selection  of  materials  for  building  magazines 
for  storage  of  explosives,  advantages  and  disadvantages  of  cordeau  and  electric 
detonator  methods  of  firing  blasts,  and  precautions  in  loading  blast  holes  and 
for  making  final  connections  to  blast.  Paper  read  before  National  Safety 
Congress. 

Sensitiveness.  Sensitiveness  of  Explosives  to  Frictional  Impact,  S.  P.  Howell. 
Dept.  Interior,  Bur.  Mines,  technical  paper  234,  1919,  17  pp.,  3  figs.,  partly 
on  two  supp.  plates.  Publication  includes  reference  to  sensitiveness  of  explo- 
sives particularly  potassium  chlorate  explosives,  to  frictional  impact  desci 
Bur.  of  Mines  pendulum  friction  device  and  its  tests  of  device;  defines  salient 
terms  employed,  particularly  those  used  in  classifying  the  explosives  tested; 
and  discusses  results  of  370  tests. 

Organization.  The  Organization  of  a  Factory  for  Mass  Production,  H.  Schoeberlein- 
Wattwil.  Eng.  &  Indus.  Management,  vol.  2,  no.  19,  Nov.  6,  1919,  pp.  594- 
600,  20  figs.  Scientific  study  of  manner  of  proceeding.  Translated  from 
Werkstatts  Technik,  Switzerland. 

FACTORIES 

W\n.  War  Factories  and  Sheds:  Their  Construction  and  Adaptatioa  to  Future 
Needs,  Frank  Baines.  Jl.  Roy.  Inst.  British  Architects,  vol.  26,  no.  11,  Sept. 
1919,  pp.  249-257  and  (discussion)  pp.  257-259,  5  figs.  Particulars  relating  to 
factories  employed  in  filling  of  gas  shells  and  in  submarine-mine  filling,  and 
illustrations  of  technical  processes  which  had  to  be  studied  before  building> 
could  be  planned  and  adaptations  and  improvisations  which  were  carried  out 
in  response  to  rapid  development  of  modern  warfare.  Paper  read  before 
Roy.  Inst,  of  British  Architects. 

Layout.  Modern  Efficiency  Features  in  New  Factory.  Contract  Rec,  vol.  33. 
no.  45,  Nov.  5,  1919,  pp.  1017-1018,  1  fig.  Attention  is  called  to  layout  which 
was  designed  to  secure  routine  of  operation. 


FANS 


See  Gases,  Elimination. 


FERMENTS 

Ferments  and  Catalyzers,  Paul  Sabatier.  Sci.  Am.  Supp.,  vol.  88,  no.  2285, 
Nov.  8,  1919,  pp.  274-275  and  278-279.  While  admitting  that  science  is  almost 
entirely  ignorant  of  constitution  of  diastases  produced  by  living  ferments. 
writer  asserts  that  it  is  permissible  to  believe,  at  least  in  case  of  some  of  them, 
that  their  catalyzing  property  has  direct  relation  with  that  of  certain  very 
simple  mineral  catalyzers  which  enter  into  their  composition. 

FERRO-ALLOYS 

Manufacturing  of  Ferro-Alloys  in  the  Electric  Furnace  (La  fabrication  des 
ferro-alliages  au  four  electrique),  M.  Keeney.  Revue  de  Mftallurgie,  vol.  16, 
no.  4,  July-Aug.  1919,  pp.  269-310.  Metallurgical  aspect.  Reference  is  made 
to  English  practice. 

FERTILIZERS 

Fertilizer  Report,  James  W.  Kellogg.  Bui.  Pa.  Dept.  Agriculture,  Harris- 
burg,  Pa.,  vol.  2,  no.  9,  Aug.  1919,  69  pp.  Report  of  determinations  made 
of  548  different  fertilizers  in  regard  to  moisture,  nitrogen,  total,  available 
and  insoluble  phosphoric  acid  and  water-soluble  potash. 


FILES 

Do  you  believe  that  the  File  is  a  fine  Tool?  J.  H.  Moore.  Can.  Machy, 
vol.  21,  no.  17,  Oct.  30,  1919,  pp.  427-432,  11  figs.  How  IngersoII  files  ;iie 
made. 


Mini.  .11.    &  Public  Works,  vol.    17, 
Noting  difficulties  caused  by  varia- 


FILTERS 

The  Toronto  Drifting  Sand  Filters, 
no.  15,  Oct.  11,  1919,  pp.  220-222,  5  figs, 
tions  in  turbidity. 

FILTRATION   PLANTS 

The  Operation  of  an  American  or  Rapid  Water  Filtration  Plant  for  Twenty 
years  at  Elmira,  New  York,  James  M.  Cairo.  Jl.  Am.  Water  Works  Assn.. 
vol.  6,  no.  3,  Sept.  1919,  pp.  409-421.  Elmira  has  population  of  about  45,000. 
Greater  part  of  city's  water  supply  is  obtained  from  Chemung  River.  At 
Elmira  water  for  filtration  is  taken  from  river  through  cribs  connected  with 
gallery  from  which  it  flows  by  gravity  to  pumps. 

FIRE  DAMP  DETECTORS 

Gas  Detectors  for  Miners'  Electric  Lamps,  T.  J.  Thomas.  Colliery 
Guardian,  vol  .  118,  no.  3057,  Aug.  1,  1919,  pp.  295-296.  Instruments 
depending  upon  combustion  of  fire  damp  as  distinguished  from  catalytic  action 
with  platinum,  especially  the  methanometre  automatique  of  Prof.  Monnier. 
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FIRE   HAZARD 

Drt  Cell  Batteries.  Fire  Hazard  of  Drv  Cell  Batteries,  H.  L.  Miner.  Quarterly 
of  the  Nat.  Fire  Protection  Assn.,  vol.  13,  no.  2,  Oct.  1919,  pp  148-150,  1  fig. 
Due  to  their  becoming  short-circuited. 

FIRE    HYDRANTS 

The  Care  of  Fire  Hydrants  in  Winter  Weather  in  Montreal.  T.  W.  Lesage. 
Quarterly  of  the  N'at.  Fire  Protection  Assn.,  vol.  13,  no.  2.  Oct.  1919,  pp.  137-138. 
1  fig.     Organization  of  staff  of  inspectors. 

FIRE   PROTECTION 

Abboplanes.     See  Aeroplanes,  Fire  Protection. 

Building  Construction.  Building  Construction  and  Fire  Protection,  J.  Grove 
Smith.  Contract  Rec,  vol.  33,  no  45,  Nov.  5,  1919,  pp.  1022-1025.  From 
report  on  fire  waste  in  Canada  of  Dominion  Fire  Commissioner. 

Equipment.  Railway  Fire  Protection  Equipment,  C.  R.  Knowlea.  Ry.  Rev. 
vol  65,  no.  IS,  Nov.  1,  1919,  pp.  645-648,  2  figs.  Agents  in  use  on  railway 
are  enumerated  to  be:  Bicarbonate  of  soda,  caustic  soda  and  sulphuric  acid, 
carbon  tetrachloride,  dry  sand  and  water.  Paper  read  before  Am.  Ry.  Bridge 
&  B  ill  ling  Wn.  Also  in  Ry.  Maintenance  Engr.,  vol.  15,  no.  11,  Nov.  1919, 
pp.  40t-4(jr,  5  figs. 

See  also  Gas  Masks  and  Sulphite. 

FLAME   VELOCITY 

Flame  Velocity  in  Inflammable  Gases,  J.  D.  Morgan.  Engineering, 
vol.  108,  no.  2SDS,  Oft.  2t.  1919,  pp.  535-533,  7  figs.  Derivation  of  expression 
establishing  proportionality  between  flame  velocity  and  gas  pressure  during 
combustion  of  inflammable  gases. 

FLUORESCENCE 

Conditions  of  Excitation  of  Fluorescence  (Sur  les  conditions  d'excitation 
de  la  fluorescence),  L.  Bruninghaus.  Comptes  rendus  des  seances  de  l'AcadSmie, 
vol  169.  no.  12,  Sept.  22,  1919,  pp.  531-534.  From  experiments  it  is  concluded 
that  phenomena  of  phosphorescence  and  fluorescence  are  characterized  by 
property  that  intensity  of  luminosity  is  maximum  when  solution  is  highly 
diluted  and  exciting  radiation  very  feebly  absorbed. 

FORGING 

Ambbican  Practice.  Making  and  Heat-Treating  Heavy  Forgings.  Machy. 
(Lond.),  vol.  15.  no.  379,  Oct.  30,  1919,  pp.  129-135,  11  figs.  Examples  of 
American  practice  in  production  of  heavy  gun  ingots  and  forgings. 

Plant.  Allis-Chalmers  Heavy  Forging  Plant.  Am.  Drop  Forger,  vol.  5,  no.  11  Nov. 
1919,  pp.  527:530,  7  figs.  Equipped  with  3000-ton  hydraulic  press,  1000-ton 
press  and  series  of  hammers.  Attention  is  called  to  features  of  design  which 
permit  of  future  expansion  of  plant.  Also  in  Blast  Furnace  &  Steel  Plant, 
vol.  7,  no.  11,  Nov.  1919,  pp   533-536,  7  figs. 

Tbmperatures.  Forging  Temperatures  and  Rate  of  Heating  and  Cooling  of  Large 
Ingots,  F.  E.  Bash.  Blast  Furnace  and  Steel  Plant,  vol.  7,  no.  11,  Nov.  1919, 
pp.  561-565  and  573,  3  figs.  Results  of  tests  claimed  to  show  that  an  optical 
pyrometer  can  be  used  to  determine  when  an  ingot  is  ready  to  forge.  Data 
offers  suggestions  for  proper  heating. 

FOUNDRIES 

Cast  Steel.  Examples  of  Practical  Utilization  in  Founding  Industry  of  Results 
of  Physical  and  Chemical  Tests  (Exemples  d'utilisation  dans  la  pratique 
Industrielle  de  la  fonderie  de  fonte  des  resultats  d'essais  physiques  et  chimiques, 
J.  Seigle.  Fonderie  Moderne,  vol.  12,  no.  5,  May  1919,  pp.  107-111,  13  figs. 
Graphs  indicating  physical  properties  of  cast  steel  of  various  composition. 
From  Bulletin  de  la  SociSte'  de  l'lndustrie  Minerale. 

Comparisons.  F'oundry  Comparisons,  H.  G.  Barrett.  Foundry  Trade  Jl.,  vol.  21, 
no.  214.  Oct.  1919,  pp.  738-743,  11  figs.  Concerning  different  types  of  runners, 
and  various  operations  in  founding  brass  and  malleable  cast  iron.  Paper  read 
before  Lond.  Branch  of  Instn.  of  British  Foundrymerj 

See  also  Furnaces,  Electric. 

FREQUENCY 

Standardization  of  Frequency  in  Italy  (Delia  Unificazione  delle  Frequenze 
in  Italia),  U.  del  Buona.  F>ttrotcenica,  vol.  6,  no.  26,  Sept.  15,  1919, 
pp.  550-552.  Value  of  50  periods  proposed  as  standard  for  whole  of  Italy  by 
Committee  of  Associazione  Elettrotecnica  Italiana. 

FRICTION 

Weighing  of  the  relative  Friction  Between  Two  Solids  (La  pesee  d'un 
frottement  pendant  le  glissement  relatif  des  deux  solides  en  contact),  Jules 
Andrade.  Comptea  rendus  des  stances  de  l'Academie  des  Sciences,  vol.  169, 
no.  15,  Oct     13,    1919,  pp.  638-639.     Suggested  experiment. 

FUEL 

Comparative;  Costs.  Some  Phases  of  the  Fuel  Problem,  George  A.  Orrok.  Elec. 
World,  vol.  74,  no.  15,  Oct.  11,  1919,  pp.  801-803,  3  figs.  Comparative  costs 
of  coal  and  oil  in  heat  equivalents  and  relation  of  prices  of  coal  to  price  of  oil 
in  heat  equivalent. 


Economy.  Fuel  Economy.  Chem.  News,  vol.  119,  no.  310,  Oct.  24,  1919,  pp.  M5- 
198.  Committee  report  of  British  Assn.  for  advancement  of  science.  (To 
be  continued.) 

See  also  Coal  Conservation. 

Supply.  Present  Fuel  Supply  from  an  Engineering  Standpoint,  H.  M.  Chance 
Jl.  Engrs.  Club  Philadelphia,  vol.  36,  no.  180,  Nov.  1919,  pp.  414-417.  Call> 
attention  to  fact  that  while  mines,  equipment  and  coal  resources  are  adequate 
to  supply  any  possible  demand,  nevertheless  ability  of  operator  to  mine  is 
limited  in  part  by  labor  shortage  and  principally  by  in  adequate  and  irregular 
car  service  and  by  irregularity  in  purchases  by  consumers. 

FURNACES 

Combustion  Control.  Method  and  Apparatus  for  Controling  Combustion  in 
Automatically-Stoked  Furnaces  (Methode  rapide  et  appareils  de  controle 
des  foyers  a  chargement  automatique),  Marcil  Chopin.  Genie  Civil,  vol.  75, 
no.  IS,  Nov.  1,  1919,  pp.  421-125,  3  figs.  Schematic  arrangement  of  Chopin 
system. 

Electric.  Electric  Furnaces,  J.  H.  Stansble.  Foundry  Trade  Jl.,  vol.  21,  no.  214, 
Oct.  1919,  pp.  703-707  and  (discussion)  pp.  707-708.  Notes  on  Stassano, 
Rennerfelt,  Heroult,  Girod,  Hering  "Pinch"  and  Greaves-Etchells  furnaces. 
Paper  read  before  Birmingham  Branch  of  Instn.  British  Foundrymen. 

Large  Electric  Steel  Melting  Furnaces,  Victor  Stobie.  Elecn.,  vol.  83, 
no.  2164,  Nov.  7,  1919,  pp.  526-528,  4  figs.  Observations  in  regard  to  wirim; 
diagram  and  shapes  of  furnaces  transformers  and  automatic  electrode  regulators. 
Abstract  of  paper  read  before  Instn.  Elec.  Engrs. 

Modern  Electric  Furnace  Practice  in  Foundries,  W.  E.  Moore.  Mech. 
Eng.,  vol.  41,  no.  11,  Nov.  1919,  pp.  874-876.  Comparative  operating  costs 
are  presented  which  bring  out  marked  economy  of  electric  furnace  processes 
over  converter  process  of  producing  liquid  steel. 

Production  of  industrial  Metals  in  the  Electric  Furnace  (Herstellung  yon 
industriell  verwertbaren  Metallen  im  Elektroofen),  H.  Baclesse.  Elektro- 
technischer  Anzeiger,  vol.  36,  no.  13,  16,  18,  Feb.  13,  23  and  Mar.  2,  1919, 
pp.  61-62,  75-76  and  85-86.  Tests  made  were  mostly  laboratory  tests;  metal- 
tested  were  baryum,  calcium,  beryl,  cobalt,  nickel,  titans,  manganese,  and 
chrome.     (To  be  continued.) 

Uses  of  Electric  Furnace  in  Modern  Chemical  and  Metallurgical  industries 
(L'electrothermie  a  haute  temperature  dans  les  industries  chimiques  et  metal- 
lurgiques  modernes),  Jean  Escard.  Industrie  Electrique,  vol.  28,  no.  656, 
Oct.  25,  1919,  pp.  ???  Extraction  of  metals,  notably  aluminum  copper; 
preparation  of  ferroalloys.     (To  be  continued.) 

Heat  Treating.  Heating  Furnaces  and  Annealing  Furnaces,  W.  Trinke.  Blast 
Furnace  &  Steel  Plant,  vol.  7,  no.  11,  Nov.  1919,  pp.  539-543,  9  figs.  Selec- 
tion of  fuel  for  a  given  furnace  in  conjunction  with  selection  of  equipment  for 
its  economical  combustion.  Natural  gas  as  a  furnace  fuel.  Also  in  Am. 
Drop  Forger,  vol.  5,  no.  11,  Nov.  1919,  pp.  541-545,  7  figs. 

Oil  Burners.  The  Function  of  Oil  Burners  in  the  Operation  of  Furnaces,  Henry 
J.  N.  Voltmann.  Jl.  Am.  Steel  Treaters  Soc,  vol.  2.  no.  2,  Nov.  1919,  pp. 
110-115  and  (discussion)  pp.  115-116.  Observed  that  application  of  burners 
to  existing  furnaces  without  making  proper  provision  in  furnace  brickwork 
to  maintain  conditions  necessary  for  properly  heating  product,  is  in  long  run 
a  waste  of  time. 

Open-Hearth.  Improvement  of  Heat  Economy  in  Furnaces,  especially  open- 
hearth  Furnaces  (Verbesserung  der  Warmewirtschaft  von  Ofenfeuerungen, 
insbesondere  von  Martinofen),  W.  Tafel.  Stahl  und  Eisen,  vol.  39,  no.  43, 
Oct.  23,  1919,  pp.  1280-1233,  1  fig.  Showing  various  means  for  avoiding  or 
utilizing  heat  losses;  suggestions  for  preventing  explosions  in  Siemens  Martin 
furnaces  when  connected  with  boilers. 

See  also  Hoists. 

Reverberotory.  Balance  of  Heat  and  Matter  in  a  Foundry  Laboratory  Furnao 
(Stotf  und  Warmebilans  eines  Giesvereiflammofens),  R.  Gnade.  Stalh  und 
Eisen,  vol.  39,  no.  22,  May  29,  1919,  pp.  590-595,  3  figs.  Giving  analysis  of 
charge,  of  slag,  of  coal  and  flue  gas;  also  temperatures  of  iron  slag  and  furnace. 
Showing  balance  of  matter  of  charge  and  of  yield.      (To  be  concluded.) 

GAGES 

Hole  Limits.  Limits  for  Gages  for  Holes.  Machy.  (Lond.),  vol.  15.  no.  370,  Oct.  30, 
1919,  p.  145.  Reasons  advanced  by  Newal  Eng.  Co.,  Walthamstow,  in  support 
of  plus  and  minus  hole  limits. 

Summary  of  Reasons  in  Support  of  Plus  and  Minus  Hole  Limits.  Engi- 
neering, vol.  108,  no.  2808,  Oct.  24,  1919,  pp.  549-550.  Presented  in  substan- 
tiation of  contention  that  proposal  of  British  Engineering  Standards  Assn.  to 
make  nominal  size  low  limit  for  all  holes  will  not  be  in  best  interest  of  all 
concerned. 

Screw.  Modern  Methods  of  Screw  Gage  Production.  Machy.  (Lond),  vol.  15, 
no.  369,  Oct.  23,  1919,  pp.  121-124,  13  figs.  Illustrating  various  spccially 
designed  single-purpose  machines. 

Screw  Gage  Making  at  Guildford.  Engineer,  vol.  128,  no.  3329,  Oct.  17, 
1919,  pp.  375-378,  14  figs.      Machines  and  methods  of  testing. 

Si.jtiiATiON.  The  Inspection  of  Serration  Gages  and  Serrated  Components,  R.  B. 
Dyer.  Machy.  (Lond),  vol.  14,  no.  359,  Aug.  14,  1919,  pp.  589-590,  8  figs. 
Formulae  for  checking  broaches,  cutters,  tools,  gages,  etc.  Form  of  serration 
considered  is  where  spaces  between  teeth  are  sufficiently  narrow  in  proportion 
to  their  depth  to  permit  of  measurement  by  means  of  wires. 

GAS 

Consuming  Devices.  Lack  of  Standard  Performance  Data  Tends  to  Prevent  Impro- 
vement in  Efficiency  of  Gas  Consuming  Devices.  Am.  Gas  Eng.  Jl.,  vol.  Ill, 
no.  IS,  Nov.  1,  1919,  pp.  420-421  and  426.  Report  of  Industrial  Fuel  Com- 
mittee of  Committee  on  Standard  Performance  Specifications  for  Gas  Appliances 
of  Am.  Gas  Assn. 
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Detectors.     See  Firedamp  Detectors. 

Discharge.  Experiments  with  Perforated  Electrodes  on  the  Nature  of  the  Dis- 
charge in  Gases  at  Low  Pressures,  F.  W.  Aston.  Proc.  Roy.  Soc,  vol.  9b, 
no  A-676,  Oct.  9,  1919,  pp.  200-210,  4  figs.  Direct  measurements  made  with 
Faraday's'  cylinder  behind  cathode  and  at  same  potential  are  said  to  have 
indicated  that  about  one-half  of  total  current  in  discharge  is  brought  up  to 
cathode  by  positive  ions. 

Multi-dimensional  Flow  of  Gases  (Mehrdimonsionaie  Stromung  von  Gasen). 
Gustav  Fliigel.  Zeitschrift  fur  das  gesamte  Turbinenwesen,  vol.  16,  no.  17, 
June  20,  1919,  pp.  161-165,  2  figs.  Discussing  stationary  level  flow,  stationary 
flow  symmetrical  about  the  axis,  rotating  stationary  flow  in  rotating  canal. 
(To  be  concluded.)  ,,,___  „.  ,  ,. 

The  Indication  of  the  Rate  of  Flow  of  Gases  Rudolph  L.  Hanau.  Welding 
Engr.,  vol.  4,  no.  11,  Nov.  1919,  pp.  26-29,  2  figs.  Operation  of  hydrex  flow- 
indicator  used  for  measuring  gases  supplied  for  welding  and  cutting. 

Imflammable.     See  Flame  Velocity. 

Poisonous  On  a  new  Method  of  Driving  off  Poisonous  Gases,  Hertha  Ayrton. 
Proc  Roy.  Soc,  vol.  96,  no.  A-676,  Oct.  9,  1919,  pp.  249-256,  8  figs.,  partly 
on  supp  plate.  By  operation  of  fan  which,  when  in  action,  divides  space  around 
it  into  two  regions,  separated  by  vertical  plane,  passing  through  line  in  blade 
of  fan  parallel  to  its  tip.  Beyond  region  beyond  fan  air  is  sucked  in  irrotational 
motion  in  all  directions  towards  fan. 


I.  Banash.     Quarterly  of  the 
1919,  pp.  160-164.     Recom- 


Toothed.  The  Manufacture  and  Design  of  Toothed  Gearing,  Joseph  Chilton. 
Tran.  North-East  Coast  Instn.  Engrs.  &  Shipbuilders,  vol.  35,  part  3,  Mav 
1919,  pp.  109-138  and  (discussion)  pp.  138-144,  18  figs.  Toothed  gearing 
considered  is  that  used  for  transmission  of  motion  between  sheets  whose  axis 
are  either  parallel  or  at  right  angles  to  each  other.  Design  formulae  for  various 
types,  including  that  used  in  De  Haval  turbine  for  speed  reduction,  are  given 

GEOMETRY 

Erroneous  Theorem  in  non-euclidian  Geometry  of  the  Triangle  (Un  teorcn  i 
erroneo  en  la  geometria  no  euclidiana  del  triangulo).  Julio  Rey  Pastor.  Con- 
tribucion  al  estudio  de  las  elencias,  flsiras  y  mateneatieas,  Universidad  Nacional 
de  la  Plata,  no.  38,  Dec.  1918,  pp.  253-259,  1  fig.  Argument  against,  F  Behur's 
proposition  in  Grundlagen  der  Geometrie,  Leipzig,  1910,  concerning  cases  in 
which  orthocenter,  baricenter  and  dircumcenter  of  a  triangle  are  id  a  straight  line. 

GERMAN   INDUSTRIES 

The  German  Coal,  Iron  and  Steel  Industries,  Iron  &  Coal  Trades  Rev., 
vol.  99,  no.  2696,  Oct.  31,  1919,  pp.  504.  Economic  conditions.  From  state- 
ments published  in  German  news-papers. 


GAS   MASKS 

Army  Type  Gas  Mask  in  Fire  Protection,  J. 
Nat.  Fire  Protection  Assn  ,  vol.  13,  no.  2,  Oct. 
mendations  in  regard  to  manner  of  using. 

GAS   PLANTS 

Chemi«ts  Value  of  the  Chemist  in  the  Large  and  Small  Gas  Plants,  Edward  J. 
Murphy  and  H.  VittinghofT.  Am.  Gas  Eng.  Jl..  vol.  Ill,  no.  18,  Nov.  1,  1919. 
pp.  422-424.  Points  out  possible  yield  of  72,000  cu.  ft.  of  gas  per  ton  of  coal 
carbonized  as  one  reason  why  chemist  in  large  plant  is  good  investment. 
Arrangement  by  which  small  plant  can  afford  a  chemist  is  indicated  from  papers 
read  before  Am.  Gas  Assn. 

Liverpool  The  Linacre  Works  of  the  Liverpool  Gas  Company.  Gas  .11.,  vol.  148, 
no  2943,  Oct.  7,  1919,  pp.  29-31.  Constructional  details.  Works  consist 
of  three  coal-gas  plants,  having  capacities  of  4,800,000  cu.  ft.,  8,000,000  ou.  ft. 
and  160,000  cu.  ft.  per  day  respectively,  and  an  oil-gas  plant  with  capacity 
of  9,000,00  cu.  ft.  per  day. 

See  also  Office  Organization. 

GAS   PRODUCERS 

Gasification  of  Bituminous  Coal  in  Modern  Revolving  Grate  Producers 
(Die  Vergasuno-  von  Braunkohle  in  neuzeitlichpn  Drehrost-Gaserzeugprn), 
Kurt  Neumann?  Stahl  und  Eisen.  vol.  39,  no.  42,  Oct.  16.  1919,  pp.  1233-1239. 
Details  of  three  tests  made.  Tables  showing  gas  analysis:  measurements  of 
coal,  steam  and  air;  calculation  of  decomposition  of  steam  and  of  highest 
temperatures;  critical  discussion  of  tests  and  comparison  with  other  similar 
tests. 

GAS   RETORTS 

Progress  Steaming  Retorts,  L.  J.  Willien,  Jr.  Gas  Rec.  vol.  16,  no.  9, 
Nov.  12,  1919,  pp.  35-46,  4  figs.  Review  of  work  accomplished  in  United 
States  and  other  countries.     Paper  read  before  Am.  Gas  Assn. 

GAS   TUBING 

Tests  of  Flexible  Gas  Tubling,  R.  S.  McBride  and  Walter  M.  Berry. 
Tech.  Papers  Bur.  Stand.,  no.  133,  Oct.  27,  1919,  pn.  37,  6  figs.,  partly  on 
five  supp.  plates.  Undertaken  with  a  view  to  establishing  basis  for  drawing 
suitable  specifications. 

GASOLINE 

Revise  Gasoline  Specifications  to  Meet  Commercial  Needs.  Automotive 
Industries,  vol.  41,  no.  15,  Oct.  9,  1919.  pp.  717-719.  Former  single  standard, 
as  adopted  on  Oct.  2,  1919,  is  reported  as  being  redrafted  with  three  grades 
under  consideration  as  result  of  surveys  made  by  Bur  of  Mines  covering  about 
800  samples  of  commercial  fuel. 

Revised  Specifications  for  Motor  Gasoline  Oil  News,  vol.  7,  no.  22,  Nov.  5, 
1919,  pp.  34-36.  Promulgated  by  Presidential  Committee  on  Standardization 
of  Petroleum  Products. 

GEARS 

Internal.  Design  and  Calculation  of  Williams  Internal  Gearing.  Machy.  (Lond.)J 
vol.  15,  no.  369,  Oct.  23,  1919,  dd.  106-111  ,  5  figs.  In  this  system  profiles 
of  internal  gear  teeth  are  straight  lines,  so  that  tooth  spaces  are  similar  to 
those  of  an  involute  rack,  while  teeth  of  mating  pinion  have  curved  profiles 
of  conjugate  form. 

Reducing  Internal  Gear  Limitations,  Reginald  Trautschold.  Automotive 
Industries,  vol.  41,  no.  15,  Oct.  9,  1919,  pp.  724-727,  4  figs.  Description  of 
Williams  gear. 

Steels.  Gear  Steels,  J.  H.  Parker.  Machy.  (Lond.),  vol.  15,  no.  369,  Oct.  23,  1919, 
pp.  113-115.  Kind  of  steel  used  in  gears  for  automobile  service  and  materials 
for  commercial  or  jobbing  gears;  chemical  and  phvsical  properties  and  heat 
treatment.     Paper  read  before  Am.  Gear  Manufacturers'  Assn. 


GLASS 

Optical.  Optical  Conditions  Accompanying  the  Striae  Which  Appear  as  Imper- 
fections in  Optical  Glass  A.  A.  Michelson.  Dept.  Commerce,  Scientific  Papers 
of  Bur  of  Standards,  no.  333,  March  20,  1919,  pp.  41-45,  4  figs.  Examination 
of  specimens.  It  is  concluded  that  isolated  striae  are  of  no  more  importance 
that  are  bubbles  found  in  some  of  best  telescope  objectives. 

Sand.  Glass-Sand  Resources  of  Virginia,  Thomas  L.  Watson.  Jl.  Am.  Ceramic 
Soc,  vol.  2,  no.  10,  Oct.  1919,  pp.  794-803.  Kinds  of  silica  found  in  Virginia 
in  quantity  and  of  sufficient  purity  to  he  utilized  in  making  glass  are  said 
be:  (1)  quartz  sand,  (2)  sand  stone  and  quartzite,  and  (3)  vein  quartz  in- 
cluding some  pegmatite  occurrences.  Description  and  character,  including 
analysis  of  these  materials,  are  summarized. 

Silica  Rock  and  Sand  for  Glass  Making  F.  Gelstharp.  Rock  Products, 
vol.  22,  no.  22,  Oct.  25,  1919.  pp.  29-30.  Limiting  amounts  of  impurities,  siee  o£ 
grains,  etc.,  for  different  grades  and  kinds  of  glass. 

GOGEBIC   RANGE 

Geology  of  the  Gogebic  Range  and  its  Relation  to  recent  Mining  Develop- 
ment—IV,  W.  O.  Hotchkiss.  Eng.  &  Min.  Jl.,  vol.  108,  no.  14,  Oct.  4,  1919. 
pp.  577-582,  10  figs.  Estimates  of  state  geologists  are  said  to  place  ore  depth 
at  4,000  feet  and  to  be  dependent  on  extent  of  water  circulation. 

GRADE   CROSSINGS 

Accidents  at  Railway  Grade  Crossings.  Good  Roads,  vol.  18,  no.  14. 
Oct.  1,  1919,  pp.  164  and  169-170.  Statistics  on  number  of  accidents  occurring 
on  public  roads  at  railroad  grade  crossing  and  methods  of  prevention  dismissed 
by  Committee  of  Ry.  Claim  Agents'  Organization. 

GRAVITATION 

On  Gravitation  (Sur  la  gravitation), Q.  Majorana.  Comptes  rendus  des seance? 
de  l'Academie  des  Sciences,    vol.   169,  no.   15,  Oct.  13,    1919,  pn.    646-649 
Scientific  facts  and  principales  giving  evidence  of  influence  of  medium  in  pro- 
pagation or  transmission  of  gravitation  of  forces. 


GYRO   COMPASS 


See  Compasses. 


HANDLING   OF   MATERIALS 

Inter-  and  Intra-Department  Handling  of  Material  at  the  Holt  Plant 
Metal  Trades,  vol.  10,  no.  11,  Nov.  1919,  pp.  491-493,  6  figs.  Types  of  track 
used  around  wharves,  warehouses,  etc. 

HARBORS 

New  Orleans.  New  Orleans  Industrial  Canal  and  Inner  Harbor  near  Completion, 
Thomas  Ewing  Dabney.  Manufacturers  Pec,  vol.  76,  no.  21.  Nov.  20,  1919, 
pp.  124-126,  5  figs.     Details  of  1100-feet  lock. 

Pacific.  The  Size  of  Ships  and  Pacific  Harbors,  C.  E.  Grunsky.  Jl.  Electricity. 
vol.  43.  no.  9,  Nov.  1,  1919,  op.  413-414.  It  is  suggested  that  tendency  toward 
increasing  size  of  ships,  which  is  one  of  factors  limiting  commerce  to  two  or 
three  ports  of  world,  be  discontinued,  and  that  ships  be  kept  within  a  Iimi<- 
of  size  which  will  enable  them  to  make  use  of  normal  harbors. 

HEATING   SYSTEMS 

Design  and  Operation.  Errors  in  Engineering  Design  and  Operation.  Heat 
&  Vent.  Mag.,  vol.  16,  no.  11,  Nov.  1919,  pp.  19-25,  2  figs.  Such  as  failure 
to  provide  doorways  or  other  openings  of  sufficient  size  to  admit  boilers  and 
machinery  or  to  allow  of  their  removal  as  may  be  required  at  some  future  date. 

Corrosion.     See  Corrosion. 
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\  New  Compensated  Hcatmeter,  Charles  P.  Frey.     Proc.  Steel  Tn 
Researeh  Soe.,  vol.  -'.  no.  7.  1919  3  I  and  p.  51  Apparatus  is 

otially  Brown  pyrometer  in  which  effect  of  line  and  thermo-couple  resistance 

HEAT    TREATMENT 

Steel.     No  Steel,  D    T.   Lynch.     Proc    Steel  Treating 

Research  So<  '    no.  7.  1919,  pp.  12-19  and  35-37,  11  figs.     Comparison 

of  physical  properties  arbon  steel  with  test  resull  in  6  in  .shell 

sented  with  view  to  emphasize  fact  thai  problem  of  heal  treating  plain  carbon 
steel  i-  verification  of  old  pi  ither  than  any  new  development. 

Tractor  Pabts.  Heat  Treating  a1  the  Holt  Plant,  J.  \V.  Cook.  Metal  Trades, 
vol.  10,  no.  11,  Nov.  1919.  pp.  179-481,  5  figs.  Process  used  for  heat  treating 
tractor  part.-. 

See  also  Alloys,  Aluminum;  ' '  <  e  Hardening;  an/1  Steel   Heat  Treatment. 

HIGH-POTENTIAL   SYSTEMS 

Discussi  ,n  of  Cod.    Rules  on  High-Potential  Systems.  G.  8.  Lawler.     Elec. 

Rev.  (Chicago),  vol.   75,   no.  20,  Nov.   15,   1919,  pp.  822:S24.     Comments  on 

relation  of  present  rules  to  developments  in  field  practice,   with  suggestions 

'  ior  proposed  changes  in  rules  given  in  paper  presented  to  National  Assn.  of 

Elec.    Inspectors. 

Excess  Voltage  Produced  by  Means  of  Sustained  Oscillation  (Sovratensiom 
lettriche  prodotte  dalle  oscillazioni  persistenti),  L.  Lombardi.     Elettrotecnica, 
vol.  6,  no.  26,  Sept.  1").  1919,  pp.  556-561        Laboratory  experiments  performed 
i    high-tension  artificial  line. 

HOISTING    MACHINERY 

A  New  Development  in  Hoisting  Machinery,  Warren  Travell.  Freight 
Handling  &  Terminal  Eng.,  vol.  5,  no.  10,  Oct.  1919,  pp.  380-382,  3  figs. 
Apparatus  in  which  single  drum  is  used  for  both  vertical  hoisting  and  horisontal 
traversing. 

HOISTS 

Main  Hoists  for  Open  Hearth  Ladle  Cranes,  W.  W.  Garrett,  Jr.  Assn. 
Iron  &  Steel  Elec.  Engrs.,  Oct.  1919.  pp.  18-22  and  (discussion)  pp.  22-29. 
Tests  and  observations  made  on  overhead  electric  traveling  cranes,  and  sug- 
gestions in  regard  to  their  operation. 

HOURS  OF  WORK 

Revolutionizing  the  Wage  and  Industrial  System  in  France,  W.  F.  Bradlev. 
Automotive  Industries,  vol.  41,  no.  14,  Oct.  2,  1919,  pp.  670-674,  8  figs.  Effect 
of  introducing  48-hour  week. 

HOUSES 

Concrete.  Moulding  Houses  in  Steel  Forms  for  War  Workers,  Milton  Dana  Morrill. 
Cement  &  Eng.  News,  vol.  31,  no.  11,  Nov.  1919,  pp.  36-38,  10  figs.  Concrete 
houses  built  of  cinder  concrete  mixed  in  proportion  of  one  part  cement,  2'_. 
parts  sand  and  5  parts  cinders. 


Norway.  Hydroelectric  Installations  in  Norway,  Chas.  H.  Tallant.  ,11.  Electricity, 
vol.  43,  no.  9,  Nov.  1,  1919,  pp.  417-418,  3  figs.  Notably  installation  of 
electrolytic  furnace  plant  where  seven  4500-hp.  Pelton  impulse  turbine,  direct 
connected  to  10,000-ampercs,  300-volt  direct-current  generators. 


Construction.  British  House  Building  Methods,  Charles  T.  Ruthen.  Building 
News,  vol.  117,  nos.  3380  and  3381,  Oct.  17  and  24,  1919.  pp.  331-332  and 
337-338.  3  figs.  Oct.  17  .Economic  aspect  of  housing  problem  in  Great  Britain.  Profit  Sharing.  See  Profit  Sharing 
Oct.  24:  Weatherproof  houses  that  have  been  erected  at  Newton  in  a  few 
weeks  and  were  ready  to  be  tenanted  immediately.  Also  in  Surveyor,  vol.  56, 
no.  1449,  Oct.  24,  1919,  pp.  241-244,  4  figs 

Construction  of  Small  Cottages  (Kleine  Wohnhauser),  Schweizerische 
Bauzeitung,  vol.  74.  no.  17.  Oct.  25,  1919,  pp.  209-211,  11  figs.  Cheap  type 
of  workmen's  houses  constructed  of  wood  and  concrete,  designed  by  Swiss 
architects.     (Concluded.) 


Hydrolysis.  Investigation  of  Hydrolysis  of  some  Metal  Acetates  (Untersuchung 
liber  die  Hydrolyse  Metallacctate),  N.  Lofman.  Zeitschrift  fur  einiger  anorga- 
nische  und  allgcmeine  Chemie,  vol.  107,  no.  4,  July  29,  1919,  pp.  241-246,  1  fig. 
Special  tests  of  distribution"  coefficient  and  its  dependency  on  temperature 
and  concentration.  Acetates  examined  were  ammonia,  aluminum,  iron, 
mercury,  silver,  nickel,  cobalt,  zinc,  lead,  magnesium  and  natrium  acetate. 

INDUSTRIAL   DEMOCRACY 

Experiences  in  Industrial  Democracy,  F.  L.  Fluerbach.  Contract  Rec, 
vol.  33,  nos.  45  and  46,  Nov.  5,  &  12,  1919,  pp.  1032-1034,  &  1051-1053. 
Successful  application  by  William  Demuth  &  Co.  of  a  plan  of  internal  govern- 
ment in  its  plant,  aiming  to  solve  labor  difficulties. 

Industrial  Democracy — a  remarkable  experience,  B.  C.  Forbes.  Brick 
&  Clay  Rec,  vol.  55,  no.  11,  Nov.  18,  1919,  pp.  957-960.  How  Packer  Piano 
Co.  of  Fort  Wayne,  Ind.,  established  about  six  years  ago  "cordial,  friendly, 
co-operative  and  mutually  profitable  relation"  between  employers  and  workers, 
which  "have  continued  unruffled  ever  since." 

INDUSTRIAL   RELATIONS 

Capital  and  Labor.  Competition,  Combination  and  Co-operation,  S.  P.  Robins. 
Can.  Ry.  Club,  vol.  18,  no.  7.  Oct.  1919,  pp.  17-31.  Observes  that  "Cap- 
italists like  workmen  are  at  liberty  to  pursue  their  own  interests  in  the  way 
which  they  think  best,  provided  always  that  way  is  not  unethical"  but  "What 
is  certainly  wrong  is  that  combinations  of  capitalists  should  disregard  all 
considerations  of  justice,  humanity  and  civilization  in  order  to  attain  their 
own  ends." 

Human  Factor.  The  Human  Factor  in  the  Operation  of  Industry,  Henry  R.  Seager. 
Mech.  Eng.,  vol.  41,  no.  11,  Nov.  1919,  pp.  886-887.  Four  ways  of  handling 
labor  problems  that  are  currently  being  tried  are  discussed:  (1)  Method  of 
just  and  generous  small  employer  who  keeps  in  touch  with  needs  of  his  employees 
and  anticipates  their  needs;  (2)  method  of  large  corporations,  which  tries  by 
means  of  wellfare  workers  and  profit-sharing  to  content  employees  and  dis- 
courage them  from  going  in  labor  organizations:  (3)  method  of  shop  committee; 
and  (4)  plan  of  joint  industrial  councils. 

Labor  Organizations.  How  the  Employer  May  Control  the  Changing  Demands 
of  Radical  Labor,  Harry  Tipper.  Automotive  Industries,  vol.  41,  no.  16, 
Oct.  16,  1919,  pp.  784-785.  Advocates  formation  of  labor  organization  within 
each  factory  which  should  permit  collective  bargaining  and  meet  through  needs 
of  workers.  Labor,  writer  says,  is  being  influenced  by  men  possessing  no 
constractive  ability  who  are  drawing  workers  away  from  their  old  leaders  by 
virtue  of  irresponsible  promises  and  criticisms  of  deficiencies  of  union  system. 

Magazines  for  Employees.  The  Function  of  the  Employees  Magazine,  E.  B. 
Archley.  Elec.  Traction,  vol.  15,  no.  11,  Nov.  15,  1919,  pp.  759-761.  Expe- 
rience of  radway  company  in  securing  contentment  of  employees  by  publishing 
in  company  organ  notices  warning  men  against  activities  pf  agitators. 

Mining  Industry.  Industrial  Relations  in  the  Mining  Industry,  Chas.  F.  Willis. 
Arizona  Min.  Jl.,  vol.  3,  no.  6,  Nov.  1919,  pp.  3-5.  Their  establishment  is 
needed,  writer  observes,  because  psychology  of  miner  is  no  different  from 
that  of  any  other  worker,  but  he  points  out  special  conditions  in  industry 
which  necessitate  modification  of  systems  followed  in  work-shops. 


Unrest.     Industrial  Unrest.     Mech.  Eng.,  vol.  41,  no.  11,  Nov.  1919,  pp.  884-885. 
Historical  survey  of  industrial  unrest  in  United  States. 


Residence  Design.  Large  S-Roomed  Residence.  Contract  Rec,  vol.  33,  no.  44, 
Oct.  29,  p.  1011,  3  figs.  Rooms  are  designed  to  provide  suites  separate  from 
rest  of  house. 

HOUSING 

The  Work  of  the  Toronto  Housing  Commission.  Contract  Rec,  vol.  33. 
no.  46,  Nov.  12.  1919,  pp.  1041-1042,  2  figs.  Types  of  houses  being  erected 
by  the  commission  for  use  of  workingmen.  Two  styles  costing  from  $3,800 
to  $4,000. 

See  also  Houses  "ml  Salvage  Wall. 

HYDROELECTRIC   PLANTS 

Ganada.  Hydro-Electric  Power  Development  at  High  Falls.  Can.  Engr  ,  vol.  37, 
no.  20,  Nov.  13,  1919,  pp  451-454,  15  figs.  Net  head  of  80  ft.  utilized  at  power 
site  on  Miss.  River  by  Hydro-Electric  Power  Commission  of  Ontario.  Details 
ef  dam,  intake,  gate  house,  pipe  line  and  power  house.  Surface  area  method 
of  proportioning  materials  said  to  show  excellent  results  in  construction  of 
concrete  dam. 

Niagara  Falls.  Queenaton-Chippewa  Development  at  Niagara  Falls,  Ontario, 
Harry  Gardiner.  Eng.  World,  vol.  15,  no.  9,  Nov.  1,  1919,  pp.  17-21,  11  figs! 
Canal  project,  to  cost  about  $25,000,000,  consisting  of  one  of  possible  group 
•f  several  parallel  canals  near  Niagara  Falls,  each  intended  to  develop  300.000  hp. 
The  Relation  of  the  Chemical  Industry  of  Niagara  Falls  to  the  Water 
Works,  John  A.  Kienle.  .11.  Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919, 
pp.  496-513  and  (discussion)  pp.  .r>H-.r>17,  7  figs.  Statistics  of  power  develop- 
ment and  of  electrically  made  products,  notably  manufacture  of  liquid  chlorine 
ind   bleaching  powder  by  electrolytic  method. 


INSULATORS 

Causes  of  Breakage  in  High-Tension  Insulators,  E.  O.  Meyer.  Elecn., 
vol.  83,  no.  2162,  Oct.  24,  1919,  pp.  466-467.  Examination  of  breakages 
occurring  frequently  in  transmission  line  in  Germany  claimed  to  have  discovered 
that  cause  of  cracking  lay  in  cementing  process  by  which  parts  of  insulators 
were  joined  together.  Translated  from  Elektrotechnische  Zeitschrift,  nos.  16, 
17,  18  and  24,  1919. 

Phenomena  Causing  Rupture  of  High-Tension  Insulators  (Phenomenes 
provoquant  la  mise  hors  service  des  isolateurs  a  haute  tension),  E.  O.  Mayer. 
Revue  generate  de  l'Electricite\  vol.  6,  no.  18,  Nov.  1,  1919,  pp.  608-609,  3  figs. 
Factors  which  influence  formation  of  fissures.  Translated  from  Elektrotech- 
nische Zeitschrift. 

Inyoite.  Colemanite  Pseudomorphous  after  Inyoite  from  Death  Valley,  California, 
Austin  F.  Rogers.  Am.  Mineralogist,  vol.  4,  no.  11,  Nov.  1919,  pp.  135-139, 
2  figs.  Including  graphic  method  for  determining  geometrical  constant  of 
inyoite. 

IRON   AND   STEEL   MANUFACTURE 

Fuel  Economy  and  Consumption  in  the  Manufacture  of  Iron  and  Steel, 
W.  A.  Bone,  R.  Hadfield  and  A.  Hutchinson.  Engineer,  vol.  128,  nos.  3326 
and  3327,  Sept.  26  and  Oct.  3,  1919,  pp.  316-317  and  341-343,  1  fig.  Abstract 
of  report  presented  to  Iron  and  Steel  Institute  Autumns  Meeting,  on  behalf 
of  British  Assn.  Fuel  Economy  Committee. 

IRON   ORE 

Developments.  Recent  Iron  Ore  Developments  in  the  United  Kingdom,  F.  H. 
Hatch.  Colliery  Guardian,  vol.  118,  no.  3055,  July  18,  1919,  pp.  157-158, 
2  figs.     Process  of  treating  Jurassic  ironstones. 


JOURNAL    OF     THE     ENGINEERING    INSTITUTE    OF    CANADA 


13 


Kicml  Content.  Nickel  containing  Iron  Ore  in  Celebes  (Nikkelhoudende  laterie- 
tfsche  ijzerertsen  op  Celebes),  W.  Dieckmann.  Ingenieur,  vol.  34,  no.  43. 
Oct.  25,  1919,  pp.  782-787,  2  figs.  Analysis  of  ore  found.  Discussion  of 
possibility  of  establishing  iron  industry  in  Dutch  Indies.  Paper  read  before 
Kon.  Instituut  van  Ingenieurs. 

IRRIGATION 

Concerning  Irrigation  Problems  (Un  des  Aspects  du  Probleme  de  1'Irri- 
gation),  J.  Lemarchands.  Houille  Blanche,  vol.  18,  nos.  31  and  32,  July  and 
Aug.  1919,  pp.  158-163,  2  figs.  Experimental  researches  of  permiability  of 
various  soils. 

KEROSENE   ENGINES 

See  Oil  Engines. 

Kiln  Drying.  The  Effects  of  Kiln-Drying  on  Commercial  White  Ash,  H.  J.  Rosenthal. 
Automotive  Industries,  vol.  41,  no.  16,  Oct.  16,  1919,  pp.  774-779,  3  figs.  From 
tests  at  Forest  Products  Laboratory  at  Madison  Wis.,  in  connection  with 
war-time  construction  program  of  Air  Service.  ■>( 

Hints  on  Drykilns  and  Kiln-Drying — I,  E.  N.  Angus.  Wood-Worker, 
vol.  38,  no.  9,  Nov.  1919,  pp.  31-32.  Importance  of  humidity  control,  also 
circulation;  placing  of  kiln  samples;  loading  and  arrangement  of  trucks;  handling 
partially-dry  stock  testing  lumber;  use  of  recording  instruments,  etc. 

KLOET   ERUPTION 

The  Kloet  Disaster  (De  Kloetramp).  G.  L.  L.  Kemmerling.  Ingenieur, 
vol.  34,  no.  44,  Nov.  1,  1919,  pp.  804-813,  7  figs.  Details  of  eruption  of  mount 
Kloet  on  May  20,  1919,  which  completely  destroyed  Blitar.  Paper  read  before 
Koninklijk  Instituut  van  Ingenieurs  and  the  Kon.  Natuurkundige  Vereeniging. 

LABORATORIES 

A  Marine-Engineering  Works  Laboratory  Engineering,  vol.  198,  no.  2806, 
Oct.  10,  1919,  pp.  467-468  and  482,  3  figs.  Equipment  contains  50-ton  Buckton 
testing  machine  of  screw  type  driven  bv  separate  electric  motor,  Sand's  rotating 
apparatus  for  electrolytic  analysis,  electric  drying  oven,  Boverton  Redwood 
viseouster,  gray  oil  flash-point  apparatus,  Humfrey  carbon  combustion  furnace 
and   Richmond  mumed  furnace. 

LAMPS 

Incandescent.  What  is  an  incandescent  Lamp?  R.  W.  Shenton.  Sci.  Am.  Sunp., 
vol.  88,  no.  2284,  Oct.  25,  1919,  pp.  238-239,  2  figs.  Vacuum  versus  gas-filled 
lamps  and  relation  between  life  and  efficiency. 

Neon.  A  New  Glow  Lamp,  F.  Schroter.  Elecn.,  vol.  83,  no.  2163,  Oct.  31,  1919, 
p.  507.  In  bulb  containing  mixture  of  neon  and  helium  at  pressure  of  8  mm., 
cathode  of  iarge  surface  is  based  so  close  to  anode  that  at  220  volts  discharge 
starts. 

Tungsten.  Report  on  incandescent  Lamps  and  Lamp  Specifications.  Ry.  Elec. 
Engr.,  vol.  10,  no.  10,  Oct.  1919,  pp.  355-360.  Need  is  shown  for  development 
of  rugged  type  of  tungsten  lamp  for  portable  service.  Committee  report  of 
Assn.   Ry.   Elec.   Engrs. 

LATHE 

Setting-Up  and  Operating  the  Automatic  Lathe,  W.  H.  Rohr.  Wood- 
Worker,  vol.  38,  no.  9,  Nov.  1919,  pp.  28-29,  5  figs.  Specially  making,  balancing 
and  setting  of  knives,  operations  which  are  said  to  require  considerable 
mechanical  skill  and  good  judgment. 

LATIN   AMERICA 

Trade  Opportunities  in  Latin  America,  Geo.  W.  Fishbaek.  Jl.  Electricity, 
vol.  43,  no.  9,  Nov.  1,  1919,  pp.  407-408.  Observations  that  opportunity  for 
trade  in  Latin-America  markets  is  "knocking  insistently  at  the  doors"  of  our 
manufacturers,  and  that  there  is  pressing  demand  for  effort  if  we  are  to  secure 
this   trade. 

LAVA 

The  Oxidation  of  Lava  by  Steam.  J.  B.  Ferguson.  Jl.  Wash.  Acad.  Sci., 
vol.  9,  no.  18,  Nov.  4,  1919,  pp.  539-546.  Experimental  results  said  to  confirm 
view  that  ferrous  iron  is  not  oxidized  to  magnetite  by  action  of  steam  upon 
lava  during  volcanic  activity. 

LEAD   OXIDE 

The  Volatilization  of  Lead  Oxide  from  Lead  Silicate  Melts,  Olaf  Anderson. 
Jl.  Am.  Geramic  Soc,  vol.  2,  no.  10,  Oct.  1919,  pp.  784-789,  1  fig.  Experiments 
were  made  on  amount  of  PbO  volatilized  from  surface  of  lead  silicate  glasses 
at  temperatures  from  900  to  1400  deg.  cent.  It  was  found  that  volatilization 
from  unstirred  glass  in  15  min.  took  place  at  practically  same  rate  as  from 
stirred  glass  heated  for  longer  period. 

LEATHER 

The  Dyeing  of  Leather.  Can.  Chemical  .11.  v., I.  3.  no.  11,  Nov.  1919, 
pp.  376-378.     Formulae  for  different  colors  and  finishers.     From  Color  Trade  Jl. 

LIGHTHOUSE 

High-Power  Lighthouse  with  Metal  Reflectors  (Phare  de  grand  atterrage, 
avec  optique  a  reflecteurs  metalliques),  Jean  Rey.  Comptes  rendus  des 
seances  de  l'Academie  des  Sciences,  vol.  169,  no.  10,  Sept.  8,  1910,  pp.  471-473. 
Each  of  four  bronze  reflectors  is  fourth  part  of  parabolic  reflector  of  2.25  m. 
m  diameter  and  0.65  m.  focal  distance.  These  four  reflectors  are  mounted  on 
special  base  which  permits  a  complete  revolution  to  be  effected  in  20  sec. 


LIGHTING 

Electric.  Better  Lighting.  Jl.  Electricity,  vol.  43.  no.  10,  Nov.  15,  1919,  pp. 
462-463,  5  figs.  Tests  made  by  Commonwealth  Edison  Co.  to  det^rmm.- 
effect  of  good  lighting  on  production. 

Factory.  Factory  Lighting — A  Central-Station  Problem,  O.  R.  Hogue  and'J.fJ. 
Kiek.  Elec.  Rev.  (Chicago),  vol.  75,  no.  IS,  Nov.  1,  1919,  pp.  725-729,  4  figs. 
Results  and  observations  of  year's  campaign  for  better  factory  lighting  conducted 
by  Commonwealth  Edison  Co.     From  paper  read  before  Ilium.  Eng.  Soc. 

Flood.  Flood  Lighting  of  the  Horseshoe  Falls.  Elec.  News,  vol.  28,  no.  21,  Nov.  1, 
1919,  pp.  29-30,  4  figs.  Plans  of  illumination  installation  which  contains 
over  ninety  1000-watt  lamps. 

Line  Work.  Illumination  for  Line  Work  to  be  done  a1  Night,  B.  J.  Schwendt. 
Telegraph  &  Telephone  Age,  vol.  37,  no.  21,  Nov.  1,  1919,  pp.  524-525,  4  Gga 
Outfit  consists  of  Ford  gas  headlight  lamp  equipped  with  special  carrying 
handle  and  supporting  base  welded  into  one  frame,  so  that  lamp  can  be  removed 
by  loosening  set-screws. 

Machine  Tools.  Electric  Lighting  of  Machine  Tools  (Die  elektrische  Beleucbtung 
von  Werkzengmaschinen),  Heinrich  Muller.  Elektrotechnischer  Anzeiger, 
vol.  36,  nos.  59  and  60,  June  15  and  17,  1919,  pp.  269-270  and  275-276.  Proper 
lighting  said  to  be  necessary  to  increase  quality  of  production  and  to  reduce 
accidents.     (Concluded.) 

Remote  Control.  Remote  Control  for  Theater  Lighting.  Elec.  World,  vol.  71 
no.  14,  Oct.  4,  1919,  pp.  747-749,  5  figs.  Flexibility,  speed  noiselessness,  lower 
cost,  less  space  and  safety  said  to  be  combined  in  a  rebuilt  installation  at  Chicago. 
Switches  for  any  scene  set  in  advance  and  operated  by  master  switch. 

LLOYD'S   REGISTER 

The  Operations  of  Lloyd's  Register,  1918-1919.  Shipbuilder.  vol.''21 
no.  Ill,  Nov.  1919,  pp.  287-293.  Together  with  general  surveys  of  work 
carried  out  by  Society  during  war.  Also  in  Iron  &  Coal  Trades  Rev.,  vot.»99. 
no.  2696,  Oct.  31,  1919,  p.  566. 


LOAD   DISPATCHING 

Load  Dispatching  System  of  the  Philadelphia  Electric  Company,  George 
P.  Roux.  Elec.  Jl.,  vol.  16,  no.  11,  Nov.  1919,  pp.  470-474,  8  figs.  A  total 
of  approximately  360,000  kw.  combined  light  and  power  connected  load  is 
applied  through  territory  40  miles  long  extending  along  Western  shorejof 
Delaware  river  from  nine  steam  generating  stations. 

LOCOMOTIVES 

Boilers.  Boiler  for  "Claughton"  Class  Express  Engines;  L.  and  North  Western 
Railway.  Ry.  Engr.,  vol.  40,  no.  478,  Nov.  1919,  pp.  234-238,  6  figs.  Principal 
specifications  are:  Total  heating  surface  boiler  and  superheater  2,128  sq.  ft. 
Working  pressure  175  lb.  per  sq.  in.;  total  weight  of  boiler  12  tons  2  cwt 

Electric.  New  Electric  Locomotives  for  C.  M.  &  St.  P.  Ry.  Ry.  Rev.,  vol.  65. 
no.  19,  Nov.  8,  1919,  pp.  675-677,  5  figs.  Locomotives  weight  265  tons  each 
and  operate  on  direct  current  at  3000  volt.  They  have  fourteen  axles  of  whicli 
front  and  rear  are  guiding  axles,  each  of  the  twelve  remaining  carrying  armature 
of  a  bi-polar  motor. 

New  Gearless  Passenger  Locomotives  for  the  Chicago,  Milwaukee  &  St.  Paul 
Railway.  Elec.  Traction,  vol.  15,  1919,  pp.  752-754,  2  figs.  Two  hundred 
and  sixty-five  ton,  3000  volt,  D.  C-  locomotive  with  armatures  mounted  directly 
on  driving  axles  tested  at  speed  of  65  miles  per  hr. 

Fuel.     See  Maize  as  a  Fuel. 

Headlights.  Standardization  of  Locomotive  Headlight  Equipment.  Ry.  Elec. 
Engr.,  vol.  10,  no.  10,  Oct.  1919,  pp.  329-333,  3  figs.  Recommendations 
include  generator  base  plate,  steam  pressure  range,  ball  bearings,  brush  sizes, 
etc.     Committee  report  of  Assn.  Ry.  Elec.  Engrs. 

Sample  Electric  Headlight  Report  Forms  Submitted.  Ry.  Elec.  Engr.. 
vol.  10,  no.  10,  Oct.  1919.  pp.  334-336,  4  figs.  Forms  provide  for  operation 
and  maintenance  records  which  can  be  exchanged  between  railroads.  Com- 
mittee report  of  As3n.  Ry.  Elec.  Engrs. 

Steam.  Scientific  Development  of  the  Steam  Locomotive,  John  E.  Muhlfeld.  Mich 
Eng.,  vol.  41,  no.  11,  Nov.  1919,  pp.  864-869.  After  outlining  factors  involved 
in  determination  of  tractive  power  of  locomotive  writer  discusses  such  items 
as  boiler  feedwater,  types  of  fuel,  combustion,  heat  description,  steam  pressures, 
superheating,  and  steam  generation  and  utilization,  and  also  methods  of  saving 
fuel  and  labor. 

LUBRICATION 

Shop  Problem.  The  Shop  Lubricating  Problem,  Raymond  Francis  Yates.  Sci. 
Am.,  vol.  121,  no.  20,  Nov.  15.  1919.  pp.  484,  494  and  498.  1  fig.  Bearings 
are  classified  into  (1)  high-speed,  high-pressure  bearings,  (2i  medium-speed, 
medium-pressure  bearings,  (3)  high-speed,  low-pressure  bearings  and  (4)  spceial 
bearings.  Importance  "'  using  special  oils  for  lubricating  each  one  of  these 
classes  is  emphasized. 

Viscosity  Tests.  Power  Plant  Management — Lubrication — II.  Robert  June. 
Power  House,  vol.  12,  no.  IS,  Nov.  5,  1919,  pp.  493-195.  With  remarks  on 
importance  of  viscosity  tests  as  guide  to  lubrication. 

MACHINE   TOOLS 

Machine  Tools,  Alfred  Herbert.  Trans.  North-East  Coast  Insta.  of 
Engrs.  &  Shipbuilders,  vol.  35,  no.  5,  July,  1919.  pp.  179-207  and  (discussion^ 
pp.  208-226,  17  figs.,  partly  on  supp  plate.  Historical  account  of  develop- 
ment of  machine  tool  industry  with  notes  on  its  present  tendency  in  Hngland 
and  in  the  U.  S.  A. 
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MAGNETIC    MATERIALS 

Iron  and  Steel  for  Electrical  Purposes,  Frank  P.  Fahy.  Jl.  Am.  Steel 
Trcatcrs  Soc,  vol.  2,  no.  2.  Nov.,  1919,  pp.  74-87,  4  figs.  Points  out  fields  of 
usefulness  of  each  grade  of  magnetic  material  and  source  of  common  variations 
in  magnetic  quality. 

MAGNETOS 

British  Standard  Specification  for  Magnetos  for  Aircraft-Purposes.  British 
Eng.  Standards  Vssn.,  no.  86,  July  1919.  27  pp.,  23  figs.  Only  dimensions  which 
affect  interehangeability  of  magnetos  as  a  whole  are  dealt  with. 

MAIZE   AS   FUEL 

.  Maine  as  Fuel  for  Steam  Boilers.  Ry.  Gas,  vol.  31,  no.  17,  Oct,  24,  1919, 
pp.  525.  Use  on  locomotive  engines  in  Argentine,  with  notes  on  calorific  value 
and  costs. 

MALLEABLE   IRON 

Strive  for  Strength  in  Malleable,  H.  E.  Diller.  Foundry,  vol.  47,  no.  19, 
Nov.  15,  1919,  pp.  803-807,  19  figs.  Experience  of  company  which  formerly 
made  railroad  castings  and  has  recently  engaged  in  automobile  work. 


Thread  Milling.  British  Thread  Milling  Machines — III  &  IV.  Engineer,  vol.  128, 
no.  3326  &  3327,  Sept.  26  and  Oct.  3,  1919,  pp.  302-304  and  324-326,  12  figs. 
Machine  in  which  cutter  and  work  are  always  driven  at  same  speed,  thread 
is  not  milled  to  full  depth  until  after  work  has  made  30  to  40  revolutions  and 
work  and  cutter  do  not  move  longitudinally  relatively  to  each  other. 

MINE   ACCIDENTS 

Haulage  Inclines.  Accidents  on  Haulage  Inclines — I,  V.  Eatteyne  and  L.  Lebens. 
Colliery  Guardian,  vol.  118,  no.  3070,  Oct.  31,  1919,  p.  1165,  7  figs.  Recom- 
mendations based  on  investigation  of  cases  of  accidents  in  Belgium  mines 
during  period  of  1889  to  1912.  Translated  from  Annales  des  Mines  de  Belgioue. 
Causes  of  Accidents  on  Incline  Planes  of  Mines  and  Manner  of  Preventing 
Them  (Les  Causes  d'Accidents  sur  les  Plans  Inclines  des  Mines  et  1'etude  des 
dispositions  si  prendre  pour  les  prevenir).  Genie  Civil,  vol.  75.  no.  17,  Oct  25, 
1919,  pp.  39.5-398,  23  figs.  Investigation  and  studies  made  by  Belgium 
Department  of  Mines.  Abstracted  from  Annales  des  Mines  de  Belgique, 
vol.  19  and  20. 

Effect  of  Common  Language.  English  Language  and  Mine  Accidents,  Albert 
H.  Fay.  Coal  Industry,  vol.  2,  no.  11.  Nov.  1919,  pp.  489-492.  Showing 
by  comparison  accidents  increase  as  failure  to  speak  a  common  language 
decreases. 

Fires.     See  Breathing  Apparatus. 


MANAGEMENT 

>'•"'    N,  I.   iii/ir  Management  and  Shop  Management. 

MECHANICS 

Solutions  of  the  Problem  of  Three  Bodies  When  the  Lines  Joining  the 
Three  Bodies  Form  an  Isosceles  Triangle  (Sur  les  solutions  du  probleme  des 
trois  corps  oil  les  trois  corps  forment  un  triangle  isoscele),  Jean  Chazy.  Comptes 
rendus  des  seances  de  1'Academie  des  Sciences,  vol.  169,  no.  12,  Sept.  22,  1919, 
pp.  526-529.  Five  movements  pointed  out — Lagrange's  Euler's,  movement 
admitting  axis  of  symmetry,  movement  admitting  plane  of  symmetry,  and 
limit  of  two  preceding  movements. 

MERCURY   VAPOR   PRESSURES 

Tin-  Vapor  Pressures  of  Mercury  in  the  Range  120  deg.  to  250  deg.,  Alan 
W.  C.  Menzies.  Jl.  Am.  Chem.  Soc,  vol.  41,  no.  11,  Nov.  1919,  pp.  1783-1787, 
1  fig.  Measurement  by  method  involving  use  of  two  McLeod  gages,  hot  and 
cold  respectively. 

METAL  CONSTRUCTION 

Esthetics  of  Metal  Construction  (Consideraciones  sobre  la  estStiea  de  las 

eonstrucciones  metalieas), vol.  67,  no.  2297,  Oct.  2, 

1919,  pp.  488-494.     Possibilities  of as  determined 

by  mathematical  calculations,  to  make  them  comply  with  accepted  standards 
of  artistic  beauty. 


See  Balloons. 


METEOROLOGY 


METRIC   SYSTEM 


Standardization     With     Drury      Jl 

Electricity,  vol.  43,  no.  9,  Nov.  1,  1919,  pp.  409-411 ..'....':! 

dealings  with  Allies  during  war  "we  were  not  at  one"  with  them  because  we 
did  not  use  the  metric  system  while  "30  nations  fighting  Germany  were  all 
using  the  metric  units  of  weights  and  measures,  and  were  thus  capable  of 
complete  co-operation  and  united  action." 


MICARTA 


See  Aeroplanes.  Propellers. 

MILLS 

V  xii.iaries,  Drives.  Electric  Versus  Hydraulic  Drive  for  Steel-Mill  Auxiliaries, 
R.  B.  Gerhardt.  Elec.  Rev.  (Chicago),  vol.  75,  no.  18,  Nov.  1,  1919, 
pp.  736-738.  From  standpoint  of  control,  adaptability,  efficiency,  and  cost. 
Paper  read  before  Iron  &  Steel  Engrs. 

Powbh  Piping.  Power  Piping  Requirements  in  Modern  Mills.  J.  Roy  Tanner  and 
George  J.   Stuart.      Blast   Furnace    &   Steel    Plant,  vol.   7,   no.    11,    Nov.  1919, 

Ep.  566-568.  It  is  claimed  that  development  of  power  generating  machinery 
as  stimulated  progress  in  manufacture  and  mode  of  installation  of  power 
piping  and  placed  heavier  demands  on  specialists.  Paper  read  before  Engrs. 
Soc.  of  Western  Pa. 

ry  Movement  in.  Safety  Movement  in  Steel  Mills,  C.  M.  Brading  and  F.  A. 
Wiley.  Assn.  Iron  &  Steel  Elec.  Engrs.,  Oct.  1919,  pp.  3-17.  Planning  direc- 
tion and  supervision  of  safeguarding  and  education  as  elements  in  safety 
movement. 

MILLING   MACHINES 

Spindle  Noses.  Standard  Spindle  Noses  for  Milling  Machines  Engineering 
vol.  108,  no.  2808,  Oct.  21.  1919,  pp  518-549,  17  figs.  Types  in  use  by  various 
members  of  Associated  British  Machine  Tool  Makers,  Ltd.,  are  presented  and 
it  is  suggested  in  reference  to  previous  article  on  subject  published  in  Engineer- 
ing  that  whole  question  of  standardization  be  thrashed  out  with  a  view  to 
securing  interehangeability  of  arbors.  Also  in  Engr.,  vol.  128,  no  3328 
Oct.  10.  1919,  p.  :;r,8,  4  figB. 


MINE   WATER 

Neutralization.  Neutralizing  of  Acid  Mine  Water  on  the  Witwatersrand  and 
Settlement  and  Treatment  of  Sludge  formed  thereby,  F.  Wartensweiler.  Jl. 
South  African  Instn.  Engrs.,  vol.  18,  no.  3,  Oct.  1919,  pp.  46-53.  Based  on 
data  obtained  as  result  of  experimental  investigations. 

MINES 

Plans.  Isometric  Mine  Plans:  Their  Applications,  Limitations  and  Method  of 
Construction,  H.  Edward  Clayton.  Proc.  Australasian  Inst.  Min.  &  Metal- 
lurgy, no.  34,  June  30,  1919,  pp.  9-18,  8  figs.  Indicating  cases  in  which  method 
can  be  used  to  advantage. 

Rescue.  Standardizing  Mine  Rescue.  Salt  Lake  Min.  Rev.,  vol.  21,  no.  15,  Nov.  15, 
1919,  pp.  29-30.  Its  desirability.  Address  delivered  at  Eighth  Annual  Safety 
Congress. 

MINES 

Salting,  Detection  of.  The  Detection  of  Salting,  Morton  Webber.  Min.  <fe 
Sci.  Press,  vol.  119,  no.  19,  Nov.  8,  1919,  pp.  673-676.  Suggested  for  detecting 
fraud. 

State  Control.  A  National  Mining  Scheme,  J.  M.  M.  Munro.  Iron  &  Coal  Trades 
Rev.,  vol.  99,  no.  2695,  Oct  24,  1919,  p.  541.  Underlying  idea  is  that  State 
should  buy  under  compulsory  powers  controlling  interest  in  industry  and 
reconstruct  it  on  safe  lines. 

Ventilation.  Ventilation  in  Shaft  Sinking — I  &  II,  H.  Joosten.  Colliery  Guardian, 
vol.  118,  nos.  3054-3055,  July  11  &  IS,  1919.  pp  91-92  and  159-160,  22  figs. 
Details  of  sinking  derrick  with  ventilating  appliances  Methods  for  coupling 
up  lengths  of  pipe  by  means  of  Manges  tightened  with  bo  ts  or  clamps  and  sleeves. 
(Concluded.)     Translated  from  Gliickauf 

Working  Capacity.  The  Working  Capacity  of  Mines,  A.  Delmer.  Colliery  Guar- 
dian, vol.  118,  no.  3059.  Aug.  15,  1919,  pp.  426-427.  Study  of  nature  of 
deposit,  method  of  working  and  number  of  workmen  as  factors  affecting  product- 
ivity of  each. 

MINING   PROFESSION 

The  Relation  between  Pure  Science  and  the  Mining  Profession,  .1.  S. 
Haldane.  Sci.  &  Art  of  Min.,  vol.  30,  no.  7,  Nov.  1,  1919,  pp.  97-100.  Paper 
presented  before  the  Past  &  Present  Mining  Students'  Assn.  at  the  Wigna 
Min.  &  Technical  College,  Oct.  18,  1919. 

MINING    INDUSTRY 
See  Industrial  Relations,  Mining  Industry. 

MOLDING   SANDS 

Molding  Sands  for  Non-Ferrous  Foundry  Work,  P.  G.  H.  Boswell.  Engi- 
neering, vol.  108,  no.  2804,  Sept.  26,  1919,  pp.  418-420,  1  fig.  Results  of 
chemical  and  mechanical  analyses.  Paper  read  before  Instn.  of  Metals.  Also 
in  Foundry  Trade  JL,  vol.  21,  no.  214,  Oct.  1919,  pp.  712-716. 


.See  also  Foundries. 


MOLDS 


Learn  Mold  for  Evaporator  Steam  Belt.  Foundry,  vol.  47,  no.  19,  Nov.  15. 
1919,  pp.  811-816,  9  figs.  Example  of  loam-molding  job  recently  completed 
in  gray-iron  foundry.  Casting  forms  steam  belt  for  evaporator  and  con- 
stitutes part  of  installation  in  sugar  mill. 

MOLYBDENITE 

Some  Optical  and  Photoelectric  Properties  of  Molybdenite,  W.  W.  Coblentz 
and  H.  Rakler.  Dept.  Commerce,  Scientific  Papers  of  Bur.  of  Standards,  no.  338, 
pp.  121-162,  22  figs.  Data  on  change  in  electrical  conductivity  of  molybdenite 
when  exposed  to  thermal  radiations  of  wave  lengths  extending  from  0.36u 
in  ultra-violet  to  beyond  9w  in  infra-red.  Also  in  Jl.  Wash.  Acad.  Sci.,  vol.  9, 
no.  18.  Nov.  4,  1919,  pp.  537-539. 
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MORTALITY   TABLES 

Formulas  for  Constructing  Abridged  Mortality  Tables  for  Decennial 
Ages,  C.  H.  Forsyth.  Bui.  Am.  Math.  Soc,  vol.  26,  no.  1,  Oct.  1919,  pp.  34-38. 
Based  on  method  presented  by  George  King  in  British  Registrar-General's 
Report  for  1914  for  constructing  Abridged  Mortality  Tables  which  consist 
merely  of  values  appearing  in  ordinary  mortality  table  but  corresponding  only 
to  each  quinquennial  age. 

MOTORSHIPS 

Motor  Ship  "Ansaldo  S.  Giorgio"  (Motonave  da  carico  "Ansaldo  S. 
Giorgio)."  Ingegneria  Italiana,  vol.  4,  no.  91,  Oct.  2,  1919.  pp.  158-162' 
4  figs.  Characteristics  are:  Length  between  perpendiculars  378  ft.;  breadth 
50  ft.;  draft  24  ft. ;  tonnage  8000.     It  is  operated  by  two  2200-hp  Diesel  eng  nes. 

MOTOR   TRUCKS 

Advantage  Over  Horses.  62  Motor  Trucks  vs.  500  Horses.  Power  Wagon, 
vol.  23,  no.  180,  Nov.  1919,  pp.  27-28.  Experience  of  food  and  provision  house 
which  conducts  more  than  500  retail  groceries  and  32  meat  markets  in  New 
York  City  and  vicinity. 

Ambbican  Market.  War  Effects  on  Truck  Industry,  C.  A.  Wales.  Power  Wagon, 
vol.  23,  no.  180,  Nov.  1919,  pp.  68-69.  American  market  represented  as  being 
limited  by  traffic  congestion  in  cities  and  lack  of  good  roads  outside  of  city. 

D  aimler.  The  Daimler  Post-War  English  Truck  Chassis,  M.  W.  Bourdon.  Auto- 
motive Industries,  vol.  41,  no.  15,  Oct.  9,  1919,  pp.  720-723,  6  figs.  Knight 
sleeve  valve  engine  and  Lanchester  worm  gear  mentioned  as  outstanding 
features  of  2-ton  model. 

Transmission.  Power  Transmission  Groups  of  the  German  Trucks.  Arthur  J.  Slade. 
Automotive  Industries,  vol.  41,  no.  14,  Oct.  2,  1919,  pp.  666-669,  12  figs.  Trans- 
mission group  described  consists  of  clutch,  gear  box  and  service  brake,  which 
in  majority  of  instances  are  compactly  assembled. 

I'.  S.  Army.     See  Motor  Transport  Corps,  U.  S.  Army. 

MOTOR   TRANSPORT   CORPS,    U.   S.    ARMY 

Classification  op  Vehicles.  Army  Motor-Transport  Vehicles,  John  Younger. 
Mech.  Eng.,  vol.  41,  no.  11,  Nov.  1919,  pp.  859-863  and  892,  9  figs.  Motor- 
transport  vehicles  have  been  classified  by  Army  under  ten  broad  heads,  ranging 
from  motor  cycles  to  5-ton  trucks,  and  such  classification  is  said  to  have  been 
found  to  be  most  satisfactory.  Writer  discusses  various  vehicles  from  view- 
point of  convenience  of  standardizing  single  type  of  vehicle  for  each  class. 
He  observes  that  once  standards  have  been  adopted  they  should  be  reasonably 
adhered  to  for  at  least  period  of  5  years  before  any  serious  change  is  contem- 
plated. 

Organization.  The  Army  Motor  Service,  J.  M.  Titchie.  Jl.  Engrs.  Club,  Phila- 
delphia, vol.  36,  no.  180,  Nov.  1919,  pp.  430-432.  Organization  of  Motor 
Transport  Corps  is  presented  as  typifying  example  of  economy  to  be  derived 
from  pooling  transportation.  Need  of  good  roads  and  part  engineering  societies 
should  take  in  their  development  are  discussed. 

MOUNTAINS 

Structural  Features  of  the  Abajo  Mountains,  Utah,  Malcolm  Rutherford 
Thorpe.  Am.  Jl.  Sci.,  vol.  48,  no.  287,  Nov.  1919,  pp.  379-389.  4  figs.  Moun- 
tains comprise  group  of  laccoliths  with  associated  sheets  and  dikes. 

MULTIPLE   MANUFACTURE 

Examples  of  Multiple  Method  Manufacture  on  the  Brown  &  Sharpe 
Automatic.  Machy.  (Lond.),  vol.  15,  no  370,  Oct.  30,  1919,  pp.  136- 
139,  18  figs.     Indicating  saving  in  time  and  labor  effected  by  method. 

NAPHTHALENE 

A  Standardized  Method  for  the  Determination  of  Solidification  Points, 
Especially  of  Napthalene  and  Paraffin,  R.  M.  Wilhelm  and  J.  L.  Finkelstein. 
Dept  Commerce,  Scientific  Papers  of  Bur.  of  Standards,  no  340,  Sept.  12, 
1919,  pp.  185-197,  4  figs.  Method  recommended  at  conference  at  Bur.  of 
Standards  and  United  States  customs  officials  and  adopted  by  U.  S.  Customs 
Service  for  determination  of  solidification  point  of  napthalene. 


NITROUS  GASES 

A  Method  for  the  Analysis  of  Nitrous  Gases  and  Its  Application  to  the 
Study  of  Towers  for  the  Absorption  of  Such  Gases,  ^.  Geake  and  F.  J  Squire. 
Jl.  Soc.  Chera.  Indus.,  vol.  38,  no.  20,  Oct.  31,  1919.  pp.  367T-369T,  3  figs 
Devised  for  analysis  of  gases  in  system  of  absorption  towers  used  in  connection 
with  plant  for  denitration  of  nitroglycerin  spent  acid. 

OCTAVAL    NOTATION 

Octaval  Notation  in  Shop  Measurements,  Alfred  Watkins.  Mech.  Eng., 
vol.  41,  no.  11,  Nov.  1919,  pp  S70-871  and  905,  4  figs.  Advocates  adoption 
of  octaval  notation  to  denote  British  binary  inch  fractions  in  workshop  and 
on  workshop  measuring  instruments.  Octaval  rule,  simple  vernier  calipers, 
double  vernier  calipers,  single-screw  micrometer,  and  two-screw  micrometer 
using  octaval  natation  are  described  and  discussed. 

OFFICE   ORGANIZATION 

Office  Organization,  W.  C.  Jackson.  Gas  Jl.  vol.  148,  no.  2943,  Oct.  7, 
1919,  pp.  27-29.  1  fig.  Suggested  scheme  frr  gas  works.  Paper  read  before 
Wales  and   Monmouthshire  Dist.  Instn    of  Gas  Engrs.   &  Managers. 


See  Petroleum. 


OIL 


OIL   ENGINES 


Kerosene.  Kerosene  as  a  Fuel  in  High-Speed  Engines,  Lawrence  F.  Seaton  Mech. 
Eng.,  vol.  41,  no.  11.  Nov.  1919,  pp.  881-882.  3  figs.  Tests  on  high-speed 
heavy  duty  type  of  engine  using  kerosene  as  fuel  showed  that  thermal  efficiency 
of  engine  was  practically  constant  throughout  all  heat  changes,  but  motor 
became  more  flexible  especially  when  temperature  of  ingoing  air  was  raised. 
It  was  also  found  that  at  low  heats  motor  would  not  idle  down  below  800  or 
900  r.p.m. 

Marine.  The  "Neptune"  Marine  Oil  Engine.  Shipbuilder,  vol.  21,  no.  Ill,  Nov. 
1919,  pp.  283-286,  3  figs.  Engine  is  of  reversible,  inverted  single-acting  type 
working  on  two-cycle  principle,  and  designed  to  burn  heavy  oil.  It  is  self- 
contained  and  consists  of  six  working  cylinders,  six  scavenging  cylinders,  with 
one  air  compressor,  and  circulating  water  and  bilge  pumps. 

Testing  Methods.  Oil  Engine  Testing  Methods,  G.  N.  Somerville.  Pac.  Mar. 
Rev.,  16,  no.  11,  Nov.  1919,  pp.  115-116,  2  figs.  Brake  forms  generally  used 
by  manufacturers. 

OIL  SHALE 

Distillation.  The  Distillation  of  Oil  Shale  and  Refining  of  the  Products,  Otto 
Stalman.  Gas  Engine,  vol.  21,  no.  11,  Nov.,  1919,  pp.  371-374.  Outline  of 
Stalman-Wells  process. 

Industry.  Possibilities  of  the  Oil-Shale  Industry,  H.  M.  Roeschlaub.  Eng.  &  Min. 
Jl.,  vol.  108,  no.  14,  Oct.  4,  1919.  pp.  572-576,  3  figs.  Notes  on  differences 
between  American  and  foreign  practice  and  relative  value  of  oils  and  by-products. 

The  Oil  Shale  industry,  Victor  C.  Alderson.  Quarterly  Colo  School 
of  Mines,  vol.  14,  no.  4,  Oct.  1919,  pp.  3-15,  1  fig.  Proposed  operations  for 
distillation  of  oil  shales  and  refining  of  products 

The  Production  of  Shale  Oil,  John  C.  Williams.  Quarterly  Colo.  School  of 
Mines,  vol.  14,  no.  4,  Oct.  1919,  pp.  17-40,  3  figs.  Suggested  particular  of 
production. 


See  Hoists. 


OPEN-HEARTH  LADLES 


OPTICS 


Depolarization  of  Tyndall  Light  (Depolarizacion  de  la  luz  de  Tyndall), 
Ricardo  Gans.  Contribucion  al  estud'o  de  las  sciencias,  fisicas  v  matematicas. 
Universidad  Nacional  de  la  Plata,  no.  38,  Dec,  1918,  pp.  233-250  and  275-285, 
6  figs.,  pp.  233-250:  Equations  for  determining  degree  of  depolarization  produced 
in  extremely  weak  solution?  of  non-spherical  particles,  pp.  275-285:  Calculation 
by  means  of  amicrons  of  colloidal  silver. 

Researches  in  Physieal  Optics — II.  H  R.W.Wood.  Columbia  Univ  in  the 
City  of  New  York,  Publication  No.  8.  of  the  Ernest  Kempton  Adams  Fund  for 
physical  research,  established  Dec.  17,  1904,  184  pp..  80  figs.,  partly  on  100 
supp.  plates.     Resonance  radiation  and  resonance  spectra. 


NICKEL 
See  Iron  Ore,  Nickel  Content. 

NITRATION,   ELECTROLYTIC 

Behavior  of  the  Hydronitrogens  and  Their  Derivatives  in  Liquid  Ammonia. 
VI.  Electrolytic  Nitration  of  various  Anodes  in  a  Solution  of  Ammonium 
Trinitride,  A.  W.  Browne,  M.  E.  Holmes  and  J.  S.  King.  .11.  Am.  Chem. 
Soc,  vol.  41,  no.  11,  Nov.  1919,  pp.  1769-1776.  Results  of  experiments  upon 
behavior  of  various  metallic  anodes.  It  is  claimed  that  copper  anodes  undergo 
electrolytic  corrosion  to  extent  indicating  formation  of  corrosion  trinitride,  with 
cupric  trinitride  formed  as  main  product. 

Nitob.  Recovery  of  Nitre  and  Pitch  from  "Smoke  Candles,"  E.  R.  Thomas.  Jl. 
Soc.  Chem.  Indus.,  vol.  38,  no.  20.  Oct  31,  1919,  pp.  388R-391R.  Report 
of  chemistry  section  of  British  Assn.  for  Advancement  of  Sci. 

NITROGEN   FIXATION 

Catalysts  for  the  Fixation  of  Nitrogen.  E.  K.  Rideal  and  H.  S.  Taylor. 
Chem.  Age,  vol.  1,  no.  18,  Oct.  18,  1919,  pp.  488-490,  1  fig.     The  Haber  process. 


ORES 

Estimating.  Technical  Operations  on  the  Suan  Concession,  Korea — II,  H.  A.  R. 
Welgall  and  J.  F.  Mitchell-Roberts.  Min  &  Sci.  Press,  vol.  119,  no.  17.  Oct. 
25,  1919,  pp.  599-606.  1  fig.     Prospecting  estimation  of  ore.     (To  be  continued.! 

Slicing.  Top  Slicing  at  Miami — Main  Ore  Body,  B.  C.  Holdorf.  Arizona  Min. 
Jl.,  vol.  3,  no.  6,  Nov.  1919,  pp  24-26,  3  figs.  Ore  body  is  sliced  in  sections 
250  feet  square.  10  feet  high,  yielding  about  50,000  tons.  How  this  is  done  is 
illustrated  with  sketch. 

Treatment.  Ore-Treatment  Plant  and  Treatment  Operations — Edna  May  Gold 
Mining  Company,  N.  J.,  Westonia.  W  A  M  T  Williams.  Proc  Australasian 
Inst  Min.  ,t  Metallurgy,  no.  34.  June  30,  1919,  pp.  19-26,  1  fig.  Ore  consists 
mainly  of  clean  quartz  of  moderately  hard  and  tough  nature.  Gold  content  is 
"free"  and  fairly  coarse,  so  that  large  percentage  is  recovered  by  amalgamation. 


OSCILLATIONS 


.v 


An  Oscillographic  Study  of  a  Howler  Set,  Lindley  Pylc.  Telegraph 
Telephone  Age,  no.  22,  Nov.  16,  1919.  pp,  554-555.  6  figs.  Operation  of  deYice 
used  for  sustaining  high-frequency  oscillations  of  order  of  1000  cycles  persec. 
From  Wash.  Univ.  Studies. 
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PAINT-OIL  SUBSTITUTE 

Paiut  Oil  Substitutes,  A.  H.  F.  Phillips.  Ry.  Rev.,  vol.  65.  no.  18, 
Nov.  1,  1919,  pp.  663-664.  Linseed  oil  substitutes  being_employed  in  manu- 
facture of  paints  for  railway  use- 

PAPER  MILLS 

History  and  Economies  of  Papermaking,  Job  Taylor.  Paper,  vol.  25,  no.  4, 
Oct  1.  1919,  pp.  56  and  60-62.  Early  origin  of  the  art  and  rise  and  development 
•f  wood  fibers  in  paper-making. 

Hydroelectric  Plant  and  Paper  Mill  at  Ocean  Falls,  B.C.,  W.  A.  Scott. 
Eng.  World,  vol.  15,  no.  10,  Nov.  15,  1919,  pp.  35-38,  7  figs.  Plant  has  pro- 
ducing capacity  of  200  tons  of  paper  per  day.  Special  attention  is  given  to 
features  of  motor  drive. 

PARACHUTES 

Airplane  Parachutes  (Notes  sur  les  Parachutes  d'avions),  L.-P.  Frantzen. 
Aerophile,  vol.  27,  nos.  17  and  18,  Sept.  1-15, 1919,  pp.  279r283,  4  figs.     "Robert 
type,  developed  in  France,  which  is  said  to  open  entirely  in  3  4/5  sec.      (Contin- 
uation of  serial.) 


See  Napthalene. 


PARAFFIN 


PATENTS 


Patents  and  Progress,  William  E.  Greenawalt.  Min.  &  Sci.  Press,  vol.  119, 
no.  20,  Nov.  15,  1919,  pp.  708-712.  Expressions  given  in  technical  press  about 
use  and  abuse  of  patents  are  criticized  because  they  make  no  attempt  to  conform 
with  other  laws  pertaining  to  property  or  position.  It  is  remarked  that  "special 
legislation  is  never  a  success,"  and  "patented  inventions  are  no  different  from 
•ther  terms  of  property,  and  the  general  laws  that  govern  one  form  of  property 
should  govern  every  other  form." 

PATTERNMAKING 

The  Segmental  Method  in  Patternmaking,  James  Edgar.  Mech.  World, 
vol.  66.  no.  1713,  Oct.  31,  1919,  pp.  210-211,  7  figs.  Believed  to  be  preferable 
for  shapes  that  are  irregular  or  that  have  to  be  recessed  in  places  after  work  is 
turned.     Examples  of  application  are  given. 

PAVEMENTS 

Permanent  Pavements  at  Railway  Stations  and  Freight  Terminals,  H. 
Colin  Campbell.  Eng.  World,  vol.  15,  no.  10,  Nov.  15,  1919,  pp.  19:20,  6  figs. 
Their  construction  suggested  as  inviting  field  for  contractors  specializing  in 
concrete  street  and  highway  paving. 

PETROLEUM  INDUSTRY 

Baku.  The  Petroleum  Industry  of  Baku  (LTndustria  petrolifera  di  "Baku"),  Rivista 
Marittima,  vol.  52,  nos.  8  and  9.  Aug.  and  Sept.  1919,  pp.  201-228,  2  figs.  General 
statistics  of  production  of  region  compared  with  figures  indicating  total  pro- 
duction   in    Russia. 

Bobtslaw  Geological  Notes  on  the  Boryslaw  Petroleum  Field  in  Galacia  (Remarques 
geologiques  sur  Ie  profil  du  champ  p£trolif£re  de  Boryslaw  en  Galicie),  Arnold 
Heim.  Archives  des  Sciences  physiques  et  naturelles,  vol.  1,  no.  5,  July  and 
Aug.  1919.  pp.  289-301,  2  figs.,  on  two  supp.  plates.  Stratigraphic  study 
specially  of  zone  which  is  believed  to  indicate  permanently  passage  from  Eocene 
and  Olgocene  in  tetiary  series. 

PHOTOELECTRIC  SENSITIVITY 

Spectral  Photoelectric  Sensitivity  of  Silver  Sulphide  and  Several  Other 
Substances,  W.  W.  Coblentz  and  H.  Kahler.  Dept.  Commerce.  Scientific 
Papers  of  Bur.  of  Standards,  no.  344,  Sept.  19,  1919.  pp.  231-249.  17  figs.  Data 
on  change  in  electrical  resistance  of  sulphides  of  silver  and  of  bismuth,  when 
exposed  to  radiations  of  wave  lengths  extending  from  0.6  u  invisible  spectrum  to 
about  3  u  in  infrared;  also  measurements  upon  galena  cylindrite.  pyrites,  and 
Jamesonite. 

PHOTOMETERS 

Suggestion  in  Regard  to  Manner  of  Using  Weber  Photometer  (Contribution 
a  1  emploi  du  Pbotometre  de  Wgber).  Soctfte'  beige  des  Electriciens,  vol.  33, 
July-Sept.  1919,  pp.  185-187.  2  figs.  Connecting  in  series  the  two  incandescent 
lamps  which  are  used  as  standards. 

PHOTOPHONE 

Bell's  "Photophone"  made  practical.  Telephone  Engr.,  vol.  22,  no.  5, 
Nov.  1919,  pp.  13-15,  7  figs.  Arrangement  and  action  of  Rankine's 
improvement.     Apparatus  in  form  given  was  used  for  British  war  signals. 

PIEZO-ELECTRIC  EFFECT 

The  Piezo-clectric  Effect  in  the  Composite Rochelle  Salt  Crystal,  A.  MoL. 
Nicolson.  Proc.  Am.  Inst.  Elec.  Engrs.,  vol.  38,  no.  11,  Nov.,  1919,  pp.  1315- 
1335,  20  figs.,  partly  on  two  supp.  plates.  Exposition  of  Piezo  electricity  and 
delated  optical  and  other  properties  belonging  to  these  crystals.  Special 
reference  is  made  to  comparatively  large  piezo  electric  effects  produced  by 
Rochelle  salts  crystals,  prepared  so  as  to  develop  natural  composite  structure. 

PILING 

Making  Interlocking  Steel  Piling  Watertight,  W.  T.  Christine.  Eng. 
World,  vol.  15,  no.  10,  Nov.  15,  1919,  pp.  27-2X,  1  l\>j,.  By  driving  combination 
•f  sheet  steel  piling  ami  heavy  timbers  along  face  of  wall  about  5  ft.  outside  the 
wall  and  in  line  with  it. 


PIPE 

Flanges.  Investigation  of  Question  of  Flanges  for  Light  Cast  Iron  Pipe,  John 
Knickerbacker.  Jl.  Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp.  457- 
472,  12  figs.  Sketches  showing  in  full  size  thickness  of  pipe  and  thickness  of 
flanges  for  Am.  Water  Works  Assn.  classes  A,  B,  and  C  pipe,  flanges  for  these 
pipes  being  calculated  by  formula  which  established  that  thickness  of  flanges 
equals  one  and  one-half  times  thickness  of  pipe  plus  one-eighth  of  an  inch. 
Reference  is  made  to  report  of  Committee  on  Light  Flanges  of  The  American 
Society  of  Mechanical  Engineers  presented  at  annual  meeting  on  Dec.  1919. 

Jointing.  Recommend  Deeper  Bell  and  Elimination  of  Lead  Groove  for  Cast  Iron 
Pipe  to  be  Jointed  with  Cement.  Am.  Gas  Eng.  Jl.,  vol.  Ill,  no.  19,  Nov.  8, 
1919,  pp.  444-446.  Object  sought  is  to  take  advantage  of  sheer  resistance  of 
cement  being  greater  than  strength  of  bond.  Report  of  Cast  Iron  Pipe  Joints 
Committee  of  Am.  Gas  Assn. 

PIPE  LINES 

Design.  Factors  in  Design  of  Sluices  and  Pipe  Lines  for  Hydraulicking,  F.  A.  Goodale. 
Eng.  &  Contracting,  vol.  52,  no.  21,  Nov.  19,  1919,  pp.  590-591,  2  figs.  Empirical 
formula  for  estimating  amounts  flume  will  carry  and  grade  to  use.  From  Colo. 
School  of  Mines  Magazine. 

Oil.  Oil  Pipe  Lines,  S.  A.  Sulentic.  Mech.  Eng.,  vol.  41,  no.  11,  Nov.  1919,  prj.  833 
and  914.  Writer  compares  cost  of  pipe-line  transportation  with  that  of  rail  and 
canal  and  shows  advantages  of  oil  engine  and  means  of  economically  trans- 
porting oil  for  long  distance  through  pipes.  Derives  formulae  for  calculating 
pressure,  net  horsepower  and  brake  horsepower  necessary  for  transmission  of  any 
quantity  of  oil  per  day  through  pipe  of  known  diameter. 


See  Mills,  Power  Piping. 


PIPING 


PISTONS 


The  Manufacture  of  Pistons  in  a  Medium  Sized  Factory,  J.  Edward 
Schipper.  Automotive  Industry,  vol.  41,  no.  16,  Oct.  16,  1919,  pp.  767-771, 
6  figs.  How  it  is  possible  in  plant  making  50  engines  daily  to  use  regular  stand- 
ard tools  to  advantage  of  production  work. 

PITOMETER  SURVEY 

See  Water  Waste,  Prevention. 

POISONING 

Industrial  Poisoning  in  British  Works.  Chem.  Age,  vol.  1,  no.  17,  Oct.  11, 
1919,  pp.  465-467.  From  annual  report  of  Chief  Inspector  of  Factories  and 
Workshops  for  1918. 

POLE  LINES 

Wind  and  Ice  Data,  Stanley  Rhoads.  Telegraph  &  Telephone  Age,  vol.  37, 
no.  21,  Nov.  1,  1919,  pp.  526-527,  1  fig.  For  use  in  calculating  class  and  number 
of  poles  required  for  telegraph  and  telephone  pole  lines. 

POLES 

Means  for  Increasing  Life  of  Poles  for  Overhead  Cables  (Ueber  Freileitungs- 
masten  und  Mittel  zur  Erhohung  dhrer  Lebensdauer) ,  J.  Schmidt.  Elektro- 
technischer  Anzeiger,  vol.  36,  nos.  63,  64  and  74,  June  24  and  28,  and  July  20, 
1919,  pp.  289-290,  293-294,  and  343-344.  Details  of  Ruping  system  of  im- 
pregnating wooden  poles  with  creosote.  Method  is  said  to  assure  greatest 
safety  regarding  complete  saturation  of  wood  by  mechanical  means,  to  allow 
of  easy  handling  of  poles  and  to  increase  tensile  and  compressive  strength  of 
fiber  by  15  per  cent.     (To  be  continued.) 

POLYNOMIAL  FUNCTIONS 

Bernoulli  Polynomials  (Sur  les  polynomes  de  Bernoulli),  N.  E.  Norlund. 
Comptes  rendus  des  seances  de  l'Academie  des  Sciences,  vol.  169,  no.  12,  Sept. 
22,  1919,  pp.  521-524.  Their  extension  by  considering  analogous  polynomials 
which  depend  on  two  variables. 

Symmetrical  System  of  Polynomials  (Un  systcme  symetrique  de  polynomes'* , 
L.-B.  Robinson.  Comptes  rendus  des  seances  de  l'Academie  des  Sciences,  vol. 
169,  no.  12,  Sept.  22,  1919,  pp.  524-526.  Determination  of  conditions  necessary 
and  sufficient  that  a  system  composed  of  a  number  of  integral  equations  and  their 
polar  equations  may  have  solutions  which  do  not  cancel  all  determinants  of 
matrix. 

POLYPHASE  CURRENTS 

New  Application  of  Polyphase  Current  (Ueber  cin  neues  Anwendungsgebict 
des  Drehstroms),  Gustav  W.  Meyer.  Elektrotechnischer  Anzeiger,  vol.  36, 
nos.  42,  44  and  45,  May  6,  11  and  13,  1919,  pp.  197-198.  203-204,  and  209-210. 
10  figs.  Short  review  of  former  attempts  to  use  a.  c.  in  magnetic  dressing  of 
ores.  It  is  claimed  that  rotating  field  separator,  invented  by  writer,  makes 
possible  a  magnetic  separation  even  of  diamagnetic  parts  as  long  as  they  possess 
sufficient  electric  conductivity. 

PORCELAINS  * 

Relation  Between  the  Composition  and  the  Thermal  l^xnansivitv  of  Porce- 
lains, F.  H.  Piddle.  .11.  Am.  Ceramic  Soc,  vol.  2,  no.  10.  Oct.  1919,  pr>.  804- 
811,  1  fig.  Experimental.  Bodies  high  in  clay  substance  showed  tow  thermal 
expansions.  Variations  in  flint  content  within  narrow  limits  possible  in  such 
bodies  did  not  indicate  decided  lowering  of  expansivity.  As  clay  content  of 
porcelains  was  lowered  and  amount  of  quartz  became  larger,  its  quantitative 
effect  as  regards  thermal  expansion  became  more  marked. 
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Further  Studies  on  Porcelains,  F.  H.  Riddle.  Jl.  Am.  Ceramic  Soe.,  vol. 
2,  no.  10.  Oct.  1919,  pp.  812-827,  9  figs.  Experiments  at  laboratories  of  Bur. 
of  Standards  to  determine  effect  of  variations  in  composition  and  of  different 
methods  of  preparation.  Other  experiments  were  published  in  Jl.  Am.  Ceramic 
Soc,  vol.  1,  p.  606,  1918. 

PORTS 

)BE.  Port  Facilities  at  Kobe,  Japan.  Pac.  Mar.  Rev.,  vol.  16,  no.  11,  Nov.  1919, 
pp.  87-89,  4  figs.     With  diagrammatic  map  showing  arrangement. 

irtland.  Portland's  Port  Facilities,  Municipal  and  Private.  Pac.  Mar.  Rev., 
vol.  16.  no.  11,  Nov.  1919,  pp.  58-61.  4  figs.  Indicating  development  plan  of  St. 
John's  terminal. 

attle.  Plans  of  Port  of  Seattle  Commission  for  Passenger  Accommodations  at 
Pier  "B,"  Smith's  Cove,  G.  F.  Nicholson.  Pac.  Builder  &  Engr.,  vol.  25,  no. 
44,  Oct.  31,  1919,  pp.  17-19,  5  figs.  Illustrations  of  terminals  and  mechanical 
equipment. 

POTASH 

5CLAIMINQ.  The  Reclaiming  of  Potash  from  Store  by  Mechanical  Means.  Eng. 
<fe  Indus.  Management,  vol.  2.  no.  17,  Oct.  23,  1919,  pp  542-544,  7  figs.  Ma- 
chinery for  mechanical  handling  of  chemicals  in  store  houses. 

scovert.  Potash  Recovery  at  Cement  Plants,  Alfred  W.  G.  Wilson.  Chem. 
Age,  vol.  1.  nos.  16  and  17,  Oct.  4  and  11,  1919,  pp.  437-439  and  462-464,  4  figs. 
Based  on  investigations  carried  out  by  writer  in  United  States  on  behalf  of 
Canadian  War  Trade  Board. 

bxas.  Large  Potash  Deposits  Reported  in  Lakes  and  Basins  of  West  Texas.  Manu- 
facturers Rev.,  vol.  76,  no.  18.  Oct.  30,  1919,  pp.  119-120.  Report  of  analysis 
of  briny  lakes  and  salt  encrusted  basins. 

POTENTIOMETER 

A  New  Alternating  Current  Potentiometer  for  Measurements  on  Telephone 
Circuits,  P.  O.  Pedersen.  Elecn.,  vol.  83,  no.  2164,  Nov.  7.  1919,  pp.  523-525. 
9  figs.  Essential  part  consists  of  non-inductive  combination  of  two  resistances, 
coil  and  condenser,  where  R[  =  R2  =  R  =  \/L/C  (ohms). 

POWER  GENERATION 

Recent  Developments  in  the  World's  Power  Industry,  L.  W.  Alwyn- 
Schmidt.  Power  Plant  Eng.,  vol.  23,  no.  22,  Nov.  15,  1919,  pp.  1002-1005, 
3  figs.  Digest  of  reports  of  United  States  Consuls  on  power  situation  in  various 
parts  of  world  and  influence  of  return  of  peace. 

See  also  Water  Power. 

POWER  PLANTS 

rrxiLiARY  Apparatus.  Auxiliary  Apparatus  of  the  Steam  Power  Plant,  T.  H. 
Fenner.  Power  House,  vol.  12,  no.  17,  Oct.  20,  1919,  pp.  464-468.  Illustrating 
various  forms  of  conveyors,  coal  and  ash  handling  equipment  and  automatic 
coal  weighing  hopper. 

IL  Refinery.  Oil  Refinery  Power  Plant,  A.  W.  Williams.  Power  Plant  Eng., 
vol.  23,  no.  22,  Nov.  15,  1919,  pp.  997-1000,  5  figs.  Plant  manufactures  about 
2000  bbl.  of  gasoline  every  day. 

aballel  Operation.  The  Working  of  Power  Stations  in  Parallel,  G.  Breght. 
Elecn.,  vol.  83.  no.  2162,  Oct.  24,  1919,  pp.  180-481,  2  figs.  Methods  by  which 
two  power  stations,  supplying  power  to  each  other  under  contract,  may  adjust 
their    accounts. 

[ailroad,  Stationary.  Design  and  Operation  of  Railroad  Stationary  Power 
Plants.  Ry.  Elec.  Engr.,  vol.  10,  no.  10,  Oct.  1919,  pp.  368-374.  Including 
discussion  of  centralization  of  power  and  its  possibilities.  Committee  report  of 
Assn.   Ry.   Elec.   Engrs. 

mall.  Improving  a  Small  Power  Plant,  Fred  S.  Rutledge.  Natl.  Engr.,  vol.  23,  no.  2, 
Nov.  1919,  pp.  559-564.  5  figs.  Economy  effected  by  plant  after  installing  engine 
and  equipment  to  generate  light  and  power  used  in  plant  and  using  exhaust 
steam  for  heat  and  other  purposes  required  for  manufacturing  processes. 

See  also  Water  Power  Plants. 

PRESSURES 

Industrial  Uses  of  Extremely  High  Pressures  (Sur  l'emploi  de  pressions 
extrfmement  elevees),  Georees  Claude.  Comptes  rendus  des  seances  de 
l'Academie des  Sciences,  vol.  169,  no.  15.  Oct.  13,  1919  pp  649-651.  Mechanical 
requirements  of  installations  for  producing  pressures  of  1000  atmospheres  com- 
pared with  those  of  installations  for  producing  200  atmosphere  pressures. 

PROFIT  SHARING 

Employment  Methods  and  Profit-Sharing  at  the  Bean  Spray  Plump  Co. 
Plant.  Metal  Trades,  vol,.  10,  no.  11,  Nov.  1919,  pp.  483-486,  1  fig.  Principal 
features  are  closed  non-union  shop,  premium  system,  profit-sharing  system,  and 
an  accounting  system  that  gives  employee  quick  action  in  getting  his  premiums 
and  share  of  profits. 


PULLEYS 

Importance  of  Pulleys  in  Obtaining  Transmission  Efficiency.  Belting, 
vol.  15,  no.  9,  Nov.  5,  1919,  pp.  17-20,  11  figs.  Explanation  of  various  types 
and  usages,  best  practice  as  to  installation  and  maintenance,  and  relation  to 
other   equipment. 


PULP 

Methods  of  Sampling  Pulp,  W.  H.  Gesell.  Paper,  vol.  25.  no.  6,  Oct.  15, 
1919,  pp.  15-21,  4  figs.  Report  of  Committee  on  standard  methods  of  testing 
materials  used  in  paper  industry,  presented  at  fall  meeting  of  Technical  Assn. 
of  Pulp  and  Paper  industry. 

PULVERIZED  COAL 

Equipment.  Powdered  Fuel  and  Its  Equipment.  Power  Plant  Eng.,  vol.  23,  no. 
22,  Nov.  15,  1919,  pp.  1006-1009,  5  figs.  Methods  of  preparation  and  handling: 
types  of  pulverizers. 

Tests.  Pulverized  Coal  and  Colloidal  Oil  on  Board  Ship,  L.  C.  Harvey.  Shipbuilder, 
vol.  21,  no.  Ill,  Nov.  1919,  pp.  263-269,  4  figs.  Data  on  fixative  and  on  pul- 
verized coal  tests  carried  out  on  U.  S.  Patrol  Gem. 

PUMPS 

Quarry.  Pumps  in  Quarry  Service — III.  Stone,  vol.  40,  no.  9,  Sept.  1919,  pp.  405- 
407.  Pumping  equipment  at  quarries  of  company  in  Carthage,  Miss.,  where 
quantity  of  50,000  gallons  of  water  per  day  is  used. 

Submersible.  A  Submersible  Electrically  Driven  Pump.  Elecn.,  vol.  83,  no.  2164, 
Nov.  7,  1919,  pp.  535,  2  figs.  Operated  by  d.  c.  motor  which  is  enclosed  in 
cylinder  chamber  made  of  boiler  plate  and  riveted  and  lagged  on  inside  with 
cork  cement  to  reduce  condensation,  thus  protecting  brush  gear  and  windings. 

See  also  Sewage  Handling,  Pumping  Plants. 

PURCHASING  ORGANIZATION 

Purchasing  and  Stores  Organizations,  H.  B.  Spencer.  Off.  Proc.  N.Y. 
Railroad  Club,  vol.  29,  no.  8,  Oct.  1919,  pp.  5691-5698.  As  established  by  U.  S. 
Railroad  Administration. 

PYROMETRY 

Pyrometry  in  the  Steel  Industry,  Richard  P.  Brown.  Jl.  Am.  Steel 
Treaters  Soc,  vol.  2,  Nov.  1919,  pp  51-64  and  (discussion),  pp.  65-67,  8 
figs.     Illustrating  various  types  and  forms. 

QUARRIES 

An  Illinois  Stone  Quarry  Specializes  in  Production  of  Agricultural  Limestone. 
Rock  Products,  vol.  22,  no.  22,  Oct.  25,  1919,  pp.  16-18,  9  figs.  Equipment 
of  plant  which  produces  15  carloads  per  day. 

QUARTZ  CRYSTALS 

Method  for  Examining  the  Optical  Purity  of  Quartz  Crystals  (Methode 
pour  examiner  la  purete  ontique  des  cristaux  de  quartz),  H.  Buisson.  Jl.  de 
Physique  Theorique  et  Appliquee,  vol.  8.  Jan.  1919,  pp.  25-31,  9  figs.  By  having 
luminous  source  vacuum  mercury  arc. 

RADIO-GONIOMETER 

Marine  Radio-Goniometer  (RadiogoniomAtres  de  bord),  Ren£  Mesny. 
Bulletin  Technique  du  Bureau  Veritas,  vol.  1,  no.  6,  Nov.  1919,  pp.  93-95,  6  figs. 
Principle  of  operation  and  installation.     (To  be  continued.) 

See  also  Direction  Finders. 

RADIO  INSTRUMENTS 

Standardization  of  Electrical  Indicating  Instruments,  for  Use  with  Radio 
Apparatus,  G.  Y  Allen.  Elec.  .11.,  vol.  16,  no.  11.  Nov  1919.  pp.  494-500. 
15  figs.  Points  out  benefits  which  combatant  armies  enjoyed  as  results  of 
standardization. 

RADIOTELEGRAPHY 

Airplanes.  Telegraphy  and  Aviation  (La  te'egraphie  et  l'aviation),  M.  Delfieu. 
Annales  des  Postes,  Telegraphes  et  Telephones,  vol.  8,  no.  3,  Sept.  1919,  pp. 
382  397,  2  figs.  Recent  progress  made  in  establishing  communication  between 
an  airplane  and  the  earth.  Special  reference  is  made  to  tests  conducted  during 
war. 

Submarines.  The  Wireless  Equipment  of  Ex-German  Submarines,  E.  Harper.  Post 
Oflice  Elec.  Engrs.  Jl.,  vol.  12,  no.  3.  Oct.  1919.  pp.  155-169.  13  figs.  System 
used  was  "Telefunken,"  which  is  a  quenched  spark  system.  Power  was  sup- 
plied by  motor  alternator  run  from  main  battery. 

Transmission  Equivalents.  Telegraph  Transmission  on  Aerial  Telegraph  Circuits 
with  Earth  Returns.  Post  Office  Elec.  Engrs..  .11..  vol.  12,  no.  3,  Oct.  1919. 
pp.  147-151.  Tables  giving  transmission  equivalents  for  various  aerial  lines 
and  cables. 

See  also  Canals,  Construction,  and  Fire  Protection  Equipment. 

RAIL  FISHPLATES 

British  Standard  Specification  and  Sections  for  Steel  Fishplates  for  British 
Standard  Bull  Head  Railway  Rails  and  for  British  Standard  Flat  Bottom 
Railway  Rails.  British  Eng.  Standards  Assn.,  no.  47,  June  1919,  26  pp.,  12  figs. 
For  rails  from  25  to  100  lb.  per  yd.  inclusive. 

British  Standard  Sections  of  Light  Flat  Bottom  Railway  Rails  and  Fish- 
plates. British  Eng.  Standards  Assn.,  no.  104,  Sept.  1919,  11  pp.,  12  figs. 
For  rails  from  10  to  20  lb.  per  yd.  inclusive. 
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RAILS 

Fissures.  Examination  of  Rails  Long  in  Service  for  Relation  Between  Internal 
Stresses  and  Strains  and  Transverse  Fissures,  W.  C.  Cushing.  Bui.  Am.  Ky. 
En;.  Assn  ,  vol.  21.  no.  218,  Aug.  1919,  pp  95-124,  31  figs  Account  of  mechani- 
cal, chemical  and  microscopical  examinations  at  Altoona  Laboratory  ol  ire,. 
Railroad. 

Transverse  Fissure  Rails  on  Atchison,  Topeka  &  Santa  Fe  Railroad- 
Heat  41177,  M.  H.  Wickhorst.  Bui.  Am.  Ry.  Eng.,  Assn.,  vol.  21,  no.  218. 
Aug.  1919,  pp.  1-19.  16  figs.  Investigation  made  of  52  rails  of  one  heat,  one  ot 
which  failed  due  to  transverse  fissures  and  derailed  train.  Investigation  dis- 
closed that  metal  in  interior  of  head  of  several  rails  was  in  badly  shattered 
condition,  containing  numerous  cracks,  a  few  of  these  acting  as  nuclei  from  which 
transverse  fissures  developed  in  service. 

Pressure.  Intensity  of  Pressure  on  Rails,  J.  R.  Onderdonk.  Bui.  Am.  Ry.  Eng. 
Assn.,  vol.  21,  no.  218,  Aug.  1919.  pp.  49-87,  42  figs.,  partly  on  three  supp.  plates. 
Report  of  Sub-Committee  on  Rational  Relation  between  intensity  of  pressure 
due  to  wheel  loads  and  resistance  of  rail  steel  to  crushing  and  deformation. 

Relaying.  Time  Tests  in  Relaving  105-lb.  Rail.  Eng.  &  Contracting,  vol.  52,  no.  21, 
Nov.  19,  1919.  p.  583.  Tests  were  made  to  determine  average  amount  of  time 
used  and  lost  during  a  day's  work. 

Rupture.  On  One  Cause  of  Rupture  of  Rails  and  the  Means  of  Preventing  it  (Sur  une 
cause  de  rupture  des  rails  et  un  moven  de  la  supprimer),  Georges  Charpy  and 
Jean  Durand.  Genie  Civil,  vol.  75,  no.  16,  Oct.  18,  1919,  pp.  377-379.  7  figs. 
Fissures  developed  in  rails  after  certain  time  of  service  attributed  to  weakening 
of  steel.  Superficial  reheating  suggested  as  remedy.  Paper  read  before 
Academie   des   Sciences. 

TESTING  MACHINES 

British  Standard  Specification  for  Falling  Weight  Testing  Machines  for 
Rails.     British  Eng.  Standards  Assn.,  no.  103,  June  1919,  1  p. 


RANGE  FINDER 

The  Works  and  Products  of  Messrs.  Barr  and  Stroud,  Limited.  Engin- 
eering, vol.  108,  no.  2808,  Oct.  24,  1919,  pp.  536-540,  29  figs.,  partly  on  two  supp. 
plates.     Range  finders  and  fire-control  gear.     (Continuation  of  serial.) 

RECTIFIERS 

Electric  Current  Rectifiers.  Post  Office  Elec.  Engrs.  Jl.,  vol.  12,  no.  3, 
Oct.  1919,  pp.  137-143,  1  fig.  Concerning  life  and  efficiency  of  glass  bulb 
rectifier,  with  special  reference  to  electrolytic  and  vibrating-tongue  types. 

REFLECTIVITY 

Reflecting  Power  of  Stellite  and  Lacquered  Silver,  W.  W.  Coblentz  and  H. 
Kabler.  Dept.  Commerce,  Scientific  Papers  of  Bur.  of  Standards,  no.  342, 
Sept.  11,  1919,  pp.  215-217.  Data  presented  show  that  reflectivity  of  stellite 
varies  somewhat  in  visible  spectrum,  depending  upon  homogeneity  and  upon 
exact  composition  of  alloy.  Data  on  reflecting  power  of  lacquered  silver  mirrors 
show  that  owing  to  photochemical  action  in  lacquer,  silver  is  turned  brown  in 
color,  thus  reducing  its  reflecting  power. 


REFRACTION 

Immersion  Method  for  Measuring  Indices  of  Refraction  of  Solid  Bodies 
(Methode  par  immersion  pour  la  mesure  des  indices  de  refraction  des  corps 
solides),  Ch.  Fabry.  Jl.  do  Physique  Theorique  et  Appliquee,  vol.  8,  Jan.  1919, 
pp.  11-25.  Principle  of  method  consists  in  immersing  solid  in  liquid  the  com- 
position of  which  is  varied  until  its  index  of  refraction  for  a  certain  radiation  is 
the  same  as  that  of  solid,  equality  of  indices  being  determined  by  fact  that  pas- 
sage of  radiation  through  solid  is  accomplished  without  any  deviation  taking 
place. 

REFRACTORIES 


RAILWAYS 

Construction.  New  Railwavs  Planned  in  Foreign  Countries.  Ry.  Rev.,  vol.  65, 
no.  19.  Nov.  8.  1919,  pp  679-682  In  Africa,  Argentina,  Australia,  Bolivia, 
Brazil,  Chile  and  China.     (To  be  continued/) 

Submergence  of  Culturable  Land  bv  Rnilwav  Embankments,  R.  Egerton 
Purves.  Indian  Eng.,  vol.  66.  no.  15.  Oct.  11,  1919,  pp.  206-207, 1  fig,  on  supp. 
plate.  Calculations  of  submergence  duejto  embankment  of  Mallani-Dudwa 
Branch,  Robilkund-Kumaon  Rv.  across  Sarda  Valley  in  vicinity  of  Palia  Kalan. 
Tehsil  Nighasan,  District  Kheri,  Oudh,  presented  typical  of  this  class  of  works. 

Electric.     See  Street  Railways. 

Freight  Handling.  Freight  Handling  on  the  Scioto  Valley  Railway.  Elec.  Traction, 
vol.  15,  no.  11,  Nov.  15,  1919,  pp.  746-750  14  figs.  Methods  employed  in  order 
to  meet  sudden  rush  of  freight  business  due  to  establishment  of  war  camp  on  line. 

Operation.  Co-operation  with  Farmers  Gets  Freight  Rusiness.  Elec.  Traction,  vol. 
15,  no  11,  Nov.  15.  1919.  nn.  743-746.  8  figs  How  the  Chicago.  North  Shore 
&  Milwaukee  Railroad  Traffic  Dept  .  gets  acquainted  with  and  co-operates  with 
farmers  and  farmers'  associations  and  gets  freight  business. 

Repair  Shops.  Railroad  Repair  Shon  Efficiency.  Frank  McManamy  Ry  Rev-  vol. 
65,  no.  18,  Nov.  1,  1919.  nn.  638-642.  Modernized  and  increased  facilities  for 
maintaining  both  car?  and  locomotives  are  held  to  be  necessary  in  order  to  meet 
changed  conditions  as  to  wages  that  have  transpired  during  period  of  war. 

Signals.  Busy  Junction  Protected  bv  a  Low  Voltage  Plant.  A.  M.  Theiss  Ry. 
Signal  Engr.,  vol  12.  no.  11,  Nov.  1919,  pp.  384-387,  10  figs.  Train  stops  are 
eliminated  at  diverging  point  4000  ft.  from  station  by  means  of  installation. 

Spain.  The  Three  Principal  Aspects  of  Railroads  'Los  tres  principales  aspectos  que 
presentan  los  ferroearrilesV  Frnncisco  Cimbo.  Revista  de  Obras  PuHieas, 
vol.  67.  no.  2301,  Oct.  30,  1919,  pp  534-539.  Technical,  economical  and 
financial.  Article  discusses  question  of  extending  and  improving  railway  service 
in  Spain. 

Spikes.  Recent  Tests  on  the  Holding  Power  of  Railroad  Spikes.  Eng.  <fc  Contracting, 
vol.  52.  no  21,  Nov  19.  1919,  pp  503-595.  3  fies.  Behavior  of  various  spikes 
was  Investigated  at  laboratory  of  Columbia  I'niversitv  for  resistance  to  direct 
pull  and  also  resistance  to  direct  pull  as  affected  by  redriving. 

Track  Material.  Life,  Renewal  and  Depreciation  of  Railroad  Track  Material 
(Note  sur  la  dur£e,  le  renonvellement  et  la  d^nroViation  du  mateYiel  de  voie 
ferr^pl,  A  Percv.  Bulletin  Technique  de  la  Suisse  Pomande,  vol.  49,  nos.  21  and 
22.  Oct.  18  and  Nov.  1,  1019,  nn.  219-221  and  235-237.  Oct.  18:  Statistical 
figures  of  service  given  by  ties  in  branch  of  Swiss  railway.  Nov.  1:  Empirical 
formulae  for  determining  depreciation. 

See  also  Canal  Construction  and  Fire  Protection  Equipment. 

Yards.  The  New  Feltham  Concentration  Yard.  London  <v  South  Western  Railway. 
Ry.  Gaz  ,  vol  31,  no  1«.  Oct  17,  1919.  pn  482-488,  11  figs.,  partly  on  supp. 
plate.  Capacity  is  3500  fr»-ieht  cars.  Tracks  circuiting  in  up  and  down 
marshalling  sidings  is  indicated  by  diagrams. 

RAIN  GUARDS 

Centrifugal  Rain  and  Spray  Guard.  Eng.,  vol.  128,  no.  3326,  Sept.  26, 
1919,  pp.  319,  3  figs.  Device  for  keeping  window  or  screen  free  from  water, 
rain  or  enow. 


Alumina.  Refractory  Properties  of  Alumina  Products  (Propri£tes  refractaires  des 
produits  alumineuxl,  H.  Le  Chatelier  and  B.  Bogiteh.  Comptes  rendus  des 
Seances  de  l'Academie  des  Sciences,  vol.  169,  no.  11,  Sept.  15,  1919, 
pp.  495-499,  1  fig.  Comparison  of  experimental  results  obtained  with  bauxite 
brick,    cornidite    and    products    having    carborundum    base. 

Coke  Ovens.  Investigation  into  the  Properties  of  Refractory  Materials  Used  in 
Coke  Oven  Construction.  Gas  World,  vol.  71,  no.  1837,  Oct.  4,  1919,  pp.  21-24. 
Results  of  research  at  Imperial  College  of  Science  and  Technology,  England. 
Experiments  are  claimed  to  have  shown  that  presence  of  water  favors  actual 
incorporation  of  alkali  into  refractory.  Investigation  also  covers  action  of 
"salty"  coals  and  experiments  of  washing. 

REFRIGERATING  PLANTS 

How  Can  Our  Plant  Be  Improved  ?  Charles  H.  Herter.  Refrig.  World, 
vol.  54,  no.  11,  Nov.  1919,  pp.  29-30.  Advises  taking  advantage  of  approaching 
winter  to  effect  improvements  in  equipment  of  refrigerating  plant. 

REFRIGERATOR  CARS 

Canadian  Pacific  Railway  Steel  Underframe  Refrigerator  Cars.  Can.  Ry. 
&  Mar.  World,  no.  261,  Nov.  1919,  pp.  585-586,  1  fig.  Particulars  of  41-ft. 
cars. 

REFUSE  DISPOSAL 

Refuse  Disposal,  Thomas  L.  Willes.  Proc.  Louisiana  Eng.  Soc,  vol.  5, 
no.  4,  Aug.  1919.  pp.  253-268  and  (discussion),  pp.  268-273.  Tests  conducted  for 
period  of  one  year  to  determine  character  and  amount  of  waste  in  City  of  New 
Orleans  are  said  to  have  shown  that  this  refuse  contained  enough  grease  and 
other  valuable  materials  to  insure  profitable  operation  of  reduction  and  utiliza- 
tion plant. 

RELATIVITY 

Michelson's  Experiment  and  his  Interpretation  (L'esperienza  di  Michelson 
e  la  sua  interpretazione).  II  Nuovo  Cimento,  vol.  18,  no.  6,  Sept.  1919,  pp. 
91-106,  3  figs.     In  the  light  of  modern  theory  of  relativity. 

Some  Functional  Equations  in  the  Theory  of  Relativity,  Arthur  C.  Lunn. 
Bui.  Am.  Math.  Soc,  vol.  26,  no.  l.Oct.  1919,  pp.  26-34.  Attempt  to  transcribe 
more  completely  by  means  of  functional  equations  and  their  solutions  without 
appeal  to  differentiation  of  relations  connecting  space-time  co-ordinates  in  two 
systems  of  reference,  which  Einstein  obtains  in  transcribing  process  of  light 
signal. 

RESCUE  APPARATUS 

See  Breathing  Apparatus. 

RESEARCH 

Industrial  Research  in  Small  Establishments.  Science,  vol.  50,  no.  1298, 
Nov.  14,  1919.  pp.  445-448,  1  fig.  Opposes  making  distinction  between  research 
and  testing  laborntory  and  that  industrial  research  be  defined  for  any  given 
establishment  "all  that  class  of  work  which  enlarges  the  technical  horizon 
of  the  established  beyond  what  is  necessary  for  routing  production  and  test  of 
its  products." 

See  also  Bureau  of  Mines;  Cotton  Industry'and  Shipbuilding  .[Research. 
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RESERVOIRS 

Vater.  The  New  Ten-Million-Gallon  Reservoir  of  the  City  of  Dayton,  Ohio. 
Leonard  Metcalf  and  William  T.  Barnes.  Jl.  New  England  Water  Works 
Assn.,  vol.  33,  no.  3,  Sept.  1919,  pp.  219-256,  18  figs.,  partly  on  two  supp.  plates. 
Built  of  concrete  with  walls  of  gravity  section,  inverted  groined  arch  floor  with 
8-in.  crown  thickness,  and  26-in.  reinforced-concrete  cylindrical  columns 
varying  in  length  from  about  20  ft.  to  26  ft.,  supporting  flat-slab  concrete  roof 
8£i  in.  thick,  reinforced  with  corrugated  bars  on  two-way  system. 

The  Mew  10,000,000-Gallon  Flat  Slab  Roof  Concrete  Reservoir  of  Dayton, 
O.  Eng.  &  Contracting,  vol.  52,  no.  20,  Nov.  12,  1919,  pp.  557-558.  Notes  on 
design  and  construction.  Paper  presented  before  New  England  Water  Works 
Assn. 


Oil. 


Reinforced  Concrete  Fuel  Oil  Reservoirs,  H.  B.  Andrews.  Eng.  World,  vol.  15, 
no.  9,  Nov.  1,  1919,  pp.  45-48,  3  figs.  Specifications  to  be  made  of  ingredients, 
and  remarks  in  regard  to  manner  of  pouring  concrete,  etc.  Paper  read  before 
Am.  Concrete  Inst. 


See  Optics. 


RESONANCE 


ROADS 


Administration.  General  Principles  of  Road  Administration,  R.  W.  Acton.  Eng. 
&  Contracting,  vol.  52,  no.  19,  Nov.  5,  1919,  pp.  538-539.  Economic  and 
political  elements  in  administration  of  building  and  maintenance.  Paper 
presented  before  Engrs.'  Club  of  Northern  Minn. 

Concrete.  Concrete  Road  Work  in  Illinois.  Cement  &  Eng.  News,  vol.  31,  no.  11, 
Nov  .  1919,  pp  .  2d-29,  11  figs.  Illustrating  direct  "charging"  system  of 
concrete  load  construction. 

Efficient  Concrete  Road  Building  Organization,  Kane  County,  111.,  E.  S. 
Hanson.  Concrete,  vol.  15,  no.  5,  Nov.  1919,  pp.  177-179,  6  figs.  How  stretch 
of  21  miles  on  Lincoln  Highway,  in  Kane  County,  111.,  is  being  built. 

New  Specifications  of  Indiana  Highway  Commission  for  Concrete  Roads, 
Eng.  &  Contracting,  vol.  52,  no.  19,  Nov.  5,  1919,  pp.  525-527,  9  figs.  Indicating 
standard  sections  for  plain  concrete,  semi-monolithic  brick  and  bituminous 
concrete. 

Construction.  Constructing  Pavements  by  Halves,  W.  L.  Hempelmann.  Good 
Roads,  vol.  18,  no.  16,  Oct.  15,  1919,  pp.  179-180,  2  figs.  Section  of  Texaco 
asphaltic  concrete  laid  on  Michigan  Boulevard,  Chicago,  mentioned  as  example 
of  efficiency  of  this  type  of  construction. 

Earth.  Earth  Road  Work  in  a  Nebraska  County.  Good  Roads,  vol.  18,  no.  16, 
Oct.  15,  1919,  pp.  181-182.  It  is  said  that  Hall  County's  experience  in  carrying 
out  contract  for  a  32-mile  job  has  demonstrated  that  earth  roads  can  be  built  for 
30  cents  per  cu.  yard,  and  that  counties  can  succeed  in  contracting  to  do  their 
own  state  and  federal  aid  work. 

Engineering.  Highway  Engineering,  W.  G.  Thompson.  Good  Roads,  vol.  18,  no. 
14,  Oct.  1,  1919,  pp.  101-162.  Effect  of  growth  of  motor  vehicle  transportation 
upon  engineering  practice  in  big  highway  work. 

Expenditures,  1918.  Highway  Expenditures  in  the  Year  of  1918,  Andrew  P. 
Anderson.  Good  Roads,  vol.  18,  no.  15,  Oct.  8,  1919,  pp.  171-174  and  176. 
Data  compiled  by  Bureau  of  Public  Roads  indicate  total  expenditure  of 
$300,000,000  on  rural  roads. 


ROTATION,   HIGH-SPEED 

High-Speed  Rotation  (Sur  les  rotation's  tres  rapides),  Maurice  Leblanc. 
Comptes  rendus  des  seances  de  l'Acad6mic  des  Sciences,  vol.  169,  no  15,  Oct  13, 
1919,  pp.  627-633,  2  tiss.  Methematical  study  of  distances  of  center  of  inertia 
and  center  of  figure  of  rotating  mass  from  actual  center  of  rotation. 


See  Corrosion. 


RUSTPROOFING 


SAFEGUARDS 


Methods  of  Securing  Co-operation  of  Workmen  in  Using  Safeguards, 
Holger  Jensen.  Wood-Worker,  vol.  38,  no.  9,  Nov.  1919,  pp.  45-46.  Respon- 
sibility for  obtaining  workmen's  co-operation  is  seen  to  rest  mainly  with  employer 
in  providing  of  efficient  guards. 

See  also  Benzol,  Poisoning;  Cars,  Accidents;  Cement,  Mill  Accidents;  Mine 
Rescue;  Poisoning;  Textile  Industry. 

SAFETY  CARS 

Safety  Cars,  T.  M.  Childs.  Elec.  Traction,  vol.  15,  no.  11,  Nov.  15,  1919, 
pp.  782-783.  Among  advantages  quoted  are  standardization  of  weight,  size 
and  operation  and  use  of  interlocking  devices  which  facilitate  control. 

SALVAGE   WALL 

The  Three-ply  Salvage  Wall,  E.  A.  Slater.  Surveyor,  vol.  66,  no.  1.5-18, 
Oct.  1919,  pp.  223-224,  4  figs.  As  submitted  for  examination  to  Standardi- 
zation and  Construction  Committee,  which  has  recommended  this  construction 
for  national  housing  in  England. 

SANITATION 
See  Cities,  Hygiene. 

SCHOOL  VENTILATION 
See  Ventilation. 

SCIENTIFIC   MANAGEMENT 

Scientific  Management — VI.  Henry  Atkinson.  Eng.  &  Indus.  Manage- 
ment, vol.  2,  no.  17,  Oct.  23,  1919,  pp.  522-525.  Suggestions  in  regard  to 
preliminary  investigations  to  make  into  existing  conditions  and  methods  before 
introducing  scientific  management. 

Scientific  Management — Its  Application  to  the  Wood-Working  Industry — 
H.  J.  P.  Hameetman.  Wood-Worker,  vol.  38,  no.  9,  Nov.  1919,  pp.  33-34. 
Concerning  design  of  building,  selection  and  arrangement  of  machinery  and 
equipment. 

Written  Instructions  as  an  Aid  to  Management,  M.  H.  Potter.  Eng. 
&  Indus.  Management,  vol.  2,  no.  19,  Nov.  6,  1919,  pp.  589-590.  Suggestions 
for  writing  them. 

SCREENS 

See  Sewage  Handling,  Pumping  Plant. 


Hard  Surface.  Hard  Surfaced  Roads,  E.  J.  Wiilff.  Better  Roads  and  Streets,  vol. 
9,  no.  9,  Sept.  1919,  pp.  293:294,  317  and  320.  Discussion  of  various  types 
relating  to  the  principles  which  should  govern  construction  of  hard  surfaced 
pavements.     Paper  read  before  North  Carolina  Good  Roads  Assn. 

Macadam.  Kentucky  Practice  in  Construction  of  Water  Bound  Macadam,  M.  D. 
Ross.  Eng.  &  Contracting,  vol.  52,  no.  19,  Nov.  5,  1919,  pp.  543-545.  Paper 
presented  at  1919  Road  School  at  University  of  Kentucky. . 

Maintenance.  Road  Maintenance  and  Repair,  A.  H.  Hinkle.  Better  Roads  and 
Streets,  vol.  9,  no.  9,  Sept.  1919,  pp.  295-299,  13  figs.  Patrol  system  as  applied 
to  different  types  and  effect  of  increased  traffic  on  maintenance  required. 

Road  Maintenance  in  Champaign  County,  Ohio,  Henry  B.  Hull.  Cement 
&  Eng.  News,  vol.  31,  no.  11,  Nov.  1919,  pp.  34-35,  3  figs.  Results  secured  by 
co-operation  and  harmony  of  county  road  officials. 

Signs.  Road  and  Street  Signs  and  Signals.  Better  Roads  and  Streets,  vol.  9,  no.  9, 
Sept.,  1919,  pp.  305-310,  22  figs.  Discusses  need  of  and  benefit  to  be  derived 
from  standard  road  and  street  markings. 

ROLLER  BEARINGS 

Making  the  Timken  Roller  Bearing — II.  Machy.  (Lond.),  vol.  14,  no. 
359,  Aug.  14,  1919,  pp.  581-588,  28  figs.  Methods  of  heat-treating,  machining, 
and  inspecting. 

ROLLING  MILLS 

Electrically  Driven  Reversing  Rolling  Mills,  Wilfred  Sykes.  Blast  Fur- 
nace &  Steel  Plant,  vol.  7,  no.  11,  Nov.  1919,  pp  545-548,  1  fig.  Brief  review 
of  factors  leading  up  to  development  and  use  of  reversing  rolling  mills.  Paper 
read  before  Am.  Iron  &  Steel  Inst. 

Influence  of  Speed  on  Motor  Load  in  Reversing  Mill  Trains  (Der  Einfluss 
des  Geschwindigkeitsvcrlaufes  auf  die  Belastung  des  Walzmotors  bei  Umkehrs- 
trassenl,  Karl  Meller.  Stahl  und  Eisen,  vol.  30,  no.  43,  Oct.  23,  1910,  pp.  1273- 
1280,  10  figs.  Tests  said  to  have  shown  that  motor  load  varies  with  speed:  in 
order  to  maintain  lowest  possible  load  speed  should  be  reduced  while  tapping 
process  is  still  going  on. 


SCREW  THREADS 

Interim  Report  on  British  Association  (B.  A.)  Screw  Threads  with  Toler- 
ances for  nos.  0  to  15  B.  A.  British  Eng.  Standards  Assn,  no.  C.  L.  (M.) 
7271,  June  1919,  15  figs.  It  is  recommended  that  form  of  thread  adopted 
by  British  Assn.  Small  Screw  Gauge  Committee  be  used  on  all  screws  below 
Vi-m.  diameter. 

Interim  Report  on  British  Standard  Whitworth  (B.  S.  W.)  Screw  Threads 
and  Their  Tolerances.  British  Eng.  Standards  Assn.,  no.  C.  L.  (M.)  7270, 
June  1919,  21  pp.,  2  figs.  Association  recommends  that  either  British  Standard 
Whitworth  or  British  Standard  Fine  Threads  be  used  on  all  screws  of  yi  in. 
and  above  and  British  Assn.  Thread  for  all  screws  below  yt  in.,  excepting 
7/32-in.  screw,  which  is  recommended  to  be  used  as  continuation  of  B.  S.  F. 
in  preference  to  B.  A. 

SEARCHLIGHTS 

Large  Electrical  Projectors  Used  During  War  (Les  projecteurs  cJectriques 
de  gros  calibre  pendant  la  guerre).  Marius  Grosjean.  Revue  G£ne>ale  de 
1'Electricite,  vol.  6,  nos.  15  and  16,  Oct.  11  and  18,  1919,  pp.  479-487,  and 
513-527,  52  figs.  Breguet  and  Sautter-Harle  types,  90  em.  in  diameter. 
Breguet,  Benard,  Barbier  and  Turenne  types  of  150  em.  diameter.     (Concluded.) 

SEWAGE   HANDLING 

Pumping  Plants.  Bridgeport's  Sewage  Screen  and  Pumping  Station,  James  A. 
McElroy.  Mun.  .11.  &  Public  Works,  vol.  47.  no.  15,  Oct.  11,  1919,  pp.  224-226, 
2  figs.  Description  of  underground  station,  disc  screen  and  centrifugal  pumping 
plant  now  under  construction. 

Walkerville  Underground  Sewage-Pumping  Plant,  Charles  W.  Tarr.  Can. 
Engr.,  vol.  37,  no.  18,  Oct.  30,  1919,  pp.  415-417,  7  figs.  Circular,  two-story, 
reinforced  concrete  structure,  approximately  23  ft.  diameter  and  20  ft.  high, 
built  entirely  below  ground  level  excepting  housing  for  stairway. 

Sludge.  The  Utilization  of  Sewage  Sludge,  John  D.  Watson,  Mun.  Jl.  &  Public 
Works,  vol.  47,  no.  14,  Oct.  4,  1919,  pp.  210-213,  3  figs.  Summary  of  results 
and  conclusion  from  experiments  conducted  for  several  years  at  Birmingham, 
England.  Digestion  of  sludge  in  separate  tanks  in  two  stages.  Avoidance  of 
odor.  Paper  read  before  Inst,  of  Mm.  &  County  Engrs.  Also  in  Can.  Engr., 
vol.  37,  no.  18,  Oct.  30,  1919,  pp.  420-422  and  427-429,  8  figs. 
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SEWERS 

Building  the  Augusta  Street  Concrete  Intercepting  Sewer,  W.  T.  Christine. 
Eng.  World,  vol.  15,  no.  9,  Nov.  1,  1919,  pp.  37-39,  4  figs.  Notes  on  excava- 
tion work,  which  was  done  in  large  part  by  Marion  Model  60  shovel  equipped 
with  35-ft.  boom  and  42-ft.  dipper  arm  with  lK-yd.  bucket. 


•See  Bearings. 


SHAFTING,  LINE 


SHELL-BED   GEOLOGY 


On  a  Shell-bed  Underlying  Volcanic  Tuff  Near  Warrnambool;  with  Notes 
on  the  Age  of  the  Deposit.  Fredk.  Chapman  and  Chas.  J.  Gabriel.  Proc. 
Roy.  Soc.  Victoria,  vol  30,  no.  1,  Sept.  1917,  pp.  4-14.  Bed  is  believed  to 
belong  to  same  episode  as  older  dune-rock  accumulations  of  that  locality. 

SHIPBUILDING 

Australia.  Shipbuilding  in  Australia.  Shipbuilder,  vol.  21,  no.  Ill,  No.  1919, 
pp.  258-260,  2  figs.  Particulars  of  Dromana,  built  under  scheme  of  Ship 
Construction  service,  are.  Length  overall,  341  ft.  6  in.;  length  between  perpen- 
dicular, 331  ft.;  breadth  extreme,  48  ft.;  depth  moulded,  26  ft.  6  in.:load  dead- 
'  weight,  5600  tons.  Propelling  machinery  consists  of  set  of  triple-expansion 
reciprocating  engines. 

New  Orleans.  Great  Shipbuilding  Plant  and  Drydock  in  New  Orleans.  Manu- 
facturers Rec,  vol.  76,  no.  19,  Nov.  6,  1919,  pp.  182-183,  4  figs.  Notes  on 
equipment.  Plant  is  able  to  do  any  work  on  the  ship  and  lift  vessels  up  to 
11,000  tons.     It  was  constructed  at  cost  of  $2,000,000. 

Research.  Scientific  Research  in  Connection  with  Marine  Engineering  and  Ship- 
building, Frank  Heath.  Trans.  North-East  Coast  Instn.  of  Engers.  &  Ship- 
builders, vol.  35,  no.  2,  Mar.  1919,  pp.  69-81  and  (discussion)  81-85.  Possible 
field  for  investigation  are  indicated  and  reasons  are  given  to  prove  that  organ- 
ization of  research  should  be  in  hands  of  government. 

SHIPS 

Castings.  Castings  for  Ship  Construction,  Ben  Shaw  and  James  Edgar.  Foundry, 
vol.  47,  no.  19,  Nov.  15,  1919,  pp.  832-835,  15  figs.  Method  of  preparing  bear- 
ings for  pit  molding  propeller  shaft  bracket.  Also  in  Foundry  Trade  JI., 
vol.  21,  no.  214,  Oct.  1919,  pp.  717-728,  29  figs. 

Construction  Costs.  How  to  Determine  Shipyard  Costs,  Creighton  Churchill. 
Mar.  Rev.,  vol.  49,  no.  12,  Dec.  1919,  pp.  586-589,  10  figs.  Study  of  factors 
entering  into  ship  construction  costs  with  outline  of  method  for  adapting  find- 
ings to  different  yards.  Paper  presented  befofe  Soc.  of  Naval  Architects  & 
Mar.  Engrs. 

Electric  Propulsion.  The  Electric  Propulsion  of  Ships  (La  propulsione  turboe- 
lettrica  delle  navi),  Ing.  Filiberto  Dondona.  Ri vista  Manttima,  vol.  52, 
nos.  8  and  9,  Aug.  and  Sept.  1919,  pp.  167-200,  3  figs.  Developments  in 
England  and  United  States,  with  general  statement  of  characteristics  of  instal- 
lation in  U.  S.  S.  New  Mexico. 

Freight.  American  Standard  8800  Ton  D.  W.  Cargo  Steamships.  Shipbuilding 
and  Shipping  Rev.,  vol.  14,  no.  19,  Nov.  6,  1919,  pp.  517-521,  7  figs.,  partly 
on  supp.  plate.  Built  by  Newburgh  Shipyards,  Inc.,  Newburgh,  N.  Y.,  for 
U.  S.  Shipping  Board.  Principal  dimensions  are:  Length  overall,  417  ft.  10  in.; 
breadth  moulded,  54  ft.;  depth  moulded  to  upper  deck,  32  ft.  10  in.;  draught, 
Lloyds  summer  freeboard,  25  ft  6  in. 

The  Economic  Efficiency  of  Merchant  Ships,  Alexander  Urwin.  Trans. 
North-East  Coast  Instn.  Engrs.  &  Shipbuilders,  vol.  35,  part  3,  May  1919, 
pp.  86-96  and  (discussion),  pp.  96-108,  2  figs.,  partly  on  supp.  plate.  Proposes 
scheme  whereby  efficiency  of  merchant  ship  can  be  measured  and  contribution 
to  final  efficiency  of  each  factor  shown  in  such  manner  as  to  give  definite  figure 
to  its  importance  and  indicate  its  value  relative  to  other  items. 

Models.  Experiments  on  Full  Cargo-Ship  Models.  Shipbuilding  &  Shipping  Rec., 
vol.  14,  no.  17,  Oct.  23.  1919,  pp.  465-467,  3  figs.  Comparison  of  various 
models.     (To  be  continued.) 

Painting.  How  Modern  Ships  Are  Painted — I,  Fred  B.  Jacobs.  Mar.  Rev.,  vol.  49, 
no.  12,  Dec.  1919,  pp.  571-573,  2  figs.  Importance  of  selecting  and  preparing 
materials.  Reasons  why  special  attention  should  be  given  to  pigments,  solvente 
and  driers. 

Stability.  "Shape  Stability"  of  Ships  ("Formstabile  Sehiffskorper"),  Ernst 
Focrster.  Zeitschrift  des  Vereins  Deutscher  Ingemeure,  vol.  63,  no.  29,  July  19, 
1919,  pp.  669-676,  24  figs.  Tests  were  made  on  ships  plying  bcetween  Lissabon 
and  Rio  de  Janeiro,  having  speed  of  15  knots.  Stability  losses  between  points 
of  departure  and  port  of  arrival  are  calculated.  Effect  of  stabilizing  additions 
to  body  of  ship.     (To  be  concluded.) 

SHOP   EFFICIENCY 

Shop  Efficiency,  Frank  McManamy.  New  England  RR.  Club,  Oct.  14, 
1919,  pp.  129-146.  Warns  against  overlooking,  while  making  time  studies  of 
shop  operations,  conditions  where  time  is  lost  greatly  in  excess  of  amount 
that  time  studies  are  intended  to  save. 

SHOP   MANAGEMENT 

Graphic  Representation  Reduces  Travel  in  Meter  Repair  Shop  Hundreds 
of  Miles  with  Consequent  Saving  in  Costs,  H.  M.  Riley.  Am.  Gas  Eng.  Jl., 
vol.. III.  no.  20.  Nov.  15,  1919.  pp.  461-408.  7  figs.  Diagram  studies  made 
preliminary  to  changing  layout  of  shop. 


SIGNAL   INDICATORS 

Visual  and  Audible  Signal  Indicator  at  Blairhall  Colliery.  Colliery 
Guardian,  vol.  118,  no.  3070,  Oct.  31,  1919,  p.  1163,  5  figs.  Instrument  is  of 
aluminous  type  and  comprises  polished  wood  case  hinged  in  two  parts  and  bo 
made  as  to  be  placed  on  floor  immediately  in  front  of  engine  keeper  when 
operating  engines. 

SILK 

The  Silkworm's  Formidable  Competitor,  R.  G.  Skerrett.  Sci.  Am.,  vol.  121, 
no.  19,  Nov.  8,  1919,  pp.  460  and  470,  3  figs.     Outline  of  methods  and  results. 

SILOS 

40.000-Ton  Grain  Silo  at  the  King  George  Dock,  Hull.  Eng.,  vol.  128, 
no.  3328.  Oct.  10,  1919,  pp.  360,  364-366,  16  figs.,  partly  on  two  supp  plates. 
It  is  made  of  reinforced  concrete  and  comprises  two  blocks  each  96  feet  wide 
and  241  feet  long,  in  which  are  placed  elevating,  weighing,  cleaning  and  other 
machinery. 

SILVER 

The  Properties  of  Standard  or  Sterling  Silver,  with  Notes  on  its  Manu- 
facture, Ernest  A.  Smith  and  Harold  Turner.  Metal  Indus.,  vol.  15.  no.  15, 
Oct.  10,  1919,  pp.  303-316,  24  figs,  and  (discussion)  316:317.  It  is  concluded 
from  microscopie  examinations  and  tests  that  alloys  of  silver  and  copper  from 
simple  series  with  eutectic  containing  72  per  cent  silver  and  28  per  ceDt  copper, 
which  is  said  to  be  most  uniform  in  composition  of  alloys  of  series. 

SLUICEWAYS 

Removal  of  Sand  from  Irrigation  Canal  by  Sluicing.  Eng.  &  Contracting, 
vol.  52,  no.  20,  Nov.  12,  1919,  pp.  559-560,  1  fig.  Sluiceways  have  been  built 
at  intervals  of  several  miles  and  sand  is  removed  by  aid  of  water.  From  Sept. 
Reclamation  Rec. 


Design.     See  Pipe  Lines,  Design. 


SLUICES 


SOIL 


Permeability.     See  Irrigation. 

Vibration.  Vibration  of  Elastic  Soil  (Sulle  vibrazioni  di  un  suolo  elastico),  Pietro 
Alibrandi.  II  Nuovo  Cimento,  vol.  17,  nos.  4,  5  and  6,  Apr.,  May  June  1919, 
pp.  159-181.  Technical  study.  Circumstances  of  perturbation  at  points 
at  various  distances  from  source  of  motion. 

SOLIDIFICATION   OF   METALS 

Second  Report  to  the  Beilby  Prize  Committee  of  the  Institute  of  Metals 
on  the  Solidification  of  Metals  from  the  Liquid  State,  Cecil  H.  Desch.  Metal 
Indus.,  vol.  15,  no.  16,  Oct.  17,  1919.  pp.  325-331  and  (discussion  )pp.  331-332, 
9  figs.  Deals  with  form  of  crystal  grains  and  their  relation  to  foam  structures, 
and  solidification  of  liquids  exhibiting  cellular  convection  structure. 


SOLUTIONS 


Conductivity.     See  Solutions. 


See  Latin  America. 


SOUTH   AMERICA 


SPRINGS 


Design  of  Multiple  Helical  Springs  (Calcolo  delle  molle  ad  elica  eilindrica 
multiple),  Nicola  Fabiano.  Rivista  Tecnica  delle  Ferrovia  Italiane,  vol.  16, 
nos.  1  and  2,  July  and  Aug.  1919,  pp.  1-12,  8  figs.  Formulae  for  computing 
dimensions  for  types  used  for  locomotive  support. 

SPECTROPHOTOMETRY 

Photoelectric  Spectrophotometry  by  the  Null  Method,  K.  S.  Gibson. 
Dept.  Commerce,  Scientific  Papers  of  Bur.  of  Standards,  no.  349,  Oct.  11, 
1919,  pp.  325-352,  10  figs.  It  is  believed  in  consequence  of  experimentation 
by  Null  method  that  between  ware  lengths  410  and  550  mm.  inclusive,  on  cer- 
tainty of  measurements  is  not  greater  than  0.01  for  values  of  transmission 
between  zero  and  1,  and  not  greater  than  0.003  for  values  between  zero  and 
0.1;  and  beyond  this  range  as  far  as  390  and  600  mm.  on  certainty  is  slightly 
greater,  being  at  these  wave  lengths  about  twice  as  great  as  throughout  better 
range. 

STANDARDIZATION 

See  Construction  Standards;  Transformers,  Instruments. 

STACKS 

Why  Concrete  Stacks  Are  Successful,  A.  C.  Irwin.  Power  Plant  Eng., 
vol.  23,  no.  22,  Nov.  15,  1919,  pp.  1012-1013,  1  fig.  Properties  of  concrete 
which  is  said  to  render  material  capable  of  withstanding  exacting  service. 

STANDPIPES 

The  Standpipe  in  Action,  Edward  R.  Hardy.  Quarterly  of  the  Nat. 
Fire  Protection  Assn.,  vol.  13,  no.  2,  Oct.  1919,  pp.  155-159.  Records  of  its 
use  at  fires. 
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STEAM   SHOVELS 

Track  Layouts  in  Limestone  Quarries  for  Steam  Shovels,  Daniel  J.  Hauer. 
Cement,  Mill  &  Quarry,  vol.  15,  no.  9,  Nov.  5,  1919,  pp.  13-15,  6  figs.  Sug- 
gested arrangements  to  comply  with  various  conditions,  such  as  providing 
continous  passage  of  cars,  operating  several  shovels  with  side  tracks,  etc. 

STEEL 

Analysis.  On  the  Importance  of  Quick  Analyses  In  Steel  Manufacture.  (Om 
betydelsen  av  snappa  forprov  vid  staltillverkningen),  Erik  Hammarberg. 
Jernkontorets  Annaler,  no.  7,  1919,  pp.  299-311,  3  figs.  Methods  and  apparatus 
for  determining  percentages  of  carbon,  mangenese,  phosphorous,  sulphur, 
chrome  and  nickel. 

Chrome-Nickel.  Substituting  Chrome  Nickel  Steels  (Ersatzstable  fur  Chrom- 
nickelstahle),  Erdman  Kothing.  Motorwagen,  vol.  22,  no.  19,  July  10,  1919, 
pp.  325-331.  Analyses  of  tests  made  with  chrome  steel,  manganese  steel, 
sillicium  steel,  manganese-silicium  steel  and  chrome-silicium  steel. 

Electric.  Electric  Steel,  G.  N.  Somerville.  Pac.  Mar.  Rev.,  vol.  16,  no.  11,  Nov. 
1919,  pp.  124-127,  5  figs.  Comparison  of  steels  produced  by  converters  and 
electric  methods.  Practice  of  Am.  Manganese  Steel  Co.  for  making  manganese 
steel  in  Heroult  electric  furnace. 

Fatigue.  Better  Steel  Castings  Are  Required,  H.  A.  Neel.  Foundry,  vol.  47, 
no.  19,  Nov.  15,  1919,  pp.  824-820,  1  tig.  Fatigue  bending  tests  of  steel  made 
on  Upton-Lewis  machine.     Paper  read  before  Steel  Treating  Research  Soc. 

Fractures.  On  the  Woody  Structures  of  Fractures  of  Transverse  Test-Pieces  Taken 
from  Certain  Special  Steels,  J.J.  Cohade.  Engineering,  vol.  108,  no.  2804, 
Sept.  26,  1919,  pp.  421-423,  7  figs.  Tests  of  treatments  intended  to  improve 
results  from  tests  bars  cut  transversely  from  molybdenum  steels.  Quenching 
prior  to  forging  effected  no  improvement  and  fractures  were  "woody,"  whether 
forging  was  carried  out  between  1100  deg.  C.  and  950  deg.  C.  or  between  950 
and  800  deg.  C. 

Furnaces.     See  Furnaces;  Temperature  Measurements. 

High-Speed.  Metallurgy  in  the  Manufacture  of  High  Speed  Steel,  Roy  C.  McKenna. 
Jl.  Am.  Steel  Treaters  Soc,  vol.  2,  no.  2,  Nov.  1919,  pp.  88-96  and  (discussion 
pp.  96-98.     Trend  of  American  practice  for  hardening  high-speed  steel. 

Testing.  Note  on  Brinell  and  Scratch  Tests  for  Hardened  Steel,  Robert  A.  Hadfield 
and  S.  A.  Main.  J.  Instn.  Mech.  Engrs.,  no.  7,  Oct.  1919,  pp.  581-586,  3  figs. 
Experiments  comparing  these  to  methods  of  testing.  Empirical  formula  estab- 
lishing their  relationship  is  developed. 


See  also  Gears,  Steels. 


STEEL   PLATE 


Cutting.  Cutting  720  Lineal  Feet  of  J^-lnoh  Steel  Plate  an  Hour  with  One  Torch, 
Fred  J.  Maeurer.  Welding  Engr.,  vol.  4,  no.  11,  .Nov.  1919,  pp.  44-45,  18  figs. 
Special  torch  used,  which  swung  freely  on  post  of  machine,  and  spring  attached 
to  post  and  torch  to  keep  torch  against  template,  so  that  while  Radiagraph 
would  run  on  straight  track  spring  would  hold  torch  to  template,  making  cut 
as  laid  out  on  drawings. 


SUBMARINE    MINES 

Submarine  Mines  in  War,  Reginald  R.  Belknap.  Jl.  U.  S.  Artillery, 
vol.  51,  no.  5,  Nov.  1919,  pp.  455-471,  2  figs.  To  indicate  growth  of  employ- 
ment of  mines,  official  bulletin  is  quoted  as  having  stated  in  Nov.  1918  that 
128,000  mines  had  been  laid  by  the  British  during  the  war  56,500  by  the  U.  S.  A. 
and  about  20.000  by  the  Central  Powders. 

SUBMARINES 

See  Radiotelegraphy ,  Submarines. 

SUBMERGENCE   OF   LANDS 
See  Railways,  Construction. 

Substations.  Some  Features  of  the  Nisqually  Substation  at  Tacoma,  Wash.  Elec. 
Rev.  (Chicago),  vol.  75,  no.  19,  Nov.  8,  1919,  pp.  769-770,  5  figs.  Method 
of  regulating  standby  battery  for  operating  circuit-breakers  and  pilot 
lamps. 

Substation  Operation  for  Street  Railway  Service,  W.  T.  Bivins.  Proc. 
Pacific  Ry.  Club,  vol.  3,  no.  5,  Aug.  1919,  pp.  2-6  Expresses  opinion  that 
substation  operation  for  street  railway  service  should  be  placed  in  heavy  duty 
class  and  apparatus  be  selected  accordingly. 

SUBWAYS 

Madrid  Subway  (El  metropolitano  Alfonso  XIII).  Revista  de  Obras 
Publicas.  vol.  67,  no.  2299,  Oct.  16,  1919,  pp.  511-516.  Technical  data  of 
portion  put  recently  into  operation. 

SULPHITE 

Sulphate  and  Sulphite  Hazards,  Erling  Riis.  Paper,  vol.  25,  no.  8,  Oct.  29, 
1919,  pp.  17-20.  Particularly  in  yard  of  pulp  mill  where  most  accidents  are 
said  to  occur. 

SULPHUR 

Standardization  of  the  Sulphur  Boiling  Point,  E.  F.  Mueller  and 
H.  A.  Burgess,  Dept.  Commerce,  Scientific  Paper  of  Bur.  of  Standards, 
no.  339,  1919.  pp.  163-184,  4  fiss.,  partly  on  two  supp.  plates.  Work 
of  Meissner  showed  that  reflecting  power  of  inner  surface  of  radiation 
shield  may  have  considerable  effect  upon  temperature  assumed  by 
resistance  thermometer  in  sulphur  boiling  periods,  is  confirmed  and  extended. 

SUPERHEATERS 

Horwick  Superheater  with  Top  and  Bottom  Headers.  Ry.  Gaz.,  vol.  31, 
no.  18,  Oct.  13,  1919,  pp.  550-557,  3  figs.  Leading  particulars  are:  cylinders, 
diameter,  21 14  >n.;  wheels  .diameter,  4  ft.  6  in.:  boiler  pressure  170  lb.  per  sq. 
in.;  weight  of  engine  in  working  order  without  tender  66}4  tons.  These  engines 
are  said  to  be  capable  of  dealing  with  very  heavy  goods  and  mineral  trains 
on  all  parts  of  Lancashire  and  Yorkshire  main  lines. 


STORAGE   BATTERIES 

The  Chemical  Action  of  the  Lead  Accumulator.  Ch.  Fery.  Post  Office 
Elec.  Engrs.  Jl.,  vol.  12,  no.  3,  Oct.  1919,  pp.  143-146.  Writer  calls  attention 
to  features  which  in  his  opinion  do  not  support  double-sulphation  theory, 
and  searches,  according  to  which  action  of  lead  accumulator  is  analogous  to 
that  of  an  ordinary  battery.  Translated  from  the  French  in  Revue  G6n6rale 
de  l'Eleetricit£. 

STORING   MATERIALS 

Storing  Materials  to  Avoid  Accidents.  Contract  Rec,  vol.  33,  no.  45, 
Nov.  5,  1919,  pp.  1908-1019.  Hints  on  the  piling  of  brick,  cements,  sand  and 
steel.     Protection  of  sidewalks  and  pavements. 

STORMS 

Magnetic  Storms,  C.  Chree.  Jl.  Instn.  Elec.  Engrs.,  vol.  57,  no.  285, 
Aug.  1919,  pp.  591  609,  11  figs.  Synchronous  phenomena  observed  at  stations 
in  widely  different  parts  of  the  earth. 

STREET   RAILWAYS 

Cars.  Street  Railways  without  Curve  Friction  (Strassenhahnwagen  ohne  Bogenreib- 
ung),  Dr.  Baseler.  Aeitschrift  fur  Kleinbahnen,  vol.  26,  no.  7,  July  1919, 
pp.  344-349,  3  figs.     Discussing  construction  with  three  axles. 

New  Shop-Built  Cars  for  Detroit  United  Railway.  Elec.  Traction,  vol.  15. 
no.  11,  Nov.  15,  1919,  pp.  767-770,  7  figs.  Templates  extensively  utilized  in 
turning  out  standard  city  car  equipment. 

Jitney  Competition.  The  Street  Railway  Outlook,  H.  C.  Eddy.  Elec.  Ry.  Jl., 
vol.  54,  no.  14,  Oct.  4,  1919,  pp.  691-692.  Further  regulation  for  jitney,  coupled 
with  improved  service  of  railway  recommended  for  dealing  with  jitney  com- 
petition. 

Monteral.  Montreal  Tramways  Cost-of-Service  Plan,  J.  E.  Hutcheson.  Elec. 
News,  vol.  28,  no.  21,  Nov.  1,  1919,  pp.  36-38,  1  fig.  Indicating  by  diagram 
disposition  of  gross  revenues. 

See  also  Load  Dispatching;  Substations. 


SURVEYS 
See  Water-Waste,  Prevention. 

SYMBOLS 

Uniformity  in  Symbols.  Alexander  McAdie  and  George  P.  Payne.  Science, 
vol.  50,  no.  1296,  Oct.  31,  1919,  pp  411-412.  Suggested  standardization  of 
symbols  used  in  aerography  and  aeronautical  engineering. 

TALC 

Talc  Mining  in  Vermont — I.  Cement,  Mill  &  Quarry,  vol.  15,  no.  9, 
Nov.  5,  1919,  pp.  17-20,  1  fig.  Showing  now  sheets  of  mills  having  capacities 
of  120  and  140  tons  per  24-hours  day. 

TAR   EXTRACTORS 

Suggestions  for  Tar  Extractor  Improvement,  George  B.  Clamp.  Blast 
Furnace  &  Steel  Plant,  vol.  7,  no.  11,  Nov.  1919,  pp.  343-545  and  576,  2  figs. 
Wheel  type  extractor  of  corrugated  sheets  for  efficient  cleaning,  automatic 
control,  instant  adjustment  of  gas  pressure  and  long  operating  period.  Shutting 
down  of  extractor  said  to  be  avoided. 

TAR   PLANT 

Hird's  Continous  Tar  Plant,  S.  Stonier.  Gas  Jl.,  vol.  148,  no.  2943,  Oct.  7, 
1919,  pp.  31-32.  Development  of  continuous  plant  and  comparison  of  it  with 
intermittent  of  semi-intermittent  pot-still. 

TELEGRAPHY 

Alternating  Current.  Direct  Utilization  of  Industrial  Alternating  Current  at 
the  Brest  Telegraphic  Bureau  (L'utilisation  directe  des  courants  alternatifs  in- 
dustricls  au  bureau  des  t^legraphes  de  Brest),  Annales  des  Postes,  Telegraphes 
et  Telephones,  vol.  8,  no.  3,  Sept.  1919,  pp.  440-461.  7  figs.  Mercury-vapor 
convertor  branches  on  three-phase  alternating-current  circuit  feeds  with  direct 
current  Morse,  Hughes  and  Bandot  telegraphic  apparatus. 
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Multiplex.  The  Different  Systems  of  Rapid  Telegraphy  (Les  different  systemesde 
teUgraphie  rapide),  E.  Montoriol.  Annales  des  Postes,  Telegraphies  et  lele- 
phones,  vol.  8.  no.  3,  Sept.  1919,  pp.  324-3S1,  24  figs.  Instrument  used  and 
operation  of  automatic  and  multiplex  systems.  Paper  read  before  Societe 
francaise  des  Electriciens. 

Printing  Svstems.  The  Morkrum  Printing  Telegraph  System.  Telegraph  & 
Telephone  Age,  vol.  57,  nos.  21  and  22,  Nov.  1  and  16,  1919,  pp.  528:533  and 
557-564,  21  figs.  Nov.  1:  Description  of  operation.  Nov.  16:  Description  of 
automatic  transmitter.  «.,„,„  ,  •> 

The  Baudot.  Telegraph  &  Telephone  Jl.,  vol.  5,  no.  55,  Oct.  1919,  pp.  1-3, 
7  figs.  Description  of  Baudot  miltiplex  type  printing  telegraph  system. 
(To  be  continued.) 

TELEPHONY 

Italy.  Telephone  Industry  in  Italy  (L'industria  telefonica  in  Italia),  L.  A.  Zanni. 
Elettrotecnica,  vol.  6,  no.  29,  Oct.  15,  1919,  pp.  622-626.  Statistical  figures 
of  existing  installations. 

\nti-I.nduction  Limes.  Anti-Inductionof  Telephonie  Circuits  (Anti-induction  des 
circuits  telephoniques),  M.  Cahen.  Annales  des  Postes,  Telegraphies  et  Tele- 
phones, vol.  8,  no.  3,  Sept.  1919,  pp.  430-445,  8  figs.  Comparative  study  of 
systems  used  in  different  countries. 

Interference.  European  Telephone  Practice.  Fred.  W.  Scholz.  Telephone 
Engr.,  vol.  22,  no.  5,  Nov.  1919,  pp.  38-40,  3  figs.  Troubles  caused  to  telephone 
service  through  interference  of  railway  lines. 

Repeaters.  Telephone  Repeaters,  Hancroft  Gherardi  and  Frank  B.  Jewctt.  Proc. 
Am.  Inst.  Elec.  Engrs.,  vol.  38,  no.  11,  Nov.  1919,  pp.  1255-1313,  48  figs., 
partly  on  8  supp.  plates.  History  of  research  and  development  work  which 
has  led  up  to  final  production  of  successful  telephone  repeaters.  Various  forms 
of  amplifiers  are  described  and  their  possibilities  and  limitations  pointed  out. 

The  Telephone  Repeater.  Post  Office  Elec.  Engrs.,  Jl.  vol.  12,  no.  3,, 
Oct.  1919,  pp.  129-133.  4  figs.  Patented  repeater  circuit,  known  as  "sciles- 
Tee,"  each  wire  of  which  is  used  for  telegraph  working. 

TEMPERATURE   MEASUREMENTS 

Electric  Indicator.  Designing  an  Electric  Temperature  Indicator,  V.  H.  Todd. 
Power  Plant  Eng.,  vol.  23,  no.  22,  Nov.  15,  1919,  pp.  1018-1019,  4  figs.  Principle 
of  operation  and  method  of  making  required  calculatiens. 

Steel  Furnaces.  Steel  Furnace  Temperature  Measurements,  George  K.  Burgess. 
Blast  Furnace  &  Steel  Plant,  vol.  7,  no.  11,  Nov.  1919,  pp.  550-551.  Role 
played  by  research  laboratory  in  problem  steel  tem- 
peratures. Work  of  Bur.  of  Standards  and  National  Research  Council.  Paper 
read  before  Am.  Iron  &  Steel  Inst. 

TEXTILE  INDUSTRY 

Safety  Education  in  Textile  Industry,  William  S.  Ide.  Textile  World 
Jl.,  vol.  56,  no.  15,  Nov.  15,  1919,  pp.  91-92.  Records  of  accomplishments 
at  mills  of  one  company. 

THALLIUM   AMALGAMS 

Concentrated  Thallium  Amalgams:  Their  electrochemical  and  thermo- 
chemical  Behavior,  Densities  and  Freezing  Points.  Theodore  W.  Richard 
and  Farrington  Daniels.  Jl.  Am.  Chem.  Soc.,  vol.  41,  no.  11,  Nov.  1919, 
pp.  1732-1768,  12  figs.  Experimental  measurements  of  electromotive  forces 
between  amalgams  ranging  from  0.33  per  cent  to  saturation  (over  40  per  cent.) 
These  potentials  were  found  to  be  greater  than  those  demanded  by  simple 
concentration  law. 

THEATRES 

A  Community  Amusement  Building,  Donald  J.  Baker.  Coal  Age,  vol.  16, 
no.  15,  Oct.  9,  1919,  pp.  602-604,  2  figs.  Built  at  Pennylvania  Mine.  Building 
is  of  stucco-tile  construction  with  fiber  roofing. 

Some  Features  of  Danforth  Theatre,  Toronto.  Contract  Rec,  vol.  33, 
no.  46,  Nov.  12,  1919,  pp.  1037-1038,  3  figs.  Notably  concrete  balcony  and 
pre-cast  roof. 

THERMAL   ANALYSIS 

A  Simplification  of  the  Inverse-Rate  Method  for  Thermal  Analysis,  P.  D. 
Mcriea.  Dipt.  Commerce,  Scientific  Papers  of  Bur.  of  Standards,  no.  336, 
June  11,  1919,  pp.  101-104,  1  figs.  Suggested  method  of  recording  successive 
time  intervals  without  use  of  chronograph. 

THERMIONIC   VALVE 
See  Vacuum  Tubes,  Thermionic  Valves. 

THREADS 

Forms.     Threads    Forma   for   Worms   and    Hobs.    D. 
vol.  41,  no.  II.  Nov.  [919,  pp.  872-873,  5  figs, 
in  construction  and  operation  of  worm  gears, 

i.,  establish  and  follow  standard  line  "f  procedure  in  manufacture  of  worm  crara 
as  their  use  is  increasing  rapidly  a  ml  suggests  adoption  of  straight-sided  cutters 
with  change  in  pressure  handle  at  same  sided  angle  of  helix  and  change  of  axial 
to  normal  depth  at  same  point. 


P.  Waterman.  Mech.  Eng., 
Mechanical  problems  involved 
\\iihr  believes  it  is  desirable 


Standards.  Historical  Synopsis  of  Work  Undertaken  by  the  Soci£t6  d'Encoura- 
gement  pour  l'lndustrie  Nationale  with  a  view  to  standardizing  Systems  of 
Threads  Emoloyed  in  Mechanical  Constructions  by  Introducing  in  These 
Systems  the  "Metric  and  Decimal  Systems  (Resume  historique  des  travaux 
entrepris  par  la  Societe  d'Encouragement  pour  vue  d'assurer  l'unification  des 
systemes  de  filetage  employes  dans  les  constructions  m6caniques  par  application 
k  ces  filetages  du  systeme  m£trique  et  du  systeme  decimal).  Bulletin  de  la 
Soei£t6  d'Encouragement  pour  l'lndustrie  Nationale,  vol.  131,  no.  5,  Sept. 
and  Oct.  1919,  pp.  177-216,  6  figs.  A  bibliographic  list  of  documents  on  screw 
threads  published  by  the  Soci4t6  is  appended  and  also  a  report  of  the  Union 
des  Syndicats  de  l'Eieetrieite'  in  which  a  comparison  is  made  of  the  dimensions 
of  bolt,  screws  and  notes  adopted  by  the  Congress  of  Zurich  and  Soci£t6  d'En- 
couragement, the  Schneider  works,  the  French  Railways  and  the  Chambre 
Syndicate  des  Constructeurs  d'Automobiles. 

See  also  Screw  Threads. 

TIMBER   PRODUCTION 

Timber  Production  and  Growth  Curves  in  the  Mountain  Ash.  Eucalytus, 
regnans,  R.  T.  Patton.  Proc.  Roy.  Soc.  Victoria,  vol.  30,  no.  1,  Sept.  1917, 
pp.  1-3.  4  figs.,  partly  on  two  supp.  plates.  From  study  of  annual  rings,  it,  is 
concluded  that  Mountain  ash  reaches  its  maturity  between  fortieth  and  fiftieth 
years,  but  it  is  not  then  fit  for  milling. 

TIME   STUDY 

Research  on  Rapid  Evaluation  of  Elementary  times  Needed  for  Mechanical 
Operations  (Recherches  sur  devolution  rapide  des  temps  el6mentaires  des 
travaux  me'camques),  J.  Androuin.  Bulletin  de  la  Society  d'Encouragement 
pour  ['Industrie  Nationale,  vol.  131,  no.  5,  Sept.  and  Oct.  1919,  pp.  145-154, 
2  figs.  Proposes  decimal  geometric  series  for  rapid  calculation  of  number  of 
lathes,  times  of  operation,  etc. 

TINNING 

Equipment  and  Methods  of  Tinning,  E.  P.  Later.  Foundry,  vol.  47, 
no.  19,  Nov.  15,  1919.  pp.  817-820.  Pickling  processes  with  details  for  handling 
various  classes  of  work. 

TOW  BOATS 

Tow  Boats  and  Barges  for  American  Inland  Waterways.  Pac.  Mar. 
Rev.,  vol.  16,  no.  11,  Nov.  1919,  pp.  93-95,  8  figs.  Construction  is  practically 
all  of  steel,  assembled  in  sizes  and  shapes  to  meet  requirements  of  Am.  Bur.  of 
Shipping. 

TOWN   PLANNING 

See  Cities,  Planning. 

Track-Circuit  Layouts.  A.  C.  Track-Circuiting  Lay-Outs — II,  A.  E.  Tattersall. 
Ry.  Engr.,  vol.  40,  no.  478,  Nov.  1919,  pp.  239-243,  20  figs.  Siemens'  system. 
(Continuation  of  serial.) 

TRACTORS 

Performance.  Calculating  Performance  of  Industrial  Tractors.  Elec.  World, 
vol.  47,  no.  15,  Oct.  11,  1919,  pp.  795-797,  2  figs.  Performance  graphs  with 
various  motor  and  battery  equipment. 

Samson.  Mechanical  Details  of  the  $650  Samson  Tractor.  Automotive  Industries, 
vol.  41,  no.  16,  Oct.  16,  1919,  pp.  772-773,  1  fig.  Tractor  is  of  backbone  type, 
transmission  and  rear  axle  housing  being  in  one  and  bolted  and  flywheel  housing. 

Schneider.  Schneider  Automobile  Tractors  Used  for  Towing  Canal  Barges  (Tracteur 
automobile,  systeme  Sch eneider,  pour  le  galage  des  bateaux),  Genie  Civil, 
vol.  75,  no.  18,  Nov.  1,  1919,  pp.  432-434,  4  figs.  Tractor  is  fitted  with  12  hp. 
engine.  Wheels  have  metallic  tires.  Machine  is  said  to  tow  barge  of  225 
tons  with  speed  of  about  2%  miles  an  hr. 

TRAIN   LIGHTING 

Illumination  of  Cars  is  Becoming  an  Exact  Science.  Ry.  Elec.  Engr., 
vol.  10,  no.  10,  Oct.  1919,  pp.  360-368,  24  figs.  Data  in  regard  to  efficiency 
and  uniformity  of  distribution,  effect  of  coloring  of  head  lining,  installation, 
maintenance  cost  and  methods  of  testing  intensity  required.  Committee 
report  of  Assn.  Ry.  Elec.  Engrs. 

Specifications  for  Electric  Train  Lighting  Equipment.  Ry.  Elec.  Engr., 
vol.  10,  no.  10,  Oct.  1919,  pp.  380-383.  Suggesting  reductions  in  present  prac- 
tices, which  are  believed  not  to  impair  qualities  of  service.  Committee  report 
of  Assn.  Ry.  Elec.  Engrs. 

TRANSFORMERS 

Design.  Designing  Transformers  (Het  ontwerpen  van  transformatorcn),  A.  M.  A. 
Wijans.  Ingenieur,  vol.  34,  no.  43,  Oct.  25,  1919,  pp.  787-795,  8  figs.  With 
special  reference  to  Pohl's  and  Feldman's  method  of  calculation.  Designing 
core  transformers  with  rectangular  or  with  elliptic  core  sections.  Factors 
influencing  costs.     Berry  transformers. 

Equations.  Alternating  Current  dynamic  Transformer  (Un  transformatore  dinamico 
per  correnti  alternate),  A.  G.  Rossi.  II  Nuovo  Cimento,  vol.  17,  nos.  4,  5 
and  6,  Apr  ,  May,  June  1919,  pp.  95-132,  9  figs.  Expressions  determining 
conditions  of  operations  under  various  system  of  connections.     (Concluded.) 

Heating.  The  Heating  of  Transformers,  M.  Vidmar.  Elecn.,  vol.  S3,  no.  2164, 
Nov.  7,  1919,  pp.  525-526.  Formulae  for  computing  internal  temperature  fall 
both  in  non-impregnated  and  impregnated  copper  coils.  Translated  from 
Elektrotechnische  Zeitschrift. 
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Instrument.  British  Standard  Specification  for  Instrument  Transformers,  British 
Eng.  Standards  Assn.,  no.  81,  Oct.  1919,  11  pp.  Standard  frequency  adopted 
is  50  periods  per  sec,  but  specifications  are  also  given  for  transformers  for  use 
on  systems  employing  other  frequencies. 

Power.  Large  Power  Transformers,  A.  G.  Ellis  and  J.  L.  Thompson.  Jl.  Instn. 
Elec.  Engrs.,  vol.  57,  no.  285,  Aug.  1919,  pp.  547-571  and  (discussion)  pp.  571- 
591,  35  figs.  Progress  in  size  of  modern  power  stations,  generating  units  and 
voltages.  Limiting  sizes  of  transformers  is  determined  by  transport,  handling 
and  cooling.  Price  and  weight  per  k.v.a.  in  relation  to  method  to  rated  output, 
frequency,  voltage  and  cooling.  Comparison  of  various  types.  Influence 
of  war  conditions  on  transformer  manufacture. 

Winding.  Tertiary  Windings  in  Transformers,  J.  F.  Peters.  Elec.  Jl.,  vol.  16, 
no.  11,  Nov.  1919,  pp.  477-480,  8  figs.     Their  effect  on  short-circuit  currents. 


UNAFLOW   ENGINE 

The  Unaflow  Pumping  Engine,  D.  A.  Decrow.  Jl.  Am.  Water  Works 
Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp.  518-523,  2  figs.  Derives  its  name  from 
fact  that  steam  travels  over  path  into  and  through  steam  cylinder  in  one 
direction.  Application  of  unaflow  principle  to  reciprocating  pumping  engine 
is  explained. 

UPPER   DEVONIAN   FORMATION 

The  Hackberry  Stage  of  the  Upper  Devonian  of  Iowa,  Carroll  Lane  Fenton. 
Am.  Jl.  Sci.,  vol.  48,  no.  287,  Nov.  1919,  pp.  355-376,  6  figs.  Series  of  shales, 
limestones  and  dolomitic  beds,  resting  upon  bluish,  clayey  shale,  described 
as  comprising  distinct  stage  characterized  by  rich  and  prolific  fauna. 


See  Motor  Trucks. 


TRUCKS 


TUBES 


Manufacture  of  Seamless  Tubes  with  Special  reference  to  Mannesmann- 
Process  (Ueber  die  Herstellung  nathloser  Rohre  unter  besonderer  Beriicksich- 
tigung  des  Mannesmann-Schragwalz-Verfahrens),  Karl  Gruber.  Stahl  und 
Eisen,  vol.  39,  no.  42,  Oct.  15,  1919,  pp.  1239-1244,  9  figs.  Description  of 
continuous  tube  mill  and  of  process  of  making  seamless  tubes.     (Concluded.) 

Tunnels.  New  York  Vehicular  Tunnel  Lining,  J.  F.  Springer.  Eng.  World,  vol.  15. 
no.  9,  Nov.  1,  1919,  pp.  27-30,  5  figs.  Concrete  block  of  pipe  used  for  tunnel 
lining  at  Detroit  and  Montreal  is  proposed  for  use  for  42-ft.  vehicular  tunnel 
between  New  York  and  New  Jersey. 

TURBINES,   HYDRAULIC 

Specific  Speed.  "Number  of  Specific  Speed"  of  an  Hydraulic  Turbine  (Note  sur 
le  "nombre  de  tours  specifiques"  des  turbines  hydrauliques),  L.  DuBois. 
Bulletin  Technique  de  la  Suisse  Romande,  vol.  49,  nos.  21  and 
Nov.  1,  1919,  pp.  217-219  and  231-234,  6  figs.  Oct.  18;  How 
to  establish  equation  expressing  relation  between  head,  power  and  number 
of  revolutions.     Nov.  1:  Francis  turbines. 

Testing  Station.  New  Water-Turbine  Testing  Station  of  Briegleb,  Hansen  &  Co., 
Gotha  (Die  neue  Wasserturbinen-Versuohsanstalt  von  Briegleb,  Hansen  & 
Co.,  in  Gotha),  D.  Thomas.  Zeitschrift  fur  das  gesamte  Turbinenwesen, 
vol.  16,  no.  17,  June  20,  1919,  pp.  165-168,  7  figs.,  partly  on  supp.  plate.  Descrip- 
tion of  testing  apparatus.     (Concluded.) 

TURBINES,   STEAM 

Reduction  Gears.  Building  the  Westinghouse  Marine  System.  Machy.  (Lond.), 
vol.  15,  no.  369,  Oct.  23,  1919,  pp.  97-102,  11  figs.  Machining  operations 
involved  in  the  making  of  shafts  and  turbine  reduction  gear. 

Types.  Construction  of  the  Ljungstrom  Steam  Turbine,  Mar.  Eng.  &  Can.  Merchant 
Service  Guild  Rev.,  vol.  9,  no.  10,  Oct.  1919,  pp..  331-334,  2  figs.  Turbine 
permits  radial  flow  of  steam  through  blades  from  shaft  outwards. 

Geared  Turbines  in  the  Swedish  Navy.  Engineering,  vol.  108,  no.  2806, 
Oct.  10,  1919,  pp.  471-473,  24  figs.,  partly  on  four  supp.  plates.  Double  helical 
type  of  gear  has  been  adopted  in  Swedish  destroyers  Wrangel  and  Wachtmeister. 
Propeller  thrust  is  taken  on  bearing  of  Michel  type,  remarkable  qualities 
of  which  are  said  to  have  been  confirmed  by  independent  test3  made  at  works 
of  builders,  in  course  of  which  loads  of  over  1]/^  tons  per  sq.  in.  were  carried 
without  trouble. 

Present  Limit  of  Speed  and  Power  of  single  Shaft  Curtis  Steam  Turbines, 
Eskill  Berg.  Proc.  Am.  Inst.  Elec.  Engrs.,  vol.  38,  no.  11,  Nov.  1919,  pp.  1223- 
1231,  6  figs.  It  is  shown  that  limit  of  single-unit  turbo-generator  is  confined 
to  steam  turbine  and  that  last  wheel  of  turbine  is  limiting  feature.  Accordingly 
last  wheel  of  an  1800  r.p.m.  turbine  is  taken  up. 

Present  Limits  of  Speed  and  Power  of  Single-Shaft  Steam  Turbines,  J.  E. 
Johnson.  Proc.  Am.  Inst.  Elec.  Engrs.,  vol.  38,  no.  11,  Nov.  1919,  pp.  1243- 
1263,  6  figs.,  partly  on  supp.  plate.  Discussion  of  factors  which  influence 
limits  as  applying  particularly  to  turbines  of  reaction  type.  When  high  vacua 
are  employed,  limit  of  power  is  said  to  he  determined  by  area  obtainable  through 
last  stage. 

Steam  Flow.  The  Flow  of  Gas  in  Nozzles  and  Impulse  Turbine  Buckets  at  velocity 
greater  than  Sound  (Die  Stromung  eines  Gases  in  Dusen  und  Gleichdrucks- 
chaufeln  mit  Uebersehallge-schwindiskeit),  A.  Wewerka.  Zeitschrift  des 
Vereins  deutscher  Ingerieure,  vol.  63,  no.  30,  July  26,  1919,  pp.  699-705,  19  figs. 
Discussing  flow  in  nozzles  with  bent  axis;  flow  in  impulse  turbine  buckets 
(a)  in  theoretical  bucket  with  unresisted  flow,  (b)  in  actual  bucket,  showing 
losses  in  flow.     (To  be  concluded.) 


V-BLOCKS 

Formulae  and  Methods  for  Measuring  Work  by  Means  of  V-Blocks, 
W.  Richards.  Machy.  (Lond.),  vol.  15,  no.  370,  Oct.  30,  1919,  pp.  148-150, 
6  figs.  It  is  assumed  that  V-blocks  used  in  tool  room  for  setting  up  work 
are  very  accurately  made. 

VACUUM   TUBES 

Amplifiers.  Types  of  Amplifiers  (Amplificateurs  divers),  Marius  Latour.  Bulletin 
de  la  Societe  Francaise  des  Electriciens,  vol.  9,  no.  82,  July  1919,  pp.  465-484, 
15  figs.     Constructional  details  and  theory  of  operation. 

A  Simplified  Theory  of  the  Valve  Amplifier,  E.  Mallett.  Post  Office  Elec. 
Engrs.,  Jl.,  vol.  12,  no.  3,  Oct.  1919,  pp.  134-137,  3  figs.  Equations  derived 
from  assumption  that  oyer  range  used  in  telephonic  curves  showing  variation 
of  plate  current  with  grid  potential,  and  of  plate  current  with  plate  potential, 
are  straight  lines. 

Detectors.  Theory  of  Operation  of  the  Audion  Detector  (Theorie  du  fonctionnement 
de  l'audion  detecteur),  F.  Carbenay.  Revue  generale  de  l'Electricite,  vol.  6, 
no.  18,  Nov.  1,  1919,  pp.  579-583.     Empirical  equations. 

Thermionic  Valves.  The  Three-Electrode  Thermionic  Valve  as  Alternating  Current 
Generator,  C.  L.  Fortescue.  Engineering,  vol.  108,  no.  2806,  Oct.  10,  1919, 
pp.  491-493,  8  figs.  Work  done  during  war  in  Wireless  Telegraph  Dept.  of 
Portsmouth  Signal  School.  (To  be  continued.)  Paper  read  before  British 
Assn.  for  Advancement  of  Sci. 

The  Three-Electrode  Lamp-valve.  (La  Lampe-valve  a  trois  Electrodes), 
G  Gutton.  Society  Beige  des  Electriciens,  vol.  33,  July-Sept.  1919,  pp.  202- 
208,  16  figs.  Resume  of  work  done  by  branch  of  military  radio-telegraphy  of 
French  Army,  particularly  in  relation  to  establishing  communication  between 
airplace  and  the  earth.     From  Revue  generale  de  l'Electricite. 

Wireless  in  the  R.  A.  F.  during  the  War,  T.  Vincent  Smith.  Aeronautics, 
vol.  17,  no.  312,  Oct.  9,  1919,  pp.  348-350.  Particularly  introduction  of  ther- 
mionic valve.     Paper  read  before  British  Assn.  for  the  Advancement  of  Science. 

VALUATION 

Two  Conficting  Theories  of  "Valuation"  of  Railways  and  Utilities,  Halbert 
P.  Gillette,  Eng.  &  Contracting,  vol.  52,  no.  21,  Nov.  19,  1919,  pp.  580-582. 
Court  and  commission  decisions  on  disputed  points  relating  to  value  rates, 
according  to  writer.(l)  upon  assumption  that  public  utility  is  agent  entitled 
to  be  recouped  for  expenditures  in  behalf  of  principal,  or  (2)  on  assumption 
that  public  utilities  are  not  agent,  but  are  subject  to  law  of  supply  and  demand, 
and  that  consequently  their  services  are  regulated  by  competition  existant  or 
potential.  Appraisal  correllaries  that  flow  from  each  of  these  theories  are 
discussed. 

VENTILATION 

Gas  and  Ventilation  in  Schools.  Gas  Jl.  vol.  148,  no.  2943,  Oct.  7,  1919, 
pp.  20-21,  5  figs.  Report  on  ventilation,  occupation  and  illumination  in  relation 
to  hygienic  conditions  of  class-rooms.  The  Annual  report  of  Lond.  County 
Council  County  Medical  Officer  of  Health. 

VENTURI   METERS 

The  Measurement  of  Air  Flow  by  Venturi  Meter,  A.  H.  Gibson.  Jl.  Instn. 
Mech.  Engrs.,  no.  7,  Oct.  1919,  pp.  593-603,  2  figs.  Experimental  calibration 
of  two  meters  carried  out  with  a  view  to  gathering  data  as  to  value  of  coefficient 
of  discharge  of  Venturi  meter  operating  under  such  varied  conditions  as  obtain 
in  aero-engine  work. 

VISCOSITY 


TURBO-GENERATORS 

Present  Limits  of  Speed  and  Output  of  Single-Shaft  Turbo  Generators 
F.  D.  Newburry.  Proc.  Am.  Inst.  Elec.  Engrs.,  vol.  38,  no.  11,  Nov  1919, 
pp.  1233-1242,  4  figs.  It  is  known  that  output  is  determined  broadly  by 
rotor  or  stator  dimensions.  With  speeds  of  1200  r.p.m.  and  lower,  stator  is 
limiting  member,  while  with  higher  speeds,  rotor  is  limiting  member  To 
obtain  maximum  output  at  given  speed  rotor  proportions  must  be  chosen  to 
properly  balance  mechanical  stresses,  rotor  ampere  turns  and  flux.  Maximum 
length  of  core  is  determined  by  such  factors  as  ventilation,  bearing  temperatures, 
critical  speed  and  limits  to  weight  imposed  by  forging  and  transportation 
facilities. 

TURN   INDICATOR 

The  Static  Head  Turn  Indicator  for  Aeroplanes,  Horace  Darwin.  Flight, 
vol.  11,  no.  44,  Oct.  30,  1919,  pp.  1429-1431.  Instrument  was  developed  from 
experimental  work  done  at  Orfordness  and  at  Royal  Aircraft  Establishment. 


Measurements.  Viscosity  and  Viscosity  Measurements  (Ueber  Zahigkeit  und 
Ziihigkeitsmessung),  Franz  Lawaczeck.  Zeitschrift  des  Vereins  Deutscher 
Ingenieure,  vol.  63,  no.  29,  July  19,  1919,  pp.  677-682,  15  figs.  New  viscosity 
meter,  said  to  be  simple  of  operation  and  absolutely  correct,  measures  fluid, 
gaseous  and  consistent  bodies.  It  consists  of  glass  tube  holding  substance, 
into  which  metal  body  slide.  Time  required  for  body  to  drop  is  proportional 
to  viscosity  of  liquid. 

Tests.     See  Lubrication. 

VOCATIONAL   TRAINING 

Vocational  Training  of  War  Blinds  in  electrical  Industry  (Utilisation  des 
aveugles  de  guerre  dans  l'industrie  electrique),  Revue  Generale  de  l'Electricite, 
vol.  6,  no.  16,  Oct.  18,  1919,  pp.  503-506,  4  figs.  Experience  of  French  Thomson- 
Houston  company  in  education  of  blind  soldiers  for  coil-winding  and  similar 
operations. 
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VOLTAGE   REGULATORS 

Automatic  Voltage  Regulators,  Terrell  Croft.  Natl.  vol.  23.  no.  2,  Nov. 
1919.  pp.  576-580,  12  figs.  Illustrating  principle  of  automatic  voltage  regulator 
as  applied  to  small  generators,  both  of  a.c.  and  of  d.c.  types. 

VOLTAGE   SYSTEMS 

Constant  and  Variable  Voltage  Systems,  A.  M.  Bennett.  Am.  Drop 
Forger,  vol.  5,  no.  11,  Nov.  1919.  pp.  548-550,  2  figs.  It  is  pointed  out  that 
any  number  of  workers  can  operate  in  multiple  from  same  machine  up  to  its 
capacity  when  constant  voltage  system  is  used.  Paper  read  before  Am.  Iron 
&  Steel  Elec.  Engrs. 


See  Bonus  Systems. 


WAGES 


WASTE    MATERIALS 


See  Cars,  Dump. 


WATER   HAMMER 


Water  Hammer  in  Conduits  Consisting  of  Two  or  Three  Sections  of  Different 
Diameters  (Caleul  du  coup  de  belier  maximum  dans  les  conduites  formees 
de  deux  de  trois  troncons  de  diametres  diff£rents),  Ed.  Carey.  Revue  gene>ale 
de  l'EIectricite\  vol.  6,  no.  17,  Oct.  25,  1919,  pp.  539-551,  8  figs.  Simplification 
by  means  of  graphs  of  formulae  developed  by  M.  de  Sparre.     (To  be  continued.) 

WATER   POWER 

British  Columbia.  Report  on  Water  Powers  of  British  Columbia.  Can.  Engr., 
vol.  37,  no.  20,  Nov.  13,  1919,  pp.  461-465,  3  figs.  Concerning  water  legisla- 
tion, meteorological  and  topographical  data,  surveys  and  maps,  stream  flow 
data,  bench  marks,  power  sites,  present  and  proposed  developments,  electrical 
inspection  and  bibliography.  From  report  published  under  Commission  of 
Conservation.  Also  in  Contract  Rec,  vol.  33,  no.  46,  Nov.  12,  1919,  pp. 
1053-1059. 

Plants.  Reconstruction  of  Small  Water  Power,  Plants,  Ray  K.  Holland. 
Contrac  Rec,  vol.  33,  no.  4.5.  Nov.  5,  1919.  pp.  1029-1031.  Conditions  to  be 
considered  by  engineer  when  making  improvements  to  old  or  insufficient  develop- 
ments. 

WATER  PURIFICATION 

Motor-Truck-Mounted  Water  Purification  Units,  Wm.  J.  Orchard.  Jl. 
Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp.  532-571,  7  figs.  Arrange- 
ment and  operation. 

WATER   RATES 

The  Control  of  Water  Rates,  Edward  S.  Walsh.  Freight  Handling  & 
Terminal  Eng.,  vol  5,  no.  10.  Oct.  1919,  pp.  383-388.  Statement  of  Superin- 
tendent of  Public  Works,  State  of  New  York,  in  opposition  to  bill  empowering 
Interstate  Commerce  Commission  to  control  water  front. 

WATER   SUPPLY 

Army  Camps.  Notes  on  the  Water  Supplies  of  Army  Camps,  Cantonments  and 
Posts  in  the  United  States,  with  Particular  Reference  to  Problems  of  Quality, 
Charles  Gilman  Hyde  and  Charles  A.  Haskins.  Jl.  Am.  Water  Works  Assn., 
vol.  6,  no.  3,  Sept.  1919,  pp.  532-561.  After  reviewing  circumstances  and 
conditions  which  were  obtained  with  respect  to  control  of  quality  of  water 
supplied  to  army  camps,  it  appears  to  writers  that  variability  in  bactoriological 
quality  observed  with  respect  to  considerable  number  of  ground  water  supplies 
is  shown  that  frequent  examinations  should  be  made  of  samples  collected 
from  different  points  in  water-supply  system. 

Army  of  Occupation.  Water  Supply  Service  in  the  Army  of  Occupation  in  Germany, 
Lucius  A.  Gritze.  .11.  Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp. 
422-426.     Scheme  of  organization. 

Catskill  Aqueduct.  History  of  Water  Supply,  J.  C.  Beardsler.  Jl.  Cleveland 
Eng  Soc,  vol.  12,  no  1,  July  1919.  pp.  25-42,  11  figs.  Olden  works  contracted 
with  such  modern  undertakings  as  Catskill  aqueduct. 

Schoharie  Development,  Catskill  Water  Supply  System  for  New  York 
City,  J.  Waldo  Smith.  Jl.  New  England  Water  Works  Assn.,  vol.  33,  no.  3, 
Sept.  1919,  pp.  257-272,  4  figs  Project  involves  impounding  water  of  Schoharie 
Creek  in  reservoir  of  20  billion  gal.  capacity  to  be  formed  by  construction  of 
dam  in  Schoharie  County,  flow  line  of  reservoir  being  at  level  of  1130  ft.  above 
sea  level. 

Collecting  Galleries.  The  Gallery  Collecting  System  of  the  Des  Moines  Water 
Company,  Des  Moines,  Iowa,  A  T.  Luce.  Jl.  Am.  Water  Works  Assn.,  vol.  6, 
no.  3,  Sept.   1919,  pp.  475-485,  4  figs.     Structural  details  of  galleries. 

Old  Hickory  Works.  The  Water  Supply  of  the  Old  Hickory  Works,  Oscar  E. 
Bulkeley.  Jl.  Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp.  427-438. 
System  consists  of  two  intake  pumping  stations,  three  large  parallel  wood-stave 
pipe  lines  about  1VJ  miles  long,  booster  pump  house,  filtration  plant,  power 
hou«e  flume  and  twelve  service  pumps,  and  distribution  systems.  Approxi- 
mately 1000,000,000  gal.  of  raw  water  are  required  daily,  of  which  65,000,000 
are  filtered. 

ScopRlNO.  Index  Numberp  and  Scoring  of  Water  Supplies,  Abel  Wolman.  Jl. 
Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp  444-456,  5  figs.  Principles 
of  water  supply  scoring,  comparison  of  these  methods  with  similar  ones  in  index 
number  making  discussion  of  their  points  of  analogy  and  difference,  and  develop- 
ment of  data  as  guides  in  problems  of  water-supply  standardization. 


WATER   WASTE 

Prevention.  Philadelphia  Fights  Water  Waste.  Fire  and  Water  Eng.,  vol.  66, 
nos.  15-18,  Oct.  1919,  pp.  837-841,  8  figs.  Charts  showing  Pitot  records  obtained 
(To  be  continued.) 

Some  Details  of  Water-Waste  Prevention  Surveys,  Paul  Lanham.  Jl. 
New  England  Water  Works  Assn.,  vol.  33,  no.  3,  Sept.  1919,  pp.  287-300  and 
(discussion)  pp.  300-305,  7  figs.,  partly  on  supp.  plate.  Concerning  proper 
division  of  mains  into  permanent  districts,  making  and  studying  flow  charts 
taken  upon  various  districts,  and  organizing  properly  balanced  force  for 
handling  water-waste  problem. 

Reduction  of  Water  Consumption  by  Means  of  Pitometer  Survey  and 
Constant  Inspection,  George  C.  Andrews.  Jl.  Am.  Water  Works  Assn.,  vol.  6, 
no.  3,  Sept.  1919,  pp.  355-370,  8  figs.     Experience  of  Buffalo  Bur.  of  Water. 

WATER  WORKS 

Practical  Checks  upon  Water-Works  Depreciation  Estimates,  Leonard 
Metcalf.  Jl.  Am.  Water  Works  Assn.,  vol.  6,  no., 3,  Sept.  1919,  pp.  371-393. 
Records  of  actual  depreciation  developed  in  practical  administration  of  water 
works  in  different  parts  of  United  States.  Necesssity  for  keeping  better  records 
of  plant  abandoned  as  evidence  of  actual  in  contra-distinction  to  theoretical 
depreciation. 

WATT-HOUR   METERS 

Calibrating  Standard  Watt-Hour  Meters,  F.  A.  Kartak.  Elec.  World, 
vol.  74,  no.  14,  Oct.  4,  1919,  pp.  740-742,  6  figs.  Extreme  accuracy  in  testing 
portable  standard  watt-hour  meters  by  taking  revolutions  of  meter  during 
a  delnite  time  interval  fixed  by  an  electric  clock;  details  of  electrical  apparatus 
which  starts  and  stops  meter. 

WATERSHED   LEAKAGE 

Watershed  Leakage  in  Relation  to  Gravity  Water  Supplies,  Robert  E. 
Horton.  .11.  New  England  Water  Works  Assn.,  vol.  33,  no.  3,  Sept.  1919, 
pp.  306-332  and  (discussion)  pp.  333-336,  11  figs.  Based  on  examination  of 
conditions  in  various  plains  in  New  York  State. 

WAVE    MOTION 

Absolute  Mechanics  of  Wave  Motion  and  the  Newtonian  Relativity  of 
Energie  (MeVanique  absolue  des  ondulations  et  Relativity  newtonienne  de 
l'Energie),  G.  Sagnac.  Comptes  rendus  des  seances  de  l'Academie  des  Sciences, 
vol.  169,  no.  15.  Oct.  13.  1919,  pp.  643-646.  Their  correlation  in  view  of  accepted 
theories  of  radiation  and  movement. 

Ether  and  the  Absolute  Mechanics  of  Wave  Motion  (Ether  et  mecanique 
absolue  des  endulations),  G.  Sagnac.  Comptes  rendus  des  seances  de  l'Academie 
des  Sciences,  vol.  169,  nos.  10  and  12,  Sept.  8  and  22,  1919.  pp.  469-471  and 
529-531,  Sept.  8:  Concerning  absolute  origin  of  velocities  measured  in  universal 
system  of  reference.  Sept.  22:  Establishment  of  relation  between  internal 
absolute  waves  and  total  Newtonian  energy. 

WEIGHTS   AND   MEASURES 

Weights  and  Measures  of  the  Far  East  Trans-Pacific,  vol.  1,  no.  3,  Nov. 
1919,  pp.  67-68.  Units  used  in  the  various  countries  and  their  equivalents 
in  English  system. 

See  also  Metric  Systems. 

WEIRS  AND   DAMS 

Ferro-Conerete  Weirs  and  Dams.  Ferro-Concrete,  vol.  11,  no.  3,  Sept. 
1919,  pp.  89-91,  8  figs.     Particulars  of  various  structures. 

WELDERS 

Training  Arc  Welders — II,  O.  H.  Eschhols.  Elec.  World,  vol.  74.  no.  14, 
Oct.  4,  1919,  pp.  750-752.  Discussion  of  principles  necessary  for  production 
of  satisfactory  welds.  Definition  of  welding  terms  and  bibliography  of  articles 
on  welding  in  technical  magazines. 

WELDING 

Acetylene.  Oxy-Acetylene  Industry  in  France,  Paul  Pleiss  and  C.  V.  Price.  Welding 
Eng.,  vol.  4,  no.  11,  Nov.  1919,  pp.  21-25.  Practices  of  various  companies 
in  regard  to  charging  acetvlene  generators,  pressures  used,  etc.  Comparing 
conditions  with  industry  in  United  States  writer  says  that  outstanding  difference 
is  degree  of  co-operation  that  exists  between  manufacturers,  users,  and  the 
French  Welding  Soc,  who  are  nil  "united  in  their  efforts  to  further  the  use  of 
the  process  through  the  offices  of  the  Welding  Soc,  and  this  spirit  has  been  of 
tremendous  import  to  the  growth  of  the  Industry  in  France." 

Oxv-Acetvlene  Welding  Methods,  Automotive  Manufacturer,  vol.  61, 
no.  6,  Sept.  1919,  pn    25-26,  2  figs.     Filling  blow-holes  and  other  cavities. 

Oxv-Acetylene  Welding  of  heavy  Sheets,  F.  H.  Sweet.  Am.  Drop  Forger, 
vol.  5,  no.  11,  Nov.  1919,  pp.  553-554.     Material  to  use  and  how  to  handle  it. 

Use  of  Acetvlene  in  Navv  Yards  during  the  War,  H.  G.  Know.  Acetylene 
Jl.,  vol.  21,  no  5.  Nov.  1919,' pp.  325-334,  17  figs.  New  York  yard  used  about 
110.000  cu.  ft.  per  month:  Charleston  15,000  cu.  ft.:  Norfolk,  60,000  cu.  ft.; 
Boston  75,000  cu.  ft.  Applications  are  illustrated.  Paper  read  before  Interna- 
tional Acetvlene  Assn. 

Technical  Engineer's  Judgment  of  the  Oxv-Acetylene  Process,  Alfred 
S.  Kinscy.  Acetylene  Jl.,  vol.  21,  no.  5,  Nov.  1919.  pp.  346-350.  Fundamental 
principles  involved  in  oxyacetylene  welding,  which  were  not  used  in  shop 
practice  before  introduction  of  this  process.  Paper  read  before  International 
Acetylene  Assn. 
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Aluminum.     Tbo   "Chill"   in   Aluminum   Welding,    David   Baxter.     Acetylene   Jl., 
,__  vol.  21,  no.  5,  .Nov.  11)19,  pp.  330-341  and  350-352,  **  fies.     Describing  method 
of  welding  crunk  cases. 

Electric.  Direct  and  Alternating  Current  Welding,  A.  M.  Candy.  Am.  Drop 
L'orger,  vol.  5,  no.  11,  i\ov.  1919,  pp.  550-ouJ,  4  figs.  Comparative  study  of 
2..  c.  and  d.  c.  electric  are  welding,  Paper  read  belore  Am.  Iron  &  Steel  Elec. 
Engrs. 

Electric  Arc  Welding  and  Electric  Safe-Ending  of  Flues.  Ry.  Elec.  Engr., 
vol.  10,  no.  10,  Oct.  lyiy,  pp.  374-380,  10  rigs.  Construction  details  of  metal 
and  carbon  electrode  holders.     Committee  report  oi  Assn.  Ky.  Elec.  Engrs. 

Electric  Welding  i.La  soudure  electrotheruiique),  M.  Bousquel.  Hevue 
'''Electrocliemie  et  d'Electroinetallurgie,  vol.  13,  no.  4,  July  and  Aug.  1919, 
pp.  97-102.  Three  processes  are  explained:  Lagrange-liobo  (electrolytic.), 
Thomson  (.incandescent;,  and  barnardos  urc). 

How  to  Make  an  electric  Welding  Uutbt  from  Old  Railway  Motors,  F.  J. 
Foote.  Elec.  iraction,  vol.  15,  no.  11,  ,\ov.  15,  lyiy,  pp.  770-771,  1  tig.  Elec. 
Traction,  vol.  15.  no.  11,  Nov.  15,  lyiy,  pp.  770-771,  1  tig.  Field  of  75-hp. 
motor  was  rewound  with  no.  8,  B.  &  S.  D.  C.  C  magnet  wire  taken  from  dis- 
carded machine.  Motor  was  theu  coupled  directly  to  Lorraine  motor  used 
as  generator.  Arrangement  was  tried  al  shops  of  Ohio  Elec.  Ry.  and  is  said 
to  have  given  capacity  of  350  ampeies  at  150  volts. 

The  Constant  .Potential  Welding  System,  Alexander  Churchward.  Am. 
Drop  Forger,  vol.  5,  no.  11,  Nov.  lyiy,  pp.  540-548,  4  hgs.  Importance  of 
specially  developed  metal  emphasized.  Paper  read  before  Thirteenth  annual 
meeting  ot  Am.  Iron  di  steel  Elec.  Engrs 

The  Electric  Arc  Welding  Process — I,  Robert  E.  Kinkead.  Universal 
Engr.,  vol.  30,  no.  3,  Nov.  Iyl9,  pp  39-42,  o  tigs.  Illustrating  welding  of 
locomotive  frame  with  portable  arc  welder. 

The  Electric  Arc  Welding  Process,  H.  L.  Unland.  Automotive  Manu- 
facturer, vol.  01,  no.  7,  Oct.  1919,  pp.  lis-2 1.  6  hga.  Function  and  practical 
operation  of  various  types  of  equipment  with  illustration  on  uses  ol  special 
machinery  for  special  work. 

Foboinqs.  Fusion  Welding  Applied  to  Drop  Forgings,  S.  W.  Miller.  Welding 
Engr.,  vol.  4,  no.  11,  Nov.  1919,  pp.  30-33  and  pp.  54-56,  3  figs.  Oxy-acetyleue 
and  electric  welds  and  their  high  temperatures  on  physical  structure.  Paper 
presented  before  Am.  Drop  Foige  Assn. 

Rails.  The  Autogenous  Welding  of  Rails,  C.  F.  K>el.  Welding  Engr.,  vol.  4,  no.  11, 
Nov.  1919,  p.  29.  Recommends  welding  base  of  rail  and  cutting  out  head  by 
means  of  torch.  Paper  read  oefore  Swiss  Acetylene  Soc.  Translated  from 
Revue  de  la  Soudure  Autogene. 

WELFARE   WORK 

How  Welfare  Work  Entered  the  French  Automotive  Industry — II,  W.  F. 
Bradley.  Automotive  Industries,  vol.  41,  no.  15,  Oct.  9,  1919,  pp.  712-714, 
5  hgs.     Including  also  a  discussion  of  Italian  situation. 

WIND   MOTORS 

Generating  Electricity  by  means  of  Wind  Turbines  (Erzeugung  von 
Elektrizitat  durch  Windtrubinen),  George  Torner.  Elektrotechnischer 
Anzeiger,  vol.  30,  uos.  55&50,  June  5  and  8,  1919,  pp.  253-254  and  p.  257, 
4  figs.     Various  diagrams  of  connections. 

WIND   PRESSURE 

On  the  Relation  between  Wind  and  the  Distribution  of  Pressure,  Harold 
Jeffreys.  Proc.  Roy.  Soc,  vol.  96,  no.  A-676,  Oct.  9,  1919,  pp.  233-249,  8  figs. 
From  study  of  about  600  wind  observations  over  North  Sea. 


WINDING   ROPES 

Failures  Caused  bv  Defects  in  Winding  Ropes — II. 
vol.  118,  no.  3070.  Oct.  31,  1919,  pp.  1175-1176,  8  figs. 
carried  out  by  various  manufacturers. 


Colliery  Guardian, 
Syatem8  of  teating 


WIRE 

The  Manufacture  of  Rubber  Insulated  Wire,  W.  S.  Hart.  Ry.  Signal 
Engr.,  vol.  12,  no.  11,  Nov.  1919,  pp.  395-398,  7  figs.  Why  thorough  mixing 
and  proper  ageing  of  insulation  is  essential.  Detrimental  chemical  cycle  set 
up  by  iron  rust. 


WIRE    ROPE 

Safe  Practice  in  Using  Wire  Ropes  in  Mines,  P.  H.  Kudlich  and  O.  P.  Hood. 
Dept.  Interior,  Bur.  of  Mines,  technical  paper  237,  1919,  11  pp.  Outlines 
what  is  termed  approved  practice  and  precautions  to  insure  safety. 

See  also  Cables,  Hoisting;  Winding  Ropes. 

WIRELESS  TELEGRAPHY 

See  Radiotelegraph]/, 

WIRING 

Connection  of  Small  Electric  Appliances  to  Power  Lines  (Der  Anchluas 
von  Kleinapparaten  an  Starkstromnetze  mit  besondcrer  Beriicksichtigung  des 
Problems  der  kleinsten  Gefahrdung),  F.  Paul  Habicht.  Bulletin  Association 
Suisse  des  Electriciens,  vol.  10,  no.  10,  Oct.  1919,  pp.  311-312.  Discussing 
dangers  arising  from  movable  apparatus  with  ungrounded  current,  with 
grounded  neutral  or  with  third  conductor  grounded. 

WOOD 

Compression  Tests  with  Wood  (Druckversuche  mit  Holz)  Trauer. 
Eisenbau,  vol.  10,  no.  7,  July  1919,  pp.  139-151,  29  figs.  Showing  results  of 
tests  made  with  oak  and  pine  wood. 

Inspection  and  Construction  of  Modern  Carriage  and  Wagon  Stork — II. 
Ry.  Engr.,  vol.  40,  no.  478,  Nov.  1919,  pp.  146-251,  4  figs.     Method  of  testing. 


See  also  Kiln  Drying. 


wor:; 


Principle  of  Virtual  Work  (Principio  de  los  trabajos  virtuales),  Jos£  L. 
Bimbi.  Contribucion  al  estudio  de  las  ciencias  fisicas  y  matematicas,  univer- 
sidad  Nacional  de  la  Plata,  no.  41,  Apr.  1919,  pp  9-71,  72  figs.  Its  application 
to  various  systems  statically  determined,  all  elements  of  which  are  assumed  to 
be  in  a  plane. 

WORLD'S   INDUSTRIES 

Disarrangement  of  the  World's  Industries  through  the  War(  Vereehuivingen 
in  de  wereld-industrie  door  den  oorlog),  A.  Heldring.  Ingenieur,  vol.  34,  no.  28, 
July  12.  1919,  pp.  515-518,  6  figs.  With  regard  to  coal,  iron  and  textile  industries 
and  shipbuilding. 

YEAST 

Yeast  Growth  and  Alcoholic  Fermentation  by  Living  Yeast,  Arthur  Slator. 
Jl.  Soc.  Chem.  Indus.,  vol.  38,  no.  20,  Oct.  31,  1919,  pp.  391R-392R.  Results 
obtained  in  experimenting  with  malt  wort  used  to  explain  action  of  yeast  in 
other  cases. 

ZIRCONIUM 

The  Determination  of  Zirconium  by  the  Phosphate  Method,  G.  E.  F. 
Lundell  and  H.  B.  Knowles.  Jl.  Am.  Chem.  Soc,  vol.  41,  no.  11,  Nov.  1919, 
pp.  1801-1808.  It  is  concluded  that  zirconium  can  be  quantitatively  precipitated 
as  secondary  zirconium  phosphate  in  cold  or  tepid  solution  containing  from 
two  to  twenty  per  cent  by  weight  of  sulfuric  acid,  provided  a  10,100-fold  excess 
of  precipitant,  diamonium  phosphate,  is  used. 

ZIRCONYL  COMPOUNDS 

Zirconyl  Compounds  with  the  Oxy-Halogen  Acids,  F.  P.  Venable  and 
1.  W.  Smithey.  Jl.  Am.  Chem.  Soc,  vol.  41,  no.  11,  New.  1919,  pp.  1722-1727. 
Preparation  of  basic  zirconyl  of  dates  and  stages  of  progressive  bydrolisis. 

ZONE  FARES 

Basic  Principles  of  an  Equitable  Fare  System.  Elec.  Traction,  vol.  15, 
no.  11,  Nov.  15,  1919,  pp.  783-784.  Advocates  system  of  fares  based  on  analysis 
of  expenses  with  object  of  distributing  fixed  charges  equally  among  all  classes 
of  riders  and  preventing  congestion  of  population  by  making  long  journeys 
relatively  cheaper  than  short  ones. 

The  Zone  Plan  on  the  Shore  Line.  Elec.  Ry.  Jl.,  vol.  54,  no.  14,  Oct.  4, 
1919,  pp  685-687,  12  figs.  System  in  use  on  Shore  Line  Elec  Ry.,  which 
operates  a  number  of  city  and  inter-urban  lines  in  eastern  Connecticut,  is  said 
to  have  given  satisfactory  results. 

Zoning  System  lor  Chicago.  Eng.  World,  vol.  15.  no.  9,  Nov.  1,  1919, 
pp.  49-5 1 .  Report  of  A  saistant  Corporation  Counsel  on  experiences  and  mistakes 
of  other  municipalities. 
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Cover  Your  Plant  with  a 
20-Year  Guaranty  Roof— 


20-Year  Barrett  Specification  Roof  on  plant  of  The  Paquet 
Company,  Ltd.,  Quebec,  City,  Que.  Roofiing  Contractor: 
Eugene  Falardeau,  Quebec  City,  Que. 


Of  course  your  plant  and  its  contents  are 
insured. 

But  did  you  know  that  you  could  have 
your  roof  insured  against  maintenance  ex- 
pense for  twenty  years  without  paying  a 
single  premium  ? 

This  is  how  it  is  done: 

On  all  Barrett  Specification  Roofs  of  fifty 
squares  or  more,  in  cities  of  25,000  or 
more,  and  in  smaller  places  where  our 
Inspection  Service  is  available,  we  offer  a 
20-Year  Surety  Bond  issued  by  one  of  the 
largest  Fidelity  and  Guaranty  Companies, 
provided  the  job  is  done  by  a  roofing 
contractor  satisfactory  to  us  and  con- 
structed under  our  supervision. 

This  bond  exempts  building  owners  from 
all  repair  and  maintenance  expense  to  the 
roof  for  a  period  of  twenty  years. 

We  know,  through  a  long  experience,  that 
a  roof  constructed  strictly  according  to 


The  Barrett  Specification  will,  in  most 
cases,  last  nearer  thirty  years. 

The  principal  architects,  engineers,  and 
roofing  contractors  throughout  the  coun- 
try are  familiar  with  the  plan  and  are 
co-operating  with  us. 

If  you  will  consult  your  architect,  engin- 
eer or  roofing  contractor  about  your  roof- 
ing needs  we  are  sure  they  will  recom- 
mend a  Barrett  Specification  Roof,  be- 
cause to-day  it  is  the  standard  covering  for 
permanent  structures  of  all  kinds. 

If  you  wish  any  further  information 
regarding  this  Guaranty,  a  line  to  our 
nearest  office  will  bring  it. 

A  copy  of  The  Barrett  20-Year  Specification, 
with  roofing  diagrams,  sent  free  on  request. 

The  $^0lt  Company 

LIMITED 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

SI.  JOHN,  N.B.        HALIFAX,  N.S.        SYDNEY,  N.S. 
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ON  ROAD  NO.  10,  LINCOLN  COUNTY 


(1)  The  14-lon  roller  going  over  Ike  course 
before  penetration.  (2)  The  distributor 
applying  Imperial  As'phalt  Binder.  (3)  The 
finished  road. 


LINCOLN  COUNTY  is  consolidat- 
ing its  road  system  and  will  soon 
have  a  net  work  of  excellent 
suburban  highways.  Here  are  pictures 
of  good  road  construction  now  proceed- 
ing on  Road  No.  10,  which  connects  at 
Beamsville  with  the  provincial  high- 
way from  Hamilton  to  Niagara." 

"Mr.  Peter  Robertson  is  supervising 
the  work  in  his  capacity  of  County 
Superintendent.  The  type  of  road  is 
Penetration  Asphalt  Macadam  made 
with  Imperial  Asphalt  Binders." 

"Penetration  Asphalt  Macadam  may 
be  constructed  over  any  substantial 
foundation  —  either  an  old  road  or  a 
new  base.  The  equipment  required  is 
simple  and  efficient  and  the  cost  of 
application  low." 

"When  completed  the  road  can  be 
immediatly  opened  to  traffic.  Its  uni- 
form appearance  and  lasting  qualities 
stamp  it  the  best  and  most  economical 
type  of  bituminous  penetration  road 
for  towns,  suburban  highways  and 
country  roads." 


"Imperial  Asphalt  Binders,  like  other  Imperial  Asphalts, 
are  refined  in  Canada  from  the  best  Mexican  asphaltum 
crudes.  Their  uniform  high  quality  is  unquestioned.  They 
will  be  delivered  to  any  part  of  the  Dominion  either  in 
metal  packages  or  in  tank  cars  specially  equipped  with 
heater  pipe  coils." 


IMPERIAli  ASPHAliT 

Proved  through  the  Ages 


IMPERIAL  PAVING  ASPHALTS       IMPERIAL  LIQUID  ASPHALTS       IMPERIAL  ASPHALT  BINDERS 


HOT   MIX   ASPHALT   PAVEMENTS 


FOR  DUST  PREVENTION  AND  FOR  MAINTENANCE 
OF  MACADAM.  TRAVEL  AND  EARTH  ROADS 


PENETRATION    ASPHALT    PAVEMENTS 


ROAD        EJVGIJVEERIJVG      DEPARTMENT 


Imperial  Oil  Limited 


Toronto     Ontario 
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Lubricants 

For     Manufacturing, 
Mining    and   Milling 

Cylinder  oils 

Imperial  Valve  OH 
Imperial  Cylinder  Oil 
Imperial  Capitol  Cylinder  OH 
Imperial  Beaver  Cylinder  OH 
Imperial   20th    Century  Cylin- 
der Oil 

ENGINE  OILS 

Imperial  KoarsarC.e  Engine  Oil 
Imperial  Solar  Red  Engine  Oil 
Imperial  Atlantic  Red   Engine 

Oil 
Imperial    Junior    Red    Engine 

OH 
Imperial   Bayonne   Engine  Oil 
Imperial   Renown   Engine  and 

Dynamo  OH 
Imperial  Standard  Gas  Engine 

Ol 
Imperial  Ario   Compressor   OH 


Greater  Power  at  Smaller  Cost 

REDUCE  the  friction  load  in  your  plant  and  get  maximum  power 
from  every  ton  of  fuel.     Reduced  friction  also  lengthens  the  life 
of  machinery  and  adds  to  profit  by  reducing  repairs  and  replace- 
ments and  by  a  greater  continuity  of  production. 

Bigger  and  more  dependable  output  from  power-generating  and 
power-using  machinery  is  largely  a  matter  of  lubrication — correct  lubri- 
cation, and  correct  lubrication  means  good  lubricants  and  (he  right  one 
for  each  lubrication  need.  Even  lubricants  of  highest  quality,  like 
Imperial  Lubricants,  will  not  give  the  desired  results  unless  they  are 
properly  applied. 

Imperial  Lubricants  are  right.  They  are  carefully  formulated  from 
the  best  crudes.  There  is  the  right  lubricant  for  the  correct  lubrication 
of  every  part  and  every  machine  under  every  service  condition. 

There  are  none  better  at  any  price.  The  use  of  Imperial  Lubri- 
cants will  make  and  keep  your  machinery  efficient  and  capable  of 
delivering  maximum  power  at  least  cost  per  h.  p.  hour. 

Consultation  with  Imperial  Lubrication  Engineers  is  yours  for  the 
asking.  They  will  gladly  study  your  lubrication  problems  and  submit 
recommendations.  Write  to  56  Church  Street,  Toronto,  or  any  of 
our  branches. 


IMPERIAL  OIL  LIMITED 

Power  '♦  Heat  ♦  Light  •  Lubrication 

BRANCHESiN  ALL   CITIES 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND  HIGHWAY   BRIDGES,   BUILDINGS.   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE   HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND    POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS  : 

LACHINE,    P.  Q. 


Montreal. 


Toronto, 


P.O.  ADDRESS:  MONTREAL,   P.Q. 
CABLE    ADDRESS     "  DOMINION  " 

Sales    Offices  : 
Ottawa.  Winnipeg,  Edmonton. 


branch  offices  and  works: 
Toronto.  Ottawa.  Winnipeg 


Regina, 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 
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Insulating  Granular  Cork 
Invaluable  for  Refrigeration 


The  lightest  material   known   for   efficient  insulation 
and  consequent  saving  of  deadweight  tonnage. 


All    grades    guaranteed   not  to  exceed    6    lbs.    weight 

per  cubic  foot. 


CONTE    HERMANOS 


GIBRALTAR 


FACTORIES     IN     SPAIN 


LONDON  AGENTS 


CONTE     BROTHERS 


41,  Crutched  Friars,  E.C.  3. 
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NOVA  SCOTIA  STEEL  ...  GOAL  GO. 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     and     SPLICE     BARS 

TRACK  BOLTS  AND  SPIKES 

MACHINE     AND     CARRIAGE    BOLTS 

SQUARE  TWISTED  REINFORCING  BARS 

BOILER    SHIP    and    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS,    TIRES    AND    SLEIGH    SHOE 

MARINE    FORCINGS 

OF 

A  LL 

DESCRIPTIONS 

INQUIRIES  GIVEN  PROMPT  ATTENTION 

GENERAL   SALES  OFFICE;  HEAD  OFFICE; 

Windsor  Hotel,  new    GLASGOW, 

MONTREAL.  Nova  Scotia. 
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Baltimore-Washington  Boulevard  Re-surfaced  with  Asphalt 

We  are  now  covering  with  a 
Topping"  course  of  Asphalt1' 

~Saus  Chief  Enqineer  Mackall  of  Maryland, 


Maryland  is  re-surfacing  with  asphalt  por- 
tions of  the  heavily  travelled  Baltimort — 
Washington  Boulevard,  as  demonstration  lias 
shown  that  asphalt  is  the  only  suitable  top 
course  to  meet  the  needs  of  traffic  on  this 
highway. 

Traffic-proof  and  weather-proof  asphalt  roads 
can  be  laid  at  a  cost  that  is  not  prohibitive — 


roads  that  resist  disintegration  from  water. 
frost  and  heat,  that  Withstand  fche  shock  and 
wear  of  heavy  traffic  for  years  without  de- 
terioration. 

We  shall  be  glad  to  forward  to  engineers, 
contractors  and  public  officials  some  mono- 
graphs on  various  phases  of  highway  econ- 
omics and  engineering  recently  compiled  by 
our  engineering  department. 


Write  for  Brochures  Nos.  One  to  Eight. 

THE    ASPHALT    ASSOCIATION 


Home  Office 

15  Maiden  Lane 

NEW  YORK 


Room  205,   56  Church  Street 
TORONTO 


CHICAGO 

ATLANTA 

WORCESTER 


PHALT 

Proved  through  the  Ages 
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Get  Goods  Guaranteed  Good 

BY  85  YEARS  EXPERIENCE 
AND    MADE   WITHIN   THE    BRITISH    EMPIRE 


Manufacturers  of 


SSU.ARANTK 


:  W< 


:iici 


Marks 


Valves 
Cocks*  Fittings 

and  Supplies 


Brass,  Iron,  Semi-Steel 
and  Steel 

jr  Steam,  G^s.  Water,  Air,  Oil  or  Ac»ds,  used 

by  Railroads;  Mercintile,  arid  Admiralty 

Service,  Shipbu?fders,  Mines,  Mills 

Factories,  Power  PlanCa, Water Works 

Engineers,  Architects,  Conrraotnrs 

Builders,  Superintendents 

Machinisrs ,  Metal  Workers 

Plumbers,  Gas  aiui 

Steamfitters' 

w 
1919  Catalogue 

No.  40 


Esiabliubed  18M  •   Incorporated  1W7 

T.  McAvity  &  Sons,  Ltd. 

St.  John,  N.  B.,  and  Winnipeg  Canada 


Cut  shows  reduced  facsimile  of  our  new  No.  40  CATALOGUE  (7H  x  534  1200  pages)  shortly 

ready  for  distribution.    If  interested  in  Valves  and  Fittings,  please  advise  us,  that 

we  may  put  you  on  our  mailing  list  for  a  free  copy. 


Send  us  Specification  for  Prices  on 

3  inch  Diaphragm  Suction  Hand  Pumps 
Iron  Bodied  Gate  Valves,  2%"  to  12" 
Brass  Globe,  Angle  and  Check  Valves 

Standard,  Jenkins  Disc,  Victor  Copper  Asbestos  Inlay 
Disc,  also  Bronze  Seats.  STEAM  COCKS,  Etc. 


Established  1834 


Incorporated  1907 


T.  McAvity  Sz  Sons,  Limited 

ST.    JOHN,    CANADA. 

Brass,  Iron  and  Steel  Founders,  Machine  Shops,  Etc. 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,   New  York.  Codes:  Consolidated  Steel  Corporation,  ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union,  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


C0N5TECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

San  Francisco,   Seattle,  and   New  Orleans;   Montreal  and  Toronto;  St.  John's,  New- 
foundland;  Mexico  City;   Havana;   Managua;   Bogota;    Georgetown;    Rio  de  Janeiro; 
Buenos  Aires;  Santiago  and  Valparaiso;  London;  Copenhagen;  Christiana;  Barcelona; 
Milan;  Johannesburg;  Calcutta;  Sydney;  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete,  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 

Bridges. 

Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings,  Steam  Road  and  Elec- 
tric. 

Fabricated  Structural  Material. 

Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 

Frogs,  Steam  Road  and  Electric. 


Gas  Engines 
Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 
Ingot  Molds. 

Machinery — Detrick  and  Harvey 
Planers,  Horizontal  Boring,  Dril- 
ling, and  Milling  Machines, 
Hydraulic  Presses,  Rolling  Mili 
Machinery,  Shipyard  Machinery. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  Lackawanna  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Pumps   and   Pumping   Engines, 


Rails — Light,     Heavy,     Tram      or 

Girder,  etc.,  and  Accessories. 
Rivets. 
Roofing. 

Screws,  Wood. 

Shafting,  Cold  Rolled  and  Cold 
Drawn. 

Shapes,  Standard  Structural  and 
Bethlehem. 

Sheet  Bars. 

Sheets,  Plain,  Galvanized,  Flat  and 
Corrugated,  Blue  Annealed. 

Sidings. 

Skelp. 

Slabs. 

Spikes. 

Staybolt  Iron. 

Switches,  Steam  Roads  and  Elec- 
tric. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products — Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,    quick    service,    and    dependable    attention    to   every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight,packing,country  of  destination, etc., and  purposes  for  which  the  materials  are  required 
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GOOD 


MADE 


IN     CANADA 


You  can  find  no  safer  guide  in  sel- 
ecting your  belting  equipment  than 
the  experience  of  others. 

In  over  one  thousand  of  Canada's  plants  Good- 
year Extra  Power  Belting  is  being  used  with 
marked  success.  Scores  of  these  have  written  us  tell- 
ing of  their  experience  with  Extra  Power  Belting. 

Read  this  letter  from  The  DominionSteel  Products  Co.,  Lim- 
ited, of  Brantford,  a  concern  noted  for  its  progressive  methods. 
It  tells  of  a  belting  experience  which  must  impress  you. 

Price  was  a  minor  factor  with  Dominion  Steel  Product  , 
but  on  this  alone  they  made  a  saving  of  $4,000. 

Length  of  service,  general  efficiency,  continuous  operation 
and  power  saving  were  the  determining  factors  in  their  decision 
to  use  only  Extra  Power  Belting  in  their  plant. 

It  may  be  that  your  plant  is  much  smaller;  that  your  sav- 
ing would  only  be  $400,  but  even  this  plus  the  greater  effi- 
ciency of  Extra  Power  Belting  is  too  important  for  you  to 
disregard. 

You  can  easily  prove  to  your  own  satisfaction  that  Extra 
Power  would  serve  you  as  faithfully  as  it  has  the  Dominion 
Steel  Products  Co. 

Phone,  wire  or  write  our  nearest  branch,  so  that  a  man 
carefully  trained  in  belting  problems  by  Goodyear  may  call  on 
you  and  present  further  evidence  of  the  superiority  of  Extra 
Power  Belting.  No  obligation  other  than  fair  investigation. 

THE  GOODYEAR  TIRE  &  RUBBER  CO.  OF  CANADA,  LIMITED 

Branches — Halifax,  St.  John,  Quebec,  Montreal,  Ottawa,  Toronto, 

Hamilton,    London,    Winnipeg,    Regina,    Saskatoon,    hdmon  on, 

Calgary,  Vancouver.     Service  Stocks  in  smaller  cities. 


fc°m      \  tot   °*       \n   "*    .D  *••       auT  1 
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Pronm  /rom  a  photograph  of  the 
interior  of  the  Dominion  Steel  Pro- 
ducts Company  Plant  at  Brantford. 


nam 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY, 


LIMITED. 


Hamilton,  Canada. 


K 


Manufacturers  of  Steel  Structures 
of  all  classes,  particularly 

Bridges  and  Buildings 


DON  SECTION— BLOOR  STREET  VIADUCT— CITY  OF  TORONTO. 


Total  Length  1,563  feet.  Total  Width  86  feet.  Height  of  Roadway  above  River  130  feet. 

Total  Steel  5,600  Tons.  Date  of  Completion  August  1917. 

A  large  Stock  of  Beams,  Channels, 
Angles,  Plates,  Etc,  on  hand  for 
Immediate  Fabrication  or  Shipment 
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Bedford  Construction  Company 

Limited 


(P.  PAGANO,  Pres. 


(FORMERLY  CAVICCHI  &  PAGANO) 
V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'I.  Mgr.  J.  J.  HERBERT,  Sect.-Treas.) 


RAILROAD   CONTRACTORS 


NOW  OPERATING: 

Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 

OFFICES    AT 

HALIFAX,     N.S.    &     EAST     ST.    JOHN,    N.B. 


The  New 

Eaton  Building 

at  Moncton,  N.B. 


Win.  Steele  &  Sons  Co., 
Architects 


Turnbull  Elevator 

MANUFACTURING  CO  TORONTO 


Head  Office  &  Works:  ST.  JOHN,  TORONTO 
Montreal    Office:    202    MAI'I'IN    BUILDING 


r  I  ""HIS  new  and  modern  6-story  building  is  equipped  with  Turnbull  Elevators. 

Everywhere  in  Canada,  in  buildings  of  every  type,  Turnbull  Elevators  are 
now  being  chosen,  simply  because  they  give  efficient,  economical  service. 

You  are  invited  to  go  into  the  facts  about  them. 

For  we  know  you  will  find,  as  have  many  architects,  and  engineers, 
builders  and  owners  —  just  how  great  are  the  advantages  in  favour  of 
Turnbull  Elevator  Equipment. 

Plans,  specifications  and  estimates  will  be  supplied  you,  on  request. 
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GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN 

CANADA 

Montreal  Water  &  Power 

Co. 

Montreal, 

25.000.00J 

Medicine  Hat,  Alta., 

6,000,000 

St.  Johns,  Que., 

3,000,000 

Fredericton,  N.B., 

2,000,000 

Woodstock,  N.B., 

1,000,000 

Cartierville,  Que., 

1,000,000 

Aylmer,  Que., 

1,000,000 

St.  Rose,  Que., 

500,000 

Laval  des  Rapides,  Que. 

300,000 

Berthier,  Que., 

300,000 

THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


RAYMOND 

Concrete 

PILES 


AMBURSEN 

and  all  types  of 

DAMS 

and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  ua  to  show  you  pho- 
tographs of  work  accom- 
plished. 

We  are  prepared  to  do 
all  kinds  of  hndraulic 
work  and  concrete  struc- 
tures. 
Ambursen  Hydraulic 
Construction  Co.  of  Canada 


Gurney  Ball  Bearing 
Accuracy 

Manufacturing  accuracy  is  given  a  distinctively 
new  meaning  in  the  Gurney  Plant.  The  minutest 
accuracy  of  the  large  daily  output  is  safeguarded 
in  two  ways:  First  by  unique  apparatus  and 
processes  by  which  the  parts  are  produced  with 
extreme  accuracy,  and  in  the  second  place,  this 
initial  accuracy  is  not  taken  for  granted,  but  at 
every  step,  on  special  measuring  machines  of  the 
utmost  delicacy,  every  part  has  to  prove  its  fitness 
to  pass. 

Special  machines,  built  to  produce  accuracy  to 
the  ten-thousandth  of  an  inch,  grind  races  of  such 
accuracy  in  diameter,  contour  and  concentricity; 
and  then  every  part  is  presumed  to  be  wrong  until 
on  special  measuring  machines  it  is  proved  to  be 
right. 

Gurney  accuracy  is  based  on  instrumental 
reliability  supplemented  by  the  keenest  personal 
watchfulness.  The  Gurney  measuring  machines 
make  plain  inaccuracies  of  the  one-hundred- 
thousandth  of  an  inch.  And  the  machines  are 
not  subject  to  whims,  nervousness,  dyspepsia,  the 
cigarette  habit  or  that  queer  feeling  of  the  morning 
after. 

Hence  the  Distinctive  Accuracy  of  Gurney  Bearings 

Reliable  Engineering  Service  on  request. 

Gurney  Ball  Bearing  Co. 

CONRAD    PATENT   LICENSEE 
JAMESTOWN  -  N.  Y. 


•iiii 


90      JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


EFFICIENCY 


WORKMANSHIP 


QUALITY 

THERE  IS  A  DIFFERENCE   BETWEEN 
AIRWASHERS  AND  SPRACO  AIRWASHERS 

This  difference  is  apparent  in  their  high  class  workmanship,  superior  material, 
and  particularly  in  the  nozzles  used. 

SPRACO  CENTER  JET  NOZZLES 

The  ONLY  nozzle  with  the  CENTER  JET  has  highest .washing  aiH '  *«"bbing ;  effieieney, 

because  it  has  a  SOLID  cone  of  spray  as  against  a  hollow  cone  of  ordinary  nozzles. 

Spraco  Air  Washers  therefore  approach  100%  efficiency. 

Send  for  Bulletin  M  16. 

SPRAY   ENGINEERING  CO.,      BOSTON,  MASS. 

CANADIAN      REPRESENTATIVES 

Rudel-Belnap  Machinery  Co.,  Ltd.     MacAndrew-Jamieson  Engineering  Co. 
Montreal,  Toronto.  Vancouver  B.C. 


^Center  Jet  Nozzle 


NO    OTHERS 
HAVE  It 


RAILWAY     TRACKWORK 

For  Steam  and  Electric  Lines 


Built-up,  Hard-Centre  or  solid  Manganese-Steel  Construction 
Complete  Layouts  of  any  size. 


CANADIAN   STEEL  FOUNDRIES 

LIMITED 
Transportation  Building,  MONTREAL 
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SPECIAL     MACHINERY 

BUILT  TO  ENGINEERS  DRAWINGS  and  SPECIFICATIONS 


% 


i 


v 


PROPELLER  WHEELS 


GEARS 


WATER-WHEELS 


STOPLOG  WINCHES 

STEEL 
CASTINGS 


THE    WM.    KENNEDY    &    SONS,    Limited 

OWEN  SOUND,  -  CANADA 


ST.cABRiei»  N,G4tt%  Snmtt 


iN.D.DESAHOtS 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawfnigan  Power 

supplants  steam 
power.      •  .  •     •  .  • 


BROUCNTON 


SHERBROOKT 


EAST  UNCUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 
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ENGINES-BOILERS-MACHINERY 

MARINE,  STATIONARY,  PORTABLE 


- 


ROBB     ENGINEERING     WORKS,     Limited 


WORKS:  AMHERST,  N.S. 


HEAD  OFFICE:  MONTREAL,  P.O.  Box  780,  Phone  Westmount  6800 


RE-BUILT  MACHINE  TOOLS 

We  offer,  subject  to  prior  sale,  the  following  Machine  Tools, 
which  have  been  thoroughly  overhauled  and  rebuilt  in  our 
own  shop  and  are  all  in  good  working  condition : 


LATHES 

1 — 3  X  36  Jones  &  I. unison  Turret  Lathe. 

1 — 20  x  8  Boye  &  Emmes  Lathe,  Quick  Change 
Gear,  Double  Back  Gear,  complete  with 
Chuck,  Taper  Attachment,  and  regular 
equipment. 

2 — 20  x  8  Boye  &  Emmes  Lathes,  Quick  Change 
Gear,  Double  Back  Gear,  complete  with 
Chuck  and  regular  equipment. 

1 — Carroll  Jamieson  Lathe,  16  x  10,  Quick 
Change  Gear,  Double  Back  Gear,  complete 
with  regular  equipment  and  taper  attach- 
ment. 


1  Carroll  Jamieson  Lathe,  16  x  8,  Quick 
Change  Gear,  Double  Back  Gear,  complete 
with  regular  equipment. 

2—18  x  8  Mueller  Lathes,  Quick  Change  Gear, 
Double  Back  Gear,  with  regular  equip- 
ment. 

2  16x8  Pratt  &  Whitney  Turret  Lathes. 

1 — 16  x  6  Lathe,  complete  with  Chuck  and  re- 
gular equipment. 

I  14  x  6  Monarch  Lathe,  with  regular  equip- 
men  i 

1 — 16  x  6  Flather  Lathe. 

2—16  x  6  McDougall  Semi-Quick  Change 
Gear  Lathes,  with  Chuck  and  regular 
equipment. 


1—24  x  16  Lodge  &  Shipley  Lathe,  Quick 
Change  Gear,  Double  Back  Gear,  with 
regular  equipment.  2- 

1— Lodge,  Davis  &  Co.  Lathe,  16  x  10,  plain    1 
type. 

1 — 20  x  36  x  12-foot  Gap  Lathe,  with  Chuck.       1- 

1 — 14  x  6  Gardner  Lathe,   with   Chuck  and   2- 
regular  equipment. 

2 — 14  x  6  Sebastian  Lathes,  with  Chucks  and 
regular   equipment. 

1 — 16  x  8  Gardner  Lathe,  with  Chuck  and  re- 
gular equipment.  2 

1 — 26  x  40  x  12-foot  Bertram  Gap  Lathe,  with   1 
Chuck  and  regular  equipment. 

2 — 20  x  8  All  Geared  Head  American  Lathes,   1- 
with  Chuck  and  regular  equipment. 

1 
HACK  SAW  MACHINES 


17— No.  1  Racine  Hack  Saw  Machines. 
1 — Rapid  Cut  Hack  Saw  Machine.  8" 
city. 

DRILL  PRESSES 


capa- 


1  -20"  Buffalo  Back  Geared  Drill  Press. 
1—24"  Snyder  Sliding  Head  Drill  Press. 
1 — Mechanics  Machine  Co.  24"  Sliding  Head 

Drill    Press. 
1—36"  Sibley  Sliding  Head  Drill  Press. 
1—22"  Sibley  Sliding  Head  Drill  Press. 
1 — 16"  Sipp   Tool  Room  Drill   Js  capacity. 
1 — W.  B.  Knight  Universal  Tool  Room  Drill. 
1 — 20"  Back  Geared  Excelsior  Drill  Press. 


GRINDERS 

-Wilmarth    &   Morman    Surface   Grinders. 
-No.   2   Brown    &  Sharpe   Surface  Grinder 
with  magnetic  chuck. 
-Stevens  Cutter  Grinder. 
-Gardner  Surface  Grinders. 


MILLING  MACHINES 

-No.  21  Garvin  Milling  Machines. 

-No.  3  Cincinnati  Universal  Milling  Machine 
with  regular  equipment. 

-No.  2  Ford  Smith  Plain  Miller,  complete 
with  dividing  head  and  vise. 

-No.  iyi  Cincinnati  Universal  Miller,  com- 
plete with  regular  equipment. 

PLANERS 

-30  x  30  x  8'  Bertram  Planer. 

-20  x  24  x  6'  Whitcomb-Blaisdel  Planer. 

-12"  Xant  Brothers  Buzz  Planer. 


SHAPERS 
-16"  Back  Geared  Walcott  Shaper. 

RADIAL  DRILLS 
Mueller  3-Foot  Radial  Drill. 


Send  for  prices  and  full  particulars  to 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 


305  ST.  JAMES  STREET,  MONTREAL 
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Accurate  Handling  of  Technical  Dictation 


THE 


When  all  of  the  highly  technical  correspondence  of  an  engi- 
neering department  or  firm  is  dictated  to  The  Dictaphone, 
the  problem  of  obtaining  accurate  transcriptions  is  largely 
solved.  For  The  Dictaphone  makes  a  clear  record  of 
every  word. 

The  "listening"  device  of  The  Dictaphone  enables  the 
transcriber  to  repeat  a  puzzling  word  or  phrase  until  she 
understands  it.  She  does  not  have  to  probe  the  memory 
of  the  dictator,  or  to  make  wild  guesses  at  words. 
Phone  or  write  the  nearest  Caradian  branch  for  a  15-minute 
demonstration  in  your  office,  on  your  work. 

54  W.  Wellington  St.,  Toronto,  Canadian  Headquarters 

Montreal  Winnipeg 

703  Shaughnessy  Bldg.  52  Albert  St. 

137  McGill  St. 

Hamilton        Halifax         St.  John       Calgary       London       Ottawa 

Write  for  Booklet,  "The  Man  at  the  Desk."     There  is  but  one  Dictaphone,  trade-marked 
"The  Dictaphone,"  made  and  merchandised  by  the  Columbia  Graphophone  Company' 


DOTfl  P/Wfl  E 


Registered  in  the  V.  S.  and  Foreign  Countries 


WATEROUS    steel  plate    TANKS 


THEY  LAST 

LONGER! 


THE  WATEROUS  ENGINE  WORKS  CO.  LTD.,  brantford.  Canada 
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Booker  &  McKechnie 

F.  H.  McKECHNIE,  B.A.Sc,  A.M.E.I.C.,  MANAGER 

SALES  ENGINEERS 

Perforated  Radial  Brick  Chimneys. 

Reinforced  Concrete  Chimneys. 

Ash  Conveyors. 

Feed  Water  Heaters. 

Boiler  Feed  Pumps. 

Steam  Turbines. 

Centrifugal   Pumps. 

Condensers  -  Jet  -  Barometric  -  Surface. 


285  BEAVER  HALL  HILL, 


Montreal. 


x^AL 


Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &   Engineering 

Company  Limited 
LINDSAY,   ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
||  Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 
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GEO.  W.  SADLER 

GEO.  F.  HAWORTH 

WALTER  J.  SADLER 


ESTABLISHED    1876 


Cable  Address   "  SADLER  " 
Western  Union  and   Private  Codes 


SADLER  &  HAWORTH 

TANNERS  &  MANUFACTURERS  OF 

OAK    LEATHER    BELTING 

Lace  Leather,  Belt  Dressing,  Belt  Cement,  Belt  Fasteners 


(  c 


LEATHER,  LIKE  GOLD,  HAS  NO  SUBSTITUTE." 


Factories  at  MONTREAL,  TORONTO. 


Branches : 


ST.  JOHN,  N.B.. 


CALGARY, 


WINNIPEG, 


VANCOUVER. 


Yarrows  lip 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 
ESOUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

ADDRESS :  P.O.  Box  1595,  VICTORIA,  B.C.,  CANADA. 


Members  having  copies  of 
the  October  1919  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


>SV\\TC0% 

vOOOMOTTYgs 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Co. 

MAIN  OFFICE  AND  WORKS 


6  TON  J  SPEED  GASOilNE  LOCOMOTIVE 


GEAR„AND  FRICTION  DRIVEN 
GASOLINE  LOCOMOTIVES-21/2 
TO  25  TONS  ON  DRIVE  WHEEL 


CHELLE,    ILLINOIS    "^S-^STfJS" 

U.    S.    A.  DRIVE  WHEELS 
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WE    MAKE 

STEEL- 
TANKS 

OF       ALL        KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT  = 

STRUCTURAL 
STEEL    WORK 


OF    EVERY    DESCRIPTION    ■,-** 


MacKINNON 
STEEL  CO. 
LIMITED 


Head  Office: 
SHERBROOKE,  Que. 

Montreal  Office : 
404 
J    New  Birks  Building 


The  Goldie   &   McCulloch   Co.   Limited 

Builders  of  Horizontal  and  Vertical  Stationary  Steam  Engines,  Marines  Engines, — Steam  Turbines, — Return  Tubular 

and  Water  Tube   Boilers, — Vertical   Marine  Pumps, — Horizontal  Reciprocating  Feed   Pumps, 

— REES  RoTURBo  Patent  Pressure  Chamber  Centrifugal  Pumps  and  Air  Pumps. 

Jet  and  Surface  Condensers,— REES  RoTURBo  and  "CONTRA-FLO1'  Condensers. 
Heaters,  —  Tanks,  —  Stacks,  —  Special    Plate    Work,  —  SAFES    and    VAULTS. 

Catalogues,   Photographs   and  detailed   information  gladly  supplied  on  request. 


Head     Office     and    Works    : 


GALT,     ONT.,      CANADA 


TORONTO  OFFICE: 
Suite  1101-2, 
Bank  of  Hamilton  Bld'g. 


WESTERN  BRANCH:  QUEBEC  AGENTS  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Ave.,  Ross  &  Grelg,  Robt.  Hamilton  &  Co., 

Winnipeg,  Man.       400  St.  James  St.,  Montreal,  Que.  Vancouver,  B.C. 


STEEL  PLATE  CONSTRUCTION 


Oil  Storage,  Gasoline  Tanks,  Air  Receivers, 
Pneumatic  Water  Supply  Tanks,  Smoke 
Stacks,  Boiler  Breeching,  Riveted  Steel 
Pipe,  Bins  and  Hoppers.  Heavy  and  light 
steel  plate   construction  erected  anywhere. 


We  invite  your  inquiry. 


THE 


TORONTO  IRON  WORKS 


HEAO  office:       mm     L I  M ITE D 
ROYAL  BANK BLDG.     TORON TO 


works: 

CHERRY  STREET 


:©t*or:: 


Wickes  Vertical  Water  Tube  Boiler 

Have   you    seen    the   STEEL    CASED    SETTING    fo 

enclosing  this  boiler  ? 
Air  infiltration  losses  are  overcome. 
The  highest  possible  thermal  efficiency  results. 
Askfor  bulletin  "Magnitude  and  Prevention  of  Air  Infiltration  Losses" — Sent  Free 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 

SALES    OFFICES: 
New  York  City,  1710  West  St.  Bldg.  Boston,  201  Devonshire  St. 

Detroit,  1116  Penobscot  BldK. 


tgo,  76  Wea<  Monroe  St. 
Pittsburgh,  1218  Empire  Hlil« 
steel  '   ih<  'I  Setting  Incri 


Scuttle,  736  Henry  Bldg 


inn  <  'ioaeiy  ( 


fravi] 
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"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.    It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 


INQUIRIES   SOLICITED 


Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 

Works    at:    Fort   William,    Ont.,    St.    Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


jUanitotm  pribge 

PRODUCTS    OF   QUALITY 


Backed 

EFFICIENT 

STEEL    STRUCTURES 

BUILDINGS  —  Offices, 
Warehouses  and  Indus- 
trial Plants,  etc. 

BRIDGES  —  Railway, 
Highway,  Swing  and 
Bascule,  etc. 

CRANES  —  Electric  and 
Hand  Power,  Travell- 
ing, etc. 

TOWERS— Transmission  Poles  and 
Towers,  etc. 

Plate  and  Tank  Construction 
PLATE  WORK— All  kinds,  Boilers 

Riveted  and  Pipe. 
STEEL  TANKS— AH  kinds;  Water 
Supply  Tanks  and  Towers,  Steel 
Stand  Pipes,  Smoke  Stacks,  Pen- 
stocks, Bins  and  Hoppers,  etc. 

Forgings 
Elevator  and  Power  Trans- 
mission Machinery, 
Upset  Rods 
Recent   installation   of    Hydraulic 
Upsetting   Equipment    capable  of 
upsetting  rods  up  to  4  in  diameter. 

Equipment 
MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 
RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc 

Reinforcing  Steels 
Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications   for   Beams, 
Stirrups,  etc. 


by 

SER  V 


ICE 


Shipbuilding 

Ships'  Bolts  and  Spikes, 
Plain  and  Galvanized, 
General  Forcings, 
Tanks, Tail  Shafts,  Pro- 
pellors.  Fastenings,  etc. 

Contractors'  Supplies, 
Castings 

Grey    Iron,    Semi -steel 

Chilled  and  Electric  Steel. 


Miscellaneous 

Equipment  for  Rolling  Mills,  Pulp 
and  Paper  Mills,  Oil  Refineries,  Saw 
Mills,  Packing  Houses,  Stables, 
Jails.  Tank  and  Silo  Rods  and 
Lugs,  Galvanized  Pump  Rods,  Sur- 
vey Stakes,  etc.,  etc.  Ornamental 
Iron  Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers,  Spikes,  Rivets,  etc. 
Pole  Line  Hardware,  Plain  and  Gal- 
vanized. Pole  Saw  Frames,  Cord- 
wood  Saw  Frames,  Saw  Mandrels, 
Pump  Jacks,  Single  and  Double 
Gear. 

Galvanizing  Plant, 
oad  Building  and  Earth 
Handling  Equipment 

Cast  Iron  Culvert  Pipe,  Gravel 
Screening  Plants,  Road  Drags  and 
Levellers,  Steel  Drag  Scrapers, 
Reinforcing  Steel  for  Concrete 
Work,  Highway  Bridges,  Catch 
Basin  Covers,  Sewer  Manhole 
Covers,  etc.,  etc 


-  Stem  OTorbsi  Htmiteu 


WINNIPEG 


CANADA 


STRUCTURAL  STEEL  AND 
PLATE  WORK 

FOR 
Steel  Plants  Ore  and  Coal  Mines  and  Quarries 


Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smoke  Stacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chutes.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow,  Nova  SCOTIA 


t  rf  ^wnwowr  re  t  i  on  eim  c  h 


A  POWERFUL  LITTLE  CLUTCH 
FOR  LIGHT  DRIVES 


Johnson  Clutches  are  designed  to 
give  the  greatest  pulling  power  in 
the  most  compact  form.  They  are 
unequalled  for  light  drives  on  ma- 
chinery where  the  space  is  limited, 
and  the  service  is  exacting. 

Made  in  eight  sizes,  V2  to  4  H.P.  per 
100  R. P.M. —in  single  and  double 
types,  and  in  any  dimensions 
required. 


Write  for  Catalog  "  D" 


THE  CARLYLE  JOHNSON  MACHINE  CO.  maSchcit^conn 


PHONE  MAIN  236 

THE 

GATES  REFRACTORIES 

LIMITED 

MANUFACTURERS  OF 

HIGH  GRADE  SPECIAL  SHAPE  FIRE  BRICK, 
PLASTIC  CLAY,  FIRE  CLAYS  AND 
HIGH  TEMPERATURE  CEMENTS 


Head  Office:  382  ST.  JAMES  ST. 
Factory:   MONTREAL  EAST 
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GenuineI/Oak 


MADE  IN  CANADA 


From 
British 
Stock 


"GENUINE  OAK" 

When  it  Comes  to  a  Question 
of  Belting  r 

CONSULT 

d.k.  McLaren  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches  :-TORONTO,  VANCOUVER,  ST.  JOHN,  N.B. 


TRADE    MARS 

1V4"AKES  concrete  floors  dustproof  and  wear- 
***■  proof  and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory 
routine. 

30,000,000  square  feet  of  concrete   floors   were 
lapidolized  in  1918  alone. 
Specified  by  leading  engineers  and   architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 

MANUFACTURED    BY 

L.  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,    -    NEW  YORK 

Distributed  by 
Evans,  Coleman  &  Evans,  Ltd.,  Vancouver,  B.C.  &  Victoria,  B.C. 
The    Western    Supply    &    Equipment    Co.,    Calgary,     Edmonton     & 

Lethbridge,  Alta. 
John  B.  Keeble  &  Co.,  Toronto  &  London,  Ont. 
Rhodes  Curry  Co.  Ltd-,      Amherst,  N.S.      Halifax,  N.S.    Sydney,  N.S. 

New  Glasgow,  N.S. 
MacKenzie  &  Thayer,  Ltd.,  Saskatoon,  Sask. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Moncton,  N.B. 
N.  J.  Dinnen  &  Co.,  Winnipeg,  Man. 
Cowen  Co    Ltd  ,  St.  Johns,  N.F. 


THE  NONBREAKABLE 

HACK    SAW    BLADES 

Lead  the  way  to  faster  and  more  efficient  metal  cutting.      They  are  made   of 
the  toughest  steel  obtainable  and  are  heat  treated  to  just  the  right  degree. 
Consequently   they    have  the   foundation    to   withstand  hard  usage. 
When  properly  used  SIMONDS  HARD  EDGE  HACK  SAW  BLADES 
are  unbreakable.    They  do  not  shell  teeth.     Made  in  standard 
lengths  for  hand  or  machine  use. 

Simonds  Canada  Saw  Co. 

LIMITED    

THE  SAW  MAKERS" 

MONTREAL 

St.    John,   N.B. 
Vancouver,  B.C. 
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The  Mason  Regulator  & 
Engineering   Company 

Limited 

Manufacturers  and  Distributors  of 
Reliable  Engineering  Specialties 

000 

Marine  Evaporators  and  Distillers. 

Marine  and  Stationary  Feed  Water 
Heaters  and  Feed  Filters. 

Mason    Pressure    Regulators    for 
Steam,  Air  and  Water. 

Power  Plant  Equipment  for  every  service. 

CATALOGUES      GLADLY       FURNISHED 
OFFICE  and  WORKS: 

135-153  Dagenais  Street,    MONTREAL 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and     WORK. 


Ontario  St.  East 

DARLING  ^d  DAVIDSON 


MONTREAL 


JENKINS  BROS.  Limited 


HEAD    OFFICE  AND  WORKS 

103  St.  Remi  Street, 
MONTREAL,  P.Q. 

CANADA 


EUROPEAN   BRANCH 

6  Great  Queen  St., 
Kings  way, 

LONDON,  W.C.  2 

ENGLAND 


MANUFACTURERS  OF 

JENKINS  BROS'  VALVES, 

Packing  and  other  Mechanical  Rubber  Goods 


1920 


B«»t  effort!  throughout  tbe  or(inir*tita  arc  iaapirad  fcr 
ttti  appeal  la  each  dcparti&ca? 


Milburn  Portable  Lights 

ARE    DIFFERENT 

BECAUSE  THEY  GENERATE 
SCIENTIFICALLY 

r  I  "HE  Milburn  carbide  container  is 
equipped  with  properly  spaced,  con- 
ical pockets  which  permit  a  uniform 
generation  of  pure  gas.  These  pockets 
hold  just  the  right  amount  of  ordinary 
lump  carbide  It  is  impossible  to  over- 
charge this  scientific  carbide  holder.  No 
after-generation  or  over-generation  is 
possible.  A  strong,  constant  flow  of  clean 
gas  is  produced  which  gives  the  strong, 
brilliant,  white  light.  Milburn  Lights  are 
simple,  sturdy,  economical  and  dependable. 

Write  for  booklet  No.  247,  which 
gives  complete  details  regarding 
models  and  styles. 

We  also  manufacture  welding  eguip- 
ment,  everything  from  a  torch  to  the 
largest  generator. 

Write  for  booklet  No.  3. ',7. 

The   Alexander   Milburn    Company 


Baltimore,  Maryland. 

ew  York,    Chicago,   Philadelphia 
San  Francisco 

Agencies  throughout  the  United  States  and  Canada. 


Branches.   New  York,    Chicago,   Philadelphia,  Pittsburgh, 
San  Francisco 


100     JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


STEEL  PLATE  WORK 

MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

Structural  Steel  Work 

Riveted   Steel    Pipe 

Boiler  Breachings 

Refuse   Burners 

MONTREAL               WINNIPEG 

Analyses  and  Tests  of  all  Materials  Including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

Smoke  Stacks 

Stand   Pipes 

Steel  Tanks 

Steel  Bins 

Hoppers 

Flumes 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  in  Canada" 
ESTABLISHED  27  YEARS 

CRANE  MALLEABLE  FITTINGS 

CRANE 

LIMITED 

HEAD  OFFICE  X  WORKS 
1280  ST  PATRICK  ST 

MONTREAL 
BRANCHES:       Vancouver,      Calgary,      Winnipeg,      Toronto. 

Send  us  your  specifications 

W 

illiam  Hamilton  C 

LIMITED 

Peterborough,  Canada 

^O. 

Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McCILL  BUILDING.  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 
SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytically  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White— Copper  Sulphate. 


Telegraphic  Address: 
"CONIAGAS" 

BELL   TELEPHONE, 


Codes:  Bedford  McNeill, 

A.B.C.  5th  Edition. 
603  ST.  CATHARINES. 


MONTREAL 

HI  St.  Peter  Street 

Tel.  Main  7853 


ANACONDA  FOR  CONVEYORS 

HEAT,  ACID  AND  WATERPROOF 

LEVIATHAN  FOR  TRANSMISSION 

MAIN  BELTING  COMPANY 

OF  CANADA  LIMITED 


'  ,'l^MONTON  &  CALGARV 
•  raan.Clu.icey&Grlndley 
_    jnton  -  Alberta 


TORONTO 

32  Front  Street  West 

Tel.  Main  1838 


WINNIPEG 

W.  W.  Hicks,  567  Banning  St 

Sherbrooke  3652 


LOOK  FOR  THE 

"R  SHIELD" 

WATERMARK 


Like  the  sterling 
mark  in  silver,  the 
Karat  mark  in  gold 
so  the  Watermark 
in  paper. 


Bond,  Writing  and  Ledger  Papers 

containing  the  "R  shield"  watermark  are  backed  by  our 
reputation.  Insist  on  this  Watermark  and  you  get  quality. 


THE  ROLLAND  PAPER  CO.,  Limited 

MONTREAL 
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PROFESSIONAL    CARDS 


James  Ewino,  E.  S.  M.  Lovelace,  B.A.Sc, 

M.E.I.C.  M.E.I.C. 

Altheod  Tremblat,  A. M.E.I.C. 
Mem.  Board  of  Directors  Q.L.S. 

EWING,  LOVELACE  &  TRBMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bd.  of  Ry.  Commission    Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING,  14  PHILLIPS  SQUARE, 
Tel.  Upt.  1100  MONTREAL 


Willis  Chipman,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc  C.  E. 
M.  Am.  W.  W.  Assoc. 

CHIPMAN     &     POWER 

CIVIL.  ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL  BUILDING 
TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walter  J.  Francis,  C.E. 
M.E.I.C. 
M.Am  Soc.C.E., 
M.Inst.C.E. 


F.  B.  Brown,  M.So., 
M.E.I.C. 

Mem.Am.Soc.M.E. 
Mem.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "Walfran,  Montreal."  W.U. Code 

Long  Distance  Telephone:  Main  £643. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC, 

TECHNICAL  AND    INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS,   ETC. 

h anbury  a.  blidden  cable  address 

812  Drummond    Bldg..  "Brevet" 

Montreal 


Douglas  Bremner,  C.E.,  A. M.E.I.C. 
J.  H.  Norris,  ME.,  A.M.E.I.C. 
A.  Reginald.  M.  MacLean,  M.Sc,  Ph.D. 
V.  C.  Moot/ton,  B.Abch. 

Douglas  Bremner  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 
in  all  Branches. 

Tel.  Up  3539    New  Blrks  Building,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,  Sewerage  and    Drainage:   Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.     Reports,  Designs,  Super- 
vision of  Construction. 


New  Birka  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  78J. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 

625  Corlstlne  Building  MONTREAL 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 


A.M.E.I.C.  Ass.  A.I.E.E. 

DeGASPE  BEAUBIEN 

B.Sc. 

Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building,       MONTREAL 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL  —  TORONTO 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,B.Sc. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 

Illuminating  Engineering,  Industrial   Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 

Drummond  Building,  Telephone: 

MONTREAL  Uptown  823. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemists 

320  LagaucherJere  St.  W.,         Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals,  ladustrial  Chemistry  and  Metallurgy. 

Branches:  Toronto,  Winnipeg  and  Vancouver 


V.  I   Smart,  B.A..  C.E.,  J.  A.  Burnett.  E.E., 

M.E.I.C  A.M.E.I.C. 

Smart  &  Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779  MONTREAL 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -  TORONTO.  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Bldg..  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,   Montreal,  Quo. 

108  South  La  Salle  -treet,  Chicago,  III. 

125  Strand,  London,  W  C.  2,  England. 

395  Collins  St.,  Melbourne,  Australia. 
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PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


Dominion  Copper  Products 
Company,  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


Office  and  Works:     LACHINE,  Que.,  Canada 
P.O.  Address:  MONTREAL,  Que.  Cable  Address :  "DOMCOPPER" 


■ 


Thi»  Journal  is  printed  by 


W? 


c7WODERN 
PRINTING 

Company 

MONTREAL'S       HlGH       GRADE       PRINTERS 

QUALITY      -       SERVICE       -      SATISFACTION 

ASK  FOR  OUR  PRICES  BEFORE  PLACING  YOUR  ORDERS  FOR  PRINTING 
J9  DOWD  STREET  MONTREAL  TEL.  MAIN  112 


DOMTARBOND 


(TRADE  MARK) 


FOR  MODERN  GOOD  ROADS 


A  WORD  TO  ROAD  ENGINEERS  AND  SUPERINTENDENTS 

Are  you  beginning  to  worry  about  the  size  of  the  appropriation 
necessary  to  put  those  roads  of  yours  in  good  shape?  You  doubt- 
less realize  that  there  is  a  big  mileage  in  your  district,  some  of 
which  needs  complete  construction  or  reconstruction.  A  lot  of 
it  needs  a  heavy  surface  dressing.  There  are  many  miles  of  oiling 
too!  You  will  have  to  spend  a  lot  of  money.  The  dollars  these 
days  are  poorer  stuff  than  they  used  to  be.  They  don't  look  worth 
fifty  cents  to  a  construction  man!  That  is  why  we  want  to 
remind  you  that  there  is  no  material  that  will  stretch  your 
dollars  better  than  Domtarbond  and  yet  do  a  good  job. 

Figure  our  materials  into  your  estimates  and  you  will  begin  to 
feel  better  about  it. 

Consult  our  Engineering  Department. 

DOMTARBONDS  of  all  specifications  are  Canadian-made  from 
Canadian  Tars 

BY  THE 

DOMINION  TAR  &  CHEMICAL  COMPANY,  Limited 

AT   THE   LARGEST    TAR    DISTILLING    PLANTS    IN 
CANADA,  SYDNEY,  N.S.  AND  SAULT  STE.  MARIE,  ONT. 

All  communication  to  Sales  Office: 

400  McKinnon  Building  -  -  TORONTO,  Ontario. 
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SMALL  TOOLS 

P.  &  W.  Adjustable 
BLADE   REAMERS 


These  reamers  have  eccentric  relief 
and  can  be  set  to  size  without  regrinding. 
They  are  unexcelled  for  design  and 
simplicity  and  ease  of  adjustment 
The  eccentrically  relieved  blades  are 
stronger  than  others,  do  not  chatter, 
and  produce  a  smoother  hole.  The 
hand,  shell  and  fluted  chucking  reamers 
have  interchangeable  nuts,  screws  and 
wrenches.  The  bottom  of  a  hole  can 
readily  be  faced.  By  a  simple  adjust- 
ment of  the  blades  the  reamers  can 
easily  be  set  to  size  without  regrinding. 


PROMPT  SERVICE 


to  assured  at  our  nearest  store,  where 
P.  ft  W.  Small  Tools  are  carried  In  stock. 
Always  order  P.  ft  W.  Small  Tools. 


Precision  Machine  Tools  Standard  and  Gauges 


PRATT  &  WHITNEY  CO. 

OF  CANADA,  LIMITED 


Works  i    DUNDAS,    ONTARIO 


MONTREAL 
723  Drammsod  Bldg. 


TORONTO 
1002  C.P.R.  Bid*. 


WINNIPEG 
1205  McArthor  BIdg. 


VANCOUVER 
B.C.  Rqnipmeat  C*. 
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BEf^TF^AM 

Machine  Tools 


EQUIPMENT  FOR 


Locomotive  and  Car  Shops 
Structural  Steel  Shops 
General  Machine  Shops 


WE  MANUFACTURE  A  COMPLETE  LINE  OF  TOOLS  FOR 

FABRICATING  STEEL  PLATE  AND  SHAPES 

FOR  SHIPBUILDING 


LET     US     SEND    YOU    PHOTOS    AND    ESTIMATES 


The  John  Bertram  &  Sons  Co.,  Limited 

Dundas,  Ontario,  Canada 

MONTREAL  TORONTO  VANCOUVER  WINNIPEG 

723  Drummond  BIdg.         1002  C.P.R.  Bldg.         609  Bank  of  Ottawa  Bldg.        1205  McArthw  BIdg. 
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WOOD  PIPE  -  ANCIENT  and  MODERN 


The  Old  Style  Bored  Log  Wood  Pipe. 


Modern  Wire  Wound  Wood  Stave  Pipe  Made  from  Famous  B.C.  Fir. 


Continuous  Wood  Stave  Pipe  Made  from  Famous  B.C.  Fir. 


The  uses  to  which  our  Wood  Stave  Pipe  can  be  put  are  very  numerous  and  cover  practically 
all  pipe  requirements.  The  simplest  low  pressure  gravity  installation  finds  its  requirements 
covered  by  a  special  pipe  designed  for  the  purpose.  High  head  gravity  or  pumping  systems 
are  also  taken  care  of  by  our  special  high  pressure  pipe.    Write  us  for  details. 

PACIFIC  COAST  PIPE  CO.,  LTD. 


1551  Granville  St. 


VANCOUVER,  B.C. 
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ANGLIN-NORCROSS 

LIMITED 

CONTRACTING  ENGINEERS  and  BUILDERS 

THESE  CUTS  ILLUSTRATE  THE  WIDE  RANGE 
OF  OUR  OPERATIONS. 

FOR  ORGANIZATION  AND  EQUIPMENT  WE 
BELIEVE  WE  ARE  UNEXCELLED.  ALL  BUILDING 
TRADES  ARE  EXECUTED  BY  OUR  OWN  EM- 
PLOYEES WHICH  MEANS  ONE  PROFIT  ONLY. 
WE  CO-OPERATE  WITH  OWNER  OR  HIS  ENGI- 
NEERS ON  A  FIXED  FEE  BASIS. 


J.  P.  ANGLIN,  B.Sc,  President 
II.  J.  GROSS  C.  D.  HARRINGTON,  B.Sc. 

Vice-Pres.  &  Treas.  Vice-Pres.  &  Manager. 

MONTREAL 
TORONTO  and  HALIFAX 


Royal  Trust  Building. 
Montreal 


Canadian  General 

Electric  Coy. 

Montreal 
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How  Friction  Surfacing 
Lowers  Manufacturing  Cost 

To  the  average  mechanic,  when  belting  a  machine  to  a  shaft  pulley,  a  belt  is  just 
a  belt,  if  it  is  the  right  size. 

Efficiency  and  economy  of  operation,  or  that  it  was  made  for  a  particular  purpose, 
is  not  considered. 

For  more  than  fifty  years  we  have  solved  transmission  belting  and  equipment 
problems,  and  have  developed  a  special  friction  rubber  compound  or  our  transmission 
belting,  and  unless  you  and  your  employees  avail  yourselves  of  our  knowledge  and 
experience,  our  efforts  to  lower  your  manufacturing  cost  will,  in  a  measure,  be  lost. 

Dominion  Friction 
Surface  Belting 

is  not  coated  with  a  dressing — a  friction  surfacing — it  is  special  frictionized  rubber  with  which  the  entire 
belt  is  saturated.  Therefore,  it  retains  a  pulley  grip  that  prevents  practically  all  power  waste,  even  when 
worn  wafer  thin. 

Our  engineers  will,  without  charge,  gladly  show  you  how  friction  surfacing  will  help  to  lower  your 
manufacturing  cost. 

Tell  your  transmission  troubles  to  our  nearest  Service  Branch. 


Makers  of 

Dominion  Hose,  Packing  and 
Industrial  Rubber  Goods  and 
Dominion  Tires,  the  GOOD 
Tires  for  every  purpose. 


Service   Branches 

Halifax, 

London, 

St.  John, 

Kitchener, 

Quebec, 

North  Bay, 

Montreal, 

Fort  William, 

Ottawa, 

Winnipeg, 

Toronto, 

Brandon, 

Hamilton, 

Regina. 

Saskatoon, 

Edmonton , 

Calgary, 

Lethbridge, 

Vancouver, 

Victoria 
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WHERE  GRADES  ARE 
HEAVY— CONCRETE 
IS  SATISFACTORY 

ROAD-BUILDING  in  many  parts  of  Canada  calls  for  materials 
suitable  for  grades.  Our  hills  are  frequent  and  steep.  Our  climate 
is  such  that  for  several  months  in  the  year  a  road  tends  to  develop 
a  slippery  condition  that  is  dangerous  alike  for  motor-driven  and  horse-driven 
vehicles. 

The  even  yet  gritty  surface  of  Concrete  always  provides  a  good  footing — 
it  is  well-nigh  skid-proof,  even  in  wet  weather.  There  is  no  tire-slipping 
forward    or   sidewise — no   waste   power   in    traction. 

Possibly  the  heaviest  grade  on  which  Concrete  is  used  in  Canada  is  in 
Shawinigan  Falls,  Quebec,  a  \2','<  grade.  The  road  shown  is  in  the 
Suburban  area  adjoining  Brantford,  Ont ;  Major  Alan  Mair,  Jackson 
County,   Engineer.      It  is  on   a    !','<    grade. 

CANADA  CEMENT  COMPANY  LIM8TED 

HERALD     BUILDING      MONTREAL 

Sales  Offices   at  Montreal    Toronto     Winnipeg     Calgary 


CANADA  CEMEHTI 

CONCRETE 

FOR    PCRMANENCI 


■Wiinpipwwi— p— ■'— 'i  — """ii  miiramiEwiiiHiii  m  |!  '      r 


We  maintain  a  Service 
Department  to  co-op- 
erate with  Engineers 
in  all  line  i  ol  work 
for  which  Conorete  is 
adapted  Our  Library 
is  comprehensive  and 
ia  ai  i  he  disposal  of  the 
Engineers  of  Canada, 
•  it  all  time  without 
charges 
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Do  Your  1920  Road  Work 
On  the  Most  Economical  Basis 

This  year  will  witness  an  increased  amount  of  road  construction  and 
oil  penetration  roads  will  constitute  the  major  part  of  the  work. 

Municipalities  and  corporations  engaged  in  roads    construction  have 
proved  the 

Champion  Heating  Distributor 

efficient,  practical,  and  economical  in  the  building  of  oil  penetration  roads.     A  Cham- 
pion— owned  by  your  corporation — quickly  pays  for  itself. 

The  Champion  Heating  Distributor  represents  the  most  advanced  type  of 
mechanical  equipment  for  laying  binders  for  road  surfacing.  Two  powerful  oil  burners 
— burning  atomized  kerosene — maintain  sufficient  heat  for  600  gallons  of  material, 
distributing  heat  uniformly  throughout  the  mass  by  means  of  flues. 

On  account  of  its  special  construction,  the  Champion  Distributor  will  apply  any 
kind  of  material— -light,  medium  or  heavy — that  is  now  use  for  laying  dust,  preserving 
roads  or  building  new  roads  by  the  penetration  method. 

Distribution  of  material  is  regulated  quickly  from  one  tenth  to  .53  gallon  per 
square  yard  of  surface. 

Let  us  tell  you  how  you  can  improve  your  road  work  and  reduce  costs  by  means 
of  the  Champion  Heating  Distributor. 

The  Canadian  Fairbanks-Morse    Co.,   Limited 

ST.  JOHN,       QUEBEC,       MONTREAL,       OTTAWA,       TORONTO,      HAMILTON, 

WINDSOR,      WINNIPEG,        REGINA,        SASKATOON,      CALGARY, 

VANCOUVER,        VICTORIA. 

Road  Rollers,    Graders,    Ditchers,    Scales,   Wagons,  Trucks,   Pumps  Valves. 
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Report  of  Council  for  the  Year  Nineteen 
Hundred  and  Nineteen 


Service  to  the  individual  member,  to  the  Branches 
and  to  the  Engineering  Profession,  has  been  the  constant 
aim  of  the  Council  during  the  past  year.  This  spirit  of 
service  has  been  one  of  evolution  spreading  over  a  number 
of  years  until  it  is  now  fully  recognized  and  firmly  estab- 
lished as  a  basic  principle  underlining  the  policy  of  The 
Engineering  Institute  of  Canada.  It  has  been  exemplified 
in  many  ways  in  connection  with  the  work  of  The  Institute 
during  1919,  which  as  far  as  real  progress  in  co-ordinating 
the  engineering  profession  and  developing  a  professional 
spirit  is  concerned,  is  believed  to  be  one  of  the  most  pro- 
gressive in  the  history  of  the  profession  in  this  country. 
A  material  result  of  this  spirit  is  evidenced  by  the  unpre- 
cedented number  of  applications  for  admission  by  en- 
gineers of  a  high  standing.  The  stimulation  to  personal 
effort  which  the  new  policy  has  evolved  on  the  part  of  the 
individual  member,  and  the  growing  feeling  in  the  minds 
of  non-member  engineers  that  the  influence  of  The  Institute 
warrants  their  becoming  part  and  parcel  of  its  fabric,  is 
undoubtedly  having  its  effect. 

While  the  financial  statement  dealt  with  in  the  Report 
of  the  Finance  Committee  shows  that  operating  expenses 
have  exceeded  the  revenue,  The  Institute  has  profited 
materially  in  the  matter  of  good  will  and  interest  of  the 
individual  members,  and  this  represents  a  capital  invest- 
ment. 

In  carrying  out  the  policy  of  the  Council,  a  consider- 
able part  of  the  Secretary's  time  has  been  spent  in  visits 
to  the  Branches  and  personal  consideration  on  behalf  of 
the  individual  members. 
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In  connection  with  the  Branches,  the  rebates  have 
been  increased.  Standard  stationery  has  been  adopted, 
and  is  supplied  without  charge  from  headquarters.  There 
has  also  developed  a  strengthening  of  the  bonds  between 
the  various  Branches,  resulting  in  a  considerable  inter- 
change of  branch  ideas  and  courtesies. 

The  new  membership  certificate  of  The  Institute  has 
been  produced  and  issued  to  several  hundred  of  the  new 
members,  and  it  is  confidently  hoped  that  the  balance  of 
those  delayed  will  be  sent  out  without  undue  delay.  The 
new  certificate,  together  with  the  new  badge,  which  is 
already  worn  by  a  large  number  of  the  members,  have  met 
with  general  approval  and  much  complimentary  comment. 

The  Journal  of  The  Institute  has  grown  in  favour  from 
month  to  month,  and-  it  is  strongly  urged  that  every 
member  give  it  his  personal  support,  because  of  its  value 
to  the  profession,  and  because  it  has  done  much  to 
strengthen  the  bond  of  union  between  the  members. 

The  past  year  has  seen  the  return  of  our  men  from 
the  Front.    After  the  wonderful  record  which  they  made 
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they  are  gladly  welcomed  back.  Every  effort  was  made  to 
assist  the  returned  men  to  secure  suitable  positions  and 
with  considerable  success,  in  spite  of  the  fact  that  en- 
gineering during  the  past  year  has  been  far  below  normal 
with  a  consequent  lessened  demand  for  engineering 
services. 

In  addition  to  The  Journal,  two  outstanding  publica- 
tions have  been  issued:  "The  Manufacture  of  Munitions 
in  Canada,"  by  Past  President  H.  H.  Vaughan,  the  most 
complete  record  of  the  production  of  munitions  in  this 
country  that  has  been  published.  "The  Quebec  Bridge" 
Transactions  which  have  been  described  as  the  outstanding 
engineering  publication  of  the  year  in  America  reflect 
great  credit  on  the  authors,  and  the  thanks  of  The  Institute 
are  due  the  St.  Lawrence  Bridge  Company  and  Past 
Presidents  Johnson  and  Duggan  for  their  unstinted  in- 
terest and  assistance  in  their  production. 

Beginning  with  a  discussion  at  the  Professional 
Meeting  in  Saskatoon  during  the  summer  of  1918,  the 
question  of  legislation  has  occupied  a  prominent  place  in 
the  activities  of  The  Institute  during  the  past  twelve 
months.  A  special  Committee  representing  every  Branch 
formed  in  accordance  with  a  resolution  of  the  last  Annual 
Meeting,  has  drawn  up  a  Proposed  Act,  the  principle  of 
which  has  been  approved  by  Council,  and  which  at  the 
present  moment  is  under  active  consideration  in  every 
Province.  In  some  instances,  application  for  the  registra- 
tion of  engineers  has  already  been  presented  to  the  local 
Legislatures,  while  in  other  Provinces  Acts  are  in  the 
course  of  preparation.  The  Institute,  although  initiating 
the  movement,  has  made  no  attempt  to  make  this  an 
Institute  proceeding,  but  has  left  the  matter  in  the  hands 
of  the  engineers  in  each  province. 

Engineering  classification  and  remuneration  have  been 
sponsored  by  The  Institute  during  the  past  year,  and  a 
movement  was  taken  up  by  The  Institute  on  behalf  of  the 
individual  engineer.  These  efforts,  although  falling  some- 
what short  of  the  results  hoped  for,  have  paved  the  way 
for  a  greater  recognition  of  the  value  of  engineering 
sendees. 

Generally  speaking  the  past  year  has  been  a  notable 
one  for  the  profession,  the  results  of  which,  if  the  present 
policy  be  continued,  will  have  a  far-reaching  effect  on  the 
profession  in  the  years  to  come. 

R.  W.  Leonard, 

President. 

Fraser  S.  Keith, 

Secretary. 


ROLL  OF  THE  INSTITUTE 


Elections  during  the  year  resulted  in  the  following 
additions  to  the  Roll: — fifty-two  Members;  two  hundred 
and  fifty-one  Associate  Members;  fifty-eight  Juniors; 
one  hundred  and  thirty-seven  Students,  and  five 
Associates. 


The  following  transfers  were  made: — sixty-five 
associate  Members  to  the  class  of  Member;  seventy- 
seven  Juniors  and  thirty-two  Students  to  the  class  of 
Associate  Member;  thirty  Students  to  the  class  of  Junior, 
and  one  Junior  to  the  class  of  Associate. 

There  have  been  removed  from  the  rolls  by  resigna- 
tion or  on  account  of  non-payment  of  dues: — four 
Members;  eleven  Associate  Members;  one  Junior;  three 
Students  and  one  Associate.  A  detailed  list  of  resigna- 
tions accepted  is  as  follows: — 


Members . 


Associate  Members . 


.Binnie,  A.  T. 
Owens,  R.  B. 
Roehm,  G.  E. 

.  Boyce,  C.  F. 
Brandeis,  C. 
Clark,  F. 
Kennedy,  J. 
Kennedy,  W,  A. 
Moodie,  W.  H. 
Sedziack,  F. 


Junior Vallee,  J.  I. 


Students . 


.Begras,  A. 
Jodoin,  T. 
Panneton,  F. 


The  following  deaths,  thirty-eight  in  number,  have 
been  reported,  of  which  number  thirteen  were  killed  in 
action: 

Members Brown,  Stephen  P. 

Browne,  William  L. 
Campbell,  Duncan  McD. 
Garden,  G.  H. 
Hillman,  Thomas  E. 
Marceau,  Ernest 
Newman,  R.  L. 
O'Donnell,  John  P. 
Thornton,  N.  M. 
Vallee,  Louis  A. 

Associate  Members Baird,  George  H. 

Doyle,  David 
Fraser,  Alan  T. 
Sirois,  J.  Eustache 
Smith,  Harry  G. 
Tourigny,  Honore  B. 

Juniors Goodstone,  Arthur  S. 

Grenier,  Hector 
Mortimer,  Frank  R. 
Price,  Charles  B. 
Ross,  George  W. 

Students Gooderham,  G.  A. 

McRostie,  George  M. 

Associate Weddell,  Robert 
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Killed  in  Action  or  died  while  on  Active  Service 
Member Brunlees,  H. 

Associate  Members Lawledge,  F.  M.,  Lieut. 

Million,  J.  M.  L.  G. 
Stirling,  Robert  A. 

Juniors Ewart,  D.  M.,  Lieut.,  M.C. 

Monkman,  G.  H.  N.,  Lieut. 
Tingley,  Frank  H. 

Students Binns,  P.  V. 

Lennox,  Victor  S. 
Marchbank,  O.  J.,  Lieut. 
Perry,  C.  V. 
Scott,  Wm.  Douglass. 
Wallace,  Hugh. 

At  present  the  membership  stands  as  follows: 

Honorary  Members 10 

Members 836 

Associate  Members 1,825 

Juniors 334 

Students 518 

Associates 32 


3,555 


Elected — acceptances  pending 102 


3,657 


ELECTIONS  AND  TRANSFERS 


The  following  is  a  detailed  statement  of  elctions 
and  transfers  which  have  taken  place  during  the  year. 
These  are  not  included  in  the  official  membership  roll 
until  acceptances  have  been  received. 

January  21st,  1919 
Members: 

Barnes,  A.  J.  Misener,  J.  S. 

MacNab,  I.  P. 
Associate  Members: 

Griffith,  J. 

Harris,  R.  C. 

Houghton,  J.  W. 

Jones,  W.  G. 

Macdonald,  A.  T. 
Transferred  from  the  Class  of  Associate  Member  to  that  of 
Member: 

Crysdale,  C.  R.  Darling,  E.  H. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member: 

Hobbs,  W.  E.  Whittaker,  D. 


MacKay,  W.  B. 
Nixon,  R.  L. 
Scott,  W.  K. 
Stephens,  G.  L. 


February  25th,  1919 
Members: 

Campbell,  T.  B.  Marrs,  C.  H. 

Gaby,  F.  A.  Reid,  F.  B. 

Glassco,  J.  G. 


Associate  Members: 

Battershill,  J.  W.,  Jr. 

Briercliffe,  H.  C.  D. 

Cameron,  C.  F. 

Orton,  C.  J.  S. 

Patterson,  E.  B. 
Associate: 

Pinder-Moss,  J.  F.  S. 
Transferred  from  the  Class 
Member: 

Burbidge,  G.  H. 

Cagnat,  G.  H. 
Transferred  from  the  Class 
Member: 

Eardley-Wilmot,  T. 

Menzies,  J.  M. 
Transferred  from  the  Class 
Member  : 

Rocher,  B. 
Transferred  from  the  Class 

Creaser,  J.  A. 


Perkins,  H.  W. 
Peters,  J.  D. 
Powers,  T.  E. 
Ryan,  E.  A. 
Schachere,  B. 


of  Associate   Member  to  that  of 

Duff,  W.  Alex. 
Rogers,  C.  H. 
of  Junior  to  that  of  Associate 

Morrissette,  J.  N.  E.  R. 

of  Student  to  that  of  Associate 


of   Student  to  that  of  Junior: 
Way,  W.  R. 


March  25th: 
Members: 

Denis,  L.  G. 

Gaines,  E.  C. 

Hobson,  R. 

Hunger  ford,  S.  J. 

Larson,  C.  H. 
Associate  Members: 

Bellows,  W.  S. 

Brown,  G.  J. 

Buchanan,  C.  A. 

Duperron,  A. 

Eager,  A.  H. 

Howarth,  C. 

Hubbard,  F.  W. 

Huether,  A.  D. 

MacPherson,  A.  R. 

Milne,  W.  G. 

Mills,  G.  A. 
Junior: 

MacTavish,  W.  I. 

Nesham,  L.  C. 
Transferred  from  the  Class  of 
Member: 

Armstrong,  J. 

Bond,  F.  L.  C. 


1919 

Palmer,  R.  K. 
Reid,  J.  A. 
Tobey,  W.  M. 
Wardwell,  W.  H. 
Weekes,  M.  B. 

Morley,  J.  H. 
Munroe,  St.  J. 
Neville,  E.  A. 
Robinson,  R.  C. 
Sandover-Sly,  R. 
Sedgwick,  A. 
Smail,  F.  H. 
Timm,  C.  H. 
Vaughan,  F.  P. 
Viens,  E. 


Owens,  J.  E. 

Associate  Member  to  that  of 

Leamy,  J.  M. 


Newman,  J.  J. 
Templeman,  G. 


April  24th,  1919 
Member: 

Newman,  W. 
Associate  Members: 

Balls,  M. 

Bene,  M.  E. 

Boese,  G.  P.  F. 
Junior: 

Childerhose,  E.  A. 
Transferred  from  the  Class  of  Associate  Member  to  that  of 
Member: 

Cole,  F.  T.  McFarlane,  J.  A. 

Derrom,  D.  L.  McKenzie,  B.  S. 

Emra,  F.  H.  Montgomery,  E.  G.  W. 

McArthur,  F.  Swabey,  H.  W.  B. 
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Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member  : 

Askwith,  F.  C.  Porter,  J.  E. 

Calvert,  D.  G.  Rutledge,  M.  J. 

Dixon,  A.  Stairs,  G.  S. 

Hunt,  W.  H.  Valiquette,  J.  H. 

McCully,  R.  C.  Watson,  M.  B. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 

Dalton,  G.  F.  Hornsby,  L.  H. 
Transferred  from  the  Class  of  Student  to  that  of  Junior: 

Hadley,  W.  F.  Hunt,  W.  G. 


Transferred  from  the  Class  of  Associate  Member  to  that  of 
Member: 

Loudon,  T.  R.  Thomson,  L.  R. 

McCubbin,  G.  A.  Thorne,  H. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member: 

Cimon,  J.  M.  H.  Inness,  R.  D. 


June 
Members: 

Baldwin,  R.  A. 

Haycock,  R.  L. 

Morris,  W.  R.  C. 
Associate  Members: 

Barnes,  H.  E.  R. 

Claxton,  G. 

Cuthbert,  A.  D.  W. 

Davidson,  J.  M. 

Joslyn,  C.  E. 

Kearney,  T. 

Kirby,  T.  H. 

Landry,  J.  H. 

MacDermot,  S.  G. 
Juniors: 

Creighton,  C.  S. 

James,  A. 
Transferred  from  the  Class 
Member: 

Craig,  J.  D. 

Dobbin,  R.  L. 

Drysdale,  W.  F. 
Transferred  from  the  Class 
Member: 

Dalziel,  W. 

Devereux,  L.  J. 

Maclsaac,  D.  F. 

McLaren,  W.  C. 
Transferred  from  the  Class 
Member: 

Boisseau,  L.  J.  G. 
Transferred  from  the  Class 

Boulton,  C.  A. 

Leclair,  W.  J. 

McCrudden,  H.  E. 


3rd,  1919 

Phillips,  H. 
Smith,  W.  N. 
Tyrell,  J.  W. 

MacDonald,  P.  J. 
Mylrea,  T.  D. 
Nichol,  F.  T. 
Porter,  J.  H. 
Randleson,  H.  G. 
Ricketts,  S.  F. 
Tait,  E.  L. 
Venney,  L.  T. 
Wheatley,  J.  H. 

Patterson,  H.  W. 

of  Associate  Member  to  that  of 

Moore,  E.  V. 
Wallberg,  E.  A. 

of  Junior  to  that  of  Associate 

Milne,  J.  E. 
Oliver,  S.  E. 
Strachan,  J.,  Jr. 
Turner,  S.  R. 

of  Student  to  that  of  Associate 

Thorn,  G.  O. 

of  Student  to  that  of  Junior: 
Scott,  E.  H. 
Williams,  J.  N. 


Members: 

Bishop,  W.  L. 
Associate  Members: 

Arcand,  C.  L. 

Campbell,  J.  G. 

Fraser,  D.  J. 

Macleod,  J.  W. 

Purser,  R.  C. 
Associate: 

Christie,  G.  M. 
Juniors: 

Freeman,  H.  J. 

Freeman,  P.  W. 


June  24th,  1919 


July  22nd,  1919 
Members: 

Buck,  H.  W. 

Chambers,  A.  R. 
Associate  Members: 

Black,  J.  R. 

Charles,  J.  L. 

Clark,  F.  W. 

Colhoun,  G.  A. 

Dean,  C.  D. 

Jacobs,  L.  L. 

Loudon,  A.  C. 

Macaulay,  H.  D. 

Marchand,  J.  A.  H. 

Martindale,  E.  S. 

McClymont,  H.  R. 

McColl,  C.  R. 
Juniors: 

Buckley,  P.  B. 

McCort,  C.  R. 

Richardson,  W.  H.  S. 

Roberts,  S.  O. 
Transferred  from  the  Class  of  Associate  Member  to  that  oj 
Member: 

Caddy,  A.  E.  Johnson,  S.  B. 

Decew,  J.  A.  McLean,  N.  B. 

Elliot,  L.  B.  Murdoch,  G.  G. 

Hill,  B.  M.  Redmond,  A.  V. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member: 

Dupuis,  L.  C.  McLerie,  A.  G. 

Keefer,  J.  A.  Stinson,  J.  N. 

Kirkpatrick,  A.  M.  Wynne-Roberts,  L.  W. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member: 

Lindsay,  C.  C. 
E.  Ratz,  J.  E. 

Stephens,  W.  E. 
Wright,  A.  C. 

Kirkpatrick,  P.  C. 
Transferred  from  the  Class  of  Student  to  that  of  Junior: 

Galbraith,  R.  D.  Redman,  W.  B. 


Cole,  G.  P. 
White,  F.  O. 

McFaul,  W.  L. 
Pickings,  H.  B. 
Richardson,  F.  L. 
Ross,  K.  G. 
Skolfield,  H.  N. 
Stidwill,  F. 
Stokes,  C.  W. 
Tripp,  G.  M. 
Walcott,  W.  D. 
Whitney,  C.  S. 
Wickwire,  D.  S. 


Simpson,  B.  N. 
Vogan,  G.  O. 
Whitman,  C.  O. 


Avery,  C.  R. 
Drolet,  J.  H.  A. 
Heroux,  J.  E. 
Johnson,  R.  P. 


Fawcett,  T. 

Richards,  E.  G. 
Shaw,  J.  W.,  Jr. 
Sherrin,  P. 
Wilson,  B. 


Walcot,  J.  B. 


August 
Members: 

Locke,  T.  J. 

Reid,  F.  C. 
Associate  Members: 

Anderson,  J.  N. 

Archibald,  C.  L. 

Beresford,  G.  W. 

Bigwood,  H.  M. 

Buckley,  R.  E. 

Burbank,  M.  A. 

Campbell,  W.  R. 

Crombie,  W.  B. 


19th,  1919 

Svenningson,  S. 


Lowry,  G.  H. 
MacKenzie,  W.  J. 
MacLaurin,  J.  G. 
Malloch,  E.  S. 
Malloch,  N. 
Mc Andrew,  J.  B. 
McCoy,  L. 
Mills,  T.  S. 
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Dawson,  F.  M. 

Ellison,  C.  H. 

Elliott,  C.  C. 

Franzen,  J.  L. 

Freeman,  R.  P. 

Frost,  S.  R. 

Gisborne,  L.  L. 

Harland,  W. 

Hughson,  T.  L. 

Janssen,  W.  A. 
Associate: 

Block,  J.  F. 
Juniors: 

Bradley,  C. 

Crawford,  A.  W. 

Gardner,  D.  B. 

MacLean,  C.  S. 
Transferred  from  the  Class 
Member: 

Cockburn,  J.  R. 

Ferguson,  G.  H. 

Greene,  J.  F. 

Holmes,  A.  R. 

Miles,  H.  R. 
Transferred  from  the  Class 
Member: 

Blue,  W.  E. 

Ford,  J.  W. 

French,  M.  H. 

Goodman,  F.  I.  C. 

Gregory,  A.  W. 

Harkness,  R.  B. 

Hay,  W.  W. 

Hogarth,  B.  B. 

Lye,  R.  G. 
Transferred  from  the  Class 
Member: 

Barcelo,  J.  R. 
Transferred  from  the  Class 

Dery,  f. 


Montgomery,  W.  G. 
Morgan,  R.  C. 
Petrie,  J.  B. 
Ponton,  G.  M. 
Ross,  O.  W. 
Silcox,  H.  R. 
Troop,  S. 
Trowsdale,  R.  S. 
Way,  E.  O. 


McDonald,  N.  G. 
Pennock,  W.  B. 
Ryan,  J.  H. 
Young,  F.  B. 
of  Associate  Member  to  that  of 

McDougall,  G.  K. 
McLay,  D.  B. 
Nevitt,  I.  H. 
Sprenger,  A.  R. 

of  Junior  to  that  of  Associate 

MacGillivray,  J.  A. 
MacLachlan,  R.  C. 
Morrow,  H.  M. 
Nehin,  F.  O'B. 
Norris,  J.  H. 
Shaw,  J.  B. 
Stewart,  J.  C. 
Wilson,  N. 

of  Student  to  that  of  Associate 

Marien,  E.  R. 
of  Student  to  that  of  Junior: 
Ward,  R.  C. 


Transferred  from  the  Class  of  Junior  to  Associate  Member: 

Caron,  J.  G.  Kohl,  G.  H. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member: 

Bangs,  R.  G.  Szammers,  C.  F. 

Hay,  A.  K.  Taylor-Bailey,  F.  W. 

Transferred  from  the  Class  of  Student  to  that  of  Junior: 

Allingham,  R.  Little,  E.  C. 

Chalmers,  G.  H.  Pringle,  J.  E. 

Fuller,  C.  H.  R. 
Transferred  from  the  Class  of  Junior  to  that  of  Associate: 

Norrish,  W.  H. 

October  28th,  1919 


September 
Member  s.- 
Boyd,  W.  H. 

Cornwall,  C.  A.  K. 
Associate  Members: 

Ault,  H.  W. 

Balfour,  H.  E. 

Beauchemin,  J.  A. 

Chesnut,  V.  S. 

Frith,  H.  W. 

Fuller,  H.  P. 

Habben,  L.  E. 

Hodsdon,  D.  W. 

Jamieson,  D.  W. 

Macdonald,  W.  C. 

MacLachlan,  J.  G. 

McCarthy,  T.  V. 
Juniors: 

Bishop,  A.  L. 
Transferred  from  the  Class 
Member: 

Archer,  A.  R. 

Farmer,  J.  T. 


23rd,  1919 
Kyle,  D. 


McDougall,  J.  C. 
O'Connor,  J.  F. 
Parker,  S.  R. 
Perry,  F.  M. 
Polet,  M. 
Pozer,  C.  H. 
Racey,  H.  W. 
Runciman,  A.  S. 
Sherman,  H.  B. 
Wang,  S. 
Whitman,  K.  E. 
Young,  W.  I. 

Plummer,  W.  E. 
of  Associate  Member  to  that  of 

Hodgson,  J.  P. 


Members: 

Butler,  F.  L. 

Ketchen,  W.  L. 
Associate  Members: 

Ball,  A.  N. 

Barnes,  F.  M. 

Barnjum,  H.  F.  G. 

Beck,  E.  H. 

Bowen,  S. 

Brown,  L.  L. 

Butler,  A.  W.  L. 

Campbell,  N. 

Courtice,  E.  D.  W. 

Cram,  H.  R. 

Danks,  F.  A. 

Doane,  H.  W.  L. 

Dryden,  J.  G. 

Fairbanks,  R.  L. 

Fellowes,  K.  C. 

Graham,  A.  G. 

Hallock.  B. 

Juniors: 

Chapman,  E.  W.  G. 

Cookson,  L.  H. 

Dawson,  K.  L. 
Transferred  from  the  Class 
Member: 

Brakenridge,  C. 

Brown,  P.  P. 

Craig,  J.  C. 

Grim,  W.  A.  E. 
Transferred  from  the  Class 
Member: 

Bothwell,  R.  S.  C. 

DesRosiers,  A. 

Fisken,  A.  D. 

Gordon,  J.  M. 

Hogarth,  C.  E. 
•    Knight,  F.  C. 
Transferred  from  the  Class 
Member: 

Calvin,  R.  M. 

Duncan,  W.  E.  P. 
Transferred  from  the  Class 

Alberga,  G.  F. 

Brett,  J.  F. 

Gardner,  W.  M. 

Johnston,  B.  A. 


Peek,  R.  L. 
White,  A.  H. 

Johnston,  S.  W. 
Keith,  G. 
Macdonald,  R.  F. 
Mather,  R.  H. 
McKiel,  H.  W. 
McLellan,  J.  W. 
Mutch,  D.  A.  S. 
Oldham,  W.  F. 
Pease,  E.  R. 
Taylor,  W.  C. 
Whitelaw,  A.  R. 
Stuart,  W.  H. 
Tawse,  H.  S. 
Wood,  J.  R. 
Wynn,  E.  M. 
Young,  A.  G. 


McDonald,  W.  S. 
Poole,  J.  M. 
Timbrell,  E.  G. 
of  Associate  Member  to  that  of 

Holden,  J.  C. 
Magwood,  W.  H. 
Mathieson,  D.  M. 
Saunders,  R.  G. 
of  Junior  to  that  of  Associate 

Macrae,  L.  P. 
Murray,  W.  P. 
Saint-Laurent,  J.  B.  O. 
Spencer,  R.  A. 
Wilson,  C.  St.  J. 

of  Student  to  that  of  Associate 

Hepinstall,  R.  R. 
Richardson,  A.  A. 
of  Student  to  that  of  Junior: 
Johnston,  G.  W.  F. 
Layne,  G.  F. 
Mawhinney,  W.  G. 
McPherson,  D.  E. 
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November 
Members: 

Allison,  P.  L. 

Dill,  C.  W. 

Langley,  G.  R. 

Macdonald,  W.  B. 

Marble,  W.  O. 

Morrison,  J.  W. 
Associate  Members: 

Anderson,  G.  B. 

Barns,  B.  L. 

Blanchard,  C.  H. 

Blanchard,  G. 

Bookhout,  A.  F. 

Brisbane,  J.  S. 

Gorbett,  C.  F. 

Coutlee,  W.  F. 

Craig,  J. 

Crashley,  J.  W. 

Croly,  J.  B. 

de  Carteret,  S.  L. 

Earnshaw,  P. 

Fletcher,  W.  J. 

Forbes,  J.  H. 

Fowler,  C.  A.  D. 

Gates,  A.  B. 

Gilchrist,  T.  E. 

Gray,  A.  J. 

Hall,  E.  K.' 

Hervey,  P.  C.  B. 
Juniors: 

Cossette,  M. 

Evans,  C.  T. 

Hinton,  R.  E. 

Holmgren,  E.  L. 

Lynch,  H.  A. 

Lyon,  J.  E. 

McKenzie,  R.  D. 

Patterson,  J.  F. 
Associate: 

McAvity,  G.  C. 
Transferred  from  the  Class  of  Associate  Member  to  Member: 

Finlayson,  J.  N.  Hughes,  G.  B. 

Fisher,  S.  J.  Swan,  W.  G. 

Creig,  A.  R.  Tapley,  F.  B. 

Herriot,  G.  H. 


25th,  1919 

Roberts,  P.  B. 
Shirley,  E.  R. 
Sisson,  C.  E. 
Tarr,  C.  W. 
Westbye,  P.  P. 


Jones,  T.  M. 
Kennedy,  S.  S. 
Lauzon,  S.    A. 
Martineau,  J.  O. 
McLaren,  D.  L. 
Melling,  H.  T. 
Palmer,  F.  H. 
Perks,  W.  G. 
Pickrell,  W.  J. 
Pope,  S.  D.  H. 
Reid,  G.  C. 
Robertson,  C. 
Roblin,  H.  L. 
Seaton,  N.  D. 
Stout,  C.  V. 
Sutherland,  A.  L 
Tripp,  H.  H. 
Waring,  J.  A. 
Weekes,  A.  S. 
Bate,  C.  B. 


Reid,  J.  H. 
Roy,  L.  deB. 
Scholfield,  S. 
Shaw,  C.  B. 
Stavert,  R.  E. 
Thexton,  R.  D. 
Wills,  D.  C. 


Transferred  from  the  Class 
Member: 
•    Aggiman,  J.  N. 
Amoss,  F.  X. 
Ellis,  D.  S. 
Gibson,  J.  M. 
Hibbard,  F.  H. 
Hudson,  G.  M. 
McColl,  S.  E. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member: 

Bruce,  C. 

Cavanagh,  A.  L. 

Gage,  E.  V. 
Transferred  from  the  Class 

Black,  A.  P. 

Loignon,  H.  H.  B. 


of  Junior  to  that  of  Associate 

Nares,  B.  L. 
Peden,  E. 
Spicer,  P.  O. 
Taylor,  G.  R. 
Wells,  E.  E. 
Youngman,  W. 


McNeice,  L.  G. 
Muntz,  E.  P. 
Smyth,  E.  S. 
of  Student  to  that  of  Junior: 
Vance,  J.  A. 


December  30th,  1919 
Member: 

Winckler,  G.  W. 
Associate  Members: 

Ames,  F.  T. 

Anderson,  J.  M. 

Buchan,  P.  H. 

Drummond,  R. 

Gleeson,  L. 

James,  H.  C. 

Jones,  F.  S. 

Lionais,  J.  E. 

Lumsden,  J.  F. 

Maxwell,  M.  W. 

McDougal,  C.  H. 

Moore,  R.  C. 
Juniors: 

Campbell,  H.  M. 

Lamb,  J.  M.  M. 

Lancaster,  H.  P. 

Maxwell,  R.  J. 

Merry,  F.  S. 


Morgan,  N.  L. 
Morton,  J.  M. 
Nourse,  H.  C.  B. 
Pratt,  F.  M. 
Ross,  A.  M. 
Roy,  J.  E. 
Smith,  J.  W. 
Waddell,  N.  M. 
Whyte,  G.  H. 
Young,  W.  B. 
Yuill,  A.  C.  R. 


Molesworth,  John  B. 

(Lord  Congleton) 
Perry,  L.  A. 
Watson,  J.  M. 
Wilkins,  H.  O.  D. 
Wilson,  J.  S. 


Associate: 

Fraser,  R.  H. 
Transferred  from  the  Class  of  Associate  Member  to  that  of 
Member: 

Dickenson,  J.  G.  Hill,  E.  M.  M. 

Hertzberg,  H.  F.  H.  Munro,  G.  Reid. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member: 

Forsyth,  J.  Shackell,  S.  W. 

Gallaher,  O.  G. 
Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member: 

Humphrey,  A.  E.  Macdonald,  C.  B.  R. 

Transferred  from  the  Class  of  Student  to  that  of  Junior: 

Weeks,  R.  E. 


Report  of  Finance  Committee 


The  Finance  Committee  submits  a  similar  table  to 
those  prepared  during  the  past  few  years,  showing  the 
receipts  and  expenditures  for  the  last  ten  years,  on  which 
they  comment  as  follows: — 

1.  In  1918  the  receipts  from  The  Journal  are  shown  in 
Miscellaneous  Earnings  and  the  Expenses  of  The  Journal 
in  Printing  and  Stationery. 

In  1919  the  sum  of  $2,003.00,  received  as  voluntary 
subscriptions  to  The  Journal  are  shown  in  Miscellaneous 
Earnings,  and  the  difference  of  $3,019.00  between  the 
amount  received  from  advertising  and  the  expense  of 
publishing  The  Journal  is  shown  as  a  charge  against 
Printing  and  Stationery. 

2.  For  both  years  the  difference  between  the  cost  of 
Printing  and  Stationery  and  the  receipts  from-Miscellaneous 
Earnings  is  approximately  the  same  so  that  these  amounts 
may  be  ignored  in  making  a  comparison. 
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3.  Excluding  miscellaneous  earnings,  in  1919,  there 
is  an  increase  of  approximately  $8,000.00  in  the  gross 
receipts.  Both  subscriptions  and  entrance  fees  show  a 
large  increase  due  to  the  extension  that  has  taken  place  in 
the  activities  of  The  Institute.  This  increase  is  most 
satisfactory  and,  although  most  of  our  men  have  returned 
from  the  front,  the  subscriptions  this  year  have  not  bene- 
fitted to  the  full  extent  from  their  re-entry  into  civil  life. 

4.  Excluding  printing  and  stationery,  in  1919,  there 
is  an  increase  of  $12,278.00  in  the  expenses.  This  increase 
is  accounted  for  as  follows: — 

Salaries  and  Wages $6,265 .00 

General  Expenses 1,848 .  00 

Branch  Operations 2,287.00 

Legislation  Committee 1,727.00 

Other  Amounts 151 .00 

The  increase  in  Salary  and  Wages  account  is  partly 
chargeable  to  The  Journal,  which  would  account  for 
about  $4,000.00  of  the  increase,  partly  to  the  large  increase 
of  work  on  account  of  the  expansion  in  the  membership 
and  activities  of  The  Institute,  and  partly  due  to  the 
increases  it  has  been  necessary  to  make  in  the  salaries  of 
the  Staff.  The  increase  in  general  expense  is  not 
unreasonable  and  that  in  the  expenses  of  Branches  is 
caused  by  the  increased  number  of  Branches  and  the 
expense  of  the  professional  meetings. 

5.  A  portion  of  the  increased  expenditure  might  be 
considered  as  extraordinary,  but  these  extraordinary 
expenses  will  recur  from  time  to  time  and  your  Committee 


feels  that  steps  must  be  taken  to  obtain  sufficient  revenue 
to  wipe  out  our  present  deficit.  The  publication  of  The 
Journal  has  cost  The  Institute  approximately  $7,000.00 
during  the  past  year.  This  is  largely  caused  by  the 
inclusion  in  it  of  the  Engineering  Index,  but  this  Index 
is  of  great  service  to  our  membership  and  The 
Institute  may  certainly  feel  greatly  favoured  by  the  gen- 
erous arrangement  by  which  this  information  is  furnished 
us  by  the  American  Society  of  Mechanical  Engineers. 
Your  Committee  considers  it  would  be  a  great  mistake 
to  discontinue  this  publication,  but  that,  in  view  of  the 
benefit  the  membership  receive  from  The  Journal,  a 
reasonable  subscription  for  it  is  justified. 

6.  Your  Committee,  therefore,  recommend  that  the 
by-laws  be  amended  to  restore  the  subscription  fees  to 
The  Institute  to  the  amount  at  which  they  stood  before 
the  subscription  was  deducted  from  them  and  that  the 
present  by-law  charging  $2.00  per  annum  for  a  subscription 
to  The  Journal  be  retained.  This  would  increase  the 
revenue  of  The  Institute  about  $6,000.00  per  annum  and, 
with  the  larger  receipts  we  may  confidently  expect  from 
the  current  fees,  should  place  it  in  a  sound  financial 
condition.  In  view  of  the  length  of  time  necessary  to 
make  a  change  in  the  by-law,  your  Committee  would 
suggest  that  the  Annual  Meeting  recommend  the  Council 
to  request  our  membership  to  voluntarily  agree  to  this 
proposition  for  the  ensuing  year. 

Alex.  Bertram, 

Treasurer. 

Montreal,  January  15th,  1920 


RECEIPTS  AND  EXPENDITURES— THE  ENGINEERING  INSTITUTE  OF  CANADA 

Receipts. 

1910  1911  1912  1913  1914  1915  1916  1917        1918  1919 

(1)  Arrears  Collected $4,031  $2,092  $2,887  $1,994  $3,298  $6,733  $6,512  $6,125     $3,243  $3,703 

(2)  Current  Fees 9,491  11,893  13,897  15,037  15,616  12,438  13,176  15,359     15,538  19,117 

(3)  Advance  Fees 134  288  158  186  270  139  153  220          165  818 

(4)  Entrance  Fees 2,124  2,779  4,077  4,169  2,895  2,233  2,485  3,235       3,047  6,532 

(5)  TOTAL $15,780  $17,052  $21,019  $21,386  $22,079  $21,543  $22,326  $25,029   $21,993  $30,171 

(6)  Interest  Received 252  187  1,393  894  315  450  429  556          516  274 

(7)  Miscellaneous  Receipts..            79  174  341  225  172  87  972  113       6,050  2,122 

(8)  TOTAL $16,111  $17,413  $22,753  $22,505  $22,566  $22,080  $23,727  $25,698    $28,559  $32,567 

Expenditures. 

(9)  Interest  Paid                            —  —  $854  $1,695  $1,201  $1,200  $1,200  $1,200     $1,267  $1,301 
(10)     Printing  and  Stationery..     $6,268  $3,757  6,865  6,416  10,551  5,970  6,691  6,807     12,480  8,567 

11      Salaries  and  Wages......       3,846  4,714  5,195  4,906  5,652  4,909  5,180  7,873       8,519  14,784 

(12)  Taxes  and  Water 244  247  848  1,466  1,448  1,280  1,300  1,025       1,406  1,521 

(13)  General  Expense 2,670  4,198  4,307  5,257  4,812  4,151  3,260  4,612       5,265  7,113 

(14)  Branch  Societies 648  1,118  2,810  2,121  2,296  2,266  2,454  3,693       1,707  3,994 

(15)  Legislation —  —  —  —  —  1,727 

(16)  TOTAL $13,675  $14,034  $20,879  $21,861  $25,960  $19,776  $20,085  $25,210  $30,644  $39,007 

(17)  Excess  Receipts 2,436  3,378  1,874  646  —  2,304  3,642  488        —  — 

(18)  Excess  Expenditures 3,394  2,085  6,440 
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STATEMENT  OF  ASSETS  AND  LIABILITIES  AS  AT  31st  DECEMBER,  1919 


Assets. 


Liabilities. 


Property  Account 

Furniture: 

Balance  as  at  31st  Dec, 

1918 

Added  during  year 


$89,041.64     Special  Funds: 


$2,254.15 
1,293.65 


Less  10%  written  off  for  depreciation 


Library: 

Estimated  Value  of  Books 

Investments,  including  Special  Fund: 

Canada  Permanent  Mortgage  Corpora- 
tion Stock,  18  Shares  Par  Value, 
$10.00  each 

Montreal  Light,  Heat  &  Power  Co. 
Stock,  6  Shares  Par  Value,  $100.00 
each 

Dominion  of  Canada  Victory  Loan 
Bonds,  1927.  $500.00  Par  Value. .  . 

Dominion  of  Canada  Victory  Loan 
Bonds,  1934,  $1,500.00  Par  Value . 

Arrears  of  Fees— Estimated 


Accounts  Receivable: 

Advertising  in  Journal. 
Advances  to  Branches. 


$3,547.80 
354.78 


$      180.00 

120.50 

500 .00 

1,500.00 


$3,395.34 
350.00 


3,193 .02 


6,330.00 


2,300.50 
5,000.00 


Gold  Medal  . 


3,745 .34 
45.00 


Prize  Fund  Account $468 .77 

Leonard  Medal 527.50 

Plummer  Medal 500 .00 

Fund  in  Aid  of  Members  and  Families.  1,470,86 


Mortgage  on  Property: 

Royal  Institute  for  the  Advancement 
of  Learning. 

Mortgage  on  Mansfield  St.  Pro- 
perty at  6% 

Interest  accrued  thereon  to  date . . 


$20,000.00 
216.67 


Accounts  Payable 

Canadian  Bank  of  Commerce  Loan. 
Sundry  Rebates  Due  to  Branches. 
Surplus  Account: 

Balance  as  at  31st  Dec,  1918 


Less: 

Deficit  for  year  to  31st  Dec,  1919., 

Depreciation  written  off  Furniture. 


$84,184 .09 


6,439.57 

$77,744.52 
354.78 


2,967.13 


20,216.67 

6,724.01 

5,000 .00 

483.16 


77,389.74 


Cash: 


Savings  Bank  Account 

$    529.83 

Current  Bank  Account 

2,527.10 

Petty  Cash  on  Hand 

68.28 

3,125.21 
$112,780.71 

Montreal,  14th  January,  1920. 

Verified:  Riddell,  Stead,  Graham  &  Hutchison,  C.A., 

Auditors. 


$112,780.71 
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STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOR  THE  YEAR  ENDED  31st  DECEMBER,  1919 


Revenue. 


Expenditure. 


Subscriptions: 

Arrears  of  Fees $  3,703 .41 

Current  Fees 19,117.61 

Advance  Fees 818 .  10 

Entrance  Fees 6,532 .00 


Interest: 


Savings  Bank  Account . 
On  Overdue  Fees 


$  57.04 
217.44 


$30,171.12 


274.48 


Dividends: 

Canada  Permanent  Mortgage  Corpora- 
tion Stock 

Montreal  Light,  Heat  &  Power  Co. 
Stock 

Journal  Subscriptions 

Rent  of  Hall 

Expenses  of  Committee,  Rebate 


Balance  being  excess  of  Expenditure  over 
Revenue  for  the  year  ending  31st  De- 
cember, 1919 


$    18.00 
27.00 


45.00 

2,003.00 

40.00 

33.66 


$32,567.26 


6,439.57 


$39,006.83 


Interest  on  Mortgage $1,301  39 

Office  Supplies  and  Stationery ^951  84 

Books,  Magazines  and  Library  Expenses 352  62 

Postage  and  Telegrams 1,313  89 

Postage  on  Transactions '609  ^56 

Salaries  of  Secretary  and  Office  Staff 13,912  86 

Caretaker's  Wages  and  Service 871  60 

Taxes      \  \ . .  1,317.24 

Water  Rates 203  70 

Repairs  and  House  Supplies 550  33 

Auditors'  Fees 300  00 

Students'  Prize '  ' . .  25  !oo 

Expenses — Annual  Meeting '.'.'.'.'.  478 TO 

Expenses — Montreal  Branch  Meetings ...  1,176 !  1 2 

Expenses— St.  John  Professional  Meeting 117  ^45 

Expenses— Western  Professional  Meeting 25  03 

Insurance 19  50 

Electric  Light,  Power  and  Gas '  149  75 

Fuel 579:16 

Telephone 141  80 

Bank  Exchange 76 .29 

Miscellaneous  Expenses 156  17 

Legal  Expenses " . '  190  00 

Gzowski  Medal [ .[  58  97 

Printing  and  Binding 2,596 .50 

Travelling  Expense [.'.  1,312 .40 

Journal  Expense 3,019 .01 

Certificates ..." '325  ioo 

Year  Book  Advertising 154  52 

Branch  Stationery  and  Supplies 115  82 

Badges 26 .77 

Legislation  Committee 1,536 .84 

Ontario  Provincial  Division 75 .00 

Quebec  Provincial  Division 13 .50 

Alberta  Provincial  Division 7  25 

Donation 200  00 

Tobacco  Fund,  1918,  Balance  Written  Off 258  23 

Examination  Fees  Overpaid 8 .00 

Rebates  of  Fees  to  Branch  Societies: 

Toronto $486.21 

Quebec 143.25 

Winnipeg 314  .07 

Ottawa 440 .26 

Vancouver 185 .63 

Victoria 121 .40 

Edmonton 66  55 

Calgary 115.50 

Saskatchewan 138 .90 

Peterborough 25  75 

St.  John 77.00 

Hamilton 84  00 

Halifax 123.80 

Sault  Ste.  Marie 33  30 

Niagara 85.10 

Border  Cities 38 .90 


2,479.62 


Montreal,  14th  January,  1920. 

Verified:  Riddell,  Stead,  Graham  &  Hutchison,  C.A., 

Auditors. 


$39,006.83 
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Report  of  the  Library  &  House  Committee 

During  the  past  year  your  Committee  has  investi- 
gated conditions  in  connection  with  the  Library  and  has 
come  to  the  conclusion  that  the  Library  can  be  made 
much  more  useful  than  it  is  at  present.  It  was  understood 
that  money  was  not  available  for  the  Library  during  the 
past  year  and  consequently  no  specific  recommendations 
were  made.  We  would  point  out,  however,  that  in  order 
to  keep  a  technical  library  up  to  date,  there  must  be  added 
each  year  a  reasonable  percentage  of  new  books  on  a 
number  of  subjects  which  are  not  at  present  properly 
covered.  We  recommend  therefore,  that  an  appropriation 
be  set  aside  for  the  Library  and  that  the  incoming  Library 
Committee  be  authorized  to  make  a  judicious  selection  of 
needed  technical  books.  As  a  further  means  of  making 
the  Library  more  useful  particularly  to  outside  members, 
we  would  recommend  the  preparation  of  a  Library 
Catalogue  to  be  placed  in  the  hands  of  all  members  of 
The    Institute. 

The  staff  quarters  of  the  building  are  not  sufficient  for 
the  headquarters'  staff  and  a  re-allocation  should  be  made. 

The  Council  has  approved  of  the  suggestion  of  the 
Library  and  House  Committee  that  the  expensive  ventila- 
ting equipment  in  the  basement  of  the  building  be  sold. 
The  amount  realized  from  this  should  provide  a  reason- 
able fund  for  books  for  1920. 

Your  Committee  recommends  that  in  future  two 
separate  committees  be  appointed,  one  to  deal  with  the 
Library,  the  other  the  House. 


Publications  Received 

The  following  publications  were  presented  to  The 
Institute  during  the  current  year: — 

By  Geo.  A.  Mountain,  M.E.I.C— Report  of  Board 
of  Railway  Commissioners  of  Canada,  1916. 

By  F.  A.  Combe,  A.M.E.I.C— Principles  of  Combus- 
tion in  the  Steam  Boiler  Furnace,  by  Arthur  D.  Pratt. 

By  W.  Bell  Dawson,  M.E.I.C— Reports  of  Tidal 
and  Current  Survey,  1894-1918. 

By  R.  De  L.  French,  M.E.I.C— Handbook  of  Street 
Railroad  Location,  by  John  P.  Brooks,  Surveying  Manual, 
by  Pense  &  Ketchum,  Manual  of  Field  Engineering,  by 
Ives  &  Hilts,  The  Building  Law  of  the  City  of  Boston, 
Acts  of  1907-Chapter  550.  Rural  Sanitation  in  the 
Tropics,  by  Malcolm  Watson,  The  Railroad  Spiral,  by 
Searles. 

By  F.  C  C  Lynch,  A.M.E.L— Index  Map,  1919, 
corrected. 

By  H.  W.  B.  Swabey,  M.E.I.C  Standard  Instruc- 
tions for  Chief  Examiners  to  Govern  Inspection  of  Steel, 
Shell  and  Forgings. 

By  The  Canadian  Engineer. — Bound  Volume  XXXV, 
The  Canadian  Engineer,  July-Dec.  1918.  Bound  Volume 
XXXVI,  The  Canadian  Engineer,  January- June  20, 
1919. 


By  The  Trautwine  Company. — The  Civil  Engineer's 
Pocket  Book. 

By  The  American  Institute  of  Consulting  Engineers, 
Inc. — Constitution  and  By-Laws  and  List  of  Members. 

By  R.  E.  Horton. — The  Measurement  of  Rainfall 
and  Snow,  by  Robert  E.  Horton,  Consulting  Engineer, 
Albany,  N.Y. 

By  The  Canadian  Ingersoll-Rand  Company. — Com- 
pressed Air  Data. 

By  C  F.  Herington. — Powdered  Coal  as  a  Fuel. 

By  The  Public  Works  Department  of  the  City  of 
Boston. — Annual  Report  for  1917. 

By  The  Hydro  Electric  Power  Commission  of  Ontario, 
Toronto.— Annual  Reports  for  1909;  1911,  1912,  1914, 
1915,  3  volumes  for  1916,  3  volumes  for  1917,  1918. 

By  The  Sturtevant  Engineering  Company. — Mech- 
anical Draft. 

By  The  Association  of  Dominion  Land  Surveyor. — 
Annual  Report  of  Twelfth  Annual  Meeting. 

By  The  Department  of  the  Interior. — Topographical 
Surveys  Branch  Bulletin  No.  42,  The  Testing  of  Aneroid 
Barometers  at  the  Laboratory  of  the  Dominion  Land 
Surveys. 

By  The  National  Xray  Reflector  Company. — Lighting 
from  Concealed  Sources. 

By  The  Altantic  Loading  Company,  New  York. — 
Construction  and  Operation  of  a  Shell  Loading  Plant 
and  the  Town  of  Amatol,  New  Jersey,  prepared  by 
Victor  F.  Hammel,  M.  Am.Soc.CE. 

By  The  United  States  Housing  Corporation,  Wash- 
ington, D.C — Report  of  the  United  States  Housing 
Corporation — Houses,  Site-planning,  Utilities. 

By  Octave  Doin  &  Fils,  Publishers,  Paris  France. — 
Mines,  Grisou,  Poussieres. 

By  The  D.  Van  Nostrand  Company,  Publisher, 
New  York. — Motor  Vehicles  and  Their  Engines,  by 
Fraser  &  Jones,  The  Location,  Construction  and  Main- 
tenance of  Roads,  by  John  M.  Goodell,  Asphalts  and 
Allied  Substances,  by  Herbert  Abraham. 

By  Doran  &  Company,  Publishers. — Gas  and  Flame, 
Aircraft  in  War  and  Commerce,  Practical  Flying. 

By  The  Societe  Generate  d'Etude  et  de  Travaux 
Topographiques,  d'Etudes  et  Travaux  Geodesiques  et 
Topographiques. 

By  Masson  &  Company,  Publishers,  Paris,  France. — 
Les  Applications  de  la  Physique  pendant  la  Guerre. 

By  McGraw-Hill  Book  Company,  New  York- 
Concrete  Engineers'  Handbook,  by  Hool  &  Johnson. 

The  following  additions  were  made  in  exchange  of 
The  Journal  or  the  Transactions: 

Technical  Supplement  to  the  Review  of  the  Foreign 
Press,  The  Associated  General  Contractors  of  America 
Publications,  Experiment  Station  Record,  U.S.  Depart- 
ment of  Agriculture  Revista  Del  Centro  Estudiantes  De 
Ingenieria,  Professional  Memoirs,  Corps  of  Engineers, 
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U.S.  Army,  Geological  Survey  Publications,  U.S.  Geolo- 
gical Survey  Department,  Publications  of  the  Societe 
Industrielle  du  Nord  de  la  France,  Journal  of  the  U.S. 
Artillery,  Publications  of  the  University  of  Illinois 
Library,  Shipbuilding  and  Harbour  Construction 
Magazine,  Oil  News. 

Respectfully  submitted, 

Alex.  Bertram, 

Chairman. 
Montreal,  January  14th,  1920. 


Report  of  Publications  Committee 

On  behalf  of  the  Publications  Committee  I  beg  to 
submit  the  following  report  for  the  year  1919:— 

We  recommend  that  the  papers  named  below,  and 
discussion  thereon  shall  be  printed  in  Transactions. 
Manufacture      of      Munitions      in 

Canada H.  H.  Vaughan. 

The  Mount  Royal  Tunnel  from  an 

Economic  Point  of  View H.  K.  Wicksteed 

The  Mount  Royal  Tunnel J.  L.  Busfield. 

Mean  Sea  Level  as  a  General  Datum 

for  Canada W.  Bell  Dawson. 

The  Mining  and  Metallurgy  of  Cobalt 

Silver  Ores President  Leonard. 

The    Design    and    Construction    of 

Reinforced     Concrete     Viaducts. 

North  Toronto.    C.P.R B.  O.  Eriksen  and 

H.  S.  Deubelbeiss. 
Notes  on  the  Test  of  a  Girderless 

Floor P.  Gillespie,  and 

T.  D.  Mylrea. 
Suggested    Harbour    Improvements 

For  Greater  Montreal E.  S.  M.  Lovelace. 

The  Design  of  Hydro-Electric  Power 

Plants      for      Combatting       Ice 

Troubles R.  M.  Wilson. 

Railway  Electrification John  Murphy. 

Economics  of  Electric  Operation  of 

Railways W.  G.  Gordon. 

Railroad  Electrification F.  H.Shepard. 

Sooke  Lake  Water  Supply.    Victoria, 

B.C C.  H.  Rust. 

The  Bloor  Street  Viaduct.  Toronto . .  Thomas  Taylor. 
The  Operation  of  Railways  as  an 

Engineering  Problem V.  I.  Smart. 

The    Design    and    Construction    of 

Reinforced      Concrete      Covered 

Reservoirs R.  deL.  Fiench. 

Proposed  Tidal  Hydro-Electric  Power 

Development   of   the   Petitcodiac 

and  Memramcook  Rivers W.  R.  Turnbull. 

The  Toronto  Drifting  Sand  Water 

Purification  Plant William    Gore    and 

William  Storrie. 


It  is  understood  that  discussion  shall  be  revised  where 
necessary  before  publication,  and  that  in  the  case  of 
papers,  any  general  remarks  pertinent  only  to  the  occasion 
of  presentation  of  the  paper,  shall  be  deleted  from 
Transactions.  Members  concerned  will  be  expected  to 
co-operate  in  making  such  revisions  as  are  necessary. 

Owing  to  the  shortness  of  time  available  it  was 
found  imposible  to  give  adequate  consideration  to  the 
papers  appearing  in  the  December  issue  of  The  Journal. 
It  is  therefore  recommended  that  these  papers  be  con- 
sidered by  the  Publications  Committee  for  1920,  and 
that  a  similar  procedure  be  followed  in  future. 

According  to  By-laws  the  Transactions  will  also 
contain  reports  of  the  General  Professional  Meetings  to 
which  extended  reference  has  been  made  in  The  Journal 
from  time  to  time. 

It  is  also  recommended  that  a  list  of  all  papers 
appearing  in  The  Journal  be  printed  in  Transactions, 
with  corresponding  reference,  so  that  there  may  be 
available  in  one  volume  a  complete  statement  of  all 
publications  in  the  form  of  papers  by  members  of  The 
Institute. 

The  report  of  the  committee  is  unanimous. 

On  behalf  of  the  committee  I  beg  to  remain, 
Yours  faithfully, 


Montreal,  December  29th,  1919. 


E.  Brown, 

Chairman. 


Report  of  Honour  Roll  Committee 


Since  the  report  of  your  Committee  last  year  con- 
siderable additional  data  has  been  received  showing  that 
the  members  of  The  Institute  made  even  a  greater  and 
more  creditable  record  at  the  Front  than  our  previous 
report  indicated. 

This  Committee  is  compiling  all  available  information 
regarding  the  records  of  our  men  at  the  Front  and  it  is 
hoped  that  within  another  year  this  work  can  be  completed 
so  that  a  final  report  may  be  made  and  published  for  the 
benefit  of  the  membership. 

Respectfully  submitted, 

C.  N.  MONSARRAT, 

Chairman. 
Montreal,  January  14th,  1920. 


Report  of  Board  of  Examiners  and 
Education 


The  principal  work  of  the  Board  during  the  year 
has  been  the  consideration  of  such  applications  for 
admission  and  transfer  as  have  been  referred  to  the 
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Board  by  Council  with  a  view  to  appraising  the  educa- 
tional qualifications  of  the  candidates.  Although  examin- 
ations have  been  specified  for  many  applicants,  very 
few  offer  themselves  for  examination,  as  the  great  majority 
of  candidates,  for  Associate  Membership  particularly, 
prefer  to  wait  until  their  experience  enables  them  to 
attain  that  grade  without  examination. 

The  following  table  shown  the  number  of  candidates 
who  presented  themselves  for  examination  and  the 
general  results: — 

Schedule  B  Passed  Failed  Total 

Physics  and  Mechanics 2  3  5 

Strength  of  Materials 4  1  5 

Schedule  C 

Railway  Engineering J          1  2 

Electrical  Engineering 10  1 

Hydraulic  Engineering 1          0  1 

Total 9  5        14 


H.  M.  MacKay, 


Chairman. 


Report  of  the  Committee  on  Steel 
Railway  Bridges 


Your  Committee  desires  to  report  as  follows: — 

It  has  during  the  year  followed  developments  in 
the  art  of  bridge  design  and  construction,  especially 
with  regard  to  physical  and  chemical  properties  of  material, 
the  question  of  impact,  standard  engine  loadings,  stand- 
ard clearances,  column  formulae  etc.,  and  a  number 
of  written  communications  have  been  discussed  on  these 
and  other  details  of  the  subject. 

During  the  year  co-operation  has  been  effected 
with  Committee  XV  of  the  American  Railway  Engineer- 
ing Association,  which  is  doing  similar  work  as  this 
Committee,  by  submitting  copies  of  our  specification  to 
that  body  and  discussing  various  phases  of  our  work  with 
it.  Members  of  their  Committee  were  complimentary 
regarding  the  general  makeup  and  sequence  of  our 
specification,  and  it  is  understood  that  their  new  specifica- 
tion will  be  modelled  along  similar  lines.  As  a  matter 
of  information  may  be  mentioned  the  fact  that  they 
have  decided  to  recommend,  as  standard  practice,  a 
clearance  diagram  practically  the  same  as  ours,  viz. 
16  ft.  wide  x  22'6"  high  from  base  of  rail  with  small 
differences  in  the  lower  corners,  and  in  addition  they 
are  adopting  the  Specifications  on  Materials  put  forth 
by  the  American  Society  for  Testing  Materials. 

A  rather  full  discussion  has  also  been  going  on  regard- 
ing assumed  loadings  for  bridges.  The  concensus  of 
opinion  seems  to  be  that  Cooper's  system  of  loading 
should  be  maintained,  while  there  is  a  growing  feeling 
that  this  system  no  longer  gives  the  best  results  in  view 


of  the  advent  of  the  Mallet,  Decapod  and  the  Electric 
Locomotive,  which  are  entirely  different  from  the  Consoli- 
dation Engine  used  in  the  Cooper  system. 

In  addition  to  the  foregoing  some  discussions  have 
been  sent  in  by  various  members  of  the  Committee  with 
respect  to  moveable  bridges,  which  have  been  considered 
and  are  held  for  later  action. 

Your  Committee  thinks,  therefore,  in  view  of  the 
still  unsettled  state  of  opinion  in  the  various  bodies 
studying  these  questions,  it  is  not  justified  in  making  a 
definite  report  involving  revisions  at  the  present  time 
in  connection  with  the  current  specifications. 

Respectfully  submitted, 

On  behalf  of  the  Committee, 


P.  B.  Motley, 


Montreal,  Dec.  20,  1919. 


Chairman. 


Committee  on  International  Affiliation 


Your  Committee  on  International  Affiliation  report 
that,  while  nothing  of  an  official  nature  has  transpired 
during  the  past  year,  the  relations  of  our  Institute  with 
the  great  United  States  Engineering  Societies  have  been 
of  the  most  agreeable  nature. 

At  our  Annual  Meeting  in  Ottawa  last  year,  we  were 
honored  by  the  attendance  of  Dr.  Ira  C.  Hollis,  represent- 
ing the  American  Society  of  Mechanical  Ergineers,  Pro- 
fessor Comfort  A.  Adams,  representing  the  American 
Institute  of  Electrical  Engineers,  and  Mr.  Flynn,  repre- 
senting the  United  Engineering  Societies,  who  each  deli- 
vered an  address  conveying  the  friendly  and  co-operative 
feeling  of  these  Societies  to  our  own. 

Invitations  have  been  received  by  many  of  our 
members  to  attend  meetings  of  the  various  United  States 
Engineering  Societies  and  our  Secretary  was  cordially 
welcomed  by  the  American  Society  of  Mechanical  En- 
gineers at  their  recent  Annual  Meeting  in  New  York.  We 
have  enjoyed  the  friendly  co-operation  of  the  American 
Societies  throughout  the  year  and  they  have  frequently 
expressed  their  willingness  in  every  possible  way  to  assist 
us  in  our  Society  work  and  in  building  up  a  strong  engin- 
eering organization  in  Canada. 

A  concrete  example  of  the  splendid  assistance  rendered 
by  the  American  Society  of  Mechanical  Engineers  is 
furnished  by  the  arrangement  they  have  made  permitting 
The  Engineering  Institute  of  Canada  to  publish  in  its 
Journal  the  Engineering  Index,  which  is  compiled 
by  that  Society  at  great  expense,  for  a  nominal  sum  per 
annum.  This  Index  is  of  great  value  to  our  membership, 
who  receive  it  every  month  in  our  Journal  and  thus  obtain 
a  survey  of  all  important  articles  relating  to  every  branch 
of  the  Engineering  profession. 

H.  H.  Vaughan, 

Chairman. 
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Report  of  the  Engineering  Standards 
Committee 


Your  Committee  desires  to  present  the  following 
Report  to  The  Institute  as  to  the  activities  of  the  Canadian 
Engineering  Standards  Association  for  the  year  1919: — 

The  Canadian  Engineering  Standards  Committee 
was  incorporated  under  Federal  Charter  on  January 
21st,  1919,  as  the  Canadian  Engineering  Standards 
Association  with  the  object  of  carrying  out  in  Canada 
for  the  benefit  of  Canadian  industries  work  similar  to 
that  done  in  England  by  the  British  Engineering  Standards 
Association  which  has  proved  of  such  great  industrial 
value. 

The  original  members  of  the  Canadian  Engineering 
Standards    Committee,    before    incroporation,    are    as 
follows: 
Chairman — Sir    John    Kennedy,    Consulting    Engineer, 

Montreal,    Harbor    Commissioners     &    Chairman, 

Advisory  Cons,  of  Council,  Institution  of  Civil  Eng. 

Vice-Chairman — Capt.  R.  J.  Durley,    O.B.E.,  Engineer, 
i/c  Div.  of  Gauges  &  Standards  I.M.M. 

H.  H.  Vaughan,  General  Manager,  Dominion 
Bridge  Company,  Montreal. 

Hon.     Sec'y.— Professor    J.    B.    Porter,    D.Sc.    McGill 
University. 


Lt.-Col.  W.  P.  Anderson,  C.M.G.— Chief  Engineer,  Dept. 
Marine,  Ottawa. 

M.  J.  Butler,  C.M.G.— G.  M.  Armstrong- Whitworth  Co., 
Montreal. 

K.  M.   Cameron — Supervisory  Engineer,   Dept.   Public 
Works,  Ottawa. 

E.  Deville,  L.L.D. — Surveyor  General,  Dept.  of  Interior, 
Ottawa. 

G.     H.     Duggan — President,     Dominion    Bridge    Co., 
Montreal. 

J.  M.  R.  Fairbairn — Chief  Engineer,  Canadian  Pacific 
Railway  Co.,  Montreal. 

L.  A.  Herdt,  D.Sc— Chairman,  Can.  Electro  Technical 
Commission,  Montreal. 

R.  Hobson— President,  Steel  Co.  of  Canada,  Hamilton. 

Wm.  Inglis — President,  John  Inglis  Co.,  Toronto. 

Major  W.  J.  Keighthly— Chief  Inspector,  Military  Stores, 
Ottawa. 

A.  B.  Macallum,  D.Sc.  F.R.S.— Chairman,  Hon.  Advisory 
Council,  Ottawa. 

D.   H.  McDougall — President,  Nova  Scotia  Steel  Co., 
New   Glasgow. 

J.    C.    McLennan,    D.Sc.    F.RS.— Professor  of  Physics, 
University  of  Toronto,  Toronto. 


P.  L.  Millar— G.  M.  Canadian  Vickers  Co.,  Montreal. 

Lt.-Col.  C.  N.  Montsarrat— Cons.  Eng.,  Dept.  Rys.   & 
Canals,  Ottawa. 

R.   A.    Ross — Cons.    Eng.  &   Member    Hon.    Advisory 
Council,  Montreal. 

R.  F.  Ruttan,  M.D.— Prof.  Chemistry,  McGill  University 
&  Member  Hon.  Advisory  Council,  Montreal. 

A.   Surveyer— Cons.   Eng.  &   Member    Hon.    Advisory 
Council,  Montreal. 

A.  Stansfield,  D.Sc— Prof.  Metallurgy,  McGill  University, 
Montreal. 

W.  F.  Tye — Con.s  Engineer,  Montreal. 

E.  O.    Way — Chief    Inspector,    Weights    &   Measures, 
Ottawa. 


Officers  of  the  Canadian  Engineering  Standards  Association 
as  of  December  1st,  1919. 


Chairman 

Vice-Chairmen . 

Hon.  Secretary. 
Secretary 


.  Sir  John  Kennedv 
H.  H.  Vaughan  ' 
T.  A.  Russell 
J.  B.  Porter,  D.Sc 

.R.  J.  Durley,  O.B.E.,  Room 
112,      Western      Block, 
Ottawa,  Canada. 


The  Nominated  Members  of  the  Main  Committee  of  the 
Association  as  of  November  1st,  1919,  Are: 


Robert  Hobson,  Steel  Co.  of 
Canada  Hamilton 

R.  E.  Jamieson,  President,  Dom- 
inion Rubber  Co.,  Montreal.. . 

A.  R.  Goldie,  Goldie  &  McCulloch 
Co.,  Gait,  Ont. 


Nominated  by 


Canadian 
Manufacturers  Ass'n. 


D.  H.  McDougall,  Nova  Scotia] 

Steel  &  Coal  Co.,  New  Glasgow.  I      Canadian  Mining 
A.  Stansfield,  D.Sc,  Prof.  Metal- 1  Institute 

lurgy,  McGill  Univ.,  Montreal.] 


W.   J.   Francis,    Cons.  Engineer,' 
Montreal 

W.     F.     Tye,     Cons.    Engineer, 
Montreal 

H.  H.  Vaughan,  Dom.  Bridge  Co., 
Montreal 


Engineering    Institute 
of  Canada 


A.  B.  Macallum,  F.R.S.,  Chair- 
man, Research  Council,  Ottawa.  1 

J.  C.   McLennon,   F.R.S.,   Prof.  [Advisory   Council 
Physics,    Toronto    University,  |     Scientific  and 

R.    A.    Ross,    Consulting    Eng.,|  Research. 

Montreal.  J 


for 
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G.  H.  Duggan,  Dominion  Bridge 
Co.,  Montreal 

Sir    John    Kennedy,    Consulting 
Engineer,  Montreal. 

J.  B.  Porter,  D.Sc.,  Prof.  Mining 
Engineering,  McGill  University,  | 
Montreal.  J 


Institution  of  Civil 
Engineers 


P.  Gillespie,  Prof.,  Applied  Me-] 

chanics,  University  of  Toronto.! 
T.  A   Russell,  Willys-Overland  of  lUniversity  0f  Toronto 

of  Canada,  Toronto. 
J.   Watson  Bain,   Chemical  En-j 

gineer,  University  of  Toronto.  J 


A.  S.  Eve,  F.R.S.,  Prof.  Physics,] 
McGill  University,  Montreal. 

L.  A.  Herdt,  D.Sc,  Prof.  Elec- 
trical Engineering,  McGill  Uni- 
versity, Montreal. 

H.  M.  Mackay,  Prof.  Civil 
Engineering,  McGill  University, 
Montreal. 


>McGill  University 


Aurelien  Boyer,  Ecole  Polytech-] 

nique,  Montreal.  | 

Sir  J  Geo.  Garneau,  Nat   Battle-  \Laval  University 

fields  Commission,  Quebec.  J 

A.  Surveyer,  Consulting  Engineer,  | 

Montreal.  J 


Lt.-Col.  C.  N.  Monsarrat,  Con- 
sulting Eng 

Lt.-Col.  G.  Ogilvie,  C.M.G.  Chief 
Inspector  of  Explosives 

Eng-Commander  T.  C.  Phillips, 
Consulting  Naval  Engineer 

J.  Stadler,  President,  Belgo-Can- 
adian  Pulp  &  Paper  Co., 
Shawinigan  Falls 

A.  F.  Stewart,  Chief  Engineer, 
Canadian  National  Railways . . 

Co-Opted  Members  Are: — 

Prof.  L.  W.  Gill 


Dept.    Railways    and 
Canals 


Dept.  of  Mines 


Dept.  of  Naval  Service 


Canadian  Pulp  & 
Paper  Association 

Canadian  National 
Railways 


Queen's  University 


J.     G.     Morrow 
Canada 


Inspecting  Engineer,  Steel  Co.  of 
Hamilton 


Sectional  and  Sub-Committees 

Eight  sectional  committees,  four  sub-committees  and 
one  special  committee  have  now  been  formed,  as  per 
following  list,  but  none  of  these  committees  has  yet  had 
time  to  complete  its  report. 


Ex-Officio  Members  Are: 


Lt.-Col.  W.  P.  Anderson,  C.M.C., 
Ottawa 

K.  M.  Cameron,  Assistant  Chief 
Engineer 

E.  Deville,  LLD.  Surveyer  General 

A.  D.  Dion,  Ottawa  Electric  Co. 

J.  M.  R.  Fairbairn,  Chief  En- 
gineer, C.  P.  R.,  Montreal 

F.  A.  Gaby,  Chief  Eng.,  Hydro- 
Electric  Commission  of  Ontario, 
Toronto 


Dept.  of  Marine. 

Dept.  Public  Wks. 
Dept.  Interior. 

Canadian  Electrical 

Ass'n. 

Canadian  Pacific  Ry. 


Hydro-Electric  Comm. 
of  Ontario 


J.  H.  Grisdale,  Deputy  Minister.  .  Dept.  Agriculture 


H.  G.  Kelley,  Pres.  G.T.R., 
Montreal 

Mjr.  W.  J.  Keighthley,  Chief 
Inspector  of  Artillery  Stores, 
Ottawa 

W.  S.  Locky,  Acting-Sec'y.,  War 
Purchasing  Commission, 
Ottawa 


Grand  Trunk  Ry. 


Department  of  Militia 
and  Defence 


War  purchasing 
Commission 


Name 

Sectional 
Committee 
on  Aircraft 
Parts 


Sectional 
Committee 
on  Steel  Bridges 
and  Construction 

Sub-Committee 
on  Steel  Railway 
Bridges 

Electrical 
Sectional 
Committee 

Sub-Committee 
on  Incandescent 
Lamps 


Sub-Committee 
on  Telegraph 
&  Telephone 
Wire 


A  uthorized 

In  1918  by  the 
then  existing 
Engineering 
Committee. 
Confirmed  by 
Main  Commit- 
tee, June  4, 
1919. 

June  4,  1919 


June  A,  1919 
June  4,  1919 
June  4,  1919 

June  4,  1919 


Chairman 

Prof.  P.  Gillespie, 
University  of 
Toronto. 


G.  H.  Duggan, 
Dominion 
Bridge  Co. 


R.   B.   Motley, 

Engineer  of 
Bridges  C.P.R. 

Dr.  L.  A.  Herdt, 
McGill 
University. 

John  Murphy 
Dept.  of 
Railways  & 
Canals. 

W.  J.  Duckworth, 
G.  N.  W.  Tel. 
Co. 
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Sub-Committee        June  4,  1919 
on  Transformers 


Sectional 
Committee  on 
Wire  Rope 

Sectional 
Committee  on 
Rails  &  Track 


Sectional 
Committee  on 
Screw  Threads 

Sectional 
Committee 
on  Steel 


Sectional 
Committee 
on  Machine 
Parts 

Special  Com- 
mittee to  confer 
with  British 
Delegates 
regarding 
Electrical  Fittings 


June  4,  1919 
June  4,  1919 

Sept.  8,  1919 
Sept.  8,  1919 

Sept.  6,  1919 

Sept.  8,  1919 


A.  A.  Dion, 
Ottawa 
Electric  Co. 

Prof.  H.  M. 
Mackay,  McGill 

University 

J.  M.  R.  Fair- 
bairn,  Chief 
Engineer, 
C.P.R. 

H.  H.  Vaughan, 
Dominion 
Bridge  Co. 

J.  G.  Morrow, 
Steel  Co.  of 
Canada, 
Hamilton 

A.  R.  Goldie, 
Goldie  & 
McCulloch 
Gait,  Ont. 

E.  G.  Burr, 

Consulting 

Engineer, 

Montreal 


Work  in  Progress 

Aircraft  Parts 

The  Sectional  Committee  on  Aircraft  Parts,  which 
was  the  first  to  be  formed  at  the  request  of  the  British 
Engineering  Standards  Association,  has  acted  as  the 
Canadian  Committee  of  the  International  Aircraft  Stand- 
ards Commission  and  has  sent  delegates  to  England  to 
take  part  in  the  work  of  that  body.  Its  advisory  sub- 
committees act  as  the  Canadian  members  of  the  Advisory 
Committees  of  the  I.A.S.C.  and  have  furnished  reports 
on  the  following  subjects  for  submission  at  the  next 
plenary  meeting  of  the  I.A.S.C.  which  is  expected  to  be 
held  in  Paris  in  the  early  part  of  1920. 


Reports  by  Canadian  Members  of  Advisory  Committees  of  the 
International  Aircraft  Standard  Commission 


(1)  Mechanical  Tests, 

(2)  Chemical  Analysis  of  Steel, 

(3)  Tolerance  on  drawn  bars, 

(4)  Magnetos  and  Sparking  Plugs,  Electrical  Work, 

(5)  Propeller  Hubs,    Ball  Bearings,  Wheel  Axles, 

Hubs,  Rims  and  Tires, 

(6)  Steel  Tubes, 

(7)  Tests  on  Wood, 

(8)  Fabric. 


Communications  have  been  addressed  to  the  Air 
Board  (Canada)  with  the  view  of  obtaining  for  the 
Sectional  Committee  on  Aircraft  Parts  proper  govern- 
mental recognition  as  the  Canadian  section  of  the  Inter- 
national Aircraft  Standards  Commission.  If  this  approval 
is  given,  the  C.E.S.A.  Committee  will  have  the  same 
recognition  from  the  Canadian  Government  as  the 
British  Government  has  given  to  the  corresponding 
Committee  of  the  B.E.S.A. 


Incandescent  Lamps 

In  accordance  with  a  suggestion  forwarded  by 
The  Engineering  Institute  of  Canada,  a  sub-committee 
has  been  formed  with  instructions  to  draft  a  Canadian 
specification  for  tungsten  and  gas-filled  lamps  which 
will  be  acceptable  to  makers,  importers  and  users  in  this 
country.  The  opinions  and  suggestions  of  the  various 
members  are  being  obtained  in  writing  and  will  be  sub- 
mitted as  a  basis  of  discussion  at  the  first  meeting  which 
is  shortly  to  be  held. 


Transformers 

At  the  suggestion  of  some  of  the  engineers  of  the 
Ontario  Hydro-Electric  Commission,  a  sub-committee 
has  been  formed  and  is  engaged  in  drafting  a  Canadian 
specification  for  the  external  characteristics  of  pole  and 
service  type  transformers.  As  complete  information  as 
possible  has  been  collected  regarding  American  and 
British  practice  and  is  being  forwarded  to  the  members 
for  consideration. 


Galvanized  Telegraph  and  Telephone  Wire 

At  the  request  of  one  of  the  large  steel  companies 
a  sub-committee  has  been  formed  with  a  view  of  drafting 
uniform  specifications  for  two  or  three  grades  of  iron 
telegraph  and  telephone  wire  which  will  be  acceptable 
to  all  telegraph  and  telephone  authorities  in  Canada. 
The  idea  has  the  interest  and  support  of  all  concerned, 
and  information  regarding  present  practice  is  being 
collected  and  placed  before  the  members  for  consideration. 


British  Electrical  Fittings 

At  the  request  of  the  B.E.S.A.,  a  Committee  has 
been  appointed  to  receive  the  views  of  the  Institution 
of  Electrical  Engineers  of  Great  Britain  and  the  British 
Electrical  and  Allied  Manufacturers'  Association  regard- 
ing the  difficulties  experienced  by  British  electrical 
manufacturers  in  obtaining  the  same  recognition  in 
Canada  for  their  fittings  as  is  accorded  to  equipment  of 
American  or  Canadian  manufacture.  A  delegation  from 
the  above-named  bodies  is  expected  to  visit  Canada  in 
the  near  future  for  the  purpose  of  placing  its  views  before 
the  committee  in  question.  The  results  of  this  con- 
ference will  afford  much  necessary  information  for 
another  special  committee  which  is  in  course  of  organiza- 
tion with  the  purpose  of  formulating  the  electrical  portion 
of  a  Canadian  Underwriters  Code. 
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Rails  and  Track 

A  sectional  committee  has  been  appointed  to  endeavour 
to  obtain  uniform  practice  in  regard  to  the  requirements 
for  rails  and  track  fastenings  on  behalf  of  the  various 
railroad  administrations  in  Canada.  The  necessary- 
preliminary  information  is  being  collected,  the  views  of 
the  engineering  departments  of  the  railroads  are  being 
obtained.  The  committee  will  consult  with  the  manu- 
facturers regarding  any  commercial  difficulties  that  may 
occur  in  furnishing  the  desired  material  and  will  then 
formulate  their  specifications. 

Wire  Rope 

In  response  to  a  desire  expressed  in  several  quarters 
for  authoritative  Canadian  specifications  for  wire  rope 
in  accordance  with  which  tenders  could  be  asked  for, 
a  sectional  committee  has  been  appointed  to  investigate 
the  question  and  report  whether  it  is  possible  to  draw 
up  such  specifications  for  wire  rope  for  mining,  dredging 
and  similar  purposes  as  will  obtain  general  acceptance 
in  Canada.  The  opinions  so  far  expressed  indicate  the 
desirability  of  preparing  such  specifications,  and  this 
Committee  will  shortly  be  in  a  position  to  report. 


Steel  Railway  Bridges 

A  committee  of  The  Engineering  Institute  of  Canada 
has  for  the  past  two  years  been  engaged  in  the  preparation 
of  a  Canadian  specification  for  steel  railway  bridges, 
which  is  now  in  draft  form.  It  has  been  handed  over 
by  the  E.I.C.  to  the  C.E.S.A.  in  order  that  the  specifica- 
tion as  finally  issued  may  have  the  widest  possible 
acceptance  and  may  agree  in  all  essential  points  with 
the  corresponding  specifications  of  authoritative  bodies 
in  the  United  States.  Co-operation  with  the  correspond- 
ing committee  of  the  American  Railway  Engineering 
Association  is  being  arranged  for,  and  it  is  hoped  will 
result  in  substantial  agreement  and  an  early  issue  of  the 
specification. 

Work  About  to  Commerce 

Committees  on  the  following  are  being  formed  but 
have  not  yet  commenced  work: — 

Screw  Threads 

A  Sectional  Committee  on  Screw  Threads  is  being 
formed  for  the  purpose  of  co-ordinating  any  work  in 
connection  with  screw  threads  which  may  be  carried  out 
by  any  of  the  other  committees.  It  will  also  report  to 
the  main  committee  regarding  certain  measures  looking 
to  the  International  standardization  of  screw  threads  and 
will  co-operate  with  similar  committees  in  Great  Britain 
and  the  United  States. 

Steel 

A  sectional  committee  on  steel  is  in  process  of  forma- 
tion, its  duty  being  to  co-ordinate  the  work  in  connection 


with  the  quality  of  steel  carried  out  by  any  other  com- 
mittees of  the  Association  and  also  to  consider  such 
questions  regarding  steel  specifications  as  may  be  sub- 
mitted to  it.  One  of  its  first  tasks  will  be  the  drafting 
of  a  Canadian  specification  for  steel  billets  for  forging 
purposes. 

Machine  Parts 

A  sectional  committee  on  Machine  Parts  has  been 
authorized  for  the  purpose  of  dealing  with  a  number 
of  questions  which  have  been  raised,  such  as  standard 
forms  for  rivet  heads,  standard  proportions  for  bolt 
heads  and  nuts,  etc.,  on  which  agreement  between 
various  Canadian  manufacturers  seems  very  desirable. 

Work  Under  Consideration 

The  following  subjects  are  being  considered  by  the 
Main  Committee  with  a  view  to  further  action.  Enquiries 
are  being  made  in  each  case  as  to  the  possibility  and 
desirability  of  successful  work:— 

Canadian  Electrical  Code, 

Standard  sizes  for  mining  drill  steel  &  drill  chucks, 

Railroad  frogs  and  switches, 

Uniform  grading  rules  for  lumber, 

Tooth,  sprocket  and  bevel  gearing, 

Automobile  details  &  components,  and  Coil  Chains. 


Respectfully  submitted, 
L.  A. 

Engineering  Standards  Committee 


L.  A.  Herdt, 

Chairman. 


Report  of  the  Committee  on  Uniform  Boiler 
Specifications  for  the  Dominion  of  Canada 

Members  of  Committee 


R.  J.  Durley,  W.  G.  Chace,  F.  G.  Clark,  D.  M. 
Robb,  Logan  Waterous,  H.  H.  Vaughan;  L.  M.  Arkley, 
Chairman. 

In  our  report  of  last  year  it  was  intimated  that  the 
Chief  Boiler  Inspectors  of  Ontario  and  the  Western 
Provences  were  working  along  the  same  lines  as  your 
Committee  and  that  they  had  agreed  to  submit  their 
proposed  Uniform  Boiler  Rules  to  us  for  constructive 
criticism  before  sending  them  to  the  respective  Provincial 
Legislatures  for  adoption. 

In  accordance  with  the  above  agreement  R.  N. 
Blackburn,  Secretary,  Chief  Inspector  of  Boilers  for 
Sask.  forwarded  a  copy  of  the  proposed  rules  to  your 
Committee  for  consideration.  The  rules  are  divided 
into  three  sections. 
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First,  those  covering  high  pressure  steam  boiler  instal- 
lations; second,  those  covering  low  pressure  of  heating 
installations,  and  third,  rules  for  the  construction  of 
tanks  and  receptacles  for  compressed  air  and  other 
gases. 

The  rules  follow  closely  in  many  respects  those  of 
the  Boiler  Code  Committee  of  the  American  Society  of 
Mechanical  Engineers,  differing  from  them  only  in 
certain  points  where  the  changes  were  considered  to 
afford  a  greater  element  of  safety. 

Some  of  the  good  features  of  the  Board  of  Trade 
Rules  are  also  included.  The  Toronto  Sub-Committee 
of  your  Committee  considered  these  very  carefully  and 
drew  up  a  list  of  changes,  (mostly  of  minor  importance), 
which  were  submitted  to  Mr.  Blackburn,  and  most  of 
them  were  accepted  by  him  as  improvements. 

Your  Committee  is  of  the  opinion  that  the  adoption 
of  these  rules  by  all  Provinces  of  the  Dominion  would 
be  an  excellent  thing  for  Canada,  and  that  the  E.I.C. 
should  lend  its  influence  to  this  end. 

L.  M.  Arkley, 

Chairman. 


Report  of  Electro-Technical  Committee 


This  Committee  takes  pleasure  in  being  able  to 
report  that  during  the  year  1919  the  activities  of  the 
Commission  have  considerably  increased,  this  condition 
being  rendered  possible  by  the  cessation  of  hostilities. 

Meetings  of  the  Special  Committee  on  Rating  were 
held  in  Paris,  France,  during  the  month  of  May,  Canada 
being  represented  by  Col.  L.  W.  Gill,  a  member  of  the 
Canadian  Committee. 

The  Canadian  Committee  met  in  Ottawa  in  Septem- 
ber, C.  Le  Maistre,  the  General  Secretary  of  London, 
Eng.,  being  present. 

A  plenary  Commission  Congress  was  held  in  London 
in  October,  Canada  being  represented  by  A.  P. 
Trotter,  of  London,  Eng.  At  that  meeting  decisions 
were  reached  on  a  number  of  important  questions,  parti- 
cularly on  the  rating  of  electrical  machinery,  a  full 
report  thereon  being  now  on  the  press.  It  was  arranged 
to  hold  the  next  congress  on  this  side  of  the  Atlantic. 

Respectfully  submitted  on  behalf  of  the  Canadian 
Committee, 


A.  B.  Lambe, 

Secretary. 


L.  A.  Herdt, 

Chairman. 


Meetings 


Professional  meetings  were  held  as  follows: — 

Ottawa  Professional  Meeting,  held  at  Ottawa,  Feb- 
ruary 11th,  12th  and  13th,  at  which  the  following  papers 
were  read:— 

Standards  in  Engineering,  by  Capt.  R.  J.  Durley, 
M.E.I.C. 

The  Development  and  Future  of  Aviation  in 
Canada,  by  M.  R.  Riddell. 

Soldiers'  Civil  Re-Establishment,  by  Major 
L.  Anthes. 

National  Highways  and  Good  Roads,  by  Capt. 
J.  Duchastel,  M.E.I.C. 

Design  of  Hydro-Electric  Plants  for  Combatting 
Ice  Troubles,  by  R.  M.  Wilson,  M.E.I.C. 

Railway  Electrification,  by  John  Murphy, 
M.E.I.C. 

Montreal  Tunnel,  by  J.  L.  Busfield,  A.M.E.LC. 

Mean  Seal  Level  Datum  for  Canada,  by  Dr.  W. 
Bell  Dawson,  M.E.I.C. 

Mining  and  Metallurgy  of  Cobalt  Silver-Ores, 
by  Lt.-Col.  R.  W.  Leonard,  M.E.I.C. 

Maritime  Provinces  Professional  Meeting,  held  at 
St.  John,  September  10th,  11th  and  12th,  at  which  the 
following  papers  were  read: — . 

The  Usefulness  of  Vegetation  in  Maritime 
Engineering,  by  E.  T.  P.  Shewen,  M.E.I.C. 

Forestry  in  New  Brunswick,  by  G.  H.  Prince. 
Water  Powers  of  New  Brunswick,  by  C.  O.  Foss, 
M.E.I.C. 

Proposed  Tidal  Hydro-Electric  Power  Develop- 
ment of  the  Petitcodiac  and  Memramcook  Rivers, 
by  W.  Rupert  Turnbull,  F.R.Ae.S. 

The  Construction  of  the  Bear  River  Bridge,  by 
A.  T.  Macdonald,  A.M.E.LC. 

High  Potential,  High  Frequency  Apparatus  and 
Experiments,  by  F.  P.  Vaughan,  A.M.E.LC. 

Engineering  Problems  Involved  in  the  Use  of 
Telephone  Cables,  by  F.  A.  Bowman,  M.E.I.C. 

Heating  Problems  Produced  by  Some  of  the 
Modern  Methods  of  Building  Construction,  by  W.  B. 
MacKay,  A.M.E.LC. 

Problems  of  the  Canadian  Engineers  in  France, 
1918,  by  R.  F.  Armstrong,  A.M.E.LC. 

Western  Professional  Meeting,  scheduled  for  Edmon- 
ton, Alta.,  July  11th,  12th  and  13th,  was  postponed  until 
next  year. 
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ANNUAL  REPORT  OF  BRANCHES 


Victoria  Branch 

The  list  of  Branch  Members  contains  81  names,  27 
Members,  47  Associate  Members,  4  Juniors  and  3  Students. 
There  are  59  Institute  members  of  all  grades  still  resident 
in  Victoria,  10  have  left  or  retired  and  12  are  still  not  back 
from  war  service.  Of  the  59  resident  in  the  city  only 
about  28  are  active,  and  one  has  to  give  the  word  all  the 
latitude  possible  to  include  so  many.  6  of  these  59  have 
either  been  elected  or  transferred  this  year. 

It  appears  that  59  is  not  a  large  percentage  of  the 
total  number  of  Engineers  who  are  eligible  to  be  elected 
as  members  of  The  Institute  in  one  or  other  of  the  grades, 
and  11  seems  a  small  number  to  show  as  members  on  the 
Island  outside  the  radius  of  the  jurisdiction  of  the  branch. 


Officers  for  1920 

Chairman A.  E.  Foreman. 

Vice-Chairman A.  W.  R.  Wilby. 

Treasurer E.  Davis. 

Secretary H.  M.  Bigwood. 

Executive R.  A.  Bainbridge, 

W.  M.  Stokes. 


Report  of  Legislation  Committee 

In  accordance  with  instructions,  the  Legislation 
Committee  forwarded  a  letter  on  June  5th  to  members  of 
each  of  the  following  bodies: — 

B.C.  Technical  Association. 
British  Institute  of  Civil  Engineers. 
Electrical  Engineers. 
Engineering  Institute  of  Canada. 
Engineering  and  Technical  Institute  of  B.C. 
Mechanical  Engineers. 
Mining  Institute  of  Canada. 

After  the  different  Associations  had  met  and  ap- 
pointed their  representatives,  the  Joint  Committee  was 
called  together  on  August  14th — the  following  officers 
were    elected: 

A.  E.  Foreman Chairman. 

G.  P.  Napier Secretary. 

A  meeting  was  again  called  on  Oct.  6th,  and  business 
arising  out  of  resolutions  passed  at  previous  meetings 
discussed,  and  the  draft  bill  was  considered  clause  by 
clause. 

A  Sub-committee,  consisting  of  A.  E.  Foreman, 
D.  O.  Lewis,  E.  N.  Horsey  was  appointed  to  submit  a 
revised  draft  of  the  proposed  bill.  This  Sub-committee 
reported  to  the  Joint  Committee  on  Nov.  17th,  and  the 


suggested  changes  were  approved.  A.  E.  Foreman  and 
D.  O.  Lewis  were  appointed  a  Sub-committee  to  meet  the 
representatives  from  the  Vancouver  Sub-committee. 

The  Chairman  met  the  members  of  the  Vancouver 
Branch  of  The  Engineering  Institute  and  placed  before 
them  the  amendments  suggested  by  the  Victoria  com- 
mittee. 

The  Joint  committee  met  on  Tuesday,  Dec.  16th,  and 
considered  a  draft  Bill  as  prepared  by  the  Vancouver 
committee,  and  this  bill,  as  amended,  is  being  mailed  to 
engineers  throughout  the  Province,  with  a  questionaire 
requesting  their  opinion  upon  the  principle  of  asking  for 
legislation  restricting  the  practice  of  engineering,  or 
legislation  restricting  the  use  of  the  term  "Professional 
Engineer." 

Respectfully  submitted, 

A.  E.  Foreman, 
E.  N.  Horsey. 


Papers  Committee 

The  Papers  Committee  submitted  the  following  pro- 
gramme:— 

Dec.  17th. — Address  by  A.  E.  Foreman: 

"Organization  and  Work  of  the  Provincial  Public 
Works  Department." 

Jan.  21st. — Paper  by  D.  O.  Lewis: 

"Development  of  Railways." 
Feb.  18th.— Paper  by  W.  F.  Best: 

"Geology  of  Coal  Mines." 

Mar.    18th.— Illustrated   address   by   Prof.    E.    G. 
Matheson: 

"Sub-aqueous  Foundations." 

Apr.  15th. — Illustrated  Paper  by  E.  P.  Girdwood : 
"River  Protection,  Roads  and  Bridges." 

Balance  Sheet  1st  December,  1918,  to  1st  December,  1919 

Balance  in  Bank,  1st  Decem- 
ber, 1918 $181.61 

Cash  in  hand 8 .  98 

$190.59 


Receipts: 

Fees  due  prior  to  31st  De- 
cember, 1918 66.50 

Fees  due  for  1919 119.02 

Rebates   from   Engineering 

Inst.,  Montreal 102.12 

Interest  on  War  Bond 5 .  50 


$293.14 
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Disbursements: 

Rent  of  Club  Room.  1st  De- 
cember,   1918,    to    30th 

November,  1919 $180.00 

Telephone 4 .  80 

Telegrams 8 .  24 

Postage  Stamps,  etc 13 .  74 

Stationery .95 

Binding  Books 5 .00 

Technical  Papers 13 .  29 

Lecture  by  A.  S.  Wheeler. . .  13 .  00 

Tobacco  Fund  for  Soldiers . .  25 .  15 

Typewriter 60.00 

Frame  for  Roll  of  Honour. .  7.00 


$331.17 


Excess  of  Disbursements  over  Receipts $  38.03 


$152.56 


Liquid  Assets: 

Victory  Bond $  99. 11 

Bank  Balance 139.10 

Cash 13.46 


$251.67 

Horace  H.  Bigwood, 

Secretary. 


Calgary  Branch 

During  the  year  1919  there  have  been  held  four 
general  meetings  and  two  special  meetings  with  addresses 
and  ten  Executive  Committee  meetings. 

The  following  were  the  speakers  at  the  general  and 
special  meetings; 

January  15th,  Eugene  Coste,  Member  British  Institute 
of  Mining  and  Metallurgy,  Member  Canadian 
Mining  Institute,  "Petroleums  and  Coals." 


January  29th,  Dr.  T.  H.  Blow,  M.L.A., 
Scientific  Education." 


Technical  and 


February  18th,  Arthur O.  Wheeler,  D.T.S.,  "Surveying 
the  Great  Divide  of  the  Rocky  Mountains." 

This  lecture,  to  which  the  public  was  invited,  was 
given  in  the  auditorium  of  the  Public  Library  and  was 
well  illustrated  by  lantern  slides  of  the  Mountains. 

February  24th,  Mr.  Dalzell,  Secretary  of  the  Vancou- 
ver Branch  and  the  representative  of  the  Cement  Gun 
Company  both  addressed  the  meeting. 

Mr.  Dalzell  spoke  on  the  "  Protective  League  for 
Technical  Men  "  just  organized  in  Vancouver  and  the 
Cement  Gun  Company's  representative  gave  an  informal 
talk  on  the  many  remarkable  uses  of  the  Cement  Gun, 
both  subjects  proving  very  interesting. 

March  21st,  Brig.-Gen.  Harold  F.  McDonald,  Junior 
Member  E.I.C.,  "  The  Work  of  Engineers  in  the 
War." 


As  viewed  by  the  speaker  from  his  standpoint  of 
"Fighting  Man",  who  was  himself  an  Engineer  by  training 
before  the  war. 

The  meeting  was  in  the  nature  of  a  welcome  to  the 
General  by  the  Branch,  and  a  renewal  of  old  friendships. 
At  the  same  meeting  Major  Muckleston,  M.E.I.C., 
former  Chairman  and  one  of  the  organizers  of  the  Branch 
was  given  a  hearty  welcome  on  his  return  from  overseas. 

May  1st,  G.  W.  Craig,  M.E.I.C,  Chairman,  Mr.  A.  S. 
Chapman,  A.M.E.I.C.,  "  Sewage  Treatment." 

It  had  been  anticipated  that  the  Western  Profes- 
sional Meeting  for  the  Western  Provinces  would  be  he'd 
in  Edmonton  in  July  but  Fraser  S.  Keith  who  was  here 
in  June  reported  that  prospects  for  any  attendance  from 
Manitoba  and  Saskatchewan  were  not  good  on  account 
of  strike  conditions. 

It  was  therefore  decided  to  suggest  to  the  Edmonton 
Branch  that  it  be  postponed.  This  was  done  and  recently 
this  meeting  was  definitely  cancelled  for  this  year  on 
account  of  lack  of  support  which  made  this  course  seem 
advisable. 

During  the  year  thirteen  have  joined  The  Institute 
and  Branch  or  obtained  transfer  to  higher  grade  as 
follows: 

1  Member 

6  Associate  Members 

2  Junior  Members 

1  Student  Member 

2  Affiliates  of  the  Branch 

and  in  addition  one  Transfer  from  Junior  to  Associate 
Member. 

The  following  applications  have  been  received  and 
are  being  dealt  with: — 

1  Member 

5  Associate  Members 

1  Transfer  Associate  Member  to  Member 

1  Transfer  Student  to  Associate  Member. 

While  the  Branch  has  lost  some  of  its  members  quite 
a  few  of  our  former  active  and  valued  ones  have  returned 
from  overseas  notably.  Messrs.  Muckleston,  Jennings, 
Duke,  Meek,  Montague,  Beach  and  Hanna. 

The  present  Membership  of  the  Branch  totalling 
87  is  divided  as  follows: — 

Members 22 

Associate  Members 40 

Junior  Members 9 

Student  Members 2 

Associate  Member 1 

Affiliates  of  the  Branch 13 

Total 87 

With  8  applications  pending 8 

Makes  a  Total 95 

against  76  a  year  ago. 

This  includes  but  four  men  who  as  far  as  our  present 
information  goes  are  still  considered  as  with  the  Allied 
Armies. 
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Legislation 

During  the  year  good  progress  has  been  made  on 
the  subject  of  Legislation. 

The  Membership  of  the  Alberta  Branches  prepared 
a  draft  Act  which  met  with  the  approval  of  the  Alberta 
membership,  and  it  was  decided  to  introduce  it  at  the 
1919  session  of  the  Provincial  Legislature. 

Late  in  December  1918  opposition  to  the  proposed 
effort  to  secure  the  passage  of  this  act  was  encountered 
from  the  Northern  Alberta  Branch  of  the  Candian  Mining 
Institute  and  a  Committee  headed  by  Mr.  Peters  was  sent 
to  Edmonton  to  meet  them. 

This  Committee  with  several  members  of  the 
Edmonton  Branch  were  successful  in  securing  at  that  time 
an  interview  with  the  Premier. 

The  joint  Rocky  Mountain  and  Northern  Alberta 
Branches  of  the  Mining  Institute  were  again  addressed 
on  the  subject  at  their  meetng  in  Calgary  in  January. 

As  they  were  still  opposed  to  any  effort  we  might 
make  toward  the  passage  of  the  bill  until  they  had  more 
time  to  consider  the  matter,  it  was  decided  to  drop  it 
for  the  time  being. 

Later  on,  the  subject  was  discussed  at  the  annual 
meeting  at  Ottawa  and  as  a  result  a  Committee  of  delegates 
from  the  Branches  met  at  Montreal  in  April  and  framed 
a  Model  Act  which  was  submitted  to  the  whole  member- 
ship of  The  Institute,  the  plebiscite  showing  a  strong 
sentiment  in  favor  of  legislation  along  the  lines  of  the 
Model  Act. 

It  is  expected  that  an  effort  will  be  made  this  coming 
winter  to  get  an  Act  passed  in  this  Province. 

A  financial  statement  for  the  year  is  attached  hereto. 

Calgary,  Alberta, 
November  26th,  1919. 


Dec.  2nd,  1919. 


Financial  Statement  for  the  Year  ending  Nov.  30th,  1919 

Receipts 

Balance  in  Bank,  Dec.  1st,  1918 $200.63 

Fees  from  Members 19 .35 

Rebates  from  Parent  Institute 119.95 

Interest  on  Bank  Account 2 .  38 

Interest  on  Victory  Bond 16 .  50 


Assets  of  Branch 

Bank  Balance $140.71 

3— $100.00  Victory  Bonds 300 .  00 


$358.81 

Expenditures 

Stationery,     Printing     and     General 

Expense $  91 .00 

Books  and  Magazines 25 .  30 

Miscellaneous 101  80 

Balance  in  Bank  Nov.  30th,  1919 140 .  71 


$440.71 


Respectfully,  submitted, 


$358.81 


C.  M.  Arnold, 

Sec.-Treas. 


Saskatchewan  Branch 

The  third  annual  report  of  the  Saskatchewan  Branch, 
Engineering  Institute  of  Canada,  is  herewith  respectfully 
submitted : — 

The  outstanding  feature  of  the  past  season  was  the 
fact  that  our  Branch  was  able  to  extend  a  hearty  welcome 
to  all  of  its  members,  except  two,  who  had  been  overseas. 
One  of  our  members,  Major  A.  de  C.  Meade,  A.M.E.I.C., 
met  an  accidental  death  in  Ireland,  while  another  member, 
Lt.-Colonel  K.  M.  Perry,  A.M.E.I.C,  has  been  detained  in 
England  in  connection  with  special  duties.  The  Branch 
is  very  thankful  for  the  fact  that  it  has  not  lost  a  single 
member  in  action,  while  nearly  all  of  them  were  decorated ; 
the  last  one  being  Lt.  W.  E.  Longworthy,  who  received 
the  Military  Medal  from  the  hands  of  the  Prince  of  Wales 
during  his  recent  visit  here. 

A  gratifying  sign  of  the  interest  which  engineers 
throughout  the  Province  are  taking  in  The  Institute 
is  the  fact,  that  the  membership  of  our  Branch  has  in- 
creased during  the  past  year  by  21  members,  while  there 
are  still  about  12  applications  from  engineers  in  this 
Province  in  the  hands  of  Council.  We  lost  one  Affiliate 
through  resignation,  on  account  of  his  transfer  to  the  United 
States  and  five  Members,  through  their  having  moved  to 
another  Province.  Though  the  membership  in  the 
Branch  is  voluntary  for  any  member  of  The  Institute 
living  more  than  twenty-five  miles  from  Regina,  yet  there 
is  not  a  single  member  who  does  not  belong  to  the  Branch. 
We  have  at  present  a  membership  of  108,  including 
Affiliates. 

The  Branch  can  look  back  upon  a  very  active  year, 
as  far  as  the  participation  of  the  membership  at  large  and 
•  the  Committee  work  is  concerned.  Special  mention  has  to 
be  made  of  the  work  of  our  Concrete  Committee  (Chair- 
man, H.  Mclvor  Weir,  M.E.I.C.),  with  headquarters  at 
Saskatoon,  and  of  our  Legislation  Committee  (Chairman, 
C.  P.  Richards,  A.M.E.I.C.).  The  former  is  conducting  a 
series  of  experiments  as  to  the  influence  of  Alkali  Soils  on 
Concrete.  The  University  of  Saskatchewan  very  gen- 
erously put  their  laboratories  and  a  special  assistant  at  the 
disposition  of  this  research  work  and  Prof.  C.  J.  Mackenzie, 
A.M.E.I.C,  is  in  charge  of  all  work  in  this  connection. 

Our  Legislation  Committee  had  a  very  busy  year, 
considering  the  proposed  Legislation  and  the  new  Branch 
By-Laws.  The  bill  as  proposed  by  the  Montreal  Com- 
mittee of  The  Engineering  Institute  of  Canada  was  sub- 
mitted to  the  Government  of  the  Province  for  enactment 
at  the  present  session.    The  Government  has  approached 
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our  representatives  recently,  suggesting  certain  changes 
in  our  Act,  before  they  would  submit  it  to  the  house,  and 
the  negotiations  in  this  respect  are  still  pending  at  the 
time  of  making  this  report. 

There  were  ten  meetings  of  the  Executive  Committee 
of  the  Branch,  seven  regular  and  three  special  meetings  of 
the  Branch  during  the  past  season  and  some  of  the  papers 
read  are  as  follows: — 

"Can  Earth  Roads  be  made  Satisfactory," 
by  H.  S.  Carpenter,  A.M.E.I.C. 

"Rural  Paved  Roads  for  Saskatchewan,"  by 
D.  A.  R.  McCannell,  A.M.E.I.C. 

"Economical  Road  Building,"  by  W.  M.  Stewart, 
A.M.E.I.C. 

"Recent  Experiments  with  Gas  Engines,"  by 
Prof.  A.  R.  Greig,  M.E.I.C. 

"Drainage  Assessments,"  by  H.  G.  Phillips, 
A.M.E.I.C. 

"Remarks  on  Saskatchewan  River  Water  Sup- 
ply," by  A.  J.  McPherson,  A.M.E.I.C. 

We  again  had  the  privilege  of  welcoming  Fraser  S. 
Keith,  the  General  Secretary  at  our  Annual  Summer 
Meeting,  which  was  held  at  Regina,  and  hope  that  his  visit 
will  be  a  regular  annual  event.  We  were  very  sorry  that 
General  Sir  Alexander  Bertram  was  prevented  at  the  last 
minute  from  making  his  proposed  Western  trip,  and  we 
regretted  that  circumstances  made  it  advisable  to  cancel 
the  proposed  Western  Professional  Meeting. 

We  were  favored  by  a  paper  on  "Briquetting  of 
Lignites,"  by  R.  deL.  French,  Engineer  of  the  Lignite 
Board,  and  also  by  a  vist  of  A.  J.  Dalzell,  M.E.I.C,  the 
past  Secretary  of  the  Vancouver  Branch. 

The  financial  statement  is  very  satisfactory,  but  our 
Branch  was  obliged  to  levy  a  Special  Assessment  of  five 
dollars  for  1919  from  their  members,  owing  to  the  reduced 
rebates  from  Montreal. 

Total  Income $555 .40 

"     Expenditure 374.29 

Balance  on  hand $179. 11 

Of  the  total  Income.  $34.70  was  carried  forward  from 
last  year,  and  $145.70  represent  rebates  received  from 
Montreal.  A  grant  of  $50  was  made  by  the  Branch 
towards  the  work  of  the  Concrete  Committee,  to  which 
the  University  of  Saskatchewan  was  good  enough  to 
contribute  considerable  funds. 

Assets  and  Liabilities 
Assets: 

Cash  Balance  in  Bank $179 .  11 

' '    in  hands  of  Concrete  Com- 
mittee        34.00 

Outstanding  Branch  Assessments  and 

Fees  of  Affiliates 107.00 

Outstanding  Rebates 59 .00 

Total  Assets $379 .  11 


Liabilities: 
Outstanding  Accounts $  18 .85 


Excess  of  Assets  over  Liabilities $360 .  26 

All  of  which  is  respectfully  submitted. 

H.  H.  Carpenter, 

Chairman. 


Regina,  January  5th,  1920. 


J.  N.  De  Stein, 

Sec' y.- Treasurer. 


Sault  Ste.  Marie  Branch 

On  December  19th,  1918,  a  meeting  of  Corporate 
Members  of  The  Engineering  Institute  of  Canada,  resident 
in  Sault  Ste.  Marie,  Ont.,  was  called  with  a  view  to  forming 
a  local  Branch.  It  was  the  unanimous  opinion  of  those 
present  that  permission  should  be  sought  from  Council  to 
form  such  a  Branch.  On  December  27th  petition  was 
forwarded  to  Council,  permission  granted  and  inaugural 
meeting  held  January  9th,  1919,  with  Fraser  S.  Keith 
present.  At  this  meeting  the  permanent  officers  were 
elected,  including  a  representative  on  the  Provincial 
Division. 

Preliminary  Branch  By-Laws  were  drawn  up  at  an 
executive  meeting  on  January  21st,  in  which  the  regular 
meetings  of  the  Branch  were  to  be  held  monthly  on  the  last 
Thursday,  except  in  the  months  of  July  and  August. 

During  the  year  of  1919,  the  meetings  have  been  well 
attended,  papers,  especially  of  local  interest,  read  and 
freely  discussed  and  some  action  taken  in  matters  per- 
taining to  the  affairs  of  The  Institute  and  the  engineering 
profession  as  a  whole. 

Due  to  the  very  diversified  interests  of  local  engineers, 
it  has  been  found  practically  impossible  to  touch  deeply 
professional  matters,  and  for  this  reason,  the  aim  has  been 
to  keep  the  papers  and  discussions  to  topics  cf  general  and 
local  interest.  It  has  been  impossible  to  divide  the  dif- 
ferent branches  of  engineering,  i.e.,  civil,  mechanical, 
etc.,  and  to  hold  meetings  of  particular  interest  to  the 
separate  branches,  due  to  lack  of  members  rather  than 
enthusiasm. 

The  membership  of  the  Branch  is  gradually  in- 
creasing. We  have  lost  a  few  members  and  have  added  to 
our  numbers  one  Member,  eight  Associate  Members,  one 
Junior  and  one  Student,  making  a  total  membership  of: — 

3  Members. 
15  Associate  Members. 
2  Juniors. 
1  Student. 
7  Branch  Affiliates. 

At  the  time  of  formation  of  the  Branch,  an  advance 
of  fifty  dollars  was  made  by  Headquarters.  Present  Bank 
balance  is  forty-four  dollars  and  sixty-two  cents.  The 
deficit  is  due  to  the  expense  of  starting  the  Branch  being 
rather  heavy  in  proportion  to  the  Membership.    The 
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balance,  however,  will  return  to  the  correct  side  of  the 
ledger  on  the  next  rebate  of  dues. 

On  the  whole,  the  past  and  first  year  of  the  Branch  has 
been  successful.  It  is  the  hope  of  the  Executive  to  make 
the  year  1920  more  successful  and  to  bring  a  number  of  new 
members  into  The  Institute. 

Respectfully  submitted, 

Newton  L.  Somers, 

Sec.-Treas. 


Border  Cities  Branch 

The  Border  Cities  Branch  wish  to  submit  the  fol- 
lowing report  of  their  activities  for  the  year  1919. 

The  early  months  of  the  passed  year  were  taken  up 
chiefly  with  matters  of  organization.  On  January  17th  an 
informal  dinner  and  meeting  was  held  to  which  were 
invited  all  those  interested  in  the  proposed  Branch.  At 
this  meeting  Mr.  Keith,  who  managed  to  be  with  us  for  a 
few  hours,  spoke  on  the  aims  and  objects  of  The  Engineering 
Institute  of  Canada,  the  necessity  of  such  an  organization, 
and  the  benefits  of  membership. 

The  first  regular  meeting  for  definite  organization  was 
held  on  March  21st.  At  this  meeting  the  following  officers 
were  elected  for  the  year  1919: — 


Chairman 

Secretary 

Executive  Committee . 


J.  A.  W.  Brown. 
.  G.  C.  Williams. 
.A.  J.  Stevens, 
M.  E.  Brian, 
H.  Thome. 


Following  this,  five  regular  meetings  were  held.  At 
these  meetings  time  was  taken  up  chiefly  with  discussions 
on  general  subjects  of  membership,  finances,  by-laws, 
legislation,  etc. 

At  the  meeting  held  on  October  17th,  W.  E.  Janny 
gave  us  a  talk  on  Blast  Furnace  and  Coke  Oven  construc- 
tion, which  was  followed  by  interesting  questions  and 
discussion.  At  this  meeting  Mr.  Williams'  resignation  as 
Secretary  was  accepted,  owing  to  his  having  moved  to 
Detroit  and  being  unable  to  be  in  regular  attendance. 
J.  E.  Porter  was  elected  to  fill  the  vacancy. 

At  our  November  meeting  held  on  21st,  it  was 
necessary  to  elect  a  Vice-Chairman  owing  to  the  moving 
to  Hamilton  of  our  Chairman,  J.  A.  W.  Brown.  Mr.  H. 
Thorne  was  elected  Vice-Chairman.  At  this  meeting 
also  M.  E.  Brian  was  elected  representative  on  Provincial 
Division  Committee.  The  proposed  Professional  Act  was 
discussed  and  Mr.  Brian  instructed  to  carry  our  sentiment 
to  the  Provincial  Council  meeting  on  November  22nd. 

The  Annual  Meeting  of  the  Branch  was  called  for 
December  5th.  The  regular  business  of  the  meeting  was 
held  up  by  discussion  on  the  standing  of  Junior  Members. 
It  was  decided  to  postpone  election  of  officers,  etc.,  until 
the  Secretary  had  taken  up  with  Mr.  Keith  the  matter  of 
Junior  Membership. 


The  adjourned  Annual  Meeting  was  held  on  December 
19th.  The  Branch  By-laws  were  altered  in  accordance 
with  suggestions  from  Mr.  Keith.  Reports  were  received 
from  Executive  Committee,  Treasurer,  and  Special 
Committees.  The  following  officers  were  elected  for 
1920:— 


Chairman 

Sec'y.-Treas 

Executive  Committee . 


.H.  B.  R.  Craig. 
.J.  E.  Porter. 
.J.  J.  Newman, 
H.  Thorne. 
M.  E.  Brian. 


Mr.  Brian  presented  his  report  of  the  November 
meeting  of  the  Provincial  Council.  Owing  to  the  late 
hour  a  proper  discussion  on  the  matter  of  Legislation  was 
held  over  for  another  meeting. 

The  Branch  has  suffered  a  real  loss  in  the  moving  to 
Hamilton  of  our  first  Chairman,  J.  A.  W.  Brown.  Mr. 
Brown  was  wide  awake  in  all  matters  of  interest  to  the 
Branch  and  The  Institute  in  general.  He  carries  with  him 
our  best  wishes  for  every  success  in  his  new  work. 

A  copy  of  the  Treasurer's  Report  is  attached. 

Yours  respectfully, 

H.  Thorne, 

Vice-C airman. 

J.  E.  Porter, 

Secretary. 

Copy  of  Treasurer's  Report,  Border  Cities  Branch, 
Year  1919. 

Receipts: 

Mar.  21 — Collection  for  use  Chamber  of 
Commerce  dining  room,  Mar.  14th. 
12  Members  —  50c $6.00 

Apl.  12. — Advance  from  Headquarters 50.00 

Oct.  22. — Twenty  per  cent  remittance  from 

fees 31.40 

Total $87.40 

Expenditures: 

Mar.  24. — To  Chamber  of  Commerce  for  use 

of  room $5.00 

Apl.  12— Book  for  Secretary 5 .00 

Apl.  25.— Post  cards,  $1.00;  Telegram,  30c; 

Exchange,  15c 1 .45 

Oct.    and   Nov. — Postage   Telegrams   and 

Telephones 1 .97 

Dec.  11. — Expenses  Representative  to  Pro- 
vincial Council  Meeting 19.40 

Dec.  19.— Balance  in  Bank 54.58 

Total $87.40' 

Dated  Windsor,  Ont.,  Dec.  19th,  1919. 

F.  J.  Bridges, 

Treasurer, 
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Niagara  Penninsula  Branch 

During  the  month  of  February,  following  a  proposal 
made  last  year,  some  of  the  members  of  The  Engineering 
Institute,  resident  at  Niagara  Falls  proposed  that  a 
branch  of  The  Institute  be  formed  in  the  Niagara  District. 

A  meeting  was  called  to  discuss  the  proposal  and  it 
was  unanimously  agreed  that  steps  should  be  taken  to 
form  a  "Niagara  Peninsula  Branch,"  provided  that  mem- 
bers living  in  St.  Catherines  would  express  themselves 
similarly.  It  was,  therefore,  decided  that  St.  Catherines 
should  be  visited  and  an  expression  of  opinion  obtained 
from  members  resident  there. 

On  March  3rd.  members  motored  from  Niagara 
Falls  to  St.  Catherines  to  lay  the  proposition  before  the 
members  in  that  city.  The  matter  was  discussed  and  it 
was  decided  immediately  to  proceed  towards  the  forma- 
tion of  a  "  Niagara  Peninsula  Branch." 

A  general  meeting  and  supper  of  all  the  engineers  in 
the  district  was  called  for  March  11th.  at  Niagara  Falls 
for  the  purpose  of  organizing  the  Branch.  The  general 
secretary  was  present  and  the  Branch  was  launched  with 
an  attendance  of  sixty-four  engineers  at  the  meeting  and 
with  an  initial  membership  of  twenty-eight. 

Since  organization  the  Branch  has  held  five  general 
meetings,  six  executive  meetings  and  three  trips,  and  has 
made  its  influence  felt  in  connection  with  the  Civil  Service 
reclassification,  the  salary  question,  legislation  and  has 
initiated  steps  in  connection  with  the  appointment  of 
engineers  to  public  positions.  The  1920  Ontario  profes- 
sional meeting  is  to  be  held  at  Niagara  Falls  under  the 
auspices  of  the  Branch,  and  already  there  has  been  sub- 
stantial progress  towards  preparing  for  this  meeting. 

All  the  meetings  of  the  Branch  have  been  devoted 
to  either  business  or  social  affairs  and  as  yet  there  has 
not  been  a  meeting  at  which  a  paper  or  technical  subject 
has  been  discussed. 

On  April  1st.  a  well  attended  "  Smoker  "  was  held 
at  Niagara  Falls  at  which  the  President  of  The  Institute 
was  present. 

On  May  9th.  a  business  meeting  was  held  at  the 
Engineers'  Club,  Thorold,  at  which  the  question  of 
Engineers'  salaries  and  status  was  considered.  A  Branch 
salary  committee  was  appointed  at  this  time  and  has 
since  made  its  report  which  has  been  adopted  by  the 
Branch. 

On  June  12th.  a  legislation  meeting  was  held  when 
the  draft  legislation  bill  was  taken  up  in  detail  with 
E.  R.  Gray,  A.M.E.I.C,  of  Hamilton  explaining  the 
many  points. 

On  September  20th.  a  social  function  in  the  way  of 
a  dinner  and  dance  was  held  at  the  Clifton  Hotel,  Niagara 
Falls.  This  proved  to  be  a  very  enjoyable  affair  for 
those  present. 

Early  in  the  fall  a  trip  of  inspection  was  made  to  the 
Lackawanna  Steel  plant  in  Buffalo.  This  was  very  well 
attended  and  proved  extremely  interesting  and  instructive. 


On  October  4th.  a  trip  over  the  Welland  Ship  Canal 
work  was  enjoyed  by  a  large  number  of  the  members. 
The  canal  engineers  and  contractors  arranged  splendid 
facilities  for  seeing  the  work. 

Another  trip  was  run  over  the  construction  work  of 
the  Hydro  Electric  Power  Commission  near  Niagara 
Falls.  Members  were  shown  over  this  great  power 
development  by  the  Commission's  engineering  staff  and 
transportation  was  supplied  by  the  Commissionjn  the 
form  of  motor  buses. 

On  November  25th.  a  general  business  meeting  was 
held  in  Thorold,  at  which  the  salary  committee  made 
its  report  and  the  report  of  the  Branch  representative 
on  the  Executive  of  the  Ontario  Provincial  Division 
was  received.  Business  growing  out  of  this  latter  report 
resulted  in  a  decision  to  ask  the  Division  and  Council 
for  permission  to  hold  the  1920  professional  meeting 
at  Niagara  Falls  under  the  auspices  of  the  Branch.  A 
professional  meeting  committee  was  appointed  and  this 
committee  has  already  appointed  sub-committees  and 
outlined  the  work  of  each  for  preparing  for  this  meeting. 
The  Branch  is  desirous  of  co-operating  with  the  American 
Institute  of  Chemical  Engineers  in  holding  a  joint  profes- 
sional meeting  and  steps  are  now  being  taken  towards 
arranging  this  if  possible. 

The  Branch  has  no  definite  quarters  but  a  tentative 
arrangement  has  been  made  with  the  Thorold  Engineers' 
Club  for  the  use  of  their  building  for  holding  meetings. 
This  is  a  central  point  for  the  various  towns  within  the 
the  Branch  radius. 

The  Branch  has  had  a  phenomenal  growth  since 
organization.  A  large  number  of  members  have  returned 
from  the  war  and  many  have  joined  The  Institute  through 
the  activities  of  the  Branch  and  the  field  in  this  region 
still  has  many  prospects,  particularly  among  the  electrical 
engineers  connected  with  the  power  plants  at  Niagara 
Falls. 

The  Branch  membership  to  date  is  shown  as  follows: — 

Members 9 

Associate  Members 48 

Students 2 

Juniors 8 

Affiliates 5 
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Rex  Johnson, 

Branch  Sec.-Treas. 

Financial  Statement 

Receipts 

Advance  rebate  from  Headquarters $50.00 

Affiliate's  Fees 14 .00 

Receipts  from  members  for  social  functions 65 .  25 

Rebate  from  Headquarters  on  members  fees  up 

to  September  1919 60.60 

$189.85 
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Disbursements 

Expense   Account  —  Branch   representative    to 

Ontario  Provincial  Division 5.15 

Printing ^ "  ^£ 

Rent  for  Quarters 19.40 

Headquarters  for  Affiliates  Subscription  to  the 

Journal 7.00 

Stenographer 10.00 

Clifton  Hotel  and  Thorold  Engineer's  Club  for 

social  functions 58 .  00 

Stationary 1-35 

Postage,  Long  Distance,  Telegrams,  etc 15.59 

$137.74 

Bank  Account 47 .80 

Cash  on  Hand 4.31 


$189.85 

A.  C.  D.  Blanchard, 

Chairman. 
Rex  Johnson, 

Branch  Sec.-Treas. 


Ontario  Provincial  Division 

As  1919  witnessed  the  inauguration  of  the  Ontario 
Provincial  Division,  too  much  must  not  be  expected  from 
its  first  report.  Nevertheless  substantial  progress  has 
been  achieved  of  permanent  advantage  to  the  profession 
and  The  Institute.  An  appropriate  Constitution  has  been 
formally  adopted;  constructive  collaboration  betwen  the 
Division  and  the  Branches  has  been  accomplished;  intra- 
branch  co-operation  has  been  definitely  encouraged;  the 
non-resident  membership  in  the  province — 208  strong — has 
achieved  a  direct  and  definite  voice  in  Institute  affairs; 
co-operation  with  other  professional  engineering  bodies 
within  the  province  has  been  encouraged ;  action  has  been 
initiated  to  secure  a  more  equitable  representation  upon 
Council  for  the  members  resident  in  Ontario;  preparations 
have  been  perfected  for  a  vigorous  but  conservative 
membership  drive. 

There  has  been  an  increase  in  membership  of 
within  the  province  of  Ontario.  Three  new  branches  have 
been  established;  the  Niagara  Peninsula  Branch  at 
Niagara  Falls,  the  Border  Cities  at  Windsor,  and  the 
Peterborough  Branch.  The  Kingston  Branch  has  recently 
renewed  its  activities  after  temporary  suspension  during 
the  war. 

Definite  arrangements  have  been  made  for  a  General 
Professional  Meeting  in  Ontario  under  the  auspices  of  the 
Niagara  Peninsula  Branch.  The  meeting  will  be  held  in 
September  at  the  Clifton  House,  Niagara  Falls,  and 
opportunity  will  be  afforded  for  visits  of  inspection  to  the 
Chippewa-Queenston  Power  Development  of  the  Hydro- 
Electric  Commission,  the  Welland  Canal  Construction, 
and  to  the  existing  power  developments  at  Niagara. 

It  is  confidently  felt  that  the  developments  thus 
generally  outlined  not  only  indicate  a  considerable  and 
commendable  degree  of  accomplishment  for  those  in 
authority  in  Institute  matters,  especially  Branch  officers 
and  the  General  Secretary,  but  it  portends  much  for  the 
permanent  utility  and  advantage  of  the  Ontario  Provincial 


Division.  If  such  progress  is  to  be  maintained  in  Ontario 
The  Institute  must  evolve  promptly  and  pursue  vigor- 
ously a  positive  policy  and  progressive  programme,  not 
only  in  professional  matters  but  in  cognate  public  affairs. 
Certain  technical  and  semi-professional  bodies  in  the 
Province  are  by  their  activities  in  professional  and  public 
endeavour,  and  by  well  directed  publicity  propaganda, 
rapidly  increasing  their  membership  among  engineers  who 
should  and  would  join  The  Institute  if  its  various  Branches 
exerted  equal  effort.  One  thing  only  can  maintain  the 
present  outstanding  position  of  The  Institute — progressive 
positive  service  for  the  engineer,  individually  and  col- 
lectively, as  well  as  for  the  national  weal. 

The  officers  of  the  Ontario  Division  are  convinced 
of  the  urgent  necessity  for  closer  solidarity  among  the 
constituted  parts  of  The  Institute,  not  to  combat  and 
compete  with  regional  or  local  engineering  organizations, 
but  primarily  to  prevent  the  engineering  fraternity  from 
splitting  into  many  parts  working  at  cross  purposes,  with 
the  inevitable  result  of  becoming  a  mere  collection  of 
isolated  and  ineffective  units.  Much  of  the  present 
activity  of  regional  engineering  bodies  within  the  Province 
of  Ontario  is  largely  based  upon  diverse  objectives,  im- 
possible of  attainment  with  the  present  divisive  methods. 
As  all  are  labouring  for  the  advance  and  advantage  of  the 
profession,  it  should  be  possible  to  compose  both  objective 
and  methods  in  order  that  harmonious  and  homogeneous 
action  can  prevail.  Consolidation  of  effort  and  co-opera- 
tion of  forces  are  essential. 

In  the  greater  vision  resulting  from  the  stressful 
efforts  of  the  many  engineering  societies  of  Great  Britain, 
of  Australia  and  of  the  United  States  to  secure  in  their 
respective  countries,  through  effective  and  economical 
means,  conjoint  action  by  engineers  generally  in  the 
interests  of  national,  municipal  and  professional  matters,  it 
must  be  realized  that,  in  The  Institute,  the  engineering 
profession  in  Canada  has  an  immediately  available  organi- 
zation, national  in  scope,  constituted,  prepared  and  willing 
to  realize  with  least  expenditure  of  effort  and  with  a 
minimum  of  delay,  the  goal  of  the  profession  in  all  English- 
speaking  countries,  which  goal  has  been  ably  expressed 
by  the  Joint  Conference  Committee  of  the  foiir  founder 
societies  of  the  United  States  in  the  following  inclusive 
terms: — 

1. — To  render  the  maximum  of  service  to  the 
nation  through  unity  of  action. 

2.— To  give  the  engineers  of  the  country  a  more 
potent  voice  in  public  affairs. 

3. — To  secure  greater  recognition  of  the  services 
of  the  engineer,  and  to  provide  for  his  advancement. 

4. — To  promote  esprit  de  corps  among  the  mem- 
bers of  the  profession. 

5. — To  provide  the  machinery  for  prompt  and 
united  action  on  matters  affecting  the  profession.. 

amorg  which  are:— 

Licensing  and  registration  of  engineers; 

Scientific  and  Industrial  Research; 

Conservation  of  Natural  Resources; 

Publicity; 

Classification  and  compensation  of  engineers; 

General  employment  bureau; 

Engineering  education; 

Industrial  relations. 
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It  must  be  further  realized  that  not  only  does  The 
Institute  as  now  constituted  offer  an  efficient,  economical, 
adaptable  and  immediately  available  means  for  consoli- 
dating the  engineering  profession  in  Canada  into  one 
harmonious,  homogeneous  body,  but  in  practically  every 
province,  except  Ontario,  it  does  in  practice  as  well  as  in 
theory  achieve  this  proud  position.  Unfortunately, 
while  Ontario  engineers  may  enthusiastically  agfee  in  their 
concepts  of  a  desirable  goal  for  the  profession,  they 
vigorously  disagree  respecting  both  the  methods  and  the 
means  of  achieving  it.  A  small  but  active  engineering 
group  resident  in  Toronto  favour  for  the  present  at  any 
rate  the  setting  up  of  a  new  over-all  Joint  Provincial 
Committe  which  can  in  purely  provincial  matters,  repre- 
sent and  speak  for  all  their  technical  and  semi-professional 
engineering  organizations.  Although  the  Ontario  member- 
ship strength  of  The  Institute  is  much  greater  than  the 
combined  resident  engineering  membership  of  all  regional 
organizations,  it  is  not  considered  that  mere  preponderance 
would  warrant  the  Provincial  Division  in  refusing  to 
confer  with  and  where  considered  advisable  to  collaborate 
with  such  Committees.  This  proposal,  however,  involves 
a  new  alignment,  and  if  agreed  to  by  the  majority  of  the 
professional  engineering  bodies  already  interested,  most 
of  which  are  but  regional  in  scope  and  influence,  must  be 
seriously  reckoned  with  by  the  Ontario  Division.  This 
proposal  is  and  will  be  given  serious  and  sympathetic 
consideration,  but  care  must  and  will  be  taken  to  avoid  the 
abrogation  of  the  responsibilities  and  the  freedom  of 
action  of  The  Institute. 

It  is  the  confirmed  conviction  of  the  undersigned 
officers  that  the  necessity  for  dealing  in  an  adequate  way 
with  such  problems  in  Ontario,  precipitates  the  considera- 
tion of  questions  of  policy  which  are  of  such  import  to 
The  Institute  that  the  undersigned  respectfully  submit,  for 
the  consideration  of  Council,  the  advisability  of  taking 
early  and  appropriate  action  to  have  such  matters  con- 
sidered in  the  most  careful  and  comprehensive  manner 
possible.  As  they  not  only  affect  Ontario  but  are  of 
equal  import  to  other  provinces,  we  suggest  that  they  be 
referred  to  a  special  Committee  on  Development,  insti- 
tuded  to  consider  and  report  respecting: — (a)  the  technical 
activities;  (b)  the  internal  relations  and  local  associations; 
(c)  the  relation  with  other  national  societies  and  related 
organizations,  and  (d)  the  relation  to  public  affairs  of  The 
Engineering  Institute  of  Canada.  If  such  a  Committee 
is  properly  constituted,  its  conclusions  should  not  only 
compose  many  of  the  difficulties  now  confronting  The 
Institute  in  Ontario,  but  it  should  result  in  a  declaration  of 
policy  that  will  place  The  Institute  in  a  proper  light  with 
the  profession  and  the  interested  general  public  throughout 
the  Dominion.  The  Institute  must  expand  to  new  and 
greater  duties. 

Respectfully  submitted, 

J.  B.  Challies, 

Chairman. 

E.  R.  Gray, 

V  ice-Chairman. 

Geo.  Hogarth, 

Secretary-  Treas  urer. 
The  President  and  Council  of 

The  Engineering  Institute  of  Canada. 


Ottawa  Branch 

On  behalf  of  the  Executive  Committee  of  the  Ottawa 
Branch,  we  beg  to  submit  the  following  report  for  calendar 
year,    1919:— 

The  outstanding  feature  of  the  past  year  has  been  the 
Annual  General  and  Professional  Meeting  of  The  Institute, 
held  at  Ottawa  last  February.  Over  four  hundred  regis- 
tered at  this  meeting,  and  it  has  been  a  source  of  great 
pleasure  to  the  local  members  that  they  have  been  able 
to  show  their  hospitality  to  so  many  members  of  The 
Institute. 

The  success  of  this  meeting  was  largely  due  to  the 
efforts  of  the  Special  Committee  in  charge,  under  the 
chairmanship  of  Colonel  C.  N.  Monsarrat  with  G.  B. 
Dodge  as  secretary. 

The  subject  of  Legislation  has  received  much  atten- 
tion at  the  hands  of  the  Executive  Committee,  which, 
through  the  branch  representative  Mr.  Uniacke,  has  been 
in  close  touch  with  the  work  of  the  Special  Committee 
appointed  at  the  last  annual  meeting,  and  the  work  which 
is  now  being  done  by  the  Ontario  Provincial  Division 
which  is  energetically  following  up  the  subject  in  this  pro- 
vince. 

The  Civil  Service  Classification  has,  also,  been  a  very 
live  question  during  the  past  year,  and  close  co-operation 
has  been  maintained  with  all  the  branches,  in  order  to 
secure  their  advice  and  assistance  from  time  to  time. 

The  Special  Committee  of  Council,  appointed  to 
interview  the  Civil  Service  Commission  and  to  deal  with 
the  Minister  in  charge  of  the  Civil  Service  Bill,  came  to 
Ottawa  on  several  occasions,  at  personal  inconvenience 
and  expense,  and  we  have  to  thank  them  for  pressing  the 
claim  of  the  engineering  profession  for  more  adequate  pay 
and  improved  status. 

The  branch  representative  on  this  committee,  G. 
Gordon  Gale,  rendered  very  valuable  services,  and  was 
ever  ready  to  assist  members  of  the  Ottawa  Branch  in 
presenting  the  case  of  the  government  engineer. 

Doctor  Alfred  Thomson,  M.P.,  having  kindly  volun- 
teered to  interest  himself  on  behalf  of  the  technical  men 
of  the  service,  a  committee,  including  representatives  of 
the  Ottawa  Branch,  was  formed  by  O.  S.  Finnic 
This  committee  met  Doctor  Thomson  and  prepared  a 
memorandum  making  a  strong  case  for  the  engineers  and 
other  technical  officers,  for  submission  to  members  of 
parliament  in  connection  with  the  reclassification  of  the 
technical  service  of  the  Dominion  Government. 

Through  the  co-operation  of  the  other  branches, 
a  large  number  of  members  of  parliament  were  interviewed, 
and  their  views  obtained  with  regard  to  this  question. 
To  all  those  who  expressed  themselves  as  being  favorable 
to  the  improvement  of  the  status  of  the  technical  service, 
copies  of  this  memorandum  were  distributed  from  the 
headquarters  of  The  Institute,  so  as  to  be  available  during 
the  discussion  of  the  bill. 
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Proceedings. 

No  branch  meetings  were  held  prior  to  the  Annual 
General  and  Professional  Meeting.  Continuing  the 
regular  meetings  from  March  20th,  a  good  programme  was 
arranged  and  the  meetings  and  luncheons  were  well 
attended. 

The  following  is  a  list  :— 

Evening  Meetings 

Mch.  20 — Paper  on  Radio-Telegraphic  Reception,  by 
Lieut.-Commander  C.  P.  Edwards. 

Mch.  27 — Discussion  on  the  Draft  Legislation  Bill, 
led  by  Messrs.  R.  F.  Uniacke,  A.  G. 
Dalzell,  and  John  Murphy. 

Aprl  17 — Paper  on  "Mean  Sea  Level  as  a  General 
Datum  for  Canada,"  by  Doctor  W.  Bell 
Dawson. 

May  8 — Paper  on  "The  Production  and  Inspection 
of  Steel  for  Munitions  in  Canada,"  by 
Captain  H.  W.  B.  Swabey. 

May  15 — Description  of  "The  Hydro-Electric  Sys- 
tem of  the  Aluminum  Company  of  Ameri- 
ca," by  James  White. 

Nov.  20— Motion  picture  "Coal  is  King"  (R.  E. 
Cleaton  and  Company),  distributed  by  the 
Ford  Company. 

Luncheons 

Apr.  5— Address  by  Lt.-Col.  C.  Peck,  V.C.,  D.S.O., 
M.P.,  on  "Some  Phases  of  the  Great  War." 

Nov.  4 — Address  by  J.  Grove  Smith,  Dominion  Fire 
Commissioner,  on  "Fire  Protection." 

Dec.  4— Address  by  Major-General  Sir  Edward 
Morrison,  K.C.M.G.,  C.B.,  D.S.O.,  De- 
puty-Inspector-General  of  Artillery,  on 
"Some  Reminiscences  of  the  Great  War." 

Dec.    18— Address    by    Flag    Commander    B.    H. 
Ramsay,  M.V.O.,  R.N.,  on  "The  Dover 
Patrol." 
Membership 

During  the  early  spring,  the  Committee  on  Member- 
ship compiled  a  list  of  some  seventy-six  men  in  this 
district  who  were  considered  eligible  for  membership  in 
The  Engineering  Institute  of  Canada,  and,  where  possible, 
they  were  canvassed  personally  by  members  of  the  com- 
mittee; in  other  cases  they  were  communicated  with  in 
writing. 

The  results  of  this  canvas  have  been  highly  gratifying, 
as  they  show  a  net  increase  of  thirty-seven,  or  thirteen 
per  cent  over  that  for  1918,  against  five  per  cent  for  the 
previous  year. 

The  Branch  Year  Book  has  been  found  very  useful  in 
keeping  in  touch  with  the  members,  and  a  careful  revision 
is  made  each  year  to  take  account  of  the  many  changes 
which  are  constantly  occuring. 


The  following  are  comparative  figures  of  the  Branch 
Membership  for  1917,  1918  and  1919. 

1917  1918  1919 

Honorary  Members 1  —  1 

Members 60  68  81 

Associate  Members 113  123  148 

Associates 2  2  2 

Juniors 38  33  31 

Students 25  24  28 

Branch  Affiliates 27  28  24 

266  278  315 

The  Executive  Committee,  with  the  assistance  of  the 
Committee  on  Membership,  has  carefully  considered  all 
applications  for  admission  to  The  Institute  and  transfer 
from  a  lower  to  a  higher  grade  coming  within  the  territory 
covered  by  the  branch,  and  have  endeavoured  to  give 
Council  every  assistance  in  their  work  of  dealing  with  these 
applications. 

Publicity. 

Special  mention  should  be  made  of  the  work  of  the 
Publicity  Committee,  under  the  chairmanship  of  H.  L. 
Seymour. 

Their  work  consists  principally  in  providing  material 
for  The  Journal  of  The  Institute  and  arranging  for  reports 
and  editorials  in  the  local  papers  in  connection  with  branch 
meetings. 

The  recent  addresses,  given  by  Major-General 
Morrison,  Commander  Ramsay  and  His  Excellency  The 
Governor  General,  were  fully  reported  in  a  satisfactory 
manner. 

Finances. 

The  financial  position  of  the  branch  continues  to  be 
highly  satisfactory,  as  may  be  seen  by  reference  to  the 
attached  financial  statements  of  assets  and  liabilities  and 
of  receipts  and  expenditures. 

The  principal  assets  of  the  branch  consist  of  eight 
hundred  dollars  ($800.00)  in  Victory  Bonds  and  about  one 
hundred  and  seventy-nine  dollars  ($179.00)  in  cash.  The 
net  income  shows  a  slight  increase  over  that  for  1918, 
while  the  net  expenditure  for  purely  branch  purposes  has 
been  slightly  reduced. 
Officers  for  1920. 

The  Annual  Meeting  of  the  branch  was  held  on 
January  8th,  at  which  the  following  officers  and  members 
of  the  Executive  Committee  were  elected  for  the  coming- 
year: — 

Chairman G.  B.  Dodge. 

Secretary M.  F.  Cochrane, 

Managing  Committee A.  F.  Macallum, 

Lt.-Col.  C.  N.  Monsarrat, 
John  Blizard, 
K.  M.  Cameron, 
Lt.-Com.  C.  P.  Edwards. 

The  activities  of  the  branch  will  be  fully  maintained 
during  the  present  year,  and  there  is  already  a  prospect  of 
a  considerable  increase  in  the  branch  membership. 


R.  deB.  Corriveau, 

Chairman. 


M.  F.  Cochrane, 

Secretary. 
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Statement  of  Assets  and  Liabilities  Year  Ending  December  31st,  1919 


Assets 


Liabilities 


Furniture  (Cost  $200.00) $  80.00 

Library: 

Book  Case  (Cost  $60.00) 40.00 

Bound  Magazines     lNominai  1.00 

Books  (700  Volumes)  /iNominal 25 .  00 

Rebates  due  from  Main  Institute  on  1919  Fees .  68 .  24 

Unexpired  Insurance 1 .00 

Stationery  and  Equipment 20.00 

Due   from  Ontario  Provincial   Division  a/c 

Victory  Bond  due  Dec'  1st,'  i922^ .' ! .' .' .' .' .' '.'.'.'.  500 '  00 

Victory  Bond  due  Nov.  1st,  1934 300 .  00 

Cash  in  Bank 174.27 

Cash  on  Hand 4 .  72 


$1,223.76 


Printing  Account,  1919. 
Surplus 


25.00 
1,198.76 


$1,223.76 


Statement  of  Receipts  and  Expenditures  for  the  Year  Ending  December  31st,  1919 


Receipts 

Balance  in  Royal  Bank,  1st  January.,  1919. . .  $    446.56 

Rebates  from  Main  Institute,  Montreal,  quar- 
ter ending  31st  Dec,  1918 57 .  28 

Branch  Affiliate  Fees  Arrears,  1915 2 .00 

1916 2.00 

1917 8.00 

1918 28.00 

"      1919 40.00 

Subscriptions  towards  Expenses  General 
Meeting.  Cheques  drawn  in  favour  of 
Institute,  instead  of  favour  of  G.  B.  Dodge, 

of  General  Meeting  Committee 10.00 

Cheques  in  payment  for  entertainment  tickets 
General  Meeting,  handed  Secretary  but 

payable  to  Institute  Account 20.00 

Refund  from  G.  B.  Dodge  of  General  Meeting 

Committee  for  postage  and  souvenirs 14 .  00 

Refund  from  G.  B.  Dodge  of  unexpended  bal- 
ance  of  amount   advanced   by   branch 

towards  General  Meeting  expenses 187 .  44 

Amount  received  from  Main  Institute,  Mon- 
treal, towards  Expenses  General  Meeting .  87 .  82 

Rebates  from  Main  Institute,  Jan.  to  Sept. 

30th,  1919 370.62 

Proceeds  of  sale  of  playing  cars 4.15 

Interest  on  $500  Government  Bond,  Year  1919  27 .  50 


Expenditures. 

Printing $      30.00 

Branch  Year  Book 70.00 

Balance  to  Main  Society  a/c  Overseas  Tobacco 

Fund 6.15 

Advanced  Ladies'  Committee  General  Meeting  100 .  00 
G.  B.  Dodge,  a/c  Expenses  General 

Meeting 323 .00 

M.  F.  Cochrane,  a/c  cheques  cashed  for  Enter- 
tainment     tickets      General      Meeting, 

deposited  to  credit  of  Branch  Account.. . .  20.00 
G.  B.  Dodge,  a/c  cheque  made  payable  to  In- 
stitute Account   as   subscription   toward 

expenses  General  Meeting 5 .00 

Long  Distance  Telephone  Account 9.15 

Stenographic  and  Clerical  Services,  Secretary's 

Office 85.00 

Refund  of  L.  G.  Denis'  Affiliate  Fee,  1919. ...  2 .00 

Paid  for  Victory  Bond,  Minister  of  Finance . . .  300 .  00 

Postage 46 .  68 

Caretaker,  Carnegie  Library,  evening  meetings  4 .  00 

Complimentary  Luncheon  Tickets 28 .90 

Subscription  to   Engineering  News   Record, 

1919 7.27 

Telegrams 9.28 

Insurance 72 .  00 

Sundries 77 .  95 

Balance  in  Bank,  31st  Dec,  1919 174 .  27 

Cash  on  Hand 4 .  72 


$  1,305.37 


$1,305.3: 
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Montreal  Branch 

The  Montreal  Branch  has  been  very  active  during 
the  year  just  passed.  The  main  items  of  activity  of  the 
Branch  as  a  whole  have  been  recorded  from  time  to  time 
in  The  Journal,  and  your  Executive  feels  that  it  is  unneces- 
sary to  repeat  in  detail  in  this  report  what  has  been 
already  published  and  distributed  to  the  members.  For 
those  sufficiently  interested,  therefore,  reference  may  be 
made  to  the  following  numbers  of  The  Journal: — 

January,  1919,  pages  26  and  27. 


February, 

March, 

June, 

July, 

August, 

November, 

December, 

January,  1920, 


page  132. 
"     236. 


472. 

524  to  526. 
572. 

740  and  741. 

791  and  792. 

21  and  22. 


The  regular  weekly  meetings  of  the  Branch  have  been 
a  marked  success.  "Every  Thursday  Evening  at  8.15" 
is  now  well  established.  The  quality  of  addresses  and 
papers  given  at  the  twenty-five  or  more  of  these  meetings 
has  been  high  and  the  subjects  have  proved  of  great 
interest  to  the  members.  The  attendance  at  the  various 
meetings  has  been  very  large  and  on  several  occasions 
additional  chairs  have  had  to  be  used  to  accommodate 
those  present.  Light  refreshments  were  served  on  two  or 
three  occasions  and  were  much  appreciated. 

The  membership  of  the  Branch  is  as  follows: — 


Honorary  Members . 

Members 

Associate  Members . 

Juniors 

Students 

Associates 

Affiliates 


3 

126 

260 

42 

138 

8 

3 


The  question  of  legislation  has  occupied  the  attention 
of  the  Branch  and  several  meetings  were  held  to  discuss  it. 
A  number  of  the  above-mentioned  articles  in  The  Journal 
deal  with  this  phase  of  the  Branch's  activities.  Probably 
the  outstanding  single  event  of  the  year's  operations  was 
the  banquet  to  General  Mitchell  on  June  12th,  which  is 
described  in  the  July  Journal. 

The  Executive  Committee  has  met  regularly  and  has 
devoted  a  great  deal  of  time  to  Brarcn  work  in  the 
interests  of  the  members.  A  large  number  of  individual 
members  have  throughout  shown  a  real  interest  in  the 
affairs  of  the  Branch  and  of  The  Institute,  and  have 
unstintingly  given  of  their  time  and  work  on  behalf  of  the 
members,  and  the  Committee  wishes  to  take  this  oppor- 
tunity of  thanking  them. 

Financially  our  Branch  has  had  no  standing  hereto- 
fore, being  dependent  on  the  generosity  of  Council  for  the 
necessary  funds  to  carry  on  the  work.  It  is  hoped  that  the 
amendment  to  the  by-laws  to  be  submitted  at  the  annual 
meeting  will  result  in  this  state  of  affairs  being  done  away 
with  and  the  Branch  placed  on  an  independent  financial 
footing  like  any  other  branch. 


It  is  evident  that  great  interest  is  being  aroused  in  the 
Branch  activities  and  a  number  of  members  who  formerly 
evinced  very  little  interest  are  now  taking  an  active  part 
in  its  affairs.  There  still  remains  much  to  be  done  and, 
like  a  savings  bank,  the  various  members  will  only  get 
returns  in  proportion  to  the  amount  deposited  in  the 
institution.  There  is  an  opportunity  for  every  Member, 
Associate  Member,  Junior,  Student,  Associate  and 
Affiliate  to  give  service  to  the  profession  and  receive  large 
returns.  The  Executive  sincerely  hopes  that  the  ensuing 
year  may  show  a  continuation  of  the  splendid  interest 
aroused  and  that  each  member  will  do  his  part  to  not  only 
keep  up  the  good  work,  but  increase  the  interest  and 
efficiency  by  giving  his  best  to  the  Institute  and  the  Branch. 

A  number  of  important  problems  are  now  before  the 
Executive  for  consideration,  action  upon  which  will  be 
taken  in  due  course  and  the  members  notified  from  time 
to  time. 

The  whole  respectfully  submitted  on  behalf  of  the 
Executive  Committee  of  the  Montreal  Branch. 

Walter  J.  Francis, 

Chairman. 

Frederick  B.  Brown, 

Secretary. 
Montreal,  January  16th,  1920. 


Vancouver  Branch 

Public  affairs,  legislation,  and  engineering  classifi- 
cations, have  been  prominent  features  of  the  activities 
of  the  Vancouver  Branch  during  the  past  year. 

A  memorandum  was  presented  to  the  local  members 
of  Parliament  regarding  the  rating  of  engineers  by  the 
Civil  Service  Commission  and  the  members  of  Parlia- 
ment interviewed  in  that  connection.  In  co-operation 
with  the  Victoria  Branch,  this  Branch  has  endeavoured 
to  keep  the  engineering  profession  before  the  public. 

Legislation  has  taken  up  considerable  of  the  time 
and  thought  of  Vancouver  engineers  and  in  conjunction 
with  other  engineers  in  the  Province,  a  Bill  has  been 
drawn  up  which  is  coming  before  the  Provincial  Legislature 
during  the  month  of  January. 

Ten  meetings  of  the  Branch  were  held  during  the 
year. 

The  membership  of  the  Branch  is  as  follows:— 

Members 48 

Associate  Members 58 

Juniors 4 

Associates 2 
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The  financial  statement  of  the  Branch  shows  a  balance 
of  ninety-seven  dollars  in  the  bank. 

Respectfully  submitted, 

J.  N.  Anderson, 

Secretary-  Treas  urer. 
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Edmonton  Branch 

We  beg  to  submit  the  1919  Annual  Report  of  the 
Edmonton  Branch: 

The  Branch  membership  is  as  follows : 

Members 10 

Associate  Members 30 

Junior  Members 5 

Student  Members 10 

Associates 1 

Total 56 

Twenty-seven  of  the  above  members  were  on  Active 
Service  and  as  they  have  gradually  returned  active  interest 
in  the  Society  is  increasing.  It  is  hoped  that  the  year 
1920  will  bring  the  Branch  to  normal  and  that  other  than 
papers  dealing  with  local  affairs  will  be  added  to  the  pro- 
gramme of  the  general  meetings. 

Four  general  meetings  and  eleven  executive  meeting 
were  held  during  the  year  these  dealing  general  with 
City  topics  and  proposed  legislation  in  respect  to  Profes- 
sional Engineers.  The  close  of  the  year  finds  the  various 
Engineering  Societies  almost  unanimous  in  favour  of 
legislation  and  preparation  almost  complete  for  sub- 
mission of  a  bill  to  the  Legislature  which  sits  in  February 
1920.  The  prospects  look  very  favourable  that  the  bill, 
which  is  based  on  that  drawn  by  the  parent  Society, 
will  be  passed. 

The  Branch  had  a  cash  balance  on  hand  of  $11.35 
on  December  31st  with  all  accounts  paid. 

The  Officers  for  the  year  were: 

Chairman J.  L.  Cote 

Vice-Chairman A.  W.  Haddow 

Secretary-Treasurer. .  R.  J.  Gibb. 


Executive 
D.  J.  Carter 
A.  Cunningham 
R.  P 
Approved 

R.  J.  Gibb 

Chairman. 


R.  W.  Jones 
D.  Donaldson 
Graves 

Yours  truly, 
R.  P.  Graves, 

Secretary-  Treas  urer . 


Manitoba  Branch 

On  behalf  of  the  Winnipeg  Branch  we  submit  the 
following  Report  for  the  year  1919. 

We  are  pleased  to  state  that  forty-one  of  our  Members 
who  so  valiantly  fought  for  the  high  principles  of  demo- 
cracy and  civilization  as  exemplified  by  Great  Britain, 
have  safely  returned  to  us.  Nine  of  these  have  received 
special  honors  for  heroic  and  valuable  service  in  the 
field.  One,  Capt.  C.  N.  Mitchell,  V.C.,  M.C.  has 
been  honored  with  the  coveted  Victoria  Cross. 

Our  Membership  as  at  the  end  of  1919  totalled  269, 
being  distributed  into  the  various  classifications  as 
follows: 

Members 53 

Associate  Members 121 

Juniors 32 

Students 31 

Associates 1 

Affiliates  of  the  Branch —  31 

269 
It  is  with  deep  regret  we  have  to  record  the  death  of 

one  of  our  esteemed  Members,  A.  T.  Fraser. 

Nineteen  meetings  have  been  held  during  the  year, 

as  follows: 


Date 

1919 

Jan. 

2 

Jan. 

8 

Jan. 

11 

Jan. 

15 

Feb. 

5 

Feb. 

15 

Feb. 

19 

Mar. 

6 

Mar. 

19 

Apl. 

3 

Apl. 

17 

May 

1 

May 

14 

Speaker 
J.Dick,  M.E.I.C. 


Attendance 
...       26. 
19. 


Remarks 
Regular 
Special 

Special  Luncheon, 
Regular 

Regular 
Luncheon 


23 .       Business 


Oct. 
Oct. 

Nov. 


Nov. 
Dec. 


26 
4 


Dec.      Y, 


Subject 

Reconstruction W 

Consideration  of  Proposed  By-Laws 

Reconstruction Alderman  A.  W.  Puttee. . .       40 . 

Relation  of  Engineering  to  Agriculture Theo.  Kipp,  M.E.IC 42 . 

Can    the    Standard    Measure    of    Value    be 

Improved  ? J.  G.  Sullivan 48 . 

Wealth  of  the  West H.  A.  Lovett,  K.C.. .  52. 

Consideration  of  Development  of  Manitoba's 
Natural  Resources 

Construction  of  Greater  Winnipeg  Water  Dis- 
trict Tunnel  under  the  Red  River John  Armstrong,  M.E.I.C.      56 .       Regular 

Civic  Management Theo.  A.  Hunt,  K.C 29 .       Regular 

Manufacturing  Overhead  Costs T.  R.  Deacon,  M.E.I.C. .  .       35.       Regular 

Natural  Resources  of  Western  Canada Dr.  R.  C.  Wallace 39 .       Regular 

Problems  of  Western  Manufacturers Hugh  Mackay,  A.M.E.I.C.      24 .       Regular 

Hydraulic   Governors  for  Low  Head   Hydro- 
Electric  Units J.  W.  Sanger 30 .       Regular 

Pressing  Problems  of  the  Day.  J.  W.  Dafoe 46 . 

Some  Experiences  Overseas Col.R.H.Mulock,A.M.E.I.C.  Regular 

Outline  of  Work  done  by  the  Lignite  Utiliza- 
tion Board ' R.  A.  Ross,  M.E.I.C 

Military  Engineering Prof.  E.  P.  Feath- 

erstonhaugh,  A.M.E.I.C.      49.       Regular 

Legislation,  By-Laws  and  Banquet 22.       Business 

Design    and    Operation    of    Terminal    Grain 

Elevators CD.  Howe 45.       Regular 

History  and  Development  of  Niagara  Power .  .     F.  H.  Martin 67 .       Regular 


32.       Special  Luncheon 
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The  average  attendance  during  the  year  was  38,  being 
an  increase  of  five  over  the  year  previous. 

Through  the  generosity  of  R.  deL.  French, 
Engineer  of  the  Lignite  Utilization  Board,  the  number 
of  books  in  our  library  has  been  increased  by  the  addition 
of  bound  volumes  of  the  "Engineering  News  and  News 
Record"  from  1908  to  1917  inclusive,  and  also  "Transac- 
tions of  the  American  Society  of  Civil  Engineers"  from 
1906  to  date. 

The  By-laws  of  the  Branch  have  been  revised, 
approved  by  Council  and  adopted  by  the  Branch  as  from 
May  1st,  1919.  Our  local  organization  is  now  the 
Winnipeg  Branch  instead  of  the  Manitoba  Branch. 
The  adoption  of  the  revised  by-laws  contemplates  the 
organization  of  a  Manitoba  Division.  The  latter  becomes 
more  essential  if  the  proposed  legislation  is  obtained  at 
the  coming  Session  of  Provincial  Parliament. 

The  Bank  Balance  as  at  December  31st  was  $396.72. 
The  Branch  also  holds  five  $100.00— 1937— Victory 
Bonds,  par  value — $500.00.  As  against  the  Bank  Balance 
shown  the  Branch  has  an  outstnding  obligation  to  the 
Royal  Bank  for  $250.00. 

As  our  new  By-laws  call  for  our  Annual  Meeting 
to  be  held  in  May,  at  which  officers  are  elected  for  the 
ensuing  year,  the  present  staff  of  officers  are  continuing 
services  to  that  date. 

Respectfully  submitted, 

W.  P.  Brereton, 

Chairman. 
George  L.  Guy, 

Secretary-  Treasurer. 


Toronto  Branch 

During  the  year  just  completed,  the  Toronto  Branch 
held  fifteen  General  Open  meetings,  devoted  to  the  fol- 
lowing purposes: — 

Four  meetings  were  devoted  chiefly  to  lectures 
and  discussions  on  various  technical  subjects  as  follows: — 

On  February  7th  a  lecture  by  Mr.  Cleaton  on  the 
subject  "Coal  is  King,"  in  which  the  Lecturer  dealt 
with  good  and  bad  methods  of  coal  mining,  transpor- 
tation, firing,  etc. 

On  March  6th  a  lecture  by  Frank  Barber  on 
"Reinforced  Concrete  Bridges  in  Canada." 

On  December  4th  a  lecture  by  Professor  J.  Roy 
Cockburn  on  the  "Scientific  Application  of  Locating 
Guns  by  Sound  Ranging." 

On  January  8th  a  lecture  by  F.  G.  Engholm 
on  "Reinforced  Concrete  Construction." 

All  above  lectures  were  illustrated  by  numerous 
lantern  slides. 

Two  meetings  were  devoted  to  the  discussion  of  the 
economic  and  social  position  of  the  Engineering  profession 
.and  suggested  remedies  for  improving  same. 


On  February  28th,  the  younger  members  of  the 
Branch  were  given  an  opportunity  to  present  their  views 
and  express  their  opinion  as  to  what  steps  The  Institute 
could  take  to  improve  the  status  of  the  Engineering 
profession  in  Canada. 

Four  papers  by  different  members  of  the  Branch  were 
read  at  that  meeting  and  a  number  of  valuable  sugges- 
tions were  brought  forward.  But  the  outstanding 
features  of  the  evening's  discussion  were  the  facts  brought 
forward  with  regard  to  the  relatively  small  salaries 
paid  for  engineering  services,  a  condition  which  not 
only  affects  the  individual  members,  but  also  the  prestige 
of  the  entire  profession. 

Accordingly  a  Salaries  Committee  was  appointed 
to  study  the  question  and  prepare  a  schedule  of  minimum 
salaries  to  be  paid  for  Engineering  services. 

This  Committee,  which  at  one  time  consisted  of 
fourteen  members,  spent  the  greater  part  of  eight  months 
in  carrying  out  this  work.  Altogether  fourteen  general 
meetings  were  held  by  the  Committee,  with  Sub-com- 
mittees working  all  the  time  on  the  preparation  of  the 
details. 

On  October  16th  the  Salaries  Committee,  through 
its  Chairman,  submitted  the  final  report  and  Salary 
Schedules  to  the  Branch,  which  received  and  endorsed 
it  with  only  a  few  minor  alterations  and  modifications. 
Copies  of  the  adopted  schedules  were  sent  to  all  Branches 
and  to  the  Council  of  The  Institute.  These  Branches 
and  Council  having  been  kept  constantly  in  touch  with 
the  work  of  the  Committee  as  it  was  progressing. 

Before  the  end  of  the  year  the  Executive  Committee 
sent  a  copy  of  the  adopted  Schedule  to  every  employer 
of  engineers  in  the  district  of  Toronto,  the  Schedule 
being  accompanied  by  a  letter  of  transmittal  requesting 
the  various  employers  to  adopt  the  salary  schedule  for 
their  respective  engineering  staffs. 

Five  meetings  of  the  Branch  were  devoted  to  the 
much  discussed  subject  of  "Legislation  for  engineers." 

On  March  13th  a  meeting  was  called  for  the  purpose 
of  discussing  Legislation,  in  order  to  give  Mr.  Chipman, 
the  Toronto  Branch  representative  on  the  Legislation 
Committee  at  Montreal,  an  idea  as  to  the  attitude  of 
the  members  on  this  subject.  At  this  meeting  were  also 
represented  members  of  their  technical  organizations 
in  Toronto,  who  expressed  their  opinion  as  to  the  proba- 
bilities of  securing  Legislation  in  this  Province. 

At  a  meeting  on  March  28th  Arthur  Surveyor' 
of  the  Montreal  Branch  read  a  paper  on  "Legislation  for 
Engineers."  His  paper  embraced  the  principal  points 
affecting  all  branches  of  the  profession.  At  that  meeting 
Walter  Francis  and  Frederick  B.  Brown  were  also 
visitors  of  the  Toronto  Branch  and  addressed  the 
meeting,  telling  of  the  activities  carried  on  in  Montreal. 

On  May  19th  a  meeting  was  called  for  the  purpose 
of  discussing  the  draft  Bill  on  Legislation  for  Engineers 
as  prepared  by  the  Legislation  Committee  at  Montreal. 
A  very  extensive  discussion  developed,  in  which  many 
members  of  the  Branch  took  part.    Several  clauses  of 
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the  original  Bill  did  not  seem  quite  satisfactory  to  many 
of  the  members.  It  was  decided,  therefore,  to  endorse 
the  general  principles  of  the  proposed  Act  and  suggest 
that  the  details  be  carefully  revised  before  submitting 
the  Bill  to  the  Legislature. 

Another  meeting  to  discuss  the  same  subject  was 
called  for  June  12th  on  request  from  several  of  the  younger 
members  of  the  Branch.  The  meeting  occupied  itself 
chiefly  with  the  considerations  of  those  contentious 
clauses  which  have  been  the  cause  of  considerable 
criticism  of  the  Bill  in  the  Canadian  Technical  papers. 
At  the  end  of  the  meeting  a  Legislation  Committee  was 
appointed  to  study  the  entire  Bill  and  prepare  such 
amendments  and  modifications  as  will  make  it  more 
satisfactory  to  the  great  number  of  engineers. 

For  nearly  six  months  the  Legislation  Committee 
worked  on  the  Bill.  Such  clauses  as  7i  have  been  revised 
in  a  way  so  as  to  remove  the  objections  raised  by  salaried 
engineers.  Several  new  sub-clauses  have  been  added 
and  the  whole  Bill  has  been  rearranged,  the  position  of 
various  clauses  being  changed  so  as  to  bring  them  to  a 
more  logical  and  satisfactory  order. 

On  November  20th  the  Legislation  Committee 
presented  its  report.  This  final  report,  with  only  very 
slight  modifications,  was  adopted  by  the  Branch.  Copies 
of  this  amended  Bill  are  being  sent  to  all  Branches,  to 
the  Provincial  Division,  and  to  the  Council  of  The  Institute, 
in  order  to  get  an  expression  of  their  opinion. 

Two  meetings  were  devoted  chiefly  to  a  smoking 
concert  and  musical  programme.  One  was  held  on  April 
24th  at  which  meeting  Mr.  Chipman  also  reported  on 
the  work  done  by  the  Legislation  Committee  at  Montreal. 
The  other  meeting  was  held  on  October  30th,  at  which 
meeting  were  also  received  the  report  and  suggested 
amendments  to  the  Branch  By-laws  as  prepared  by  the 
By-laws  Committee  of  the  Toronto  Branch. 

The  Annual  Meeting  of  the  Toronto  Branch  was 
held  on  January  22nd  and  the  Annual  Dinner  on  December 
16th.  At  the  Annual  Dinner,  Brigadier  General  C.  H. 
Mitchell  addressed  the  members  on  the  subject  "The 
Future  of  Applied  Science." 

The  Executive  Committee  held  nineteen  meetings 
during  the  last  year  at  which  all  matters  in  connection 
with  the  business  of  the  Branch  were  transacted. 

In  addition  to  the  Salaries  Committee  and  the 
Legislation  Committee,  which  are  described  above,  the 
following  Committees  were  also  active  during  the 
year:— City  of  Toronto  Building  By-laws  Committee, 
Toronto  Branch  By-laws  Committee,  Employment  Com- 
mittee, Fees  Committee  and  a  Committee  to  collect 
back  dues. 

With  all  those  activities  carried  on  it  is  quite  natural 
that  the  expenses  of  the  Branch  should  have  been  heavy 
during  the  year.  The  work  of  some  of  those  Committees 
envolved  a  considerable  amount  of  typewriting  and  print- 
ing. But  after  having  paid  all  expenses  incurred  during 
the  past  year,  the  Branch  starts  off  the  new  year  with 
a  cash  balance  in  the  bank  of  one  hundred  and  eighty 
dollars  and  fifty  two  cents. 

A.  H.  Harkness, 

Chairman. 

H.  A.  Goldman., 

Acting  Secretary. 


Hamilton  Branch 

January  24. — A  resolution  passed  by  the  Hamilton 
Branch  on  the  question  of  legislation  for  the  Incorpora- 
tion of  Engineers.  This  covered  and  supplemented 
action  taken  by  Montreal  Branch  on  December  19th  1918. 

January  30.  —  An  illustrated  lecture  by  E.  L. 
Cousins,  Chief  Engineer  of  Toronto  Harbor  Commission, 
on  improvements  which  have  been  made  in  Toronto 
Harbor  during  the  past  four  years.  Much  information 
of  interst  was  obtained,  especially  with  regard  to  the 
possible  future  developments  of  the  Hamilton  Harbor. 

Mr.  Cousins  recently  returned  to  Hamilton  and 
addressed  a  large  public  gathering  of  citizens  on  Hamilton 
Harbor  development  plans  in  January  1920. 

February  10.— A  lecture  by  F.  B.  Jewett,  Ph.D., 
Chief  Engineer  of  the  Western  Electric  Company  in 
New  York  City,  on  research  work  and  recent  develop- 
ments in  Wireless  Telephony. 

Dr.  Jewett  who  has  charge  of  one  of  the  largest 
Research  Laboratories  in  the  United  States  spoke  on  the 
great  need  for  trained  investigators  and  the  many  interest- 
ing experiments  which  were  carried  on  during  the  War, 
leading  up  to  the  rapid  perfection  of  the  Wireless 
Telephone. 

February  17.  —  An  illustrated  lecture  by  N. 
Couchon,  Consulting  Engineer,  on  Town  Planning  and 
Development,  who  dealt  particularly  with  a  review  of 
the  various  projects  which  have  been  planned  for  the 
City  of  Hamilton,  including  harbor  developments,  changes 
in  railwas,  public  utilities,  amusements,  etc. 

March  14. — By-Laws  of  Hamilton  Branch  were 
prepared  and  forwarded  to  Headquarters  for  considera- 
tion and  approval,  and  a  notice  was  received  of  the 
adoption  of  these  Bv-Laws  on  December  16th. 

March  28. — Illustrated  lecture  on  building  of  Quebec 
Bridge  by  G.  F.  Porter,  M.E.I.C.,  Construction  Engineer 
for  the  St.  Lawrence  Bridge  Company.  This  was  one 
of  the  most  successful  lectures  of  the  vear,  the  lantern 
slides  being  particularly  impressive. 

March  31. — A  committee  of  three  was  appointed  for 
the  purpose  of  reporting  on  the  question  of  Club  Rooms 
for  the  engineering  and  professional  men  of  Hamilton. 
At  a  subsequent  date  if  was  reported  by  the  Committee 
that  suitable  rooms  could  not  be  obtained  within  the 
financial  reach  of  the  Branch  Members. 

April  11.  —  An  address  by  G.  E.  Stotz  of  the 
Westinghouse  Electrical  and  Manufacturing  Company 
of  Pittsburgh  on  "The  Electrification  of  Steel  Mills." 

The  speaker  aescnoea,  with  the  help  of  lantern 
slides,  the  advantages  of  electric  motors  over  steam  engines 
in  every  application  of  power  in  the  manufacture  of  steel, 
special  reference  being  made  to  Electric  Driven  Reversing 
Mills. 

May  7. —  Ballots  were  issued  for  the  election  of 
Officers  of  the  Executive  Committee  of  the  Hamilton 
Branch.  The  ballot  was  conpleted  and  the  Officers 
notified  on  the  date  of  the  Annual  Meeting.  May  30th. 
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May  30. — Annual  Meeting.  At  this  meeting  the 
Scrutineers  appointed  announced  the  result  of  the  elec- 
tion of  Branch  Officers. 

The  reports  of  the  retiring  Chairman  and  Secretary- 
Treasurer  were  received  and  adopted. 

The  report  of  the  Legislation  Committee  was  also 
presented  by  E.  R.  Gray,  Representative  of  the 
Hamilton  Branch. 

A  resolution  was  passed  recommending  the  establish- 
ment by  the  Government  of  Canada  of  a  National 
Research  Institute  to  carry  on  and  direct  research  in 
such  industrial,  agricultural,  commercial  and  rredical 
problems  as  will  best  promote  the  conservation  of  Canada's 
resources. 

Nov.  13. — The  first  meeting  of  the  Fall  and  Winter 
Season  was  held  on  this  date  at  the  Royal  Connaught 
Hotel,  where  a  large  number  of  members  enjoyed  dinner 
and  a  musical  and  entertainment  programrre,  followed 
by  the  address  of  the  Chairman,  dealing  with  matters 
of  business  and  plans  for  future  meetings. 

Owing  to  the  approach  of  the  Christmas  Season  it 
was  found  impossible  to  arrange  anymore  open  meetings 
or  addresses  before  the  first  of  the  year.  A  number  are 
in  contemplation,  but  some  difficulty  has  been  experienced 
in  getting  speakers  who  will  come  at  their  own  expense 
to  address  the  Branch  on  new  or  original  topics. 

Legislation. 

During  the  year  considerable  interest  has  been 
taken  by  the  Executive  and  Members  of  Hamilton 
Branch  in  the  proposed  Legislation  concerning  the 
Engineering  Profession,  which  has  been  the  subject  of 
much  thought  and  fruitful  endeavor  on  the  part  of  various 
Branches  and  bodies  of  the  Engineering  Profession,  and 
particularly  the  Members  and  Organization  of  The 
Engineering  Institute  of  Canada. 

The  local  Branch  has  given  its  support  in  the  matter 
through  the  Local  Members  of  Parliament  and  by  co- 
operation with  the  various  Branches  of  The  Institute. 

Financial. 

The  present  financial  standing  of  Hamilton  Branch 
is  as  follows: — 

Balance  on  Hand  Januarv,  1919,  as  per  last 

Annual  Report $  78.26 

Total  receipts  during  year  from  Member- 
ship, Affiliate  Fees,  Etc 108 .  00 

Total $186.26 

Total    expenses    to    December    31,    1919, 

including  sundry  unpaid  items 150.73 

Balance  on  Hand $  35 .  53 

R.  K.  Palmer, 

Chairman. 

CORBETT  F.  WHITTON, 

Si  rrctary-Trcasurer. 


Peterborough  Branch 

The  Peterborough  Branch  of  The  Engineering  Institute 
of  Canada  was  formed  on  Nov.  6th,  1919,  at  a  banquet 
in  the  Empress  Hotel,  at  which  the  following  prominent 
engineers  and  members  of  Council  were  present,  Col.  R.  W. 
Leonard,  Walter  J.  Francis,  Prof.  H.  E.  T.  Haultain. 
R.  A.  Ross,  Prof.  Peter  Gillespie,  James  White,  J.  B. 
Challies,  Fraser  S.  Keith,  A.  H.  Harkness,  Frank  Barber. 
The  City  Council,  and  the  Chairmen  of  all  the  local 
Municipal  bodies  were  present,  as  well  as  the  beads  of 
all  the  local  manufacturing  concerns  employing  engineers, 
and  there  is  no  doubt  that  the  prestige  of  engineers 
in  Peterborough  has  been  measurably  increased  as  a 
result  of  that  function. 

Previous  to  the  inauguration  of  the  Branch,  there 
had  been  in  existence  in  the  City  an  Engineers'  Club, 
which  had  been  carrying  on  successfully  for  over  two 
years.  While  the  results  were  excellent,  it  was  felt 
that  much  better  work  could  be  done  if  a  connection 
were  formed  with  The  Engineering  Institute  of  Canada. 
After  a  visit  from  Fraser  S.  Keith,  the  General  Secretary, 
who  explained  the  Aims  and  objects  of  The  Institute  to 
those  who  were  not  already  members,  it  was  decided  to 
form  a  Branch.  A  petition  was  presented  to  the  Council 
and  on  its  being  granted  the  inauguration  was  proceeded 
with. 

The  following  are  the  officers  of  the  Branch  for  the 
Season  of  1919-20. 

Honorary  Chairman. .  .  Richard  B.  Rogers,  M.E.I.C. 

Chairman G.  Reid  Munro,  M.E.I.C. 

Vice-Chairman Roy  H.  Parsons,  M.E.I.C. 


Secretary. 

Treasurer 

Executive  Committee. 


R.  L.  Dobbin,  M.E.I.C. 

D.  L.  McLaren,  A.M.E.I.C. 
.P.  L.  Allison,  M.E.I.C. 

A.  L.  Killaly,  A.M.E.I.C. 
G.  R.  Langley,  M.E.I.C. 

E.  R.  Shirley,  M.E.I.C. 
C.  E.  Sisson,  M.E.I.C. 
P.  P.  Westby,  M.E.I.C. 

At  present  the  membership  of  the  Branch  is  as 
follows : — 

11  Members 
17  Associate  Members 
5  Juniors 
23  Affiliates. 

56 

Since  the  Inauguaration  one  meeting  was  held  in 
December,  at  which  a  paper  was  presented  by  G.  B. 
Smith  of  Belleville  on  the  Central  Ontario  System  of 
the  Hydro-Electric  Power  Commission  of  Ontario. 

All  of  which  is  respectfully  submitted. 

G.  R.  Munro, 

Chairman. 


R.  L.  Dobbin, 


Secretary. 
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Quebec  Branch 


The  Quebec  Branch  has  the  pleasure  to  send  the 
following  report  displaying  its  activities  during  the  year 
1919: 

Eight  general  meetings  were  held  and  honored  with 
an  average  presence  which  not  being  very  large  still  showed 
the  continued  interest  taken  by  some  of  our  members 
in  the  professional  welfare  and  solidarity. 

The  momentous  question  of  a  provincial  legislation 
adequately  protective  of  the  engineering  profession, — 
which  legislation  has  been  extensively  studied  by  the 
different  branches  of  The  Institute — has  received  from  the 
Quebec  Branch  one  of  the  effective  impulses  that  brought 
it  to  the  desired  end.  The  correspondence  at  the  Head- 
quarters, the  records  of  all  the  Branches  include  a  resolu- 
tion sent  from  Quebec  in  January  1919.  The  same 
could  be  retraced  in  the  proceedings  of  the  General 
Convention  at  Ottawa  and  of  the  Special  Committee 
originating  there.  The  work  of  the  Quebec  delegates 
was  then  duly  recognized. 

To  this  Branch  and  especially  to  one  of  its  members 
must  be  creditd  the  elaboration  of  a  legislation  project 
extensively  utilized  by  the  Special  Committee  in  the 
drawing  of  a  uniform  legislation  bill  for  all  provinces. 

When  the  Branches  were  urged  by  the  Council  to 
meet  the  Members  of  the  House  of  Commons  and  obtain 
their  approval  of  a  Classification  Bill  duly  protecting 
the  engineers  employed  by  the  Federal  Government,  our 
members  repeatedly  corresponded  with  several  repre- 
sentatives of  the  Quebec  District  and  sent  reports  claim- 
ing the  justice  of  the  previous  Bill. 

Through  our  Branch,  the  action  inaugurated  by 
The  Institute  was  extended  to  the  Provincial  field.  A 
list  of  salaries  paid  to  the  engineers  employed  by  the 
Quebec  Government  has  been  prepared  and  suggestions 
proposed. 

Sharing  in  the  work  carried  by  other  branches 
towards  fixing  schedules  of  salaries  that  should  be  paid 
to  engineers  employed  by  public  service  companies, 
municipalities,  industrial  companies,  and  to  consulting 
engineers  practising  their  profession,  this  branch  has 
through  several  committees  made  enquiries,  compiled 
facts  and  made  suggestions  helpful  to  the  Council  when 
determining  the  proper  salaries  the  engineers  of  this 
district  should  receive.  Our  Branch  pays  due  tribute 
of  thanks  to  the  Ottawa  and  Toronto  Branches,  also  to 
the  Association  of  American  Engineers  for  their  sending 
precious  reports  on  salaries. 

The  establishment  of  a  provincial  Division  of  The 
Institute  has  received  an  extensive  part  of  the  attention 
of  this  branch  having  a  committee  to  that  aim  since 
February  1918.  After  much  study  and  canvassing  with 
a  similar  committee  of  the  Montreal  Branch,  a  referendum 
was  carried  that  showed  the  strong  assent  of  the  engineers 
of  this  province. 


Answering  the  desire  of  the  Council  and  of  the 
Montreal  Branch,  our  Branch  called  for  Committees  to 
help  returning  engineers  seeking  positions. 

This  Branch  also  desires  to  mention  the  work  of 
a  "Comite  de  surveillance"  which  has  enquired  about  all 
the  applications  refered  to  it,  has  investigated  several 
bills  of  our  Legislature  in  order  to  prevent  the  passing 
of  clauses  infringing  upon  the  rights  of  the  profession. 
The  Committee  has  also  continued  an  active  propaganda 
for  the  right  use  of  the  terms  "engineer"  and  "ingenieur." 

To  the  president  of  this  Branch  must  be  credited 
the  warning  given  to  the  engineers  of  this  country  about 
the  possible  infringement  of  Architects  in  the  Engineering 
field,  following  a  recent  practice  of  the  kind  at  Pittsburg. 

It  is  hoped  that  within  a  near  future  the  efforts  of 
this  Branch  will  obtain  at  the  Parliament  Library  the 
creation  of  a  technical  and  scientific  section  in  which 
the  most  up  to  date  books  and  reviews  will  be  at  the 
disposition  of  the  engineers  of  this  district. 

The  Quebec  Branch  deeply  regrets  the  death 
of  one  of  its  founder  members:  Louis  A.  Vallee, 
Engineer  of  the  provincial  Public  Works  and  Director 
of  Railways  in  the  province.  We  also,  with  the  Council 
and  all  the  Branches  of  The  Institute,  crown  with  our 
regret  the  grave  of  the  late  Ernest  Marceau,  whose 
high  training  and  science  have  added  much  to  the  standing 
of  our  Institute. 

Our  membership,  at  the  end  of  1919,  was  the 
following: 


Members 15 

Associate  Members 48 

Juniors 8 

Students 16 

Associates 2 

89 

The  expenses  our  Branch  has  undergone  for  legisla- 
tion purposes  were  the  largest  in  all  past  years;  yet  the 
results  obtained  may  be  considered  as  perfectly  com- 
pensating such  expenses.  To  face  future  needs  this 
Branch  has  the  pleasure  to  hold  assets  amounting  to 
$432.22  on  January  the  19th,  1920. 


Respectfully  submitted. 

Albert  R.  Decarv, 

Chairman. 


J.  A.  BUTEAU, 


Seen ! 'in/. 
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St.  John  Branch 


wick  conditions,  and  will  bring  it  before  the  next  Section 
of  the  Legislature. 


We  beg  to  submit  herewith  our  second  annual  report 
of  the  St.  John  Branch  of  The  Engineering  Institute  of 
Ca  nada,  covering  the  year  ending  December  31st,  1919. 

The  Executive  Committee  met  14  times  during  the 
year  and  transacted  a  large  amount  of  business.  There 
were  10  meetings  of  the  Branch,  besides  the  General 
Professional  Meeting  held  September  10th,  11th  and 
12th.  The  following  papers  were  read  at  the  regular 
meetings: — 

"A  Contractor  in  a  Clyde  Shipyard,"  bv  G.  S. 
Baxter,  A.M.E.I.C. 

"Reminiscenses  of  the  Early  Days  of  Railway 
Location,"  by  C.  O.  Foss,  M.E.I. C. 

"The  Reconstruction  of  the  Bridges  on  the  Dominion 
Atlantic  Railway,"  by  G.  G.  Hare,  A.M.E.I.C. 

"Aids  to  Navigation  in  New  Brunswick  Waters." 
by  G.  S.  Macdonald,  A.M.E.I.C. 

"Experiments  with  High  Potential  High  Frequency 
Electric  Currents,"  by  F.  P.  Vaughan,  A.M.E.I.C, 
M.A.I.E.E. 

"Cape  Bald  Breakwater,"  by  Geoffrey  Stead, 
A.M.E.I.C. 

"New  Brunswick  Highways,"  by  B.  M.  Hill,  M.E.I.C. 

"The  Dominion  Housing  Act  and  how  it  applies  to 
types  of  Houses  suitable  to  St.  John  under  local  building 
conditions,"  by  Chas.  L.  Archibald,  A.M.E.I.C. 

The  programme  of  the  second  Maritime  General 
Professional  Meeting  and  the  report  of  the  proceedings 
have  been  published  in  "The  Journal." 

Two  of  the  Branch  meetings  were  held  in  conjunction 
with  the  St.  John  Board  of  Trade,  when  reports  were 
submitted  on  building  a  Community  Centre  with  court 
House  and  City  Hall  instead  of  rebuilding  the  Old  Court 
House,  destroyed  by  fire.  The  information  furnished 
and  the  discussion  will  undoubtedly  have  a  beneficial 
effect  on  public  opinion. 

During  the  year  a  new  set  of  By-laws,  patterned 
after  the  E.I.C.  standard  set,  were  drawn  up,  adopted, 
and  have  been  approved  by  the  Council. 

The  matter  of  obtaining  legislation  for  New  Bruns- 
wick engineers  has  taken  up  a  large  amount  of  time 
and  effort,  culminating  in  the  formation  of  the  "Associa- 
tion of  Professional  Engineers  of  the  Province  of  New 
Brunswick"  at  a  public  meeting  called  by  our  Chairman 
and  held  September  12th,  in  St.  John.  An  executive  coun- 
cil was  elected,  with  C.  C.  Kirby  as  chairman,  and  this 
has  revised  the  E.I.C.  draft  of  Act  to  suit  New  Bruns- 


Effective  work  has  been  done  by  the  several  com- 
mittees. The  Employment  Committee  actively  co- 
operated with  the  Provincial  Soldiers  Civil  Re-establish- 
ment Committee  and  the  Government  Labor  Bureau. 
The  passing  of  the  Civil  Service  Act  and  the  Re-classi- 
fication of  the  Government  employees  was  urged.  Data 
has  been  gathered  re  the  salaries  paid  engineers  in  N.B. 
and  considerable  work  has  been  done  by  the  committee 
appointed  to  investigate  the  subject  of  concrete  in  sea 
water  and  of  the  concrete  structures  in  local  waters.  A 
very  complete  bibliography  has  been  prepared  for  the 
use  of  the  committee,  etc.  A  Halifax  Branch  com- 
mittee is  co-operating  in  this  work. 

Delegates  of  the  Branch  are  on  the  local  Vocational 
Training  Committee,  which  has  been  able,  after  much 
difficulty,  to  get  the  City  to  take  action  and  established 
Vocational  Training  schools,  which  are  already  proving  a 
popular  success. 

The  statement  of  Membership  at  the  end  of  the 
year  is  as  follows : — 


Non-  Application 

Grade  Resident      Resident      Total        Pending 

Members 

Associate  Members . 

Juniors. 

Honorary  Associate. . 

Associate 

Affiliates 


11 

3 

14 

25 

3 

28 

3 

9 

9 

1 

1 

1 

1 

1 

10 

10 

57 


63 


Membership  end  of  1918 43 

Net  gain  for  year 20 

Four  members  have  moved  away  during  the  year. 

The   financial  statement   for  the   year   1919  is  as 
follows: — 


Receipts. 

Balance  from  1918 $  12.77 

Rebates  on  dues  by  Headquarters 107 .  35 

Dues  from  Affiliates 8.00 

General  Professional  Meeting  subscriptions.  124.50 
General  Professional  Meeting  sale  of  tickets  69 .  00 
General  Professional  Meeting  expenses  char- 
geable to  any  paid  by  Headquarters . .  49 .  70 


$371.32 
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Expenditures. 

Postage $  23. 14 

Stationary  and  printing 24.85 

Telegrams 4 .  92 

Stenographic  work 15 .  00 

Advertising 8 .  85 

Sundries 1 .  55 

General  Professional  Meeting  Expenses ....  232 .  90 

Balance  in  Royal  Bank  of  Canada 60. 11 


$371.32 


Respectfully  submitted, 

C.  C.  Kirby, 

Chairman 

A.  R.  Crookshank, 

Secretary-Treasurer. 


the  Legislative  Committee  held  in  Montreal  were  dis- 
cussed. 

June  4th,  which  was  devoted  to  making  preliminary 
arrangements  for  the  proposed  Professional  Meeting  to 
be  Held  in  St.  John  in  September,  and  to  a  discussion  of 
the  proposed  Legislation  for  Engineers. 

October  22nd,  at  which  a  paper  was  read  by  A.  C. 
Brown,  A.M.E.I.C.  on  "The  results  of  experiments  of 
the  effects  of  Ironstone  on  Cement  and  Lime  Mortars." 

December  17th,  which  was  chiefly  devoted  to  a 
discussion  of  the  proposed  Halifax-Dartmouth  bridge. 

The  meetings  this  year  have  been  marked  by  an 
increasing  attendance.  It  is  expecially  gratifying  to 
note  the  number  of  young  members  of  the  profession  who 
have  been  accepted  for  membership  and  their  interest 
in  the  meetings  and  in  the  affairs  of  the  branch. 


Halifax  Branch 

During  the  year  1919,  the  Halifax  Branch  held  eight 
meeting  as  follows: — 

January  15th,  Annual  meeting,  at  which  the  report 
of  the  Secretary-Treasurer  was  presented  and  the  fol- 
lowing officers  elected  for  the  coming  year: — 


Chairman 

Secretary-Treasurer. 
Executive 


.  .  .F.  A.  Bowman 
...K.H.Smith 
. . .  J.  L.  Allen 
L.  H.  Wheaton 
A.  G.  Robb 
W.  P.  Morrison 
A.  F.  Dyer 


February  20th,  which  marked  the  beginning  of  the 
supper  meetings  which  have  proved  so  popular.  A 
paper  was  read  by  Capt.  T.  S.  Scott,  M.E.I.C.  on  roads. 

March  20th,  This  was  an  open  meeting  to  which 
were  invited  members  of  the  Board  of  Trade,  Commercial 
Club  and  other  commercial  bodies.  W.  G.  Gordon, 
Transportation  Engineer,  Canadian  General  Electric  Co., 
read  a  paper  on  "Main  Line  Railway  Electrification  in 
Canada." 

April  3rd,  Special  meeting  at  which  the  question  of 
Legislation  was  dealt  with  and  recommendations  made  to 
the  representative  of  the  Branch  on  the  Committee  for 
The  Institute. 

April  25th,  at  which  the  results  of  the  meeting  of 


During  the  last  two  months  of  the  year,  the  Branch 
has  particularly  interested  itself  in  the  technical  side 
of  the  proposed  bridge  between  Halifax  and  Dartmouth. 
A  bridge  committee,  under  the  able  leadership  of  L.  H. 
Wheaton,  A.M.E.I.C.,  has  been  appointed  to  carry  on 
investigations.  The  various  commercial  organizations 
of  the  city  and  Dartmouth  have  joined  in  forming  a 
committee  to  further  the  project  vigorously  and  the 
Halifax  Branch  has  a  representative  on  this  committee 
to  advise  on  technical  points.  The  Branch  has  accepted 
a  tentative  offer  to  conduct  the  preliminary  investiga- 
tions at  the  proposed  site  and  have  offered  to  conduct 
these  investigations  at  cost.  In  this  way  the  Branch 
will  be  able  to  perform  a  distinct  service  to  the  community 
and  to  demonstrate  to  the  general  public  the  value  of 
such  an  organization  as  ours. 

The  membership  of  the  Branch  has  shown  a  gratify- 
ing increase.  At  the  beginning  of  the  year  the  Secretary's 
report  showed  a  membership  as  follows: — 


Members 24 

Associate  Members 29 

Juniors 6 

Branch  Affiliates 2 

Total 61 


The  present  membership  is  as  follows:— 

Members 31 

Associate  Members 48 

Juniors 10 

Students 6 

Branch  Affiliates 2 

Total 97 
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an  increase  of: — 


Members 7 

Associate  Members 19 

Juniors 4 

Students 6 

Total 36or60% 


Summary  for  1918 
Receipts: 

July        6    Cheque    from    Head 

Office $50.00 

Oct.       17    Cheque     from     N.S. 

Society 100.00 

Nov.     18    Fees     from     Branch 

Affiliate 70 

St.  John  Branch, 
share  of  Profes- 
sional Meeting 12 .  50  $163 .  20 


Disbursed: 

Stationery 26.79 

Advertising 20.97 

Expense    in    connec- 
tion with  meetings    28.00 

Entertainment     of 
Guests 23.75 

Postage 6.29 

Printing 2.20 

Incidental    office 
expenses 2.35 

Telegrams .31 

Expenditures  1918 .  $110. 66 

Balance  January 

1st,  1919 *52.54 


Summary  for  1919 

Receipts: 

Jan. 

13 

Rebate  on  Advertis- 
ing    from     Head 

Office 

$20.97 

Rebate  on  dues  from 

Head  Office 

68.20 

Feb. 

22 

Cheque     from    N.S. 

& 

Society 

44.02 

May 

14 

Rebate  on  dues  from 

Head  Office 

34.50 

Oct. 

27 

Rebate  on  dues  from 

Head  Office 

71.60 

Receipts  for  1919.. 

$239.29 

Balance      Januarv 

1st,  1919 

52.54 

$291.83 


Disbursed: 

Clerical  help 60.00 

Rebate  to  N.S.   So- 
ciety Members 78 .  00 

Postage 21.49 

Advertising 9 .  75 

Telegrams 2 .  55 

Entertainment     of 

guests 2.50 

Part's  Picture  Store .  .  3 .  80 

Wreath  for  D.  McD. 

Campbell 5.00 

Expenses  in  connec- 
tion with  meetings .  5 .  00 

Stationery 1 .  88 

Incidental   office   ex- 
penses   2.90  $192.87 

Balance  January 

1st,  1920 98.96 

Respectfully  submitted, 

F.  R.  Faulkner, 

Secretary-Treasurer, 

Approved, 

F.  A.  Bowman, 

Chairman. 
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Annual  and  Professional  Meeting,  Montreal 
January  27th,  28th  and  29th,  1920 


9.00  A.M. 
10.00  A.M. 

12.50  P.M. 

1.15  P.M. 

1.50  P.M. 
2.00  P.M. 


2.45  P.M. 

4.10  P.M. 
4.20  P.M. 
5.00  P.M. 
5.30  P.M. 

8.30  P.M. 


PROGRAMME 

(Revised  to  January  26th.) 

Tuesday,  January  27th,  1920. 

Opening    of   Registration    at    Head- 
quarters. 
Calling  to  Order,  Annual  Meeting — 

Appointment  of  Scrutineers,  Reception  of 

Reports. 

Adjournment  until  2.45  P.M. 


Luncheon  at  Windsor  Hotel  for  Mem- 
bers and  Ladies,  and  invited  Guests. 
Formal  Welcome  and  Greeting. 
Address — "Modern  Highway  Problems," 
by  Mr.  E.  W.  James,  Assistant  Chief 
Engineer,  Bureau  of  Public  Roads,  Wash- 
ington,   D.C. 


Resuming  of  Business  Session,  An- 
nual Meeting. 

Reception  of  Report  of  Scrutineers. 
Address  of  Retiring  President. 
Inauguration  of  Incoming  President. 
Closing  of  Annual  Meeting. 


Reception    and   Dance,    Rose    Room, 
Windsor  Hotel. 


Wednesday,  January  28th,  1920 

10.00  A.M.         Calling  to  Order,  Professional  Meeting, 
at  Windsor  Hotel. 

"THE  GATEWAY  OF  THE 
PROFESSION" 

"The  Training  of  the  Chemical  En- 
gineer," by  R.  F.  Ruttan,  M.A.,  M.D., 
Sc.D.,  F.R.S.,  Professor  of  Chemistry  and 
Director  of  the  Chemical  Laboratories, 
McGill  University. 

"The  Importance  of  Physics  in  En- 
gineering Education,1 '  by  A.  S.  Eve, 
D.Sc,  C.B.E.,  F.R.S.,  Macdonald  Pro- 
fessor of  Physics,  McGill  University. 

Discussion,  by  four  authorities  on  tech- 
nical education — Brig.-Gen.  C.  H. 
Mitchell,  C.B.,C.M.G.,  D.S.O.,  M.E.I.C., 
Dean  of  the  Faculty  of  Science  and 
Engineering,  University  of  Toronto; 
Frank  D.  Adams,  Ph.D.,  D.Sc,  F.G.S.A., 
F.R.S.,  Hon.  M.E.I.C,  Dean  of  the 
Faculty  of  Applied  Science  and 
Acting  Principal,  McGill  University; 
Arthur  Surveyer,  B.A.,B.A.  Sc,  C.E., 
M.E.I.C,    Member    of   the    Board    of 


Governors,  University  of  Montreal; 
Prof.  Chas.  F.  Scott,  Past  President, 
A.I.E.E.,  Professor  of  Electrical  Engin- 
eering, Yale  University,  New  Haven, 
Conn. 
12.50  P.M.  Adjournment. 

1.10  P.M.  Leave  Windsor  Hotel  on  special  cars  for 
Northern  Electric  Company's  works. 

1.30  P.M.  Luncheon,  as  guests  of  the  President 
and  the  Directors  of  the  Northern  Elec- 
tric Company,  Limited.  At  the  conclu- 
sion of  the  luncheon  the  members  will  be 
escorted  in  parties  over  the  works,  and 
will  be  at  liberty  to  depart  any  time 
before  the  closing  hour. 

7.30  for  8  Annual  Banquet  of  the  Institute, 
P.M.  Rose  Room,  Windsor  Hotel. 

Thursday,  January  29th,  1920 

10.00  A.M.         Continuation,  Professional  Meeting 
at  Windsor  Hotel, — 

"ENGINEERING  ACTIVITIES    OF 
THE  PROVINCE  OF  QUEBEC" 

"Quebec's  Water  Power  Policy  and 
the  Work  of  the  Quebec  Streams 
Commission,"  by  Olivier  Lelebvre, 
B.A.Sc,  C.E.,  M.E.I.C,  Chief  Engineer, 
Quebec  Streams  Commission. 
"The  Operation  of  the  Quebec  Public 
Health  Act,"  by  Theo.  J.  Lafreniere, 
B.A.Sc,  C.E.,  M.Sc,  Chief  Sanitary 
Engineer  to  the  Superior  Board  of 
Health  of  the  Province  of  Quebec 
"The  Evolution  of  the  Public  Roads 
Problem  in  the  Province,"  by  Alex. 
Fraser,  B.A.Sc,  C.E.,  A.M.E.I.C, 
Assistant  Chief  Engineer,  Quebec 
Department  of  Roads. 


12.45  P.M. 
2.30  P.M. 


5.00  P.M. 


8.30  P.M. 


Adjournment. 

Resuming    of    Session,    Professional 
Meeting, — 

"AVIATION" 
"The    Policy    of    the    Air    Board    of 
Canada,"  by  Lieutenant-Colonel  O.  M. 
Biggar,  B.A.,  K.C.,  Vice-Chairman  of  the 
Air  Board  of  Canada. 

"PULP  AND  PAPER," 

"The  Pulp  and  Paper  Industry,"  by 
Ferd.  van  Bruyssel,  C.E.,  D.P.S. 

"QUEBEC  FORESTS" 

"The  Forests  of  Quebec,"   by  G.  C 
Piche,    A.M.E.I.C,    Chief    of    Forests 
Service,  Quebec  Lands  and  Forests  De- 
partment. 
Adjournment . 


Smoker, 
Hotel. 


Ladies'    Ordinary,    Windsor 
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Retiring  President's  Address 

The  very  high  honour  which  you  conferred  upon  me  a 
year  ago  in  electing  me  President  of  this  Institute  for  the 
year  1919,  is  a  distinction  which  I  value  most  highly. 
The  office  has  entailed  much  responsibility  and  many 
onerous  duties,  in  connection  with  which  I  take  this 
opportunity  of  acknowledging,  with  sincere  appreciation, 
the  enthusiastic  energy  of  our  Secretary,  Mr.  Keith,  and 
the  hearty  co-operation  and  most  valuable  assistance 
rendered  by  the  Vice-Presidents  and  the  Council. 

The  constant  and  untiring  attention  devoted  by  the 
members  of  Council  to  the  large  problems  and  the  many 
details  involved  in  the  management  of  this  Institute, 
with  its  rapid  growth  in  membership  and  functions — 
necessitating  the  "burning  of  the  midnight  oil"  on  frequent 
occasions  at  Headquarters,  and  the  carrying  on  of  a  great 
deal  of  correspondence  and  telephonic  communication 
daily — has  amply  demonstrated  the  keen  interest  which 
is  being  taken  in  the  present  work  and  ensures  the  future 
success  and  prosperity  of  our  new  Institute 

The  last,  but  not  the  least  duty,  which  custom  has 
required  of  your  President  has  been  the  delivery  of  a 
Retiring  Address,  and  when  I  look  back  upon  the  high 
standard  and  importance  of  the  Addresses  of  some  of 
my  worthy  predecessors,  and  the  enormous  field  now 
covered  by  the  profession,  I  feel  that  this  is  a  duty  not  to 
be  taken  lightly  and  one  which  can  be  looked  forward  to 
only  with  trepidation.  The  greatest  difficulty  is  to  deter- 
mine what  subjects  to  select  and  where  to  stop. 

In  the  wonderful  and  rapidly-changing  age  in  which 
we  live  ("Reconstruction"  being  the  generally  accepted 
term  for  the  immediate  changes  which  are  taking  place), 
I  feel  that  it  would  not  be  amiss  at  this  time  to  review 
briefly  some  of  the  more  important  changes  or  develop- 
ments in  the  various  departments  of  engineering — 
especially  as  our  Institute  now  embraces  all  branches  of 
the  profession — and  consider  how  they  affect  the  members 
of  it,  individually  and  collectively. 

The  necessity,  created  by  the  War  for  rapid 
and  unprecedented  improvements  in  many  arts  and 
sciences  has  wrought  changes  which  will  prove  of  great 
benefit  in  the  arts  of  peace,  and  if  the  war  has  had  any 
redeeming  features,  the  improved  relations  between  the 
various  classes  of  the  community  and  the  great  strides  in 
advance  which  it  has  impelled  in  scientific  and  industrial 
pursuits,  are  results  which  cannot  be  overlooked. 

It  is  said  by  some  that  the  engineers  won  the  war;  but, 
as  there  are  many  claimants  to  that  distinction,  the  mem- 
bers of  our  modest  profession  will  be  content  if  they  are 
accorded  credit  for  the  part  they  have  taken  in  the 
trenches,  the  laboratories  and  the  workshops.  That  aid 
has  not  been  restricted  to  any  one  branch  of  warfare, 
but  has  been  as  diversified  as  are  the  many  branches  of  the 
engineering  profession,  extending  from  aeronautics  to 
submarine  navigation,  and  including  the  design,  manu- 
facture and  operation  of  all  manner  of  munitions  and 
vehicles  of  transport  by  air,  land  and  sea.  Nor  should 
we  overlook  the  equally  essential  work  of  sanitation  and 
water  supply  over  the  great  area  of  the  war  zone. 


Mention  should  also  be  made  of  the  splendid  service 
of  your  Vice-President,  Mr.  Haultain,  in  connection  with 
the  work  of  Soldiers'  Civil  Re-Establishment. 

During  the  year  we  have  welcomed  home,  with 
thankful  hearts,  the  large  number  of  our  Members  who 
have  rendered  such  notable  service  in  the  great  War,  and 
last  year  we  sadly  unveiled  an  Honour  Roll  in  the  entrance 
of  our  Head  Office  to  the  memory  of  those  Members  who 
gave  up  their  lives  for  the  cause. 

Well,  if  this  is  the  period  of  "Reconstruction,"  let 
us  start  at  the  beginning.  Sir  Oliver  Lodge  is  quoted  as 
saying:  "The  Universe  has  been  in  labour  for  a  hundred 
million  years,  and  has  produced — us!  We  are  a  remark- 
able product  and  we  are  behaving  at  the  present  moment 
in  a  remarkable  manner."  Of  course,  he  speaks  of  only 
what  we  can  comprehend.  The  ant  is  so  blind  that  he 
cannot  see  the  man  who  observes  his  diminutive  habitation. 

We  are  behaving  in  a  remarkable  manner  partly 
because  our  education  has  been  of  a  remarkable  character 
and  partly  because  we  have  recently  allowed  ourselves  to 
be  unduly  influenced  by  a  few  noisy  and  peculiar  people 
who  have  been  very  badly  educated.  The  recent  Educa- 
tional Conference  at  Winnipeg  is  a  remarkable  indication 
of  the  recognition  by  many  thinking  people  of  the  great 
needs  of  our  times.  We  have  left  untaught  much  funda- 
mental knowledge  which  should  have  been  taught  and 
we  have  taught  much  that  should  have  been  left  untaught, 
and  there  is  an  apparent  lack  of  national  sanity  in  us. 

A  few  years  ago  it  would  have  been  unnecessary  to 
deal  with  the  fundamentals  of  our  civilization;  they  were 
so  imbued  in  our  beings  that  it  was  almost  silly  to  for- 
mulate them  into  words.  We  rested  securely  in  the 
belief  that  "Truth  is  might  and  will  prevail."  Of  late, 
however,  so  much  false  teaching  and  distortion  of  funda- 
mental truths  has  been  disseminated,  and  accepted  by  so 
many,  that  downtrodden  Truth  would  appear  to  need  the 
assistance  of  some  Minister  of  Propaganda  if  she  is  to  hold 
her  place  and  prevail  before  the  structure  of  our  civili- 
zation is  badly  shaken.  Sound  economic  doctrine  is  just 
as  much  the  foundation  of  the  engineer's  professional 
education  as  mathematics  and  physics. 

We  have  the  much-taught  doctrine  that  "all  men  are 
born  "equal,"  which  is  an  obvious  fallacy.  It  is  a  self- 
evident  fact  that  there  is  as  great  natural  inequality- 
physically  and  mentally — in  the  different  branches  of  the 
human  race  as  in  any  other  species  of  the  animal  kingdom. 
This  difference  greatly  increased  by  the  moral  and  spiritual 
inequalities  of  the  human  race — is  influenced  again  and 
emphasized  by  environment  and  education  from  the  cradle 
to  the  grave.  The  very  men  who  ignorantly  preach  that 
one  man  is  as  able  as  another  and  as  well  qualified  to  rule 
or  hold  office— that  race  and  family  count  for  naught — 
will  spare  no  pains,  in  breeding  his  live  stock  to  select 
parents  having  certain  desired  characteristics  of  disposition 
and  physique. 

G.  F.  Swain,  late  President  of  the  American  Society 
of  Civil  Engineers,  in  his  Address  at  their  Ottawa  Con- 
vention in  1913,  made  the  following  remarks: — 


JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


79 


"Equality  of  condition  means  pauperism  or 
savagery;  the  inequality  of  man  means  the  division 
of  labor,  progress  and  civilization. 

"In  the  second  place  we  should  encourage  the 
recognition  and  admiration  of  superiority. 

"In  the  third  place,  we  should  preach  the  gospel 
of  content  instead  of  discontent.  "Do  violence  to  no 
man,  neither  exact  anything  wrongfully;  and  be 
content  with  your  wages",  said  John  the  Baptist. 
There  are  two  kinds  of  discontent,  one  praiseworthy; 
one  ignoble.  The  former  springs  from  a  laudable 
ambition,  and  a  desire  to  perfect  oneself  so  far  as 
natural  endowment  will  permit.  The  other  springs 
from  envy  and  the  desire  to  reap  the  rewards  of  the 
industry  of  others.  The  former  kind  of  discontent  is 
to  be  encouraged;  every  man  should  be  given  an 
opportunity  to  develop  himself  and  to  be  confirmed  in 
the  possession  of  the  prizes  which  he  may  gain;  but 
the  discontent  which  springs  from  envy,  which  leads 
men  to  depend  on  Government  help  instead  of  self- 
help,  which  sanctions  form  of  unjust  taxation  which 
may  be  nothing  less  than  legalized  robbery,  should 
in  every  possible  way,  be  repressed.  The  attention 
of  men,  instead  of  being  concentrated  on  what  they 
want,  should  be  directed  to  a  realization  of  what  they 
have.  In  contrast  with  the  conditions  which  existed 
one  or  two  centuries  ago,  even  the  conditions  of  the 
poorest  classes  at  the  present  time  are  immensely 
improved.  Yet  with  all  the  reduction  in  working 
hours  that  has  taken  place  in  the  last  fifty  years,  and 
the  other  improvements  in  conditions,  I  doubt  if 
there  is  any  more  real  happiness  and  content  among 
the  poorer  classes.  Nor  have  I  any  doubt  that  the 
excessive  talk  about  bettering  the  condition  of  the 
working  classes  blinds  them  to  the  opportunites  for 
their  own  thrift  and  industry." 

When  I  begin  to  quote  Mr.  Swain's  very  notable 
Address  I  scarcely  know  where  to  stop.  I  commend  it 
all  to  you  as  a  splendid  example  of  a  well-reasoned  state- 
ment of  social  conditions  which  does  justice  to  the  disci- 
plined and  trained  mind  of  the  educated  engineer. 

The  value  of  such  expedients  as  Old  Age  Pensions, 
Unemployment  Insurance,  etc.,  may  be  overestimated, 
as  they  must  tend  to  increase  a  spirit  of  irresponsibility  and 
extravagance,  to  lessen  the  incentive  to  thrift,  to  encourage 
carelessness  in  quality  of  work  performed,  and  to  reduce 
the  sense  of  filial  responsibility.  Such  results  do  not 
tend  to  advance  our  civilization. 

"The  hand  of  the  diligent  shall  bear  rule,  but  the 
slothful  shall  be  under  tribute."— Proverbs  XIII,  24. 

A  popular  cry  of  the  ignorant,  uneducated  "socialist" 
is:  "Why  should  the  many  support  the  few."  All 
thinking  men  know  that  it  is  the  few  who  have  the 
energy,  intelligence,  courage  and  enterprise  to  overcome 
the  great  natural  obstacles  that  frequently  lie  in  the  road  to 
success — to  explore  the  unknown  wastes  of  the  earth  and 
make  them  accessible  to  man,  and  to  delve  into  the  hidden 
resources  of  nature,  geographical,  geological,  physical  and 
chemical,  and  force  her  to  yield  up  her  undiscovered 
secrets,  and  who,  through  their  natural  and  acquired 


ability  to  develop  and  harness  nature's  great  resources  to 
serve  the  needs  of  man,  are  creating  industry  and  the  bene- 
fits of  industry  for  the  great  masses  of  the  people.  We 
realize  now  in  greater  measure  than  ever  before  that  the 
labour  of  the  explorer,  the  inventor,  the  organizer,  the 
manager  and  the  skilled  and  unskilled  workmen  is  most 
urgently  required  to  restore  the  world's  wealth,  wasted  in 
war,  and  to  build  up  again  a  well-balanced  economic  and 
social  structure.  Achievement  along  such  lines  is  deserv- 
ing of  honour  and  distinction,  and  of  the  wealth  which 
properly  accrues  from  such  accomplishments,  for  these 
rewards  constitute  the  foundation  stones  of  the  arch  of 
civilization,  just  as  industry,  integrity  and  thrift  form  the 
arch  stones.  It  was  the  tearing  out  of  these  arch  stones 
that  was  largely  responsible  for  the  fall  of  the  ancient 
civilizations  of  Greece  and  Rome;  it  is  the  tearing  away  of 
the  foundation  stones  that  has  caused  the  utter  collapse 
of  Russia,  as  we  see  her  to  day. 

On  our  own  Continent  we  have  to  day  attempts  by 
the  ignorant  and  misguided  to  destroy  both  the  foundation 
and  arch  stones  of  our  industry  and  civilization,  and  at 
times  it  would  appear  that  some  temporary  progress  were 
attending  their  efforts.  Therefore,  it  behooves  the 
educated,  who  realize  the  dire  consequences  which  must 
follow  any  such  success — and  especially  the  engineers  who 
have,  perhaps,  a  keener  and  deeper  realization  of  the 
physical  and  economic  consequences — to  fortify  themselves 
with  a  thorough  knowledge  of  the  subject  and  prepare  to 
resist  such  dangerous  tendencies  as  threaten  the  glorious 
arch  of  civilization  as  we  have  it  to  day. 

The  foundation  stones  may  be  popularly  (though 
loosely  and  incorrectly)  described  as  "Capital"  and  the 
arch  stones  as  "Labour."  Each  is  dependent  on  the 
other.  I  say  "may  be  popularly  described,"  because 
every  man  who  possesses  a  constructive  mind  or  owns  one 
dollar's  worth  of  any  useful  commodity  or  one  dollar  in 
money,  is  a  capitalist;  and  every  man  who  works,  mentally 
or  physically,  is  a  labourer.  But  the  man  upon  whose  work 
of  eight  or  ten  hours  per  day  depends  the  well-being  of 
himself  and  those  dependent  upon  him  only,  cannot  be 
counted  of  the  same  value  to  society  as  the  one  upon  whose 
enterprise,  ability  and  industry  depends  the  well-being  of  a 
factory  full  of  employees  and  their  families  by  maintaining 
the  factory  in  continuous  operation  on  a  profitable  basis. 

In  the  Bulletin  of  the  A.  I.  M.  &  M.  E.  for  May, 
1919,  Calvert  Townley,  President,  is  quoted  as  follows:— 
"We  emerge  from  war  time  into  a  political  unrest 
where  the  voice  of  reason  is  drowned  between  the 
clamor  of  labour  and  the  sentimental  appeals  of  the 
soft-hearted  reformer.  Never  has  the  clear  reasoning 
of  the  engineer  been  more  in  demand;  never  was  an 
occasion  when  the  trained  brain  which  thinks  things 
through,  back  from  the  eternal  principles  to  the 
inevitable  consequences,  so  much  needed  as  at  present. 

"We  need  the  engineer's  clear  thought,  always 
working  from  cause  to  effect,  constantly  voiced  in  the 
open,  to  help  neutralize  the  poison  of  these  soft- 
hearted reformers,  who  face  not  facts  as  they  are, 
but  think  them  as  they  wish  them  to  be.  We  need 
the  engineer's  clear  reasoning  to  call  not  only  their 
own  minds,  but  the  world,  back  to  some  elemental 
truths. 
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"That  the  hand  deserves  not  the  same  reward 
as  the  brains ;  that  there  is  no  justice  in  a  demand  to 
share  profits  unless  losses  be  divided ;  that  there  is  no 
partnership  where  gains  and  not  risks  are  shared; 
that  no  wages  are  earned  or  can  endure  that  are  not 
fully  reproduced  in  product;  that  there  is  no  great 
limitless  body  of  wealth  that  can  continue  to  pay 
labour  which  does  not  reproduce  its  wage  plus  a 
profit  to  be  added  to  accumulated  capital;  that  all 
products  are  the  result  of  joint  effort  of  brains  and 
labour,  plus  capital  and  opportunity,  and  that  all  of 
these,  save  the  last,  must  share  the  output  or  the 
industry  shortly  ceases. 

"We  need  fearless  men  who,  in  the  market-place 
and  from  the  house-top,  will  force  back  to  the 
knowledge  of  the  world:  that  since  the  beginning  of 
history  brains  have  ruled  brawn;  that  the  brain 
deserves  and  in  the  ultimate  will  inevitably  receive 
greater  reward  than  the  hand;  that  any  proposed 
condition  that  puts  brawn  over  brains  plans  the 
pyramid  on  its  apex  and  necessarily  is  one  of  unstable 
equilibrium." 

"Labour  Unrest"  is  largely  the  result  of  failure  or 
refusal  to  recognize  such  facts  and  conditions  as  funda- 
mentally right.  The  workers  are  led,  by  observation  of 
occasional  large  returns  upon  capital  (always  featured  in 
our  newspapers  with  sensational  head-lines)  to  ignore  the 
risk  and  more  frequent  losses  incident  to  industry — (hidden 
in  very  small  print,  if  mentioned  at  all).  The  taxation 
of  excess  profits  has  incited  the  worker  to  seek  a  share  in 
these  profits,  while  overlooking  the  logical  conclusion 
that  they  would  necessarily  require  also  to  share  in  the 
losses,  as  it  is  difficult  to  understand  how  partnership  in 
industry  can  long  exist  without  joint  distribution  of  the 
risks  as  well  as  the  rewards. 

Occasionally  one  hears  of  apparent  success  in  some 
scheme  of  profit-sharing,  joint  industrial  councils  or 
suggestion  of  "sweating  the  machinery  instead  of  the 
men,"  and  doubtless  there  are  some  industries  to  which 
such  schemes  can  be  adapted  so  long  as  the  results  of 
operation  are  profitable.  In  the  event  of  losses,  however 
(if  only  over  a  short  period  of  time),  I  fear  that  the  system 
would  not  long  survive  such  treatment.  I  defy  any 
engineer  to  tell  me  how  to  "sweat"  a  pick  and  shovel 
without  some  measure  of  perspiration  on  the  part  of  the 
wielder  thereof. 

Under  many  of  the  proposed  schemes  it  would  be 
difficult  to  obtain  the  labour  necessary  to  start  a  new 
enterprise  or  to  continue  an  established  one  during  a  time 
of  temporary  business  depression. 

A  great  part  of  what  is  termed  "common  labour"  in 
this  country  does  not  understand  our  language,  our  laws 
or  our  business  methods,  beyond  the  signing  of  a  name  or 
marking  of  a  cross  on  the  pay-roll  at  regular  intervals; 
and  the  meaning  of  a  stock  certificate  would  be  utterly 
beyond  their  comprehension. 

As  ability  to  understand  what,  to  him,  are  the  intri- 
cacies of  business  as  applied  to  profit-sharing,  etc.,  is 
absolutely  essential  to  the  success  of  such  schemes,  and  as 
practically  the  only  education  these  men  receive  in  this 


direction  is  such  as  is  instilled  into  them  by  agitators  who 
find  fomenting  industrial  strife  a  much  pleasanter  occupa- 
tion than  working  for  a  living,  the  prospects  for  the  general 
successful  adoption  of  these  innovations  is  not  bright. 

If  solutions  are  possible  whereby  the  lot  of  the  working 
man  can  be  improved,  the  engineer— whose  training  and 
life-work  are  devoted  to  the  solution  of  practical  Droblems 
—is  most  capable  of  finding  them. 

Engineers  know,  as  well  as  the  intelligent  workmen, 
how  fictitious  are  most  of  the  alleged  grievances  in  many  of 
the  recent  strikes.  These  workmen,  perhaps,  are  not  to 
be  too  severely  criticised  if  they  are  content  to  accept  any 
immediate  advantage  that  may  be  secured  by  means  of 
some  temporary  trouble.  The  frequent  argument  that 
"If  all  vote  for  a  strike  there  won't  be  any"  is  very  seduc- 
tive. 

All  mankind  tends  to  crystallize  into  tribes  or  factions 
under  a  leader.  Sometimes  the  employer,  by  his  strength 
of  character  or  fair  dealings,  commends  himself  to  the 
employees  as  a  leader,  and  in  such  cases  there  is  seldom 
serious  labour  troubles.  Lacking  this  condition  the  men 
select  their  own  leaders  and — as  frequently  in  demo- 
cracies— the  selection  is  not  always  of  the  wisest  or  most 
moderate  man.  This  leader  in  order  to  justify  himself 
works  day  and  night  and  Sundays  to  find  trouble,  in  the 
solution  of  which  he  can  demonstrate  his  fitness  for  the  job. 

Until  the  wise  heads  in  the  Unions  get  together,  take 
control  and  educate  the  others  along  lines  of  duty  and 
honest  service  to  their  fellow  men,  there  can  be  no  indus- 
trial peace. 

The  present  tendency  appears  to  be  toward  the  obtain- 
ing of  special  legislation  and  privileges  for  highly  organized 
bodies  of  labour  beyond  its  proportional  value,  which, 
if  continued,  must  result  in  the  eventual  extinction  of  the 
particular  Union,  Trade  or  Business  involved,  just  as  the 
Trade  Guilds  of  the  Middle  Ages  perished,  and  as  the 
stone-cutter's  trade  dwindled  when  concrete  took  the 
place  of  cut  stone.  A  striking  example  is  the  headway  that 
the  use  of  concrete  is  making  for  house-building  in  England 
as  a  result  of  the  "ca-canny"  of  the  Bricklayers'  Unions, 
which  is  largely  responsible  for  the  increased  cost,  and, 
therefore,  the  rent,  of  the  labourer's  cottage. 

W.  R.  Ingalls,  in  an  admirable  Address  before  the 
Canadian  Mining  Institute  in  May  last,  cites  the  case  very 
clearly,  as  follows: — 

"It  was  the  theory  of  Karl  Marx,  from  whose  teachings 
are  drived  so  many  of  the  fallacies  of  the  present  time, 
that  labour,  in  its  narrowest  sense,  produces  every- 
thing, and,  therefore  that  labour  should  have  all  that 
it  produces.  That  idea  is  frequently  expressed  now, 
all  over  the  world.  We  have  already  seen  that  labour 
gets  almost  all  as  it  is,  and  what  remains  it  would  not 
get,  for  if  profits  for  example  are  the  reward  of 
intelligence,  the  removal  of  intelligence  would  remove 
profits  also.  So  long  as  the  world  was  dependent  upon 
mere  man-power  there  was  no  very  great  advance  in 
the  wealth  of  nations  beyond  what  was  due  to  increase 
in  population.  There  is  no  good  reason  to  believe 
that  an  Englishman  in  the  reign  of  George  IV  could 
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carry  any  more  weight  per  hour  or  for  any  more  hours, 
or  could  exhibit  any  other  superiority  of  physical 
power  than  an  Englishman  in  the  time  of  William  the 
Conqueror.  The  great  increase  in  production  has 
happened  during  the  last  century  and  a  quarter,  and 
has  not  been  because  men  have  grown  any  stronger, 
but  because  mind  has  taught  labour  how  to  become 
more  effective  and  has  provided  it  with  machines 
and  with  organization.  It  is  the  minds  of  the 
captains  that  have  produced  the  great  increase  in 
wealth  and  to  those  captains  might  reasonably  have 
accrued  all  that  they  earned,  but  the  economic  prin- 
ciple that  labour  is  the  residual  claimant  prevented 
any  such  result,  even  if  it  were  desired.  The  income 
of  England  in  1801  was  about  £180,000,000.  The 
income  of  the  United  Kingdom,  at  the  same  rate  but 
allowing  for  the  increase  in  population,  in  1907, 
would  have  been  about  £900,000,000.  Actually  it 
was  about  £1,950,000,000.,  excluding  the  revenue 
from  foreign  investments.  In  the  words  of  Mallock 
the  mind  of  the  larger  employers  was  the  primary 
producer  of  an  income  of  some  £1,050,600,000  added 
to  an  income  that  would  have  otherwise  have  been 
£900,000,000  only. '  Then  he  shews  conclusively  that 
of  this  increment  the  representatives  of  Mind  got 
only  about  £250,000,00  for  themselves,  including  both 
profits  and  the  interest  on  industrial  capital. 

"I  have  shown  I  hope  that  there  cannot  be  any- 
thing essentially  wrong  in  the  existing  system  of  the 
distribution  of  the  produce  of  industry  as  between 
labour  and  capital.  Labour  cannot  divide  among 
itself  any  more  than  there  is  to  divide,  i.e.,  the  total 
of  what  is  produced.  That  is  self-evident.  It  may 
attempt  to  seize  the  modest  share  of  capital,  but  if  it 
succeeds  in  doing  so,  that  share  dries  up.  If  it  con- 
fiscates capital  itself  it  does  not  gain  anything,  for 
capital,  without  the  directing  minds  to  use  it  produc- 
tively, ceases  to  be  of  advantage  to  anybody.  The 
experiences  in  Mexico  and  Russia  have  shown  what 
happens.  The  Bolshevists  of  other  countries  will  lead 
to  the  same  end  if  they  have  their  way.  Why  is  it  that 
while  socialists  are  shouting  from  soap-boxes,  inflam- 
ing the  populace  with  irritant  poisons,  while  doctrin- 
aires who  hold  professorial  chairs  are  issuing  fallacies, 
while  a  motley  crowd  in  Russia  is  performing  the 
most  cruel  and  disastrous  experiment  every  known,  we 
cannot  drive  into  the  heads  of  people  that  even  as 
things  are  under  the  capitalistic  system  they  get  all 
they  can,  that  they  can  get  no  more  than  they  produce, 
and  that  it  is  not  the  power  of  the  mass  but  rather  the 
minds  of  the  few  that  have  uplifted  them  to  the  stage 
of  comfort  that  they  enjoy  to  day,  which  is  vastly 
superior  to  what  it  was  a  century  ago.  If  the 
Marxian  doctrine  has  been  true  labour  would  be 
paid  now  what  it  was  100  years  ago,  no  more." 

"It  is  of  profound  importance  to  make  the  mil- 
lions of  workers  see  things  correctly,  for  they  are 
blindly  approaching  a  time  when  adverse  economic 
conditions  are  going  to  drive  them,  and  no  socialistic 
rantings  or  paternalistic  policies  by  the  Government 
are  going  to  help  them.  The  world  has  become  so 
much  poorer  by  the  squandering  of  wealth  and  man- 
power during  the  war  that  no  advance  in  the  scale  of 


living  is  to  be  expected  from  it.  The  prospect  is  just 
the  reverse.  The  farmer  does  not  lose  his  cattle  and 
install  improvements  in  his  house  because  of  his  loss. 
The  people  of  a  city  do  not  become  profligate  buyers  of 
automobiles  after  a  conflagration  has  swept  away 
their  houses.  No  more  do  nations  become  prosperous 
because  war  has  consumed  their  substance.  Instead 
of  labour  holding  what  it  has  gained  during  the  war  it 
is  probable  that  it  will  suffer  a  relapse  to  a  condition 
inferior  to  what  it  held  just  before  the  war,  although 
the  unions  will  struggle  bravely  against  it.  Fortun- 
ately, we  shall  not  see  a  loss  of  economic  improve- 
ments, such  as  safety  measures  in  industry,  the  pro- 
vision of  proper  working  quarters  and  conditions, 
because  they  are  economic;  but  labour  is  in  danger  of 
losing  the  eight-hour  day  for  the  simple  reason  that 
it  will  have  to  work  nine  to  ten  hours  in  order  to 
produce  enough  on  which  to  live." 

During  the  progress  of  the  War,  in  order  to  different- 
iate in  a  popular  way  the  aims  of  the  belligerants,  the  word 
"Democracy"  became  almost  a  war-cry,  like  "Remember 
the  Maine"  in  the  Spanish-American  War.  Both  cries 
served  their  purpose.  "Democracy"  is  defined  as  "The 
form  of  Government  in  which  sovereignty  of  the  State  is 
vested  in  the  people,  or  indirectly,  by  means  of  repre- 
sentative institutions." 

It  is  the  ideal. form  of  Government  where  "the  people" 
are  intelligent  and  educated  on  sound  principles.  If,  on 
the  other  hand,  the  majority  of  the  voters — the  ruling  class 
— are  ignorant,  badly  led  or  imbued  with  false  political 
doctrines,  it  means  the  downfall  of  that  State.  Lenine  is 
credited  with  stating  that,  of  every  one  hundred  of  his 
followers,  one  is  a  Bolshevik,  39  are  criminals  and  sixty 
are  fools.  We  see  the  result  in  Russia  to  day — the  most 
terrible  famine  and  misery  that  a  white  nation  has  probably 
ever  experienced,  certainly  since  the  Thirty  Years'  War. 

We  must  be  very  jealous  about  extending  the  fran- 
chise to  alien  immigrants  who  become  the  ready  and 
fanatical  followers  of  irresponsible,  self-seeking  agitators. 

The  combinations  of  various  classes  of  workmen  into 
Trades  Unions  has  undoubtedly  been  the  means  of  bet- 
tering the  living  conditions  and  wages  of  the  members,  by 
bringing  to  the  attention  of  the  public  the  defects  in  those 
conditions.  These  successes  have  naturally  led  enthusi- 
astic members  to  aspire  to  greater  things,  until  the  public 
who  are  neither  employers  or  employees  in  the  union  sense 
feel  that  the  limit  has  been  passed,  and  that,  in  many 
cases,  the  power  of  the  unions  is  being  exercised  unwisely 
and  selfishly. 

The  hope  for  further  progress  in  trade  unions  appears 
to  depend  on  the  ability  of  their  leaders  to  recognize  the 
necessity  of  instilling  sound  knowledge  into  their  member- 
ships, with  a  sense  of  their  duties  and  responsibilities  to 
the  public  as  well  as  their  rights.  These  duties  include 
increasing  efficiency  with  increasing  pay  and  decreasing 
hours  of  labour.  Otherwise,  there  is  no  limit  to  the 
high  cost  of  living  which,  in  the  last  analysis,  depends 
largely  on  the  high  cost  of  loafing.  Co-operation  among 
all  classes  and  nations  there  must  be  if  we  are  to  escape  the 
downfall  of  civilization. 
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The  result  of  the  feeling  mentioned,  on  the  part  of 
the  public,  is  the  tendency  to  form  unions  in  other  walks 
of  life  for  self-protection,  such  as  the  "Middle  Classes 
Union"  in  London;  or  to  secure  proper  recognition  of  the 
professions  by  the  public  and  the  Government  through 
legislation. 

Doctors,  lawyers,  dentists  and  land  surveyors  have 
long  enjoyed  legislative  protection,  doubtless  to  the  great 
benefit  of  the  whole  community. 

The  engineering  profession  is  so  all-embracing  that 
much  difficulty  has  been  found  in  framing  suitable  legisla- 
lation  in  the  past  to  meet  the  manifest  requirements  of  the 
profession. 

Last  April,  however,  in  obedience  to  the  Resolution 
passed  at  the  last  Annual  Meeting,  a  Committee  from  the 
whole  Dominion  met  in  Ottawa  and  drafted  an  Act  for 
submission  to  the  several  Provincial  Legislatures.  We  are 
advised  that  much  progress  has  been  made  looking  toward 
the  enactment  of  this  legislation  and  that  our  individual 
members  in  each  Province  are  co-operating  with  the  mem- 
bers of  the  Mining  Institute  and  other  members  of  the 
profession  who  are  not  enrolled  on  our  list. 

This  is  not  a  new  movement.  I  think  I  remember  it 
as  quite  a  lively  subject  of  debate  in  the  old  Society 
meetings  thirty  years  ago,  and  I  read  that  it  was  seriously 
under  discussion  by  the  Institution  of  Civil  Engineers 
about  the  same  time. 

In  the  United  States  ten  individual  States  have 
enacted  laws  licensing  or  registering  engineers.  Eighteen 
States  require  the  licensing  or  registering  or  architects, 
and  six  States  require  the  licensing  or  registering  of  land 
surveyors.  These  laws  overlap  in  a  confusing  manner, 
are  not  all  uniform  and  are  likely  to  prove  very  embarras- 
sing and  annoying  to  engineers  whose  activities  extend 
beyond  the  limits  of  a  single  State.  Consequently,  the 
Engineering  Council  has  made  a  report,  dated  December, 
1919,  recommending  a  uniform  registration  law.  In  this 
they  have  followed  the  precedent  of  The  Engineering 
hist  it  utc  of  ('lunula  and  the  great  engineering  societies  in 
England. 

The  Institution  of  Civil  Engineers  is  endeavoring  to 
have  passed  legislation  to  make  it  illegal  for  local  Govern- 
ment authorities  to  expend  public  funds  upon  works  unless 
under  the  supervision  of  a  properly  qualified  engineer;  also 
to  obtain  statutory  powers  to  prescribe  the  qualifications 
and  to  conduct  examinations  for  admission  to  the  pro- 
fession of  Civil  Engineers;  to  keep  a  register  of  civil 
engineers,  and  to  prevent  persons  who  are  not  duly  quali- 
fied from  holding  themselves  out  as  members  of  that  pro- 
fession. 

In  this  connection,  we  must  consider  the  difficulty 
caused  by  the  confusion  in  the  popular  mind  between  the 
professional  engineer  and  the  skilled  artisan  (often  a  mem- 
ber of  a  trades  union)  who,  in  England,  is  defined  as  an 
"engineer."  A  possible  solution  in  Canada  is  a  more 
distinctive  name  for  our  Institute. 

During  his  recent  visit  to  Canada,  His  Royal  High- 
ness,   the    Prince   of   Wales,    graciously   honoured   our 


Institute  by  consenting  to  become  an  Honorary  Member. 
This  distinction  I  am  sure  is  a  subject  of  much  pleasure  to 
all  our  Membership,  and  especially  to  those  who  had  the 
honour  of  serving  with  His  Royal  Highness  in  the  late 
War. 

Your  Council  has  taken  an  active  and,  we  believe,  a 
useful  part  in  endeavoring  to  obtain  reasonable  salaries 
for  members  of  the  engineering  profession  employed  in 
the  Government  service. 

A  Committee  of  your  Council  waited  several  times 
upon  the  Civil  Service  Commission  and  the  Minister  to 
present  the  case  of  our  members, — we  believe  with  very 
good  success.  The  Act  when  passed  will,  of  course,  not  be 
perfect  nor  meet  the  views  of  all  our  members,  but  in  the 
Act  is  provision  for  further  consideration  of  individual 
cases  of  injustice,  so  that  they  may  be  dealt  with  from 
time  to  time. 

Your  monthly  "Journal"  is  now  well  established  and 
is  commending  itself  very  favorably  to  all  the  membership. 
Let  us  all  help  to  increase  its  circulation  among  the  pro- 
fession and  its  usefulness  to  the  utmost. 

The  financial  statement  shews  a  deficit  for  the  year, 
due  largely  to  extraordinary  expense  of  legislation  com- 
mittee meetings  and  the  starting  of  The  "Journal"; 
but  it  is  fully  expected  that  this  deficit  will  be  speedily 
wiped  off. 

Government  official  recognition  of  The  Institute  was 
accorded  by  the  Minister  of  Labour  in  granting  represen- 
tation to  The  Institute  at  the  Industrial  Conference  at 
Ottawa  in  September,  at  which  conference  our  delegates 
took  part  as  representatives  of  the  majority  of  the  popula- 
tion who  are  neither  employers  nor  labour  unionists,  but 
none  the  less  are  suffering  on  account  of  the  disputes  be- 
tween these  two  classes. 

The  membership  of  The  Institute  during  the  past  year 
has  increased  greatly  in  excess  of  previous  years.  It 
should  be  the  aim  of  each  member  to  get  every  qualified 
engineer  of  good  character  into  our  Institute.  Those  who 
cannot  qualify  for  full  membership,  may  be  very  useful 
as  Affiliates,  who  will  find  their  association  with  our 
Institute  of  great  service  to  them. 

We  now  have  Provincial  Divisions  of  TJie  Institute 
actively  working,  including  eighteen  very  energetic 
Branches  which  are  enthusiastically  vieing  with  each  other 
in  a  friendly  contest  for  the  best  results  in  increase  in 
membership  and  the  contribution  of  valuable  papers. 

Our  endeavour  should  be  to  make  this  Institute  more 
than  ever  a  national  society,  and  thus  increase  our  pres- 
tige and  usefulness  to  our  country  and  to  one  another. 

It  should  be  our  policy,  even  our  duty,  to  do  all  we 
can  to  the  end  that  engineers  employed  by  Governments — 
Federal,  Provincial  and  Municipal,  and  even  industries 
as  far  as  practicable, — shall  be  efficient  and  shall  be 
Canadians;  to  insist  on  all  machinery  and  supplies,  the 
purchase  of  which  we  may  individually  control,  being  of 
Canadian  manufacture. 

Some  years  ago  I  was  asked  by  a  very  prominent  and 
capable  engineer  from  the  United  States  to  take  charge  of 
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the  development  of  some  important  mines  in  a  foreign 
country,  which  development  would  necessitate  the 
installation  of  a  large  amount  of  machinery.  The  capital 
invested  in  that  enterprise  was  largely  English  and 
American,  with  some  interest  from  the  country  itself. 
I  was  given  clearly  to  understand  by  this  engineer  that, 
in  case  I  was  appointed  to  the  position,  every  dollar's 
worth  of  machinery  required  must  be  purchased  in  the 
United  States.  One  reason  then  dawned  upon  me  what 
this  gentleman  was  frequently  featured  in  U.  S.  technical 
journals  as  the  most  highly  paid  and  prominent  Mining 
Engineer  in  the  world.  Through  unforeseen  circumstances 
the  project  was  deferred  indefinitely;  but  I  have  often 
wished  that  Canadians  generally — and  particularly  en- 
gineers— and  those  in  control  of  the  purchase  of  machinery 
and  supplies  for  Canadian  developments,  were  imbued 
with  some  of  this  spirit,  even  if  it  were  not  carried  to  such 
an  extreme. 

If  you  can  afford  a  motor  car,  (few  professional 
engineers  can)  see  that  it  is  made  in  Canada,  and  that  the 
fruit  on  your  table  is  grown  in  Canada.  If  your  require- 
ments cannot  be  purchased  in  Canada,  get  them  from  the 
Mother  country,  in  preference  to  foreign  countries. 

Take  an  active  interest  in  Municipal  and  Government 
measures  of  an  engineering  nature.  Do  not  be  backward 
in  assisting  the  public  to  understand  the  enginering  and 
economic  features  of  any  project  that  may  be  under 
consideration  by  Municipal,  Provincial  or  Dominion 
Governments.  Your  opinions  will  gain  attention  and 
respect  if  you  are  a  disinterested  critic. 

The  newspapers  need  your  help.  Their  life  blood  is 
advertising,  and  that  depends  on  circulation,  and  I  am 
afraid  circulation  depends  to  a  great  extent  on  sensational 
head-lines  and  reading  matter  rather  than  on  truth  and 
sanity.  The  easiest  and  cheapest  matter  a  newspaper 
can  publish  to  increase  its  circulation  is  that  which  caters 
to  sectional  or  personal  prejudices,  and  the  "Freedom  of  the 
Press"  makes  this  form  of  attack  difficult  to  correct. 
Undue  prominence  in  head-lines  and  photographs  is  given 
to  any  radical  or  extreme  utterance  of  even  the  most 
ignorant.  Naturally,  when  any  situation  points  to  the 
possibility  of  a  spicy  article,  merited  or  unmerited,  at  the 
expense  of  an  industry,  it  is  not  neglected.  A  home 
industry  is  selected  rather  than  a  foreign  corporation  doing 
business  in  this  country,  and  this  tends  to  discourage  our 
home  enterprises  to  the  advantage  of  foreign  concerns. 
You  can  do  much  to  correct  this  by  advertising  in  papers 
that  show  a  regard  for  truth  and  justice  rather  than  in 
"The  Morning  Headliner,"  "The  Evening  Spasm"  or 
"The  Weekly  Hysteria,"  even  if  the  circulation  be  not  so 
great. 

If  newspapers  were  obliged  to  attach  the  name  of  the 
writer  to  each  article  they  publish  the  reader  would  be  in  a 
much  better  position  to  know  what  importance  should  be 
attached  to  the  article,  than  under  the  present  system. 
Such  a  practice  would  tend  to  produce  a  saner  class  of 
writers  and  greatly  lessen  social  unrest.  One  shudders  to 
think  of  the  verdict  of  posterity  on  the  sanity,  weaste- 
fulness  and  sense  of  humour  of  our  age  if  it  is  to  be  gauged 
by  some  examples  of  our  daily  and  weekly  newspapers 
stored  in  museums  100  years  hence. 


Railroad  construction  all  over  the  world  was  seriously 
affected  by  the  war.  In  some  cases  it  was  completely 
suspended,  in  others  retarded,  and  in  a  few  exceptional 
cases  it  was  actually  hastened  by  the  war.  Probably  the 
most  complete  suspension  occurred  in  Brazil,  but  with  the 
return  of  normal  conditions  steps  are  being  taken  to 
resume  operations.  In  China  work  was  greatly  retarded, 
but  nevertheless  about  800  miles  of  new  construction  was 
completed,  the  principal  sections  being  a  140-mile  section 
which  will  constitute  a  link  in  the  line  by  which  it  is 
proposed  to  unite  South  China  and  Peking,  and  a  60-mile 
branch  feeder  of  the  Trans-Siberian  Railway  in  Man- 
churia. Financial  arrangements  were  also  made  for  a  line 
across  Southern  Manchuria.  In  Siberia  construction  was 
carried  on  rapidly  and  the  lines  built  have  given  practically 
a  double-track  railway  from  European  Russia  to  Vladi- 
vostock.  A  number  of  feeders  have  also  been  constructed, 
opening  up  rich  agricultural  sections  and  important  coal 
and  iron  fields. 

In  Africa  remarkable  progress  was  made  in  the  con- 
struction of  the  Southern  section  of  the  Cape-to-Cairo 
route,  the  completed  mileage  now  standing  at  2600  miles 
from  Capetown  to  Bukama  on  the  Congo.  To  complete 
this  transcontinental  line  now  requires  but  the  construction 
of  550  miles  from  the  Congo  to  Lake  Albert.  The  extension 
of  the  railway  in  East  Africa  to  Lake  Tanganyika, 
which  was  practically  completed  at  the  outbreak  of  war, 
affords  a  rail  and  water  route  across  the  centre  of  the 
Continent.  A  second  East  and  West  transcontinental 
line  passes  through  Katanga,  a  rich  mineral  region  in  the 
Belgian  Congo,  and  reaches  the  Indian  Ocean  at  Beira. 
The  British  Expeditionary  Forces  laid  a  permanent, 
standard-gauge  railway  from  Egypt  into  Palestine. 

In  Australia  the  work  of  construction  on  her  east  and 
west  transcontinental  line  was  carried  on  during  the  war. 
This  line  was  begun  in  1912  and  was  completed  in  1917. 
3500  miles  of  road  were  built  in  the  Commonwealth  during 
the  years  1915-17,  and  over  one-third  of  the  mileage  of 
her  north  and  south  transcontinental  line  is  now  in 
operation.  All  this  in  spite  of  the  wonderful  contribution 
of  Australia  to  the  Allied  cause  in  the  War. 

In  Canada  the  construction  of  our  second  and  third 
transcontinental  lines  was  nearing  completion  at  the 
outbreak  of  war.  Some  work  has  been  done  in  the  building 
of  feeders,  and  work  on  the  Hudson  Bay  Railway,  which 
was  suspended  during  the  war,  will  doubtless  be  resumed 
at  an  early  date. 

It  is  unfortunate  that  there  are  at  this  time  a  number 
of  our  members,  especially  returned  soldiers,  previously 
engaged  on  railroad  construction,  who  are  out  of  em- 
ployment, and  they  are  naturally  looking  forward  rather 
anxiously  to  the  future. 

With  the  exception  of  necessary  branch  feeders  and 
connections  to  complete  and  co-ordinate  existing  systems, 
Canada  has  built  more  railways  than  she  immediately 
requires.  Canada,  on  the  other  hand,  is  very  deficient 
in  good  roads,  and  there  is  no  class  of  men  so  fitted  to 
undertake  the  construction  of  highways  as  engineers 
trained  on  railway  construction  when  they  have  added  to 
their  qualifications  a  knowledge  of  the  different  kinds  of 
materials  required  for  road  making  on  different  soils,  the 
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most  desirable  surfaces  to  meet  varying  conditions  of 
traffic;  and  have  studied  the  best  form  of  organization  to 
carry  along  such  work  with  the  greatest  economy. 

As  an  indication  of  the  future  of  highway  construction, 
it  is  interesting  to  note  to  day  the  development  of  motor- 
truck haulage  in  the  conveyance  of  freight,  particularly 
household  goods,  from  a  home,  say,  in  Hamilton  or 
Toronto  to  another  home  in  New  York,  returning  with 
freight  of  a  similar  nature,  in  competition  with  the  rail- 
roads. Such  traffic  between  cities  and  towns  in  southern 
Ontario  is  reaching  considerable  proportions,  and  the 
time  is  not  far  distant  when  the  Railway  Commission  will 
find  it  necessary  to  take  this  traffic  under  its  control. 
At  present  it  is  profitable  and  promises  to  expand  in  much 
greater  proportion  than  the  mileage  of  good  roads. 
Interurban  electric  railways  do  not  serve  requirements  as 
do  the  motor  trucks,  and  can  not  replace  them  (given  good 
roads)  even  at  the  cost  of  a  great  extension  of  unprofitable 
investment  therein. 

In  electric  railway  work,  advance  will  be  made  in 
electrifying  busy  terminals,  and  the  high  cost  of  fuel  will 
encourage  the  electrifying  of  some  main  line  sections  where 
dense  traffic  and  convenient  water  power  indicate. 

The  load  on  hydro-electric  stations  is  generally  very 
irregular,  and  where  the  flow  of  water  is  abundant  it  is 
possible  that  the  spare  power  (during  slack  hours  or  days) 
might  be  used  to  heat  reservoirs  of  water  or  oil  for  heating 
buildings.  I  have  read  of  such  surplus  power  being  used 
to  heat  boilers  in  Swecen  to  supplement  the  heat  from 
very  expensive  coal. 

The  Scientific  and  Industrial  Research  Commission  is 
carrying  on  a  great  deal  of  most  valuable  work  of  an 
engineering  nature,  such  as  the  preparation  of  peat  and 
the  lignites  of  the  Western  Provinces  to  warrant  their  more 
extended  use.  This  is  a  very  promising  field  for  the 
engineer. 

Associated  with  this  problem  is  the  similar  one  of  the 
coking  of  U.S.  bituminous  coals  at  well-selected  centres, 
to  produce  coke  for  domestic  and  metallurgical  purposes, 
gas  for  domestic  lighting  and  heating  and  power  transmis- 
sion, and  the  saving  of  the  valuable  liquid  by-products. 

The  transmission  of  power  by  gas  made  under  these 
conditions  may  well  supplement  the  transmission  by 
electricity  where  comparative  costs  are  favorable. 

In  metallurgy  great  strides  have  been  made  in  the 
past  few  years,  particularly  in  the  flotation  of  minerals 
from  the  finely-ground  ore  by  the  aid  of  a  small  amount 
of  oil  and  the  formation  of  a  froth.  Wasted  sand  tailings 
in  the  Cobalt  district,  containing  as  low  as  3*/£  ounces  of 
silver  to  the  tons,  are  being  re-ground  and  "floated" 
economically  with  an  extraction  of  about  66%  and  a  loss 
in  tailings  of  under  134  ounces. 


Canada  has  of  late  increased  the  range  of  her  metallur- 
gical manufactured  products  to  include  many  alloys  of  iron 
with  manganese,  chrome,  molybdenum,  etc. 

The  refining  of  nickel,  which  has  been  carried  on  for 
some  years  in  Canada  in  connection  with  the  refining 
of  silver,  cobalt  and  arsenic,  has  recently  been  greatly 
increased  by  the  operations  of  the  International  Nickel 
Corporation  at  Port  Colborne.  The  British  American 
Nickel  Company  is  opening  up  its  extensive  refinery  near 
Aylmer,  P.Q. 

Such  industries  have  created  a  demand  for  Canadian- 
made  soda  ash,  bleach,  liquid  chlorine,  etc.,  which  are  now 
to  be  obtained  in  needed  quantities. 

The  fixation  of  atmospheric  nitrogen  has  been  carried 
on  at  Niagara  Falls,  Ont.,  for  some  years  as  cyanimid, 
and  this  same  plant  is  now  manufacturing  sodium  cyanide 
for  the  extraction  of  silver  and  gold  from  their  ores  and  for 
insecticide  purposes. 

In  all  these  technical  industries  may  be  found  scope 
for  the  young  engineer  who  is  adaptable  and  ambitious. 

In  the  industrial  world,  paper-making,  iron  and  steel 
making,  machine-shop  work,  etc.,  there  are  great  oppor- 
tunities for  the  energetic,  resourceful  engineer. 

In  conclusion,  help  the  other  fellow  and  you  won't  need 
help.  Maintain,  as  you  have  always  done,  the  dignity  of 
the  profession,  even  if  the  disproportion  is  at  present  very 
marked  between  your  salaries  and  the  pay  of  the  unskilled 
labourer.     Such  conditions  cannot  be  permanent. 

Let  us  all  help  to  make  The  Engineering  Institute  of 
Canada  an  institution  of  national  pride.  Do  not  discour- 
age members  from  joining  other  Engineering  Societies 
which  they  believe  will  be  of  service  to  them,  but  impress 
upon  all  professional  engineers  the  duty  of  helping  this 
Institute  to  be  of  service  to  Canada,  to  the  Empire,  and 
to   their   professional   brethern. 

We  should  increase  the  number  of  our  Branches  from 
eighteen  to  fifty  and  our  membership  from  nearly  4000 
to  10,000  and  put  the  Engineering  Profession  where  it 
properly  belongs  by  virtue  of  the  wonderful  importance 
of  its  work  in  almost  all  branches  of  human  endeavor. 


Canadian  Mining  Institute 

The  Twenty-Second  Annual  General  Meeting  of  the 
Institute  will  be  held  in  the  King  Edward  Hotel,  Toronto, 
on  Monday,  Tuesdav  and  Wednesday,  March  8th,  9th  and 
J  0th,  1920. 

C.  W.  Knight,  Bureau  of  Mines,  Toronto,  is  secretary 
of  the  Local  Committee  and  members  wishing  to  make 
hotel  reservations  should  notify  him  at  an  early  date. 
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"Who's  Who" 

Annual  and  Professional  Meeting.  —  Enginering  Institute  of  Canada,  Montreal. 

January,  27,  28,  29,  1920. 

MONTREAL  MEMBERS 


No.  Name 

1  R.  A.  Ross 

2  I.  T.  Gun-nan 

4  F.  J.  Cunningham 

5  E.  B.  Maxwell 

6  L.  R.  McCurdy 

7  A   Ferrier 

8  J.  S.Costigan 

9  I.  F.  Roche 

10  J.  A.  Loy 

11  R.  S.  Eadie 

12  A.  W.  Swan 

13  H.  L.  Mahatfy 

14  S.  F.  Rutherford 

15  H.  S.  Van  Scoyoc 

16  J.  R.  Dunbar 

17  G.  M.  Hudson 

18  A.  M.  Robertson 

19  N.  L.  Morgan 

20  T.  Eardley-Wilmot 

21  Julian  C.  Smith 

22  N.  M.  Campbell 

23  H.  E.  Bates 

24  C.  H.  Timm 

25  H. M.  Jaquays 

26  E.  C.  Kirkpatrick 

27  P.  L.  Pratley 

28  G.  E.  McCuaig 

29  K.  R.  McLennan 

30  W.  J.  Muir 

31  F.  A.  Combe 

32  J.  L  Busfield 

33  J.  O.  Twinburrow 

34  T.  Kearney 

35  S.  S.  Colle 

36  C.  W.  Stokes 

37  H.  M.  Lamb 

38  Walter  J.  Francis 

39  G.  Percy  Cole 

40  Fraser  S.  Keith 

41  K.  C.  Kemp 

42  R.  M.  Charlton 

43  Frank  Peden 

44  P.  E.  Demers 

45  S.  A.  Neilson 

46  A.  S.  Wall 

47  C.  N.  Shanly 

48  O.  H.  Cote 

49  G.  E.  Templeman 

50  Frederick  B    Brown 

51  H.  H.  Vaughan 

52  F.  L.  Code 

53  Jos.  Landry 

54  G.  H.  Kirby 

55  N.  L.  Beaudet 

56  R.  H.  Mather 

57  W.  P.  Murray 

58  D.  H.  Ross 

59  E.  MacEwen 

60  G.  L.  Wiggs 

61  G.  K.  McDougall 

62  J.  F.  Pringle 

63  Arthur  Vincent 

64  G.  M.  Stewart 

65  J.  N.  Levesque 

66  Wm.  MacNab 

67  F.  H.  McKechnU 

68  A.  Pepin 


No. 


Name 


No. 


Name 


No. 


Name 


No. 


Name 


69  E.  Peden 

70  James  Ferguson 

71  H.  W.  Johnston 

72  John  Grieve 

73  W.  Chase  Thomson 

74  H.  B.  Stuart 

75  A.  J.  Edward 

76  E.  P.  Wilson 

77  E.  M.  Bene 

78  Jas.  Ruddick 

79  J.  M.  Powell 

80  C.  H.  Kennedy 

81  P.  G.  Gauthler 

82  L.  E.  C.  Hart 

83  Frank  D.  Adams 

85  J.  C.  Halloran 

86  G.  A.  Lindsay 

87  H.  J.  Acton 

88  T.  E.  Phelan 

89  Arthur  Surveyer 

90  S.  C.  Hill 

91  Wm.  D.  Lawrence 

92  L.  Hurtubise 

93  H.  M.  Dibblce 

94  D.  W.  Ross 

95  D.  S.  McPhail 

96  F.  T.  Kaelin 

97  J.  E.  Daubney 

98  T.  S.  Morrison 

99  A.  Frigon 

100  D.  W.  Smith 

101  E.  T.  Mug 

102  M.  P.  Whalen 

103  J.  M.  Cuddy 

104  L.  O'Sullivan 

105  L.  A.  Desy 

106  P.  B.  Motley 

107  F.  P.  Shearwood 

108  E.  S.  M.  Lovelace 

109  J.  H.  Hunter 

110  M.  J.  A.  Vermette 

111  J.  A.  Burnett 

112  H.  Wickenden 

113  G.  E.  Desy 

114  C.J.Armstrong 

115  G.  A.  Wallace 

116  J.  B.  Brown 

117  W.D.Stroud 

118  L.  G.  Papineau 

119  E.  O'Sullivan 

120  V.  A.  Fournier 

121  C.  M.  Yates 

122  F.  Amlle 

123  C.V.Christie 

124  P.  Johnson 

125  Lord  Cougleton 

126  H.  O.  Wilkins 

127  J.  C.  Hall 

128  J.  P.  Pringle 

129  Sir  John  Kennedy 

130  W.  B.  Seath 

131  A.  R.  Kctterson 

132  L.  B.  Rochester 

133  G.  H.  Rochester 

134  C.  L.  Dewar 

135  G.  L.  Fortin 

136  R.  E.  Crawford 


137 

G.  R.  MacLeod 

204 

N.  E.  Brooks 

138 

J.  H.  Valiquette 

205 

F.  Gaskill 

139 

J.  P.  N.  Casgrain 

206 

Paul  Seurot 

140 

L.  A.  Herdt 

207 

J.  Barcelo 

141 

H.  W.  Tate 

208 

E.  Guay 

142 

A.  E.  Johnson 

209 

H.  L.  Steenbuck 

143 

S.  W.  Hamilton 

210 

DeGaspe  Beaubien 

144 

H.  M.  G.  Garden 

211 

G.  L.  Shanks 

145 

R.  LeSage 

212 

L.  A.  Wright 

146 

H.  V.  Brayley 

213 

L.  C.  Jacobs 

147 

K.  B.  Thornton 

214 

W.  E.  Joyce 

148 

C.  Stephen 

215 

A.  E.  Dubuc 

149 

G.  H.  Duggan 

216 

W.  Griesbach 

150 

C.  U.  Vessot 

217 

Alex.  Bertram 

151 

J.  Morse 

218 

LeRoy  L.  Wilson 

152 

A.  S.  Clarson 

219 

L.  W.  Klingner 

153 

G.  M.  Pitts 

220 

James  Robertson 

154 

V.  I.  Smart 

221 

A.  W.  K.  Massey 

155 

C.  Shapter 

222 

J.  B.  Porter 

156 

E.  J.  Turley 

223 

R.  M.  Walker 

157 

B.  H.  T.  Mackenzie 

224 

E.  A.  A.  Cowen 

158 

A.  D.  Swan 

225 

A.  Cousineau 

159 

W.  J.  Rutherford 

226 

R.  L.  Painchaud 

160 

A.  B.  Rutherford 

227 

R.  deM.  Prevost 

161 

H.  G.  Hunter 

228 

J.  O.  Meadows 

162 

F.  M.  Dawson 

229 

J.  S.  H.  Wurtele 

163 

F.  W.  Cowie 

230 

J.  H.  Tirmingham 

164 

H.  Rolph 

231 

N.  H.  Greene 

165 

H.  S.  Philips 

232 

R.  deL.  French 

166 

R.  M.  Robertson 

233 

S.  Svenningson 

167 

G.  E.  Bell 

234 

E.  Vinet 

168 

G.  V.  Douglas 

235 

J.  M.  Robertson 

169 

L.  H.  Armstrong 

236 

A.  H.  Milne 

170 

R.  Sprenger 

237 

R.  Beausoleil 

171 

J.  N.  Betournay 

238 

B.  O.  Eriksen 

172 

W.  S.  Cole 

239 

H.  F.  Robinson 

173 

Chas.  McKergow 

240 

A.  R.  Henry 

174 

E.  Brown 

241 

W.  Walker 

175 

A.  J.  Kelly 

242 

D.  H.  Macfarlane 

176 

K.  B.  Jenckes 

243 

F.  M.  Mooney,  Jr. 

177 

J.  K.  Wilson 

244 

Alfred  Stansfield 

178 

Ernest  V.  Moore 

245 

J.  S.  G.  Shotwell 

179 

B.  K.  Salamis 

246 

J.  B.  Maudsley 

180 

J.  T.  Farmer 

247 

T.  A.  G.  Bishop 

181 

J.  M.  White 

248 

Stephen  J.  H.  Waller 

182 

W.  H.  Magwood 

249 

J.  A.  Lalonde 

183 

R.  W.  Hannaford 

250 

O.  Lefebvre 

184 

Lesslie  R.  Thomson 

251 

C.  A.  Mullen 

185 

H.  W.  Vaughan 

252 

A.  T.  Spencer 

186 

Hanbury  A.  Budden 

253 

H.  M.  MacKay 

187 

F.  S.  Williamson 

254 

S.  S.  Vlneberg 

188 

P.  E.  Jarman 

255 

J.  A.  Bernier 

189 

P.  E.  de  la  Cour 

256 

J.  C.  McDougall 

190 

G.  M.  Wynn 

257 

C.  Luscombe 

191 

J.  A.  Duchastel 

258 

G.  J.  Dodd 

192 

C.  M.  Morssen 

259 

James  Ewing 

193 

F.  H.  Pitcher 

260 

J.  W.  Seens 

194 

C.  W.  Austin 

261 

W.  L.  MacKenzie 

195 

G.  M.  Thompson 

262 

T.  J.  C.  Heeney 

196 

P.  P.  LeColnte 

263 

B.  Pelletler 

197 

A.  L.  Ghysens 

264 

G.  L.  Mattice 

198 

E.  Fusey 

265 

A.  L.  Lawrence 

199 

A.  Peden 

266 

B.  A.  McFarlane 

200 

W.  R.  Way 

267 

D.  C.  Tennant 

201 

E.  S.  Mattice 

268 

J.  C.  Elder 

202 

J.  E.  Bertrand 

269 

E.  11.  Morley 

203 

L.  Kirk  Greene 

272 

G.  Deneau 

273  J.  B.  Walcot 

274  G.  R.  Kendall 

275  R.  Armour 

276  J.  J.  Dougherty 

277  S.  Blumenthal 

278  A.  Duperron 

279  L.  G.  Bolsseau 

280  O.  Marien 

281  J.  C.  Legendre 

282  D.  O.  Wing 

283  J.  L.  Dansereau 

284  J.  A.  Michaud 

285  M.  H.  McCrady 

286  W.  D.  Staveley 

287  H.  Labrccque 

288  R.  M.  Wilson 

289  W.  L.  Dyer 

290  C.  Batho 

291  F.  Newill 

292  M.J.  Aykroyd 

293  A.  E.  Tagge 

294  J.  B.  Briggs 

295  E.  G.  W.  Cape 

296  E.  R.  Pease 

297  A.  A.  Putnam 

298  J.  T.  Steeves 

299  E.  Guay 

300  J.  P.  Watson 

301  E.  Emery 

302  F.  V.  Dowd 

303  J.  A.  Jameson 

304  J.  G.  Caron 

305  D.  E.  Blair 

306  J.  M.  Robitaille 

308  J.  J.  York 

309  Brig. -Gen.  C.  L.  Hervey 

310  J.  H.  Larmonth 

311  Wm.  Kennedy,  Jr. 

312  J.  R.  R.  Gauthier 

313  Y.  Lamontagne 

314  F.  E.  Field 

315  E.  E.  Weibel 

316  A.  D.  Murray 

317  Huet  Massue 

318  F.  C.  Laberge 

319  Franky  Dorrance 

321  W.  Taylor  Bailey 

322  R.  M.  Calvin 

323  Melton  Eatoa 

324  W.  F.  Kearns 

325  R.  B.  Perrault 

326  K.  N.  Livingstone 

327  K.  K.  Pearce 

328  A.  Plamondon 

329  A.  G.  Anderson 

330  H.  \V.  Falrlie 

331  Ewart  G.  Horn 

332  C.  K.  McLeod. 
354  R.  B.  Mooney 
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OUT  OF  TOWN  MEMBERS 


Name 


Address 


No. 

2  R.  \V   Leonard St.  Catharines.  Ont. 

351  Alex.  Fraser Quebec,  P.Q. 

352  L.  G.  Trudeau Rimouskj,  P.O. 

353  J.  G.  Legrand Winnipeg.  Man. 

355  N.  Goodman Shawinigan  Falls,  P.Q. 

35b  H.  W.  D.  Armstrong Toronto,  Ont. 

357  Westropp  Armstrong Toronto,  Ont. 

358  G.  Kydd Orillia,  Ont. 

359  A.  C.  Crepeau Sherbrooke,  P.Q. 

360  F.  DeC.  Davies Winnipeg,  Man. 

361  J.  P.  Mullarkey New  York,  N.Y. 

362  N.  M.  McLeod Toronto,  Ont. 

363  F.  C.  Jewett St.  Catharines,  Ont. 

364  P.  J.  Duff Philadelphia,  Pa. 

365  E.  A.  Evans Quebec,  P.Q. 

366  Alex.  Macphail Kingston 

367  John  Murphy Ottawa,  Ont. 

368  Willis  Chipman Toronto,  Ont. 

369  R.  S.   Weston Boston,  Mass. 

370  C.  McN.  Steeves St.  John,  N.B. 

371  H.  A.  Goldman Toronto,  Ont. 

372  P.  Gillespie Toronto,  Ont. 

373  B.  E.  Norrish Ottawa,  Ont. 

374  C.  L.  Hayes Toronto,  Out. 

375  S.  E.  Oliver Quebec,  P.Q. 

376  A.  R.  Dufresne St.  John,  N.B. 

377  fc\  M.  Perry Sault  Ste.  Marie,  Ont. 

378  I.  B.  Challies Ottawa,  Ont. 

379  I).  MacPherson    Ottawa,  Ont. 

380  J.  Mackintosh Peterborough,  Ont. 

381  G.  G.  Murdoch St.  John,  N.B. 

382  W.  H.  Breithaupt Kitchener,  Ont. 

383  A.  S.  Miller Brighton,  Ont. 

384  II.  J.  Lamb.  .    Toronto,  Ont. 

385  A.  A.  Andesson Ottawa,  Ont. 

386  C.  N.  Monsarrat Ottawa,  Ont. 

387  J.  C.  Stewart Ottawa,  Ont. 

38S  R.  J.  Durley    Ottawa,  Ont. 

389  G.  Grant Ottawa,  Ont. 

390  G.  II.  Fer'uson Ottawa,  Ont. 

391  S.  Troop Moncton,  N.B. 

392  H.  N.  Putnam Halifax,  N.S. 

393  \\.  F.  V.  Atkinson Sault  Ste.  Maria,  Ont. 

394  J.  R.  Freeman Halifax,  N.S. 

395  W.P.Morrison Dartmouth,  N.S. 

396  R.  McColl Halifax,  N.S. 

397  C.  C.  Kirby St.  John,  N.B. 

39S  V.  E.  Belanger L'Orignal,  Ont. 

399  G.  H.  Bryson Brockville 

400  CM.  Odell Sydney,  N.S. 

401  V.  Taylor    Quebec,  P.Q. 

402  J.  W.  Harkom Melbourne,  P.Q. 

403  F.  R.  Wilford Lindsay,  Ont. 

404  C.  Claxton Shawinigan  Falls,  P.Q. 

405  Mix.  Gray St.  John,  N.B. 

406  II   E.  T.  Haultain  Toronto,  Ont. 

407  J.  K.  Gibault Quebec,  P.Q. 

IDS  C.  Carniel St.  John,  N.B. 

409  W.  P.  Wilgar Kingston,  Ont. 

410  A.  K.  Grimmer Frederic  ton, 

411  A.  R.  Decary Quebec,  P.Q. 

412  II.  A.  Terreault Sor^l,  P.Q. 

413  P.  P.  Westbye Peterborough,  Ont. 

414  G.  Reid  Munro. Peterborough,  Ont. 

415  I  .  O.  Orr Alfred,  Ont. 

416  T.  A.  MacLean Halifax,  N.S. 

417  I).  S.  Barton Levis,  P.Q. 

418  J.  S     Bates Kenogami,  P.Q. 

419  C.  W.  Innes Halifax    N.S. 

420  C.  E.  Hogarth Berthierville,  P.Q. 

421  C.  L.  Cate Sherbrooke,  P.Q. 

422  Geoffrey  Stead Chatham,  N.B. 

42<  P.  G.  Enfiholm Toronto,  Ont. 

424  E.  M.  Proctor Toronto,  Ont. 

425  Ceo.  Hogarth Toronto,  Ont. 


No.  Name  Address 

426  W.  A.  McLean Toronto,  Ont. 

427  R.  H.  Harcourt St.  Catharines,  Ont. 

428  H.  B.  R.  Craig Windsor,  Ont. 

429  R.  Yuil! Truro,  N.S. 

430  W.  P.  Anderson Ottawa,  Ont. 

431  L.  G.  Denis Ottawa,  Ont. 

432  Alex.  J.  Grant St.  Catharines,  Ont. 

433  D.  W.  MeLachlan Ottawa,  Ont. 

434  B.  F.  Haanel Ottawa,  Ont. 

435  W.  Matheson Hawkesbury,  Ont. 

436  J.  A.  Boyle Ottawa,  Ont. 

437  T.  H.  Jones Branrford,  Ont. 

438  E.  A.  Stone Ottawa,  Ont. 

439  A.  B.  Lambe Ottawa ,  Ont. 

440  R.  F.  Uniacke Ottawa.  Ont. 

441  James  White Ottawa,  Ont. 

442  E.  T.  Wilkie Toronto,  Ont. 

443  J.  A.  Reid Cobalt,  Ont. 

444  M.  Wolff Ottawa,  Ont. 

445  F.  H.  Emra Ottawa,  Ont. 

446  M.  B.  Atkinson Ottawa,  Ont. 

447  J.  S.  Armstrong Fredericton,  N.B. 

448  J.  Sinton Toronto,  Ont. 

449  A.  W.  Sullivan Valleyfield,  P.Q. 

450  G.  H.  Kohl Sault  Ste.  Marie,  Ont. 

451  E.  A.  Markham Regina,  Sask. 

452  D.  H.  1  ,u nam Regina,  Sask. 

453  A.  F.  Stewart Toronto,  Ont. 

454  R.  J.  Lecky Regina,  Sask     . 

455  C.  M.  Goodrich Walkerville,  Ont. 

456  M.  A.  Lyons Winnipeg,  Man. 

457  C.  H.  Keefer Ottawa,  Ont. 

458  J.  Aird Toronto,  Ont. 

459  C.  G.  Moon Vancouver,  B.C. 

460  H.  K.  Wicks  teed Toronto,  Ont. 

461  C.  V.  Gale Ottawa,  Ont. 

462  G.  Gordon  Gale Ottawa,  Ont. 

463  D.  S.  Scott Quebec,  P.Q. 

464  Arthur  Dick Quebec,  P.Q. 

465  C.  F.  Whitton Hamilton,  Ont. 

466  R.  L.  Latham Hamilton,  Ont. 

467  J.  A.  Elliott Nelson,  B.C. 

468  D.  Walter  Munn Kingston,  Ont. 

469  F.  A.  Dallyn Toronto,  Ont. 

470  Morris  Knowles Windsor,  Ont. 

471  A.  LaRoche St.  Zotique,  P.Q. 

472  J.  N.  T.  Bertrand Isle  Verte,  P.Q. 

473  Roger  A.  DeValter Sherbrooke,  P.Q. 

474  F.  H.  Kester Walkerville,  Ont. 

475  F.  F.  Miller Napanee,  Ont. 

476  Romeo  Morrissette Three  Rivers,  P.Q. 

477  D.  A.  Evan Three  Rivers,  P.Q. 

478  P.  II.  Mitchell Toronto,  Ont. 

479  Gen.  C.  H.  Mitchell Toronto,  Ont. 

480  H.  G.  Acres Toronto,  Ont. 

481  H.  T.  Routly Toronto,  Ont. 

482  C.  H.  Fullerton Toronto,  Ont. 

483  P.  E.  Amiot Chicoutiml,  P.Q. 

484  J.  A.  DeCew New  York,  N.Y. 

485  A.  M.  Jones Ottawa,  Ont. 

486  G.  L.  Guellet Kingston,  Ont. 

487  C.  R.  Lindsey Shawinigan  Falls,  P.Q 

488  S.  W.  Sainworth Ottawa,  Ont. 

490  E.  II.  Mathewson Morrisburg,  Ont. 

491  W.  L.  Ketchen Temiskaming,  P.Q 

492  A.  D.  Macallum Ottawa,  Ont. 

493  Norman  Maar Ottawa,  Ont. 

494  E.  S.  Henderson Windsor,  Ont. 

495  C.  H.  Connell Quebec,  P.Q. 

496  II.  A.  Morrow Peterborough,  Ont. 

497  N.  A.  Garrow Victoria,  B.C. 

500  T.  U.  Fairlie Toronto,  Ont. 

887  W.  A.  Duff Moncton,  N.B. 

888  T.  Linsey  Crossley Toronto,  Ont. 

899  Jas.  L.  Mlllen Pembrooke,  Ont. 
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No. 
503 
504 
505 
506 
508 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 


No. 

700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 


Name  Address 

E.  J.  Thorn Montreal 

E.  W.  James Washington,  B.C. 

J.  R.  Taylor Montreal 

R.  M.  DeCew Montreal 

Paul  G.  A.  Bra ult Montreal 

Calvin  W.  Rice New  York 

H.  H.  Rashback Montreal 

F.  S.  Parsons Montreal 

W.  H.  McLean Montreal 

N.  M.  Durant Montreal 

M.  G.  Stewart Montreal 

F.  N.  Gill Montreal 

F.  Gordon  Green Montreal 

Kenneth  B.  Patterson Montreal 

C.  M.  Croft Montreal 

C.  D.  Goodwin Montreal 

K.  Fables Montreal 

W.  B.  Scott Montreal 

L.  S.  Henry Montreal 

J.  G.  Gardner Montreal 

H.  T.  Kirkpatrick Montreal 

Mr.  &  Mrs.  Bruce  Vernon  Montreal 
H.  Major Montreal 

G.  M.  M.  Edwards Montreal 

Hal  C.  Lee Montreal 

Joseph  Cohen Montreal 

A.  Cauchon Montreal 

F.  W.  Scriver Montreal 

S.  Davis Montreal 

C.  F.  Draper.    Montreal 

Leon  S.  Tuck Kenogami,  Que. 

F.  L.  Darrell Kenogami,  Que. 

E.  J.  Mehren   New  York 


Name 

Miss  Gurman 

Miss  Slack 

Miss  Shewain 

Miss  Clarke 

Mr.  Roche  (party) 

Mr.  Roche  (party^ 

Mr.  Roche  (party) 

Miss  Melve 

Miss  I.  Melve 

Mrs.  S.  F.  Rutherford 

Mrs.  Wn.  Rutherford 

Miss  D.  Charlton 

Miss  H.  Higginson 

Mrs.  D.  MacFarlane 

Miss  Fulton 

Mrs.  Eardley  VVelnot 

Mrs.  Morgan 

Mrs.  H.  E.  Bates 

Mrs.  J.  M.  Brown 

Mrs.  Kirkpatrick 

Mrs.  Pratley 

Miss  Lewis 

Miss  Allan 

Mrs.  Combe 

Mrs.  J.  L.  Busfield 

Mrs.  M.  Lamb 

Mrs.  Brown 

Mrs.  H.  D.  Robertson 

Mrs.  G.  P.  Cole 

Mrs.  Fraser  Keith 

Mrs.  Peden 

Mrs.  Walls 

Mrs.  Stanley  (party) 

Mrs.  Cote 

Mr.  Cote  (party* 

Mrs.  Templeman 

Mrs.  Holman 

Miss  Smythe 

Miss  Robertson 


No. 


Name 


739 

Mrs.  Vaughan 

740 

Mrs.  Landry 

741 

Miss  Clairmant 

742 

Mrs.  Parois 

743 

Mrs.  Mather 

744 

Mrs.  Murray 

745 

Mrs.  Ross 

746 

Miss  Findlay 

747 

Mrs.  Wiggs  (party) 

748 

Mrs.  Pringle 

749 

Mrs.  Stewart 

750 

Miss  Levesque 

751 

Miss  Levesque 

752 

Mrs.  McNale 

753 

Miss  Wilkinson 

754 

Miss  Spring 

755 

Mrs.  Greene 

756 

Miss  Smith 

757 

Mrs.  Hogarth 

758 

Mrs.  Steeves 

759 

Miss  Bliss 

760 

Miss  Mahaffy 

761 

Mrs.  F.  D.  Adams 

762 

Miss  Finney 

763 

Miss  Harvey 

764 

Mrs.  Surveyer 

765 

Miss  Young 

766 

Mrs.  Ranbeney 

767 

Mrs.  Nolan 

768 

Mrs.  J.  B.  Challis 

769 

Mrs.  E.  G.  May 

770 

Mrs.  Driscoll 

771 

Miss  McMartin 

772 

Miss  N.  Wood 

773 

Mrs.  Sherwood 

774 

Miss  Sherwood 

775 

Mrs.  Hunter 

776 

Miss  Hunter 

777 

Miss  Fair 

No. 

538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 


No. 

778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
Sl(> 


GUESTS 

Name 

D.  L.  McLeod 
A.  E.  Jennings 
Major  W.H.D.  Murray 
K.  M.  Winslow 

Mr.  Warren 
Roy  Smith 
Armand  Dupuis 
H.  Roy  Cromwell 
J.  W.  Lewis 
Guy  S.  Lordly 
Bruce  Ross 

F.  L.  Mitchell 
C.  E.  L.  Irving 
J.  M.  Purcell 
Ben  Avery 

E.  Parnell 
H.  .1 .  Emery 
Walter  C.  Adams 
Dr.  Norman  Brome 
James  A.  Yates 
Lester  O.  Cryan 

P.  T.  Davies 

G.  R.  Giles 
J.  McCrory 
Alex  Ness 

C.  W.  Pourter 

D.  L.  Cal     n 

LADIES 
Name 

Mrs.  Wurtele 
Mrs.  Armstrong 
Miss  Radley 
Miss  Stroud 
Mrs.  Papineau 
Mrs.  W.  H.  Stewart 
Mrs.  Christie 
Mrs.  McCall 
Mrs.  Davies 
Mrs.  Belanger 

Miss  Reynolds 

Miss  Mongenais 

Mr.  Fortin  (parly) 

Mr.  Fortin  (party) 

Miss  Donald 

Mrs.  Valiquette 

Mrs.  J.  P.  B.  Casgrain 

Miss  Ketterson 

Mrs.  Tabe 

Mrs.  Hamilton 

Miss  Alexandre 

Mrs.  Bryson 

Miss  Lois  Hagg 

Miss  Odel! 

Mrs.  Wilford 

Mrs.  Walters 

Mrs.  Stephen 

Mr.  Gibault  (part}) 

Mr.  Gibault  (party) 

Mr.  Gibault  (party) 

Miss  Toplin 

Mrs  Swan 

Mr.  Swan  (party] 

Mrs.  Hunter 

Mrs.  Cowie 

Miss  Cowie 

Mrs.  Ralph 

Mrs.  H.  S.  Philips 


No. 

568 
695 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 


No. 


Name 
II.  Macpherson 
W.  S.  Could 
II.  S.  Jordan 
J.  Hannan 
S.  Cualticre 
S.  E.  Kay 
A.  B.  Copping 
J.  C.  Challenger 
K.  B.  Robertson 
H. W.  Dawson 
S.  J.  Standish 
C.  P.  Arnighton 
L.  W.  Hacken 
J.  M.  Gorez 
R.  H.  Smith 
N.  S.  Vipond 

C.  S.  Gully 

F.  C.  Lantz 

G.  S.  Arbuckle 
G.  E.  Saunders 

D.  J.  Shrimpton 

E.  H.  Smith 
C.  N.  Palmer 
N.  S.  Perodeau 
A.  G.  Anderson 
M.  L.  White 


Name 


No. 

Name 

594 

P.  C.  B.  Gilbert 

595 

W.  E.  Elborn 

596 

K.  O.  Eldcrkin 

597 

R.  H.  Patten 

598 

Chas.  F.  Scott 

599 

H.  G.  Macklin 

600 

T.  S.  Gregory 

601 

I.  II.  Glbb 

602 

N.  Kennedy 

603 

W.  Greenlees 

604 

R.  II.  Findlay 

605 

J.  G.  Smith 

606 

P.  Bournat 

607 

B.  de  Hillage 

608 

J.  B.  Christie 

609 

W.  D.  Meldrum 

610 

J.  A.  Ferguson 

611 

J.  C.  Nutter 

612 

White 

613 

D.  E.  Perriton 

614 

W.  Hamilton 

615 

C.  R.  Chadwlck 

No. 


Name 


817 

Mrs.  Perreault 

856 

Mrs.  Porter 

818 

Miss  Campbell 

857 

Mrs.  Cowen 

819 

Mrs.  Bell 

858 

Miss  Stone 

820 

Miss  Price 

859 

Mr.  Archibalt 

821 

Mrs.  Pringer 

860 

Mrs.  Meadows 

822 

Mrs.  McArthur 

861 

Mrs.  Wurtele 

823 

Miss  Kennedy 

862 

Mrs.  Fairweather 

824 

Miss  Findlay 

863 

Mrs.  French 

825 

Miss  McKergow 

864 

Miss  Hagg 

826 

Mrs.  Moore 

865 

Mrs.  Wooff 

827 

Mrs.  Orr 

866 

Mrs.  Joseph 

828 

Mrs.  Hannaford 

867 

Miss  Atkinson 

829 

Miss  Teggert 

868 

Miss  Kerr 

830 

Miss  D.  Blader 

869 

Mrs.  Beausoleil 

831 

Miss  M.  Campbell 

870 

Mrs.  Lafleche 

832 

Mrs.  Budden 

871 

Miss  Anglin 

833 

Miss  Brown 

872 

Miss  Sutherland 

834 

Miss  Ryley 

873 

Miss  Mawdsley 

835 

Mrs.  Peden 

874 

Mrs.  Peck  (party) 

836 

Mrs.  MacLeod 

875 

Mrs.  Peck  (party) 

837 

Mrs.  Mattice 

876 

Mrs.  Brown 

838 

Mrs.  Bertrand 

877 

Mrs.  Bruce  Vernon 

S39 

Mrs.  Brooks 

878 

Mrs.  Evans 

840 

Mrs.  W.  J.  Francis 

879 

Mrs.  Crayan 

841 

Miss  J.  Delfosse 

880 

Lady    with    Mr. 

842 

Mrs.  de  Roca 

McDougall 

843 

Mrs.  deGaspe  Beaubien 

881 

Miss  Eva  Smith 

844 

Mrs.  McLean 

882 

Mrs.  Powter 

845 

Mrs.  Wright 

883 

Miss  Mattice 

846 

Mrs.  Jacobs 

884 

Miss  Hall 

847 

Miss  Roman 

885 

Miss  Wicksteed 

848 

Mr.  Dubuc  (party) 

886 

Mis  Walker 

.849 

Mrs.  Greesback 

850 

Mrs.  Tindale 

851 

Mrs    Wilson 

852 

Mrs.  Robertson 

853 

Mrs.  Massey 

854 

Mrs.  Suckling 

S5.S 

Mrs.  Matheson 
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Thirty-Fourth  Annual  Meeting 

Combined  Annual  and  General  Professional  Meetings 
inaugurated  at  Ottawa  last  year  with  such  success  and 
repeated  with  the  meeting  just  closed  by  the  combina- 
tion of  the  Thirty-fourth  Annual  and  Sixth  General 
Professional  Meeting,  at  Montreal  January  twenty- 
seventh  twenty-eight  and  twenty-ninth,  nineteen 
hundred  and  twenty,  and  having  the  assets  of  the 
experience  gained  and  the  enthusiasm  aroused  a  year 
ago,  establishing  a  record  in  attendance  and  interest, 
have  doubtless  become  a  permanent  fixture  of  the  features 
of  The  Engineering  Institute  of  Canada.  While  compari- 
sons with  previous  meetings  do  not  detract  from  any  of 
them,  the  application  of  the  word  "greatest"  to  the 
meeting  just  held  in  universally  conceded.  The  un- 
usually large  attendance  is  a  direct  reflection  of  the  greater 
part  that  engineers  are  taking  in  connection  with  the 


affairs  of  their  own  profession  and  are  an  evidence  that 
we  have  taken  a  considerable  step  in  imbuing  the  profes- 
sion with  a  sense  of  its  own  importance. 

Original  plans  included  holding  all  sessions  at  the 
headquarters  of  The  Institute,  but  before  the  first  session 
of  the  Annual  Meeting  on  the  morning  of  January  twenty- 
seventh  had  well  advanced,  it  was  apparent  that  larger 
quarters  were  needed,  against  which  contingency  arrange- 
ments had  been  made  for  the  Ladies  Ordinary  at  the 
Windsor  Hotel  where  the  sessions  of  Tuesday  afternoon 
and  Wednesday  morning  were  held.  This  in  turn  proved 
inadequate  to  accommodate  the  members  attending,  as 
nearly  one  hundred  were  unable  to  be  seated  at  the 
Wednesday  session,  and  adjournment  for  Thursday's 
sessions  were  made  to  the  Windsor  Hall. 

President  Leonard  who  occupied  the  chair  for  the 
Thirday-fourth  Annual  General  Meeting,  showed  him- 
self an  adept  at  having  the  various  items  of  business  on 
the  long  agenda  put  through  on  scheduled  time  and  with 
such  success  that  the  entire  business  proceedings  were 
concluded  as  arranged.  The  official  report  of  this  meet- 
ing will  appear  in  the  next  issue  of  The  Journal,  the 
admirable  address  of  the  President  being  printed  in  this 
issue. 

The  Committee  reports  were  all  adopted  and  a 
number  of  constructive  suggestions  made  by  the  various 
Committees  were  referred  to  Council  for  action,  as  was 
the  question  of  the  re-appointment  of  The  Institute  com- 
mittees. The  suggestion  of  the  Finance  Committee 
regarding  The  Journal  will  be  brought  more  prominently 
to  the  members  at  an  early  date.  Branch  reports  from 
sixteen  of  the  Branches  and  one  Provincial  Division 
spoke  more  eloquently  than  any  general  statement 
possibly  could  of  the  remarkable  development  that  has 
taken  place  in  Canada  regarding  the  interest  of  engineers 
in  matters  concerning  their  own  and  the  profession's 
welfare.  Every  Branch  of  The  Institute  showed  a  pros- 
perous financial  condition  and  a  substantial  numerical 
increase  of  membership  which  shows  clearly  that  they 
are  all  live  energetic  societies.  In  most  of  the  Branch 
reports  the  question  of  legislation  and  compensation  of 
engineers  was  referred  to  and  the  fact  brought  out  that 
in  many  of  the  provinces  legislation  is  an  active  issue  of 
the  present  moment. 

The  report  of  the  Scrutineers  showed  the  following 
elected : — 


President 

Vice-Presidents. 

Councillors 
District  No.  1.. 


District  No.  2. . 
District  No.  3. . 
District  No.  4. . 
District  No.  5. . 
District  No.  6. . 


District  No.  7. . 
District  No.  8. . 
District  No.  9. . 


.R.  A.  Ross 

.Brig.-Gen.  C.  H.  Mitchell 
W.  G.  Chace 

.  Frederick  B.  Brown 
Julian  C.  Smith 

A.  R.  Decary 
.F.  A.  Bowman 
J.  B.  Challies 

E.  R.  Gray 

.Guy  C.  Dunn — (For  Three 
Years) 

B.  S.  McKenzie— (For  One 

Year) 
.  J.  R.  C.  Macredie 
.G.  W.Craig 
H.  M.  Burwell 
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Hearty  congratulations  were  tendered  by  the  visiting 
members  to  the  Montreal  Branch,  whose  Executive  and 
various  committees  have  had,  for  weeks,  to  work  with 
untiring  zeal  to  complete  arrangements  for  the  social 
and  professional  features  that  made  such  a  strong  appeal 
to  the  personal  and  professional  instincts  of  all  who 
attended.  The  arrangements  for  the  registration  of 
delegates  and  all  the  details  were  carrried  out  by  the 
committees  of  the  Branch  in  a  manner  that  did  credit 
to  all  concerned. 


I  would  ask  that  if  possible  you  make  some  announ- 
cement of  our  Conference  during  the  progress  of  your 
Convention,  as  there  will  probably  be  a  good  number 
of  contracting  engineers  present. 

With  best  wishes  for  a  most  successful  meeting  of 
your  organization,  I  remain, 


Yours  very  truly, 
(Sgd.)  J.  C.  Reilly, 


Secretary. 


Courtesy  Appreciated 

Every  member  of  The  Institute  will  appreciate  the 
courtesy  received  from  the  President  and  Executive  of 
the  Association  of  Canadian  Building  and  Construction 
Industries.  When  the  matter  was  brought  to  their 
attention  that  the  dates  fixed  for  the  Annual  Meeting  of 
their  Association  corresponded  with  those  arranged  for 
the  Annual  and  Professional  Meetings  of  The  Institute. 

Although  President  Anglin  was  good  enough  to  say 
that  in  making  this  change  they  were  only  reciprocating 
the  kindness  received  from  members  and  officers  of  The 
Institute  when  the  Association  was  being  formed,  never- 
theless it  necessitated  trouble  and  expense,  and  involved 
the  upsetting  of  plans  carefully  completed,  so  that  the 
spirit  shown  exemplifies  not  only  a  cordial  feeling  of 
good  fellowship,  but  a  desire  to  work  together  to  mutual 
advantage  and  to  co-operate  in  the  many  points  where 
the  interests  of  the  Association  and  The  Institute  are  in 
common.  The  following  correspondence  between  Secre- 
tary J.  C.  Reilly,  of  the  Association  of  Canadian  Building 
and  Construction  Industries  and  the  Secretary  of  The 
Institute  will  explain  the  situation  more  fully: — 

Association  of  Canadian  Building  and  Construction  Industries 

Executive  Committee 

J.  P.  Anglin,  President,  Montreal. 
J.  C.  Reilly,  Acting  General  Secretary. 
65,  Victoria  St.,  Montreal. 

Fraser  S.  Keith,  Esq. 

Secretary,  The  Engineering  Institute  of  Canada, 

176  Mansfield  Street, 

Montreal,  P.Q. 

Dear  Mr.  Keith:— 

Following  our  conversation  of  a  few  days  ago,  and 
your  previous  talk  with  President  Anglin,  I  should  say 
that  we  have  arranged  to  change  the  dates  of  our  coming 
General  Conference,  in  order  .to  avoid  conflicting  with 
your  Annual  Convention. 

Our  new  days  are,  Monday,  Tuesday  and  Wednesday, 
the  second,  third  and  forth  of  February.  Sessions  will 
be  held  in  the  Chateau  Laurier,  Ottawa,  commencing 
at  10  a.m.,  on  Monday,  February  2nd. 


ROBERT  A.  ROSS,  M.E.I.C,  President-elect 
The  Engineering  Institute  of  Canada 


LIBRARY  NOTES 

The  following  has  been  received  and  is  to  be  found  in 
the  Library: — 

American  Society  of  Civil  Engineers. — Final  Report 
of  the  Special  Committee  to  formulate  principles  and 
methods  for  the  valuation  of  railroad  properties  and 
other  public  utilities. 

Mines,  Grisou  Poussiere 

Par  L.  Grussard,  Octave  Doin  et  Fils,  Paris. 

This  text-book  on  Fire-damp  and  Dust  in  Coal  Mines 
forms  one  of  a  series  of  practical  text-books  known  as 
the  Encyclopedic  Scientifique  which  correspond  to  a 
certain  extent  to  the  Reference  Libraries  of  the  Corres- 
pondence Schools  in  this  country. 
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Professor  Grussard  first  takes  up  the  question  of  the 
factors  controlling  the  ignition  and  combustion  of  Fire- 
damp and  Coal  Dust;  temperature  of  combustion,  delay 
factor,  etc.  The  second  section  deals  with  actual 
"flaming"  in  mines,  and  discusses  thoroughly  the  Davy 
and  other  safety  lamps  with  a  simple  explanation  of  the 
principle  of  the  Davy  screen  lamp.  The  question  of 
explosives  is  next  taken  up;  the  various  explosives  used  in 
coal-mine  practice  with  their  characteristics  in  connection 
with  explosions  of  fire-damp  and  coal-dust  are  discussed, 
and  the  rules  adopted  in  France  for  use  of  explosives  in 
coal-mines  are  given.  In  the  last  two  sections  of  the  text- 
book Professor  Grussard  discusses  prevention  and  localisa- 
tion of  explosions,  with  a  chapter  on  problems  in  mine 
ventilation. 

The  style  of  the  book  is  conversational  throughout, 
and  in  few  places  are  figures  quoted  in  detail.  From  the 
purely  scientific  standpoint  the  text-book  is  not  intended 
to  present  results  of  research  work,  but  would  undoubtedly 
be  of  value  to  the  mine  superintendent,  particularly  in 
regard  to  ventilation  and  explosives. 

Catalogue  of  the  Watt  Centenary  Exhibition  (Science 

Museum,  South  Kensington). 
Catalogue  of   the   Mechanical    Engineering    Collection 

(Science  Museum,  South  Kensington). 

Copies  of  Acts  concerning  registration  of  engineers  have 
been  received  from  the  following  States : — Florida,  Illinois, 
Oregon,  Michigan,  Iowa,  Idaho,  Colorado,  and  copies  of 
the  Acts  are  at  present  in  the  Library. 

A  recent  addition  to  the  journals  received  by  the 
Library  is  the  weekly  bulletin  of  the  Department  of 
Trade  and  Commerce  Intelligence  Branch.  This  bulletin 
gives  a  useful  weekly  summary  of  Canada's  export  trade 
in  reference  to  Great  Britain  and  others  countries.  The 
publication  is  free,  and  can  be  obtained  by  any  member 
by  writing  to  the  Department  of  Trade  and  Commerce. 


Practical   Flying 

By  Flight  Commander  W.  G.  McMinnier,  R.N.,  G.  H.  Domico., 
New  York.  $1.50. 

This  book  is  the  outcome  of  the  author's  experience 
in' the  training  of  service  air  pilots.  It  is  very  clearly 
written  and  the  illustrations  are  excellent.  After  a 
brief  discussion  of  the  principles  of  flight,  the  details  of 
machines  and  engines  and  the  use  of  instruments  are 
considered  and  the  course  of  training  in  elementary 
flying,  cross-country  flying  and  stunting  are  freely  dealt 
with.  There  is  a  short  introduction  by  General  W.  S. 
Brincher,  R.A.F.  and  a  chapter  on  the  Medical  aspects 
of  aviation  by  Dr.  Graens  Anderson. 

The  glossary  of  aeronautical  terms  given  as  a  appendix 
is  rather  out  of  date  and  should  be  revised  for  later 
editors  in  the  light  of  the  standard  glossary  recently 
published  by  the  Royal  Aeronautical  Society  of  Great 
Britain. 

The  book  can  be  confidently  recommended,  not 
only  to  those  wishing  to  learn  to  fly,  but  to  all  general 
readers,  posesssing  the  rudiments  of  engineering  training, 
who  are  interested  in  aeronautics. 


Gas  and  Flame  in  Modern  Warfare 

By  Major  S.  M.  Auld,  M.C.,  Geo.  H.  Doran,  Company, 
New  York. 

This  book  is  not  a  comprehensive  study  of  gas  and 
liquid-fire,  but  is  an  interesting  narrative  of  their  use  by 
the  Germans  against  the  British  Forces  in  France  and 
Belgium  until  the  end  of  1917. 

The  author  explains  both  the  gas-cloud  attacks 
first  employed,  and  the  gas  shell  bombardments  which 
superseded  them. 

He  shows  how  gas-cloud  attacks  were  made,  and  how 
the  anti-gas  measures  became  so  effective  that  gas-cloud 
attacks  were  abandoned  in  August  1916. 

With  regards  to  the  gas  shell  bombardments,  the 
different  gases,  their  characteristics,  and  their  tactical 
use  are  all  clearly  set  forth. 

The  anti-gas  measures  are  fully  described,  such  as 
the  evolution  of  the  respirator,  the  Vermorel  sprayer,  the 
Ayrton  fan  and  the  gas-proof  dug-out. 

The  last  chapter  explains  the  construction,  use  and 
limitations  of  the  "Flammenwerfer",  or  flame-projector. 

No  mention  is  made  of  the  gas  and  other  forms  of 
frightfulness  used  by  the  British. 

Y.  Lamontagne. 


I 
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O'Brien  Mine,  Cobalt,  Ont. 

Dec.  14,  1919 
Editor,  Journal, 

Dear  Sir: 

In  the  matter  of  the  Engineering  Profession  Act 
(in  the  success  of  which  I  personally  feel  keenly  interested), 
if  it  may  be  permitted  me  to  offer  a  constructive  criticism, 
it  is  that  a  little  propaganda  work  would  greatly  aid  in 
getting  the  Act  favourably  considered  by  those  members 
of  the  profession  who  are  not  connected  with  The  Institute, 
and  with  that  end  in  view,  I  would  suggest  that  a  small 
pamphlet  or  brochure  be  prepared  explaining  the  inten- 
tions of  The  Institute  along  those  lines,  also  giving  the 
history  of  previous  attempts  in  that  direction,  what  success 
they  attained,  and  the  nature  of  the  opposition  they 
encountered. 

The  pamphlet  could  furthermore  enlarge  on  the 
superior  remuneration  obtained  by  members  of  the 
legalized  professions  compared  with  that  received  by 
engineers  and  on  their  higher  standing  in  the  community; 
for  it  is  the  humiliating  truth  that  while  the  engineering 
profession  forms  the  basis  of  the  structure  of  present  day 
industrial  civilization,  the  bulk  of  its  members  do  not 
enjoy  the  same  consideration  as  those  belonging  to  the 
older  professions. 
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I  do  not  mean  that  a  pamphlet  or  brochure  of  this 
nature  be  scattered  broadcast,  but  that  it  be  distributed 
privately  to  members  of  The  Institute  who  are  interested 
in  furthering  the  matter  of  legislation,  by  them  to  be  used 
as  a  fund  of  information  in  gaining  converts  and  combat- 
ting the  arguments  of  their  opponents.  It  may  be 
objected  to  this  proposal,  that  such  work  can  better  be 
done  by  the  various  branches;  that  is,  no  doubt,  true  in 
the  large  centres  of  population  where  they  exist,  but  a 
great  many  engineers  do  not  live  in  those  centres;  this  is 
especially  so  with  respect  to  the  mining  profession  among 
the  members  of  which,  persuasion  has  to  be  carried  on  by 
isolated  individuals,  many  of  whom,  like  myself,  have  not 
been  long  enough  connected  with  The  Institute  to  be 
thoroughly  conversant  with  its  history,  and  hence  are 
sometimes  at  a  loss  for  facts  to  support  our  arguments. 
I  may  say  that  in  my  opinion  a  large  proportion  of 
mining  engineers  are  thoroughly  disgusted  with  the  con- 
ditions at  present  existing  in  that  branch  of  the  profession, 
and  if  a  vigorous  effort  be  made  by  those  in  favour  of 
legislation  to  show  that  it  would  result  in  an  amelioration 
of  those  evils  it  would  have  the  support  of  the  greater  part 
of  the  younger  generation  at  any  rate.  The  time  is  certainly 
ripe  for  something  to  be  done  along  those  lines.  Regarding 
the  Act  itself,  there  is  one  clause,  which  in  the  interest  of 
the  mining  industry,  could  stand  some  modification,  to 
wit  7  (f)  "Any  person  who  is  not  a  resident  of  Canada,  but 
is  a  member  of  an  engineering  or  technical  organization, 
or  society  of  standing  recognized  by  the  Council,  may 
obtain  a  license  to  act  in  an  advisory  or  consultative 
capacity  to  a  registered  member  of  the  Association." 
Now,  in  the  case  of  foreign  corporations  investing  in 
mining  property  in  Canada,  they  not  unnaturally  have 
more  confidence  in  their  own  advisers  than  in  any  native 
engineer,  and  it  seems  to  me  that  the  above  clause  could 
be  construed  to  prevent  any  foreign  engineer  from  making 
mine  examinations  or  doing  similar  work  in  the  Dominion, 
if  such  is  the  case  it  is  likely  to  prove  a  hindrance  to 
foreign  capital  entering  the  country,  so  I  would  suggest 
that  the  said  clause  be  modified  so  as  to  permit  a  foreign 
(mining)  engineer  of  approved  standing  to  obtain  a  tem- 
porary license  to  practise. 

Yours  truly, 

J.  A.  Reid,  M.E.I.C. 

Re.  Draughtsmen  and  Engineers 

I  wish  to  draw  your  attention  to  a  great  injustice, 
for  which  skill  in  draughting  is  responsible,  in  the  Govern- 
ment service. 

The  majority  of  engineers  are  not  finished  draughts- 
men, and  when  one  of  the  departments  here  gets  hold 
of  a  graduate  engineer  who  shows  skill  in  draughting, 
it  keeps  him  at  it,  to  the  neglect  of  his  proper  work,  and 
to  serious  detriment  of  his  career  and  remuneration. 

We  have  had  ample  opportunity  to  observe  cases 
amongst  the  permanent  men,  and  cases  such  as  the 
following  amongst  the  temporaries. 

The  Civil  Service  Commission  sends  a  couple  of 
temporary  men  out  who  say  they  are  draughtsmen,  the 
department  finds  them  useless  for  draughting  and  promotes 


them  to  higher  duties,  if  they  are  graduates  sending  them 
in  the  field  etc.,  but  leaving  the  original  engineers  on 
draughting  all  the  time  drawing  a  draughtsman's  pay, 
without  even  a  chance  of  being  classified  as  an  engineer, 
instead  of  an  engineer  who  is  a  good  draughtsman  doing 
better  in  his  profession.  This  is  a  great  drawback  in  the 
civil  service.  In  many  cases  in  these  branches  the 
chief  engineer  is  a  member  of  The  Engineering  Institute 
of  Canada.  Can  The  Institute  do  nothing  in  such  cases 
to  better  the  situation  ? 

Two  Engineers  of  Dept.  of  Interior. 


Class  and  Clash  Legislation 

The    Editor,    Journal, 

Dear  Sir: 

The  subject  of  legislation  has  been  a  live  one  in 
Ontario  during  the  past  year  and  few  remarks  on  the 
subject  may  not  be  out  of  place  at  the  present  time. 

The  proposals  of  the  Special  Committee  on  Legislation 
of  The  Engineering  Institute  of  Canada  contemplate  legis- 
lative action  that  will  be  all-embracing,  and  which  will 
not  give  The  Engineering  Institute  control  of  the  operation 
of  the  Act.  In  general,  the  Bill  advanced  by  this  Special 
Committee  of  The  Institute  contemplates  conjoint  and 
consolidated  registration  for  all  practicing  professional 
engineers,  which  will  place  them  in  a  position  comparable 
to  the  position  now  enjoyed  by  lawyers  and  doctors. 
Neither  the  lawyers  nor  the  doctors  have  found  it  advisable 
or  necessary  to  secure  separate  registration  for  each  branch 
of  their  profession.  There  may  be  many  specialists  in 
each  profession,  but  in  all  cases  they  are  either  lawyers  or 
doctors.  If  a  Bill  substantially  similar  to  The  Engineering 
Institute  Committee  Bill  is  obtained  for  the  Province  of 
Ontario,  all  engineers,  mining,  civil,  electrical,  chemical, 
etc.,  will  become  registered  under  its  provisions.  The 
engineering  profession  will  be  one  consolidated  entity. 

On  the  other  hand,  the  proposals  of  the  Sub-Com- 
mittee of  the  Joint  Committee  of  Technical  Organizations 
contemplate  a  general  Bill,  which  by  expressed  intent  and 
by  means  of  ancillary  Bills  may  be  made  all-embracing, 
including  even  lawyers,  doctors,  dentists,  veterinary 
surgeons,  etc.,  and  if  their  recommendations  and  conclu- 
sions are  carried  out  consistently,  and  a  Bill  similar  to  the 
Illinois  Act  (upon  which  they  state  their  proposals  are 
modelled),  is  passed,  the  registration  may  include  nurses, 
movie  operators  and  practically  every  special  endeavour 
which  may  be  considered  to  be  technical.  The  Joint 
Committee  proposals,  therefore,  involve,  directly  or 
indirectly,  either  now  or  sometime  in  the  future,  the  pos- 
sibility of  the  inclusion  of  other  established  professions 
and  sundry  technologists.  Surely  it  is  axiomatic  that  it 
would  be  impossible  for  purely  professional  engineers  to 
made  any  headway  to  secure  registration  for  themselves 
if  their  proposals  contemplate  affecting  the  status  quo  of 
such  firmly  established  and  powerfully  entrenched  profes- 
sional organizations  like  those  controlling  the  professions 
of  law,  medicine  and  dentistry.  We  would  only  invite 
their  concentrated  opposition  and  even  the  U.F.C.  could 
not  save  us. 
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It  is,  therefore,  submitted  that  whatever  is  advisable 
for  the  engineering  profession  must  stand  on  its  own  merits 
and  not,  directly  or  indirectly,  involve,  now  or  in  the 
future,  the  established  rights  and  privileges  of  the  other 
professions  mentioned .  Further,  it  is  surely  quite  unneces- 
sary for  the  engineering  profession  deliberately  and  serious- 
ly to  propose  a  scheme  of  legislative  effort  which  can 
be  made  to  include  technical  or  semi-technical  organiza- 
tions which  are  not,  in  their  essence,  engineering.  By  so 
doing,  engineers  will  simply  carry  an  unnecessary  burden, 
and  the  more  comprehensive  the  inclusion  of  the  semi- 
technical  bodies,  the  more  complex  and  the  less  powerful 
will  our  position  as  a  profession  become. 

The  Ontario  Bar  Association  does  not  include  the 
technically  trained  assistants  employed  regularly  by 
its  members.  The  Ontario  Medical  Council  does  not 
include  in  its  purview  the  nurses  and  hospital  assistants 
which  are  integral  parts  of  its  professional  activities. 
The  Dental  Association  does  not  affect  the  mechanical  and 
other  technical  assistants  used  by  the  dentists. 

Even  if  the  Bill  proposed  by  the  J.C.T.O.  is  main- 
tained as  a  purely  engineering  registration  scheme,  and  is 
confined  to  purely  engineering  branches,  it  portends  an 
ultimate  result  which  is  fundamentally  antagonistic  to 
the  aims  and  objects  of  The  Engineering  Institute  of 
Canada,  which  are  to,  by  every  manner  and  means,  co- 
ordinate and  consolidate  all  professional  engineering 
endeavour. 

The  aims  and  objects  of  The  Engineering  Institute  of 
Canada  do  not  involve,  as  a  few  engineers  wrongly  claim, 
the  co-ordination  and  consolidation  of  the  engineering 
profession  in  Canada  under  its  aegis  in  a  manner  which 
may  result  in  The  Engineering  Institute  of  Canada  con- 
trolling matters.  The  Engineering  Institute  of  Canada 
is  quite  prepared  to  efface  itself  wherever  necessary  for  the 
general  advantage  of  the  profession.  No  better  examples 
of  this  can  be  cited  than  the  work  of  the  Special  Committee 
of  The  Engineering  Institute  of  Canada  on  Legislation,  the 
activities  of  The  Engineering  Institute  of  Canada  in  British 
Columbia  in  connection  with  the  efforts  there  to  obtain 
legislation,  or  than  the  support  of  The  Engineering 
Institute  of  Canada  to  the  Town-Planning  Institute,  a 
co-operative  organization  involving  conjoint  action  in  the 
interests  of  the  engineer,  the  architect,  and  the  town- 
planner,  for  a  specific  purpose. 

The  J.C.T.O.  legislative  proposals  provide  for 
ancillary  Acts,  one  for  each  branch  of  the  engineering 
profession, — structural,  chemical,  electrical,  mining,  archi- 
tectural, etc.,  and  must  inevitably  produce  an  ultimate 
grouping  of  the  engineers  into  many  distinct  registration 
organizations.  This  simply  spells  devolution  and  disin- 
tegration. It  is  clash  legislation  in  effect,  and  class 
legislation  carried  to  its  absolute  limit. 

Most  engineers  in  private  practice  can  only  carry  on 
successfully  if  they  act  from  time  to  time  as  civil,  electrical, 
mining,  mechanical  and  even  chemical  engineers.  Surely 
it  is  a  fallacious  and  ridiculous  proposition  to  put  forth 
that  such  an  engineer  must  be  registered  under  the  pro- 
visions of  three  or  four  different  ancillary  Acts  and  in  each 
case  satisfy  a  group  of  theoretical  specialists,  jealous  of 


their  prerogatives  and  anxious  to  confine,  by  limited 
registration,  their  numbers  to  the  absolute  minimum. 
Take  for  instance  a  mining  engineer  who  is  in  charge  of  a 
large  mine  in  the  Cobalt  country,  he  is  suddenly  called 
upon  in  the  ordinary  course  of  his  work  to  act  as  a  mechan- 
ical engineer  and  design  some  piece  of  mechanism,  complex 
or  otherwise,  which  must  be  produced  immediately  and 
can  be  worked  out  in  his  own  shops.  Next  he  has  to 
straighten  out  and  probably  even  design  and  superintend 
the  construction  of  a  more  or  less  elaborate  electrical 
equipment.  Again  he  has  to  act  in  a  hydraulic  capacity 
and  possibly  construct  a  dam  across  a  stream  for  control 
purposes,  along  with  the  necessary  pipes,  water  works 
system,  etc.  Over  all,  he  is  the  director  of  the  mining 
operations  of  the  property.  There  are  many  mining 
engineers  of  this  type,  and  such  would  have  to  secure 
registration  under  each  ancillary  Act.  What  chance 
would  such  a  man  have  with  a  group  of  electrical  men 
controlling  the  registration  of  electrical  engineers,  jealous 
of  their  prerogatives  and  keenly  anxious  to  preserve  their 
membership  limited  to  those  who  are  practicing  as  elec- 
trical specialists?  Even  if  all  the  registration  bodies 
provided  by  these  proposed  ancillary  Acts  might  be  willing 
to  strain  a  point  and  admit  prominent  engineers  who  have 
to  carry  on  in  various  phases  of  special  engineering  effort , 
there  will  always  be  circumlocution  and  red  tape  with  the 
accompanying  delay  and  expense  necessary  to  secure 
registration  under  every  ancillary  Act. 

The  engineering  profession  has  no  greater  divisions 
by  way  of  specialties  than  have  the  legal  and  the  medical 
professions,  but  both  of  these  professions  have  but  one 
registration.  Surely  no  better  example  could  be  obtained 
of  the  paramount  practicable  advantages  of  uniform  re- 
gistration than  the  position  now  enjoyed  by  members  of 
the  legal  and  the  medical  professions.  Their  prerogatives, 
prestige  and  powers  are  precisely  what  most  engineers 
desire. 

It  must  further  be  remembered  that  the  age  of  speciali- 
zation in  education  in  the  engineering  profession  is  past, 
the  pendulum  is  undoubtedly  swinging  back  to  general 
courses  so  that  the  engineering  curricula  of  our  colleges 
and  universities  will  correspond  to  the  general  curricula 
of  the  medical  and  the  legal  courses.  The  time  of 
specializing  will  come,  as  in  those  professions,  after  the 
graduate  gets  into  actual  practice,  or  by  means  of  post- 
graduate work.  The  influence  upon  the  profession  gen- 
erally in  the  years  to  come  by  this  tendency  for  generaliza- 
tion in  engineering  courses,  will  make  uniform  registration 
of  the  profession  absolutely  necessary.  Why  not  adopt  the 
principle  now? 

While  detrimental  to  the  consulting  or  general 
practitioner,  it  will  be  a  tremendous  handicap  on  the 
young  engineer  on  the  threshold  of  his  professional  career. 
If  he  must  go  to  the  expense  and  the  trouble  of  registering 
under  three  or  four  different  groups,  he  will  be  up  against  a 
handicap  in  the  most  critical  and  difficult  period  of  his 
professional  lifetime,  which  it  will  be  very  difficult  for 
him  to  overcome.  He  may  be  forced  to  adopt  one 
specialty  and  carry  on  for  some  time  in  it,  whether  he 
desires  to  or  no. 

Briefly  and  in  conclusion,  the  legislative  proposals  of 
The  Engineering  Institute  contemplate  action  which  will 
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consolidate  into  a  constructive,  co-operative  entity,  all 
branches  of  the  engineering  profession.  On  the  other 
hand,  the  proposals  of  the  J.C.T.O.  Sub-Committee  involve 
action  which  means  ultimate  disruption  of  engineering 
organizations,  and  disintegration  of  professional  engin- 
eering activities,  so  far  as  the  Province  of  Ontario  is 
concerned. 

The  Engineering  Institute  of  Canada  legislation 
proposals  follow  several  years'  consistent  continuous  agita- 
tion with  resultant  concentrated  consultations  by  repre- 
sentative committees  in  different  parts  of  the  Dominion, 
all  of  which  culminated  in  a  final  conference  at  Montreal  of 
prominent  engineers  who  have  for  years  given  the  subject 
great  attention,  as  a  result  of  which  they  are  recognized 
as  authorities  on  the  subject,  and  who  after  a  whole 
week's  deliberation,  produced  what  is  herein  referred 
to  as  The  Engineering  Institute  of  Canada's  Bill.  This  Bill 
is,  therefore,  the  culmination  of  years  of  research  and 
pioneering  of  many  groups  of  engineers  from  Halifax  to 
Victoria.  It  has  been  by  no  means  confined  to  one  class  of 
engineers,  every  specialty  has  been  represented,  and  the 
Bill  may,  therefore,  be  safely  stated  to  represent  the 
considered  judgment  of  the  vast  majority  of  the  mining, 
civil,  mechanical,  electrical  and  chemical  engineers 
throughout  the  Dominion.  The  J.C.T.O.  proposal  is 
understood  to  be  the  product  of  a  very  small  group  of 
Toronto  engineers  after  a  few  weeks'  study,  and  the  small 
group  was  not  unanimous  in  its  conclusions. 

The  report  of  the  J.C.T.O.  Sub-Committee  has  been 
given  wide  publicity  by  the  "Canadian  Engineer,"  it 
being  published  in  full  in  the  issue  of  December  4th.  In 
view  of  this  publicity  and  of  the  fact  that  it  really  does 
offer  a  means  to  an  end  with  the  same  objective  sub- 
stantially different  from  the  means  suggested  by  The 
Engineering  Institute  of  Canada,  it  should  be  given 
adequate  and  serious  attention  by  those  members  of 
The  Institute  responsible  for  the  moulding  of  its  policy 
and  for  advising  respecting  appropriate  action  in  the 
premises  by  The  Institute.  The  J.C.T.O.  enthusiasts 
have  produced  proposals  which  must  be  considered  on 
their  merits. 

It  is  hoped  that  the  recently  constituted  Provincial 
Division  is  actively  functioning  in  this  fundamentally 
important  matter. 

Yours  truly, 

An  Ontario  Member. 
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A  special  meeting  of  the  Council  was  held  at  head- 
quarters, on  Monday,  December  29th,  at  5  P.M. 

The  meeting  was  called  for  the  purpose  of  considering 
applications.  Classifications  were  made  for  a  ballot 
returnable  in  January. 

The  adjourned  meeting  of  the  Council  from 
December  16th  was  held  at  headquarters  on  Tuesday, 
December  30th  at  8  P.M. 


Finances  :  Following  the  reading  of  the  brief 
report  of  the  Finance  Committee,  a  longthy  discussion 
took  place  bearing  on  the  finances  of  The  Institute. 
The  Secretary  was  instructed  to  go  into  the  question  of 
lowering  the  cost  of  reproducing  the  Engineering  Index. 
Action  in  this  connection  was  left  in  the  hands  of  the 
Executive  Committee  and  the  Secretary.  It  was  con- 
sidered advisable  that  the  balance  sheet  be  prepared 
at  the  earliest  possible  moment  to  enable  the  Finance 
Committee  to  meet  at  an  early  date  and  present  its 
yearly  report. 

Municipal  Standards:  The  suggestion  of  the  Can- 
adian Engineering  Standards  Association  for  a  Committee 
in  connection  with  engineering  standards  was  referred 
to  R.  A.  Ross  for  a  reply. 

War  Souvenir:  A  letter  from  Dr.  Doughty  to 
President  Leonard  promising  consideration  when  alloca- 
tions were  made,  was  read.  Lt.-Col.  C.  N.  Monsarrat 
was  appointed  a  Committee  to  keep  in  touch  with 
Dr.  Doughty  on  this  question. 

Legislation:  The  request  from  the  British 
Columbia  Technical  Association  and  Vancouver  Branch 
that  their  Bill  be  endorsed  by  the  Council  was  approved 
and  the  Secretary  instructed  to  prepare  a  letter  to  be 
forwarded  after  having  the  endorsation  of  the  Legislation 
Committee.  The  request  for  advice  from  the  Saskat- 
chewan Branch  was  referred  to  the  Legislation  Com- 
mittee with  power  to  act.  The  circular  of  the  Nova 
Scotia  engineers  re  engineering  legislation  was  noted. 

Class'fication  and   Compensation  of  Engmeers  : 

The  resolution  of  the  Winnipeg  Branch  regarding 
classification  and  compensation  of  engineers  in  con- 
nection with  the  Civil  Service  was  referred  to  a  Com- 
mittee for  report  at  next  meeting. 

Registration  of  Engineers:  The  report  of  the 
Committee  of  Engineering  Council  on  Licensing  Engineers 
of  Engineering  Council  was  noted. 

Engineering  Appointments:  A  letter  from  F.  J. 
Niven,  Secretary  to  the  Hon.  Mr.  Bowman,  Minister  of 
Lands  and  Mines,  re  appointing  an  engineer  as  Chairman 
of  the  Toronto  and  Northern  Ontario  Railway  was  noted. 

Editing  Committee,  Journal:  A  letter  from 
H.  H.  Vaughan,  Chairman,  was  received,  giving  the 
names  of  Sir  Alex.  Bertram  and  J.  M.  Robertson  to 
complete  his  committee,  which  was  adopted. 

Reports  of  Committees  and  letters  from  Chair- 
men: The  following  reports  of  Committees  were 
submitted  and  received : 

Electro-Technical,  L.  A.  Herdt,  Chairman;  Steel 
Railway  Bridges,  P.  B.  Motley,  Chairman;  Roads  and 
Pavements,  W.  A.  McLean,  Chairman;  International 
Affiliation,  H.  H.  Vaughan,  Chairman;  Honour  Roll, 
C.  N.  Monsarrat,  Chairman;  Leonard  Medal,  R.  W. 
Leonard,    Chairman;    Plummer    Medal,    A.    Stansfield, 
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Chairman;  Engineering  Standards,  L.  A.  Herdt,  Chair- 
man; Board  of  Examiners  &  Education  H.  M.  MacKay, 
Chairman;  Publications  and  Report  of  Calgary  Branch.. 
E.  Brown,  Chairman. 

The  Secretary  was  instructed  to  have  the  reports 
printed  as  a  section  of  The  Journal  in  time  for  the  Annual 

Meeting. 

Mr.  Vaughan  was  appointed  Chairman  of  the 
Leonard  Medal  Committee  on  nomination  of  President 
Leonard. 

In  connection  with  the  Plummer  Medal  the  Secretary 
was  instructed  to  bring  to  the  attention  of  the  Chairman 
of  this  Committee  suggestions  in  addition  to  his  own  that 
might  be  considered. 

A.  S.  M.  E.  Correspondence:  The  Secretary  was 
instructed  to  forward  this  to  the  Mechanical  Section  of 
the  Montreal  Branch  for  suggestions,  with  the  request 
that  they  deal  with  the  matter. 

Ballot:  A  ballot  was  canvassed  and  the  follow- 
ing admissions  and  transfers  effected: 

Members 

George  Walter  Winckler,  C.  E.  (Calcutta  Univ.), 
of  Toronto,  Ont.,  in  private  practice  as  consult,  engr. 

Associate  Members 

Frederick  Thomas  Ames,  of  Bentley,  Alta.,  supt. 
i/c  of  constrn.  and  operation,  Lacombe  and  N.  W.  Ry.; 
John  Marshall  Anderson,  of  Vancouver,  B.C.,  previous 
to  enlistment  in  1917  with  the  C.  P.  R.  as  transitman, 
since  1917  with  Canadian  Overseas  Ry.  Constrn.  Corps; 
Percy  Halcro  Buchan,  B.A.Sc,  Lieut.  (Univ.  of  Tor.), 
of  Vancouver,  B.C.,  asst.  ch.  engr.,  Way  Dept...  B.  C. 
Electric  Rly.  Co.;  Richard  Drummond,  of  Lindsay,  Ont., 
i/c  of  drafting  dept.,  Boving  Hydraulic  and  Engineering 
Co.,  Ltd.;  Leo  Gleeson,  B.Sc,  (Queen's  Univ.),  of  Ottawa, 
Ont.,  with  Reclamation  Service;  Harold  Chester  James, 
of  Vancouver,  B.C.,  Vice-Pres.  and  Mgr.,  Pacific  Coast 
Pipe  Co.,  Ltd.;  Frederick  Simeon  Jones,  B.Sc.  (C.E.) 
(Univ.  of  N.B.),  Capt.,  M.C.,  of  Cambridge,  N.B., 
asst.  engr.,  River  St.  Lawrence  Ship  Channel,  Sorel, 
P.Q.;  Joseph  Edouard  Lionais,  B.Sc.  (McGill  Univ.),  of 
Montreal,  P.Q.,  Elec.  Distribution  Dept.,  Montreal 
Light,  Heat  &  Power  Co.;  James  Freeman  Lumsden, 
B.Sc.  (E.E.)  (N.  S.  Tech.  Coll.),  of  Halifax,  N.S.,  professor 
of  electrical  engineering,  N.S.  Technical  College;  Marvin 
Wilbur  Maxwell,  B.Sc.  (C.  E.)  (Univ.  of  N.  B.), 
Major,  M.C.,  of  Montreal,  P.Q.,  engr.  i/c  of  timber 
tests,  Forest  Products  Laboratory;  Charles  Herbert 
McDougal,  of  Niagara  Falls,  Ont.,  res.  engr.,  Niagara 
Power  Development,  H.  E.  P.  C;  Rowland  Chapman 
Moore,  B.Sc.  (N.  S.  Tech.  Coll.),  of  Halifax,  N.S.,  asst. 
engr.,  Foley  Bros.,  Welch,  Stewart  &  Fauquier;  Neil 
Lyman  Morgan,  B.Sc,  (McGill  Univ.),  of  Montreal, 
P.Q.,  research  engr.,  i/c  of  research  laboratory,  Northern 
Electric  Co.;  James  Marshall  Morton,  B.Sc.  (Glasgow 
Univ.),  of  Winnipeg,  Man.,  engr.,  J.  &  J.  J.  Allen,  on 
new  theatres  in  western  Canada;  Hugh  Campbell  Boyd 
Nourse,  B.Sc.  (M.E.)  (Queen's  Univ.),  of  Sherbrooke,  P.Q., 


engr.,  Canadian  Ingersoll-Rand  Co.  Ltd.;  Forest  Millen 
Pratt,  B.A.Sc.  (Univ.  of  Tor.),  of  Ottawa,  Ont.,  engr., 
E.  B.  Eddy  Co.;  Alexander  M.  Ross,  of  Winnipeg,  Man., 
instrumentman,  G.  T.  P. ;  Joseph  Ernest  Roy,  of  Quebec, 
P.Q.,  draftsman,  Dept.  of  Colonization,  Mines  and 
Fisheries;  Joseph  Warren  Smith,  of  Toronto,  Ont.,  ch. 
draftsman,  Dominion  Bridge  Co.,  Toronto,  also  manager, 
Robb  Engineering  Works,  Toronto;  Neil  Macmillan 
Waddell,  of  Winnipeg,  Man.,  res.  engr.,  C.  N.  R.,  Brandon, 
Man.;  George  Herbert  Whyte,  Major,  M.C.,  of  Calgary, 
Alta.,  div.  hydrometric  engr.,  Reclamation  Service; 
William  Brand  Young,  of  Vancouver,  B.C.,  ch.  draftsman, 
City  Engineer's  office;  Alexander  Claude  Roy  Yuill, 
of  Vancouver,  B.C.,  conslt.  engr. 

Juniors 

Harold  Montgomery  Campbell,  B.A.Sc,  (M.E.) 
(Univ.  of  Tor.),  Major,  of  St.  Catharines,  Ont.,  mechanical 
draftsman,  Welland  Ship  Canal ;  John  Murray  McCordick 
Lamb,  of  St.  John,  N.B.,  since  1917,  works  officer  for 
N.B.  under  the  Canadian  Engineers;  Henry  Petit  Lan- 
caster, of  St.  Catharines,  Ont.,  draftsman,  Hydro  Electric 
Power  Commn.;  Riginald  James  Maxwell,  Lieut.,  of 
St.  Stephen,  N.B.,  since  1915  on  active  service  as  Lieut., 
104th  Batt.,  at  present  convalescing  from  gas  wounds; 
Frank  Stuart  Merry,  of  Toronto,  Ont.,  previous  to 
enlistment  with  National  Tube  Works,  Pittsburgh, 
4M  yrs.  in  C.E.F.;  John  Brooke  Molesworth,  (Lord 
Congleton),  of  Montreal,  P.Q.,  1909-19  in  Royal  Navy, 
at  present  3rd  yr.  mechanical  engineering,  McGill  Univer- 
sity; Lewis  Alan  Perry,  of  Firdale,  Man.,  instrumentman 
G.  T.  P.,  James  Morrison  Watson,  of  Toronto,  Ont., 
recently  demobilized;  Harold  Oswald  Day  Wilkins,  of 
Norwood,  Ont.,  1914-Oct.  1919,  officer  in  Imperial 
regiment,  at  present,  3rd  year  mechanical  engineering, 
McGill  University,  Montreal;  John  Samuel  Wilson, 
Lieut.  M.  C,  of  Toronto,  Ont.,  4  yrs.  overseas,  at  present 
attending  University  of  Toronto. 

Associate 

Robert  Hunter  Fraser,  of  Ottawa,  Ont.,  right  of 
way  and  lease  agent,  Dept.  of  Railways  and  Canals. 

Transferred  from  the  Class  of  Associate  Member  to  that  of 

Member 

John  Goodall  Dickenson,  B.A.,  B.Sc.  (Mining) 
(McGill  Univ.,)  of  Cobalt,  Ont.,  manager  of  the  O'Brien 
Mine,  The  Cobalt  Foundry,  The  Miller  Lake  O'Brien 
Mine,  Gowganda  Power  Co.,  Ltd.  and  President  of 
The  Northern  Lumber  Mills,  Ltd.;  Halfdan  Fenton 
Harbo  Hertzberg,  (Grad.  S.  P.  S.),  Col.  C.  M.  G.,  D.  S.  O., 
M.  C,  of  Halifax,  N.  S.,  C.  R.  C.  E.,  Military  Dist., 
No.  6;  Edgar  Murray  MacCheyne  Hill,  (Grad.  S.  P.  S.), 
Captain,  of  Winnipeg,  Man.,  exploration  and  recon- 
naisance  engr.,  C.  N.  R.;  George  Reid  Munro,  (Grad. 
S.  P.  S.),  B.A.Sc.  (Univ.  of  Tor.),  of  Peterboro,  Ont.. 
second  vice  pres.  and  ch.  engr.,  Wm.  Hamilton  Co.,  Ltd. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 

Member 

James  Forsyth,  of  Winnipeg,  Man.,  supt.  of  constrn., 
Carter,  Halls,  Aldinger  Co.,  Ltd.;  Oscar  Gesner  Gallaher, 
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B.Sc.  (Queen's  Univ.)  Captain,  of  Kamloops,  B.C., 
asst.  to  div.  engr.,  constrn.  dept,  C.N.R.;  Samuel  Willis 
Shackell,  Lieut.,  of  Lachine,  P.Q.,  at  present,  short 
engagements  on  engineering  work. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 

Member 


Albert  Ernest  Humphrey,  (Grad.  R.M.C.),  of  Chilli- 
wack,  B.C.,  Major,  D.S.O.,  in  private  practice;  Charles 
Beverley  Robinson  Macdonald,  (Grad.  R.M.C.),  Captain, 
of  London,  Eng.,  with  the  Hydro  Electric  Power  Com- 
mission, Niagara  Falls,  Ont. 

Transferred  from  the  Class  of  Student  to  that  of  Junior 

Rowland  Edgar  Weeks,  B.C.E.  (Univ.  of  Man.),  of 
Souris,  Man.,  municipal  engr.,  Municipality  of  Glen- 
wood,  Man. 


r 
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Victoria  Branch 

Horace  M.  Big  wood,  M.E.I.C,  Secretary 

The  annual  meeting  of  the  Branch  was  held  on  Decem- 
ber 17th,  when  23  members  were  present  with  Capt. 
W.  M.  Everall,  M.E.I.C,  in  the  chair.  After  the  names 
of  five  Affiliates  had  been  presented  and  accepted  by  the 
meeting,  the  reports  of  the  Committees  on  Legislation, 
Papers,  and  Entertainment  were  presented  by  Messrs. 
A.  E.  Foreman  and  E.  F.  Cooke,  and  accepted;  that 
of  the  Entertainment  Committee,  verbally. 

The  Secretary,  Horace  M.  Bigwood,  then  read  his 
report.  In  this  he  referred  to  the  membership  of  the 
Branch  and  the  possibilities  of  increased  membership. 
The  formation  of  three  new  committees  was  suggested,  in 
connection  with  Education  and  Publicity,  Branch  By- 
Laws,  and  Finance,  and  it  was  suggested  that  the  Library 
Committee  be  given  power  to  arrange  for  space  for  books 
and  papers. 

The  Balance  Sheet  of  the  Branch  was  then  presented 
by  the  Treasurer  and  accepted,  after  which  the  notice  of 
a  motion  to  be  brought  before  the  next  meeting  of  the 
Branch  was  posted. 

C.  P.  Richards,  M.E.I.C,  Chairman  of  the  legislative 
committee  of  the  Saskatchewan  Branch  then  spoke  for 
a  few  minutes  on  the  question  as  they  had  found  it  in  his 
district,  and  the  steps  being  taken  by  the  government  of 
his  province  who  were  introducing  a  bill  as  a  government 
measure.  A  resolution  was  then  passed  in  connection 
with  legislation  situation. 


The  scrutineers  appointed  by  the  Chairman,  Messrs. 
E.  F.  Cooke  and  J.  B.  Shaw,  announced  the  result  of  the 
ballot  for  the  election  of  officers  to  be  as  follows  :— 

Chairman A.  E.  Foreman. 

Vice  Chairman A.  W.  R.  Wilby 

Treasurer E.  Davis. 

Secretary Horace  M.  Bigwood. 

Executive R.  A.  Bainbridge. 

W.  M.  Stokes. 

After  the  announcement  of  the  new  officers  of  the 
Branch,  the  retiring  Chairman,  Capt.  W.  M.  Everall  spoke 
for  a  few  minutes  on  the  work  of  the  Branch  generally 
during  his  term  as  Chairman,  to  which  position  he  suc- 
ceeded after  the  resignation  of  Mr.  Young,  who  had 
gone  to  live  in  Vancouver.  He  expressed  the  hope  that  the 
work  of  the  Branch  would  proceed  actively  now  that  the 
war  was  over  and  more  normal  conditions  would  prevail, 
and  that  all  the  members  would  help  in  this  work.  He 
thanked  the  officers  and  committee  who  had  so  ably 
assisted  him  and  hoped  that  the  new  Chairman  would  be 
as  well  served. 

A  vote  of  thanks  to  Capt  Everall  was  carried  unani- 
mously. 

Mr.  Foreman  thanked  the  members  of  the  Branch  for 
the  honour  done  him  in  electing  him  Chairman  for  the 
coming  year.  He  hoped  that  something  would  be  accom- 
plished to  help  engineers  generally,  and  appealed  to  every- 
one to  do  everything  in  their  power  to  assist. 

Capt.  Everall  was  called  to  the  chair  while  A.  E. 
Foreman  delivered  his  address  on  "The  Organization  and 
Work  of  the  Provincial  Public  Works  Department," 
which  proved  to  be  most  interesting,  and  at  the  conclusion 
of  which  a  hearty  vote  of  thanks  was  tendered  to  the 
author. 

The  meeting  adjourned  at  11.30  P.M. 

Resolution 

Victoria,  Dec.  17th,  1919. 

Moved  by  R.  A.  Bainbridge,  seconded  by  Col. 
A.  W.  R.  Wilby :  "That  Whereas  the  need  for  some  action 
to  improve  the  status  of  the  Engineer  in  B.C.  is  generally 
recognized, 

"And  Whereas  the  Victoria  Branch  of  The  Engin- 
eering Institute  of  Canada  has  previously  shewn  its 
sympathy  with  the  proposal  to  introduce  a  Bill  into  the 
Legislature,  to,  at  least,  make  registration  necessary. 

'Therefore,  be  it  Resolved,  that  this  meeting  of  the 
Branch  unanimously  endorses  the  action  of  its  Executive, 
and  its  Representatives  on  the  Joint  Legislative  Com- 
mittee, and  recommends  all  members  actively  to  support 
the  movement,  by  donations  and  influence. 

Further,  that  the  Secretary  be  authorized  to  receive 
from  members  and  other  persons  wishing  to  assist,  such 
sums  as  they  wish  to  donate,  and  to  give  receipts  for  same, 
such  sums  to  be  used  for  the  purpose  of  obtaining  such 
legislation." 
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The  Annual  Meeting  of  the  Victoria  Branch  was  held 
in  the  Belmont  Building  on  the  evening  of  December 
17th,  Capt.  Everall,  presiding.  The  following  officers  were 
elected  for  the  rear:— Chairman,  A.  E.  Foreman,  M.E.I.C; 
Vice-Chairman,  Lt.-Col.  A.  W.  R.  Wilby,  A.M.E.I.C.; 
Executive  Committee:— R.  A.  Bainbndge,  M.E.I.C,  and 
W.  M.  Stokes,  A.M.E.I.C. ;  Treasurer;  E.  Davis,  M.E.I.C. ; 
Secretary,  Horace  M.  Bigwood,  A.M.E.I.C. 

A.  E.  Foreman,  M.E.I.C,  Public  Works  Engineer 
for  the  Provincial  Government  gave  a  short  address  on 
•'Organization  and  Work  of  Public  Works  Department." 
He  referred  to  some  of  the  results  obtained  by  efficient 
organization  of  the  department,  and  stated  that  the 
Province  had  been  divided  into  eight  districts  with  a 
qualified  engineer  in  charge  of  each  district,  and  that  good 
results  were  forthcoming.  It  meant  better  graded  roads 
with  reduced  haulage  for  settlers  in  the  districts  concerned. 

The  following  resolution  was  adopted  by  the  meeting: 

"That  whereas  the  need  for  some  action  to  improve 
the  status  of  the  engineer  in  British  Columbia  is  generally 
recognized,    and, 

"Whereas  the  Victoria  Branch  of  The  Engineering 
Institute  of  Canada  has  previously  shown  its  sympathy 
with  the  proposal  to  introduce  a  bill  into  the  Legislature 
to  at  least  make  registration  necessary; 

"Therefore,  be  it  resolved,  that  this  meeting  of  the 
Branch  unanimously  endorses  the  action  of  its  executive 
and  its  representatives  on  the  joint  legislation  committee, 
and  recommends  all  members  to  actively  support  the 
movement  by  donations  and  influence. 

"Further,  that  the  Secretary  be  authorized  to  receive 
from  members  and  other  persons  wishing  to  assist, 
such  sums  as  they  wish  to  donate,  and  to  give  receipts  for 
same,  such  moneys  to  be  used  for  the  purpose  of  obtaining 
such  legislation." 

The  following  programme  of  lectures  has  been 
arranged  for  the  winter  season: — 

January  21st — D.  O.  Lewis,  "Development  of 
Railways"  (second  edition  of  paper). 

February    18th— W.    F.    Best,    "Geology    of   Coal 

Mines." 

March  18th.  Prof.  R.  G.  Matheson,  "Sub-aqueous 
Foundations"    (illustrated.) 


April    15th -E.    P.    Girdwood, 
Roads  and  Bridges"  (illustrated). 


'River   Protection; 


The  second  dance  of  the  season  under  the  auspices 
of  The  Engineering  Institute  of  Canada,  Victoria  Branch, 
was  held  in  the  Knights  of  Columbus  Hall,  Fort  Street, 
last  evening.  About  seventy  members  and  friends  were 
present.  Pianoforte  music  for  the  dance  was  provided 
by  Miss  Thain  and  vocal  items  were  rendered  by  Mrs. 
J.  B.  Shaw  and  Mr.  A.  E.  Foreman.  The  Committee 
responsib'e  for  the  arrargements  were  Messrs  E.  F. 
Cooke,  Chairman,  J.  B.  Shaw,  E.  N.  Horsey  and  H.  M. 

BigWOOd,   S'cn  In r I/. 


Saskatchewan  Branch 


J.  N.  deStein,  M.E.I.C,  Sec'y.-Treas. 


The  Third  Annual  Meeting  of  the  Saskatchewan 
Branch  was  held  on  January  8th  at  the  Kitchener  Hotel, 
Regina,  with  the  splendid  attendance  of  over  forty  mem- 
bers. Amongst  the  outside  members  of  the  Branch  were 
noticed:  G.  D.  Mackie,  A.M.E.I.C,  from  Moose  Jaw,  also 
J.  B.  C  Keith,  A.M.E.I.C,  and  Malcolm  Sinclair, 
A.M.E.I.C,  from  the  same  city.  Professor  A.  R.  Greig, 
M.E.I.C,  and  Professor  C  J.  Mackenzie,  A.M.E.I.C, 
of  the  University  of  Saskatchewan,  as  well  as  C.  H.  Fox, 
A.M.E.I.C,  represented  Saskatoon,  while  Swift  Current 
has  sent  two  members,  namely  P.  J.  Macdonal, 
A.M.E.I.C,  and  J.  R.  Reid,  A.M.E.I.C.  Members  from 
other  Branches  were  W.  W.  B.  Swabey,  A.M.E.I.C 
(Ottawa)  and  P.  M.  Sander,  M.E.I.C.  (Calgary). 

The  first  function  of  the  day  was  a  luncheon  tendered 
by  the  local  members  to  the  outside  members  of  the 
Branch,  at  the  conclusion  of  which,  the  retiring  Chairman. 
H.  S.  Carpenter  gave  an  address  dwelling  on  the  functions 
of  the  Branch  and  its  achievements  during  the  past  year. 

The  luncheon  was  followed  by  the  business  session, 
the  greatest  part  of  which  was  devoted  to  the  subject  of 
Legislation.  The  Government  of  the  Province  had  sug- 
gested several  changes  of  the  proposed  Act,  such  as  giving 
the  University  exclusive  control  of  the  examinations, 
waiving  the  right  to  hold  court  and  collect  fees,  etc.,  all 
of  which  changes  the  members  present  were  willing  to 
cede,  provided  however,  that  no  further  concessions 
would  be  made,  which  would  eliminate  entirely  the 
purpose  of  the  Act.  It  was,  therefore,  resolved,  following 
the  suggestions  communicated  to  the  Branch  by  Arthur 
Surveyer,  Chairman  of  the  Legislation  Committee  of 
The  Institute,  to  withdraw  the  Act  for  the  present,  in  case 
the  opposition  of  the  Government  to  the  most  important 
clauses  could  not  be  overcome. 

After  reading  the  report  of  the  Auditors  and  Standing 
Committees,  the  scrutineers  announced  theN  result  of  the 
ballot  for  the  election  of  Branch  officer's  for  1920: — 
Chairman:  Professor  A.  R.  Greig,  M.E.I.C.  (Saskatoon); 
Vice-Chairman:  W.  R.  Warren,  A.M.E.I.C.  (Regina); 
Sec'y.-Treasurer  :  J.  N.  de  Stein,  M.E.I.C  (Regina);  and 
an  Executive  Committee  of  five,  composed  of  A.  J. 
MacPherson,  A.M.E.I.C.  (Regina),  D.  A.  R.  McCannell, 
A.M.E.I.C  (Regina);  J.  R.  C  Macredie,  M.E.I.C 
(Moose  Jaw),  W.  M.  Stewart,  A.M.E.I.C  (Saskatoon) 
and  H.  Mclvor  Weir,  M.E.I.C  (Saskatoon). 

Following  the  business  session  a  paper  was  read  by 
Professor,  C  J.  Mackenzie,  A.M.E.I.C,  on  "Concrete 
Mixtures  in  Alkali  Soils,"  being  the  result  of  one  year's 
investigations  carried  on  by  the  University  of  Saskat- 
chewan in  conjunction  with  the  Concrete  Committee  of 
the  Branch.  The  discussion  of  the  paper  was  postponed 
until  it  had  appeared  in  print.  As  there  is  considerable 
further  research  work  necessary  in  this  connection,  it  was 
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decided  that  the  Branch  should  memorialize  the  Pro- 
vincial, Dominion  Government  and  the  various  cities 
in  the  Province  with  a  view  of  securing  contributions 
and  grants  for  this  work. 

In  the  meantime  the  hour  set  for  the  Annual  Banquet 
had  arrived.  Nearly  sixty  members  and  guests  of  the 
Branch  had  gathered  for  this  function  and  every  one 
present  admitted,  that  it  was  one  of  the  best  everattended. 
During  the  dinner  and  in  the  intervals  between  the 
speeches,  following  the  dinner,  an  orchestra  rendered  an 
excellent  program.  After  the  toast  to  the  King,  Professor 
A.  R.  Greig,  the  new  Chairman,  gave  his  Inaugural 
address,  followed  by  a  splendid  toast  to  "Our  Province," 
proposed  by  H.  R.  Mackenzie,  A.M.E.I.C.,  and  responded 
to  by  Dr.  W.  D.  Cowan,  M.P.  (an  affiliate  of  our  Branch) 
and  George  Spence,  M.L.A.  Mr.  Mackenzie  gave  a 
brief  historical  sketch  on  the  Province,  enlarging  on  the 
important  role  played  by  the  engineers  in  its  development. 
Dr.  Cowan,  in  his  eloquent  way,  urged  our  profession  to 
take  the  lead  in  the  industrial  development  of  our  Pro- 
vince. Numerous  questions  were  only  awaiting  their 
solution  by  the  trained  brains  of  the  engineer,  such  as  the 
development  of  the  natural  resources,  study  of  power- 
schemes,  irrigation  of  the  Southwest  parts  of  the  Province, 
establishment  of  technical  schools,  water  supply  for  our 
Cities,  etc.  Those  questions  should  all  be  solved  and  the 
necessary  plans,  etc.,  be  made  before  the  coming  influx 
of  new  settlers  would  render  the  immediate  attention  to 
those  questions  imperative. 

Mr.  Spence  reminded  the  assembled  Engineers,  that 
he  somewhat  belonged  to  our  profession.  He  enumerated 
the  natural  resources  of  the  Province,  especially  its 
mineral  wealth.  A  splendid  dramatic  recitation,  ren- 
dered by  R.  S.  Salmond.  followed  the  speech,  after  which 
P.  J.  Macdonal,  A.M.E.I.C,  toasted  the  City  of  Regina, 
to  which  Mayor  Grassick  responded.  M..  L.  Wade, 
A.M.E.I.C,  proposed  the  toast  on  the  "Sister  Professions," 
to  which  Lt. -Colonel  A.  C.  Garner  responded  on  behalf 
of  the  Saskatchewan  Land  Surveyors. 

A  short,  but  very  interesting  address  on  "Sanitation 
during  the  War"  was  given  by  Capt.  R.  H.  Murray, 
A.M.E.I.C.  The  improvement  in  the  sanitary  conditions 
could  best  be  judged  by  the  fact,  that  in  former  wars  as 
many  as  83%  of  the  total  men  lost  had  died  of  disease, 
while  in  this  war  that  number  amounted  only  to  5.14%. 

The  speeches  were  then  interrupted  by  a  "Muscial 
Recitation,"  rendered  by  The  Engineering  Institute  of 
Canada  Minstrels  (Conductor:  R.  W.  E.  Loucks, 
A.M.E.I.C),  followed  by  a  toast  on  "The  Engineering 
Profession— Ourselves,"  by  G.  D.  Mackie,  M.E.I.C. 
Going  from  east  to  west  four  of  the  greatest  engineering 
which  place  the  Canadian  engineer  amongst  the  foremost 
Engineers  in  the  world:  The  Quebec  Bridge,  Winnipeg 
Water  supply,  C.P.Ry.  Irrigation  and  the  Connaught 
Tunnel.  Mr.  Mackie  dwelt  at  length  upon  the  objec- 
tions of  the  Saskatchewan  Government  to  our  proposed 
Act,  which  was  hard  to  understand  as  we  were  trying  to 
save  the  Province  from  faulty  Engineers.  Any  man 
without  any  qualification  whatever,  could  build  a  bridge, 
water  supply,  etc.,  thereby  endangering  the  lives  of  scores 
■  of  people. 


The  last  one  on  the  list  of  speeches  was  given  by 
Professor  C  J.  Mackenzie,  A.M.E.I.C,  who  very  thor- 
oughly explained  the  proposed  development  of  the 
Engineering  faculty  of  the  Provincial  University. 

"Auld  Land  Syne"  led  by  the  orchestra  and  sung  by 
the  whole  assembly,  concluded  the  day. 


Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary 

The  first  meeting  of  the  Branch  for  1920  was  held  in 
the  Empress  Hotel  parlors,  on  Thursday,  Jan.  8th,  at 
8.00  P.M. 

A  good  attendance  heard  Jas.  Mackintosh, 
A.M.E.I.C,  give  a  digest  of  the  proposed  legislation  for 
engineers  in  Ontario.  He  discussed  the  progress  that  had 
been  made  up  to  date,  and  analyzed  the  various  bills  that 
have  been  brought  forward.  The  members  present  took 
part  in  the  discussion,  and  it  was  finally  decided  to  post- 
pone any  decision  until  the  next  meeting  on  Jan.  22nd, 
when  the  matter  will  be  gone  into  further. 

The  Chairman  was  authorized  to  appoint  a  Legislation 
Committee,  to  prepare  for  this  meeting,  and  it  was  sug- 
gested that  it  take  the  form  of  a  debate,  with  members  of 
the  Committee  on  each  side. 

The  question  of  Branch  By-laws  was  reported  on  by 
the  Chairman,  G.  Reid  Munro,  M.E.I.C,  and  after  dis- 
cussion was  laid  over  until  the  meeting  on  the  22nd. 

A  resolution  along  the  lines  asked  for  by  the  Manitoba 
Branch  was  passed,  calling  upon  Council  to  make  the 
strongest  effort  to  secure  the  representation  of  the  En- 
gineering Profession  on  the  Civil  Service  Commission. 

Congratulations  were  extended  to  C  E.  Sisson, 
M.E.I.C,  one  of  the  Branch  members,  on  his  being  elected 
at  the  recent  municipal  elections,  as  one  of  the  Utilities 
Commission  of  the  City. 


Toronto  Branch 

//.  A.  Goldman,  A.M.E.I.C,  Acting  Secretary 

An  Open  Meeting  of  the  Branch  was  held  at  the 
Engineers'  Club  at  8  p.m.  on  Thursday,  January  8th,  1920. 

The  Chairman,  A.  H.  Harkness,  presided. 

The  minutes  of  the  previous  meeting  were  read  and 
approved. 

A  formal  resignation  was  read  from  W.  S.  Harvey, 
resigning  from  the  office  of  Secret ary-Treasurer  to  which  he 
was  recently  elected. 

The  Secretary  read  a  resolution  which  was  adopted  by 
the  Manitoba  Branch,  whereby  the  Manitoba  Branch 
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requests  the  Council  of  The  Institute  to  make  the  strongest 
effort  possible  to  secure  due  recognition  of  the  Engineering 
profession,  by  either  having  the  engineering  profession 
represented  on  the  Civil  Service  Commission,  or  by  having 
a  special  committee  within  the  Commission  composed  of 
technically  trained  men  and  members  of  the  engineering 
profession  to  pass  upon  classification,  qualification  and 
remuneration  as  now  set  forth  in  the  Classification  of  the 
Civil  Service  Commission,  and  to  pass  upon  applications 
of  candidates  for  positions  in  the  future. 

Moved  by  Mr.  Wynne- Roberts,  seconded  by  Mr. 
Milne:  "that  the  Toronto  Branch  endorse  the  resolution 
adopted  by  the  Manitoba  Branch,  and  that  the  Toronto 
Branch  also  request  the  Council  of  The  Institute  to  make 
the  strongest  effort  possible  to  secure  due  recognition  of 
the  engineering  profession  as  outlined  above."     Carried. 

The  Chairman  then  called  upon  F.  G.  Engholm,  who 
delivered  a  lecture  on  "Reinforced  Concrete  Construction." 
The  lecture  was  illustrated  by  numerous  lantern  slides 
which  made  it  very  interesting.  The  lecturer  dwelt 
considerably  on  tests  made  by  the  Emergency  Fleet 
Corporation,  which  would  indicate  that  our  unit  stresses 
commonly  employed  in  reinforced  concrete  design  are  very 
low.  This  being  particularly  true  in  the  case  of  shear, 
where  the  lecturer  claimed  that  if  properly  designed  very 
much  higher  stresses  should  be  permitted  than  the  ordinary 
maximum  stresses  allowed  by  our  building  by-laws.  The 
lecturer  maintained  that  the  tying  down  of  the  engineer  to 
the  given  unit  stresses  is  a  hindrance  to  the  development 
of  reinforced  concrete  construction  in  this  country. 

Mr.  Mylrea,  who  opened  the  discussion,  agreed  fully 
with  the  lecturer  that  the  unit  stresses  commonly  em- 
ployed particularly  in  the  case  of  shear  were  too  low.  He 
suggested  that  The  Institute  appoint  a  committee  to  study 
the  data  supplied  by  the  tests  of  the  Emergency  Fleet 
Corporation.  He  further  suggested  that  as  the  stresses 
must  be  left  to  the  judgment  of  the  designer,  the  profes- 
sion should  become  a  closed  profession  to  protect  the  public 
from  incompetent  designers. 

Mr.  Oxley  believed  that  the  real  uncertainty  about 
concrete  is  in  the  construction,  since  a  good  deal  depends  on 
how  the  concrete  is  made,  and,  therefore,  proper  inspection 
must  be  made  to  insure  the  safety  of  the  structure.  He 
was  afraid  that  if  the  unit  stresses  are  raised  to  conform 
with  the  results  of  the  tests,  there  is  the  danger  that  large 
factories  built  in  small  towns,  where  there  are  no  by-laws 
and  no  proper  supervision,  the  structure  may  be  unsafe 
since  we  cannot  be  sure  of  the  material. 

Mr.  Harkness  emphasised  the  fact  that  while  it  may 
be  good  economy  to  get  a  first  class  concrete  for  the  building 
of  ships,  it  may  not  be  quite  as  economical  in  the  case  of 
an  ordinary  building,  and  this  point  should  be  considered. 

Others  who  took  part  in  the  discussion  were  Messrs. 
Scott,  Crossley,  McLeod  and  Krumm. 

Suggested  by  Mr.  Oxley  that  Mr.  Engholm  be  added 
to  the  Committee  on  the  Building  By-laws. 

Meeting  adjourned  at  11.15  p.m. 


Ottawa  Branch 

M.  E.  Cochrane,  A.M.E.I.C.,  Secretary 

The  address  by  His  Excellency,  the  Duke  of  Devon- 
shire, at  the  luncheon,  Dec.  18th,  of  the  Ottawa  branch  of 
The  Engineering  Institute  of  Canada,  and  the  intensely 
interesting  reminiscences  of  Commander  B.  M.  Ramsey, 
M.V.O.,  of  the  Royal  Navy  on  the  work  of  the  Dover 
Patrol  in  the  great  war,  was  an  occasion  that  will  not  soon 
be  forgotten  by  those  fortunate  enough  to  be  present. 

Commander  Ramsay  with  a  modesty  characteristic 
of  the  best  traditions  of  the  navy,  told  in  a  most  delightful 
way  and  with  much  humor  of  the  great  naval  force  that 
worked  from  Dover  keeping  the  enemies'  forces  from  the 
channel,  and  protecting  the  troopships  between  Britain 
and  France. 

Commander  Ramsay  was  flag  commander  to  Admiral 
of  the  Fleet,  Viscount  Jellicoe.  For  three  and  a  half  years 
of  the  war  he  was  attached  to  the  Dover  Patrol,  during 
which  time  he  was  in  command  of  H.M.S.,  M.-25,  engaged 
on  the  Belgian  coast,  and  of  H.M.S.  "Broke,"  flotilla 
leader. 

Over  a  hundred  and  thirty  members  of  The 
Institute  sat  down  to  lunch  in  the  ladies'  room  of  the 
Chateau,  in  addition  to  the  members  of  Viscount  Jellicoe's 
staff  then  in  Ottawa,  and  the  headquarters  staff  of  the 
Naval  Service  Branch  of  Canada. 

The  chairman,  R.  de  B.  Corriveau,  had  with  him 
at  the  head  table  the  following:  At  his  right,  His  Excel- 
lency the  Governor-General,  Col.  Leonard,  G.  J. 
Desbarats,  A.  Sladen,  G.  A.  Mountain,  Commander 
Sawbridge,  R.N.,  Commander  Hemstead,  R.N.,  Gordon  G. 
Gale;  on  his  left,  Commander  Ramsey,  Col.  Anderson, 
Admiral  Kingsmill,  Col.  MacPherson,  Commander 
Stephens,  John  Murphy,  Wing  Commander  Robertson, 
Commander  Edwards,  Lieut.  Morgan,  and  Flag-Lieut. 
Nelles. 

Mr.  Corriveau  stated  The  Institute  was  honored  in 
the  presence  of  His  Excellency.  The  visit  of  Admiral 
Jellicoe  and  his  staff  had  been  a  valuable  thing  for  Canada. 
Moreover,  England  too  was  naturally  interested  in  the 
development  of  Canada's  national  marine  fleet  with  the 
necessary  harbors,  docks  and  dry  docks.  Many  Canadians 
had  taken  part  in  the  work  of  the  British  fleet  during  the 
war  in  the  R.N.A.S.  and  in  the  naval  patrols.  The  Dover 
Patrol  had  shown  a  dash  and  efficiency  that  had  contri- 
buted not  a  little  to  the  safety  of  Canada's  thousands  of 
troops  in  the  passage  between  Britain  and  France. 

Commander  Ramsay,  on  rising,  expressed  the  honor 
done  to  the  navy  and  the  Dover  Patrol,  by  the  presence 
of  His  Excellency.  At  first  he  had  refused  to  speak  and 
only  consented  when  he  was  told  the  occasion  would  be 
informal  and  that  he  could  talk  the  same  as  he  would  in  his 
own  mess. 

He  had  chosen  as  his  theme,  the  subjects  that  so  far 
had  been  least  written  about  and  spoken  of.  The  Dover 
Patrol  extended  from  North  Foreland  to  the  mouth  of  the 
Scheldt  river  and  from  Brighton  to  the  French  coast.  Its 
functions  were  fourfold : — 
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1.  To  deny  the  passing  of  the  straits  to  the  enemy. 

2.  To  protect  troops  and  supplies  enroute  between 
Britain  and  France. 

3.  To  protect  the  shipping  entering  and  leaving  the 
Thames. 

4.  To  make  offensive  against  German  bases  on  the 
Belgian  coast. 

A  most  illuminating  story  of  the  difficulties  of  equip- 
ment met  with  in  1915  was  told  of.  Old  mines,  the  only 
ones  available  were  furnished  the  patrol. 

"Several  thousand  of  these  were  dropped,"  said 
Commander  Ramsay,  in  his  witty  way,  "and  while  they 
frequently  went  off  as  soon  as  they  were  dropped  over- 
board, or  when  our  ships  approached  near  them,  they 
never  seemed  to  operate  as  long  as  a  German  ship  was 
around.  Nevertheless  they  had,  I  hope,  a  certain  moral 
effect." 

Then  when  the  big  ships  were  found  useless  for  the 
bombardment  of  the  Belgian  coast  the  monitors  started 
to  come  and  these  were  a  big  help. 

There  was  also  a  ship  known  as  the  "bulged  ship" 
which  was  a  great  success.  This  was  built  with  an  outer 
protecting  hull,  then  an  area  of  water  between  this  and  the 
real  hull  of  the  ship.  When  a  torpedo  from  a  submarine 
struck  this  outer  hull  the  water  between  it  and  the  real 
hull  took  up  the  shock.  "Not  one  of  these  ships,  hit  by  a 
torpedo,  was  materially  injured,"  stated  the  speaker  amid 
hearty  cheers. 

Commander  Ramsay  told  how  the  patrol  started  out 
in  a  small  way  but  grew  in  strength  and  importance  as  its 
need  was  realized.  In  1918  it  consisted  of  14  monitors, 
30  destroyers,  12  patrol  boats  with  rams,  20  coastal  patrol 
boats  with  a  speed  of  22  knots,  50  trawlers,  200  drifters, 
40  motor  launches  and  some  other  vessels. 

It  was  important  to  keep  submarines  out .  When  they 
got  through  the  barrage  they  could  operate  for  three  or 
four  days  longer  than  if  they  had  to  go  around  the  other 
way.  At  first  they  used  to  slip  through  the  straits  in  the 
dark  with  the  conning  towers  just  out  of  the  water. 
In  1915  there  was  only  a  timber  barrage — a  sort  of  boom 
across  the  straits,  and  this  was  always  breaking,  owing  to 
its  length  and  to  the  strong  tides  and  currents. 

Next  the  net  barrages  were  invented  and  in  1915  fifty 
miles  of  these  were  laid.  There  was  one  up  and  down  the 
Belgian  coast  and  twelve  miles  from  shore,  another  across 
the  channel.  These  were  large  wire  mest  nets  attached  to 
which  were  contact  mines.  A  submarine  would  go  against 
the  net  and  push  it  ahead  till  the  net  closed  in  and  the  mines 
would  then  hit  against  the  stern  of  the  submarine  and 
explode. 

Each  day  the  drifters  would  go  out  and  repair  the 
damage  done  to  the  nets.  And  the  German  destroyers 
would  come  out  and  try  to  sink  the  drifters  and  there  were 
frequent  fights. 

"The  drifters  didn't  like  this  particularly,"  said  the 
speaker,  "but  we  did." 


Then  came  the  contact  mines.  There  were  twenty 
thousand  miles  of  these  laid  ninety  feet  apart,  and  any 
surface  ship  could  sail  safely  over  them,  but  no  submarines 
could  penetrate  them. 

In  front  of  these  contact  mines  in  the  straits  were  two 
rows  of  lighted  vessels  under  which  the  night  visiting  sub- 
marine had  to  dive.  And  when  it  dived  it  ran  into  the 
mines  and  was  accounted  for.  It  took  the  Germans  a  long 
time  to  realize  the  nature  of  the  trap.  They  kept  sending 
submarines  which  never  returned.  They  they  started 
sending  their  submarines  around  close  to  the  shore  line, 
and  another  device  had  to  be  invented. 

Control  mines  were  put  in  near  the  shore,  and  the 
submarines  were  located  by  detectors  which  possessed  a 
range  of  from  one  to  three  miles.  When  the  sub  got  over 
the  mine  a  button  was  pressed  and  that  was  the  end  of  it. 

And  in  1916  for  a  considerable  time  this  stopped  the 
passage  of  all  submarines  down  the  channel. 

But  again  the  Germans  learned  and  they  made  their 
bearings  noiseless  and  ran  at  their  silent  speed,  and  could 
not  be  detected  by  sound.  But  another  device  was  in- 
vented much  better — a  device  the  speaker  was  not  at 
liberty  to  explain. 

Commander  Ramsay  also  told  of  the  thirteen  great 
concrete  towers  it  was  proposed  to  build  at  a  weight  of 
20,000  tons  and  launch  in  the  channel  and  then  build  up  so 
as  they  would  be  forts  against  which  torpedoes  would 
dash  in  vain.  Two  of  these  only  had  been  built  and 
finished  when  the  armistice  was  signed  and  it  was  the 
speaker's  opinion  that  these  two  would  be  launched  at 
some  suitable  spot  and  the  original  plan  carried  out. 

The  speaker's  description  of  sound  ranging  was  most 
interesting.  On  the  darkest  night  and  behind  a  smoke 
screen  the  British  guns  could  bombard  the  Belgian  coast. 
But  again  the  Germans  soon  discovered  this  method  and 
could  answer  back. 

Why  the  large  naval  guns  did  not  shoot  oftener  was 
explained.  When  a  gun  had  shot  400  rounds  it  had  to  be 
sent  to  be  re-lined  which  took  eight  months.  Each  gun 
had  a  spare  one,  thus  the  actual  number  of  shots  that  could 
be  fired  in  eight  months  was  the  four  hundred.  And  the 
guns  always  had  to  be  kept  in  shape  to  repel  any  big 
German  attach.  Thus  shots  were  not  wasted,  but  "most 
carefully  conserved. 

In  conclusion  Commander  Ramsay  told  of  a  proposed 
landing  on  the  Belgian  coast  by  the  British — a  landing 
that  never  came  off.  The  landing  depended  on  the  British 
land  forces  reaching  Roulers  by  a  certain  time  which  they 
were  unable  to  do. 

However,  the  naval  patrol  had  two  great  monitors 
lashed  together  and  ahead  of  these,  but  shoved  by  them, 
was  a  great  pontoon  six  hundred  feet  long,  thirty  feet  wide, 
with  two  feet  draft  at  the  bow  and  eight  feet  at  the  stern. 
There  were  three  of  these  and  it  was  proposed  to  land 
13,500  men  on  the  Belgian  coast  between  Ostend  and 
Nieuport,  in  three  sections  two  miles  apart. 
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On  the  pontoons  were  first  the  tanks,  which  would  get 
off  first  and  destroy  the  barbed  wire  entanglements,  then 
the  guns,  then  the  other  army  supplies,  and  the  4,500  men 
on  each.  Elaborate  practices  and  tests  were  made  and 
it  was  believed  the  attempted  landing  would  be  successful, 
especially  as  there  was  to  be  a  great  British  attack  on  land 
at  the  same  time.  But  the  British  did  not  make  the  land 
advance  expected  at  this  time  and  the  attempt  was  aban- 
doned. 

Commander  Ramsay  recalled  that  in  the  first  coastal 
motor  patrol  boats  out  from  Dover  was  an  Ottawa  man, 
R.  E.  Sproule,  who  was  present  at  the  luncheon  he  was 
addressing.  Also  the  first  four  men  in  this  service  to  be 
decorated  were  four  Canadians,  two  Ottawa  men,  and  two 
Montreal  men.    This  evoked  hearty  cheers. 

Mr.  Corriveau  then  announced  that  His  Excellency 
the  Duke  of  Devonshire  had  consented  to  say  a  few  words. 

The  Governor-General  spoke  with  great  eloquence 
and  with  evident  sincere  conviction.  He  congratulated 
Commander  Ramsay  on  the  modest  character  of  his  speech 
which  was  in  line  with  the  best  traditions  of  the  navy. 
For  all  time  the  deeds  of  the  Dover  Patrol  would  be  known 
and  they  had  added  another  fine  tradition  to  the  many 
surrounding  the  British  navy. 

The  navy  had  carried  out  the  great  expectations 
Britishers  had  of  it  and  kept  up  the  credit  of  its  great  name. 

After  the  chairman  offered  the  thanks  of  the  Engineers 
to  Commander  Ramsay  the  luncheon  adjourned  with  the 
National  Anthem. 


The  Annual  Meeting  of  the  Branch  was  held  on 
January  8th,  at  the  rooms  of  the  Commission  of  Conser- 
vation, through  the  kindness  of  Mr.  James  White. 

The  attendance  was  larger  than  that  at  any  previous 
annual  meeting. 

Besides  the  formal  reading  of  the  reports  of  the 
Secretary-Treasurer  and  the  Chairmen  of  the  various 
sub-committees,  a  summary  of  which  will  be  found-  on 
another  page,  in  the  annual  report  of  the  Ottawa  Branch, 
there  was  an  interesting  discussion  on  the  future  activities 
of  the  branch. 

After  the  meeting  refreshments  were  served,  and  the 
members  were  glad  to  have  this  opportunity  for  informal 
discussions  and  the  formation  of  plans  for  the  future. 


On  January 
with  the  Ottawa 
and  the  Ottawa 
Architects.  The 
Library,  and  Mr. 
give  an  interestin 


15,  the  branch  held  a  meeting  jointly 
branch  of  the  Town-Planning  Institute 
chapter  of  the  Ontario  Association  of 
meeting  was  held  in  the  Carnegie 
Frank  Barber,  of  Toronto,  A.M.E.I.C., 
g  address  on  "Bridges." 


The  Speaker  gave  a  summary  of  the  historic  develop- 
ment of  bridges  up  to  the  present  time,  and,  as  is  natural, 
dwelt  strongly  on  the  aesthetic  features  of  bridge  design 
and  their  relation  to  architecture  and  town  planning. 

There  was  a  large  attendance,  and  it  was  felt  that  the 
policy  of  holding  joint  meetings,  so  as  to  establish  closer 
union  between  engineers  and  the  professions  most  closely 
allied  to  them,  should  be  encouraged  as  much  as  possible. 


Quebec  Branch 

,/.  A.  Bateau,  A.M.E.I.C.,  Secretarij. 


At  a  general  meeting  held  on  December  15th,  the 
following  committees  were  appointed  to  investigate  the 
salaries  paid  to  engineers  employed  in  different  fields  of 
activity,  to  make  suggestions  as  to  equitable  salaries 
which  should  be  given  to  such  professional  engineers: — 

Messrs. 


Government    Public    Service    Committee: 
B.  Normandin,  A.  Amos,  A.  Fraser. 

Industrial    Companies    Committee:  Messrs.    F. 
Cole,  H.  J.  Simon,  L.  S.  de  Carteret,  L.  Lariviere. 


T. 


Railway  Committee:  Messrs.  J 
Connell,  L.  C.  Dupuis. 


E.  Gibault,  C.  H. 

City  Committee:  Messrs.  E.  A.  Hamel,  A.  Tremblay. 

The  Branch  also  expressed  its  views  as  to  the  impor- 
tance of  continued  efforts  towards  obtaining  from  the 
Federal  Government  equitable  salaries  for  engineers  in  the 
Government  service.  It  was  resolved  that  the  committee 
formed  to  urge  such  interests  at  Ottawa  should  be  urged 
to  continue  the  efficient  work  done  to  the  fullest  extent 
authorized,  by  the  putting  into  force  of  the  proposed 
classification. 

Quebec,  Que.,  Jany.  7th,  1920. 

J.  A.  Buteau,  Esq., 

Sec.-Treas.,  Eng.  Inst,  of  Canada, 

Quebec  Branch, 
Que. 

Dear  Sir: — 

Referring  to  your  letter  addressed  to  the  undersigned, 
of  Dec.  the  17th,  advising  that  we  have  been  solicited 
as  a  committee  to  prepare  and  submit  to  you  a  schedule  of 
salaries  actually  paid  to  the  engineers  employed  by  the 
Canadian  National  Railways.  I  herewith  attach  your 
statement  showing  actual  salaries  and  proposed  salaries; 
also  another  statement  showing  the  salaries  received  by 
employees  of  other  Railway  departments. 

From  the  above  you  will  be  able  to  judge  that  the 
engineers  are  very  much  underpaid,  considering  the  respon- 
sibility and  technical  requirements  required  to  fill  the 
positions.  If  you  figure  capital  invested  for  technical 
education  you  will  at  first  sight  see  that  the  situation  needs 
immediate  attention. 

Employees  of  other  departments  have  received  salaries 
during  thier  education. 

Yours  very  truly, 

C.  H.  N.  Connell, 
L.  G.  Dupuis, 
J.  E.  Gibault. 
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STATEMENT  OF  SALARIES 


Chief  Engineer 

Asst.  Chief  Engineer 

Engineer  of  Construction 

Bridge  Engineer 

Engineer  of  Maintenance 
Principal  Asst.  Engineer. 

District  Engineer 3,600.00 

Signal  Engineer 

Architect    or    Engr.    of 

Building 

First  Asst.  Engineer .... 
Asst.  Bridge  Engineer. . . 
Division 

Engineer.. $2,400  to  2,700.00 
Chief    Draughtsman   or 

Off.  Engr 2,880.00 

Senior  Transitman 1,800.00 

Instrumentman 1,620.00 

Draughtsman 1,500.00 

Rodman 1,050.00 

Chainman 900.00 


Actual  Proposed 
$10,000.00 
7,200.00 
6,600.00 
6,600.00 
6,600.00 
6,600.00 
5,400.00  to 
3,900.00  to 


3,900.00  to 
4,200.00  to 
3,900.00  to 


$6,000.00 
5,000.00 

5,000.00 
4,500.00 
5,000.00 


3,900.00  to    5,000.00 


2,700.00  to 
2,400.00  to 
1,800.00  to 
1,800.00  to 


3,000.00 
2,700.00 
2,100.00 
2,100.00 
1,500.00 
1,200.00 


STATEMENT  OF  SALARIES  PAID 
OPERATING  DEPT. 

Engine  Drivers $3,000.00  to  $4,800.00 

Firemen 1,800.00  to    3,600.00 

Conductors 2,100.00  to    3,600.00 

Brakemen 1,500.00  to    2,700.00 

Division  Superintendents 4,500.00 

Assistant  Superintendents 3,300.00 

Master  Mechanic 4,500.00 

Asst.  Master  Mechanic 3,000.00 

Roadmasters 2,472.00 

B.  &  B.  Masters 2,472.00 

Extra  Gang  Foreman 2,280.00 

Section  Foreman 1,404.00 

Brick  Layers 2,496.00 

Station  Agents  (Terminal) 2,100.00  to    3,600.00 

(5,000   with   Commis- 
sion-Terminal) 

Station  Agents  (General) 1,500.00  to    2,400.00 

Operators 1,224.00  to     1,440.00 

General  Supt.'s  Staff: 

Chief  Clerk 2,100.00 

General  Clerk 1,440.00 

File  Clerk 1,260.00 

Secretary 1,050.00 

Other 1,050.00 

Supt.  Division: 

Chief  Clerk 1,800.00 

Staff  Clerk 1,320.00 

Secretary 1,260.00 

File  Clerk 1,080.00 

Stenographers 1,050.00 


Accountant 1,740.00 

Timekeeper 1,500.00 

Mtce.  of  W.  Clerk 1,440.00 

Sten.  &  Clerk 1,080.00 

Despatchers: 

Chief 3,240.00 

Despatchers 2,640.00 


St.  John  Branch 

A.  R.  Crookshank,  M.E.I.C.,  Secretary 

At  an  adjourned  meeting  of  the  St.  John  Branch  held 
on  December  18th,  a  resolution  was  unanimously  adopted 
favoring  the  tearing  down  of  the  old  Court  House,  and 
the  erection  of  a  modern  civic  and  community  centre  in 
the  block  bounded  by  King  Street,  East,  Sydney,  Car- 
marthen and  Leinster  Streets.  A  most  interesting  paper 
on  the  federal  Housing  Act  and  the  houses  being  built  by 
the  St.  John  Housing  Commission  was  read  by  Charles 
Archibald,  A.M.E.I.C. 

In  the  absence  of  R.  H.  Emerson,  A.M.E.I.C,  the 
chair  was  taken  by-C.  C.  Kirby,  A.M.E.I.C,  who  read 
the  report  of  Messrs  Ross  &  McDonald  the  architects 
who  made  a  survey  of  the  site.  The  report  pointed  out 
the  possibilities  for  the  erection  of  a  community  centre 
and  suitable  municipal  building.  Two  schemes  were 
submitted,  one  taking  in  the  entire  block  from  Sydney 
to  Carmarthen  between  Leinster  and  King  Street  East, 
and  the  other  the  erection  of  a  building  with  large  tower 
in  the  centre  on  the  present  Court  House  site. 

F.  A.  Dykeman,  moved  and  M.  E.  Agar  seconded 
the  following  resolution: — 

"That  whereas  the  immediate  construction  or  recon- 
struction of  the  St.  John  County  Court  House  is  necessary: 

That  this  meeting  declares  itself  in  favour  of  a  scheme 
of  building  which  shall  eventually  include  the  Court 
House,  Registry  Office,  City  Hall  and  a  Community  Hall 
within  the  same  block,  and  that  such  buildings  be  in 
architectural  symmetry  with  each  other;  hence  it  is 
deemed  advisable  to  have  the  city  acquire  all  property 
in  the  block  bounded  by  Sydney,  Leinster  and  Carmar- 
then; 

That  the  buildings  be  located  on  Sydney  Street, 
occupying  the  whole  frontage  between  King  and  Leinster 
Streets; 

That  copies  of  this  resolution  be  forwarded  to  the 
Council  of  the  Municipality  of  the  City  and  County  of 
St.  John  and  to  the  Board  of  Commissioners  of  the  City 
of  St.  John.    This  passed  unanimously. 

A  plan  prepared  by  Mr.  Kirby,  showing  how  the  work 
might  be  proceeded  with  a  portion  at  a  time  was  exhibited. 
This  provided  for  the  building  of  the  Court  House  on  the 
site  of  the  present  building,  the  City  Hall  on  the  corner 
of  Leinster  Street,  and  a  community  hall  in  the  centre. 
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It  was  suggested  that  the  St.  John  Branch  of  The 
Engineering  Institute  appoint  a  committee  of  five  to 
co-operate  with  other  committees  in  preparing  plans 
for  the  proposed  buildings. 

Mr.  Kirby  then  called  on  Charles  Archibald; 
A.M.E.I.C,  to'  read  his  paper  on  the  "Housing  Act'' 
and  the  work  of  the  St.  John  Housing  Commission. 
After  pointing  out  the  limitations  of  the  Act  he  drew 
attention  to  some  of  the  requirements.  It  called  for  a 
lot  with  1800  square  feet  for  each  house  in  cities,  and  4500 
square  feet  in  villages  and  rural  communities.  The 
Buildings  were  not  to  occupy  more  than  fifty  percent  of 
the  space.  Where  buildings  were  built  in  groups,  if  the 
houses  were  of  frame  there  must  be  sixteen  feet  between 
each  side  wall;  if  built  of  fireproof  material,  nine  feet. 

Dealing  with  the  operations  of  the  St.  John  Housing 
Commission  Mr.  Archibald  showed  a  number  of  slides 
of  the  houses  being  built  on  the  west  side.  The  type  A 
were  costing  $4,400,  including  the  land  and  required 
between  $25.  and  $30.  per  month  to  meet  the  fixed 
charges.  The  double  houses  would  cost  the  purchaser 
about  $8,000.  or  $8,500. 


Halifax  Branch 

/•'.  R.  Faulkner,  M.E.I.C.,  Secretary 

A  meeting  was  held  on  January  8th  in  Halifax  in 
connection  with  Legislation,  at  which  nearly  fifty  en- 
gineers were  present,  chiefly  from  Halifax,  but  a  few  from 
outside.  Favorable  letters  were  also  received  from  about 
forty  engineers  from  other  parts  of  the  Province.  The 
Committee  appointed  last  October  was  re-elected  and 
instructed  to  proceed  with  the  campaign  in  regard  to 
Legislation,  and  to  take  steps  to  introduce  the  Bill  which 
had  been  prepared  to  the  Legislature  of  Nova  Scotia. 


PERSONALS 


i 


E.  A.  Carl,  A.M.E.I.C,  has  been  appointed  Assistant 
Engineer,    on    the    construction    of    the   Tafo-Kumasi 

Railway. 

* 

Marcel  Pequegnat,  A.M.E.I.C,  has  been  appointed 
Supt.  of  Water  Commission  to  succeed  Henry  Hymmen, 
who  resigned  recently. 

R.  L.  Nixon,  A.M.E.I.C,  has  accepted  the  Chair  of 
Engineering  at  King's  College,  Windsor,  N.S.,  and  is 
entering  on  his  new  duties  at  once. 

* 

John  H.  Ryckman,  A.M.E.I.C,  has  recently  changed 
his  position  and  is  now  c/o  the  Bureau  of  Engineering, 
Dept.  of  Public  Works,  Chicago,  111. 

George  L.  Stephens,  A.M.E.I.C,  is  at  present 
Engineer  Lieutenant,  R.C.N,  of  H.M.S.  "  Ramillies," 
and  can  be  reached  c/o  G.P.O.  London,  England. 


Adrian  A.  St.  Laurent,  Jr.  E.I.C.,  returned  to 
Canada  on  July  12th,  1919,  and  is  now  employed  in 
the    District    Engineer's    Office,    Public    Works    Dept. 

Ottawa. 

* 

G.  Gordon  Gale,  M.E.I.C,  vice-president  and  general 
manager  of  the  Hull  Electric  Railway  has  been  elected 
vice-president  of  the  Canadian  Electric  Railways  Asso- 
ciation. 

* 

A.  L.  Morgan,  A.M.E.I.C,  Chief  Engineer  of  the 
Mapleleaf  Mfg.  Co.,  Limited,  has  moved  from  Windsor, 
Ont.,  to  Montreal,  as  the  Mapleleaf  Company  has  trans- 
ferred its  headquarters  to  Montreal. 

* 

J.  A.  W.  Brown,  A.M.E.I.C,  has  severed  his  con- 
nection with  the  Trussed  Concrete  Steel  Company  of 
Canada,  Limited,  and  is  now  chief  engineer  of  the  W.  H. 

Yates  Construction  Co.,  Limited,  Hamilton,  Ont. 

* 

H.  A.  Paquette,  A.M.E.I.C,  of  Levis,  P.Q.,  formerly 
general  manager  of  the  Lauzon  Engineering  Works  has 
resigned  his  position  and  has  organized  the  Levis  File 
Company  at  Levis,  P.Q.,  of  which  he  will  be  the  directing 

head. 

* 

E.  L.  Cousins,  A.M.E.I.C,  is  leaving  for  England 

shortly  in  connection  with  the  business  interests  of  the 

Toronto  Harbor  Commissioners  coupled  with  industrial 

matters    relative    to    the    development    of    waterfront 

properties. 

* 

G.  B.  Smith,  now  suprintendent  of  the  Central 
Ontario  Division  of  the  Hydro-Electric  Power  Commission 
of  Ontario  recently  lectured  before  the  Peterborough 
Branch  of  The  Institute  on  the  growth  and  operation  of  the 

system  under  his  direction. 

* 

The  marriage  took  place  in  Stanley  Presbyterian 
Church,  Westmount,  on  December  11th,  1919,  of  Mary 
Beatrice  (Mame),  daughter  of  Mrs.  William  Macdonald  to 
Douglas  Bremner,  A.M.E.I.C,   son  of  Mr.   and  Mrs. 

R.  H.  M.  Bremner. 

* 

Pierre  Charton,  A.M.E.I.C,  has  been  awarded  the 
Croix  de  Guerre,  and  has  been  mentioned  for  his  gallantry 
at  the  front.  Mr.  Charton  was  with  the  French  Army, 
and  distinguished  himself  while  commander  of  the  6th 
Regiment  of  Engineers,  and  as  liaison  officer  between  the 

Railway  Sappers  and  British  Army. 

* 

H.  Victor  Brayley,  A.M.E.I.C,  who  has  been  for 
some  time  in  private  practice  as  Industrial  Counsellor 
and  Engineer  has  formed  an  association  with  Kenneth 
F.  Dewar,  and  Sherwood  W.  Stevenson,  forming  the 
firm  of  Brayley,  Dewar  &  Stevenson,  Industrial  Counsel- 
lors at  99  St.  James  Street,  Montreal. 

* 

William  Young,  M.E.I.C,  for  six  years  controller  of 
Water  Rights  for  the  Province  of  British  Columbia  has 
resigned  and  is  now  practising  as  a  consulting  engineer  in 
Vancouver.  At  the  time  Mr.  Young  resigned  he  was 
Chairman  of  the  Victoria  Branch  of  The  Engineering 
Institute,  in  the  welfare  of  which  he  took  an  active  interest. 
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At  the  Annual  Convention  of  the  Canadian  Electric 
Railways  Association  held  on  December  3rd  and  4th, 
1919,  at  the  Windsor  Hotel,  Montreal,  Acton  Burrows, 
A.E.I.C.,  Managing  Director  of  The  Canadian  Railway 
&  Marine  World,  was  elected  Honorary  Vice-President, 
and  G.  Gordon  Gale,  M.E.I.C.,  was  elected  Vice-President 
and  General  Manager. 

Lieut.  J.  W.  McCammon,  Jr.,  E.I.C.,  has  been 
recently  demobilized  after  service  with  the  artillery 
since  1915.  Leut.  McCammon  enlisted  with  the  6th 
Siege  Battery  in  April  1915  in  Montreal,  was  commis- 
sioned with  the  Royal  Garrison  Artillery  in  June  1917, 
transferred  to  the  Canadian  Garrison  Artillery  with  the 
rank  of  Lieutenant  in  October  1918.  Lieut.  McCammon 
was  demobilized  in  Canada  in  January  1919. 

* 

The  Nova  Scotia  Power  Commission  has  been  author- 
ized to  proceed  with  the  development  of  what  are  known 
locally  as  the  Margarets  Bay  water  powers,  about  20 
miles  from  Halifax.  The  Commission  is  undertaking 
immediately  and  will  carry  forward  as  rapidly  as  possible 
an  intial  development  of  about  8,000  horse-power.  It  is 
probably  that  at  a  comparatively  early  date  work  will  be 
undertaken  at  another  site  in  the  province  with  an  ultimate 
capacity  of  approximately  16,000  horse-power,  K.  H. 
Smith,  A.M.E.I.C.,   Chief  Engineer. 


C.  E.  Sisson,  M.E.I.C.,  Peterborough,  was  elected 
on  January  1st  to  the  one  vacancy  on  the  Peter- 
borough Utilities  Commission  by  a  large  plurality  over 
three  other  candidates,  two  of  whom  were  ex-mayors. 
Mr.  Sisson's  nomination  to  the  office  has  inspired  the 
enthusiastic  gathering  of  engineers  held  in  Peterborough 
on  November  6th,  and  his  election  is  due  to  his  high  quali- 
fications for  the  position.  The  claim  of  his  friends  was 
that  an  engineer  was  the  best  qualified  of  any  class  of 
citizen  for  position  such  as  this  and  the  work  was  done  on 
his  behalf  by  a  relatively  small  number  of  enthusiastic 
fellow  members  of  the  Peterborough  Branch. 


Lieut.  G.  J.  Dodd,  Jr.  E.I.C.,  enlisted  with  the 
Canadian  Engineers  in  November,  1914,  as  a  sapper. 
He  was  transferred  to  Ottawa  in  December,  1914,  and 
promoted  to  Corporal  in  the  2nd  Signal  Co.,  with  which  he 
went  to  England  in  May,  1915.  He  went  to  France  in 
Sept.,  1916,  and  entered  action  as  Brigade  Signal  Officer  to 
the  3rd  Brigade,  New  Zealand  Division.  He  was  on  the 
Signal  Staff  of  the  15th  Corps  Signal  Company,  from 
September  to  November,  1916,  of  which  the  New  Zealand 
Division  formed  a  part.  He  was  sent  to  the  3rd  Heavy 
Artillery  Brigade  in  November,  1916,  and  stayed  with  this 
unit  through  the  remainder  of  the  Somme  battle,  the  battle 
of  Arras  in  April  and  May,  1917,  and  the  battle  of  Ypres, 
starting  in  July  1917.  In  Sept.,  1917,  he  was  invalided  to 
England  with  an  injured  knee  and  was  in  hospital  till 
May,  1918.  In  January,  1919,  he  helped  to  organize  the 
Khaki  University  of  Canada  at  Ryson,  Yorkshire,  where 
he  was  given  charge  of  the  Faculty  of  Applied  Science. 
The  University  was  closed  in  July  1919,  and  he  was  dis- 
charged in  Canada  on  Sept.  17th,  1919. 


Captain  L.  W.  Klinger,  M.C.,  A.M.E.I.C.,  has  re- 
turned from  overseas.  Captain  Klinger  was  commissioned 
as  Lieutenant,  2nd  Field  Company  of  the  Canadian 
Engineers  on  instruction  and  training  of  infantry  in  field 
work  and  military  engineering  at  Toronto,  construction 
work  at  Niagara,  and  was  later  O.C.  to  the  Depot  Com- 
pany, at  the  Engineers  Training  Depot,  Ottawa,  from 
September,  1914,  till  March,  1916.  From  March,  1916,  till 
July,  1916,  he  was  Lieutenant  in  the  8th,  11th  and  10th 
Field  Companies,  Canadian  Engineers  in  England.  He 
went  to  France  in  August,  1916,  and  from  that  date  till  the 
signing  of  the  Armistice,  Captain  Klinger  was  in  the 
following  battles: — Ypres  Salient,  Somme,  Vimy  Ridge, 
Hill  70,  Passchendaele,  Amiens,  Valenciennes.  After 
the  signing  of  the  Armistice  Captain  Klinger  was  in  the 
Canadian  Army  of  Occupation  on  the  Rhine,  and  was 
later  stationed  in  Belgium  until  May  1919.  He  was 
finally  demobilized  in  Canada  on  July  6th,  1919.  Casual- 
ties nil.  Captain  Klinger  was  awarded  the  Military  Cross 
on  November  16th,  1916,  at  the  Somme  Battle. 


Capt.  Yves  Lamontagne  has  returned  to  Canada 
from  India  after  an  absence  from  this  country  of  four  years. 
Captain  Lamontagne  joined  the  C.O.R.C.C.  (Railway 
Corps)  in  April,  1915,  and  with  this  unit  sailed  for  England 
in  June,  1915.  Two  months  later  the  Railway  Corps  was 
transferred  to  France  and  worked  with  the  Belgian  en- 
gineers in  the  trenches  for  some  months.  Later  they  were 
recalled  to  England  and  returned  to  France  a  few  weeks 
after  on  construction  of  standard  gauge  track.  Lieut. 
Lamontagne  was  given  a  commission  in  the  Royal  Engin- 
eers, was  gazetted  2nd  Lieut,  in  Feb.,  1916,  and  was  later 
posted  to  the  91st  Field  Company,  15th  Division,  remain- 
ing with  them  in  the  Somme  until  January,  1917,  when  he 
was  invalided  to  England.  While  in  England  he  super- 
vised the  training  of  sappers  and  was  Adjutant  of  the 
training  company.  In  September,  1918,  he  embarked  for 
India,  and  arrived  at  Bombay  a  few  days  before  the 
Armistice.  Riots  and  the  war  with  Afghanistan  prevented 
his  return  to  England  until  October  1919,  at  which  time 
Capt.  Lamontagne  was  working  on  erection  of  aeroplane 
hangars  at  Ambala. 


Herbert  Graham  Starr,  A.M.E.I.C,  graduated  from 
the  Royal  Military  College,  Kingston,  in  1905.  He  was 
transferred  from  Reserve  of  Officers  to  C.E.F.  in  July, 
1915,  and  posted  to  the  84th  Overseas  Battalion  as 
lieutenant.  He  was  promoted  to  Captain  and  appointed 
Adjutant  in  November,  and  promoted  to  field  rank  and 
third  in  command  in  January,  1916.  The  84th  Bat- 
talion proceeded  overseas  in  June  1916,  and  was  disbanded 
on  arrival  for  reinforcement.  After  two  weeks  in  Eng- 
land Major  Starr  was  ordered  to  France  and  posted  to  the 
29th  Battalion  (Vancouver),  joining  this  unit  in  the 
Ypres  Salient.  This  unit  was  moved  to  Picardy  for  the 
advance  of  September  15th  with  Battalion  Headquarters 
in  Pozieres.  Major  Starr  was  wounded  while  with  a 
working  party  digging  a  jumping  off  trench  on  the  night  of 
September  13th,  and  was  invalided  to  England,  being  in 
hospital  almost  continuously  till  invalided  home  in  March 
1918.  In  August  1918,  he  was  posted  to  Corps  Military 
Police   as   Assistant   Provost   Marshal   while   enforcing 
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Military  Service  Act,  serving  in  St.  John,  Toronto,  and 
Kingston,  in  that  capacity  until  he  was  demobilized  in 
January,  1920. 


Lieut.  T.  E.  A.  Hall,  A.M.E.I.C,  enlisted  with  the 
C.A.S.C.  in  March,  1915,  proceeded  overseas  in  June,  1915, 
was  stationed  at  Shorncliffe,  and  in  July  was  appointed  to 
Staff  of  D.A.A.G.  In  November  he  was  posted  with  the 
Canadian  Cavalry  Brigade  Supply  Column,  and  left  for 
France  in  January,  1916,  where  this  unit  joined  the  Cana- 
dian Cavalry  Brigade  which  had  then  been  mounted  ater 
serving  as  infantry  with  the  1st  Division.  After  serving  at 
the  Spmme  from  July  to  November,  1916,  Lieut.  Hall  was 
posted  to  headquarters  of  the  Division  for  several  months 
and  afterwards  was  attached  to  Umbala  Brigade  Head- 
quarters as  Brigade  Transport  Officer  in  March,  1917, 
and  took  an  active  part  in  pursuit  of  the  Boche  in  his 
retirement  to  the  Hindenburg  line.  The  Division  then  took 
over  trenches  near  St.  Quentin  where  they  remained  until 
moving  to  Passchendaele  at  the  beginning  of  November. 
On  Nov.  20th  they  took  part  in  the  attack  on  Cambrai, 
and  after  a  rest  of  one  day  in  billets  they  were  sent  back 
to  the  Cambrai  front  to  help  repulse  the  Boche  counter- 
attack. The  5th  Cavalry  Division  was  disbanded,  the 
Umbala  and  Secunderaba  Brigades  going  to  Palestine. 
They  became  a  part  of  the  3rd  Cavalry  Division  and  were 
attached  to  the  5th  Army,  coming  in  for  a  full  share  of  the 
Boche  attack  in  March,  1918.  During  this  retreat  they 
covered  a  front  extending  from  St.  Quentin  to  points  south 
of  Compeigne.  In  July  they  were  again  near  Amiens 
holding  forward  positions  for  two  weeks  at  a  time  and  one 
week  in  billets.  About  this  time  Lieut.  Hall  went  to 
hospital  at  Rouen  and  on  his  return  in  July  was  trans- 
ferred to  the  2nd  Canadian  Division,  remaining  with 
them  until  they  reached  the  Canal  du  Nord  near  Cagmi- 
court.  In  October,  1918,  Lieut.  Hall  left,  France  for  an 
appointment  at  Witley,  where  he  remained  until  July 
1919,  when  he  returned  to  Canada  and  was  demobilized 
at  Toronto  on  July  26th,  1919. 


The  Harbour  Commissioners  of  Vancouver,  B.C., 
have  appointed  W.  G.  Swan  to  the  position  of  chief 
engineer.  Mr.  Swan  is  a  Member  of  The  Engineering 
Institute  of  Canada  and  holds  the  degrees  of  B.  A.  Sc. 
and  C.  E.  of  the  University  of  Toronto,  where  he  acted 
for  two  years  as  demonstrator  and  lecturer  on  mechanics 
of  building  materials.  In  the  practice  of  his  profession 
Mr.  Swan  has  had  a  varied  experience  that  specially 
fits  him  for  the  class  of  work  that  will  engage  his  attention 
in  the  services  of  the  commissioners. 

In  1903  Mr.  Swan  acted  as  assistant  hydrographic 
engineer  for  the  Dominion  Government  and  in  the 
following  year  transferred  to  the  Canadian  Northern 
Railway,  in  which  service  he  filled  the  various  capacities 
of  residence,bridge,  divisional,  terminal  and  district 
engineer,  with  headquarters  at  New  Westminster. 

In  addition  to  his  general  railway  constructional 
experience  Mr.  Swan  was  in  charge  of  the  Pacific  Coast 
mainland  terminals  for  three  years  previous  to  the  war, 
during  which  time  he  designed  and  superintended  the 


W.  G.  SWAN,  A.M.E.I.C. 

construction  of  the  Port  Mann  wharves.  He  also  had 
charge  of  the  reclamation  of  False  Creek  mud  flats  for 
railway  terminals. 

Mr.  Swan  has  to  his  credit  three  and  one-half  years' 
military  service,  two  years  and  three  months  of  which  he 
spent  in  France. 

He  was  an  officer  in  the  10th  Westminster  Fusiliers 
Regiment  when  war  broke  out  and  took  an  active 
part  in  the  formation  of  the  131st  Battalion,  with  which 
unit  he  served  with  distinction  overseas.  He  holds  the 
D.  S.  O.  and  the  French  Croix  de  Guerre  and  is  one 
of  the  most  popular  officers  of  the  famous  Fraser  Valley 
unit. 

R.  G.  Swan,  chief  of  the  hydrographic  survey  for 
British  Columbia,  is  a  brother,  but  A.  D.  Swan,  consulting 
engineer  for  the  Harbor  Commissioners,  is  in  no  way 
related. 

The  commissioners  have  also  under  consideration 
applications  for  the  position  of  chief  accountant  and  the 
appointment  will  be  made  within  the  next  few  days. 


The  Annual  Meeting  of  the  Association  of 
Canadian  Building  and  Construction  Industries 
has  been  postponed,  and  will  be  held  at  Ottawa 
on  Monday,  Tuesday  and  Wednesday,  the  2nd, 
3rd,  4th  of  February  at  the  Chateau  Laurier. 
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EMPLOYMENT  BUREAU 


! 


The  demand  for  trained  men  continues  to  exceed  the 
supply;  we  have  more  requests  for  young  graduate  en- 
gineers of  two  or  three  years  standing  then  we  can  at 
present  fill.  The  demand  for  draughtsmen  is  also  very 
brisk.  The  usefulness  of  the  employment  bureau  is  being 
extended  by  increasing  co-operation  with  the  Branches. 
When  applications  are  received  early  in  any  month,  copies 
will  be  mailed  to  the  Branch  Secretaries  who  are  most 
likely  to  be  interested.  When  positions  are  filled,  it  is 
desired  that  this  information  be  supplied  to  headquarters 
so  that  the  cards  may  be  duly  cancelled. 

Situations  Vacant 

Engineer  wanted  for  electric  interurban  railway  in 
Ontario.  Should  have  knowledge  of  high  tension  work 
in  order  to  be  able  to  supervise  substations  and  electrical 
work  in  general.  Experience  in  civil,  railway  engineering 
desirable.    Apply  Box  No.  72. 

Assistant  engineer  wanted  in  connection  with  con- 
struction of  water  power  plant,  in  Quebec,  should  be 
technical  graduate  with  experience  in  surveying  or 
construction.  Work  will  last  for  a  year  and  a  half  or 
more.  Salary  $150.00  per  month  up  according  to 
qualifications.    Apply  Box  No.  73. 

Two  graduates  in  electrical  engineering  wanted  lor 
motor  department  of  large  electrical  manufacturing  firm  in 
Toronto.  Graduates  of  two  or  three  years  preferred. 
Good  opportunities.    Apply  Box  No.  74. 

Two  salesmen  wanted  for  electrical  firm  in  Montreal . 
graduates  preferred.  Excellent  opportunities  for  the 
right  men.    Apply  Box  No.  75. 

Resident  civil  engineer  required  to  supervise  con 
struction  in  Northern  Ontario  of  a  Hydro  Electric  Power 
Development  including  dam,  power  station  and  trans- 
mission line,  previous  experience  on  similar  work 
essential.     Apply  Box  No.  76. 

Recent  graduate  or  railway  man  with  experience  wanted 
by  railway  company.  Work  for  four  or  five  months  and 
probably  permanent.    Address  Box  No.  77. 

Reinforced  Concrete  Engineer 
Montreal    firm    of    contracting    engineers    requires 
the  services  of  an  expert  in  reinforced  concrete.    Liberal 
salary  to  the  right  man.     Box  78. 

Steel  Company  requires  experienced  mechanical 
engineer  to  install  special  equipment.  This  will  lead  to 
a  permanent  position  if  services  satisfactorv.  Salary 
$2,000  to  start.     Box  79. 

The  Crown  Agents  for  the  Colonies,  London  desire  to 
obtain  the  nomination  of  a  candidate  for  the  appointment 
of  Logging  Engineering  Assistant  to  the  Timber  Super- 
intendent in  the  Railway  Department  of  the  Federated 
Malay  States.  The  salary  is  six  hundred  dollars  (Straits 
Settlement),  the  value  of  the  dollar  being  fixed  at  two 


shillings  and  six  pence.  Full  particulars  can  be  obtained 
from  the  Department  of  the  Secretary  of  State  of  Canada, 
Ottawa. 

A  Shipyard  Superintendent,  Sorel,  P.Q.     Salary, 
$8,000  per  Annum. 

A  Shipyard  Superintendent  for  the  Government 
Shipyard  at  Sorel,  P.Q.,  Department  of  Marine,  at  an 
initial  salary  of  $3,000  per  annum,  which  will  be  increased 
on  recommendation  for  efficient  service  at  the  rate  of 
$180  per  annum  until  a  maximum  of  $3,540  has  been 
reached. 

Candidates  must  have  education  equivalent  to  gra- 
duation in  engineering  from  a  school  of  applied  sicence  of 
recognized  standing;  at  least  five  years  of  experience  in 
ship  design  and  construction,  two  years  of  which  shall 
have  been  in  responsible  charge  of  such  work;  thorough 
knowledge  of  various  types  of  ships  and  ship  machinery 
and  the  construction  and  repair  thereof;  firmness,  tact, 
good  judgment,  and  ability  to  manage  men;  preferably  a 
knowledge  of  both  French  and  English.  No  special  age 
limit  is  fixed  for  this  position,  but  the  appointee  must  be 
of  such  an  age  as  to  ensure  a  reasonable  period  of  satis- 
factory service  after  appointment. 

The  successful  candidate  will  be  required  to  perform 
the  following  duties:  Under  direction  to  have  charge  of  the 
Sorel  Shipyard;  to  be  responsible  for  the  design,  estimate, 
construction,  and  repair  of  ships;  to  supervise  the  buying 
and  safekeeping  of  stores  and  stock  and  the  work  of  all 
employees,  and  to  perform  other  related  work  as  required. 

An  examination  will  be  held  in  Education  and  Exper- 
ience along  the  lines  indicated  above.  An  oral  examina- 
tion of  the  best  qualified  candidates  will  be  held,  if  neces- 
sary in  the  opinion  of  the  Commission. 

Junior  Engineers.     Initial  Salary  $1,680  per  Annum. 

Junior  Engineers,  at  an  initial  salary  of  $1,680  per 
annum,  which  will  be  increased,  on  recommendation  for 
efficient  service,  at  the  rate  of  $120  per  annum  until  a 
maximum  of  $2,040  has  been  reached.  This  initial  salary- 
is  supplemented  during  the  present  fiscal  year  by  the 
following  bonus:  If  head  of  a  household  (irrespective  of 
age),  $300  per  annum;  if  not  the  head  of  a  household, 
$42  per  annum,  if  over  21  years  of  age;  no  bonus  if  below 
21. 

Candidates  must  possess  the  following  qualifications : 
Education  equivalent  to  high  school  graduation;  either 
graduation  in  engineering  from  a  school  of  applied  science 
of  recognized  standing  with  two  years  of  engineering 
experience  or  four  years  of  engineering  experience  in  design, 
estimate,  construction,  and  maintenance  work;  good 
physical  condition.  Candidates  must  not  be  more  than 
35  years  of  age. 

Candidates  must  be  able  to  perform  the  following 
work:  To  lay  out  and  supervise  construction  work;  to 
plot  survey  notes  and  draw  plans;  to  make  soundings  lor 
dredging  purposes  and  supervise  dredging  operations;  to 
run  a  transit  level  or  other  surveying  instruments;  to 
calculate  quantities  and  prepare  estimates  of  cost  of  pro- 
posed works;  to  lay  out  work  for  drafting  or  office  staff. 

Candidates  will  be  examined  in  the  following  subjects, 
which  have  the  relative  weights  indicated:  Education, 
Training  and  Experience,  300;  Oral  Interview,  if  necessary 
in  the  opinion  of  the  Commission,  100. 
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A  list  of  eligibles  will  be  established  for  vacancies  in 
the  above  class  throughout  the  Dominion,  but  the  only 
vacancy  required  to  be  filled  at  present  is  that  of  Junior 
Engineer,  Fisheries  Branch,  Department  of  the  Naval 
Service,  at  Vancouver,  B.C.  This  particular  appointee 
will  be  required  under  direction  to  perform  the  following 
duties:  To  supervise  the  removal  of  obstructions  in  rivers 
and  streams  which  hinder  the  free  passage  of  fish  up 
stream;  to  assist  in  the  design,  construction,  and  main- 
tenance of  fish  hatcheries,  fish  ways,  and  other  engineering 
work  in  connection  with  the  Fisheries  Branch  in  British 
Columbia.  : 

So  far  as  this  position  is  concerned,  preference  will  be 
given  to  the  residents  of  the  province  of  British  Columbia, 
but  persons  from  other  parts  of  the  Dominion  are  urged  to 
qualify  through  this  competition  for  other  positions  of 
Junior  Engineer,  vacancies  of  this  nature  being  of  frequent 
occurrence 

Application  forms  properly  filled  in,  must  be  filled  in 
the  office  of  the  Civil  Service  Commission.  Application 
forms  may  be  obtained  from  the  offices  of  the  Employment 
Service  of  Canada,  or  from  the  Secretary  of  the  Civil 
Service  Commission.  Ottawa. 

Air   Station   Superintendent,    Initial   Salary  $8,860 
per  Annum. 

832.  An  Air  Station  Superintendent  for  the  Air 
Board  at  an  initial  of  $3,360  per  annum,  which  will  be 
increased  on  recommendation  for  efficient  service  at 
the  rate  of  $180  per  annum  until  a  maximum  of  $3,900 
has  been  reached. 

Note.— If  board,  lodging,  or  ordinary  clothing  is 
supplied  the  value  thereof  shall  be  deducted  from  the 
above  compensation. 

Qualifications— Education  equivalent  to  university 
graduation;  at  least  two  years  of  flying'  experience; 
must  hold  or  obtain  commercial  pilot's  and  navigator's 
flying  machine  certificates  or  airship  pilot's  and  navi- 
gator's certificates;  thorough  knowledge  of  the  theory 
of  flight  and  the  principles  and  practice  of  air  navigation; 
wide  acquaintance  with  all  types  of  aircraft  accessories 
and  equipment  and  their  use;  administrative  and  organ- 
izing ability;  good  physical  condition. 

Duties. — Under  the  direction  of  the  Director  of 
Flying  Operations  of  the  Air  Board,  to  have  charge  of 
an  air  station  and  to  direct  the  work  at  flying  sub-stations; 
to  direct  or  personally  undertake  flying  operations;  to 
supervise  the  staff  and  be  responsible  for  the  maintenance 
and  repair  of  aircraft  and  equipment  at  a  flying  station; 
to  supervise  the  care  and  issue  of  stores,  and  to  perform 
other  related  work  as  required. 

General  Directions 

Candidates  for  these  positions  will  be  examined  in 
the  following  subjects,  which  have  the  relative  weights 
indicated:  Education,  Training  and  Experience,  300; 
Oral  Interview,  if  necessary  in  the  opinion  of  the  Com- 
mission, 100. 

According  to  law  preference  is  given  to  persons  who 
have  been  on  active  service  overseas  on  the  military  or 
naval  forces  of  His  Majesty,  or  any  of  the  Allies  of  His 
Majesty,  during  the  late  war.  Returned  soldiers  must 
furnish  a  certified  copy  of  their  discharge  certificates, 


or  in  case  of  commissioned  officers  a  certified  statement 
of  their  military  service. 

Applicants  for  positions  under  the  Air  Board,  advertis- 
ed in  July,  1919,  who  wish  to  be  reconsidered  in  con- 
nection with  the  positions  now  advertised  must  advise 
the  Commission  to  this  effect. 

The  positions  advertised  herewith  are  grouped  in  the 
following  classes: — 

(a)     Flying. 

(6)     Technical. 

(c)  Mechanical. 

(d)  Other  appointments. 

Applicants  for  more  than  one  class  of  positions  must 
file  a  separate  application  for  each  class  for  which  they 
are  making  application.  Application  forms  must  be 
filed  in  the  office  of  the  Civil  Service  Commission  not 
later  than  February  19.  Such  forms  may  be  obtained 
from  the  Secretary  of  the  Civil  Service  Commission, 
Ottawa,  the  Secretary  of  the  Air  Board,  Ottawa,  or 
the  offices  of  the  Employment  Service  of  Canada. 
By  order  of  the  Commission, 
W.  For  an, 

Secretary. 
Ottawa,  January  22,  1920. 

Situations  Wanted 

Change  wanted  —  Graduate  Engineer,  A.M.E.I.C, 
desires  change,  six  years  Civil  and  Mechanical  experience, 
four  of  which  spent  on  general  steel  plant  construction 
and  maintenance.  Can  produce  results.  No  objection 
to  going  abroad.    Box  12  P. 


1920  Executive  Committee  of  the  Ontario 
Provincial  Division 

Ex-Officio.  —  Lt.-Col.  R.  W.  Leonard,  St.  Catharines, 
Past  President,  1920-21-22;  Major-General  C.  H. 
Mitchell,  Toronto,  Vice-President,  1920-21;  Geo. 
Hogarth,  Toronto,  Immediate  Past  Sec.  Treas.  Ont. 
Prov.  Div.;  John  Murphy,  Ottawa,  Councillor,  Dist. 
No.  4,  1918-19-20;  G.  G.  Gale,  Ottawa,  Councillor, 
Dist.  No.  4, 1919-20-21;  J.  B.  Challies,  Ottawa,  Councillor, 
Dist.  No.  4,  1920-21-22;  P.  Gillespie,  Toronto,  Councillor, 
Dist.  No.  5,  1918-19-20;  W.  A.  McLean,  Toronto,  Coun- 
cillor, Dist.  No.  5,  1919-20-21;  E.  R.  Gray,  Hamilton, 
Councillor,  Dist.  No.  5,  1920-21-22. 

Appointed  by  Branches.  —  A.  C.  D.  Blanchard, 
Niagara  Peninsula  Branch;  H.  B.  R.  Craig,  Border 
Cities  Branch,  Hamilton  Branch,  Toronto  Branch; 
A.  B.  Lambe,  Ottawa  Branch;  Lt.-Col.  A.  MacPhail, 
Kingston  Branch;  G.  R.  Munro,  Peterboro  Branch; 
F.  M.  Perry,  Sault  Ste.  Marie  Branch. 

Elected  by  Non  Resident^ Members. — J.  A.  Bell. 
St.  Thomas;  H.  A.  Brazier,  London;  G.  H.  Bryson, 
Brockville,  S.  B.  Clement,  North  Bay;  T.  H.  Jones, 
Brantford;  Major  W.  H.  Magwood,  Cornwall;  F.  D. 
Reid,  Cobalt. 

At  a  meeting  of  the  above  Committee  held  in  Montreal 
on  January  29,  Mr.  Craig  was  elected  Chairman,  Mr. 
Jones  Vice-Chairman,  and  Mr.  Lambe,  Secretary- 
Treasurer. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


12th  January,  1920. 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
February,  1920. 

Fraser  S.  Keith,  Secretary. 

*The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  6ve  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I.-1V.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ABBOTT— WILLIAM  HAMILTON,  Capt.,  M.C.,  of  Montreal.  Born  at 
Montreal,  April  2nd,  1887.  Educ,  3  yrs.,  civil  eng.,  McGill  Univ  1903-05,  ap- 
prentice, elec.  Can.  Gen.  Elec.  Co.;  1905-07,  armature  winder,  Allis-Chalmers-Bullock 
Co.:  1907-08,  test  dept.,  same  firm;  summer  1909,  rodman,  C.P.R.;  May-Sept  1910, 
asst.  foreman,  in  charge  installation  elec.  equipment  class  900  cars,  Montreal  Street 
Ry.  Co.;  Jan-July  1911,  asst.  engr.,  installation  underground  cable,  Empire  City 
Subway  Co  ,  N.Y.C.;  1911-14,  asst.  engr.,  location  work  on  C.N.R.  main  line  between 
Sudbury  and  Port  Arthur,  also  as  inst'man  on  C.N.R.  tunnel  under  Mount  Royal 
etc.;  May-Aug.  1914,  asst.  engr.,  P.W.D.,  topog.  survey  of  Rainy  River,  Ont.,  stadia 
party;  Aug.  1914-June  1919,  military  service,  enlisted  as  driver,  Feb.  1916  given 
commission  in  the  field,  Aug.  1917  promoted  to  captain  and  adjutant,  14th  Bge 
Can.  Field  Artillery,  awarded  M.C.  ,and  2  mentions;  at  present,  res.  engr.,  Hull  Elec 
Co.,  Hull,  P.Q.,  design  and  superintendence  of  constrn.,  concrete  dams,  installations, 
etc. 

References:  J.  L.  Busficld,  S.  J.  Chapleau,  G.  G.  Gale,  J.  C.  Stuart,  H.  K.  Wick- 
stood. 


BARKER— ARTHUR  WESTERDALE,  of  Winnipeg,  Man.  Born  at  Man- 
chester, Eng.,  Nov.  19th,  1876.  Educ,  St.  Matthews  Higher  Grade  Board  School; 
Manchester  Tech.  School.  1891-98,  apprenticed  to  Galloways  Ltd.,  Manchester; 
1898-1907,  with  Crossley  Bros.  Ltd.,  Manchester,  as  follows: — 2  yrs.  on  the  large  test 
for  gas  engines;  1902-07,  erecting  engines  and  gas  plants  in  Europe  and  South  America, 
since  1908,  supt.,  Fire-Service  Water  Works,  Winnipeg. 

References:  W.  Aldridge,  W.  P.  Brereton,  B.  Hallock,  H.  N.  Ruttan,  J.  A.  Wake- 
field 

BOND— JAMES  REGINALD,  Capt.,  of  Chippawa,  B.C.  Born  at  Ventnor, 
England,  March  7th,  1884. .  Educ,  studied  eng'g.  at  Clarkes  Coll.  and  London 
Univ.,  1904-06;  St.  Johns  High  School,  England;  1907-08,  C.N.R.,  rodman,  etc; 
Sept.-Nov.  1908,  acting  res.  engr.,  at  St-Foye,  Que.,  under  G.  P.  MacLaren,  rail- 
road constrn.;  1909-10,  asst.  engr.,  at  Vera  Cruz,  Mexico,  Lord  Cowdravs  Engineering 
Firm;  1910-11,  inst'man,  C.N.R.  constrn.  and  bridge  bldg..  Port  Hope,"Ont.;  1911-12, 
inst'man  on  location,  C.N.R.,  Sudbury;  1912-13,  in  charge  of  location  party,  C.N.R.; 
1913-14,  in  charge  of  special  party,  locating  water  power,  North  Ontario,  British  North 
America  Nickel  Corp.;  Feb.  1917-Feb.  1919,  seconded  from  1st  Can.  Infantry  Batt., 
B.E.F.  and  placed  in  command  of  special  coy..  Can.  Corps  Engr.,  rank  capt.;  at 
present  engr.,  Queen  Victoria  Niagara  Falls  Park. 

References:  A.  C.  D.  Blanchard,  J.  Dick,  T.  H.  Hogg,  C.  J.  Ingles,  J.  H.  Jackson, 
R.  J.  Johnson,  G.  P.  MacLaren. 

BRERETON— LLOYD  RANDOLPH,  Lieut.,  of  Winnipeg,  Man.  Born  at 
Bethany,  Ont.,  June  18th,  1890.  Educ,  B.A.Sc,  Univ.  of  Tor.,  1913.  1908  (3  mos.) 
Winnipeg  Light  &  Power  Development;  1909  (2  mos.)  machinist  improver,  Canada 
Foundry  Co.,  Toronto;  1911  (7  mos.)  hydrographer.  Hodrygraphic  Surveys  Branch, 
Dept.  Interior,  Calgary;  1912  (5  mos.)  new  business  solicitor,  Trenton  Elec.  &  Water 
Co.,  Belleville,  Ont.;  1913-15,  operator.  Terminal  Station,  Winnipeg  Elec.  Ry.  Co.; 
1915-17,  sgt..  Can.  Engrs.,  1917-May  1919.  lieut..  Royal  Flying  Corps;  June  1919 
to  date,  operator,  Fire  Service  Pumping  Station,  Winnipeg. 

References:  F.  X.  Amoss,  W.  P.  Brereton,  H.  R.  Carscallen,  A.  L.  Cavanagh, 
E.  P.  Fetherstonhaugh,  R.  H.  Muloch,  W.  M.  Scott. 

BURNS— CHARLES  HENRY  McLEOD,  of  Joggins  Mines,  N.S.  Born  at 
Amherst,  N.S.,  Oct.  21st,  1889,  Educ,  12th  grade  high  school;  3  yrs.,  Mt.  Allison 
Univ.  inst'man,  mine  and  rly.  surveys,  supt.  on  constrn.;  in  charge  of  installation 
of  elec.  equipment  with  Canada  Iron  Corp.,  at  Torbrook  and  Nictaux  Falls,  N.S.; 
8  yrs.  to  date,  chief  res.  engr.,  with  Maritime  Coal,  Ry.  &  Power  Co.,  operating  mines, 
rly.  and  power  plant,  etc. 

References:  E.  M.  Archibald,  J.  E.  Belliveau,  H.  Donkin,  H.  McL.  Peppard, 
K.  E.  Whitman. 

CLARK— GEORGE,  of  Winnipeg,  Man.  Born  at  Baildon,  Eng.,  Nov.  14th, 
1893.;  1910-11,  on  constrn.,  Regina-Bulyea  branch,  C.P.R.;  1911-13,  rodman,  etc., 
on  location  of  lines,  grade  revision,  constrn  of  Suffield  S.  W.  branch,  etc.;  1916  to 
date,  draftsman,  C.N.R.,  Winnipeg  office  and  field. 

References:  W.  Burns,  H.  A.  Dixon,  L.  E.  Silcox,  T.  Turnbull,  W.  Walkden. 

COUTTS— GEORGE,  Lieut.,  M.C,  of  Winnipeg,  Man.  Born  at  Callao,  Peru, 
Apr.  16th,  1892.  Educ,  B.Sc.  (eng'g)  Glasgow  Univ  (Scotland)  1912.  1913-14, 
(6  mos.)  asst.  lecturer  in  eng'g.  drawing,  Technical  Evening  Schools,  Glasgow; 
1910-11  (7  mos.)  structural  steel  work,  P.  &  W.  MacLellan;  1912-14,  civil  eng.  ap- 
prentice to  Crouch,  Hogg  &  Easton,  on  water  work?,  sewage,  roads,  etc.,  later  half 
of  this  period  in  charge  of  layout  and  constrn  of  roads,  sewers,  etc.,  and  gen.  survey 
work;  1914-15,  asst.  to  John  Haddin,  M.E.I.C.  Haddin  &  Miles  Ltd.,  Winnipeg 
and  Calgary,  on  munic  eng.  work,  etc.;  1915-19,  military  service,  corporal,  Can. 
Enger.,  lieut.,  Royal  Engrs.,  twice  wounded,  mentioned  in  despatches  and  awarded 
M.C.;  June-Nov.  1919,  res.  engr.  on  survey  and  constrn.  of  road3  under  Good  Roads 
Board,  Manitoba;  at  present,  temporary  draftsman,  Good  Roads  Board. 

References:  W.  G.  Chace,  J.  Haddin,  M.  A.  Lyons,  W.  M.  MacPhail,  A. 
McGillivray. 

COYNE— CLARENCE  STANLEY,  of  London,  Ont.  Born  at  Ingersoll,  Ont., 
Nov.  28  th,  1888.  Educ,  common,  high  and  Tech.  High  schools.  Gen.  maintenance 
work,  C.P.R.  and  G.T.R.,  Ont.  lines,  including  constrn.  of  C.P.R.  spur,  into  Camp 
Borden,  gen.  survey  work,  etc.;  3  yrs.  to  date,  asst.  engr.,  G.T.R.,  London  div.,  in 
charge  of  maintenance,  surveys,  drainage  cases,  etc. 

References:  A.  L.  Hertzberg,  E.  G.  Hewson,  H.  J.  Heygate,  P.  A.  Laing,  B. 
Ripley,  D.  Soper. 

DICK — HOWARD  STENSON,  of  Kingston,  Ont.  Born  at  Kingston,  Aug. 
8th,  1890.  Educ,  B.Sc,  Queens  Univ.  1913.  Summers  1911-12,  charge  of  macadam 
rodway  constrn.  and  inst'work  on  sewers  and  concrete  walks;  1913-17.  asst.  city  engr., 
Kingston,  Ont.;  1917-19,  overseas;  at  present,  asst.  to  city  engr.,  Kingston. 

References:  J.  M.  Campbell,  H.  B.  R.  Craig,  A.  Macphail,  W.  L.  Malcolm,  R.  J. 
McClelland,  T.  S.  Scott,  G.  C.  Wright. 

FINDLAY— REGINALD  HUDSON,  of  Westmount.  Born  at  Glasgow, 
Scotland,  Oct.  29th,  1885.  Educ,  Assoc,  Royal  Tech.  Coll.,  1909;  studied  at  Glasgow 
Univ.,  qualifying  for  degree  of  Science  in  Eng'g.;  1903-04,  elec.  work  shop,  Allan, 
Arthur  &  Ure,  Glasgow;  1904,  fitting  shop,  D  &  W.  Anderson,  engrs.  and  shipbldrs.; 
1909-11,  asst.  lecturer  and  demonstrator,  Glasgow,  Scotland;  1911  to  date,  withDom. 
Bridge  Co.,  as  follows: — 1913-16,  checker,  structural  drawing  office;  1916-17,  checker, 
mech  dept.;  1917-18,  in  charge  of  contract  drawing  work  on  cranes,  conveyors,  etc.. 
mech.  dept.;  1918-19,  asst.  chief  mech.  draftsman,  in  charge  of  all  contract  drawing 
work;  Sept.  1919  to  date,  chief  mech.  draftsman,  in  charge  of  all  mech.  drawing  work, 
Dom.  Bridge  Co. 

References:  G.  E.  Bell,  F.  H.  MeKechnie,  F.  Newell,  A.  Pedcn,  P.  L.  Pratley, 
D.  C.  Tennant,  II.  II.  Vaughan. 
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FYLES— LYNDON  FULFORD,  of  Calgary,  Aha.  Born  at  Abercorn,  Que., 
June  3rd,  1890.  Educ,  BSc.  McGill  Univ.,  1915.  1908,  rodman,  International 
Boundary;  1910,  drafting,  C.P.R.,  maintenance;  1911-13,  with  C.P.R..  inst'work 
and  inspection;  1915-17,  with  C.E.F.;  1918,  asst.  to  equipment  engr.,  Soldiers  Civil 
Re-Establishment,  Ottawa;  1918-19,  supervisor,  technical  education  for  Alta.,  S.C.R; 
at  present,  deputy  district  vocational  officer  for  Alta.,  D. S.C.R 

References:  A.  R.  Greig,  G.  L.  Guillet,  H.  S.  Johnston,  H.  O.  Keay,  C.  M. 
McKergow. 

GRAY — CHARLES  FREDERICK,  of  Winnipeg,  Man.  Born  at  London, 
Eng.,  Dec.  17th,  1879.  Educ,  Dulwich  Coll.,  London,  Eng.  2  yrs.,  line  work  and 
telephone  constrn.  B.C.;  6  mos.,  Sprague  Elec.  Co  ,  N.Y.  and  N.J.,  shop  experience; 
6  mos.,  Waldorf  Astoria  Hotel,  N.Y.,  Sprague  Elevators  upkeep;  1  yr.,  general  repair 
shop  work;  2  yrs.,  engr.  in  charge.  West  Kootenay  Light  &  Power  Co.,  Bonnington 
Falls,  B.C.;  2  yrs.,  Interborough  Rapid  Transit  Co.,  N.  Y.;  2  yrs.,  Metropolitan 
District  Underground  R.R.  Electrification,  London,  Eng.,  charge  of  erection  and 
supt.  of  operation  for  British  Westinghouse;  1916-12,  supt.  of  constrn.  for  Dominion, 
Can.  Westinghouse  Co.,  and  supervision  of  this  dept's.  work  in  most  large  plants 
throughout  Canada;  at  present,  mayor  of  Winnipeg  and  since  1912,  practicing  as 
conslt.  engr. 

References:  E.  V.  Caton,  J.  G.  Glassco,  G.  L.  Guy,  R.  S.  Kelsch,  T.  L.  Roberts 
H.  N:  Ruttan. 

HAIGHT— HARRY  VERCOE.  of  Sherbrooke,  P.Q.  Born  at  Sprata,  Ont., 
July  16th,  1873.  Educ,  B.A.Sc,  Toronto  Univ.,  1897.  1897-99,  sales  engr.  in 
N.S.,  Canadian  Rand  Drill  Co.;  1900,  draftsman,  same  firm;  July  1900  to  date,  chief 
engr.,  Canadian  Ingersoll-Rand  Co.  Ltd. 

References:  A.  A.  Bowman,  N.  M.  Campbell,  C.  H.  Mitchell,  S.  R.  Newton, 
J.  M.  Robertson. 

HANKIN— FRANCIS,  of  Montreal.  Born  at  London,  Eng.,  Aug.  26th,  1882. 
President,  Francis  Hankin  &  Co.  Ltd.,  Montreal,  engaged  in  the  sale  of  technical 
apparatus,  appliances  for  water  nitration,  sewage  disposal,  etc. 

References:  F.  B.  Brown,  J.  T.  Farmer,  W.  J.  Francis,  R.  DeL.  French,  L.  R. 
Thomson. 

HANLY— ARTHUR  F.,  of  Montreal.  Born  at  Waubaushene,  Ont.,  May  15th, 
1892.  Educ,  3  yrs.  elec  eng.,  Toronto  Univ.;  3  yrs.,  Can.  Gen.  Elec.  testing  dept.; 
1  yr.  drawing  office,  N.S.  Steel  &  Coal  Co.;  6  mos.,  drawing  office,  Can.  Ingersoll- 
Rand  Co.,  in  charge  of  design  and  erection  of  new  substations,  also  had  eng.  charge 
of  steam  plant,  etc,  same  firm;  at  present,  dist.  eng..  Can.  Ingersoll-Rand,  estimating 
on  installations  of  waterwheels,  etc. 

References:  A.  A.  Bowman,  N.  M.  Campbell,  C.  J.  Desbaillets,  S.  R.  Newton. 
J.  M.  Robertson,  M.  A.  Sammett. 

HARRISON— GEORGE,  of  Winnipeg,  Man.  Born  at  St.  Ives,  England,  Feb. 
24th,  1882.  Educ,  Council  School,  St.  Ives;  214  vrs.,  private  study  while  teaching. 
1898-1903,  apprenticed  to  contractor,  office  and  field:  1903-06,  foreman  in  charge  of 
works,  supervision  of  extension  to  school,  England;  1913-15,  with  C.N.R.  as  material 
checker,  rodman,  inst'man;  1915  to  date,  asst.  engr.,  under  bridge  engr.,  C.N.R., 
Winnipeg. 

References:  H.  A.  Dixon,  A.  W.  Smith,  A.  J.  Taunton,  T.  Turnbull,  W.  Walkden, 
T.  W.  White. 

HILL— ALFRED  HODSON.  of  St.  Lambert,  P.Q.  Born  at  Sheffield,  Eng.,  Oct. 
24th,  1886.  Manager  of  Francis  Hankin  &  Co.  Ltd.,  engaged  in  the  sale  of  municipal 
equipment,  including  sewage  disposal  apparatus,  etc. 

References:  W.  Chipman,  R.  DeL.  French,  W.  Kennedy,  Jr.,  R.  H.  Parsons, 
W.  R.  Worthington,  R.  O.  Wynne-Roberts. 

INGRAHAM— ALEXANDER,  of  Calgary,  Alta.  Born  at  Canterbury,  N.B., 
June  29th,  1860.  Eudc,  LL.B.,  Univ.  of  Minnesota,  1893;  2  yrs.,  Coll.  of  Eng., 
Univ.  of  Minn.,  member,  A.S.M.E.  1895-05,  vice-pres.;  1905-17,  pres.  and  chief, 
engr.,  Willford  Mfg.  Co.,  Minneapolis,  Minn.,  designers  and  bldrs.  of  flour  mills  and 
grain  storage  elevators;  at  present  designing  and  supt'g.  constrn.  of  flour  mill  and 
grain  elevators  for  Alberta  Flour  Mills,  Calgary. 

References:  C.  M.  Arnold,  A.  S.  Chapman,  G.  W.  Craig,  A.  S.  Dawson,  W.  Pearce, 
F.  H.  Peters,  B.  L.  Thorne. 

INGRAHAM— HARRY  ALEXANDER,  of  Calgary,  Alta.  Born  at  Minnea- 
polis, Minn.,  Aug  26th,  1886.  Educ,  1904-07,  Coll.  of  Eng'g.,  Univ.  of  Minn 
1907-17,  with  Willford  Mfg.  Co.,  Minneapolis,  as  follows:— 1907-10,  draftsman, 
detailing  of  mill  bldgs.  and  mech.  equipment;  1910-12,  constrn  foreman;  1912  14, 
engr.,  asst.  in.  design  of  mill  bldgs.,  etc. ;  1914-17,  res.  engr.  in  charge  of  reinforced 
concrete  design  and  constrn.,  mill  bldgs.,  grain  elevators,  etc.;  1917  to  date,  reinforced 
concrete  designer.  A.  Ingraham,  Calgary. 

References:  C.  M.  Arnold,  G.  W.  Craig,  W.  J.  Gale,  W.  Pearce,  F.  H.  Peters 
B.  L.  Thorne,  J.  H.  Walshaw. 

JEFFERY— CHARLES  JOHN,  of  Armstrong,  B.C.  Born  at  Tring  Eng 
Feb.  17th,  1879.  1903-06,  articled  to  J.  W.  Cundy,  land  surveyor,  Linly,  Eng.  1906,' 
obtained  diploma,  Prof.  Assoc  Surveyors  Inst.;  Apr.-Nov.  1906,  rodman,  G  T.P  , 
Sask.;  1907-08,  rod  and  inst'man  on  constrn.,  G.N.Ry.,  New  Westminster;  1908-l6! 
inst'man  on  constrn.,  G.T.P.,  Skeena  River,  B.C.;  1911-12,  gen.  eng.  work  as  asslt 
munic  of  North  Vancouver;  Apr  -July  1913,  draftsman,  P.W.D.,  Victoria;  1913-14^ 
res.  engr-  in  charge  of  constrn.  of  steel  and  concrete  highway  bridge,  Lytton,  B.C  , 
P.W.D.;  1914-15,  asst.  engr.  on  constrn.  of  steel  and  concrete  highway  bridge  over 
Pitt  River  at  Port  Coquitlam;  1917-19,  with  Can.  Ry.  Troops  in  France,  in  charge 
of  survey  parties  on  location  and  constrn.  of  light  and  standard  gauge  rlys.,  rank, 
sergeant;  Apr.  1919  to  date,  res.  engr.  on  constrn..  C.N.R.,  Okanagan  branch. 
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References:  J.  R.  Coegrove,  C.  W.  Gamble,  J.  E.  Griffith,  H.  L.  Johnston,  W.  G. 


LAFRENIERE— THEO  J.,  of  Montreal.  Born  at  Sorel,  Que.,  Aug.  3rd,  1888 
Educ,  B.A.Sc,  Enole  Poly.  1909;  M.Sc  (sanitary  eng.)  Mass.  Inst,  of  Tech.  1912, 
1909-10,  asst.  engr.  on  constrn.  work,  Bordeaux  Jail;  1910-12,  asst.  sanitary  engr., 
Board  of  Health,  Prov.  of  Quebec;  1912  to  date,  sanitary  engr.  in  charge  for  Board 
of  Health,  of  Que.  Prov.;  also  at  present  professor  of  sanitary  eng.,  Ecole  Poly.;  conslt. 
engr.,  Housing  Comm.  of  the  Province. 

References:  A.  Boyer,  H.  G.  Hunter,  R.  S.  Lea,  O.  O.  Lefebvre,  J.  O.  Meadows, 
A.  Surveyer. 

LEDGER— GEORGE  NOEL,  of  Winnipeg,  Man.  Born  at  Blackheath,  Eng., 
Dec.  20th,  1888.  Educ,  Colfe's  Grammar  School;  Goldsmiths  Coll.,  England.  1903- 
07,  apprentice,  Telegraph  Constrn.  &  Maintenance  Co.  Ltd.,  London,  Eng.,  covering 
pattern  shops,  marine  work,  etc.;  1907-09,  in  drawing  office  of  J.  Stone  &  Co.  Ltd., 
gen.  engrs.,  London;  1  yr.,  marine  engr.,  3rd  engr.  on  board  S.S.  Ortlan,  of  Gen.  Steam 
Navigation  Co.  Ltd.,  London;  1910-11,  right  of  way  dept.,  MacKenzie,  Mann  &  Co., 
Winnipeg;  1910-14,  bridge  engr's.  dept.,  same  firm,  specializing  on  bridge  work, 
reinforced  concrete  substructures,  etc.,  and  1913-14,  with  field  party  on  constrn. 
as  asst.  bridge  engr.;  1914-15,  inspector  on  bridge  material,  MacKenzie,  Mann  &  Co. 
on  constrn.  in  B.C.;  1915-16,  inspector  for  Greater  Wpg.  Water  Dist.,  in  charge  of 
mixture  of  all  materials  used  for  concrete  in  Wpg.  Aqueduct;  Jan.  1916-July  1919, 
with  C.E.F.,  2  yrs.  in  France;  July  1919  to  date,  chief  of  field  party,  Manitoba 
Drainage  Comm. 

References:  W.  G.  Chace,  D.  L.  McLean,  M.  V.  Sauer,  J.  G.  Sullivan,  W.  Walkden. 

MacDONALD— JOHN  ROBERT,  of  Regina,  Sask.  Born  at  Ardrossan, 
Scotland,  Jan.  30th,  1887.  Educ,  The  Academy,  Ardrossan;  tech.  side,  Allan  Glens, 
Glasgow;  Glasgow  School  of  Art.  and  Glasgow  Tech.  Coll.  1903,  apprentice  to  Jas. 
Robertson,  architect,  Glasgow,  asst'g.  in  preparation  of  plans,  estimates,  etc ;  1908, 
private  practice  as  architect,  Troon,  Scotland;  1911,  surveys  branch,  P.W.D.,  Sask., 
as  draftsman;  1912-Sept.  1919,  appointed  chief  draftsman  and  plan  checker  of  surveys 
branch;  at  present,  chief  clerk,  surveys  branch,  Dept.  of  Highways,  Sask. 

References:  A.  N.  Ball,  K.  N.  Crowther,  J.  N.  deStein,  E.  Markham,  W.  R.  W. 
Parsons,  M.  B.  Weekes. 

MARTIN— EDWARD  BYRON,  Lieut.,  of  Moncton,  N.B.  Born  at  Moncton. 
Nov.  20th,  1887.  Educ,  B.Sc,  Univ.  of  N.B.,  1912.  Summers  1906-11  (20  mos.) 
apprentice,  rodman,  inst'man,  etc.,  with  engr.  of  maintenance,  I.C.Ry.;  1914-15,  asst. 
city  engr.,  Moncton,  asst.  in  charge  of  constrn.  of  new  water  supply  system,  and 
constrn.  of  sewers,  sidewalks,  etc.;  1915-19,  Lieut.,  O.M.F.C.,  part  of  time  with  Can. 
Engrs.  in  France;  at  present,  comm'r.  of  streets  and  sewers  dept.,  Moncton,  N.B. 

References:  J.  Edington,  R.  H.  Emmerson,  H.  R.  Logie,  G.  E.  Martin,  J.  D. 
McBeath. 

McCALLUM— GEORGE  HUGH,  Major,  M.C.  and  Bar,  of  Ottawa,  Ont.  Born 
at  Smiths  Falls,  Ont.,  Aug.  4th,  1882.  Educ,  B  Sc,  McGill  Univ.  1907.  D.  & 
B.C.L.S.  Apr.-Sept.  1906,  with  C.N.R.,  Winnipeg,  in  charge  of  fencing  in  Manitoba 
and  location  at  Fort  Francis;  Apr.-Dec.  1907,  D.L.S.  work  in  B.C.  with  J.  E.  Ross; 
1908-10,  in  charge  of  reconnaissance,  Geodetic  Survey  in  Quebec,  N.B.  and  N.S.; 
1911-14.  in  charge  of  triangulation,  Geodetic  Survey  in  B.C.;  1915-19,  enlisted  in 
Can.  Engrs.,  promoted  to  major,  awarded  M.C.  and  bar;  at  present,  geodetic  engr. 
Geodetic  Survey  of  Canada. 

References:  C.  A.  Bigger,  J.  D.  Craig,  F.  S.  Keith,  D.  W.  McLachlan,  N.  J. 
Ogilvie. 

McLEAN— HOWARD  JOSEPH,  of  Calgary,  Alta.  Born  at  Toronto,  Ont., 
Apr.  1st,  1895.  Educ,  senior  matric,  1  yr.  S.P.S.;  I.C.S.  1913,  O.L.S.  work  with 
Speight  &  Van  Nostrand,  3  mos.,  as  inst'man  and  rodman;  Aug.-Oct.  1913,  inst'man 
on  township  subdiv.  in  northern  Ont.;  1913-15,  inst'man,  with  ry.  and  bridge  section, 
P.W.D.,  Toronto;  1915-18,  with  eng.  and  inspection  dept.,  Imperial  Ministry  of 
Munitions  as  chief  examiner  in  charge  of  testing  and  inspection  at  contractors  plants; 
1918,  pilot  in  R.A.F.,  discharged  Dec.  1918;  Mar.  1919  to  date,  hydrometric  engr., 
in  charge  of  Moose-Jaw,  later  Calgary  dist.,  and  current  meter  rating  station,  irriga- 
tion branch,  Dept.  of  Interior. 

References:  N.  P.  Dalziel,  A.  L.  Ford,  D.  W.  Harvey,  F.  H.  Peters,  P.  M.  Sauder. 

MEECH— HENRY  WILLIAM,  of  Lethbridge,  A4ta.  Born  at  Blandford,  Eng., 
June,  27th,  1881.  Educ.  Milldown  School,  Blandford;  bronze  medallist,  science  of 
eng'g.  constrn.,  South  Kensington.  Asst.  to  W.  H.  Simpson,  conslt.  engr.  and 
architect,  Leicester,  Eng.;  asst.  to  city  engr.,  Lethbridge;  at  present  comm'r.  of  Public 
Works  and  city  engr.,  Lethbridge,  also  charge  of  bldg.  inspection. 

References:  C.  M.  Arnold,  A.  C.  D.  Blanchard,  G.  W.  Craig,  A.  W.  Haddow, 
W.  S.  Harvey. 

NORTHEY— ROBERT  KIRKPATRICK,  Capt.,  of  Regina,  Sask.  Born  at 
Toronto,  Ont.,  Oct.   11th,   1890.     Educ,  BA.Sc,  Toronto  Univ.  1912.     May-Oct. 

1909,  rodman  and  concrete  inspector  on  rly.  constrn.,  T.  &  N.  O.  Ry.;  May-Oct. 

1910,  transitman,  rly.  location;  May-Oct.  1911,  res.  engr.,  maintenance,  northern 
div.,  T.  &  N.O.Ry.;  May-Oct.  1912,  asst.  supt.  of  bldg.  constrn.,  with  Frid-Lewis 
Co.  Ltd.,  Saskatoon;  Oct.  1912  to  date,  sec-treas.,  Dom.  Lime  &  Coal  Co.  Ltd.,  gen. 
bldrs  supplies,  equipment  and  fuel;  July  1915,  lieut.,  68th  Batt.,  C.E.F.,  promoted 
to  captain,  overseas  1916;  demobilized  March  1919. 

References:  A.  C.  Garner,  R.  J.  Lecky,  A.  P.  Linton,  A.  J.  McPherson,  J.  McD. 
Patton,  S.  Young. 

O'BRIEN— DOMINIC  EDWARD,  of  Halifax,  N.S.  Born  at  Merrickville, 
Ont.,  Aug.  5th,  1882.  Educ,  C.E.,  Toronto  Univ.,  1905;  Coll.  Inst.  Vacations; 
1903,  levelman,  locomotive  and  machine  works,  Montreal;  1904,  asst.  to  town  engr., 
Cornwall;  1905,  transitman,  T.C.R.;  1906,  transitman,  C.P.R.;  1907-08,  res.  engr., 
Waters  &  Sewers,  Dalhousie,  N.B.  under  supervision  of  Willis  Chipman,  Toronto; 
1909-13,  res.  engr.,  T.C.R.;  1913-18,  asst.  engr.,  Welland  Ship  Canal;  July  1918  to 
date,  chief  engr.,  Halifax  Shipyards  Ltd. 

References:  T.  S.  Armstrong,  C.  B.  Brown,  W.  Chipman,  W.  H.  Sullivan,  J.  L. 
Weller. 
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PALMER— PHILIP  EBENEZER,  Lieut.,  of  Ottawa,  Ont.  Born  at  Dor- 
chester, N.B.,  Nov.  10th,  1888.  Educ,  public  and  high  schools;  D.L.S.  May-Dec. 
1908,  asst.  on  D.L.S.;  1909-11,  with  W.  J.  Deans.  C.E.,  D.L.S.;  May-Dec.  1911,  with 
G.  A.  Bennett,  D.L.S. ,  work  included  inspection,  subdiv.  and  resurveys;  1912-15, 
chief  of  party  on  subdiv.  surveys  in  Man.  and  Sask.;  1915-16,  chief  of  party  on 
resurvey  of  water  areas  in  Sask.,  plans,  etc.;  Apr.  1917-Feb.  1919,  Lieut,  with  7th 
Batt.,  C.R.T.  in  France,  constrn.  light  and  standard  gauge  bridges,  etc.;  May-Nov. 
1919,  chief  of  party  on  reservey  and  topog.  party  in  Sask.;  at  present,  preparation 
of  final  returns  and  plans,  Topog.  Surveys. 

References:  E.  J.  Bolger,  G.  C.  Cowper,  G.  B.  Dodge,  C.  F.  Hannington,  G.  H. 
Herriot,  R.  C.  Purser,  C.  Rinfret,  A.  D.  Watts. 

PARSONS— JOHNSON  LINDSEY  ROWLETT,  of  Regina,  Sask.  Born  at 
Orangeville,  Ont.,  Jan.  18th,  1876.  Educ,  B.A.  (hons.  nat.  science)  1897;  grad. 
S.P.S.  (mining  eng.)  1901,  Univ.  of  Tor.;  Fellow  in  Surveying,  S.P.S.;  D.L.S.;  O.L.S.. 
S.L.S.  on  organization.  1903-08,  subdividing  Dom.  Lands  in  western  Canada;  1898, 
geological  exploration  for  Ont.  Govt.;  1901-04,  geological  investigations,  Lake  Superior 
Power  Co.;  1908  to  date,  pres.,  Parsons  Construction  and  Engineering  Co.  Ltd. 

References:  H.  S.  Carpenter,  J.  N.  deStein,  C.  W.  Dill,  W.  M.  MacPhail,  A.  J. 
McPherson,  W.  R.  W.  Parsons,  L.  A.  Thornton. 

RITCHIE— FREDERICK  AVERY,  Capt.,  M.C.,  of  Sault  Ste.  Marie,  Ont. 
Born  at  Moncton,  N.B.,  March  27th,  1881.  Educ,  2  yrs.  eng.  course,  Mt.  Allison 
Univ.;  book-keeping  and  business  course.  June-Oct.  1908,  mech.  drawing,  I.C.Ry., 
Moncton;  1808-09,  asst'g.  engr.,  bldg.  steel  casting  plant,  Londonderry,  N.S. ;  1909-10, 
inst'man,  Toronto  Hydro  Elec;  1910-11,  drawing  office,  Canada  Foundry  Co., 
Toronto;  1911-12,  drawing  office,  rebldg..  Sugar  Refinery,  Halifax;  Jan.-Aug.  1912, 
drawing,  power  house,  Toronto  Elec  Light;  1912-14,  drawing,  Algoma  Steel  Corp.; 
July-Dec.  1914,  inspector  steel  castings;  Prime  Steel  Co.,  Milwaukee;  1914-15,  inspector 
shells,  Gait;  1915-19,  commissioned  officer.  Can.  Engrs.,  in  Canada,  England  and 
France,  awarded  M.C.,  captain  1918;  at  present,  drawing  and  engr.  on  constrn., 
Algoma  Steel  Corp. 

References:  B.  E.  Barnhil!,  H.  Donkin,  F.  F.  Griffin,  J.  W.  LeB.  Ross,  J.  H. 
Ryckman,  N.  L.  Somers,  A.  G.  Tweedie. 

RUTHERFORD— WILLIAM  JACKSON,  Capt.,  of  Westmount.  Born  at 
Westmount,  May  30th,  1895.  Educ,  at  present  student  in  mech.  eng.,  McGill  Univ. 
Summer  1913,  rodman,  survey  G.T.P.;  1915-16,  with  Canadian  Engineers;  Sept. 
1916-Apr.  1919,  Royal  Air  Force,  France,  rank,  captain;  at  present,  attending  McGill 
Univ. 

References:  E.  Brown,  J.  C.  Kemp,  C.  M.  McKergow,  A.  R.  Roberts,  S.  F. 
Rutherford. 

SEIBERT— FREDERICK  VICTOR,  of  Edmonton,  AHa.  Born  at  Port  Elgin 
Ont.,  Nov.  8th,  1885.  Educ,  B.A.Sc,  Toronto  Univ.  1909;  post  grad.  1912.  D.L.S., 
S.L.S.,  A.L.S.  and  O.L.S.  1909  (8  mos.)  asst.  on  D.L.S.;  1910-11.  asst.  base  line 
surveys;  1912,  chief  of  party,  surveys,  Alta.  and  Sask.;  1913-15,  chief  of  party  base 
line  surveys,  N.  Alta.,  Topog.  Surveys  Branch;  1916,  chief  of  party,  subdiv.  surveys; 
1917,  dist.  engr.,  P.W.D.,  Prov.  of  Alta.;  at  present,  reclamation  of  waste  lands  and 
subdiv.  surveys,  N.  Alta.,  Topog.  Surveys  Branch,  Ottawa. 

References:  L.  C.  Charlesworth,  J.  L.  Cote,  A.  W.  Haddow,  G.  W.  MacLeod, 
D.  W.  Ritchie,  C.  C.  Sutherland. 

SHERMAN— GRANT  SIMMONS,  of  Shelburne,  N.S.  Born  at  Gloucester, 
Mass.,  July  11th,  1886.  Educ,  Coll.  Inst.,  Windsor,  N.S.,  I.C.S.  1907,  rodman, 
etc.,  ry.  location,  H.  &  E.  Ry.;  July-Dec.  1908,  levelman,  transitman,  ry.  survey; 
Jan.-Sept.  1909,  level  and  transitman,  constrn.,  Canada  Iron  Corp.,  Bathurst,  N.B.; 
1910-11,  transitman  on  Atlantic  div.,  C.P.R.;  1911-13,  senior  transitman,  maintenance 
of  way  work,  overseeing  2  field  parties  on  track  centering,  laying  out  and  inspecting 
concrete  abustments,  etc.,  St.  John,  N.B.;  1916-18,  engr.  in  charge  of  dredging,  1  yr., 
later  asst.  engr.,  on  gen.  constrn.,  Halifax  Ocean  Terminals;  Feb.-Apr.  1918,  asst. 
supt.  of  constrn.,  Altas  Power  Co.,  of  Wilmington,  Del  ,  on  constrn.  of  sulphuric  acid 
plant;  Apr.-Aug.  1918,  supt.  and  engr.  in  charge  of  constrn.  of  3  miles  broad  gauge 
track;  1918-Mar.  1919,  conslt.  representative  on  constrn.  of  tetryl  plant;  Mar.-June 
1919,  plant  surveys,  Atlas  Powder  Co.;  Nov.  1919,  surveys  for  Prov.  Highways  Board 
of  N.S. ;  at  present,  res.  engr.,  constrn.  of  approaches,  etc.,  on  highway  bridge  Annapolis 
to  GrainviUe,  N.S.  Highway  Board. 

References:  J.  E.  Belliveau,  R.  W.  McColough,  R.  L.  Nixon,  H.  N.Putnam, 
J.  W.  Roland. 

SIMSON— DOUGLAS  CHARLES  UNWIN,  Capt.,  of  Regina,  Sask.  Born 
at  Hastings,  Eng.,  Oct.  10th,  1886.  Educ,  Heidelberg  Univ.  4  yrs.;  Highbury  House 
Prep.;  Arnetts  Grammar;  1908-09,  inst'man,  constrn.  and  location,  G.T.P.;  1909-13, 
res.  engr  ,  G.T.P.;  1913-14,  asst.  chief  engr.,  Alta.  Interurban  Ry.;  1915-19,  Can. 
Engrs.,  Lieut,  and  Capt.  and  adj.  to  C.R.E.,  Can.  Corps  H.Q.;  at  present,  asst. 
A.R.C.E.  for  M.D.  12,  Regina. 

References:  J.  N.  deStein,  H.  G.  Dimsdale,  R.  J.  Lecky,  A.  J.  McPherson,  A.  G. 
Riddell. 

SMITH— SYDNEY  GEORGE,  of  Toronto.  Born  at  Berrington,  Eng.,  Oct  5th. 
1888.  Educ,  Masonic  School  (high  school)  London,  Eng.;  Salford  Tech.  School; 
Walkden  Tech.  School;  passed  Surveyors  Inst,  of  England  exam.  1904-10,  apprentice, 
survey  dept.,  Bridgewater  Estates,  Lancashire;  1910,  asst.  surveyor  on  same;  1911-12, 
draftsman,  1912-14,  field  draftsman  to  inst'man,  dept  of  surveys  and  location,  C  N.R. ; 
Sept.  1914-Sept.  1919,  military  service;  1919,  right  of  way  surveys,  G.  &  C.  Rys. 
and  N.,  St.  C.  &  T.  Rys.  for  C.N.R.;  at  present,  asst.  to  chief  land  surveyor,  C.N.R. 

References:  F.  F.  Clarke,  H.  T.  Hazen,  A.  F.  Stewart,  E.  E.  Wells,  H.  K.  Wick- 
steed. 

SUTHERLAND— ARCHIBALD  JOSEPH,  of  Winnipeg,  Man.  Born  at 
West  Bromwich,  Eng.,  Oct.  21st,  1888.  Educ,  King  Edward  VI  Grammar  School; 
private  tuition,  etc.  1907-13,  with  C.  C.  Chataway,  M.L.S  ,  transitman  on  drainage, 
special  surveys,  roads,  etc.;  1914,  asst.  engr.,  Crandall  Eng.  Co.,  Boston,  Mass.,  on 
constrn.  of  Dom.  Govt.  rly.  drydock,  Selkirk,  Man.;  1915,  prelim,  surveys  and  sound- 
ings for  prop,  new  bridge  over  Winnipeg  river  at  Lac  du  Bonnett,  Man.,  also  new 
constrn.  on  ry.;  1916,  design  and  constrn.  of  power  plant  and  reinforced  concrete 
reservoir,  Gordon,  Ironside  &  Fares,  Ltd.,  Moose  Jaw,  Sask.;  Sept.  1916  to  date, 
draftsman  in  office  of  asst.  chief  engr.,  G.T.P.Ry. 

References:  H.  E.  Berg,  C.  C.  Chataway,  G.  C.  Dunn,  J.  A.  Heaman,  J.  G. 
Legrand. 


TAYLOR— JAMES  J.,  of  St.  John,  N.B.  Born  at  Halifax,  N.S.,  Mar.  14th. 
1867.  Educ,  high  school.  Surveys,  constrn.  and  maintenance,  I.C.Ry.;  Wheeling 
Bridge  &  Terminal  Ry.;  Wheeling  &  Connelsville  Ry.;  municipal  work,  Moncton 
and  Truro,  Cumberland  Coal  &  Ry.  Co.;  surveys  Halifax  &  Eastern  Ry.;  constrn. 
various  branch  lines,  I.C.R.;  arbitration  and  private  practice;  at  present,  inspectine 
enge.,  Dept.  of  Railways  &  Canals. 

References:  W.  C.  Thomson,  R.  H.  Cushing,  C.  E.  W.  Dodwell,  W.  B.  Mackenzie, 
J.  Murphy. 

WHITE— HARRY  MANNING,  of  Winnipeg,  Man.  Born  at  Chatham,  Ont., 
June  2nd,  1888.  Educ,  grad.  in  mech.  eng.  with  honors,  Univ.  of  Tor.,  1910.  Summer 
1919,  drafting,  Buffalo  Carburetor  Co.,  Detroit,  Mich.;  May-Nov.  1910.  drafting, 
Packard  Motor  Car  Co.,  Detroit;  1910  to  date  with  Dom.  Bridge  Co.  as  follows: — 
1910-12,  drafting;  1912-13,  checking  in  detail  drawing  office;  Mar.-Aug.  1913,  estimating 
and  designing,  Structural  steel;  1913-14,  in  charge  detail  drawing  office;  1914-19, 
in  designing  dept.,  designing  and  estimating  all  kinds  of  structural  steel;  Oct.  1919 
to  date,  designing  engr.  in  charge  of  designing  for  Winnipeg  branch,  Dom.  Bridge  Co. 

References:  G.  H.  Duggan,  W.  J.  Francis,  P.  Johnson,  R.  A.  Ross,  F.  P.  Shearwood. 

WHITTAKER— FREDERIC  JAMES,  of  South  Vancouver,  B.C.  Born  at 
Weymouth,  Eng.,  Nov.  15th,  1873.  Educ,  Naval  Coll.,  Portsmouth,  Eng.  3  yrs. 
articled  pupil  to  municipal  engr.,  Kingswood,  Bristol,  Eng.;  2^  yrs.,  chief  engr.  of 
highways  and  bridges,  London  and  Clavering  District  Council,  England;  2  yrs.,  chief 
engr.  of  highways,  bridges  and  waterworks,  Peterboro  Dist.  Council,  Eng.;  12  yrs.' 
chief  engr.,  highways,  bridges,  sewage  and  water  Fletton  Urban  Dist.  Council,  Peter- 
borough, Eng.;  3  yrs.,  sewage  engr.,  and  3  yrs.  (to  date)  municipal  engr..  South 
Vancouver,  B.C. 

References:  H.  M.  Burwell,  C.  G.  Moon,  P.  Phillip,  F.  Silverton,  T.  H.  Tracy. 

WILSON— ELDON  PARKER,  of  Montreal.  Born  at  Buckingham,  P.Q., 
Nov.  7th,  1892,  Educ,  at  present  in  4th  year  civil  eng.,  McGill  Univ.  Captain, 
Canadian  Engineers,  France. 

References:  E.  Brown,  H.  M.  Lamb,  H.  M.  MacKay,  C.  M.  McKergow,  A.  R. 
Roberts. 

WILSON— JAMES  KINNEAR,  of  Montreal.  Born  at  Black  Lake,  P.Q.. 
Mar.  10th,  1894.  Educ,  at  present  in  3rd  year  mech.  eng.,  McGill  Univ.  Foreman, 
repairing  dam  at  Disraeli,  Quebec  Streams  Comm.;  lieut.,  Can.  Field  Artillery. 

References:  E.  Brown,  H.  M.  Lamb,  H.  M.  MacKay,  C.  M.  McKergow,  A.  R. 
Roberts. 

WORKMAN— SAMUEL  FRASER,  of  Kelowna,  B.C.  Born  at  Montreal, 
Nov.  2nd,  1884.  Educ,  surveying  course,  I.C.S.  1906-10,  C.N.R.,  transitman,  etc. ; 
1910-11,  transitman,  C.N.P.Ry.;  1912-14,  res.  engr.  in  charge  constrn.,  Vancouver 
Island,  C.N. P.;  May  1916-Feb.  1919,  military  service,  May-Nov.  1916,  Lieut,  in 
charge  constrn.  and  operation,  Can.  Corps  Light  Rys.;  1916-19,  officer  commanding 
light  ry.  coy.,  France;  at  present,  res.  engr.  in  charge  constrn.,  Okanagan  Branch, 
C.N.R. 

References:  D.  O.  Lewis,  J.  M.  Rolston,  W.  G.  Swan,  T.  H.  White,  A.  W.  R. 
Wilby. 

YOUNG— JOHN,  of  Winnipeg,  Man.  Born  at  Chesley,  Ont.,  Nov.  18th,  1876. 
Educ,  diploma  as  grad.  in  elec.  and  mech.  eng.,  Univ.  of  Tor.  1907.  Ju!y-Oct.  1905, 
draftsman,  Algoma  Steel  Co.;  May-Oct.  1906,  assst.  engr.  on  constrn.;  May-Dec 
1907,  engr.  on  constrn..  Can.  Ingersoll-Rand,  Sherbrooke;  1909-12,  inspector,  Canadian 
Fire  Underwriters  Ass'n.,  Toronto;  June  1912  to  date,  chief  inspector,  sprinklered 
risk  dept..  Western  Canada  Fire  Underwriters  Ass'n.,  Winnipeg,  making  layouts 
and  specifications  for  sprinkler  system,  etc. 

References:  T.  Kipp,  R.  W.  Moffatt,  W.  M.  Scott,  J.  Woodman. 

FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF   MEMBER 

JENNINGS— PERCY  JOHN,  Major,  of  Calgary,  Alta.  Born  at  Canterbury, 
Eng.,  Aug.  31st,  1881.  Educ,  science  course,  Simon  Langton  School,  Canterbury; 
3  yrs.,  articled  pupil  to  W.  Ingham,  M.I.C.E.,  M.I.M.E.  1903,  asst.  engr.  on  prelim, 
surveys  and  estimates  for  supplementary  water  supply.  Port  Elizabeth,  Cape  Colony; 
1904-05,  on  design  of  dams,  bldgs.,  etc.,  in  connection  with  same,  asst.  engr.,  later 
res.  engr.,  on  constrn.  of  Sand  River  dam,  S.  Africa;  1905-07,  res.  engr.  in  charge  of 
constrn.  of  Bolk  River  dam  S.  Africa;  1908,  contractor,  built  telephone  lines  and  instal- 
led switchboards,  etc.,  Manitoba;  1909-11,  asst.  engr.  on  location  and  constrn.  of  canals 
and  distributaries,  and  asst.  operating  engr.  on  western  section.  C.P.R.;  1911  to_date, 
office  engr.,  irrigation  branch,  Reclamation  Service;  1916-Aug.  1919,  overseas. 

References:  C.  M.  Arnold,  R.  J.  Burley,  C.  Chambers,  A.  S.  Dawson,  G.  N. 
Houston,  H.  B.  Muckleston. 

MUNRO— WILLIAM  HAMILTON,  Major,  of  London,  Eng.  Born  at  Peter- 
borough, Ont.,  June  20th,  1882.  Educ,  grad.,  S.P.S.,  Toronto,  1904.  27  mos., 
shop  and  field  training  in  mech.  eng.,  Wm.  Hamilton  Mfg.  Co.,  Peterborough;  latter 
part  of  period  in  charge  of  installation  of  milling  plant  and  drives  in  new  mining  bldg., 
Univ.  of  Toronto;  1905-06,  Jas.  Leffel  Co.,  Springfield,  Ohio,  to  study  eng.  and  shop 
methods  and  report  to  Canadian  Licencecs  of  Leffel  water  turbine;  1  mo.,  visiting 
plant  of  mech.  and  elec.  eng.  companies  in  U.S.;  1906-07,  in  charge  of  water  turbino 
sales  and  eng.,  Wm.  Hamilton  Mfg.  Co.;  1907-09,  staff  of  J.  B.  McRae,  conslt.  engr., 
Ottawa,  design  and  supervision  constrn.  of  water  power  plants,  dams,  etc.;  1909-10. 
staff  of  Smith,  Kerry  &  Chace,  Toronto,  design  and  supervision  of  constrn.,  etc; 
1910-15,  manager,  Peterborough  Light,  Power  &  Gas  Co.  and  Street  Ry.,  in  charge 
of  overhauling  and  reconstrn.  of  plant;  July  1915,  went  overseas,  workshop  officer 
and  officer  commanding  3rd  Can.  Ammunition  Sub.  Park  and  Can.  Engrs.,  M.T.Co.; 
June  1919  resigned  in  England,  rank,  major;  at  present  with  Vickers  Ltd.,  London, 
Eng.,  senior  hydraulic  engr.,  hydro  elec.  dept. 

References:  F.  B.  Brown,  J.  B.  Challies,  J.  G.  G.  Kerry,  J.  B.  McRae,  R.  B. 
Rogers. 
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NEAR— WILLIAM  PERCIVAL,  of  St.  Catharines.  Out.  Born  at  St.  Mary's, 
'int.,  Dec.  27th.  1880.  Educ,  B.A.,  1903;  B.Sc,  1907,  Toronto  Univ.  1903-04,  lecture 
asst.,  dept.  of  physics,  Toronto  Univ.;  summer  1905,  Dom.  Observatory,  Ottawa, 
and  member  ol  1  irsl  Cans  lian  1  clipse  Expedition  to  Labrador;  1906,  asst.  to  D.L.S 
on   International    Bow  11)07-08,    transiiman    on    prelim. surveys   and 

revision  of  grades,  1.  ,v  \  O.Ry.;  1908,  asst.  on  survey  between  B.C.  and  Yukon; 
1909,  city  engrs  dept.,  Toronto,  main  drainage  dept.,  res.  engr.  on  constrn.  of  trunk 
sewers  \l/b  yrs.;  1911-12,  engr.  in  charge  of  constrn.  of  all  trunk  sewer-,  same  dept.; 
Jan.  1913  to  date,  city  engr.,  St.  Catharines,  Ont.,  bridges,  pavements,  sewers,  etc. 

^  References:  A.  C.  D.  BUnchard,  P.  Gillespie,  R.  W.  Leonard,  G.  A.  McCarthy, 
G.  G.  Powell,  \V.  H.  Sullivan. 


McKAY— JAMES  KENNETH,  of  Clyde  River,  N  S  Born  at  Clvdo  Wi™, 
Jan.  22nd,  1885.  Educ.,  public  schools  and  I.CS.  1902-06  instVan  etc  on  l»nH 
Tcfv'.K  draftsman-  transitman  on  location;  1908-09,  TnltWn  on  "cons  Un 
l.U.Ky.  1910-14,  res.  engr.  on  constrn.,  G  T  P  Branch  Line  fnv  •  1Q1*  „,„;„.' 
work  on  G.T.P.;  1917.  transitman  on  rly.  location and  constrn' as orivaTann  n"06 
com.  officer,  A.  Coy.,  3rd  Can.  Ry.  Troops,  France,  ?9wXu?.'  in  charg "o surveys" 
and  constrn.,  asst.  to  chief  engr.,  12th  C.R.T.;  Apr  1919  to  date  cW™  J  JUV  y 
road  survey,  with  N.S.  Board  of  Highways  in  Yarmouth "and  SheibSrnf  cooties*  °" 

References:  G.  C.  Dunn,  C.  O.  Foss,  A.  J.  Gayfer,  H.  Longley,  J.  W.  Roland. 


5«:SlS^{l? ^^^^^^^[j^r^'^-m^^  F°R  TRANSFE*  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 


Kingston,  Out.,  July  8th,   1872.     Educ.  B  Sc,  .McGill  Univ.  1896.     B.C.  ElecT'rty.i 
track   work;   1900-06,   gen     manager.    Vancouver   Engineering  Works   Ltd  ;    1906  to 
date,  managing  director.  Vancouver  Machinery  Depot  Ltd.,  plant  design,  steam  and 
elee.,  etc  ;  military  service;  engr.  in  charge  maintenance  on  Palestine  Military  Rys 
etc.;  with  Royal  Engrs.  during  war. 

,       References:  W    Anderson.  C.  E.  Cartwright.  H.  K.  Dutcher,  R.  F.  Hayward, 
J.  H.  Kennedy,  E.  G.  Matheson. 

FOR  TRANSFER  FROM   CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

BROWNE-ERNEST  FRANK,  Lieut.,  of  Ottawa,  Ont.  Born  at  Great  Yar- 
"n?^  Englami'  July  27th>  18S7-  Educ-  BSn-  Queens,  Univ.  1914;  D.L.S.,  etc  • 
1906-09,  surveyors  gen.  asst.  on  Militia  Topog.  Surveys  and  D.T.S.,  also  in  charge 
levelling,  etc.;  1910-14,  in  charge  transit  work,  D.L.S.;  1914-19  Lieut.,  Can.  Engrs 
on  various  eng.  work,  1917,  layout  of  2  reproduction  schemes  in  France,  etc.;  at  present' 
temporary  employed  as  eng.  clerk  in  drainage  div.,  Reclamation  Service. 

W.  LRMSm;  W.  pVwdgar""'  °"  ^  '''  °'  Gwi'lim'  °'  *  Herriot'  A'  Ma^hail- 

isfiJC^SIDIr^0IlX  .F?f ?CIS5  of  T°r°nt°.  Ont.  Born  at  Toronto,  Sept.  2nd, 
,|2SJ*  ^n-1'  ,M!cVels  Coll  and  Toronto  Tech.  School.  1903-06,  clerk  in  mech 
dept.,  1906-0/,  clerk  in  acct.  dept.,  operation  and  constrn.,  C.P.R .;  1907-08  stock- 
keeper  and  asst  foreman,  N.T.CRy.;  1908-10,  estimate  clerk  and  asst.  to  chief  engr., 
t-.iVK.,  1910-12,  draftsman  and  asst.  to  chief  engr.  of  surveys  CNR-  1912-lV 
draftsman  and  asst  to  chief  engr..  Can.  Nor.  Elec.  Lines;  19 12-13,  draftsman 
and  asst.  architectural  and  bridge  dept.,  C.N.R.,  Toronto;  1913-15,  concrete  inspector 
^o  foV^V0""1/11-  °f  n<T  wharve*'  St.  John,  N.B.,  Maritime  Dredging  &  Constrn 
u  V  i91.5"18-.  aaa^:  enp-.  Toronto  harbor  improvements,  P.W.D.;  191«T  asst  en"r 
British  America  N. eke  Corp.  Sudbury,  and  National  Iron  Corp.,  Toronto;  at  present' 
asst.  engr.,  Dept.  Public  Highways,  Ontario.  present, 

WieRteedenCeS:  G'  Hogarth'  El  D-  Lafleur.  W.  A.  McLean,  C.  McN.  Steeves,  H.  K. 

M     H^W°°ea_I|ERBETRT  PF'RCY.  of  Toronto,  Ont.     Born  at  Lincoln    Eng 
May  24th,   1889      Educ,   Lmco  n   Municipal  Tech.   Coll.    1906      1906-09 i    articled 
pupil  to  wa  erworks  engr.,  Lincoln;  1909-10,  asst.  engr.,  on  design  of  water  suonlv 

he'-0";,,1,^"11'   USSt-   T'   enSr;   °n   COnstrn-    of  reservoir,   sewer  laying    pumpfng' 
etc.;   1911-12,  engr.   in  charge  of  constrn.   of  div.   bldgs.,   C.N.B  ,   Regina"  1912-n 

officer  NU  e"ur  '  '":u"lf'"(:;"ce  of  ^  dePt-  and  (12  mos.)  draftsman,  bridge  engr's 

W.  ttXTwS&Z  K^1nnZn^Ce-  ^  ^  °^  H"  A'  Goldman, 

Copper  Co.,  Colon  Hill  Mine;  1910,  transitman,  geologiclT7urVey    N  B        911CTn 

Co     Wnnfnc.°   lP9n  i^Tn  '"  ^Y  W'13'  detaSn«  structural  stolDom  Bridge 
loti  <i        P  Ti  l9137U   l'»  >',os.)  cheeking  structural  steel,  Man.  Bridge  Co     WnT 

v  r    \TJ1  nl'",'-",:l"'  J-  (;'  W  "*"  1;"«-  C°-  Grand  "u  "or.net  Fans    Wiimipla 
Kaver,  Man.;  1915-17,  engr.  on  constrn.  of  Spirit  Lake  Internment  Camn    Pn     -!i!S 

Co     LaliZ  '^T^,  19'7-18'. detailing  "rly.  and  highly bridgT^m^ridge" 
v^o.,  i^acninc    1918  to  date,  designing  encr     with  f    11    H™„o  ji,  r-  V!    "llugt- 

Port  Arthur,  at  present  asst.  eng*,  Sn  SSSlteToPpSt  CoTorne  grainetato^"" 

II.  U.  MacKay^'  H"  DUg8an'  L'  M<  J°nCS'  R'  S-  Lea'  W"  S-  Lea.  J-  J-  Macdonald, 


->fithBiAsR^NE|TLY1ViAANo  F-n,of   Hami'ton,   Ont.     Born   at  Brantford     Ont      Julv 

EngA1  cLth^m  En^Af9CMTOr0nt°  UaiV"  l$Ui  eng-  COUrse  f°r  eommission.'Rova^ 
in,  /    ■'  ^t^tf11™.  ^"S-     1914,  inspector  on  road  constrn  work  and  sidewalks  Toronto' 

References:  F.  Barber,  J.  R.  Cockburn,  P.  Gillespie,  R.  Latham,  C.  R.  Young. 

17thB08QRBG^NAIS,-J-  ALBERT,  of  Quebec,  P.Q.     Born  at  St.  Clet    P  Q     June 
en£,V8%?^ 

conslt    engr.  and  land  survevor-  Fph-M.v  ton    w.  P^T-"'  l-  Cp  LaDPrge, 

StoJohn;  May  1913  to  dat^v^  ^*h^^ &$$$£&  ^ 

PichReferenCC3:  A*  °'  Bourbonn;lis.  A-  Fraser,  F.  C.  Laberge,  J.  O.  Monlreuil.  J.P. 

WalkBeenrenCeS:  C"  N"  Mitche"'  J"  A"  H'  ^^^  A-  W-  Smith,  A.  J.  Taunton,  W. 

Nov^nd^^EdJ^Brp8^'-^   S?!kirk'  ,Man-     Born   at   Sharon,    Pa., 

engr.,  Winnipeg  Aqueduct  Constrn.  Co.;  at  preWt?{™?ma^ 

G.  FRRichan?w:  S^0™'^  °'  L'  McLean'  R"  W'  Moffatt-  J-  A-  «•  O'Reilly, 

References:  E.  Brown,  H.  M.  Lamb,  H.  M.  MacRay,  K.  S.  Pickard,  H.  W.  Read. 

Educ^crMcoffiV1?^    019T2T3°V9NmSo^BOrHn   **    ^    °Ct-    6th'    1892- 
Rv    &  I  B    &  E    Rv  •  1914  (4  t™  ?        i3  (-    ?os)  rodman  0"  rly.  constrn.,  C.N.O 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOTASTIC  PRINTS 

Photostatic  copies  may  be  obtained  of  any  of  the  articles  listed  in  this 
section. 

Price  of  each  print  (up  to  11  x  14  in.  in  size),  25  cents,  plus  postage.  A 
separate  print  is  required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 


29  West  Thirty-ninth  Street, 


Harrisson  W.  Craver,  Director, 

Engineering  Societies  Library, 


New  York,  N  Y 


ABRASIVE  WHEELS 


The  Use  of  Abrasive  Wheels  for  Metal  Cutting,  Edwin  L.  Monk.  Can. 
Machy.,  vol.  22,  no.  24,  Dec.  11,  1919,  pp.  576-578,  2  figs.  Directions  in  regard 
to  selection  and  mounting  of  wheels. 

See  also  Grinding  Wheels. 

ACCIDENT  LIABILITY 

Determining  Accident  Liability,  Chelsa  C.  Sherlock.  Iron  Trade  Rev., 
vol.  65,  no.  21,  Nov.  20,  1919,  pp.  1384-1385.  Points  out  extent  of  damages 
based  on  depreciation  of  earning  capacity  of  workman  in  his  trade,  regardless 
of  what  wage  his  employer  may  continue  to  pay  him. 

ACCIDENT  PREVENTION 

Supervision  as  a  Factor  in  Accident  Prevention,  L.  A.  De  Blois.  Safety 
Eng.,  vol.  38,  no.  4,  Oct.  1919,  pp.  199-202.  Discusses  engineering  revision, 
safety  education,  question  of  responsibility,  results  obtained  in  one  plant  built 
during  war,  and  frequency  and  severity  rates.  Paper  read  before  Eighth 
Annual  Safety  Congress. 

Instructions  to  Construction  Foremen  for  Prevention  of  Accidents.  Eng. 
&  Contracting,  vol.  52,  no.  25,  Dec.  17,  1919,  pp.  692-694.  Prepared  by 
Erection  Department  of  McClintic-Marshall  Construction  Co. 

ACCIDENTS 

Accidents  in  Miscellaneous  Building  Trades.  Contract  Rec,  vol.  33,  no. 
50,  Dec.  10,  1919,  pp.  1145-1146,  1  fig.  Risks  peculiar  to  sheet-metal  workers, 
painters,  electricians,  plumbers,  etc. 

See  also  Scaffolding. 

ACCOUNTING 
See  Cost  Accounting;  Railways,  Accounting. 

ACETYLENE  WELDING 

See  Oxy-Acetylene  Welding. 

ACOUSTICS 

On  the  Partial  Tones  of  Bowed  Stringed  Instruments,  C.  V.  Raman. 
Lond.,  Edinburgh,  and  Dublin  Phil.  Mag.,  vol.  38,  no.  227,  Nov.  1919,  pp.  573- 
581,  5  figs.  Discussion  of  variation  of  amplitudes  and  phases  of  partial  vibra- 
tions with  positions  of  bowed  point  within  musical  range  of  bowing. 


See  Gases. 


ABSORPTION 
AERODYNAMICS 


Reports  of  the  Research  Laboratory  for  Aerodynamics  at  Gottingen — III 
(Mitteilungen  aus  der  Gottinger  Modellversuchsanstalt  fur  Aerodvnamik), 
C.  Wieselsberger.  Zeitschrift  fiir  Flugtechnik  und  Motorluftschiffa'hrt,  vol. 
10,  no.  9  &  10,  May  31,  1919,  pp.  93-95,  2  figs.  Equations  for  determination  of 
load,  volume  and  resistance  of  wings. 

AERONAUTICS 

Altitude  Flying.  Some  Physical  and  Psychical  Effects  of  Altitude,  Chas.  Atkin 
Swan.  Aeronautics,  vol.  17,  no.  318,  Nov.  20,  1919,  pp.  468-469.  Causes 
of  discomforts  at  altitudes  above  18,000  ft.  and  how  they  can  be  avoided.  (To 
be  continued.) 

The  Possibilities  of  Flying  High.  Flight,  vol.  11,  no.  47,  Nov.  20,  1919, 
pp.  1498-1501,  3  figs.  Curves  showing  thrust  per  hp.  at  various  translational 
speeds  for  constant  efficiency. 


Drag  Chart.  A  Weight,  Speed,  Altitude  and  Drag  Chart,  C.  H.  Powell.  Aeronau- 
tics, vol.  17,  no.  317,  Nov.  13,  1919,  pp.  448-449,  2  figs.,  partly  on  supp.  plate. 
For  calculating  drag  of  aeroplane,  but  specially  it  is  presented  as  means  of 
visualizing  influence  on  drag  of  weight,  speed  and  height. 

Effects  of  Weather  Conditions.  Effect  of  Winds  and  Other  Weather  Conditions 
on  the  Flight  of  Airplanes,  Charles  F.  Brooks  and  others.  Monthly  Weather 
Rev.,  vol.  47,  no.  8,  Aug.  1919,  pp.  522-532,  10  figs.  Suggested  scientific 
explanations  of  phenomena  observed  in  flying. 

Explanation  of  Peculiarities  Observed  in  Flying  in  the  Wind,  J.  G.  Coffin. 
Aviation,  vol.  7,  no.  9,  Dec.  1, 1919,  pp.  382-385,  9  figs.  Technical  study  of  effect 
of  wind  gradient. 

Government  Control.  A  Bill  to  Create  a  Department  of  Aeronautics,  Allen 
Sinsheimer.  Automotive  Industries,  vol.  41,  no.  21,  Nov.  20,  1919,  pp.  999- 
1001  and  1033.     Draft  of  bill  to  create  Department  of  Aeronautics. 

Civilian  Aviation  Control  Favored  by  General  Staff,  Allen  Sinsheimer. 
Automotive  Industries,  vol.  41,  no.  20,  Nov.  13,  1919,  pp.  949-958,  1  fig.  Com- 
mittee of  major  generals  appointed  to  investigate  New  and  Curry  Bills  suggests 
creation  of  Department  of  Aeronautics  leaving  activities  of  Army  and  Navy 
under  those  departments. 

Helicopters.  Again  the  Helicopter?  Robert  G.  Skerrett.  Sci.  Am.  vol.  121,  no.  24, 
Dec.  13,  1919,  pp.  576-577,  3  figs.  Experiments  of  Peter  Cooper  Hewitt  and 
Francis  Bacon  Crocker  who  said  to  have  produced  helicopter  which  has  developed 
lift  of  4000  lb.  with  motor  of  200  hp. 

Italy.  Aeronautics  in  Italy  (L'A£ronautique  en  Italic).  Aeronautique,  vol.  1,  no.  6, 
Nov.  1919,  pp.  216-226,  6  figs.  Particulars  of  principal  types  developed  and 
notes  on  present  organization  of  civil  aeronautics. 

Navigation  Rules.  The  Need  for  Civil  Aerial  Transport,  W.  F.  Durand.  Auto- 
motive Industries,  vol.  41,  no.  21,  Nov.  20,  1919,  pp.  1020-1024.  Suggestions 
for  establishing  system  of  inspection  and  classification  rules  of  the  road  to  insure 
safety  in  aerial  navigation. 

Radiotelegraph  Sets.     See  Radiolelegraphy,  Aeronautical  Sets. 

See  also  Aeroplanes;  Airships;  Aviation;  Balloons;  Flying  Boats;  Propellers; 
Seaplanes. 

AEROPLANES 

Armsthong-Whitworth.  The  Armstrong-Whitworth  Aeroplanes.  Aerial  Age, 
vol.  10,  no.  6,  Oct.  27  and  Nov.  3,  1919,  pp.  203-204,  3  figs.  Principal  charac- 
teristic of  90-hp.  biplane  type  F.  K.  3,  160-hp.  biplane  type  F.  K.  8,  A.  W. 
quadraplane  type  F.  K.  10,  A.  W.  Armadillo,  and  A.  W.  Ara  single  seater. 

B.  A.  T.  B.  A.  T.  Types.  Aerial  Age,  vol.  10,  no.  8,  Nov.  24,  and  Dec.  1,  1919,  pp. 
287-288,  3  figs.     Characteristics  of  F.  K.  27,  Basilisk  and  Bantam  types. 

Bristol.  The  Bristol  Coup?  and  Hydro-Airplane.  Aviation,  vol.  7,  no.  6,  Oct.  1.5, 
1919,  p.  265,  1  fig.  Principal  particulars  are:  Weight  loaded,  2800  lb.;  overall 
length,  25  ft.  9  in.;  wing  span,  29  ft.  3  in.;  climb,  6500  ft.  in  18  min. 

British.  A  British  Air  Limousine.  Automotive  Industries,  vol.  41,  no.  22,  Nov. 
27,  1919,  pp.  1070-1071,  5  figs.  Chief  specifications  are:  Engine,  Rolls-Rovce 
Falcon,  Mark  III;  span,  38  ft.  2  in.;  length,  28  ft.  6  in.;  height,  10  ft.  9  in.; 
weight,  3,400  lb. 

Cato  Monoplane.  The  Cato  Sporting  Monoplane.  Aeronautics,  vol.  17,  no.  311, 
Oct.  2,  1919,  pp.  332-333,  4  figs.  Also  Aerial  Age,  vol.  10,  no.  4,  Oct.  6,  1919. 
pp.  126-127.  Principal  data  are:  Overall  span,  28  ft.  J 1 '  •>  in.;  overall  length,  20 
ft.  10  in.;  weight  fullv  loaded,  27  lb.:  high  speed  at  low  altitude,  (is  miles  per  lir.; 
climb  in  10  min.,  4500  ft. ;  ceiling,  12,000  ft. 

Characteristics.  Comparative  Averages  of  Characteristics  for  Several  Pursuit  and 
Reconnaissance  Airplanes,  Randolph  Hall.  Aviation,  vol.  7,  no.  7,  Nov.  1, 
1919,  pp.  298-300,  8  figs.  Based  on  actual  performances  and  measurements 
taken  from  planes  operated  by  U.  S.  Air  Service  in  France. 

Climbing  Rates.  Computations  of  Airplane  Climb,  F.  W.  Caldwell.  Aviation,  vol. 
7,  no.  8,  Nov.  15,  1919,  pp.  355-356.  Examples  of  calculation  of  climbing  rate 
witli  fixed  -blade  propeller. 

Commercial.  The  Commercial  Future  of  the  LargcAirplane,  W  B.  Barling.  Auto- 
motive Industries,  vol.  41,  no.  17,  Oct.  23,  1919,  pp.  822-823.  For  development 
of  commercial  service  writer  looks  to  large  multi-engined  airplane.  l!  <li>cusses 
possibilities    of    constructing    40,000    lb.    machine. 

Construction.  Brazing,  Welding  and  Soldering  in  Aeroplane  Construction,  B.  C. 
Boulton.  Aerial  Age,  vol.  10,  no.  4,  Oct.  0,  1919,  pp.  1  19-121,  4  figs.  Purposes 
for  which  each  process  is  best  suited. 

Cast  Metal  Parts  in  Aeroplane  Construction,  Walter  .1.  May.  English 
Mech..  vol.  110,  no.  2852,  Nov.  28,  1919,  pp.  205-206,  5  figs.  How  various 
foundry  practices  affect  strength  of  metal. 

The  Care  of  Aeroplane  Wood.  I'.  .1.  Hallauer.  Aerial  Age,  vol.  10,  no.  8, 
Nov.  24  and  Dec.  1,  1919,  pp.  289-290.  Precautions  necessary  in  storing  and 
shipping  of  aeroplane  stock. 


28 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


91  ™ etfi-C°cnstrUC,tmS  0f  A'^alKA-  P-  Thurston.  Aeronautical  Jl.,  vol. 
m.'^l  10°'  ,SePt-  1919'  PP:  473-512,  41  figs.  Methods  of  design,  kinds  of 
materials  used  and  method  of  testing  specimens  at  various  works  in  England. 

D-  F-  ^E™'l'V?n  ThoG^rmaS  D-JF; F-  CommerciaI  Four  Engined  Biplane.  Aerial 
wfth  inur  2on..?n  \PeC-A  and  ?5'  19?9'  BP-"  326"328'  4  ^  Machine  is  fitted 
rin«K«.P,fVen!fda  engines  placed  in  fuselage  and  driving  airscrews  on 
wings  by  means  of  bevel  gears  and  shafts. 

D°PESh^<br?P,aJ<N-r,0Poes,na,nnd  D°Pin8-  w-  H.  Smith.  Aerial  Age,  vol.10.no  6 
Commit^  SMJHfcP-  *"  ^  "*     RCP°rt  ^  »  °f  Naii°nal  **« 

Eagle-  Scf  Cu/tiss  Eae'e  Transport  Airplane.  Aviation,  vol.  7,  no.  7,  Nov.  1  1919 
propellers  ^  fusela*e  blPlaDe  fitted  with  additional  wing  engines  and 


Hangars.    See  Hangars. 

H'LD"Dtf!n9^TppIKlIafeet  fPort»lrt-  Ae"al.Aee.  vol.  10,  no.  11. 
"4  ft  •  l^nVth  10^;  f      •  i1,   ,  fi5s.,  G.e?er?'  characteristics  are:  spread  overal 

fpeed'Se  35  el'm.p.h8     '         ^  "**  P1'0t  "^  fU6'  f°P  three  hoUrs  700 '  *" 
LAWSOK     Air  Li        .    Designed  foi -Commerce      Automotive  Industries,  vol.  41,  no 
Lawson   C-2-  "        gS-     Deta'ls  °f  con»truction  of  twin-motor 

■?lfi  Thf^La«f°n  AirP,lane  C"2-  .Aviation,  vol.  7,  no.  7,  Nov.  1,  1919  dd  315- 
IS  fV  •  »rf,'r,  &ftrurtural  characteristics  are:  overall  length,  48  ft.'  overallheitht 
lo  ft.,  span  of  upper  and  lower  wings,  91  ft.;  total  weight,  loaded,  13™2S 'lb 

L,MITA™N23,  Ja^^^np^a^™^™.  A.Ryan--  ^onautical  Jl., 
lowing  conditions-  (?)  ffi^toKYaW^ed  t»Z Z^Tt  of"*  ffo1" 
same  for  all  s.zes  and  (3)  density  of  atmosphere  constant      P       Q'  ft'  °f  SUrfaCe 

NlEurf  .if:  ^rt  ss;tR^  \™Af6  ^  ^  £P. 

Performance  Estimation.     Estimating  Performance  of  an  Airplane    V    F    r-i     i 
Aviation,  vol.  7,  no.  8,  Nov.  15   1919   nr>   W^sn   i  «„      r  a  •  •  clark- 

duration  and  military  or  commercial  load.  '  '  **     °'Ven  engme'  fli^t 

^^o.^fe  Flight,  vol. 

out  by  Am.  Bur.  of  Standards'.  *  aSed  °n  exPe"ments  carried 

STRESSvoi.  iftj^ft  3!S,d3l!!lf7ln^318ei?p1t  ll'  o^t  S^    A™«<*. 

919,  pp.  289-292,  314-315,  406-407. 450-45^  and' 471-472-  ^'fiN°V-«13  and  20' 

SSBa£8g£JgB 

""lissniipsii 

1919T9Clhpnal,?rd"S-     Ef-.P-sior/Air  Service^Daylon,  Ohio,  no   7   Apr 
WoKuts^ftS:™  t6StS  f0r  deterniining^aYe 

nautics,  vol.  17,  no.  315,  Oct   30   1919  do   419  419      T ,t  S.ee  ,a,?°  Aero" 

Snels^^ 

UNDE^RD'cAcGTl,  mr5rfpSrr5r9tTfi/s°hnAD-  ^  F1!ght-  **  "•  -. 
continued  I     1^^^^^%J^^^^^^.     (To  be 

W,N°  fra-SBl  ^i2^nvo?°I5r^MaMV^8 ^^  ^cation, 
329*330  and  335.  403-406  -.nd  418  TvL=  „(  •'  DeCl  81  15  and  29'  1919.  PP 
application  o!  ^Zl^^A^&t^X^r^™  C°VeA^ 

WIH0  A&t^ra  *a~d  M- Wirka- 

plywood  web,  twisted  veneer  stran  £™i  iw?  ;  2  fi.KS'  Load-travel  curves, 
Madison,  V7ia  showed  tnatrih«nf?f,-f=«1  "  trus3  typ?s  at  Forest  Service 
"  her  type,.  riCoTWarVen  ussype  design  no*  Vt.^  8°  ^  ™  those  oi 
per  unit  weigh!  to  all  oth  er  ribsterted  B  °  l1,  were  suPenor  in  strength 
See  also  Flying  fioah:  Seaplanes. 

AEROPLANE  ENGINES 

altitude*  from  2000  ft    to  -uionn    ^iVh      '  p'    !   •313V1 '  flKS-     Tests  covering 

glandel      StronTl^g    nd  Ti'  ef  rLre  ors  %"%  B^f  Sr'tf  8,tlcTSJVely  witg 
Power  Plants,     Report  No.  x  •,r"uretor8-     u- H- "ur- of  Standards  Aeronautic 


Fuel.  Qualities  of  Gasoline  for  Aviation  Motors  (Les  qualites  de  l'eesence  nnur 
nn^^oTl'^'A-  Grebe!"  GAnie  Civil, Vol.  75,  no  21^0^22  P919 
IPAe6r1o^ut%3uefiSHtaihea.raCtenStlCS  °f  fud  *"d  ™  September  IsTbfservL'e 

aluminum  with  pressed  in  steel  liners  for  pistons.  * 

Napier  Lion  Aero  Engine  with  New  Arrangement  of  Cylinders,  M  W  Bourdon 
Automotive  Industries,  vol.  41,  no.  21,  Nov  20  1919  nn  lrififi  imo  «r.H  ims' 
13  figs.  .  Napier  Lion  450-hp.,  12-cyhnder engine  designed  KHrB^v,' 
air  service.  Attention  is  called  to  short  stroke?  r^oner-bearnl ^nkshaft ^  and 
special  details  of  cylinder  and  head  construction.  taring  cranksbatt  and 

Sii>DEtEY  P^a^  The  Siddeley ;  Puma  Ah;eraft  Engine.  Automobile  Engr.,  vol.  9. 
n^li^f'  -v  1919- PP-  369-376,  26  figs.,  partly  on  supp.  plate.  Engine  has  six 
cylinders  in  line  antf  is  of  vertical  water-cooled  type.  Valves  art  actuated  hv 
overhead  camshaft  which  operates  exhaust  valves  directly  from  cams  and  inK 
TnSciS  meaanner°f  ^^    CylinderS  arC  °f  aluminum-  with^eeTlTne^angel 

Starting.     The  Starting  of  Aeroplane  Engines— I,  T    L    Sherman       A«t«m«K!l. 

VlKIN°n  325eiVfSi,Virraft  ¥0t,°r-     Aeria!  Age'  vo'"10-  no-  9.  Dec.  8  and  15  1919 
of  ft5;  cVfcderTetXS t' Sd^S'  X  ^  haVi"g  ^  "*"  °f  ^SS 
iSee  a/so  Internal-Combustion  Engines. 

AIR  ANALYSIS 

i^T?5^0*  "-  S^?Sft  ppm  i^ 

1921,  5  figs.     Two  thermometry  methods  are  described.  PP' 

AIR  CONDITIONING 

AIRCRAFT 
Staple"™'"1'™'  AeroHane,;  Airships;  Aviation;  Baloons;  Flying  Boats; 

AIR  PUMPS 
See  Pumps,  Air  ;  Blowers  ;  Compressors. 

AIRSHIPS 
Sept^fe  on  ?77  2loe'BTZne'v,  CaVe- +  Aero"a«tics,   vol.    17,   no.   309. 

^eESEf----  ---•«•  ^e^ro?aS 

no.  9FDnech  W^dS  1oW09C?nfiS^UCti0n•  ^-^^     A"atio"-  vol.  7. 

See  aiso  Balloons. 

ALCOHOL 

Industrie  SJ  ^eC*rt^aIc^r°££rt°s^^^ 

CondiUo0ns0ofauseIOt0r  FUC''     TImeS  Eng'  SupP-  "°-  537'  ^  ™™>  P-  223. 
ALLOYS 
ALCMiNyM^    Heat  Treating  of  Aluminum  Alloys  (Traitements  thermiques  d'alliages 
teSjA  nGo:TIdSep^2T^9Rep;dU5S71d?74:tnfiCgeS  ^ufei'S 

rnduiSTolS  ^€,^?Ss1fg?-^JBS»-  ^  PAutorivef 

aluminum  alloys  developed'  during ^nrfspecfaliy  L^ife  a'ilc^vs.^-     PT0^Ue3  of 
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Tin-Antimont-Arsentc.  The  Ternary  Alloys  of  Tin-Antimony-Arsenic.  Engin- 
eering, vol.  108,  no.  2811,  Nov.  14,  1919,  pp.  663-667,  22  figs.  Most  perfect 
structural  arrangement  of  crystals  is  said  to  have  been  obtained  in  alloy  con- 
taining 70  per  cent  and  85  per  cent  tin,  25  per  cent  and  18  per  cent  antimony, 
and  4  to  5  per  cent  arsenic.  Photomicrographs  of  eutectics  of  various  alloys  are 
shown.     Paper  read  before  Inst,  of  Metals. 

ALTERNATING-CURRENT  REGULATORS 

An  Automatic  Current  Limiting  Regulator  for  Alternating  Circuits. 
Engineer,  vol.  128,  no.  3332,  Nov.  7,  1919,  pp.  470-471,  4  figs.  Characteristic 
curves  of  clutch  designed  to  transmit  definite  torque  irrespective  of  slip  between 
two  members  of  clutch. 

ALTERNATORS 

See  Electric  Generators,  A.  C. 

ALUMINUM 

Aluminum  in  Aeronautics  (L'Aluminum  dans  l'aeronautique),  M.  Grard. 
Aeronautique,  vol.  1,  no.  6,  Nov.  1919,  pp.  227-236,  11  figs.  Graphs  showing 
variations  of  mechanical  characteristics  of  traction  corresponding  to  various 
percentages  of  rolling.     (Concluded.) 

AMERICANIZATION 

See  Industrial  Relations,  Americanization. 

AMMONIA 

The  Svnthesis  of  Ammonia — I,  II  and  III,  E.  B.  Maxted.  Chem.  Age, 
vol.  1,  no.  19,  20  and  22,  Oct.  25,  Nov.  1  and  15,  1919,  pp.  514-515,  540-542  and 
590-592,  1  fig.  Relation  between  direct  synthesis  of  ammonia  and  alternative 
methods  of  nitrogen  fixation  are  discussed  from  economic  standpoint.  Tech- 
nology of  process. 


AMPLIFIERS 


See  Vacuum  Tubes. 


APPRAISAL  AND  VALUATION  METHODS 

Appraisal  and  Valuation  Methods,  David  H.  Ray.  Mech.  Eng.,  vol.  41, 
do.  12,  Dec.  1919,  pp.  931-936,  6  figs.  Writer  points  out  need  of  engineer's 
entering  appraisal  field,  particularly  because  he  is  likely  to  be  more  familiar  with 
cost  and  value  of  materials,  machines  and  structures  than  lawyer  or  accountant. 
Writer  also  defines  terms  used  in  appraisal  work  and  emphasizes  desirability  of 
giving  a  value  to  a  machine  as  a  unit,  of  grouping  of  similar  tools,  and  of  use  of 
symbols  in  forms  of  numbers  and  letters  in  tagging  materials  to  be  appraised. 

ARMATURE  SLOT  WEDGES 

Armature  Slot  Wedges.  F.J.  Aimutis.  Elec.  Jl.,  vol.  16,  no.  12,  Dec.  1919, 
pp.  524-525,  1  fig.  Comparative  study  of  various  materials  suitable  for  manu- 
facture of  slot  wedges. 

ARMY  ENGINEER  CORPS 

Engineer  Operations  in  France,  A.  H.  Lovell.  Mechigan  Technic,  vol.  32, 
no.  3,  Oct.  1919,  pp.  173-181,  4  figs.  Duty  of  officers  in  engineer  corps  of  army 
and  notes  on  organization  of  corps. 

ARTILLERY 

Flash  Extinction-.  Cause  of  Flashes  Produced  by  Artillery  Fire  and  Method  for 
Extinguishing  (Sur  les  lueurs  produites  par  le  tir  de  l'artillerie.  Procecle 
general  d'extinction  de  ces  lueurs),  M.  Delpech.  Comptes  rendus  des  stances 
de l'Aeademie  des  Sciences,  vol.  169,  no.  13,  Sept.  29,  1919,  pp.  581-583.  Flashes 
are  said  to  be  caused  by  violent  and  instantaneous  combusion  of  mases  of 
carbonic  oxide  and  methane  in  contact  with  air.  Addition  of  grease  to  powder  is 
said  to  be  principal  element  in  process  of  extinction. 

Manufacturing.  Machining  Problems  Solved  in  Gun  Making — I.  Am.  Mach.,  vol. 
51,  no.  21,  Nov.  27  and  Dec.  4,  1919,  pp.  949-952,  17  figs.  Tooling  processes 
devised  to  obtain  requisite  accuracy  in  heavy  pieces  of  ordnance. 

Mechanical  Equipment.  The  Development  of  Artillery  During  the  War,  M.  E. 
de  Jarny.  Soc.  of  Engrs.,  Jl.  and  Trans.,  vol.  10,  no.  8,  1919,  pp.  221-238  and 
(Discussion),  pp.  239-246,  17  figs.  Emphasizes  overwhelming  importance  of 
mechanical  equipment. 

Mountings.  12-In.  Gun  Mountings  on  H.M.S.  "Agincourt."  Engineering,  vol. 
108,  no.  2813,  Nov.  28,  1919,  pp.  703-705,  10  figs.,  partly  on  supp.  plate.  Main 
feature  of  mounting  is  that  one  lever  works  all  machinery  in  gun-house  and  thus 
replaces  four  levers. 

Quick-Firing  Gun.  The  British  18-Pounder  Quiok-Firing  Gun.  Am.  Mach.,  vol.  51, 
no.  16,  Oct.  16,  1919,  pp.  733-735,  6  figs.  Operations  of  fitting  to  cartridge  gage 
and  rifling  gun.     (Concluded') 

Rail/way.     See  Railway  Artillery. 

Range  Finders.  The  Manufacture  of  Artilkrv  Range  Finders,  Geo.  H.  Thomas. 
Am.  Mach.,  vol.  51,  no.  23,  Dec.  18,  1919,  pp.  1045-1047,  7  figs.  Theory  and 
processes  employed  in  manufacture  of  instruments  for  measuring  definite 
distance  from  gun  to  target,  and  determining  angle  to  elevate  gun  so  that  pro- 
jectile shall  reach  target  before  force  of  gravity  brings    iito  earth. 


The  Works  and  Products  of  Messrs.  Barr  and  Stroud,  Limited.  Engin- 
eering, vol.  108,  no.  2812,  Nov.  21,  1919,  pp.  669-672,  3  figs.  Fortress  range- 
finders  and  mountings.     (Continuation  of  serial.) 

.See  also  Railway  Artillery. 

Rifling.     Rotating  Bands,  O.  Veblen  and  P.  L.  Alger.     Jl.  U.  S.  Artillery,  vol.  51, 
no.  4,  Oct.  1919,  pp.  355-390,  20  figs.     It  is  recommended  that  rifling  of  gun  be 
made  with  uniform  twist,  applying  approximately  ten  grooves  per  inch  of 
caliber,  width  of  grooves  being  somewhat  greater  than  that  of  bands. 
See  also  Ordnance;  Machine  Shop. 

ASBESTOS 

Asbestos,  Oliver  Bowles.  Dept.  Interior,  Bur.  Mines,  Monthly  Reports  on 
Investigations,  Nov.  1919,  4  pp.  Characteristics  of  specimens  found  in  various 
parts  of  the  world,  and  historical  survey  of  commercial  utilization. 

ASPHALT 

Production  of  Asphalt  from  Trinidad  Lake,  Henry  D.  Baker.  Better 
Roads  &  Streets,  vol.  9,  no.  6,  July  1919,  pp.  223-224,  2  figs.  Methods  of  mining 
necessitated  by  constant  movement  of  lake. 

ASYNCHRONOUS  MOTORS 
See  Electric  Motors  A.  C;  Electric  Generators  A.  C. 
ATOMIC  STRUCTURE 

Atomic  Projectiles  and  Their  Collisions  with  Light  Atoms,  Ernest  Ruther- 
ford. Science,  vol.  50,  no.  1299,  Nov.  21,  1919,  pp.  467-473.  On  method  of 
calculating  number  of  recoil  atoms  scattered  through  any  given  angle  through 
direction  of  flight  of  alpha  particles.  Address  delivered  before  Royal  Inst,  of 
Great  Britain. 

The  Constitution  of  the  Atom  and  the  Properties  of  Band  Spectra  (Re- 
marques  sur  la  constitution  de  l'atome  et  les  propri£tfe  des  spectres  de  bandes), 
H.  Deslandres.  Comptes  Rendus  des  Seances  de  l'Aeademie  des  Sciences,  vol. 
169,  nos.  14  and  18,  Oct.  6-Nov.  3,  1919,  pp.  593-599  and  745-752,  1  fig.  Position 
of  band  is  expressed  by  frequency  of  its  middle  and  of  its  most  intense  part  and 
formula  is  deduced  for  representing  hole  spectrum.  Interpretation  of  co- 
efficients in  general  formula  for  representing  hand  spectra. 

On  the  Recoil  of  Alpha  Particles  from  Light  Atoms,  L.  B.  Loeb.  Lond., 
Edinburgh,  and  Dublin,  Phil.  Mag.,  vol.  38,  no.  227,  Nov.  1919,  pp.  533-541, 
1  fig.  Experimental  range  of  a  particles  deflected  from  aluminum  at  angle  of 
105  deg.  was  found  to  lie  below  3.6  cm. 


AUDIONS 


See  Vacuum  Tubes. 


ATOMIC  WEIGHTS 

Mathematical  Proof  That  the  Atomic  Weights  Are  Integers  When  0  =  16, 
Hawksworth  Collins.  Chem.  News,  vol.  119,  Nov.  28,  1919,  no.  3111,  pp. 
247-248.  Including  also  reasons  which  in  opinion  of  writer  establish  that  there 
are  large  errors  in  higher  atomic  weights. 

AUTOMOBILES 

Avro.  The  Avro  Light  Car.  Autocar,  vol.  43,  no.  1258.  Nov.  29,  1919,  pp.  1019- 
1023,  9  figs.  Principal  specifications  are:  10-hp.,  four-cylinder,  67  by  95  mm., 
engine;  monobloc  cylinders,  valves  in  line,  detachable  valve  caps;  plunger  pump 
and  trough  lubrication;  quarter-elliptic  front  and  cantilever  rear  springs. 

Bentlet.  The  Three-Litre  Bentley.  Autocar,  vol.  43,  no.  1258,  Nov.  29,  1919,  pp. 
1008-1011,  8  figs.  Principal  specifications  are:  Four-cylinder,  80  by  149  mm. 
engine;  four  valves  to  each  cylinder,  dry  sump  lubrication;  four-speed  gear  box; 
semi-floating  rear  axle;  semi-elliptic  springs. 

Crosslet.  The  Crossley  25-30  H.  P.  Motor  Car.  Engineering,  vol.  108,  no.  2809, 
Oct.  31,  1919,  pp.  596-597,  5  figs.  Engine  has  four  cylinders  which  are  cast 
in  pairs  and  are  101.6  mm.  in  diameter  by  140  mm.  strike.  Crank  shaft  is  of 
five-bearing  type. 

Design.  Influence  of  Roads  on  Heavy  Vehicles,  W.  D.  Williamson.  Motor  Traction, 
vol.  29,  no.  769,  Nov.  26,  1919,  pp.  510-513,  5  figs.  Limitations  put  on  design, 
construction  and  use  of  heavy  gasoline  vehicles  by  nature  and  condition  of  roads. 
Paper  read  before  Roads  and  Transport  Congress. 

Enfiei.d-Allday.  Enfield-Alldav  10-H.  P.  Motor  Car  with  Air-cooled  Engine. 
Engineering,  vol.  108.  no.  2810,  Nov.  7,  1919,  pp.  618,  626-628,  18  figs.  Adopta- 
tion  of  radical  air-cooled  engine  is  said  to  have  given  power  unit  which  weighs 
less  than  1  cwt.  and  can  develop  over  30  hp.  at  2500  rpm. 

French.  France  Has  Potential  Production  of  200,000  Cars  a  Year,  W.  F.  Bradley. 
Automotive  Industries,  vol.  41,  no.  17,  Oct.  23,  1919,  pp.  811-813.  Visualizing 
competition  that  may  be  expected  from  French  companies  when  they  reach  full 
swing  output.  France  and  Italy  as  well,  in  writer's  belief,  will  make  many  more 
cars  than  before  the  war  thus  becoming  stronger  factors  in  field  of  international 

A  Post-War  Review  of  French  Automobile  Trend.  W.  F.  Bradley.  Auto- 
motive Industries,  vol.  41,  no.  19,  Nov.  6,  1919,  pp.  902-90S,  7  figs.  Influence 
writer  believes  American  practice  has  had  on  French  design. 

Fuels.  Fuels  for  Motor  Vehicles  (Leber  FahrzeugmotorenbetriebsstofTc),  O.  Dommer. 
Oel-  und  Gasmaschine,  vol.  16,  no.  4,  July  1919,  pp.  49-50.  Table  showing 
evaporation  speed  of  benzol,  benzine,  kerosene  and  alcohol.     (Concluded.) 

Hispano-Suiza.  High  Priced  Six  Cylinder  is  New  Hispano-Suiza  Model.  Auto- 
motive Industries,  vol.  41,  no.  18,  Oct.  30.  1919.  pp.  86S-870,  6  figs.  Notable 
features  are  three  speed  gear  box  and  front  wheel  brakes. 
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G.  X.  Air-Cooled.  The  Air-cooled  G.  N.  Autocar,  vol.  43,  no.  1260,  Dec.  13,  1910. 
pp.  1122-1123,  4  lips.  Principal  specifications  are:  90  deg.  V  twin  air-cooled 
engine,  84  x  98  mm  bore  and  stroke;  disc  clutch;  three  speed  and  reverse  gear. 

LANCIA.  Lancia  Produces  a  Novel  Twelve  Cylinder  Model.  Automotive  Industries, 
vol.  11,  no.  18,  Oct.  30,  1919,  pp.  862-864,  5  figs.  Cylinders  are  block  casting 
with  angle  of  only  22  deg.  between  two  rows,  one  row  being  offset  in  relation  to 
other  so  that  connecting  rods  are  side  by  side. 

Lighting  and  Starting.  British  Adaptation  of  Starting  and  Lighting  Equipment, 
F.  H.  Hutton.  Automotive  Industries,  vol.  41,  no.  21,  Nov.  20,  1919,  pp.  1002- 
1004,  5  figs.     Analysis  of  equipment  in  1920  cars  exhibited  at  Olympia  show. 

Lorraine  Dietrich.  Lorraine  Dietrich  Builds  Low-priced  Six  Cylinder.  Automotive 
Industries,  vol.41,  no.  18,  Oct.  30,  1919,  pp.  860-861,  5  figs.  Car  designed 
for  quantity  production. 

Military  Transport.  Military  Transport  Chassis— XVII.  Automobile  Engr., 
vol.  9.  no.  132,  Nov.  1919,  pp.  391-394,  6  figs.  Performance  of  Hallford  chassis 
type  E.  I.  F.  100  under  war  conditions. 

Delage  Offers  the  Only  Car  Built  for  Military  Service.  Automotive 
Industries,  vol.  41,  no.  20,  Nov.  13,  1919,  pp.  960-963,  8  figs.  Unit  construction 
witli  6-cylinder  engine  and  gear-box.  Noted  feature  is  great  accessibility  there 
being  no  obstructions  to  reaching  valve  steams. 

Radiators.  Manufacturers  Producing  Major  Part  of  Automobile  and  Aeroplane 
Radiators  Use  Gas  for  Every  Operation  Requiring  Heat,  Charles  A.  Drum. 
Am.  GasEng.  Jl.,  vol.  Ill,  no.  22,  Nov.  29,  1919,  pp.  505-508,  8  figs.  Notes  on 
manufacture  of  radiator. 

Rear-Axle  Housing.  A  Rear-Axle  Housing  That  Is  Different,  Fred.  H.  Colvin. 
Am.  Mach..  vol.  51,  no.  21,  Nov.  27,  and  Dec.  4,  1919,  pp.  919-921,  5  figs.  Jigs 
and  fixtures  are  so  designed  that  each  one  checks  work  of  previous  operation. 

Show.  The  Motor  Car  Show  at  Olympia.  Engineering,  vol.  108,  no.  2811,  Nov.  14, 
1919,  pp.  658-661,  14  figs.     Trend  of  design. 

Sigma.  The  10  hp.  Sigma.  Autocar,  vol.  43,  no.  1200,  Dec.  13,  1919,  pp.  1117-1119, 
6  figs.  Principal  specifications  are  :  10  hp.,  four  cylinders,  65  x  120  mm;  Hcle- 
Shaw  clutch;  four-speed  gear  box;  semi-elliptic  springs. 

Sizaire-Berwick.  The  New  25-50  hp.  Sizaire-Berwick.  Autocar,  vol.  43,  no.  1258, 
Nov.  29,  1919,  pp.  1026-1030,  10  figs.  Principal  specifications  are:  25-50  hp  , 
four-cylinder,  95  by  160  mm.  engine;  four-speed  and  reverse  gear  box;  full 
floating  helical  bevel-driven  rear  axle;  semi-elliptic  springs. 

Steam.  The  Scott-Newcomb  Steam  System.  Automobile  Engr.,  vol.  9,  no.  132, 
Nov.  1919,  pp.  381-383,  4  rigs.  Advantages  of  this  system  for  automobile  use, 
as  compared  with  internal  combustion  power  plant. 

Tires.  Pneumatic  Tire  and  Wheel  Equipment  for  Motor  Trucks,  J.  E.  Hale.  Auto- 
motive Industries,  vol.  41,  no.  19,  Nov.  6,  1919,  pp.  918-921,  2  figs.  Discussion 
of  probable  change  coming  in  motor  truck  equipment. 

Tcrcat-Mery.  The  1.5-25  hp.  Turcat-Mery.  Autocar,  vol.  43,  no.  1259,  Dec.  6, 
1919,  pp.  1075-1077,  6  figs.  Principal  specifications  are:  15-25  hp.,  four 
cylinders,  80  x  150  mm.;  leather  cone  clutch;  four-speed  and  reverse  gear  box, 
unit  with  engine. 

Voisin.  The  25-35  hp.  Voisin.  Autocar,  vol.  43.  no.  1259,  Dec.  6,  1919.  pp.  1007-1069, 
6  figs.  Principal  specifications  are:  25-35  hp.,  four  cylinders,  95  x  140  mm. 
bore  and  stroke;  Knight  sleeve  valves,  aluminum  pistons;  dioc  clutch  ;semi- 
elliptic  front,  cantilever  rear  springs. 

Wolseley.  Wolselcy  Cars  at  Olympia.  Engineering,  vol.  108,  no.  2S10,  Nov.  7, 
1919,  pp.  606-609,  21  figs.,  partly  on  supp.  plate.  Three  models:  10-hp.  4- 
cylinder;  15-hp.  4-cylindcr  and  20  hp.  6-cylinder. 

Motor  Car  Show  at  Olympia — I.     Engineer,  vol.  128,  no.  3332,  Nov.  7, 
1919,  pp.  460-462,  8  figs.     Particulars  of  Wolseley  cars. 

AUTOMOBILE  ENGINES 

Am  CoOLItra.  A  Test  of  Air  Cooling,  B.  H.  Davies.  Autocar,  vol.  43,  no.  1259, 
Dec.  6,  1919,  pp.  1064-1065,  3  figs.     Road  trial  of  air-cooled  engine. 

Clayden.  The  Clayden  Engine.  Autocar,  vol.  43,  no.  1259,  Dee.  6,  1919,  pp. 
1073-1074.  4  figs.  Principal  specifications  are:  20  hp.  four  cylinders,  90  x  135 
mm;  uailti-di.sk  Ferodo-lined  clutch;  four-speed  gear  box;  three-quarter  floating, 
bevel-driven  rear  axle. 

Farm  a  v.  Six.  Aviation  Practice  Features  Farnian  Six  Cylinder.  Automotive 
Industries,  vol.  41,  no.  IS.  Oct.  30.  1919,  pp.  806-X67  and  870,  4  figs.  Engine  of 
aviation  type,  developing  85  hp.,  fitted  to  automobile. 

OKE-BOBE  Ratio.  Analyzing  the  Question  of  the  Stroke-Bore  Ratio,  Edward  G. 
Ingram.  Automotive  Industries,  vol.  41.  no.  21,  Nov.  20,  1919,  pp.  1016- 
1019,   2   lir  \i,il.    i     of    long-  versus  short-stroke  engines  taking  into  con- 

sideration all  forces  acting  on  bearings.  Writer  concludes  that  bearing  loads 
will  be  lower  in  Bhort-Stoke  type  at  high  speeds. 

Ti.Mi'i.iiu-1  in,  Control.     Reducing  the  Cold  Engine  Troubles,  .1.  Edward  Schipper. 

Automotive  Industries,  vol.  11,  no.  21,  Nov.  20,  1919,  pp.  1014-1015,  2  lis;s. 
Device  which  puts  water  circulation  under  control  of  driver  by  means  of  butterfly 
valve,  controlled  by  Bow-den  wire  from  da.-h,  in  our  of  pipes. 

See  nt  'i  Internet  Combustion  Engines, 
AVIATION 

CIVIL.  An  Analysis  of  tin-  Wed  for  Civil  Vviatipn,  W.  I'.  Durand  Automotive 
Industries,  vol.  ll.  no  Ih,  Oct.  30,  1919,  pp.  872-875.  Report  to  Executive 
Committer  of  Nat.  Advisory  Committee  foi   Aeronautics. 

Civil    Aviation.      Plight,   vol.    11.    no.    17.    Nov.    20,    1919.   pp.    1500-1508. 

-'iimiiiitry  of  work  carried  out  during  last  six  ill    by  Department  of  civil 

V.  i-itioi.  of    \ir  Ministry. 


Racing  Statistics.  Aeroplanes  Safer  Than  Automobiles,  Glenn  L.  Martin.  Aero- 
nautics, vol.  17,  no.  318,  Nov.  20,  1919,  pp.  476-477.  Statistics  of  recent  aero- 
plane races  compared  with  similar  statistics  for  automobile  races.  Figure  of 
4,000  machine-miles  per  death  for  automobile  contrasted  with  17,940  machine- 
miles  per  death  for  aeroplane. 

Transportation.  Possibilities  of  Aerial  Transport  in  Peru,  G.  M.  Dyott.  Aero- 
nautical Jl.,  vol.  23,  no.  106,  Oct.  1919,  pp.  521-529,  3  figs.  Commercial  possi- 
bilities offered  by  reasons  of  climate,  natural  resources,  geographical  position 
and  peculiar  topographical  configuration. 

The  Need  for  Civil  Aerial  Transport — II,  III,  W.  F.  Durand.  Automotive 
Industries,  vol.  41,  nos.  19  and  20,  Nov.  6  and  13,  1919,  pp.  922-924  and  968- 
971.  Nov.  6:  Estimated  cost  of  transportation  of  express  matter  by  airplane. 
Nov.  13:  Problems  of  personnel,  production  and  operation. 

BALLOONS 

Some  Kite-Balloon  Experiments,  Griffith  Brewer.  Flight,  vol.  11,  no.  4S, 
Nov.  27,  1919,  pp.  1533-1538,  16  figs.  For  the  purpose  of  devising  method  of 
descending  in  event  of  cable  breaking.  Paper  read  before  Roy.  Aeronautical 
Soc. 

BATHING  PAVILIONS 

Chicago  Municipal  Improvements — I  and  II.  Am.  Architect,  vol.  116, 
nos.  2284  and  2285,  Oct.  1  and  8.  1919,  pp.  461-465  and  483-490,  17  figs.  Con- 
structional details  of  bathing  pavilion  at  Jackson  Park. 

BATTLESHIPS 

H.M.S.  "Hood,"  the  Latest  Capital  Ship.  Engineer,  vol.  128,  no.  3332,  Nov. 
7,  1919,  pp.  468-470,  3  figs.  Outline  of  salient  features,  and  comparison  with 
powerful  units  of  other  navies. 

BEAMS 

Charts  for  Designing  T  Beams,  Ernest  Owen.  Concrete,  vol.  15,  no.  6, 
Dee.  1919,  pp.  230-233,  5  figs.     Developed  from  design  formula?. 

Criticism  of  the  Ordinary  Methods  of  Designing  Reinforced  Concrete 
Beams,  James  W.  Pearl.  Eng.  &  Contracting,  vol.  52,  no.  22,  Nov.  2  i,  1919, 
pp.  616-617,  1  fig.  Following  proportionality  of  table  proposed  for  diameter  for 
reinforced  bars  in  preliminary  designing:  In  straight  cantilever  beann,  0.010 
arm;  in  straight  simple  beams.  0.005  span;  in  straight  continuous  beams  at  center, 
0.003  span  and  at  support,  0.005  span.  -•  — 4 

Concrete  Arched  Beams  and  Open  Girder  Carrv  Roof  of  Theater.  Eng. 
World,  vol.  15,  no.  12,  Dec.  15,  1919,  pp.  27-28,  4  figs.  Reinforced  com  rete 
roof  and  balcony  designed  on  Hennebique  system. 

BEARING   METALS 

Conservation  of  Tin  in  Bearing  Metals,  Bronzes  and  Solders,  G.  K.  Burgi  ss 
and  R.  W.  Woodward.  Am.  Mach..  vol.  51,  no.  20.  Nov.  13  and  20,  1919,  pp 
S83-885.  Reference  is  made  to  experiments  carried  out  to  determine  whether 
lowering  tin  content  in  alloys  by  substitution  or  addition  of  other  metals  would 
render  alloy  less  fit  for  its  intended  use.  Formulas  are  suggested  for  modification 
of  alloys  so  as  to  reduce  their  tin  content. 

BEARING 

Aluminum.  Aluminum  Bearings  (Coussinets  en  aluminum),  M.  Legrand.  Industrie 
des Tramways et  Cheminsde  Per,  vol.  13,  nos.  148-149 and  150.  Apr. -May-June 
1919,  pp.  30-34,  4  figs.  Tests  performed  with  cargo  machine  said  to  have  given 
promising  results.  It  is  therefore  suggested  that  tests  be  made  of  aluminum 
bearings  in  actual  work  with  a  view  to  determine  advisability  of  substituting 
them  for  bronze  bushings. 

Automobile.  Putting  Quality  First  in  Bearing  Production.  J.  Edward  Schipper. 
Automotive  Industries,  vol.  41.  no.  19.  Nov.  6.  1919,  pp.  909-913,  13  figs. 
Method  of  manufacturing  bearing  supporting  unusually  heavy  and_rigid  crank- 
shaft in  Marmon  cars. 

KiNGsnuRY  Thrust.  Slow-Speed  Tests  of  Kingsbury  Thrust  Bearings,  H.  A.  S. 
Howarth.  Mech.  Eng.,  vol.  41.  no.  12.  Dec  1919,  pp.  915-917  and  968.  Opera- 
ting and  experimental  data  which  show  wide  range  of  application  of  Kingsbury 
thrust  bearings  are  presented,  together  with  particulars  of  typical  installations 
which  have  been  in  successful  operation  since  191 1.  Results  of  tests  made  on 
bearing  having  total  area  of  76  sq.  in.  on  its  four  shoes  and  load  of  10,000  lb.  are 
said  to  have  indicated  that  the  lower  the  speed  at  which  bearing  is  run  contin- 
uously, the  better  are  the  conditions  of  the  bearing  surfaces. 

Mitchell.  The  Mitchell  Bearing,  Eric  W.  Walford.  Automobile  Engr.,  vol.  9, 
no.  132,  Nov.  1919,  p.  384.  3  figs.  Patented  form  of  thrust  bearing  in  which 
place  where  pressure  is  smaller  than  maximum  is  provided  for  continuously  in- 
troducing oil. 

BELT  CONVEYORS 

Elevating  and  <  lonveying  Equipment — II.  Coal  Trade  Jl.,  vol.  50,  no.  49, 
Dec.  3,  1919,  pp.  1396-1397,  2  figs.     Illustrating  uses  of  belt  conveyors. 

BELTING 

Leather  Substitutes.  The  Question  of  Substitutes  for  Leather  Belting,  O. 
SteinmetZ.  Eng.  ,t  Indus.  Management,  vol.  2,  no.  20.  Nov.  13,  1919,  pp. 
ill  1-613,  6  figs.  Substitutes  are  divided  into  two  classes,  (1)  manufactured 
on  principle  of  textile  belting  from  woven  flat  wedding,  strapping  or  rope  of 
hemp,  paper,  etc.,  with  or  without  interwoven  wire,  and  (2)  of  leather  link  type 
manufactured  from  individual  links  of  wire,  wood,  compressed  paper  or  sheet 
tal.  Results  are  given  of  textile  breaking  tests.  Translated  from  Der  Betreib- 
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Power  Transmission.  Experiments  on  the  Transmission  of  Power  by  Belting, 
W.  M.  Sawdon.  Belting,  vol.  15,  no.  11,  Dec.  5,  1919.  pp.  23-29.  Work  of 
Morin,  Towne,  Briggs,  Sawyer,  Nagle,  Holman,  Bird,  Lewis,  Taylor  and 
Barth,  and  tests  made  at  Cornell  University  since  1910. 

Rubber.  Development  and  Modern  Application  of  Rubber  Belting,  J.  W.  Ferguson. 
Belting,  vol.  1.5,  no.  11,  Dec.  5,  1919,  pp.  29-32.  Factors  to  be  considered  to 
insure  satisfactory  service. 

Tests  of  Fasteners  and  Splices  for  Rubber  Belting.  Belting,  vol.  15. 
no.  11,  Dec.  5,  1919,  pp.  43-47,  13  figs.  Importance  of  joint  as  strong  as  licit 
itself  is  emphasized,  and  value  of  vulcanization,  even  when  crudely  performed, 
pointed  out. 

BENZOL 

Removal  of  Benzol  from  Coal  Gas  (Le  dcbenzolage  du  gaz),  A.  Grebel. 
Genie  Civil,  vol.  75,  no.  19,  Nov.  8,  1919,  pp.  445-452,  10  figs.  Process  developed 
during  war. 

Result  of  the  10,000  Miles  Benzol  Test.  Autocar,  vol.  43,  no.  1260,  Dec. 
13,  1919.  pp.  1105-1107,  2  figs.  Test  was  made  to  determine  whether  benzol 
of  N.B.A.  specifications  does  or  does  not  result  in  deleterious  effect  upon  engine. 

BLAST    FURNACES 

Air  Preheating.  Thermal,  Constructional  and  Operating  Conditions  Necessary 
to  Insure  Efficient  Preheating  of  Air  in  Blast  Furnaces — II  (Die  thermischen, 
baulichen  und  betrieblichen  Bedingungen  fur  einen  giinstigen  Wirkungsgrad 
der  Winderhitzung  bel  Hochofen),  Hugo  Bansen.  Stahl  und  Eisen,  vol.  39, 
no.  47,  Nov.  20,  1919,  pp.  1417-1423,  7  figs.  Weight  of  structure,  heat  contents.! 
time  required  for  warming  up  air  preheater  and  amount  of  gas  required  for 
heating  are  discussed.     To  be  concluded.) 

Gas  Cleaning.  Electrical  Cleaning  of  Gases  as  Applied  to  Blast  Furnaces,  N.  H. 
Gellert  and  K.  V.  Laird.  Jl.  Engrs.  Club  Philadelphia,  vol.  36,  no.  181,  Dec. 
1919,  pp.  449-463.  10  figs.  Type  of  blast  furnace  gas  cleaner  used  by  Am. 
Manganese  Mfg.  Co.,  Dunbar,  Pa.  Cleaner  is  said  to  have  been  designed  with 
view  to  adopting  Cottrell  electrical  precipitation  process  to  blast  furnace. 

India  Plant.  Builds  Blast  Furnace  Plant  in  India.  Irort  Trade  Rev.,  vol.  65,  no.  26, 
Dec.  25,  1  919, pp.  1717-1719,  2  figs.  Attention  iscalled  to  provisions  of  design 
which  permit  future  additions. 

Pulverized  Coal.  Application  of  Pulverized  Coal  in  Blast  Furnaces,  E.  P.  Mathew- 
eon  and  W.  L.  Wotherspoon.  Engineering,  vol.  108,  nos.  2812  and  2814, 
Nov.  21  and  Dee.  5,  1919,  pp.  695-697  and  749-751,  25  figs.  Experiments  at 
various  plants.  It  is  concluded  that  experiments  have  given  results  suffi- 
ciently encouraging  although  not  as  yet  fully  satisfactory.     (Concluded.) 

BLOWERS 

An  Unusual  Conditions  of  Vibration  in  Blast  Pipes  and  Blowers,  James 
N.  Downey.  Am.  Gas  Assn.  Monthly,  vol.  1,  nos.  11-12,  Nov. -Dec.  1919, 
pp.  650-655  Experiments  with  blowers  of  175  cu.  ft.  capacity  at  3  lb.  pressure 
and  135  r.p.m.  Blower  was  subjected  to  two  tests,  one  with  varying  speed 
and  one  with  varying  pressure. 

BLOWPIPES 

Oxy-Acetylene  Blowpipe  to  Suit  Work,  C.  Royer.  Can.  Manufacturer, 
vol.  39,  no.  12,  Dec.  1919,  pp.  63-67.  Features  of  welding  and  cutting  equip- 
ment and  manner  of  testing  same  for  efficiency. 

See  also  Welding,  Oxy-Acetylene  Welding. 


See  Wages. 
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BRAKES 


Contribution  to  the  Theory  of  the  Electromagnetic  Brake  (Contribution 
a  la  teoria  del  freno  electromagnetico),  Richard  Gans.  Boletin  de  la  Asociacion 
Argentina  de  Electro-T£enicos,  vol.  5,  no.  7,  July  1919,  pp.  103-1 11,  4  figs. 
Formulae  for  calculating  currents  induced  in  brake  consisting  of  metallic  sphere 
rotating  uniform  magnetic  field. 

BRASS  FOUNDRIES 

Using  High  Temperature  Cement  in  the  Brass  Foundry,  J.  H.  McPadden. 
Brass  World,  vol.  15,  no.  10,  Oct.  1919,  pp.  319-320,  4  figs.  Method  for  laying 
up  brick  in  furnace  wall. 

Builds  Novel  Foundry  for  Making  Railway  Brasses.  Foundry,  vol.  47, 
no.  20,  Dec.  1,  1919,  pp.  866-868,  8  figs.  Features  of  design  intended  to  provide 
for  economical  operation  and  comfort  of  employees  are  specially  noted. 
Foundry  is  that  of  Chesapeake  &  Ohio  Railroad  at  Huntington,  Va. 

BRASS  FURNACES 

Electric.  Weeks'  Electric  Rotating  Furnace  as  Applied  to  the  Brass  Foundry 
Industry,  F.  J.  Ryan.  Metal  Industry,  vol.  17,  no.  12,  Dec.  1919,  pp.  519-521, 
3  figs.  Enumeration  ef  theoretical  advantages  of  electric  furnace  over  ordinary 
oil-fired  furnace.     Paper  read  before  Foundrymen's  Convention. 

Operating  Costs.  Electric  Melting  Shows  Economy.  Foundrv,  Costs.  Elec. 
World,  vol.  47,  no.  21,  Dec.  20,  1919,  pp.  1107-1109.  Actual  operating  costs 
and  performance  data  from  rotating  non-ferrous  furnace  installed  in  jobbing 
brass  foundry. 

Electric  Melting  Shows  Economy.  Foundry,  vol.  47,  no.  20,  Dec.  1, 
1919,  pp.  845-850,  8  figs.  Experience  of  brass  foundry  is  said  to  have  shown 
that  yellow  brass  losses  in  electric  furnace  are  so  low  that  saving  more  than 
offsets  their  increased  costs  of  process. 

Melting.  Electric  Furnace  Replaces  Crucibles.  Iron  Age,  vol.  104,  no.  14,  Oct.  2, 
1919,  pp.  913-916,  6  figs.  Illustrating  use  of  electric  furnace  for  melting  of 
ingot  copper  and  brass. 

Considerations  Affecting  Brass  Melting  in  the  Gray  Iron  Shop,  R.  R. 
Clarke.  Metal  Indus.,  vol.  17,  no.  10,  Oct.  1919,  pp.  453-456,  2  figs.  Concern- 
ing principally  metal  selection  and  mixing  practice  and  position  of  crucible  in 
pit  furnace.     Paper  read  before  Am.  Foundrymen's  Assn. 

See  also  Electric  Furnaces;  Pulverized  Coal. 

BRAZING 

See  Aeroplanes,  Construction;  Welding. 

BREATHING   APPARATUS 

Observations  on  the  Use  of  Self-Contained  Breathing  Apparatus,  G.  L. 
Brown.  Iron  &  Coal  Trades  Rev.,  vol.  99,  no.  2702,  Dec.  12,  1919.  pp.  766-767. 
Working  capacity,  cost  and  dangers. 

Recent  Development  in  Mine-Rescue  Apparatus  in  the  United  States, 
F.  F.  Morris.  Coal  Age,  vol.  16,  no.  16,  Oct.  16,  1919,  pp.  649-650,  2  figs. 
Particularly  self-contained  breathing  apparatus. 


BOILERS 

Electrically  Heated.  Electrically  Heated  Boilers  and  Heat  Storage  Apparatus 
(Ueber  elektrisch  geheizte  Dampfkessel  und  Warmespeocher),  E.  Hohn. 
Schweizerische  Bauzeitung,  vol.  74,  nos.  19  and  21,  Nov.  8  and  22,  1919 
pp.  233-236  and  260-263,  17  figs.  Details  of  heating  boiler  by  means  of  insulated 
resistance,  by  resistance  in  direct  contact  with  water,  by  means  of  electrodes 
(Revel  and  Brown,  Boveri  &  Cie.  types).  Arrangement  of  boiler  and  heat 
storage.     (To  be  concluded.) 

Flues.  The  Transmission  of  Heat  in  Boiler  Flues,  J.  Nicholson.  Mech.  World,  vol. 
66,  no.  1717,  Nov.  28,  1919,  pp.  256-257,  1  figs.  Compilation  of  formula; 
given  by  various  authorities. 

Marine.  Scotch  Boilers  versus  Water  Tube  Boilers  for  Merchant  Marine  Ships. 
Henrik  Greger.  Pac.  Mar.  Rev.,  vol.  16,  no.  12,  Dec.  1919.  pp.  78-81,  3  figs.  It  is 
concluded  that  Scotch  boilers,  because  of  their  universal  use  and  reliability, 
safety  and  ease  of  operation,  are  not  likely  to  be  discarded  until  type  is  offered 
having  not  only  equivalent  reliability  and  safety  but  greater  economy.  Water 
tube  boilers  are  believed  fast  proving  themselves  able  to  fill  these  requirements, 
but  in  view  of  many  previous  failures  builders  and  owners  are  cautioned  to 
discriminate  carefully  between  designs  of  water  tube  boilers. 

E.  F.  C.  Water-Tube  Boiler  for  Wood  Ships,  E.  W.  Dean  and  Henry 
Kreisinger.  Mech.  Eng.,  vol.  41,  no.  12.  Dee.  1919,  pp.  943-948,  5  figs.  Tests 
upon  standardized  water-tube  boiler  designed  by  U.  S.  Shipping  Board  Emer- 
gency Fleet  Corporation.  Boilers  had  grate  area  of  65.54  sq.  ft.  heating  surface 
of  2500  sq.  ft.  and  commercial  horsepower  of  435  on  basis  of  marine  rating  of 
0  lb.  of  water  to  square  foot  of  heating  surface  per  hour. 

Oil-Fired.  Operating  Oil-fired  Boilers  Efficiently.  Robert  Siblev  and  Chas. 
H.  Delany.  Elec.  World,  vol.  74,  no.  21,  Dee.  20,  1919,  pp.  1100-1105,  7  figs. 
Conditions  that  must  be  avoided. 

Rules.  Relation  of  Boiler  Heating  Surface  Area  to  Boiler  Capacity,  P.  J.  Dougherty. 
Trans.  Am.  Soc.  Heating  &  Ventilating  Engrs.,  vol.  25,  no.  4,  Oct.  1919,  pp. 
355-362,  3  figs.     Comparison  of  rules  given  by  various  authors. 

See  also  Locomotives,  Boilers. 


BRICK 

Study  of  Sillica  Bricks  Employed  in  Metallurgical  Furnace  (Etude  sur 
les  briques  de  Silice  emplovees  dans  les  fours  metallurgiques).  R.  de  Reytere. 
Annales  des  Mines  de  Belgique,  vol.  20,  no.  4,  1919,  pp.  1319-1338,  16  figs. 
Petrographic  geologic,  mineralogic,  chemical,  physical  and  mechanical  analysis 
of  various  varieties  of  silica.  Report  of  work  done  under  auspices  of  Office 
de  Perfectionnemcnt  Industrie!  at  Havre  during  last  two  years  of  war. 

BRIDGES 

Army.  Bridge  Engineering  in  Active  Warfare — II,  Lewis  E.  Moore  and  Marshall 
W.  McDonald.  Eng.  News-Rec,  vol.  83,  no.  16,  Oct.  16.  1919.  pp.  734-741, 
21  figs.  Civilian  bridge  design  methods  applied  in  work  of  American  Epedi- 
tionary  Forces;  types  of  bridge  developed. 

Channel  Train  Ferry.  English  Channel  Train  Ferry  Bridge  of  120-Foot  Span, 
P.  J.  Risdon.     Eng.  News-Rec,  vol.  83,  no.   14".  Oct.  2,   1919,  pp.  666-668, 

3   figs.      Details   of   trusses,   lifting   tower,   operating   apparatus   and   mooring 
provisions. 

Bascule.  An  Electrically  Operated  Bridge  in  San  Francisco.  Elec  Rev.,  vol.  75. 
no.  23,  Dec.  6,  1919,  pp.  933-934,  2  figs.  Bridge  is  of  single-leaf  construction 
with  span  of  94  ft. 

Longest  Single-Leaf  Bascule  Bridge:  Chicago  River,  Eng.  News-Rec. 
vol.  83,  no.  22,  Dec.  25,  1919,  pp.  1056-1060,  12  figs.  Double-track.  260-foot 
span  with  unsually  large  trunnions,  cantilever  tower,  pneumatic  buffers  and 
emergency  brake.     Plan  to  move  bridge  to  new  site. 

World's  Longest  Bascule  Span  Erected  at  Chicago.  Rv.  Age,  vol  67, 
no.  24,  Dec.  12,  1919,  pp.  1133-1137,  10  figs.  Structure  contains  single-leaf 
span  260  ft.  long. 

Columbia  River.  Columbia  River  Suspension  Bridge,  \\  A.  Scott.  Eng.  World, 
vol.  15,  no.  11,  Dec.  1 ,  1919,  pp.  23-25,  6  figs.  Bridge  has  span  of  632  ft.  between 
two  reinforced  concrete  towers.  Suspended  structure  is  supported  by  four 
2>2-in.  galvanized  steel  cables  extending  over  towers  and  anchored  in  concrete 
blocks. 
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Concrete  Arch.  Through  Concrete  Arch  Bridge  to  Give  Large  Waterway,  F.  W 
Epps.  Eng.  News-Rec,  vol.  82.  no.  21,  Dec.  11  and  18,  1919,  pp. .994-99,0 
4  figs.  Roadway  suspended  by  light  hangers  and  each  floor-beam  hinged  to 
allow  bending  under  arch  expansion. 

Design.  The  Comparative  Economies  of  Cantilever  and  Suspension  Bridges,  J.  A. 
L.  Waddell.  ,J1.  Western  Soo.  Engrs.,  vol.  24,  no.  4,  Apr.  1919,  pp.  187-214, 
11  rigs.  Concluded  that  for  exclusively  railroad  bridges  economic  limit  for 
cantilever  type  of  structure  is  that  length  which  requires  iH  lb.  of  metal  to 
carry  one  lb.  of  live  load.  For  modern  highway  structure  carrying  also  incident- 
ally electric  railway  tracks  this  limit  is  set  at  1000  ft.,  and  for  combined  railway 
:ind  highway  structures  limit  is  placed  intermediate  between  limit  for  railway 
structures  and  that  for  highway  structures. 

Increasing  the  Permissible  Stresses  for  Iron  Bridge  Structures  (Ueber 
die  Erhohung  der  zuliissigen  Materialinanspruchnahme  eiserner  Briicken), 
Friedrich  Hartmann.  Zeitschrift  des  oesterr,  Ingenieur-u.  Architekten- 
Vereines,  vol.  71.  no.  37,  Sept.  12,  1919,  pp.  339-341,  2  figs.  Comparison  of 
values  obtained  by  writer  with  those  given  by  Patton.  Calculation  of  influence 
of  method  of  load  on  the  secondary  stresses  of  chords.     (To  be  continued.) 

Economic  Span  Lengths  for  Simple-Truss  Bridges  on  Various  Types  of 
Foundation,  J.  A.  L.  Waddell.  Jl.  Western  Soc.  Engrs.,  vol.  24,  no.  4,  Apr. 
1919,  pp.  215-200,  36  figs.  Computations  and  diagrams.  Conclusions  are 
in  part,  that  for  all  types  of  bridges  econoomic  span  length  increases  with  dept 
of  foundation  though  not  in  same  proportion;  that  the  leghter  the  superstructure 
and  the  live  load  it  carries,  the  greater  is  the  economic  span  length  and  the 
greater  the  variation  of  the  latter  with  depth  of  foundation;  that  using  nickel 
steel  instead  of  carbon  steel  in  the  superstructure  increases  materially  economic 
span  length. 

Unusual  Design  and  Joint  Details  of  430-Foot  Bridge.  Eng.  News-Rec, 
vol.  83,  no.  14,  Oct.  2,  1919,  pp.  656-657,  3  figs.  Heat-treated  steel  eyebars 
and  high-carbon  steel  built-up  members  used  in  Warren-type  truss  for  economy 
is  material. 

Drip  Floor.  Steel-Plate  Drip  Floor  for  Niagara  Railway  Arch  Bridge.  Can.  Ry. 
&  Mar.  World,  no.  262.  Dec.  1919,  pp.  645-646,  3  figs.  Floor  consists  of  plates 
of  copper-steel  3/16  in.  thick  resting  on  maple  raising  strips  bolted  to  top 
flanges  every  3  ft.  by  countersunk  bolts. 

Hell  Gate.  Hell  Gate  Bridge,  New  York,  Frank  W.  Skinner.  Engineering,  vol.  108, 
no.  2812.  Nov.  21,  1919,  pp.  674-678,  28  figs.,  partly  on  three  supp.  plates. 
Design  of  viaducts.  (Concluded.) 

Missouri  River.  An  Unusual  Design  for  a  Missouri  River  Bridge.  Ry.  Age,  vol.  07, 
no.  25,  Dec.  19,  1919,  pp.  1177-1179,  5  figs.  Pile  piers  are  used  as  supports  for 
300-foot  steel  truss  span. 

Ohio  River.  The  Metropolis  Bridge  Over  the  Ohio  River  at  Metropolis,  111.,  Ralph 
Modjeski.  Jl.  Western  Soc.  Engrs.,  vol.  24,  no.  2,  Feb.  1919,  pp.  59-81  and 
(discussion)  pp.  81-87,  36  figs.,  partly  on  fourteen  supp.  plates.  Main  bridge 
consists  of  one  300-ft.  through  span,  four  551-ft.  3-in.  thorough  spans,  one 
720-ft.  through  span,  and  one  246-ft.  deck  span.  General  problems  of  design 
and  construction  are  discussed. 

BROACHING 

Broaching  as  an  Aid  to  Greater  Production,  Frank  H.  Mayo.  Can. 
Machy.,  vol.  22,  nos.  22  and  24,  Nov.  27  and  Dec.  11,  1919,  pp.  518-572,  29  figs. 
Combinations  used  in  production  of  broaching  work,  together  with  description 
of  various  types  of  broaching  machines. 

BUILDING   LAWS 

"The  Law  of  Ancient  Lights"  and  "London  Building  Act"  George  R. 
Mackenzie.  Jl.  Engrs.  Club  Philadelphia,  vol.  36,  no.  181,  Dec.  1919,  pp. 
466-469.  Review  of  early  English  building  laws  and  London  building  act  of 
1S94,  with  particular  reference  to  their  value  in  zoning. 

Revision  of  Toronto's  Building  By-Law.  Contract  Rec,  vol.  33,  no.  47, 
Nov.  19,  1919,  pp.  1063-1066.     Regulations  for  flat  slabs. 

BUILDINGS 

Concrete.  Factory  at  Montreal  for  Crane  Co.,  Ltd.  Contract  Rec,  vol.  33,  no.  51, 
Dec  17,  1919,  pp.  1164-1166,  6  figs.  Layout  of  flat  slab  reinforced  concrete 
building. 

The  Protection  of  Concrete  Buildings  Against  Damp  and  Water.  Concrete 
&  Constructional  Eng.,  vol.  14,  no.  10,  Oct.  1919,  pp.  579-582,  5  figs.  Following 
proportions  are  suggested  where  dampness  of  water  is  to  be  combated:  (1)  for 
4  parts  of  crushed  stone  X  to  H  in  diameter,  mixture  of  one  part  of  cement 
and  2  parts  of  sand  containing  rather  more  fine  grade  than  are  needed  to  obtain 
concrete  of  maximum  strength:  (2)  for  smaller  stones  14  in  and  less  1:  2:  2 
mixture.  From  La  Revue  des  Materiaux  do  Construction  et  de  Travaux 
Publics. 

A  Reinforced  Concrete  Canteen.  Concrete  &  Constructional  Eng.,  vol.  14, 
no.  11,  Nov.  1919,  pp.  031-637,  7  figs.  Building  measuring  about  242  ft. 
by  50  ft.  wide,  wing  portion  being  about  70  ft.  by  50  ft.  is  provided  by  English 
works  for  comfort  of  workers. 

Kike  Hazards.  Miscellaneous  Hazards  in  Building  Operations.  Contract  Rec. 
vol.  33,  no.  51,  Dec  17.  1919,  pp.  1166-1167.  Danger  of  fire  during  construc- 
tion due  to  lack  of  care  in  properly  storing  materials. 

Heat  Losses.  Air  Interchange  and  Heat  Loss  from  Buildings,  W.  W.  Nobbs. 
Domestic  Eng.  &  Estate  Engr.,  vol  .39,  no.  11,  Nov.  1919,  pp.  155-162.  Formulas. 
Paper  read  before  Instn.  of  Heating  &  Ventilating  Engrs. 

Specifications.  Standard  Specification  for  Cottages.  Concrete  &  Constructional 
Eng.,  vol.  14,  nos.  10  and  11,  Oct.  and  Nov.  1919,  pp.  565-570  and  664-669. 
Approved  by  Ministry  of  Health.     (To  be  continued.) 

.Standardization.  Need  for  Standardization  in  Construction.  Ernest  T.  Trigg 
Contract  Rec,  vol.  33,  no.  47,  Nov.  19.  1919,  pp.  1073-1076.  Necessitated, 
it  is  pointed  out,  by  reason  of  advance  in  price  of  all  building  materials. 


Steelwork.  Common  Errors  in  Detailing  Steelwork  for  Buildings,  Edward  Godfrey. 
Eng.  News-Rec,  vol.  83,  no.  16,  Oct.  16,  1919,  pp.  730-733,  8  figs.  Specially 
those  occurring  in  eccentric  loads,  cantilever  beams  and  curved  beams. 

BULKHEADS 

A  Test  of  Watertight  Bulkheads  for  Ship  Subdivision,  Archibald  Hogg. 
Engineering,  vol.  108,  no.  2814,  Dec  5,  1919,  pp.  762-763,  3  figs.  Committee- 
report  presented  before  Northeast  Coast  Instn.  of  Engrs.  and  Shipbuilders. 

An  Analysis  of  Stresses  in  Bulkhead  Stiffeners  (Bracketed  End  Connections) . 
Int.  Mar.  Eng.,  vol.  24,  no.  11,  Nov.  1919,  pp.  729-234,  5  figs.  Data  figured  on 
assumption  that  brackets  fix  ends  of  stiffeners  absolutely. 

BUSHINGS 

Interchangeable  Bushings  for  High  Voltage  Apparatus,  Eugene  D.  Eby. 
Gen.  Elec  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  865-875,  20  figs.  Standard 
types  manufactured  by  Gen.  Elec  Co.  Curves  showing  variation  in  flashover 
point  with  change  in  altitude  and  correction  factor  for  different  altitudes,  as 
well  as  other  technical  data  obtained  by  Company's  High  Voltage  Bushing 
Eng.  Dept.,  are  given. 

BUYING 

Specializing  in  Efficient  Buying,  Robert  N.  Ladd.  Iron  Trade  Rev., 
vol.  65,  no.  25,  Dec  18,  1919,  pp.  1650-1651.  Separate  department  with 
trained  men  in  charge  considered  just  as  necessary  to  successful  conduct  of 
business  as  sales,  auditing  or  other  departments.     Requisites  of  an  able  executive. 

CANAL  LOCKS 

Manufacture  and  Testing  of  Large  Chains  for  the  Fenders  in  the  Panama 
Canal  Locks,  Henry  Goldmark.  Jl.  Western  Soc.  Engrs.,  vol.  24,  no.  2,  Feb. 
1919,  pp.  88-101,  9  figs.  Average  breaking  strength  of  four  test  chains  was 
found  to  be  541,  250  lb.  Summary  of  specification  for  chains  as  developed 
from  results  obtained  in  tests  is  presented. 

CAMS 

Rational  Study  of  Mechanisms  Operated  by  Cams  (Etude  rationelle  de3 
mecanismes  commandes  par  cames),  Octave  Lepersonne.  Revue  Universelle 
des  Mines,  vol.  2,  no.  2,  June  1919,  pp.  193-284,  32  figs.  Profiles  composed 
of  straight  lines  and  arcs  of  circle. 

CAMSHAFTS 

The  Problems  in  Designing  an  Engine  Camshaft — I,  Don  T.  Hastings. 
Automotive  Industries,  vol.  41,  no.  22,  Nov.  27,  1919,  pp.  1072-1080.  Valve 
timing  and  operating  mechanism;  tangential  and  mushroom  cams;  constant 
acceleration  cam.     (To  be  continued.) 


CARBON   MONOXIDE 


See  Air  Analysis. 


CARBURETORS 


The  Beemac  Carburetter.  Motor  Traction,  vol.  29,  no.  768,  Nov.  19, 
1919,  p.  465.  Constructed  with  throttle  barril,  jet  chamber,  and  float  chamber 
in  one  unit.  It  is  governed  by  sliding  valve  which  is  operated  by  suction  of 
engine. 

CARS 

Axles.  The  Car  Axle.  Ry.  &  Locomotive  Eng.,  vol.  32,  no.  11,  Nov.  1919,  pp. 
330-332.     Its  early  history  and  development. 

Cabooses.  Approved  Standard  Design  for  Caboose  Cars.  Ry.  Age,  vol.  67,  no.  25, 
Dec  19,  1919,  pp.  1187-1189,  6  figs.  Design  is  24-ft.  caboose  of  composite 
type  having  steel  undcrframe  and  super  structure  with  wood  outside  sheeting 
and  interior  finish. 

U.  S.  R.  A.  Standard  Caboose  Car.  Ry.  Mech.  Engr..  vol.  93,  no.  11, 
Nov.  1919,  pp.  654-656,  6  figs.  Design  recommended  by  Railroad  Administra- 
tion; strong  underframe  for  heavy  pusher  service. 

Chinese.  General  Characteristics  of  Chinese  Boiling  Stock,  Frank  Rhea.  Ry. 
Mech  Engr.,  vol.  93,  no  10,  Oct.  1919,  pp.  585-586,  3  figs.  From  report  no.  80 
of  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Commerce. 

Dining.  New  Steel  Dining  Cars  for  the  North  British  Railway.  Ry.  Gaz.,  vol/31, 
no.  19,  Nov.  7,  1919,  pp.  592-595,  8  figs.  Principal  dimensions  are:  Length 
over  body  66  ft.;  width,  outside  body,  9  ft.;  height  to  top  of  roof  from  rail, 
12  ft.  4  in.;  approximate  total  weight  loaded,  45  tons. 

Electric.  Transference  of  Load  in  Cars  while  Braking,  T.  F.  Burke.  Elec.  Ry. 
Jl.,  vol.  54,  no.  16,  Oct.  18,  1919,  pp.  750-752,  3  figs.  Methods  used  in  calc  dat- 
ing "fly-wheel"  of  rotating  parts  of  electric  car  equipment  and  explanation  of 
how  load  is  transferred  throughout  train  during  retardation  period. 

Freight.  Diagonal  Frame  Bracing  of  Freight  Cars,  Ry.  &  Locomotive  Eng..  vol.  32, 
no.  10,  Oct.  1919,  pp.  306-308,  7  figs.  Arguments  in  behalf  of  each  of  two 
methods — (1)  running  braces  from  junction  of  end  and  center  sills  out  to  end 
of  bolster  and  (2)  running  braces  from  corner  of  car  into  junction  of  center 
sills  with  bolster. 

Freight  Car  Utilization,  Warren  C.  Kendall.  Official  Proc.  N.  Y.  Railroad 
Club,  vol.  29,  no.  9,  Oct.  17,  1919,  pp.  5721-5736  and  (discussion)  pp.  5736- 
5750.  How  railroad,  shipper  and  consignee  may  co-operate  to  increase  capacity 
and  proper  working  of  a  freight  car. 
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Quarry.  Cars  for  Quarries,  Daniel  J.  Hauer.  Cement,  Mill  &  Quarry,  vol.  15,  no.  10, 
Nov.  20,  1919,  pp.  19-20,  2  figs.  Types  adopted  for  quarries  for  producing 
crushed  stone. 

Refrgierator.  The  Canadian  Pacific  Builds  Refrigerator  Cars.  Ry.  Age,  vol.  67, 
no.  22,  Nov.  28,  1919,  pp.  1041-1044,  5  figs.  Equipped  with  tank  bunkers, 
meat  racks  and  ventilators;  steel  underframe  construction,  41  ft.  long. 

Overhead  vs.  End  Ice  Bunkers  in  Transit  Refrigeration.  Ry.  Rev., 
vol.  65,  no.  24,  Dec.  13,  1919,  pp.  875-877,  3  figs.  Overhead  system  found 
preferable. 

Spreader.  A  New  All-Steel  Spreader  Car.  Ry.  Maintanance  Engr.,  vol.  15,  no.  12, 
Dec.  1919,  pp.  457-458,  5  figs.  Designed  to  plow  material  from  between  rails 
to  either  or  both  sides  to  depth  of  2J^  in.  below  top  of  rail  and  to  spread  it  at 
either  side  for  maximum  distance  of  24  ft.  from  center  of  track. 

All  Steel  Spreader  Plow  Embodies  New  Feature.  Ry.  Age,  vol.  67,  no.  23, 
Dec.  5,  1919,  pp.  1119-1120,  5  figs.  Designed  to  plow  material  from  between 
rails  to  either  or  both  sides  to  depth  of  2}^  in.  below  top  of  rail  and  to  spread 
it  to  either  side  to  maximum  distance  of  22 J^  ft.  from  center  of  track. 

Stock.  A  Convertible  Stock  Car.  Ry.  Mech.  Engr.,  vol.  93,  no.  11,  Nov.  1919, 
pp.  679-680,  4  figs.,  also  in  Ry.  Age,  vol.  67,  no.  22,  Dec.  12,  1919,  pp.  1065- 
1066,  4  figs.  Device  designed  to  convert  ordinary  live  stock  car  into  box  car 
for  general  merchandise  purposes. 

Street  Railway.     See  Street  Railways,  Cars. 

Wheels.  Car  Wheels  and  Cause  of  Defects,  W.  F.  Tidswell.  Official  Proc.  Car 
Foremen's  Assn.,  Chicago,  no.  166,  Nov.  1919,  pp.  17-38  and  (discussion) 
pp.  38-65.  Failures  discussed  are:  sharp  flange  or  worn  flange,  shelled  out, 
burnt  lining  free  from  sliding  or  from  brake  application,  worn  thread,  worn 
through  running,  chipped  flange,  chipped  rim,  etc. 

Wheel  Failures,  W.  F.  Tidswell.  Ry.  Rev.,  vol.  65,  no.  23,  Dec.  6,  1919, 
pp.  830-831.  Resume1  of  conditions  found  in  car  wheels  which  are  said  to  justify 
their  being  condemned  for  service.  Extract  of  paper  read  before  Car  Fore- 
men's Assn.  of  Chicago. 

Limiting  Features  in  the  Life  and  Performance  of  Chilled  Iron  Wheels. 
Elec.  Ry.  Jl.,  vol.  54,  no.  16,  Oct.  18,  1919,  pp.  755-756,  5  figs.  Discussion  of 
effect  that  braking  pressures  and  mating  of  wheels  have  on  wheel  life  together 
with  methods  of  measuring  worn  wheels  for  removal,  as  given  by  Assn.  of 
Manufacturers  of  Chilled  Car  Wheels. 

CASE-HARDENING 

Faults  in  Case  Hardening,  H.  Ensaw  Machy.  (Lond.),  vol.  15,  no.  373, 
Nov.  20,  1919,  pp.  233-234.  In  considering  various  points  raised  it  should  be 
remembered,  one  writer  says  that  it  is  possible,  occasionally  for  the  enormous 
stresses  which  are  set  up  during  contraction,  on  quenching  to  cause  rupture  even 
when  material  and  thermal  treatment  have  been  properly  attended  to. 

The  Caseharding  of  Steel,  J.  F.  Springer,  Ry.  Mech.  Eng.,  vol.  93,  no.  11, 
1919,  pp.  675-676.  Methods  employed.  Importance  of  proper  packing  and 
control  of  temperature. 

See  al*o  Furnaces,  Carburizing 

CAST   IRON 

Investigations  into  the  Hardness  of  Cast  Iron  at  Different  Temperatures, 
M.  Leon  Guillet.  Foundry  Trade  Jl.,  vol.  21,  no.  215,  Nov.  1919,  pp.  811-813. 
11  figs.  Results  obtained  with  various  specimens.  Translated  from  Revue 
de  Metallurgie. 

Cast  Iron  Under  Heat  Influences,  E.  Adamson.  Foundry  Trade  Jl., 
vol.  21,  no.  215,  Nov.  1919,  pp.  804-806,  2  figs.  Heating  and  cooling  curves 
of  cast  iron  showing  two  chief  points  of  recalescence.  Paper  read  before  West 
of  Scotland  Iron  &  Steel  Inst. 

Synthetic  Cast  Iron,  Charles  Albert  Keller.  Engineering,  vol.  108, 
no.  2810,  Nov.  7,  1919,  pp.  632-634,  1  fig.  Novelty  of  manufacturing  is  said 
to  consist  in  carburizing  iron  and  steel  scrap  and  more  particularly  turnings  by 
melting  these  materials  in  the  presence  of  carbon  which  is  introduced  simul- 
taneously with  them  in  the  melting  appliance. 

CASTINGS 

Copper.  Casting  Copper  in  Spinning  Molds,  Louis  J.  Josten.  Foundry,  vol.  47 
no.  21,  Dec.  15,  1919,  pp.  910-913.  Method  of  manufacturing  cupreous-nickel 
bands  by  centrifugal  easting  process. 

Government  Work.  Making  Government  Castings  at  Erie,  Pat  Dwyer.  Foundry, 
vol.  47,  no.  21,  Dec.  15,  1919,  pp.  895-901,  15  figs.  How  different  castings 
made  have  been  separated  into  two  classes,  each  of  which  is  handled  as  unit. 

Large.  An  Interesting  Casting.  Made  in  a  Loam  Muld,  F.  H.  Bell.  Can.  Foundry- 
man,  vol.  10,  no.  12,  Dec.  1919,  pp.  339-341,  7  figs.  Casting  is  2J<  in.  thick, 
9  ft.  diameter,  and  weighs  approximately  13,000  lb. 

Reversed  Chilled.  "Reversed  Chilled  Castings"  ("Umgekehrter  Hartguss"), 
Kathe  Hartnecker.  Stahl  u.  Eisen,  vol.  39,  no.  44,  Oct.  30,  1919,  pp.  1307- 
1308,  13  figs.,  partly  on  one  supp.  plate.  Increased  amounts  of  sulphur  and 
phosphorus  were  found  to  be  present  in  white  part  of  "reversed  chilled 
eastings" ;  possibility  of  insufficient  cooling  through  changed  conditions  of  crys- 
tallizisation  referred  to.     Photomicrographs  are  presented. 

CATALYSIS 

Reactivity  and  Absorption  in  Heterogeneous  Catalysis,  Eric  K.  Ridcal. 
Gen.  Meeting  Am.  Electorchem.  Soc,  paper  no.  17,  Sept.  26,  1919,  pp.  203-211. 
Expression  establishing  reaction  velocity  of  reacting  system,  applied  to  hetero- 
geneous catalysis. 

The  Thermal  Problem  in  Organic  Contract  Catalysis,  Wilbert  J.  Huff. 
Gen.  Meeting  Am.  Electrochem.  Soc,  paper  no.  15,  Sept.  26,  1919,  pp.  175-194, 
6  figs.  Specially  in  cracking  of  petroleum,  and  chlorination  and  hydrogenation 
of  hydrocarbons. 


Further  Problems  in  Contact  Catalysis,  Hugh  S.  Taylor.  Gen.  Meeting 
Am.  Electrochem.  Soc,  paper  no.  14,  Sept.  26,  1919,  pp.  167-173,  1  fig.  It  is 
concluded  from  experiments  that  admixture  of  copper  with  nickel  in  hydro- 
genation of  oils  increases  ruggedness  of  catalytic  agent  and  renders  it  less 
sensitive  to  traces  of  such  negative  catalysts  as  carbon  monoxide. 

CATENARY 

On  a  New  Form  of  Catenary,  J.  Hollingworth,  Lond.,  Edinburgh  and  Dublin 
Phil.  Mag.,  vol.  38,  no.  226,  Oct.  1919,  pp.  452-463,  2  figs.  Aerial  trailing  an 
aeroplane. 

CEMENT 

Producing  Raw  Materials  for  Portland  Cement — 1,  Oliver  Bowles.  Cement, 
Mill  &  Quarry,  vol.  15,  no.  11,  Dec.  5,  1919,  pp.  19-22,  1  fig.  Classification  of 
suitable  materials. 

Setting  Time  of  Cement  as  Affected  by  the  Quality  of  the  Water,  F.  Esling. 
Ferro-Concrete,  vol.  11,  no.  4,  Oct.  1919,  pp.  101-103.  Experiments  with 
samples  of  cement,  portions  of  which  were  aerated  for  14,  24  and  48  hr.  before 
use.  Investigation  is  said  to  have  shown  need  for  greater  attention  to  quality 
of  water  employed  in  preparing  cement  for  testing  and  also  desirability  of  using 
distilled  water  for  purpose  of  testing,  so  that  results  may  not  be  obstructed  by 
variations  due  to  presence  of  chemical  substances  dissolved  in  water. 

CEMENT   GUN 

Effective  Use  of  the  Cement  Gun,  Donald  J.  Baker.  Coal  Age,  vol.  16, 
no.  21,  Nov.  27,  and  Dec.  4,  1919,  pp.  836-838,  7  figs.  Method  of  applying 
gunite  on  slope. 

CENTRAL  STATIONS 

Automatic  Control.  Automatic  and  Remote  Control  Generating  Stations,  A.  G. 
Darling.  Gen.  Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  846-848,  2  figs. 
Wiring  diagrams  of  automatic  and  remotely  controlled  synchronous  generator 
stations. 

Economy.  Operating  Economy  Views  from  Several  Angles,  F.  R.  Phillips.  Elec. 
Ry.  Jl.,  vol.  54,  no.  22,  Dec.  27,  1919,  pp.  1039-1046.  Symposium  held  at 
meeting  of  Central  Elec  Ry.  Assn. 

Vision  in  Power  Development,  Frederick  Darlington.  Elec  World, 
vol.  74,  no.  18,  Nov.  15  and  22,  1919,  pp.  930-932.  Test  of  war  is  said  to  have 
proven  strong  position  of  central  station  in  power  production.  Writer  believes 
that  government  aid  is  needed  to  realize  full  benefits  of  centralized  systems. 

Load  Dispatching.  Keeping  Records  That  Aid  Load  Dispatching,  Frank  Gillooly. 
Elec.  World,  vol.  74,  no.  17,  Oct.  25,  Nov.  1  and  8,  1919,  pp.  864-867,  7  figs. 
Forms  used  by  load  dispatcher  whose  duty  is  to  forecast  demand  to  be  met, 
schedule  it  on  generating  stations,  ascertain  that  each  station  will  have  boiler, 
generator  and  cable  capacity  to  carry  its  load,  and  that  there  will  be  reserve 
equipment  on  system  sufficient  to  compensate  for  loss  of  largest  unit  running. 

Personnel.  The  Personnel  of  the  Industry,  William  C.  L.  Eglin.  Elec.  World, 
vol.  74,  no.  19,  Nov.  20  and  Dec.  6,  1919,  pp.  998-1001,  3  figs.  Importance  of 
organizing  personnel  bureau  in  central  stations  as  aid  in  selection,  trading  and 
general  welfare  of  employees. 

Rates.  Central  Station  Rates  in  Theory  and  Practice,  H.  E.  Eisenmenger.  Elec. 
Rev.  (Chicago),  vol.  75,  nos.  21,  22,  23,  24  and  25,  Nov.  22,  29,  Dec.  6,  13  and 
20,  1919,  pp.  857-860,  898-902,  935-938,  974-978  and  1008-1011,  16  figs. 
Arithmetical  and  alegebraic  analysis  of  rate  schedules.  Growth  and  scope 
of  public  utility  regulations  by  commissions.  Organization  and  procedure 
of  State  Commission.      Their  procedure  in  rate  cases. 

Statistics.  Value  of  Statistics  in  Central-Station  Operation,  Edwin  J.  Fowler. 
Elec.  Rev.  (Chicago),  vol.  75,  no.  21,  Nov.  22,  1919,  pp.  867-869,  3  figs. 
Methods  of  organizing  and  maintaining  work  of  compiling  essential  statistics 
for  central  station. 

See  also  Electric  Power  Plants;  Electric  Power  Transmissio7i. 

CENTRIFUGAL   MACHINES 

Determination  of  Energy  Losses  in  Centrifugal  Machines  by  Means  of 
their  Characteristics  (Buerteilung  des  Energisverlustes  von  Kreiselradmas- 
chinen  auf  Grund  ihrer  Kennlinien),  R.  Miiller.  Seitschrift  fur  das  gesamte 
Turbinenwesen,  vol.  16,  no.  18  and  19,  June  30  and  July  10,  1919,  pp.  173-178, 
and  189-192,  10  figs.  Theory  is  advanced  for  determination  of  working  free 
of  shocks  of  a  centrifugal  machine  and  for  dividing  the  energy  loss  into  its 
principal  components,  provided  its  construction  drawings  and  test  characteristics 
are  on  hand.     (Concluded.) 

CHEMICAL   INDUSTRIES 

Chemistry  and  the  South,  Arthur  D.  Little.  Chem.  &  Metallurgical  Eng. 
vol.  21,  no.  14,  Dec.  10-17,  1919,  pp.  710-714.  Exposition  of  interrelation 
between  fuel,  power,  cellulose  and  mineral  wealth,  with  an  indication  of  the 
future  advance  in  Southern  industry  when  founded  on  its  obvious  advantages. 

CHIMNEYS 

Saving  the  Waste  in  the  Chimney — VI.  Chimney  Proportion  for  Fue 
Oil  Practice,  Robert  Sibley  and  Chas.  H.  Delaney.  Jl.  Electricity,  vol.  43, 
no.  11,  Dec.  1,  1919,  pp.  513-515,  3  figs.  Diagram  for  ascertaining  chimney 
diameters  in  fuel  oil  practice. 

CHLORINATION 
See  Water  Purification,  Chlorination. 
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CITY    PLANNING 

Industrial  Development.     Town  Planning  in  Relation  to  Industrial  Development, 
W.  Kirkpatrick.     Can.  Engr.,  vol.  37.  no.  24,  Dec.  11,  1919.  pp.  524-52o 
and  531-532.     Because,  it  is  noted,  it  is  not  possible  to  get     the  most  or  tne 
best  out  of  a  man  unless  he  be  happy  and  contented." 

On-timo.  Planning  and  Development  of  Cities  in  Ontario.  Thomas  Adams.  Can. 
'  Engr.,  vol.  37,  no  23,  Dec.  4,  1919,  pp.  509-510.  Planning  and  development 
act  of  Ontario,  which  deals  largely  with  planning  as  a  matter  of  fixing  location 
and  dealing  with  widening,  extnsion  and  relocation  of  highways  and  parkways 
is  not  considered  satisfactory  because  it  does  not  deal  with  town  planning,  i.e. 
th  the  regulations  for  the  use  of  land  and  character  of  building  developed 
in  cities,  towns  and  rural  areas." 

Principles  Principles  of  City  Planning,  Xoulan  Cauchon.  Eng.  &  Contracting 
vol  52  no.  23,  Dec.  3,  1919,  pp.  653-654.  From  viewpoint  of  ethics,  economics 
and  art  Paper  read  before  Joint  Conference  of  Am.  City  Planning  Inst,  and 
Town  Planning  Inst,  of  Can. 

Winnetkv   III.     The  Proposed  City  Plan  of  Winnetka,  Illinois,  E.  H.  Bennett. 
"    Am.  City,  City  Edition,  vol.  21,  no.  4,  Oct.  1919,  pp.  305-307,  3  figs.     Previ- 
sions for  establishing  motor  highways. 

Zoning-  Zoning  Cities  for  To-morrow,  W.  J.  Donald.  Can.  Engr.,  vol.  37,  no.  23, 
Dec  4,  1919,  pp.  510-512.  Plan  projected  for  Niagara  Falls,  which  provides 
for  six  classes  of  zones  or  districts  for  which  different  conditions  for  use  height 
and  area  of  buildings  are  specified. 

The  Legality  of  Zoning  Regulations,  Herbert  S.  Swan.  Am.  City,  City 
IMition,  vol.  21,  no.  5,  Nov.  1919,  pp.  458-459.  Court  decisions  quoted  as 
having  withheld  that  city's  expansion  and  growth  are  superior  to  individual 
caprice  of  land  owners. 

CLAY 

The  China  Clay  Industry  of  The  West  of  England.  Henry  F.  Collins. 
Min.  Mag.,  vol.  21,  no.  5,  Nov.  1919,  pp.  269-275,  5  figs.  Geological  occurrence 
and  mineralogical  characteristics  of  china  clay,  method  of 


tion  for  market, 
continued.) 


mining  and  prepara- 
md  economic  questions  involved  in  its  disposal.     (To  be 


CLIMATE   CONTROL 

Factors  of  Climatic  Control,  W.  J.  Humphreys.  Jl.  Franklin  Inst.,  vol.  188, 
no.  6,  Dec.  1919,  pp.  775-810,  3  figs.  Discussion  of  principal  factors  and 
effects  of  their  possible  changes,  that  determine  various  averages  and  extremes 
of  weather  of  any  given  place.  Question  is  studied  from  viewpoint  of  physics 
and  not  of  geographic  distribution.     (To  be  continued.) 

COAL 

Bunkers.  Cement  Clinker  and  Coal  Bunkers  at  New-mains,  N.B.  Ferro-Concrete, 
vol.  11,  no.  4,  Oct.  1919,  pp.  108-110,  2  figs.  Bunkers  for  storage  capacity  of 
1000  tons  of  clinker  and  were  constructed  on  Mouchel-Hennebique  system  of 
ferro-concrete. 

Deposits.  Coal  in  French  Indo-China,  Min.  Mag.,  vol.  21,  no.  5,  Nov.  1919,  pp. 
307-309,  1  fig.  Account  of  coal  deposits  in  Tonkin.  Vrom  Far  Eastern  Rev., 
Shanghai. 

Handling  Plant.  Efficient  Handling  Plant  at  Alicia  Mines  No.  1.  Coal  Trade 
ji.,  vol.  50.  no.  52.  Dec.  24,  1919,  pp.  1483-1484,  1  fig.  Plant  has  storage 
capacity  of  100,000  tons. 

Labor  Saving  Machinery.     Improving  the  American  Coal  Situation,  L.  W.  Alwyn- 
Schmidt.     Power  Plant  Eng.,  vol.  23,  no.  24,  Dec.  15,  1919,  pp.  1100-1102. 
Possible  ways  to  increase  the  coal  production  by  the  introduction  of 
labor-saving  machinery,  and  use  of  coal  at  mines. 

Meters.  The  Lea  Coal  Meter,  J.  H.  Blakey.  Power  Plant  Eng.,  vol.  23,  no.  23, 
Dec.  I.  1919,  pp.  1060-1061, 4  figs.     Illustrating  application  of  meter  to  Babcock 

,V:  Wilcox  boiler  and  also  to  boiler  fed  intermittently. 

i.  Compounds.  A  Study  of  the  Forms  in  Which  Sulphur  Occurs  in  Coal, 
\.  I:  Powell  and  S.  YV.  Parr.  University  of  Illinois  Bui.,  vol.  16,  no.  34, 
\pr.  .'1,  1919,  66  pp.,  3  figs.  Investigation  to  determine  relationship  between 
amounts  oi   various  sulphur  forms  in  coal  and  residual  sulphur  left  in  coke 

also  nature  of  sulphur  retained   in  coal. 

Occurrence   ami   Origin   of   Finely    Disseminated   Sulphur  Compounds  in 

I.  Reinhardt  Thiessen.     foal  Age,  vol.  10,  no.  17,  Oct.  23,  1919,  pp.  008- 

673,    10  fig         Pre  ence  of  sulphur  in  coal,  cither  as  sulphur  balls  or  lenses  or 

auti   particlei  scattered  throughout  mass,  attributed  to  sulphur  originally 

lined  in  plant   mattei  from  which  coal  has  been  evolved. 

lal  through  a  Microscope.  Keinhart  Thiessen.  Coal 
Indus.,  vol.  2.  no.  12,  Dec.  1919,  pp.  558-563,  Id  6gs.  Microphotographs  of 
Illinois,  Indiana,  Pittsburgh  and  Alabama  coals. 

\\  isHiNO.  '  in  the  Washing  of  Coal,  Horatio  C.  Ray.     Coal  Industry, 

vol.  2,  no.  12,  Dec-  Pil'.l,  pp  535-543,  '■>  figs.  It  is  said  that  coal  which  contains 
mechanically  mixed  impurities  can  be  successfully  washed  after  being  crushed 
sufficiently  to  free  these  impuritii 

Purification ol  Coal, B.J.  Robert  Cement,  Mill  A  Quarry, vol.  15, no.  10, 
Nov.  2D.  1919,  pi.  11-13.  Also  Eng  World,  vol,  15,  no.  12,  Dec.  15,  1919, 
pp.  49-51.      Data  in  regard  I"  u  <     "I  nun  nitrating  table  and  accessory  equip- 

ent,  compiled  froi ill     ol  experimental   work  conducted  l>\    corporation 

of  Fort  Wayne   Ind. 

COAL    MINES 

No.  1  Planl  of  the  Mather  Collieries,  Donald  J.  Baker.  Coal  \Ke.  vol.  16, 
no.  20,  Nov    13  and  20,  1919,  pp.  783-786    n   fig        Planl  led  for 

acitj  ol  5000  tont  in  8  hr. 


New  Pit  at  Swanwick  Collieries.  Iron  &  Coal  Trades  Rev.,  vol.  99 
no.  2097,  Nov.  7.  1919,  pp.  593-594,  8  figs.,  partly  on  supp.  plate.  Concerning 
coal  pit  which  is  10  ft.  in  diameter  and  has  been  sunk  to  depth  of  400  yd. 

COAL   MINING 

Electrical  Appliances.  Electricity  Applied  to  the  Mechanical  Mining  of  Coal, 
C.  B.  Reed.  Popular  Engr.,  vol.  12,  no.  6,  Dec.  1919,  pp.  10-13.  Survey  of 
applications  of  electricity  in  collieries. 

Fihe  Prevention.  Fire  Prevention  in  Anthracite  Coal  Mines,  M.  W.  Price,  Coal 
Age,  vol.  16,  no.  16,  Oct.  1919,  pp.  651-652.  Necessary  equipment  for  extin- 
guishment of  mine  fires.     Paper  read  before  National  Safety  Congress. 

German  Regulation.  State  Participation  in  German  Coal  Mining — I  &  II,  E. 
Jungst.  Colliery  Guardian,  vol.  118,  no.  3071  and  3072,  Nov.  7  and  14,  1919, 
pp.  1230-1231  and  1297-1298,  3  figs.  Tables  showing  records  of  yearly  mining 
operations  in  various  districts  from  1880  to  time  of  war.  Statistics  of  recovery 
of  by-products  in  various  districts.     Translated  from  "Gluckauf." 

Problems.  Present  Problems  of  Mining  Industry,  Van  H.  Manning.  Min.  &  Sci. 
Press,  vol.  119,  no.  23,  Dec.  6,  1919,  pp.  816-818.  Such  as  frequent  periods 
in  which  the  bituminous  mines,  especially  in  spring  and  summer  months,  are 
not  worked  from  cause  not  under  the  control  of  either  operator  or  miner. 
Address  delivered  before  Am.  Min.  Congress. 

Pillar  Drawing.  Different  Methods  of  Pillar  Drawing,  A.  W.  Hesse.  Coal  Indus., 
vol.  2,  no.  12,  Dec.  1919,  pp.  543-551,  7  figs.  Also  Coal  Age,  vol.  16,  no.  21, 
Nov.  27  and  Dec.  4,  1919,  pp.  845-849,  7  figs.  Fairmount,  Keighley,  Gay  and 
Block  systems;  half  advance  and  half  retreat,  concentrated  and  two  other 
methods.     Factors  which  affect  pillar  drawing. 

Roof  Control  Roof  Control  in  Coal  Mines,  James  Ashworth.  Can.  Min.  Jl., 
vol.  40,  nos.  48  and  49,  Dec.  3  and  10,  1919,  pp.  901-904,  933-935,  8  figs.  It  is 
concluded  from  analysis  of  conditions  at  various  mines  that  "bumps"  are 
not  related  to  outbursts  of  explosive  gases,  but  are  caused  by  subsidence  of 
roof  under  rigidity  rocks. 

Shaft  Sinking.  Colliery  Shaft  Sinking,  Edmund  L.  Hann.  Times  Eng.  Supp., 
no.  536,  June  1919,  p.  188.     Novel  methods  in  Kent. 

COAL   TIPPLES 

New  Coal  Tipple  of  the  Consolidation  Coal  Company.  William  Brasack. 
Coal  Age,  vol.  16,  no.  17,  Oct.  23,  1919,  pp.  678-682,  9  figs.  Prepares  coal 
form  three  drift  mines  and  ultimate  capacity  will  be  5000  tons  per  day.  Tipple 
is  built  of  steel  and  has  been  designed  with  a  view  to  secure  safety  and  simplicity 
of  operation. 


See  Ships  Coaling. 


COALING 


COBALT 


Passivity  of  Cobalt,  Horace  G.  Byers  and  Curtis  W.  Thing.  Jl.  Am. 
Chem.  Soc,  vol.  41,  no.  12,  Dec.  1919,  pp.  1902-1908,  1  fig.  Series  of  measure- 
ments of  anodic  potentials  of  iron,  nickel  and  cobalt  are  given.  Results  show- 
that  at  low  current  densities  cobalt  when  used  as  anode  readily  goes  into  solution. 

COKE 

Handling  of  Coke.  Times  Eng.  Supp.,  no.  530,  June  1919,  p.  189. 
Mechanical  Systems. 

COKE   OVEXS 

Coking  of  Illinois  Coal  in  Koppers  Type  Oven,  R.  S.  McBridge  and  W.  A. 
Selvig.  Dept.  Commerce  Technical  Papers  of  Bur.  Standards,  no.  137,  Nov.  17, 
1919,  51  pp.  Operating  test  at  St.  Paul  plant  of  Minnesota  By-Product  Coke 
Co.  conducted  jointly  by  Nat.  Bur.  Standards  and  Bur.  Mines. 

Eighty-Oven  By-Product  Coke  Plant  of  the  Steel  Co.  of  Canada  at 
Hamilton.  Contract  Rec,  vol.  34,  no.  48,  Nov.  26,  1919,  pp.  1085-1090,  6  figs. 
Details  of  making  coke  for  blast  furnace  use. 

The  Dominion  Iron  and  Steel  Company's  Koppers  By-Product  Coke 
Plant  at  Sydney,  N.S..  C.  E.  Wallin.  Iron  &  Steel  Co.  of  Can.,  vol.  11,  no.  11, 
Dec.  1919,  pp.  291-298,  7  figs.  Ovens  are  of  standard  regenerative  type, 
37  ft.  0  in.  in  length,  15^4  in.  in  width,  and  8  ft.  7  in.  in  height  from  floor  to  top 
of  coal. 

COKE-OVEN  GAS 

Coke  Oven  Gas  Keheater  Improvement,  George  B.  Cramp.  Blast  Furnace 
&  Steel  Plant,  vol.  7,  no.  12,  Dec  .  1919,  pp.  600  and  616,  2  figs-. 
Increasing  utility  of  reheater  by  application  of  radiator  plates  of  corrugated 
sheets.  . 

Heating  Furnaces  and  Annealing  Furnaces — XI  and  XII,  W.  Tru-x^. 
Blast  Furnace  &  Steel  Plant,  vol.  7,  no.  12,  Dec.  1919,  pp.  583-585.  9  figs. 
Also  Am.  Drop  Forger,  vol.  5,  no.  12,  Dec.  1919,  pp.  577-579.  9  figs.  Economical 
use  of  by-product  coke  oven  gas  for  heating  and  annealing  furnaces. 

Moisture  in  Blast  Furnace  Coke.  Wm.  11.  George.  Jl.  Soc.  Chem.  Indus., 
vol.  38,  no.  22,  Nov.  29,  1919,  pp.  394T-39GT.     Method  of  determining  it. 

COLLOIDAL   FUEL 

A  Solid  Fuel  in  Liquid  Form,  Robert  G.  Skerrett.  Sci.  Am.,  vol.  121, 
no.  25,  Dec.  20,  1919,  pp.  001-005,  1  figs.  Advantages  of  combining  solid  and 
liquid  fuels  in  colloidal  form. 
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COLLOIDS 

The  Colors  of  Colloids— IX,  X  &  XI,  Wilder  D.  Bancroft.  Jl.  Phys. 
Chem.,  vol.  23.  no.  8,  and  9.  Nov.  and  Dec.  1919,  pp.  .554-571,  603-633  and  640- 
644.  From  technical  considerations  and  propositions  established  by  various 
investigators,  several  phenomena  of  colors  of  colloids  are  explained.  It  is 
thus  for  instance  said  that  with  very  fine  particles  light  which  is  ordinarily 
reflected  selectively  is  transmitted  by  resonance,  while  light  which  is  ordinarily 
transmitted  is  scattered;  in  this  manner  red  color  of  massive  gold  is  an  effect 
by  multiple  reflection  and  green  color  of  thin  films  of  gold  is  produced  by 
transmitted  light.  How  color  matter  is  contained  in  glasses  and  glazes.  Color 
matter  of  gems. 


See  also  Soaps. 


COMPASSES 


The  Navigational  Compass,  M.  B.  Field.  Sci.  Am.  Supp.,  vol.  88. 
no.  2287,  Nov.  22,  1919,  pp.  302-303,  5  figs.  Difficulties  encountered  in  effort 
to  make  it  instrument  of  precision.     Paper  read  before  Instn.  Elcc.  Engrs. 

COMPRESSORS 

Oil  Vapor  in  Compressors,  John  Thompson.  Iron  &  Coal  Trades  Rev., 
vol.  99,  no.  2700,  Nov.  28.  1919,  pp'.  703-704,  2  figs.  Instances  where  gaseous 
vapor  has  been  generated  from  lubricating  oil.  Paper  read  before  South 
Staffordshire,  Warwickshire  &  Worcestershire  Branch  of  Nat.  Assn.  of  Colliery 
Managers. 

CONCRETE 

Blocks.  Making  Concrete  Block  for  Miami  River  Revetment.  Concrete,  vol.  15, 
no.  6,  Dec.  1919,  pp.  227-229.  Method  developed  for  economical  molding  of 
blocks. 

Electrolysis.  Electrolysis  of  Concrete.  Eng.  &  Contracting,  vol.  52,  no.  22, 
Nov.  26,  1919,  pp.  611-612,  4  figs.  Tests  of  Bur.  of  Standards  described  in 
Technologic  Paper  No.  18  show  that  reinforcing  anode  at  very  low  current 
densities,  rusting  of  iron  and  cracking  of  concrete  eventually  occur  although 
damage  may  not  be  evident  until  lapse  of  from  4  to  8  years. 

Electrololysis  in  Concrete,  E.  B.  Rosa,  Burton  McCollum  and  O.  S.  Peters. 
Eng.  World,  vol.  15,  no.  12,  Dec.  15,  1919,  pp.  42-44.  Observations  of  previous 
investigators  that  passage  of  current  from  iron  anode  into  normal  wet  concrete 
caused  destruction  of  test  specimen  by  cracking  concrete  are  said  to  have  been 
experimentally  confirmed.  * 

Fire  Tests.  The  Behavior  of  Concrete  Columns  Under  Fire  Test — II,  Walter  A. 
Hull.  Am.  Architect,  vol.  116,  no.  2289,  Nov.  5,  1919,  pp.  589-594,  5  figs. 
Gravels  of  three  distinct  types,  all  high  in  quartz,  but  in  different  forms  and 
different  amounts,  gave  less  satisfactory  results  under  fire  conditions  than 
concrete  from  lime  stone,  trap  rock  and  blast  furnace  slag  aggregates. 

Handling  Plant.  Lav-Out  of  Contractor's  Plant  on  Six-Story  Concrete  Building 
at  Moncton,  N.  B.  Contract  Rec,  vol.  33,  no.  50,  Dec.  10,  1919,  pp.  1131- 
1136,  9  figs.  Equipment  for  handling  aggregates  and  mixing  and  placing 
concrete. 

Mixing  Methods.  Bettering  Concrete  by  a  New  Mixing  Method — -II,  Nathan  C. 
Johnson.  Concrete  and  Constructional  Eng.,  vol.  14,  no.  12,  Dec.  1919, 
pp.  723-728,  4  figs.  Effect  of  violently  stirring  cement  and  sand  together  in 
water  illustrated  by  photographs  indicating  hydration  brought  about  by  internal 
friction.     (Concluded.-) 

Proportioning.  Analysis  of  Concrete-Proportioning  Theories,  Roderick  B.  Young. 
Can.  Engr.,  vol."37,  no.  22,  Nov.  27,  1919,  pp.  487-490,  11  figs.  Comparative 
study  of  results  obtained  by  various  investigators,  notably  Prof.  Duff  A. 
Abrams  and  Lewellyn  N.  Edwards.  Writer  affirms  validity  of  water-cement, 
ratio  theory  and  Prof.  Abrams'  conclusions  that  fineness  modulus  varies  with 
surface  area. 

Rodding.  Improving  Concrete  by  Rodding,  F.  E.  Gieseoke.  Am.  Architect,  vol.  116. 
no.  2284,  Oct.  1,  1919,  pp.  467-469,  2  figs.  Account  of  tests  made  at  Univ.  of 
Texas.  It  was  found  that  effect  of  rodding  of  concrete  is  more  beneficial  with 
lean  than  with  rich  mixes  and  also  more  beneficial  with  wet  than  with  dry 
mixes. 

Slag  Aggregate.  British  Blast-Furnace  Slag  in  Concrete.  Iron  Age,  vol.  104, 
no.  25,  Dec.  18,  1919,  pp.  1251-1252.     British  and  American  slags  are  compared. 

Tension  Tests.  Tests  of  Concrete  in  Tension,  T.  H.  Carver  and  J.  H.  Quense. 
Eng.  News-Rec.  vol.  83,  no.  21,  Dec.  11  and  18,  1919,  pp.  1005-1006,  4  figs. 
Briquettes  in  rich  mix  5  in.  square  at  breaking  section  broken  at  periods  up  to 
twenty  months. 

Vibration.  Effect  of  Vibration  Jigging  and  Pressure  on  Fresh  Concrete,  Duff  A. 
Abrams.  Bui.  3,  Structural  Materials  Research  Laboratory,  Lewis  Inst., 
Nov.  1919,  23  pp.,  16  figs.  Tests  included:  (1)  different  methods  for  hand 
molding  of  test  cylinders;  (2)  effect  of  vibrating  fresh  concrete;  (3)  effect  of 
jigging  fresh  concrete;  (4)  effect  of  pressure  on  fresh  concrete. 

CONCRETE,   REINFORCED 

\d\ms  System.  The  "Adams"  System  of  Reinforced  Concrete  Construction. 
Concrete  and  Constructional  Eng..  vol.  14,  no.  12,  Dec.  1919,  pp.  719-722, 
5  figs.  There  are  no  structural  walls  because  vaults  spring  directly  from  floor 
level  and  constitute  both  walls  and  roof. 

Effect  of  Sea  Water.  Steel  in  Concrete  Construction  in  Sea  Water,  J.  L.  Harrison. 
Concrete,  vol.  15.  no.  6,  Dec.  1919,  pp.  236-239.  Deductions  from  investigations 
made  in  Phillippine  Islands. 


Flexural  Stresses.  Reinforced  Concrete  Structures  under  Flexural  Stresses  (Calculo 
de  estructuras  de  hormingon  armado  Fometidas  a  la  flexion  compuesta)  Julio 
R.  Castineiras.  Contribucion  al  Estudio  de  las  Ciencias  fisicas  y  matematieas, 
Universidad  Nacional  de  la  Plata,  no.  42,  June  1919.  pp.  97-233,  56  figs. 
Mechanical  formula;  for  determination  of  stresses  in  various  fibers  of  sections  of 
different  shapes,  including  hollow  bar;  tables  for  designing  and  general  investi- 
gation of  most  appropriate  shape,  especially  for  beams. 
See  also  Buildings,  Concrete. 

CONDENSERS 

Flow  of  Water  Through  Condenser  Tubes,  William  L.  De  Baufre  and  Milton 
C.Stuart.  Mech.Eng..vol.41,no.  12,  Dec.  1919,  pp.  949-951, 11  figs.  Account 
of  tests  conducted  at  U.  S.  Naval  Eng.  experiment  station,  Annapolis,  Md., 
to  determine  friction  loss  of  water  flowing  through  $i  in.  no.  18  gage  standard 
condenser  tubes.  Investigations  covered  variable  velocities,  water  temperatures 
and  tube  length  as  well  as  effect  of  both  fresh  and  salt  water. 

Notes  on  Condenser  Vacuum,  F.  R.  Parsons,  Eng.  and  Indus.  Manage- 
ment, vol.  2,  no.  23,  Dec.  4,  1919,  pp.  711-713,  1  figs.  Results  obtained  by 
use  of  efficient,  air  pump. 

See  also  Pumps,  Air. 

CONDUCTIVITY 

Studies  in  Conductivity — VI.  The  Behavior  of  Mixtures  of  Two  Salts 
Containing  a  Common  Ion  in  Anhydrous  Formic  Acid  Solution,  H.  I.  Schlesinger 
and  F.  H.  Reed.  Jl.  Am.  Chem.  Soc,  vol.  41 ,  no.  12,  Dec.  1919,  pp.  1921-1934 
Method  of  calculating  from  ionization  constants  degree  of  ionization  of  each 
of  two  salts  containing  common  ion  when  two  salts  are  both  present  in  solution 
has  been  developed  for  case  in  which  both  salts  obey  mass  law. 

Studies  in  Conductivity — VII,  Transference  Numbers  of  the  Formates 
of  Sodium,  Potassium  and  Calcium  in  Anhydrous  Formic  Acid,  H.  I.  Schlesinger 
and  E.  N.  Bunting.  Jl.  Am.  Chem.  Soc,  vol.  41,  no.  12,  Dec.  1919,  pp.  1934- 
1945.  From  data  obtained  experimentally  for  salts  of  sodium  and  potassium 
equivalents  conductance  of  formate  ion  is  calculated  to  be  51.5,  whereas  cor- 
responding value  for  sodium  ion  is  14.6  and  for  potassium  ion  17.5  reciprocal 
ohms.     Significance  of  this  data  is  discussed. 

CONNECTING   RODS 

Assembling  Liberty  Motor  Connecting-Rods,  H.  A.  Carbart.  Am.  Mach., 
vol.  51,  no.  22,  Dec.  11,  1919,  pp.  995-998,  6  figs.  Methods  of  testing  alignment 
and  clearances. 

CONTRACT  LETTING 

Ideal  Contract-Letting  Made  Practicable,  J.  A.  L.  Waddell.  Can.  Engr.. 
vol.  37,  no.  24,  Dec.  11,  1919,  pp.  527-529,  2  figs.  Suggested  method  of  percent- 
sharing  between  contractor  and  client. 

COOLING  TOWERS 

Stresses  in  Thin  Shells  of  Circular  Section,  F.  K.  Th.  v.  Iterson.  Engin- 
eering, vol.  108,  no.  2811,  Nov.  14,  1919,  pp.  640-642.  Theory  of  stresses  in 
thin-walled  bodies  subjected  to  bending  moments.  With  notes  on  design  of 
reinforced-concrete  cooling  towers. 

COPPER  MILLS 

Technical  Operations  on  the  Suan  Concession,  Korea — III,  A.  R.  Weigall 
and  J.  F.  Mitchell-Roberts.  Min.  &  Sci.  Press,  vol.  119,  no.  23,  Dec.  6,  1919. 
pp.  805-815,  4  figs.  Design  and  equipment  of  copper  mill  having  capacity  of 
14,000  tons  per  month. 

COPPER  ORES 

The  Microstructure  of  Various  Copper  Ores  (Leber  die  Mikrostruktur 
einiger  Kupferschiefererze),  George  Berg.  Zeitschrift  fiir  praktische  Geologic, 
vol.  27,  no.  6.  June  1919,  pp.  93-95,  6  figs,  on  supp.  plate.  Composition  of 
copper  ore  found  in  various-districts. 

CORE  BOXES 

Core-Box  Construction — II,  Joseph  Horner.  Foundrv  Trade  Jl.,  vol.  21, 
no.  213,  Sept.  1919,  pp.  643-646,  13  figs.     Manner  of  proceeding.     (Concluded.) 

COST  ACCOUNTING 

Forms.  A  Short  Cut  to  Factory  Costs,  Joseph  O'Brien.  Factory,  vol.  23,  no.  6, 
Dec.  1919,  pp.  1308-1310,  3  figs.  Forms  used  by  Economy  Eng.  Co.  for  telling 
at  any  point  during  manufacture  what  product  is  costing. 

Indirect  Charges.  The  Effect  of  Indirect  Charges  of  Cost.  J.  Fcarn.  Am.  Drop 
Forger,  vol.  5,  no.  12,  Dec.  1919,  pp.  583-589,  3  figs.  Factors  that  enter  into 
cost  of  production.  Recommendations  in  regard  to  manner  of  distributing 
charges.     Paper  presented  before  Drop  Forgers'  Assn.  of  England. 

Estimates  Should  Parallel  Cost-Keeping  Method  Automotive  Industrii-. 
vol.  41,  no.  19,  Nov.  6,  I919,pp.  930-931,  2  figs.  Estimating  and  cost-accounting 
system  used  in  foundry  of  Fox  Machine  Co. 

Uniform  Cost  Accounting,  William  R.  Basset.  Am.  Mach  ,  vol.  51.  no.  22. 
Dec.  11,  1919,  pp.  991-993.  Address  delivered  before  Nat.  Machine  Tool 
Builders'  Assn. 

Unit  Cost  Accounting  for  Control,  L.  V.  Estes.  Indus.  Management,  vol 
58,  no.  5,  N<>\  ril'.  pp.  359-363,  6  figs.  Suggests  cost  accounting  plan  which 
combines  in  one  standard  units  of  measure  of  production  and  the  element  of 
time  in  such  a  way  that  unit  cost  obtained  is  cost  of  effort  expended. 
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Methods.  Cost  Accounting,  George  L.  Bennett.  Ice  &  Refrigeration,  vol.  57,  no.  5, 
Nov.  1919,  pp.  194-197.  Advises  systematizing  cost  data  in  ice-making  in- 
dustry-    Paper  read  before  Natural  Ice  Assn.  of  Am. 

COTTON  MILLS 

Electric  Service  at  Naumkeag  Cotton  Mills.  Elec.  World,  vol.  74,  no.  18, 
Nov.  15  and  22,  1919,  pp.  933-936,  8  figs.  Methods  of  inspecting  and  main- 
taining installation  of  3247  motors. 

CRANES 

Cargo.  Mechanical  Method  for  Handling  Cargo,  Warren  Travell.  Shipping,  vol.  9, 
no.  11,  Dec.  17,  1919,  pp.  23-24  and  68,  2  figs.  Illustrating  types  of  cranes. 
(To  be  continued.) 

Installation.  Consider  the  Crane,  Chester  C.  Rausch.  Wisconsin  Engr.,  vol.  24, 
no.  2,  Nov.  1919,  pp.  53-62.  Suggestions  in  regard  to  installation  of  cranes  with 
a  view  to  avoid  accidents  and  also  locating  lights  in  such  a  position  as  never  to 
cause  a  glaring  light  confusing  vision  of  crane  operator.  Paper  read  before 
National  Safety  Congress. 

Open-Hearth  Ladle.  Main  Hoists  for  Open  Hearth  Ladle  Cranes.  W.W.  Garrett,  Jr. 
Blast  Furnace  &  Steel  Plant,  vol.  7,  no.  12,  Dec.  1919,  pp.  593-594.  Tests  and 
observations  made  on  main  hoists  of  two  overhead  electric  travelling  open  hearth 
ladle  cranes.     Paper  read  before  Assn.  of  Iron  &  Steel  Elec.  Engrs. 

Shipbuilding.  Heavy  Double  Trestle  for  Shipbuilding  Cranes  over  Newport  News 
Battle-Cruiser  Berths,  R.  W.  Burpee.  Eng.  News-Rec,  vol.  83,  no.  10,  Oct. 
16,  1919,  pp.  723-728,  9  figs.  Long  runway  without  expansion  joints.  75-ton 
and  15-ton  cranes  on  same  rails.  Truss  loads  divided  between  tower  columns. 
Transverse  framing  statistically  indeterminate. 

Modern  Lifting  Machinery.  Steamship,  vol.  31,  no.  366,  Dec.  1919,  pp. 
131-135,  7  figs.     Cranes  built  by  Herbert  Morris,  Ltd.,  Loughborough,  England. 

CRANKSHAFTS 

Torsional  Oscillations  of  a  Crankshaft,  J.  Morris.  Aeronautics,  vol.  17, 
no.  317,  Nov  13,  1919,  pp.  454,  3  figs.  Effect  on  crankshaft  of  relation  between 
frequencies  of  torsional  oscillations  and  firing  strokes. 

CRYSTALLIZATION 

Rhythmic  Crystallization,  Raphael  Ed.  Liesegang.  Sci.  Am.  Supp.,  vol. 
88,  p.  no.  2287,  Nov.  22,  1919,  pp.  299.  Examples  of  intermittent  precipitation. 
.Translated  from  Die  Naturwissenchaffen. 

CUPOLAS 

,Ancient  and  Modern  Cupolas  (Les  cubilots  anciens  et  modernes), T.  Levoz. 
Fondene  Moderne,  vol.  12,  no.  6,  June  1919,  pp.  125-132,  10  figs.  Practice  at 
Milan  plant.     (Continuation  of  serial .) 

Ancient  and  Modern  Cupolas  (Les  cubilots  anciens  et  modernes),  T.  Levoz 
Fondene  Moderne,  vol.  12,  no.  7,  July  1919,  pp.  153-160,  6  figs.  Significance  of 
positions  of  tuyere.     (Concluded.) 

ioq  Fuel|l~oncomy  in  Cupo'a  Practice,  H.  James  Yates!  Engineering,  vol. 
108,  no.  2803,  Sept.  19  1919,  pp.  396.  Methods  of  reducing  heat  losses  due  to 
U)  radiation,  (2)  sensible  heat  in  waste  gases.  (3)  undeveloped  heat  in  unburned 
carbonic  oxide.     Paper  read  before  Iron  and  Steel  Inst. 

See  also  Electric  Furnaces,  Iron  Foundry. 

CUTTING  METALS 

Supplement  to  Frederick  W.  Taylor's  "On  the  Art  of  Cutting  Metals"— HI, 

iis         "artn-     Indus.  Management,  vol.  58,  no.  5,  Nov.  1919,  pp.  369-374 

l     KS'  .u    ,rmu  ■  •     .  nu.ttlnS  metals  and  general  formula  for  plotting  slide  rules; 

also  method  used  in  laying  out  machine  tool  slide  rule  to  embody  all  of  variables 

in  general  formula. 


See  also  Abrasive  Wheels. 


DAMS 


Concrete.  Concrete  in  Water  Works  Construction,  A.  O.  Irwin.  Mb.  &  County 
Eng.,  vol.  57  no.  5,.  Nov.  1919,  pp.  225-234,  8  figs.  Constructional  details  of 
concrete'*''''™''''''  P'P':  '  tank'S'  9tandP'Pes'  Power  houses,  etc.,  made  of 

EART'VnLIywa"n:  F'1,'  V-"19  of  'he  Miami  Conservancy  District,  Harry  Gardner 
Eng  World,  vol.  15.  no  12,  Dec.  15,  1919,  pp.  11-17,  7  figs.  Concerning 
construction  of  large  earth  dams. 

Fw>od  Control  Concerning  Procedure  on  Miami  Flood-Control  Dams.  Eng.  News- 
Rec  vol.  83,  no  14,  Oct.  2  1919,  pp.  740-743.  7  figs.  How  standard  products 
were  secured  by  test  control  of  varying  aggregates. 

Ja< iXBCm Lake.  Jackson  Lake  Dam  the  Savior  of  the  Sharpe  River  Valley.  Eng. 
NcwR-Itoc  .  vol.  83,  no.  21.  Dec.  11,  and  18.  1919.  pp  992-99*.  6  figs.  How 
flush  method  of  delivery  was  discarded  for  regulated  continuous-flow  method. 

Pressure  Measurements.  Study  of  Pressures  in  Hydraulic  Dam  Cores.  Eng. 
News  Rec,  vol.  83.  no.  .22,  Dec.  25,  1919.  pp.  1040-1014.  7  figs.  Methods  of 
M.am.  conservancy  engineers  to  obtain  data  on  core  consistency  and  action 
Hall  soundings.  Measurements  of  lateral  and  vertical  pressure.  Results  to  date 
on  ti*Tmantown  Darn. 


DETERIORATION 

Specific  Depreciation  as  Applied  to  Mechanical  Deterioration,  W  W 
Pollack.  Am.  Mach.,  vol.  51,  no.  17,  Oct.  23,  1919,  pp.  761-762,  1  fig.  Sug- 
gested form  for  recording  deterioration  factors. 

DIES 

Details  of  Shaving  Dies,  Frank  A.  Stanley.       Am.  Mach..  vol.  51,  no   21 
Nov.  27  and  Dec.  4,  1919,  pp.  929-931,  10  figs.     Advantages  of  shaving  dies  is 
said  to  make  possible  to  attain  desired  results  with  less  attention  to  quality  of 
blanking  dies. 

DIESEL  ENGINES 

Construction.  Merchant  Marine  Diesel-Engine  Construction  in  Switzerland 
Motorship  vol.  4,  no.  11,  Nov.  1919,  pp.  44-49,  16  figs.  Shop  tests  of  new  modei 
1250  shaft  hp.  bulzer  two-type  motor.  Preliminary  details  of  4200  shaft  hp 
(5550  i  .hp.)  cargo— and  passenger— ship  model.  40  ft.  engine-room  for  3000 
np. 

Marine.  Nearly  Half-a-Million  Horse-Power  in  Marine  Heavy-Oil  Engines.  Motor- 
ship,  vol.  4,  no.  11,  Nov.  1919,  pp.  33-44,  13  figs.  Notes  on  constructional 
features  of  machines  built  by  Vickers  Ltd.,  with  remarks  on  question  of  solid- 
mjection  of  fuel. 

Werkspoor.  The  New  Werkspoor  Engine.  Motorship,  vol.  4,  no.  11,  Nov.  1919, 
pp.  54-60, 8  figs.     Details  of  recent  changes,  particularly  in  reversing  mechanism! 

Winton.  Winton  Diesel  Oil  Engines.  Gas  Engine,  vol.  21,  no.  12,  Dec.  1919,  pp. 
387-388,  3  figs.     Features  of  stationary  type. 

DIFFERENTIAL  EQUATIONS 

Transformations  of  Linear  Equations  with  Partial  Derivatives  Involving 
1  wo  Independent  Variables  (Sur  les  transformations  des  equations  linf aires 
aux  denvees  partiels  a  deux  variables  independantes),  G.  Cerf.  Comptes  Rendus 
des  seances  del'Academie  des  Sciences,  vol.  169,  no.  14,  Oct.  6,  1919,  pp.  613-615. 

DIRECTION  FINDERS 

How  Aeroplanes  are  Navigated  by  Wireless,  R.  Keen.  Wireless  World, 
vol.  7,  no.  79,  Oct.  1919,  pp.  389-393,  3  figs.  Operation  of  wireless  direction- 
finder. 

DRAINAGE 

Reclamation  by  Drainage  of  Land  in  the  Mississippi  Valley,  Edmund  T 
Perkins.  Mun.  &  County  Eng  ,  vol.  57,  no.  5,  Nov.  1919,  pp.  215-217,  4  figs. 
Possibilities  of  developing  natural  resources  of  region. 

DRIFTS 

Making  and  Using  Drifts,  H.  F.  Pusep.  Am.  Mach.,  vol.  51.  no.  17 
Uct.  23,  1919,  pp.  757-760,  10  figs.     Illustrating  possible  applications  of  drifts. 

DRINKING  FOUNTAINS 

The  Relative  Sanitary  Values  of  Different  Types  of  Drinking  Fountains— 
1  and  2,  Louis  V.  Dieter.  Am.  City.  City  Edition,  vol.  21,  no.  5  and  6.  Nov 
and  Dec.  1919,  pp.  452-457  and  549-554,  4  figs.  Results  of  tests  of  vertical 
nozzle  types  and  of  sloping  stream  types.    | 

DRYDOCKS 

"1 
The  Morse  Dry  Dock  and  Repair  Plant.     Int.  Mar.  Eng.,  vol.  24,  no.  12, 
Dec.  1919,  pp.  781-792,  20  figs.     Notes  on  organization  methods,  welding  equip- 
ment used  for  repair  work  and  employes'  association  established  for  looking 
after  welfare  of  men  while  at  their  work  in  shops. 

DRYING 

Some  Factors  Involved  in  Drying  Operations,  Eustace  A.  Elliott.  Chem. 
&  Metallurgical  Eng.,  vol.  21,  no.  12,  Nov.  12  and  19,  1919,  pp.  620-623,  8  figs 
Graphs  showing  influence  of  both  initial  and  final  moisture  on  length  of  drying 
and  other  factors.  Constructed  from  experiments  carried  out  in  small  jacketed 
pan  4  ft.  in  diameter. 


See  also  Kiln  Drt/ina. 


DUST 


Further  Studies  in  Methods  of  Dust  Determination,  E.  V.  Hill  and  Otto 
w.  Armspach.  Trans.  Am.  Soc.  Heating  &  Ventilating  Engrs.,  vol.  25.  no.  4, 
Oct.  1919,  pp  391-404  and  (discussion),  pp.  404-406,  7  figs.  Experimental. 
It  was  found  that  all  dust  is  not  retained  in  process  of  sampling  in  passing  air 
through  water  or  water  spray. 

Removing  Solid  and  Liquid  Particles  from  Gases  by  Means  of  Electricity 
(Elektnsche  Ausscheidung  von  festen  und  flUssigen  Teilchen  aus  Gasen),  R 
Diirrer.  Stahl  und  Eisen,  vol.  39,  no.  46,  Nov.  13,  1919.  pp.  1377-1385,  8  figs. 
Historical  review  and  description  of  various  types  of  apparatus  used.  (To  be 
continued.) 

Electrio  Precipitation  of  Solid  and  Liquid  Particles  in  Gases  (Elektrisehe 
Ausscheidung  von  festen  und  flussigen  Teilchen  aus  Gasen),  D.  Durrer.  Stahl 
und  Eisen,  vol.  39,  no.  47,  Nov.  20,  1919,  pp.  1423-1430,  17  fig3.  Details  of 
Cottrell  and  Moller  processes.     Application  of  Cottrell  system  in  various  plants. 
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DYESTUFFS 

General  Review  and  Bibliography  of  Dyeing — I,  P.  E.  King.  Color  Trade 
Jl.,  vol.  5,  no.  6,  Dec.  1919,  pp.  164-169.     From  British  Assn.  Reports. 

DYNAMOMETERS 

Commercial  Dynamometers — XIV,  P.  Field  Foster.  Mach.  World,  vol. 
66,  no.  1714,  Nov.  7,  1919,  pp.  222,  4  figs.  Details  of  instrument  for  measuring 
drawbar  pull,  also  of  an  accelerometer,  largely  employed  in  connection  with 
steam  and  electric  traction  and  in  testing  road  vehicles.  Peculiar  feature  of  this 
instrument  said  to  be  that  no  correction  has  to  be  made  for  slope  when  travelling 
up  or  down  hill.     (Concluded.) 

DYNAMOTORS 

See  Electric  Welding,  Dynamotor . 

ECONOMICS 

Some  Fundamentals  of  Engineering  Economics,  D.  B.  Rushmore.  Gen. 
Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  820-824.  1  fig.  Writer  sketches 
evolution  of  present  industrial  era  and  draws  attention  to  dependence  of  indus- 
trial prosperity  upon  "substitution  of  power  driven  machinery  for  physical 
effort." 

EDUCATION 

Engineering.  Some  Remarks  on  Co-operative  Method  of  Engineering  Education 
V.  Karapetoff.  Eng.  Education,  vol.  10,  no.  3,  Nov.  1919,  pp.  101-104.  Em- 
phasizes that  "there  is  no  universal  method  of  education  applicable  to  large 
group  of  men,  and  that  the  problem  is  to  keep  on  analyzing  each  student  during 
his  course,  giving  such  stimuli  as  he  may  need."  Writer  believes  that  summer 
vacation  would  be  proper  and  natural  for  practical  experience,  or  whole  year 
taken  off  before  senior  year. 

Industrial.  Loughborough  Technical  College  Instructional  Factory.  Foundry 
Trade  Jl.,  vol.  21,  no.  213,  Sept.  1919,  pp.  630-632,  2  figs.  Experience  of  institu- 
tion established  for  giving  simultaneously  technical  instruction  and  practical 
training. 

Necessity  for  a  Mining  and  Industrial  Education.  H.  H.  Stock.  Coal  Age, 
vol.  16,  no.  21,  Nov.  27  and  Dec.  4,  1919,  pp.  850-852.  Purpose  and  adminis- 
tration of  Smith-Hughes  act. 

Employment  Management — VIII,  A.  Rowland-Entwistle.  Eng.  &  Indus. 
Management,  vol.  2,  no.  20,  Nov.  13,  1919,  pp.  622-624.  Concerning  education 
and  training  of  workers. 

Making  Tin  Mills  More  Efficient,  J.  K.  Lamoree.  Iron  Trade  Rev.,  vol. 
85,  no.  25,  Dec.  18,  1919,  pp.  1642-1648.  Education  of  workmen  as  means  of 
increasing  production. 

The  Management  and  Training  of  Men,  W.  W.  Gidley.  Colo.  School 
Mines  Mag.,  vol.  9,  no.  11,  Nov.  1919,  pp.  293-296.  Also  Min.  and  Eng.  Rec, 
vol.  24,  no  21.  Nov.  15,  1919,  pp.  342-345.  Design  management,  and  training, 
as  factors  in  linking  together  safety  efficiency  and  democracy.  Paper  read  before 
Annual  Safety  Congress. 

Soldiers.  The  Re-Education  of  Soldiers  Who  Were  Seriously  Wounded  (Die  Wieder- 
beschaftigung  der  Schwerbeschadigten  in  gewerblichen  und  landwirtschaft- 
lichen  Betriemen) ,  Konrad  Hartmann.  Verhandlungen  des  Vereins  zur  Beford- 
erung  des  Gewerbefleisses,  no.  4,  June  1919,  pp.  155-185,  38  figs.  Showing 
machine  tools  which  can  be  operated  by  soldiers  and  seats  especially  adapted  for 
those  suffering  from  loss  of  leg. 


Iron  Foundry.  Electric  Furnace  as  an  Adjunct  to  the  Cupola,  George  K.  Elliott. 
Am.  Mach.,  vol.  51,  no.  22,  Dec.  11,  1919,  pp.  1012-1014.  Although  acknow- 
ledging cupola  to  be  more  efficient  and  trustworthy  furnace  for  preheating  iron 
up  to  point  of  melting  and  after  that  performing  fusion  itself  with  minimum 
waste  of  heat,  writer  claims  that  it  does  not  rank  high  as  superheater  of  molten 
metal.  He  explains  reasons  why  he  believes  electric  furnace  is  ideal  supplement 
to  cupola. 

Non-Ferrous  Metai.s.  Melting  of  Some  Non-Ferrous  Metals  andiTheir  Alloys  in 
Electric  Furnace,  E.  F.  Collins.  Chem.  &  Metallurgical  Eng.,  vol.  21.  no.  13, 
Nov,  26  and  Dec.  3,  1919,  pp.  673-679,  7  figs.  Requirements  for  economic 
melting. 

Resistor.  Radiant  Resistor  Furnace,  F.  A.  J.  Fitzgerald.  Chem.  &~Metallurgieal 
Eng.,  vol.  21 ,  no.  14,  Dec.  10  and  17,  1919,  pp.  737-739,  4  figs.  For  distillation 
low  grade  or  scrap  zinc.  Best  results  are  said  to  be  obtained  with  current  of 
approximately  845  amperes  at  65  volt3.  Paper  read  before  Am.  Electrochemical 
Soc. 

Rotating.  The  Booth  Electric  Rotating  Furnace,  Carl  H.  Booth.  Chem.  &  Metal- 
lurgical Eng.,  vol.  21,  no.  12,  Nov.  12  and  19,  1919,  pp.  636-638,  4  figs.  Alsc- 
Foundry  Trade  .11.,  vol.  21,  no.  213,  Sept.  1919,  pp.  648-651.  2  figs.  ADetails!of 
manufacture.     Paper  read  before  Am.  Inst.  Chem.  Engrs. 

See  also  Brass  Furnaces. 

ELECTRIC  GENERATORS,  A.  C. 

Accidents.  Causes  of  Various  Accidents  Occurring  to  Electrical  Machines"  (Sur 
l'origine  de  quelques  accidents  dans  les  machines  £lectriques),  C.  W.  Worral. 
Revue  Generate  de  l'ElectricitS,  vol.  6,  no.  21,  Nov.  22,  1919,  pp.  727-730. 
Such  as  those  due  to  gathering  of  dust  in  important  parts,  chemical  action 
taking  place  between  insulating  material  and  metal,  etc. 

Troubles  from  Vibration  in  Turbo-Alternators,  E.  V.  Amy.  Elec.  World, 
vol.  74,  no.  19,  Nov.  29  and  Dec.  6,  1919,  pp.  1003-1005.  How  effectiveness'of 
dynamic  balances  depend  on  method  of  mounting  machine. 

Bearings.  Spring  Thrust  Bearings  and  Cooling  Coils  on  the  Large  Vertical  Genera- 
tors at  Cedar  Rapids  Power  Station,  T.  W.  Gordon.  Gen.  Elec.  Rev.,  vol.  22, 
no.  11,  Nov.  1919,  pp.  840-842.  Bearings  were  designed  to  specification  requiring 
them  to  be  capable  of  sustaining  maximum  load  of  600,000  lb.  continuously  at 
normal  speed  of  65.6  r.p.m.,  temperature  of  oil  not  to  exceed  45  deg.  cent,  when 
water  is  supplied  at  25  deg.  cent.  They  are  said  to  have  now  been  in  operation 
for  sufficient  length  of  time  to  demonstrate  their  success. 

Concrete  Parts.  Contrete  Parts  for  Generators,  C.  M.  Hackett.  Gen.  Elec.  Rev., 
vol.  22,  no.  11,  Nov.  1919,  pp.  843-845,  5  figs  Suggests  use  of  concrete  for 
stator  frame  and  bearing  supports  of  large  alternating-current  generators  and 
calls  attention  to  special  features  to  be  looked  after  in  design  and  installation  of 
such  concrete  structures. 

Design.  Designs  of  Large  Vertical  Alternating-Current  Waterwheel-Driven  Genera- 
tors, M.  C.  Olsen.  Gen.  Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  833-839. 
11  figs  Writer  points  out  special  features  that  have  to  be  considered  in  mechan- 
ical and  electrical  design  of  large  hydro-electric  generators.  References  to 
machines  that  are  being  constructed  in  sizes  up  to  32,500  kv-a.  capacity  expresses 
the  opinion  that  there  is  no  insurmountable  difficulty  is  building  much  larger 
units. 

Heating.  Heating  of  Alternators  and  Asynchronous  Motors  (Echauffement  des 
alternateurs  et  des  moteurs  asy nchrones) ,  M.  Baringolz.  Industrie  Electrique, 
vol.  28,  no.  658,  Nov.  25,  1919,  pp.  436-438.  Formulae  for  calculating  mean 
temperature.     (To  be  continued.) 


ELECTRIC  CABLES 

Current-Carrying  Capacity  of  Electric  Cables,  U.  S.  Navy,  Alexander  M 
Charlton.  Jl.  Am.  Soc.  Naval  Engrs.,. vol.  31,  no.  4,  Nov.  1919.  pp.  794-817, 
1  fig.     Calculations  of  wire  and  fuse  sizes. 

Gutta  Percha  in  Cable  Construction.  Raw  Material,  vol.  1,  no.  8,  Nov. 
1919,  pp.  391-395,  2  figs.     Construction  of  heavily  armored  cable. 

ELECTRIC  CONDUCTORS 

Substitute  Metals  in  Electrochemical  Industries  in  Germany.  Chem.  & 
Metallurgical  Eng.,  vol.  21,  no.  14,  Dec.  10  and  17,  1919,  pp.  740-741,  1  fig. 
Including  graphs  showing  relatif  values  and  usefulness  of  copper,  aluminum, 
zinc  and  iron  as  electrical  conductors.     Translated  from  Das  Technische  Blatt. 


ELECTRIC  LAMPS 

The  Manufacture  of  Incandescent  Lamps,  C.  W.  Starker.  Am.  Mach.. 
vol.  51,  no.  23,  Dec.  18,  1919,  pp.  1027-1031,  16  figs.  Explanation  of  physical 
and  mechanical  facts  which  form  basis  for  manufacturing  processes. 

Residual  Gas  and  Tungsten  Deposits  in  Glow  Lamps.  Engineering,  vol. 
108,  no.  2803,  Sept.  19,  1919,  pp.  365-366.  Abstract  of  two  papers,  one  on 
removal  of  residual  gas  and  one  on  influence  of  different  instances  on  light 
absorption  by  Tungsten  films,  presented  by  L  Hamburg,  Mrs.  Hoist,  E.  Lely, 
and  E.  Oesterhuis  to  Amsterdam  Academy. 

Records  of  Lamp  Service  in  a  Large  Park  System.  C.  H.  Shepherd.  Elec. 
Rev.  (Chicago',  vol.  75,  no.  25,  Dec.  20,  1919,  pp.  1016-1018,  5  figs.  Data  on 
lamp  life  and  apparatus  trouble. 


ELECTRIC  LOCOMOTIVES 


ELECTRIC  FURNACES 

Acid  Process.  Notes  on  the  Acid  Electric  Furnace  Process,  L.  B.  Lindemuth.  Blast 
Furnace  &  Steel  Plant,  vol.  7,  no.  12,  Dec.  1919,  pp.  595-596.  From  point  of 
view  of  inclusions  resulting  from  process  basic  electric  process  is  said  to  give 
conditions  which  are  more  favorable  for  reducing  inclusions  to  a  minimum  than 
acid  process.     Paper  read  before  Am.  Foundrymen's  Assn. 

Bureau  of  Mines  Laboratory.  The  Electric  Furnace  Laboratory  of  the  Bureau  of 
Mines,  Charles  D.  Grier.  Chera.  &  Metallurgical  Eng.,  vol.  21,  no.  11,  Oct. 
29  and  Nov.  5,  1919,  pp.  574-576,  4  figs.  Transformer  and  switchboard  equip- 
ment. It  includes  two  transformers,  two  duplex  induction  voltage  regulators, 
three-panel,  black  marine  slate  switchboard  and  busbar  system  for  carrying 
current  from  switchboard  to  furnace  room. 

Ferrosilicon.  Electric  Furnace  Manufacture  of  Ferrosilicon,  Thomas  Robson 
Hay.  Raw  Material,  vol.  1,  no.  8,  Nov.  1919,  pp.  396-400,  5  figs.  Construction 
and  operation  of  furnace. 


Development.  Electric  Locomotives  for  Industrial  Purposes,  Walter  Fixter  and 
Kenneth  Andrews.  Assn.  Iron  &  Steel  Elec.  Engrs.,  Nov.  1919,  pp.  9-15  and 
(discussion),  pp.  15-29.  5  figs.  Survey  of  recent  developments  of  electric 
locomotive,  both  from  electric  and  mechanical  standpoint. 

See  also  Locomotives,  Storage-Battery. 

Gearless.  Gearless  Electric  Locomotives  for  C.  M.  &  St.  P.  Ry.  Age,  vol.  67,  no 
17,  Oct.  24,  1919,  pp.  819-821,  2  figs.  Locomotive  weighs  265  tons  with  229 
tons  on  drivers.  It  has  14  axles,  12  of  which  are  driving  and  two  guiding  axles. 
Attention  is  called  to  design  of  leading  and  trailing  trucks  and  method  of  sus- 
pension of  cab  weight  upon  them. 

Quarries  Large  Canadian  Quarry  Operation  with  Electric  Trolley  Locomotives. 
Rock  Products,  vol.  22,  no.  23,  Nov.  8,  1919,  pp.  20-23.  13  figs.  Single  track 
from  plant  is  divided  at  quarry  entrance  into  two  tracks  one  of  which  is  per- 
manent while  other  is  temporary  loading  track.  It  is  said  track  gang  of  six 
men  can  readily  shift  pole  line  in  two  hours. 
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c-Ph\«k  Electric  B  +B  +B— Freight  Locomotives  on  Silesian  Mountain 
Railway  (Elektrische  P+B-t-B  -Lokomotiven  fur  die  Giiterzugbeiorderung 
.iuf  (i,>ii   -  lirgsbahnen),   Winkler,    Elektrische  Kraftbetnebe  u. 

Bahnen,  vol    17.  no.  20,  July  14,  1919,  pp.  153-156,  3  figs.      These  single-phase 
es  ha\  «•  a  wheelbase  of  13,660  mm.;  their  entire  length,  between  butters, 
is  17,200  mm. 

Test*      St.  Paul  Locomotive  rested  a!   '  Ry.  .11..  vol.  54,  no.  18,  Nov.  1, 

1919,  pp.  827-831,  16  figs.  AlsoRy.  Age,  vol.  67,  no.  15.  Oct.  10,  1919,  pp.  749- 
750,  2  figs.  Regenerating  tests  and  "tug-of-war"  test  of  giant  3000-volt,  direct- 
current  locomotive  built  by  General  Elec.  Co.  for  Chicago.  Milwaukee  &  bt. 
otive  i-  equipped  with  bi-polar  motors  of  gearless  type  with 
motor  armature-  mounted  directly  upon  driving  axles.  Locomotive  weighs 
«  hich  229  tons  are  on  drivers. 

Tunrr-Pinsi  New  "Baltic"  Three-Phase  High-Speed  Locomotives  used  in  the 
Italian  Railways  (Nouvelles  locomotives  triphasees  a  grande  Vitesse  type 
"Baltic"  des  <  Ihemins  de  Fer  de  l'Etat  Italien).  Industrie  Eleetrique,  vol.  2b, 
no  658,  Nov.  25,  1919,  pp.  423-436,  15  figs.  Principal  characteristics  are; 
Two  traction  motors  coupled  by  rank  and  connecting  rods  to  three  1630-mm. 
driving  wheels;  total  weight  92  tons;  operated  at,  330  volts. 

ELECTRIC  MOTORS 

MAINTENANCE  The  Care  of  Shop  Motors,  C.  E.  Clewell.  Am.  Mach.,  vol.  51, 
no  20  Nov.  13  and  20.  1919,  pp.  S77-8S0.  6  figs.  Notes  on  general  instructions 
to  be  followed  in  setting  up  motors  for  first  time,  together  with  cautions  on 
manipulation  of  electric  machinery. 

Installation.  The  Installation  of  Electric  Motors,  E.  Austin.  Eng.  &  Indus. 
Management .  \  ol.  2,  no.  21,  Nov.  20,  1919,  pp.  645-647,  6  figs.  Special  work  for 
which  each  of  types  of  winding  is  suitable. 

Operation.  Operation  of  Shop  Motor  Brushes  and  Contract  Devices,  C.  E.  Clewell. 
Am.  Mach.,  vol.  51,  no.  21,  Nov.  27  and  Dec.  4,  1919,  pp.  939-941, 6  figs.  Notes 
on  common  adjustment  of  brushes  and  brush  holder  of  motor  and  on  care  of 
commutator  and  brushes. 

ELECTRIC  MOTORS,  A.  C. 

Commutators.  Uses  of  Commutators  for  Polyphase  Currents  (Sur  certains  modes 
d'emploi  du  eollecteur  en  courants  polyphasfe),  L.  Gratzmiiller.  Revue 
Generale  de  l'Electricite,  vol.  6,  no.  20,  Nov.  15,  1919,  pp.  659-665,  7  figs. 
How  to  regulate  speed  of  asynchronous  ring  motor  by  relative  displacement  of 
two  sets  of  brushes  upon  commutator  of  transformer  field  of  which  rotates  in 
synchronism  with  rotor. 

Starting.  The  Starting  of  Asynchronous  Motors  with  Squirrel-Cage  Rotors  (Der 
Anlaufvorgang  bei  Asynchronomotoren  mit  Kurschlussanker) ,  Reinhold 
Rudenberg.  Elektroteehnik  und  Maschinenbau,  vol.  37,  no.  44,  Nov.  2,  1919, 
pp.  497-501,  13  figs.  Calculation  of  starting  activities  based  on  assumption  that 
torsional  moment  corresponds  to  curve  indicated  by  writer.  (To  be  concluded.' 
Manual  Starters  for  Small  Squirrel-Cage  Induction  Motors,  C.  K.  Apple- 
garth  and  H.  D.  James.  Elec.  .11.,  vol.  16,  no.  12,  Dec.  1919,  pp.  532-536,  12 
figs.  Features  of  design,  together  with  auxiliograph  record  of  test  made  in 
3-phase,  60-cycle,  750-volt  line  having  55  per  cent  power  factor. 

VENTILATION.  Ventilation  of  Induction  Motors,  Fraser  Jeffrey.  Elec.  World,  vol. 
74.  no.  19,  Nov  29  and  Dec.  6,  1919,  pp.  988-990,  10/figs.  Diagram  showing 
flow  of  air  through  duets  and  discussion  of  effect  of  various  shapes  of  ventilating 
passages. 

ELECTRIC  POTENTIAL  MEASUREMENT 

Measuring  Small  Differences  of  Potential  by  Means  of  Lamp-Amplifiers 
(Emploi  des  amplificateurs  pour  la  mesure  des  differences  de  potentiel  faibles), 
R.  Depricatei  Revue  Generale  de  l'Electricite,  vol.  6,  no.  19,  Nov.  8,  1919, 
pp.  619-620,  1  fig  Method  of  thermionic  balance  in  open  circuit  and  without 
differ,  .■  ill  gah anometer. 

ELECTRIC  POWER  PLANTS 

Drti  .      0i  Putting    a    Flooded   Power   Station   Back   into   Commission.     Elec 

I'.ee  ,  vol.  26,  no    I.  Oct.  1919,  pp.  197-199,  (i  figs.      Methods  used  in  drying  out 
■    sting  electric  equipment  of  4000-kw.  generating  station  which  was  flood; 
by  bursting  ol  hydraulic  turbine. 

Induction-Generator.  Induction  Generator  Plants,  C.  M.  Ripley.  Gen.  Elec. 
Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  963-969,  3  figs.  It  is  said  that  in  few 
l >ecial!y  favorable  circumstances  induction  generator  plant 
with  little  or  no  attendance  has  been  able  to  justify  its  installation.  Description 
of  such  ol  these  is  given  and  it  is  pointed  out  that  if  prices  of  coal  and  labor 
ontii  u  to  oar  at  their  present  rates  small  induction  generator  plants  will  soon 
lie  economically  more  feasible  than  they  are  at  present. 


Japa!        I  Powei  Station  of  Kyushyu  Electric  Railway  Company,  Y.  Kusaknri 

(In  Japanese.)      Denl.i  Gakkwai  Zasshi,  no.  375,  Oct.  10,  1919. 

LatO  '  lectrical  Layout  of  Large  Power  System",  Robert  Treat.     Gen.  Elec. 

I!<v..  vol.  -'-'.  no.  II,  Nov.  1919,  pp,  918-926,  6  figs.     (Discussion  of  means  for 
Continuity    of  service,    with    comments    on    investment   in   protective 
pparatus  and  spare  equipment  which  may  be  justified  under  varying  con- 
dition      Typical   Iran  mission   network   is  described  and  application  to  this 
system  of  principli    ol    elective  relaying  is  taken  up. 

N'm  I. '.'.i  '.  □  Develqpmenl  in  New  Hampshire  and  Vermont.  Elec.  World,  vol. 
74,  no.  16,  Ocl  is,  1919,  pp.  833-835,  1  fig  Locations  of  electric  generating 
Station  Bub  I  ition  and  transmission  lines  Possible  connections  with  Con- 
no  ■ 


The  New  England  Power  Company,  E.  A.  Dillard  and  H.  It.  Wilson.  Gen . 
Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  974-979,  5  figs.  Developments  of 
system.  Energy  is  transmitted  about  300  miles  at  60,000  volts  and  normal  week- 
day output  averages  1,100,000  kw-hr.  and  normal  week-day  peak  averages 
80,000  kw. 

Centralization  and  Conservation  in  Power  Supply  of  Central  Massachusetts 
F.  L.  Hunt.  Gen.  Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919.  pp.  947-959,  19  figs 
How  by  closing  down  121  isolated  and  using  central  stations  supply  nearly  400,00 
tons  of  coal  were  saved  in  one  year. 

Nitrate  Plant.  Electrical  Energy  Supply  for  Nitrate  Plant,  C.  D.  Gray  and  E. 
Hagenloeher.  Elec.  World,  vol.  74,  no.  20,  Dec.  13,  1919, pp.  1052-1055,  3  figs. 
Electrical  machines  are  arranged  to  facilitate  straight  copper  rune;  storage 
battery  is  to  carry  vital  loads  in  case  of  complete  generator  shut-down. 

Protection.  Relay  Protection  for  Large  Power  Stations,  O.  C.  Traver.  Gen.  Elec. 
Rev.,  vol.  22,  no.  11,  No.  1919,  pp.  885-899,  29  figs.  Describes  recent  develop- 
ments and  importance  in  design  and  construction  of  relays  and  indicates  variety 
of  results  which  can  be  accomplished  by  their  combinations. 

Short-Circuiting.  Effects  of  Short-Circuits  on  Power  House  Equipment,  E.  G. 
Merrick.  Gen.  Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  935-941,  9  figs. 
Attention  is  called  to  problems  created  in  properly  handling  vast  amounts  of 
energy  which  interconnection  of  power  systems  has  created.  In  dealing  with 
this  class  of  problems  writer  analysizes  troubles  which  are  likely  to  occur  in 
power  house  equipment  due  to  electro-magnetic  stresses  and  abnormal  tem- 
peratures resulting  from  short  circuit. 

Calculating  Short  Circuits  on  Power  Systems  I  and  II,  R.  F.  Gooding. 
Elec.  World,  vol.  74,  nos.  16  and  18,  Oct.  18  and  Nov.  15  and  22,  1919,  pp. 
827-830  and  938-941,  7  figs.  Oct.  18:  Scheme  for  investigating  3-face  symme- 
trical short  circuits  is  worked  out.  Nov.  15  and  22:  Case  of  three  large  stations 
to  be  operated  in  parallel. 

ELECTRIC  POWER  TRANSMISSION 

Gas  vs.  Electricity.  Power  Transmission  by  Gas  Times  Eng.  Supp.,  no.  641,  Nov. 
1919,  pp.  331.     Comparison  with  electricity. 

Heating  op  Conductors.  Electrical  Characteristics  of  Transmission  Circuits — V. 
Wm.  Nesbit.  Elec.  Jl.,  vol.  16,  no.  12,  Dec.  1919,  pp.  515-519.  With  table 
indicating  heating  capacity  of  40  deg.  rise  of  bare  copper  conductors  suspended 
out  of  doors. 

High-Voltage  Limitations.  The  Limitations  of  High-Voltage  Transmission,  T.  A. 
Worcester.  Gen.  Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  880-884.  Visualizes 
use  of  220,000  volts  as  next  step  in  transmission  of  energy.  This  is  concluded 
from  examination  of  past  developments,  which  have  involved  a  systematic 
increase  in  maximum  voltage  from  11,400  in  1894  to  150,000  in  1912.  Difficulties 
to  be  met  in  installing  transmission  system  at  220,000  volts  and  way3  in  which 
they  may  be  solved  are  discussed. 

High  Voltage  Power  Transmission  Problems,  W.  W.  Lewis.  Gen.  Elec. 
Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  927-934.  Examples  of  application  of  for- 
mula? developed  by  Steinmetz  (See  Gen.  Elec.  Rev.,  June  1913).  It  is  visualized 
that  voltages  and  length  of  line  will  soon  be  reached  where  it  will  be  necessary  to 
employ  rigid  hyperbolic  formula?. 

Industrial  Development.  Power  Transmission  and  Industrial  Development, 
Ross  J.  McClelland.  Gen.  Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  825-832. 
1  fig.  Functions  of  transmission  and  power  sources  sighted  from  viewpoint  of 
possibility  of  effecting  economies.  Writer  discusses  relationship  between  power 
supply  and  transportation,  interconnection  of  power  systems  and  influence 
that  comprehensive  scheme  of  power  supply  would  have  upon  national  industrial 
and  economic  development. 

Interconnection.  The  Seattle-Spokane  Transmission  Line,  G.  E.  Guinan.  Stone 
&  Webster  JL,  vol.  25,  no.  5,  Nov.  1919,  pp.  350-357,  10  figs,  on  4  supp.  plates. 
Interconnection  in  one  electrical  system  of  various  generating  plants  having  total 
capacity  of  298,100  hp. 

National  Distribution  of  Electric  Energy  (Une  distribution  nationale 
d'energie  eleetrique),  F.  Scoumanne.  Revue  Generale  de  l'Electricite,  vol.  6, 
nos.  19  and  20,  Nov.  8  and  15,  1919,  pp.  638-643,  and  667-675.  Study  of  econ- 
omy resulting  from  interconnection  of  central  stations.  Suggested  method  of 
organizing  progressive  development  of  general  distribution  of  energy.  Question 
is  considered  in  general  without  reference  to  any  nation  in  particular.  (Con- 
eluded.) 

Power  and  Transmission,  H.  II.  Dewey.  Gen.  Elec.  Rev.,  vol.  22,  no.  11, 
Nov.  1919,  pp.  876-880.  Writer  calls  attention  to  fact  that  while  demand  for 
power  increased  enormously  during  war,  normal  supply  of  generating  equipment 
to  meet  that  need  was  not  immediately  forthcoming.  To  supply  this  deficiency, 
tendency  already  in  evidence  toward  inter-connection  of  power  systems  was 
greatly  enhanced.  He  concludes  that  co-operation  between  manufacturers  of 
electrical  apparatus  and  operators  who  use  them  is  essential  to  avoid  seriotis 
difficulties  of  handling  of  future  power  networks. 

Philadelphia.  Distributing  System  of  Philadelpnia  Electric  Company  (Syst^me 
distributeur  d'energie  de  la  Philadelphia  Electric  Company),  George  P.  Rous. 
Revue  Generale  de  l'Electricite,  vol.  G,  no.  20,  Nov.  15.  1919,  pp.  675-681,  0  figs. 
Insists  particularly  on  duties  of  load  dispatcher  and  describes  apparatus  by 
means  of  which  control  is  affected. 

Protecting  Apparatus.  Automatic  Protecting  Apparatus  for  Alternating  Current 
Net  Works  (Appareillage  automatique  de  protection  pour  lee  reseaux  a 
courants  alternates),  M.  Rosebourne.  Revue  Generale  de  l'Electricite,  vol.  6, 
no.  22,  Nov.  29,1919,  pp.  774-780,  14  figs.  Comparative  value  of  apparatus 
employed. 

ELECTRIC  OSCILLATIONS 

Absolute  Value  of  Periods  of  High-Frequency  Electric  Oscillations  (Mesure 
en  valeur  absolue  des  pfriodes  des  oscillations  electriques  de  haute  frequence). 
Henri  Abraham  and  Eugene  Bloch.  Annales  de  Physique,  vol.  12,  no.  9,  Sept- 
Oct.  1919,  pp.  237-302,  1  1  figs.  Period  is  determined  by  rendering  it  identical 
to  that  of  harmonic  of  electric  oscillator,  fundamental  frequency  of  which  can 
itself  be  made  identical  to  that  of  a  standard  tuning  fork. 
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ELECTRIC  RAILWAYS 

Electric  Railway  Hazards — Causes,  Effects  and  Remedies,  R.  E.  McDougall, 
Electric  News,  vol.  28,  no.  24,  Dec.  15'  1919,  pp.  36-37.  Based  on  records  of  New 
York  State  railways.     Paper  read  before  Nat.  Safety  Council. 

See  also  Street  Railways. 

ELECTRIC  STEEL 

Castings  from  the  Electric  Furnace,  R.  C.  Gosrow.  Foundry,  vol.  47,  no. 
20,  Dec.  1,  1919,  pp.  858-862.  Data  collected  from  tensile  tests  of  low-carbon 
steel  made  in  electric  furnace. 


ELECTROLYSIS 


L.  G.  Bischoff.     Telephone  Engr.,  vol.  22,  no.  6, 

Rising  in  connection  with  operation  of  electric 


Problems  of  Electrolysis, 
Dec.  1919,  pp.  25-31,  4  figs, 
railways. 

Electrolysis  in  Metallic  Masses  in  Neighborhood  of  Electric  Car  Line  (Sur  le 
calcul  du  courant  lance1  dans  le  sol  par  les  rails  des  tramways  electriques),  M. 
Girousse.  Comptes  rendus  des  Seances  de  l'Academie  des  Sciences,  vol.  169, 
no.  19,  Nov.  10,  1919,  pp.  846-849.  Estimation  of  intensity  of  current  likely  to 
produce  electrolytic  effect  in  terms  of  characteristics  of  track,  resistivity  of  soil, 
metallic  masses  where  electrolytic  effect  may  take  place. 

See  also  Concrete,  Electrolysis. 


ELECTRIC  STOVES 

Electric  Ranges,  C.  W.  Piper.  Purdue  University  Publications  Eng.  Depts., 
vol.  3.  no.  1,  March  1919,  40  pp.,  33  figs.  Characteristics  of  different  types  of 
electric  ranges.  Data  on  cost  of  baking  with  electricity.  Comparative  study 
of  electric  ranges  with  both  coal  and  gas  ranges. 

ELECTRIC  WELDING 

Dynamotor.  A  New  Arc-Welding  Dynamotor.  Coal  Age,  vol.  16,  no.  19,  Nov.  6, 
1919,  p.  751,  1  fig.  Set  is  composed  of  dynamotor  and  current-control  panel. 
Generator  is  flat-compound  wound  and  maintains  normal  voltage  of  35  on  either 
no  load  or  full  load. 

Electrodes.  Arc  Welding,  F.  A.  Anderson.  Jl.  Electricity,  vol.  43,  no.  12,  Dec. 
15,  1919,  pp.  558-559,  5  figs.     Relation  between  electrodes  and  parent  metal. 

Effects  of  Chemical  Composition  of  Electrodes  on  Welded  Material. 
Ry.  Rev.,  vol.  65,  no.  23,  Dec.  6,  1919,  pp.  831-833,  11  figs.  Results  of  tests 
lead  writer  to  conclude  that  it  is  just  as  important  to  specify  chemical  composition 
of  electrode  used  in  arc  weldiDg  as  when  ordering  any  other  type  of  steel,  as 
chemical  compositions  seem  to  affect  physical  properties  in  electrodes  as  well 
as  other  steel.     Photomicrographs  are  presented. 

Electro-Percussive.  Electro-Percussive  Welding,  Ethan  Viall.  Am.  Mach.,  vol. 
51,  no.  20,  Nov.  13  and  20,  1919,  pp.  881-882,  4  figs.  Its  possible  uses  for 
various  processes  in  jewelry  and  similar  manufacturing. 

Equipment.  Electric  Welding,  H.  A.  Currie.  Off.  Proc.  New  York  RR.  Club,  vol. 
29,  no.  10,  Nov.  21,  1919,  pp.  5785-5791.  Description  of  equipment  used  and 
work  done  in  motor  power  shops  of  New  York  Central  Railway. 

Inspection.  Inspection  of  Metallic  Electrode  Arc  Welds,  O.  S.  Escholz.  Int.  Mar. 
Eng.,  vol.  24.  no.  11,  Nov.  1919,  pp.  749-752,  7  figs.  Noting  special  part  method 
of  placing  deposited  layers  plays  on  internal  strains. 

Machine.  A  Semi-Automatie  Arc-Welding  Machine,  Harry  D.  Morton.  Am. 
Mach.,  vol.  51,  no.  18,  Oct.  30,  1919,  pp.  789-794,  11  figs.  Discussion  of  paper 
on  Welding  Mild  Steel,  read  before  Am.  Inst,  of  Min.  and  Metallurgical  Engrs. 

Protective  Apparatus.  Use  and  Misuse  of  Arc  Welding  Apparatus,  H.  L.  Unland. 
Elcc.  Ry.  Jl.,  vol.  54,  no.  16,  Oct.  18,  1919,  pp.  756-757.  Points  out  necessity 
of  protecting  operators'  eyes,  head  and  hands,  and  for  screening  apparatus  to 
protect  near-by  workmen. 

Quasi-Arc  Process.  Electric  Welding  (La  soldadura  flectrica),  Jose  O.  Maveroff. 
Boletin  de  la  Ssociacion  Argentina  de  Eleetro-Tecnicos,  vol.  5,  no.  8,  Aug.  1919, 
pp.  131-137,  2  figs.     Outline  of  quasi  arc  electric  welding  process. 

Shipbuilding.  Electric  Welding  as  Applied  to  Ship  Building,  Comfort  A.  Adams. 
Jl.  Western  Soc.  Engrs.,  vol.  24,  no.  3,  March  1919,  pp.  119-127  and  (discussions) 
advantages  of  spot  welding  and  arc  welding. 

Electric  Welding  and  Its  Application  to  Shipbuilding.  Engineer,  vol. 
128,  nos.  3331  and  3332,  Oct.  31  and  Nov  7,  1919,  pp.  442-444  and  472-473, 
12  figs.  Results  of  various  tests  of  welding  joints.  Review  of  application  of 
electric  welding,  with  discussion  of  advantages  to  be  secured  by  building  a  vessel 
in  this  manner.     Translation  of  paper  read  before  Swedish  Soc.  of  Tech. 

Spot  and  Fusion.  Electric  Spot  and  Fusion  Welding,  F.  Keith  D'Alton.  Elec. 
News,  vol  28,  nos.  23  and  24.  Dec.  1  and  15,  1919,  pp.  33-35  and  30-33,  17  figs. 
Resume  of  progress.     Illustration  of  various  types  of  joints. 

Suggestions.  Useful  Hints  on  Electric  Welding,  H.  L.  Unland.  Foundry,  vol.  47, 
no.  20,  Dec.  1,  1919.  pp  863-865.  2  figs.  Concerning  selection  of  equipment 
and  special  precautions  to  take  for  welding  cast  iron.  Writer  emphasizes  that  in 
all  cases  care  must  be  used  in  cleaning  brake  before  welding. 

Systems.  Systems  of  Electric  Welding.  J.  F.  Springer.  Ry.  &  Locomotive  Eng., 
vol.  32,  no.  10,  Oct.  1919,  pp.  316-317,  4  figs.  Troubles  encountered  and  manner 
of  overcoming  them. 

Theory.  A  Theory  of  Metallic  Arc  Welding.  Ralph  G.  Hudson.  Jl.  Am  Welding 
Soc., vol.  l.no.  l.Oct  1919,  pp.  6-10,  5  figs.  Welding  is  said  to  be  accomplished 
by  metal  that  is  expelled  from  electrode  in  form  of  metallic  vapor  and  minute 
liquid  particles  that  are  shot  across  to  plate  opposite  at  rate  of  about  50  a  second. 
Force  that  propels  these  particles  is  believed  to  be  pressure  that  arises  from  some 
formation  of  vapors  and  gases  under  intense  heat  of  arc. 

ELECTRICITY  METERS 

Meter  Work  of  a  Municipal  Electricity  Supply  System.  W.  II.  Baynes. 
Trans.  South  African  Inst.  Elec.  Engrs.,  vol.  10,  no.  9,  Sept.  1919,  pp.  126-141 
and  (discussion),  pp.  141-142,  4  figs.  Description  of  work  connected  with 
electricity  meters  as  applied  to  supply  system. 


ELECTROMETERS 

Electrometric  Tests  (UebereIektrometrischeUntprsuchungen),E.  Schreiber. 
Annalen  der  Physik,  vol.  59,  no.  13,  1919,  pp.  425-454,  18  figs.  Review  of 
experiments  made  in  this  direction  by  various  authors  and  discussion  of  possible 
improvements  in  Dolezalek  type  of  quadrant  electrometer. 

ELECTRONS 

Method  for  Determining  Density  of  Miscroscopic  and  Ultra-Microscopic 
Particles;  Treatise  on  the  Question  of  the  Existence  of  the  Electron  (Ueber  eine 
Met  ode  zur  Bestimmung  der  Dichte  von  mikroskopischen  und  ultramikros- 
kopischen  Partikeln;  ein  Beitrag  zur  Frage  nach  der  Existenz  des  Elektrons), 
R.  Baer  Annalen  der  Physik.  vol.  59,  no.  13,  1919.  pp.  393-408,  5  figs.  Critical 
discussion  of  Ehrenhaft,  Millikan,  Targonski,  Silvey,  Meyer,  Gerlach,  Cun- 
ningham and  other  methods. 

ELECTROPLATING 

Methodical  Experimental  Work  in  Electroplating,  Joseph  Hass.  J. 
Metal  Indus.,  vol.  17,  no.  10,  Oct.  1919,  pp.  467-469.  Emphasizes  improvements 
of  thorough  and  correct  experimental  work.  Table  of  data  to  be  observed  and 
recorded  when  doing  preliminarv  experiments  is  suggested. 

Military  Applications  of  Electroplating,  William  Blum.  Brass  World, 
vol.  15,  no.  10,  Oct.  1919,  pp.  312-314.  Tentative  classification  of  protective 
coatings  suggested  by  Bur.  of  Standards.  Paper  presented  before  Am.  Electro- 
cbem.  Soc. 

ELEVATORS 

Automatic  Push  Button  Elevators,  H.  L.  Keith.  Elec.  Jl..  vol.  16,  no. 
12,  Dec.  1919,  pp.  512-514,  5  figs.     Their  operation. 

Types  and  Uses  of  Bucket  Elevators — I  and  II,  Clarence  C.  Bnnley.  Coal 
Trade  .11.,  vol.  50,  nos.  51  and  52,  Dec.  17,  and  24,  1919,  pp.  1453-1454  and  1485- 
1486,  10  figs.  Bucket  elevators  are  classified  into  (1)  centrifugal  discharge  type, 
(2)  continuous  discharge  type.  (3)  gravity  discharge  type,  and  (4)  perfect  dis- 
charge type.  These  types  are  illustrated  and  their  operating  limits  are  discussed. 
Discusses  different  types  of  chains  and  elevator  casing. 

See  also  Grain  Elevators. 

EMPLOYEES'   REPRESENTATION 

Co-operation  and  Industrial  Progress,  Cyrus  McCormick,  Jr.  Met. 
Indus.,  vol.  17,  no.  11,  Nov.  1919,  pp.  492-494.  Suggested  principles  upon 
which  employee  representation  should  be  based.  Paper  read  before  Xar. 
Safetv  Council. 

Development  of  Shop  Committee  Systems,  Anice  L.  Whitney.  Monthly 
Labor  Review,  vol.  9,  no.  5,  Nov.  1919,  pp.  225-234,  Types  of  plans  in  opera- 
tion in  England  and  U.  S.  A. 

Experiences  in  Industrial  Democracy,  F.  L.  Fluerbach.  Elec.  News, 
vol.  28,  no.  24,  Dec.  15,  1919,  pp.  33-35.  Account  of  application  of  internal 
government  arrangement  in  large  manufacturing  plant.     (To  be  concluded.) 

Practical  Aspects  of  Employees'  Representation,  E.  B.  Tolsted.  Indus. 
Management,  vol.  58,  no.  5,  Nov.  1919,  pp.  410-412.  Results  accomplished 
by  Works  Committee.     From  Proceedings  of  Eighth  Annual  Safety  Congress. 

EMPLOYMENT   MANAGEMENT 

Industrial  Relations.  Employment  Management  and  Industrial  Relations, 
Dudley  R.  Kennedy.  Indus.  Management,  vol.  58,  no.  5,  Nov.  1919,  pp. 
353-358.  Emphasizes  that  no  industrial  relations  work  can  succeed  without 
proper  motive  behind  it. 

Labor  Turnover.  Keeping  Track  of  Labor  Turnover.  Automotive  Industries, 
vol.  41,  no.  20,  Nov.  13,  1919,  pp.  978-979,  4  figs.  Forms  used  by  a  large 
manufacturer  to  record  employment  and  loss  of  labor. 

Organization.  Organization,  G.  W.  Good.  Off  Proc  Car  Foremen's  Assn.  of 
Chicago,  vol.  15,  no.  1,  Sept.  1919.  pp.  12-34.  Emphasizes  importance  of 
selecting  men  for  positions  on  basis  of  their  fitness. 

Training  of  Employees.  Employment  Management.  \.  Rowland-Entwistle. 
Eng.  and  Indus.  Management,  vol.  2,  no.  23,  Dec.  I,  1919,  pp.  723-724.  Training 
of  employees. 

Works  Rules.     Works  Rules  and  Regulations,  H.  Varley.     Eng.  &  Indus   Ma 

ment,  vol.  2   no.  21,  Nov.  20.  1919.  pp.  659-602.      Rules  for  regulation  of  works- 
and  offices  of  Makor  Brake  Mfg.  Co.,  Ltd 

See  also  Education    Industrial:  Scientific  Mat 
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EMULSIFICATION 

Emulsification  by  Absorption  at  an  Oil-Water  Interface,  S.  E.  Sheppard. 
Jl.  Phys.  Chem..  vol.  23,  no.  9,  Dec.  1919,  pp.  634-639,  3  figs.  Experiments  are 
said  to  have  agreed  with  Bancroft's  general  theory  of  peptization  that  absorp- 
tion at  a  liquid,  liquid  interface  is  capable  of  procuring  emulsification. 

END   STANDARDS 

Types  of  End  Standards,  R.  L.  Rankin.  Iron  Age,  vol.  104,  no.  26,  Dec.  25, 
1919,  pp.  1331-1332,  5  figs.  Relative  value  of  flat,  cylindrical,  spherical  and 
other  end  standards. 

ENGINES 

See  Aeroplane  Engines;  Automobile  Engine,  Diesel  Engines,  etc. 

EVAPORATORS 

Modern  Commercial  Evaporators,  W.  L.  Badger.  Michigan  Technic, 
vol.  32,  no.  3,  Oct.  1919,  pp.  186-200,  7  figs.     Design  calculations. 

Efficiency  Determination  of  Evaporator  Heating  Surfaces  (Ueber  Verdam- 
pher  und  die  Bestimmung  der  Leistung  ihrer  Heizflachen),  H.  Claassen. 
Zeischrift  fiir  angewandte  Chemie,  vol.  32,  no.  62,  Aug.  5,  1919,  pp.  241-246, 
3  figs.  Purpose  of  article  is  to  establish  basis  for  determination  and  calculation 
of  practical  coefficient  of  heat  flow  and  certain  rules  for  carrying  our  efficiency 
tests  in  evaporation  systems. 

J  !X< '  VVATING   MACHINERY 

Electrically  Operated  Excavating  Machines  (Machines  d'extraction  a 
commande  electrique),  G.  Hacault.  Revue  G£nerale  de  l'ElectricitS,  vol.  6, 
no.  19,  Nov.  8,  1919.  pp.  623-637,  22  figs.  Alternating-current  controllers: 
comparison  of  various  systems  of  controlling.     (Concluded.) 

The  Queenstown-Chippewa  Hydro-Electric  Power  Project,  Harry  Gardner. 
Lng.  World,  vol.  15,  no.  11,  Dec.  1,  1919,  pp.  15-19,  14  figs.  Operation  of 
electric  shovels  used  for  excavation  of  canal. 

Electrically  Operated  Excavating  Machinery  in  French  Mines  (Sur  l'avenir 
c*e9  installations  d'extraction  a  commande  electrique  dans  les  mines  franchises), 
A.  Barjon.  Revue  GeWrale  de  l'ElectricitS,  vol.  6,  no.  22,  Nov.  29,  1919, 
pp.  768-773,  6  figs.  Comparative  study  of  machinery  used  in  collieries.  Opera- 
tion of  Leonard  coupling  with  Koepe  pulley  is  particularly  noted  and  advant- 
ages of  systems  are  exposed. 

EXHAUST   HOODS 
-"  Grinding  Midline's. 

EXPLOSIONS 

Apparatus  for  Preventing  Explosions.  Acetylene  &  Welding  Jl..  vol  16 
n2fi-  •  '  ^ug-  1919'  pp'  15fi-157,  2  figs.  Flame  in  gas  conduit  is  arrested  by 
utilizing  heat  of  flame  to  melt  quantity  of  fusible  material  in  path  of  gas  flow 
and  thereby  seal  passage. 

The  Temperature  of  Explosion  for  Endothermic  Substances,  Rasik  Lai 

™„and   Nlhar  Kanjan  Chatterjee.     Jl.  Chem.  S6c,   vols.   115  and   116 

no.  683,  Sept.  1919,  pp.  1006-1010.     Results  obtained  experimentally  for  nito- 

'ompounds,  picrates  azo-compounds,  baloid  compounds,  and  organic  perch- 

EXPLOSIVES 

Manufacture  Filling  Containers  with  TNT  and  Amatol— I,  Chem.  Age,  vol  1 
no.  14,  Sept.  20,  1919,  pp.  385-380.     Methods  of  filling. 

Miutaiiy  Test*  Experiments  with  Blast  and  Pressure  Meters  and  Tests  of  Explo- 
iti  J  7  bcnuItz.  Professional  Memoirs,  Corps  Engrs,  U.  S.  ArmvandEngr 
i3  a/.larg?'  vo1-  H-  no'  57-  May-June  1919,  pp.  325-316,  9  figs.  Tests 
made  at  Aberdeen  proving  grounds,  Maryland. 


Uses 


Report  of  Tests  to  Demonstrate  the  Adaptability  of  Grade  III  TNT  for 
'.leanng  Land  or  Similar  Uses,  W.  J.  Montgomery.     Professional  Memoirs, 

i<?mS  E,™  L-„S-  A,rmy  and  Engr-  DpPt-  at  laree.  vol.  11,  no.  57,  May-June 
1  919,  pp.  .'60-202  and  270-276.  10  figs.  Research  of  Bureau  of  Mines. 
n  c  ,?.ty  I'a<*ors  ln  the  Use  of  Explosives  in  Cement  Rock  Quarrying,  Walter 
J.  I  nelling  Cement  &  Eng.  News,  vol.  31,  no.  12,  Dee.  1919",  pp.  31-34, 
'  ng.  Kecommendatlona  as  to  manner  of  loading  and  unloading,  thawing,  etc. 
proper  Use  of  Explosives  in  Mines,  II.  Y.  liussel.  Cement,  Mill  &  Quarry, 
Dec.  6,  1919,  pp.  37-40.  Explosives  discussed  are  those  in  which 


FACTORY   LAYOUT 

New  Plant  of  National  Acme  Company.  Iron  Age,  vol.  104,  no.  23, 
Dec.  4,  1919,  pp.  1111-1119,  16  figs.  Details  of  shop  built  for  large  production 
of  screw  machine  products,  noting  features  designed  for  convenience  of 
employees. 

FEED  WATER 

Hot-Water  Feeding  for  Boilers  (Kesselspeisung  mit  heissem  Wasser) , 
A.  Bruser.  Kraft  und  Betrieb,  vol.  3,  nos.  9  and  10,  Aug.  1  and  15,  pp.  114- 
115  and  121-122,  4  figs.  Treatise  on  principles  and  application  of  injectors 
for  feedwater  of  30  deg. without  addition  of  cold  water  and  for  feedwater  of 
maximum  heat  of  100  deg.  cent,  with  addition  of  cold  water.  Description 
of  "hot-water"  injector. 

Lime-Barium  Softener  for  Treatment  of  Boiler  Feed  Water,  C.  A.  Mehring. 
Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  12,  Nov.  12  and  19,  1919,  pp.  629- 
632,  2  figs.  Operating  procedure,  specially  methods  of  charging  softeners 
and  washing  filters,  sampling  and  analyzing,  and  gaging  flow  with  weir. 

FERROALLOYS 

Complex  Ferro-Alloys  (Les  ferro-alliages  complexes).  Journal  du  Four 
Electrique,  vol.  28,  no.  22,  Nov.  15,  1919,  pp.  149-151.  Manufacture,  properties 
and  uses  of  ferro-silico-aluminum,  ferro-siloco-manganese;  ferro-silico-nickel ; 
ferro-mangano-nickel  and  ferro-chromos-aluminum. 


FERTILIZERS 

Tetraphosphate — A  Special  Italian  Fertilizer.  Am.  Fertilizer,  vol.  51, 
no.  11,  Nov.  22,  1919,  pp.  58-59.  Phosphorite  is  ground  finely  and  mixed 
with  6  per  cent  of  powder  made  up  principally  of  obiomite,  sulphate  of  sodium 
and  carbonate  of  sodium,  and  is  then  heated  in  furnace  to  about  700  deg.  cent; 
finally,  while  still  hot,  mass  is  hydrated  with  fine  spray  of  water  so  as  to  add 
about  8  kg.  of  water  per  quintal. 

Value  of  Minnesota  Peat,  Henry  H.  Hindwhaw.  Jl.  Am.  Peat  Soc,  vol.  12, 
no.  4,  Oct.  1919,  pp.  194-198.     As  fertilizer  element. 

FIELD   COILS 

A  Direct  Method  of  Calculating  Shunt  Field  Coils  Having  Two  Bages 
of  Wire,  R.  G.  Jakeman.  Elecn.,  vol.  83,  no.  2166,  Nov.  21,  1919,  pp.  557-578. 
1  fig.  FornulaB  expressing  ratio  between  winding  depths  of  two  standard 
gages,  both  in  case  larger  gage  is  wound  first  and  one  smaller  gage  is  wound 
first. 

FILING   SYSTEMS 

Some  Thoughts  on  Filing  Systems,  Donald  J.  Baker.  Coal  Age,  vol.  16, 
no.  19,  Nov.  6,  1919,  pp.  736-740,  7  figs.  System  employed  at  Bur.  of  Mines 
Station  in  Pittsburgh. 

FIRE  PROTECTION 

Chfmical.  Chemical  Fire  Protection  for  the  Car-Storage  Yard.  Elec.  Ry.  Jl., 
vol.  54,  no.  16,  Oct.  18,  1919,  pp.  753-754.  Installation  of  Chicago  Elevated 
which  comprises  ten  cars  with  chemical  apparatus  including  two  100-gal. 
operating  tanks  and  a  500-gal.  auxiliary  supply  tank  particularly  for  use  to 
extinguish  fires  where  water  mains  are  not  available. 

Private  Service.  Report  of  Committee  on  Private  Fire  Protection  Service.  Jl. 
Am.  Water  Works  Assn.,  vol.  6,  no.  4,  Nov.  1919,  pp.  679-770  and  (discussion) 
pp.  770-784,  12  figs.  Concerning  manner  of  controlling  fire  service  pipes 
where  they  enter  buildings  of  private  property,  limit  to  be  placed  upon  size 
of  fire-service  connections,  means  to  prevent  pollution  of  public  water  supply 
through  private  fire-protection  service,  and  advisability  of  making  charge 
for  private  fire-protection  service  and  manner  of  determining  this  charge. 

Safety.  Industrial  Safety — V.  Sidney  J.  Williams.  Power  Plant  Eng.,  vol.  23,  no.  23, 
Dec.  1,  1919,  pp.  1070-1071.  Fire  protection  in  relation  to  safety.  Paper 
read  before  Schools  for  Safety  Engrs. 

See  also  Buildings,  Fire  Hazards;  Coal  Mines,  Fire  Prevention. 


See  Pumps,  Fire. 


vol. 


FIRE   PUMPS 


FLAME   COLORATION 


^nnl06.ye  base  ?onsi?ts  of  nitroglycerine,  nitroglycerine  in   combinationwith 
j  i    ,"'  "I  "'troK'ycenne  in  combination  with  ammonium  nitrate.     Paper 
■ad    bi  fore  Can.   .Min     Inst 


Flame  Reaction  of  Selenium  and  Tellurium,  Harry  B.  Wieser  and  Allen 
Garrison.  Chem.  News,  vol.  100,  no.  3108,  Nov.  7,  1919,  pp.  214-217.  Probabel 
causes  of  colorations  produced  in  flames.     (Concluded.) 


EXPORT   MARKETS 

The  Electrical  Market  in  Italy,  O.  M.  Smart.     Elec.  World,  vol.  74,  no.  10, 
'<».  18,  1919,  pp.  831-833,  1  fig.     Writer  sees  great  outlet  for  exports  to  Italy, 
',"'"'  electrical  energy  is  very  generally  used  in  industrial  plant.  Geographic 
charts  show  frequenciei  and  other  data  is  given. 

FABRICS 

Theory  of  Elq  til  Fabi  ies  and  Its  Application  to  the  Calculation  of  Elastic 
1  iatcs  (Die  Theone  elastisetier  Gewche  und  ilire  Anwcndung  suf  die  Berechnung 
elaatocber  Platten),  H  Mercus.  Armierter  Beton,  vol.  12,  no.  8,  Aug.  1919, 
pp.  181-190.  11  fiKx.  Discussion  of  plate  having  uniform  loading.  (To  be 
continu 


FLOODS 

Propagation  of  Floods  and  Their  Forecast  (Note  sur  ln  Propagation  des 
Crues  et  leur  prevision  journaliere),  M.  Pigeaud.  Annales  des  Ponts  et  Chaus- 
sees,  vol.  51,  no.  4,  July-Aug.  1919,  pp.  29-57,  6  figs.  Determining  propagation 
in  water  course  by  Graeff  sysstem,  which  is  based  on  gaging  graphs  establishing 
at  various  points  definite  relation  between  amount  of  water  passing  per  second 
and  level  to  which  it  rise?. 

FLOTATION 

Oil  Action.  Mechanical  Treatment  of  Ores  (Preparation  mecanique  des  minerals), 
F.  Bronckart.  Revue  Universelle  des  Mines,  vol.  2,  no.  2,  June  1919.  pp. 
325-366,  5  figs.  Description  of  flotation  and  of  Murex  method,  which  also 
outlines  selective  action  of  oil  but  is  not  a  method  of  flotation. 
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Oil'Substttctes.     The  Use  of  Naphthylamin  and  Xylidin  in  Flotation,  Edward 
"    H.  Robie.     Eng.  &  Min.  Jl.,  vol.  108,  no.  18,  Nov.  1,  1919,  pp.  730-732.     It 
is  claimed  that  improved  recoveries  and  more  easily  dewatered  concentrate 
result  from  substitution  of  these  chemicals  for  oil. 

JSuan  Concession.  Technical  Operations  on  the  Suan  Concession,  Korea — IV, 
A.  R.  Weigall  and  J.  F.  Mitchell-Roberts.  Min.  &  Sci.  Press,  vol.  119,  no.  24, 
Dec.  13,  1919,  pp.  843-847,  2  figs.  Flotation  in  both  mills;  cyanidation;  tube- 
milling. 

Theory.  A  Contribution  to  the  Study  of  Flotation,  H.  Livingstone  Sulman.  Bui. 
Instn.  Min.  &  Metallurgy,  no.  182,  Nov.  1919,  pp.  1-95,  23  figs.  Explanation 
of  phenomena  involved  along  lines  of  molecular  hypothesis. 

FLUORESCENCE 

Conditions  of  Excitation  of  Fluorescence  (Conditions  d'excitation  de  la 
fluorescence),  L.  Bruninghaus.  Radium,  vol.  11,  no.  9,  July-Aug.  1919.  pp. 
262-265,  1  fig.     Result  of  experiments. 

See  also  Spectra,  Sodium. 

FLYING   BOATS 

The  U.  S.  Navy  HS-IL  and  HS-2L  Flying-Boats.  Flight,  vol.  11,  no.  49. 
Dec.  4,  1919,  pp.  1550;-1552,  5  figs.  Difference  between  them  is  that  latter 
model  is  12,  ft.  greater  in  span  than  1L  and  has  larger  rudder.  Both  are  used 
for  coastal  patrol  work. 

Flying  Boats,  W.  T.  Blake.  Aeronautics,  vol.  17,  no.  316,  Nov.  6,  1919, 
pp.  428-429.     Their  prospects  for  commercial  purposes. 

The  Vought  Flying  Boat,  Model  VE-10.  Aviation,  vol.  7,  no.  7,  Nov.  1, 
1919,  pp.  301-303,  4  figs.  General  specifications  are:  Overall  length,  27  ft.; 
overall  height,  10  ft.  5  in.;  span  upper  wing,  36  ft.;  span  lower  wing,  28  ft.  \Yi 
in.;  weight  empty,  1330  lb.;  weight  loaded,  1950  lb.;  climb,  2650  ft.  in  10  min.; 
speed  80  miles  per  hr. 


See  also  Seaplanes. 


FORESTRY 


Alignment  Charts  in  Forest  Mensuration,  Donald  Bruce.  Jl.  Forestry, 
Soc.  Am.  Foresters,  vol.  17,  no.  7,  Nov.  1919,  pp.  773-801,  15  figs.  Alignment 
form  of  graph  is  contrasted  with  that  using  rectangular  co-ordinates  and  chart 
is  found  to  be  simple  in  appearance,  to  be  capable  of  quicker  and  cheaper  construe 
tion  and  to  facilitate  interpolations. 

FORGING 

Data  on  Nickel  Chrome  Forging  Failures — I,  J.  H.  Andrew,  J.  N.  Greenwood 
and  G.  W.  Green.  Am.  Drop  Forger,  vol.  5,  no.  12,  Dec.  1919,  pp.  569-576, 
12  figs.  Information  concerning  failures  and  defects  in  nickel-chrome  forgings. 
Illustrations  showing  manner  of  testing  forgings. 

A  Heavy  Forging  Plant  in  Wisconsin.  Iron  Age,  vol.  104.  no.  26,  Dec.  25, 
1919,  pp.  1315-1319,  9  figs.  Concerning  enlargement  of  Allis-Chalmers  Co.  to 
meet  Government's  needs. 

How  to  Save  Stock  in  the  Forge  Shop,  E.  T.  Lanham.  Am.  Mach.,  vol.  51, 
no.  22,  Dec.  11,  1919,  pp.  1009-1010,  4  figs.  System  of  stock  control  employed 
in  Univ.  of  111.  shops. 

See  also  Steel  Defects. 

FOUNDATIONS 

Utilization  of  Oil  Concrete  Pavements  as  Foundations,  Arthur  H.  Blanchard. 
Mun.  &  County  Eng..  vol.  57,  no.  5,  Nov.  1919,  pp.  197-199,  G  figs.  Experiences 
of  various  State  Commissions. 

FOUNDRIES 

Build  Foundry  for  Motor  Industry.  Iron  Trade  Rev.,  vol.  65,  no.  19, 
Nov.  6,  1919,  pp.  1245-1247,  6  figs.  In  new  Saginaw  plant  systematic  arrange- 
ment of  equipment  and  study  of  factor  entering  into  production  have  been 
made  to  obtain  large  tonnage  of  duplicate  parts. 

The  Prime  Factors  of  Foundry  Efficiency,  M.  H.  Potter.  Metal  Indus.. 
vol.  17,  no.  10,  Oct.  1919,  pp.  462-463.  Advises  "elimination  of  too  large 
system"  and  "consolidation  of  necessary  details." 

See  also  Cvpolas. 

FREIGHT   HANDLING 
See  Railways,  Terminals. 

FRUIT-PACKING   MACHINERY 

Manufacture  of  Machinery  for  the  Fruit  Industry  by  the  Anderson- 
Barngrover  Company.  Metal  Trades,  vol.  10,  no.  12,  Dec.  1919,  pp.  537-539, 
5  figs.  Details  in  manufacture  in  earning,  fruit-packing  and  fruit-drying 
machinery. 

FUEL 

Economy.  Fuel  Economy  in  Manufacturing  Works — VI  and  VII,  Chas.  F.  Wade. 
Eng.  and  Indus.  Management,  vol.  2,  nos.  22  and  23,  Nov.  27  and  Dec.  4, 
1919,  pp.  675-678  and  717-720,  1  fig.  Application  of  principles  of  scientific 
operation  to  gas-fired  and  coal-fired  furnaces. 

Work  of  the  Fuel  Conservation  Section,  Eugene  McAulifTe.  Ry.  Age, 
vol.  67,  no.  21,  Nov.  21,  1919,  pp.  1011-1013.  How  by  securing  co-operation 
-without  issuing  orders  fuel  saving  is  said  to  have  been  effected  by  U.  S.  RR. 
Administration. 


Fuel  Economy  in  the  Iron  and  Steel  Manufacture.  Engineering,  vol.  108, 
nos.2803and  2804,  Sept.  19  and  26,  1919,  pp.  392-396,  423-425,  1  fig.  Object 
of  investigation  was  to  obtain  data  as  to  present  state  of  fuel  consumption  and 
economy  in  regard  to  blast  furnace  practice,  steel  works  and  rolling  mills  produc- 
ing ordinary  steel  sections.  Committee  report  presented  at  meeting  of  Iron 
&  Steel  Inst. 

Fuel  Economy  in  the  Iron  and  Steel  Manufacturing  Industries,  M.  L. 
Lockley.  Eng.  Rev.,  vol.  33,  no.  5,  Nov.  15,  1919,  pp.  125-126.  Writer 
maintains  that  British  iron  and  steel  manufacturing  industries  are  handicapped 
in  competition  with  United  States  by  excessive  fuel  costs.  Discussing  results 
of  recent  investigations  he  predicts  that  by  working  on  lines  suggested  great 
economies  will  be  effected. 

Fuel  Economy  in  the  German  Iron  and  Steel  Industry.  Cosmo  Johns 
and  Lawrence  Ennis.  Engineering,  vol.  108,  no.  2804,  Sept.  26,  1919,  pp. 
428-430.  Report  based  on  observations  made  in  occupied  territory  on  left 
bank  of  Rhine  by  writers  when  members  of  commission  appointed  by  British 
Government  to  investigate  German  iron  and  steel  industry  in  occupied  area. 
Paper  read  before  Iron  and  Steel  Inst. 

Fuel  Economy.  Chem.  News,  vol.  119,  no.  3107,  Oct.  31,  1919,  pp.  201- 
204.  Fuel  consumption  in  iron  and  steel  and  other  industries.  (Concluded  ) 
Committee  report  of  British  Assn.  for  Advancement  of  Sci. 

Pulverized  Coal.  Future  Development  in  the  Use  of  Fuel,  H.  Kreisinger.  Coal 
Age,  vol.  16,  no.  21,  Nov.  27  and  Dec.  4,  1919,  pp.  829-832,  5  figs.  Also  Am. 
Drop  Forger,  vol.  5,  no.  12,  Dec.  1919,  pp.  579-582.  Possibilities  of  powdered 
coal,  colloidal  fuel  and  carbocoal.     Paper  read  before  Coal  Min.  Inst,  of  Amrica. 

Wood  and  Lignite.  Wood  and  Lignite  as  Fuels,  R.  E.  Mathot.  Gas  Engine,  vol.  21, 
no.  12,  Dec.  1919,  pp.  377-378.  Comparative  study  of  their  value  with  that 
of  peat. 

See  also  Fuel  Oil;  Wood  Waste. 

FUEL   OIL 

Oil  as  a  Fuel  for  Boilers  and  Furnaces,  H.  H.  Fleming.  Trans.  Am.  Soc. 
Heating  &  Ventilating  Engrs.,  vol.  25,  no.  4,  Oct.  1919,  pp.  345-354,  3  figs. 
Advantages  of  fuel  oil  over  coal. 

Fuel  Oil  Storage  and  Sand  Drying  Plant.  Ry.  Rev.,  vol.  G5,  no.  23,  Dec.  6, 
1919,  pp.  836-837,  4  figs.  Combination  of  sand-drying  and  fuel  oil  storage 
plant  recently  completed  by  State  Board  of  Harbor  Commissioners  at  San 
Francisco. 

FUNCTIONS 

Bessel-Ci.ifford.  The  Bessel-Clifford  Function  and  Its  Applications.  George 
Greenhill.  Lond.,  Edinburgh  and  Dublin  Phil.  Mag.,  vol.  38,  no.  227,  Nov. 
1919,  pp.  501-528,  1  fig.  Applications  to  such  cases  of  equilibrium  as  that  of 
uniform  chain  hanging  vertically  and  vibrating  slightly  are  presented  with 
a  view  to  show  advantage  of  Clifford's  notation. 

Formation.  Analytical  Representation  of  Functions  of  Several  Complex  Variables 
(Sur  la  representation  analy tique  des  f onctions  de  plusieurs  variables  complexes) , 
M.  Stoilow.  Comptes  Rendus  de  seances  de  l'Academie  des  Sciences,  vol.  196, 
no.  14,  Oct.  6,  1919,  pp.  610-612.  Based  on  application  of  Mittag-Leffler 
theorem  on  formation  of  uniform  function  of  one  variable  trom  previously 
given  singularities. 

Hermite.  On  the  Number  of  Positive  Hermite  Functions  of  Given  Discriminant  in 
an  Imaginary  Quadratic  Body  (Sur  la  mesure  de  l'ensemble  des  classes  positives 
d'Hermite,  de  discriminant  donn£,  dans  un  corps  quadratique  imaginaire), 
G.  Humbert.  Comptes  rendus  des  seances  de  l'Academie  des  Sciences,  vol.  169, 
no.  9,  Sept.  1,  1919,  pp.  407-414.  Limiting  value  of  fundamental  equation 
deduced  in  C.  R.,  vol.  169,  1919,  pp.  399  and  360. 

Holomorphous.  Sequences  of  Holomorphous  Functions  (Sur  les  suites  de  fonctions 
holomorphes),  J.  Wolff.  Comptes  Rendus  des  seances  de  l'Academie  des 
Sciences,  vol.  169,  no.  13,  Sept.  29,  1919,  pp.  566-569.  Theorems  concerning 
conditions  necessary  and  sufficient  that  limiting  function  should  he  holomorphous 
in  same  domain  as  functions  of  sequence. 

FURNACES 

Annular.  Starting  the  Annular  Furnace  (Das  Anfeuern  des  Ringofens),  Herman 
Hielscher.  Tonindustrie-Zeitung,  vol.  43,  no.  82,  July  15,  1919,  pp.  733-735, 
5  figs.     Discussing  iron  and  refractory  grates. 

Asphalt-Rock  Distillation.  Plant  for  Distillation  of  Asphaltic  Rock  at  Bagusa 
(L'impianto  di  Ragusa  per  distillazione  di  roceie  asfaltiche),  Remo  and  Romolo 
de  Bartolomeis.  Industria,  vol.  33,  no.  20,  Oct.  31,  1919,  pp.  623-62S,  9  figs. 
Particulars  of  furnaces. 

Brass.     See  Brass  Furnaces. 

Carbdrizing.  Cnrburizers  and  Carburizing  Furnaces,  Theodore  G.  Selleck.  Jl. 
Am.  Steel  Treaters  Soc,  vol.  2,  no.  3,  Dec.  1919,  pp.  146-155,  3  figs.  Instruc- 
tions on  manner  of  using  carburizers. 

Drop  Forging.  Drop-Stamping,  Drop-Forgings,  etc.,  Joseph  Ilorncr.  Mccli. 
World,  vol.  166,  nos.  1716  and  1718,  Nov.  21  and  Dec.  5,  1919,  pp.  246-247 
and  271-272,  11  figs.     Types  of  gas-fired  furnaces. (Continuation  of  serial.) 

Electric.     See  Electric  Fxirnaces. 

Heat  Treating.  Side-Opening  Heat  Treatment  Furnace.  Iron  Age,  vol.  104, 
no.  26,  Dec.  25,  1919,  p.  1328,  2  figs.  Furnace  is  equipped  with  movable 
partition  walls  and  individually  operated  side  doors  in  order  to  permit  beat 
treatment  or  long  shafts. 

Metallurgical.  Fuel  Control  in  Metallurgical  Furnaces— I.  Robert  Hadficld. 
and  R.  J.  Sargant.  Engineering,  vol.  108,  no.  2804,  Sept.  26,  1919,  pp.  425- 
427,  4  figs.  Also  Am.  Drop  Forger,  vol.  5,  no.  12,  Dec.  1919.  pp.  589-594, 
3  figs.  Principles  underlying  economical  use  of  fuel  in  metallurgical  furnaces. 
Insufficiency  of  scientific  data  for  effective  determination  of  distribution  of  heat 
units  in  metallurgical  furnaces  is  emphasized.  Paper  read  before  Iron  and 
Steel  Institute. 
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Oil.  Oil  Furnaces  in  Manufacture  of  Steel  (Emploi  des  fours  a  l'huile  pour  la  fusion 
de  1'aeier),  J.  Lambot.  Fonderie  Moderne,  vol.  12,  no.  7,  July  1919,  pp.  146- 
148.     Construction  and  operation  of  furnaces. 

Safety  Rules  for  Tar-Oil  Furnaces  (Sicherheitsvorschriften  fur  Teerofeur- 
rungen).  Zeitschrift  des  Bayerischen  Revisions-Vereins,  vol.  23,  no.  17, 
Sept.  15,  1919,  p.  139.     Fourteen  rules  to  avoid  explosions. 

Rosexhain.  Use  of  a  Modified  Rosenhain  Furnace  for  Thermal  Analysis,  H.  Scott 
and  J.  R.  Freeman,  Jr.  Dept.  Commerce,  Scientific  Papers  of  Bur.  of  Standards, 
no.  348,  1919,  pp.  317-323,  5  figs.  Description  is  given  of  thermal  analysis 
furnace  constructed  on  principle  of  Rosenhain's  furnace,  chief  departures  from 
his  design  being,  (I)  use  of  gravity-drive  rate  control  and  (2)  introduction  of 
sample  through  bottom  and  cold  end  of  furnace.  Advantages  and  faults  of 
these  modifications  are  mentioned. 

Temperature  Measurements.  Measuring  Furnace  Temperature,  George  K. 
Burgess.  Iron  Trade  Rev.,  vol.  65,  no.  19,  Nov.  6,  1919,  pp.  1248-1249.  Solu- 
tion of  pyrometer  problems  is  said  to  depend  upon  co-operation  of  steelmaker 
scientific  man  in  research  laboratory  and  instrument  maker. 

Waste-Heat  Utilization.  Using  Waste  Heat  from  Industrial  Furnaces — I.  Metal 
Worker,  Plumber  and  Steam  Fitter,  vol.  92,  no.  15,  Oct.  10,  1919,  pp.  427-428, 
2  figs.  It  is  said  that  waste  of  heat  can  be  stopped,  expense  of  waste  saved  and 
increased  service  enjoyed  everywhere  if  local  heating  engineer  makes  non- 
competitive business  for  himself  by  examining  plants  in  his  vicinity.  (To  be 
continued.) 

GAGES 

Brass  Goods.  Gauges  and  Standards  for  Manufacturing  Brass  Goods,  P.  W.  Blair. 
Metal  Indus.,  vol.  17,  no.  10,  Oct.  1919,  pp.  460-462,  7  figs.  Comparison  of 
standards  proposed  by  various  scientific  organizations. 

Hole  Limits.  Limits  for  Gauges  for  Holes.  Engineer,  vol.  128,  no.  3331.  Oct.  31, 
1919,  pp.  444-445.  Summary  of  reasons  in  support  of  plus  and  minus  hole 
limits. 

Inspection'.  Use  of  Precision  Balls  for  Accurate  Measurements,  R.  L.  Rankin. 
Maehy.  (Lond.1,  vol.  15,  no.  374,  Nov.  27,  1919,  pp.  272-274,  7  figs.  Attach- 
ments for  machines  and  for  taking  direct  measurements  in  inspection  of  gages. 
Practice  of  Gauge  Section  of  Bur.  of  Standards. 

Manufacture.  Elements  of  Gage  Making— VII,  C.  A.  Macready.  Am.  Mach.. 
vol.  51,  no.  23,  Dec.  18,  1919,  pp.  1035-1036,  7  figs.  Points  out  errors  caused 
by  attaching  gages  temporarily  to  auxiliary  pieces  used  to  hold  them  while 
being  machined. 

Systems  The  Use  of  Gauges  in  the  Mechanical  Field,  E.  C.  Peck.  Can.  Maehy., 
vol.  21,  no.  23,  Dec.  4,  1919,  pp.  549-551.  Origin  of  gages  and  description  of 
principal  systems  in  use. 

GARBAGE    DISPOSAL 

Recovery  of  Valuable  Constituents  of  Garbage,  Samuel  A.  Greeley.  Can. 
Kngr.,  vol.  37,  no.  22,  Nov.  27,  1919,  pp.  495-498.  Summary  of  various  methods 
of  disposal  of  municipal  wastes,  including  hog-feeding,  incineration,  sorting, 
reduction,  alcohol  production,  etc.  Paper  read  before  Am.  Soe.  for  Municipal 
Improvement. 

Recent  Practice  in  Garbage  Disposal  by  Feeding  to  Pigs.  Eng.  &  Con- 
tracting, vol.  52,  no.  24,  Dec.  10,  1919,  pp.' 672-673.  Committee  report  sub- 
mitted at  convention  of  Am.  Public  Health  Assn. 

1T7     Pig  Feeding  for  Disposal  of  Garbage,  F.  S.  Besson.     Mun.  Jl.   &  Public 
Works,  vol.  47.  no.  21,  Nov.  22,  1919,  pp.  306-309.  4  figs.     Results  obtained  at 
experimental  farm  operated  by  District  of  Columbia,  and  conclusions  thei 
from. 

GAS   ANALYSIS 

An  Improved  Ors.it  Apparatus  for  Gas  Analysis,  G.  W.  Jones  and  F.  H. 
iSeumeister.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  14,  Dec.  10-17.  1919 
pp.  734-736,  4  figs.     Apparatus  used  by  Bureau  of  Mines. 

GAS   APPLIANCES 

Industrial  Fuel  Committee  Report  of  Sub-Committee  on  Standard  Per- 
tormance  Specifications  for  Gas  Appliances,  I.  Lundgaard.  Am.  Gas  Assn. 
Monthly,  vol.  1,  nos.  11-12,  Nov.-Dec.  1919,  pp.  627-633,  6  figs.  Tentative 
proposal  for  standard  specifications  for  oven  furnaces  and  instruments  for 
testing  furnaces. 

GAS   ENGINES 

Developmemi  The  Development  and  Use  of  High-Power  Gas  Engines,  Walter 
<  rooke  and  John   Lyon  Ewan.     Iron  &  Coal  Trades  Rev.,  vol.  99  and  100, 

r'";?''''17  ?628  ''""1  '2H'M-  Nov-  7'  "  and  21<  1919'  PP'  590-598,  623-625,  and 
039-061,  11  figs.  Design  features  of  four-stroke,  horizontal,  double-acting 
tandem  arrangement.  Tests  with  non-recovery  producer  gas  on  2-cycle  single- 
actuig  engines;  curves  showing  variation  of  consumption  of  heat  units,  mechanic- 
al efficiency  and  overall  efficiency  load  for  gas  engines  running  on  Mond  recovery 
producer  plant. 

icxnra  Knocking  in  Gae  Engines,  Mark  Meredith.  Gas  Engine,  vol.  21,  no.  12, 
Dec.  1919,  pp  385-386,  Causes  which  develop  knocking.  Instances  quoted 
where,  after  numi  ove  ligations,  knocking  was  found  to  lie  due  to  slackness 

in  Uy wheel. 

Heat  Consumption.  Gas  Machines  (Qasmaschinen),  Rudolph  Schick.  Kraft 
undBetrieb,  vol.  3,  no.  11,  Sept.  I.  1919,  pp.  129-131  Comparative  calculations 
of  beat  consumption  of  steam  engine  and  ga    engini       I  tilization  of  furnace 

and  coke  OVen  gases  is  discussed  ami  gasification  r,i   i    ,  I .    is  described. 


GAS  FLOW 

Three-dimensional  Flow  of  Gases  (Mehrdimensionale  Stromung  von  Gasen), 
Gustav  Flugel.  Zeitschrift  fur  das  gesamte  Turbinenwesen,  vol.  16,  no.  18, 
June  30,  1919,  pp.  178-180,  2  figs.  Stationary  axial  flow  in  a  diaphragm  and 
stationary  rotating  axial  flow  in  a  rotor  are  described.     (Concluded.) 

GAS   MAINS 

Regulation  for  High  and  Low  Pressure  Mains,  Geo.  T.  Macbeth.  Gas 
Age,  vol.  44,  no.  10,  Nov.  15,  1919,  pp.  443-445,  3  figs.  Experience  in  regulating 
pressures  from  transmission  or  pumping  mains  into  distribution  mains. 

GAS   MANUFACTURE 

Determination  of  the  Amounts  of  Tar  and  Gas  and  the  Heat  Value  of  Gas 
in  Gasification  (Ueber  die  Ermittlung  der  Teerund  Gasmenge,  sowle  des  Gas- 
heizwertes  dei  Vergasungen),  Deinlein.  Zeitschrift  des  Bayerischen  Revi- 
sions-Vereins, vol.  23,  no.  16,  Aug.  31,  1919,  pp.  128-130.  Discussing  amount 
of  tar,  composition  of  coal  and  tar,  amount  of  gas  and  heat  value. 

Inert  Products  in  Coal  Gas.  Times  Eng.  Supp.,  no.  537,  July  1919,  p.  224. 
Origin  and  methods  of  avoiding. 

Rational  Use  of  Coal  for  Power  and  Heat,  John  Blizard.  Can.  Min. 
Inst.  Bui.,  no.  92,  Dec.  1919,  pp.  1214-1221.  Possibilities  of  carbonizing  or 
complete  gasifying  coal,  supplying  consumers  with  gas  and  coke  instead  of 
raw  coal. 

Process  in  Coal  Carbonization  since  1916,  J.  A.  Brown.  Gas  Age,  vol.  44, 
no.  11,  Dec.  1,  1919,  pp.  475-477.  General  report  of  Carbonization  of  Am. 
Gas  Assn.  and  special  reports  on  installations. 

GAS  PRODUCERS 

Home-Made  Gas  Producers  Increase  Lime  Burned  Per  Unit  of  Fuel  50 
per  cent.  Rock  Products,  vol.  22,  no.  23,  Nov.  8,  1919,  pp.  37-40,  12  figs. 
Experience  of  company  after  replacing  coal-fired  furnaces  with  semi-gas 
producers. 

Operation  of  a  Gas  Producer,  J.  S.  McClimon.  Chem.  &  Metallurgical 
Eng.,  vol.  21,  no.  12,  Nov.  12  and  19,  1919,  pp.  632-035,  1  fig.  Suggestions  in 
regard  to  various  details  of  operation. 

GAS   RETORTS 

Heavy  Duty  Through  Retort  Operation  in  St.  Louis,  J.  L.  Eigenbrot. 
Gas  Age,  vol.  44,  no.  9,  Nov.  1,  1919,  pp.  395-396,  2  figs.  Handling  horizontal 
through  retorts  with  heavy  duty  Debrouwer  chargers  and  dischargers. 

Practical  Hints  on  Retort  House  Operation,  Carl  B.  Wyckoff.  Gas  Age, 
vol.  44,  no.  9,  Nov.  1,  1919,  pp.  389-392,  1  fig.  Concerning  introduction  of 
primary  air  into  bench,  arrangement  of  secondary  air  ports,  form  of  steam 
super-heater,  temperature  to  maintain  in  retort  and  making  Orsat  test.  (Con- 
cluded.) 

Steaming  Horizontals,  R.  J.  Rew.  Gas  World,  vol.  71,  no.  1834,  Sept.  13, 
1919,  pp.  201-202,  1  fig.  Manner  of  proceeding.  Advantages  of  short  period 
steaming. 

GAS   WAREFARE 

Gas  In  Defense,  Amos  A.  Fries.  Nat.  Service  &  Internat.  Millitary 
Digest,  vol.  6,  no.  5,  Nov.  1919,  pp.  273-277,  5  figs.  Development  of  gas 
mash,  specially  in  America,  and  comparison  of  principal  types  constructed  by 
various  belligerants. 

GASES 

bsorption.  The  Absorption  of  Gases  at  Low  and  Moderate  concentrations,  I,  II 
&  III,  A.  M.  Williams.  Proc.  Roy,  Soc,  vol.  96,  no.  A-677,  Nov.  1,  1919, 
pp.  287-311,  6  figs.  Theoretical  form  of  absorption  isostere  is  found  to  be 
log  a/c  =  B+A/T  where  B  and  A  are  functions  of  a  only.  Part  III — Relation- 
ship among  constants  was  found  to  be  in  good  agreement  with  theory  based  on 
existence  of  thing  surface  layer. 

Heat-Value  Indicator.  A  New  Heat  Value  Indicator  for  Gasworks  Use,  Edward 
J.  Brady.  Gas  World,  vol.  71,  no.  1844,  Nov.  22,  1919,  pp.  410-412,  8  figs. 
Apparatus  designed  for  study  of  flame  characteristics. 

Ignition  by  Hot  Wire.  The  Igition  of  Gases  by  Hot  Wires,  W.  M.  Thornton. 
Lond.  Edinburgh,  and  Dublin  Phil.  Mag.,  vol.  38,  no.  227,  Nov.  1919,  pp. 
613-633,  9  figs.  Article  deals  with  problem  of  ignition  by  hot  wires,  such  as 
may  occurr  in  coal  mines,  battery  rooms  or  in  manufacturing  processes  where 
combustible  gas  is  set  free. 

Occluded.  The  Influence  of  Hydrogen  Sulphide  on  the  Occlusion  of  Hydrogen 
by  Palladium,  Edward  Bradford  Maxted.  .11.  Chem.  Soc,  vols.  115  and 
116,  no.  683,  Sept.  1919,  pp.  1050-1055,  1  fig.  Hydrogen-occluding  power 
of  oxvgen-free  palladium-black  was  measured  before  and  after  treatment 
with  hydrogen  of  sulphide.  Data  are  presented  relating  to  absorption  of 
hydrogen  sulphide  by  palladium  and  stability  of  absorption  compound. 

GEARS 

Lubrication.  The  Lubrication  of  Worm  Gear,  Motor  Traction,  vol.  29,  no.  770, 
Dec.  3,  1919,  pp.  543-545.  Also  Autocar,  vol.  43,  no.  1258,  Nov.  29,  1919, 
pp.  1016-1018,  2  figs.  Tests  made  at  National  Physical  Laboratory  for  deter- 
mining lubricating  qualities  of  various  classes  of  oil. 

Manufacture.  Gear  Makers  Adopt  Standard  Contract.  Automobile  Industries, 
vol.  41,  no.  17,  Oct.  23,  1919,  pp.  830-831  and  S33.  Form  drawn  by  Com- 
mittee of  Am.  Gear  Manufacturers'  Assn. 

Gear  Manufacture — Types  and  Materials — II,  Raw  Material,  vol.  1, 
no.  8,  Nov.  1919,  pp.  377-384,  IS  figs.  Materials  for  noiseless  operation  of 
gears. 
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strength.  Strength  of  Gear  Teeth,  S.  J.  Berard.  Am.  Mach.,  vol.  51,  no.  21, 
Nov.  27  and  Dec.  4,  1919,  pp.  925-927,  3  figs.  Tables  and  diagrams  for  deter- 
mining force  which  given  pair  of  gears  will  transmit  and  pitch  necessary  to 
transmit  given  force  when  speed  is  known. 

Turbine.  High-Speed  Turbine  Gears.  Gerald  Stoney.  Engineering,  vol.  108, 
no.  2813,  Nov.  28,  1919,  pp.  729-734,  15  figs.  Also  Machy.  (Lond.),  vol.  15, 
no.  375,  Dec.  4,  1919,  pp.  304-306,  5  figs.  Types  of  gearing  suitable  for  use 
with  steam  turbines.  Notes  on  design  of  helical  gears.  Paper  read  before 
Manchester  Assn.  of  Engrs. 

Worm.  The  Story  of  the  Hindley  Worm  Gears,  H.  Fleckenstein.  Automotive 
Industries,  vol.  41,  no.  21,  Nov.  20,  1919,  pp.  1005  and  1915.  Together  with 
exposition  of  claimed  advantages  of  Hindley  gears  over  ordinary  straight 
worm  gears. 

GEOLOGY 

Bibliography  of  North  American  Geology  for  1918  with  Subject  Index, 
John  M.  Nickles.  Dept.  Interior.  U.  S.  Geological  Survey,  Bui.  698,  1919, 
148  pp.     Including  petrology  and  mineralogy. 


Machine  Tool  Practice  as  applied  to  Motor  Car  Production — IV,  J.  H. 
Garnett.  Machy.  (Lond.),  vol.  15,  no.  375,  Dec.  4,  1919,  pp.  285-290,  21  figs. 
Internal  grinding  machine  and  other  special  types  of  machine  tools  used  in 
manufacture  of  Daimler  car. 

GRINDING   WHEELS 

Reducing  Grinding  Wheel  Failure,  Harold  E.  Jenks.  Iron  Trade  Rev., 
vol.  65,  no.  26,  Dec.  25,  1919,  pp.  1712-1714.  Classification  of  causes  of  failure. 
Importance  of  proper  mounting  on  wheels. 

See  also  Abrasive  Wheels. 

HALOGENS 

The  Electrolytic  Determination  of  the  Halogens:  An  Indirect  Method, 
J.  H.  Reedy.  Jl.  Am.  Chem.  Soc,  vol.  41,  no.  12,  Deo  1919,  pp.  1898-1902 
2  figs.  Suggests  that  technique  of  useful  methods  may  be  simplified  and 
process  made  more  or  less  automatic  by  carrying  out  analysis  under  constant 
potential  of  0.59  volt  and  determining  halogen  by  loss  of  weight  upon  electro- 
lytic reduction  of  halide  deposit  to  metallic  silver. 


GLASS 

The  American  Glass  Industry,  E.  E.  Sillivan.  Chem.  Engr.,  vol.  27, 
no.  11,  Nov.  1919,  pp.  281-283.  Growth  during  war.  Paper  read  at  Fifth 
Exposition  of  Chem.  Industries,  Chicago. 

Chemical  Assays  of  Glasses  (Etude  sur  les  essais  chimiques  de  verres), 
Ch.  Griffiths.  Bulletin  du  Laboratoire  d'Essais  mecaniques,  physiques,  chi- 
miques et  de  la  machines  du  Conservatoire  National  des  Arts  et  Metiers,  no.  17, 
1917,  48  pp.,  3  figs.  Methods  of  performing  quantitative  analysis  of  various 
elements. 

The  Relation  Between  Birefringence  and  Stress  in  Various  Types  of  Glasi. 
L.  H.  Adams  and  E.  D.  Williamson.  Jl.  Wash.  Acad.  Sci.,  vol.  9,  no.  20. 
Dec.  4,  1919,  pp.  609-623,  4  figs.  Results  obtained  by  loading  blocks  of  glass 
in  test  machine  and  measuring  concomitant  birefrigenco.  For  all  of  glasses 
studied  expect  heavy  flint,  thrust  of  1  kg.  per  sq.  cm.  produced  power  difference 
of  2  to  3  u.  u.  per  cm.  thickness  of  glass. 


HANDLING   OF   MATERIALS 

The  Handling  and  Testing  of  Materials — II,  E.  A.  Allcut.  Eng.  &  Indus. 
Management,  vol.  2,  no.  21,  Nov.  20,  1919,  pp.  643-644.  Suggestions  in 
regard  to  organizing,  handling  and  testing  of  materials  used  for  mass  production. 

Mechanical  Handling  of  Chemical  Materials — II  and  IV,  George  Frederick 
Zimmer.  Chem.  Age,  vol.  1,  no.  14  and  15,  Sept.  20  and  27,  1919,  pp.  378-380, 
406-407,  8  figs.     Handling  of  viscous  and  deliquescent  materials. 

HANGARS 

Housing  the  Airplane,  E.  L.  R.  Grimsley.  Aviation,  vol.  7,  no.  6,  Oct.  15, 
1919,  pp.  271-272,  3  figs.  Richard's  patent  hanger  designed  according  to 
following  requirements:  mininum.span  of  72  ft.,  weight  not  to  exceed  11,500  lb., 
ease  in  erection  and  ease  of  transport. 


GLUES 

Testing  Water  Resistant  Plywood  Glues,  Clyde  H.  Teesdale  and  R.  A. 
Colgan.  Aviation,  vol.  7,  no.  6,  Oct.  15,  1919,  pp.  264-265,  3  figs.  Methods 
developed  by  Forest  Products  Laboratory. 

GOLD   ORES 

Rand  Ore  Reserves,  A.  Cooper  Key.  Eng.  &  Min.  Jl.,  vol.  108,  no.  18, 
Nov.  1,  1919,  pp.  723-725,  1  fig.  Analysis  of  gold  mines  made  upon  basis  of 
present  conditions,  showing  decrease  in  tonnage  and  accout  of  higher  working 
costs. 

The  United  Eastern  Mill,  at  Oatman.  Ariz.,  Wheeler  O.  North.  Eng. 
4  Min.  Jl.,  vol.  108,  no.  15,  Oct.  11,  1919,  pp.  617-620.  Plant  for  treating 
gold  ores  by  cyanide  process.  Business  of  filters  and  use  of  short  ball  mills 
for  fine  grinding  quoted  as  notable  features  of  plant. 

GOVERNORS 

Making  a  Small  Centrifugal  Governor,  B.  F.  Gordon.  Model  Engr. 
&  Elecn.,  vol.  41,  no.  969,  Nov.  20  1919,  pp.  463-466,  11  figs.  Governor  was 
designed  for  J^  hp.  Robinson  "oblique"  type  gas  engine. 

GRAIN   ELEVATORS 

Chicago  &  Northwestern  Railway  Co.  Terminal  Grain  Elevator,  W.  H. 
Finley.  Jl.  Western  Soc.  Engrs.,  vol.  24,  no.  5,  May  1919,  pp.  307-319  and 
(discussion)  pp.  319-322,  6  figs.  Located  so  as  to  permit  grain  to  be  received 
both  by  rail  and  water  as  well  as  being  shipped  out  in  like  manner.  Receiving 
capatity  is  1,766,000  bu.  per  day. 

GRAPHIC   COMPENSATION 

Graphic  Compensation  Method  (Ueber  ein  graphisches  Ausgleichungs- 
verfahren),  Hans  G.  Schwerdt.  Physikalische  Zeitschrift,  vol.  20,  no.  16, 
Aug.   15,  1919,  pp.  362-368,  6  figs.     Examples  illustrating  method. 

GRAVEL  PLANTS 

The  United  Fuel  and  Supply  Co.,  of  Detroit,  Completes  Eighth  Gravel 
Plant.  Rock  Products,  vol.  22,  no.  25,  Dec.  6,  1919,  pp.  26-33,  10  figs.  Operat- 
ing features  of  plant. 


GRAVITATION   EXPERIMENTS 


HARBORS 

Proposed  Development  of  Hamilton  Harbor,  John  M.  Wilson.  Can.  Engr., 
vol.  37,  no.  25,  Dec.  18,  1910,  pp.  537-540  and  545-548,  3  figs.  Report  presented 
to  Hamilton  Harbor  Commission,  recommending  creation  of  1250  acres  of  park 
and  residential  property,  1198  acres  of  industrial  land,  6.26  miles  of  docks 
and  16.98  miles  of  boulevard. 

HARDNESS  TESTING 

The  Brinell  and  Scratch  Test  of  Hardness,  W.  C.  Unwin.  Engineering, 
vol.  108,  no.  2812,  Nov.  21,  1919,  p.  669.  Comparison  of  empirical  formula 
expressing  index  of  hardness  as  determined  by  Brinell  and  scratch  tests.  ■* 

Study  of  the  Manner  of  Testing  the  Hardness  of  Bodies  and  Particularly 
of  Metals  by  Means  of  the  Sclerometer  (Etude  sur  les  essais  de  duretfi  des 
corps  et  des  metaux  en  particulier  au  moyen  du  sclerometre),  J.Servais. 
Bulletin  du  Laboratoire  d'Essais  mecaniques,  physiques,  chimiques  etde 
machines  du  Conservatoire  National  des  Arts  et  Metiers,  no.  18,  1919,  49  pp.. 
39  figs.  Microphotgraph  showing  how  metal  displaced  by  action  of  diamond. 
Graphs  indicate  variation  of  depth  of  scratch  in  terms  of  total  effort  applied 
on  diamond  point. 

See  also  Cast  Iron. 

HAULAGE   INCLINES 

Accidents  on  Haulage  Inclines — II,  V.  Watteyne  and  L.  Lebens.  Colliery 
Guardian,  vol.  118,  no.  3074,  Nov.  28,  1919,  pp.  1431-1432,  7  figs.  Precautions 
to  observe  in  installation  of  pulleys  and  brakes. 

HEAT   REGULATORS 

Electric  Heat  Regulators  (Elektrische  Warmeregler).  Elektrotechnischer 
Anzeiger,  vol.  36,  nos.  28  and  30,  Apr.  3  and  8,  1919,  pp.  135-136  and  145-146, 
9  figs.  Details  of  apparatus  constructed  by  Hug  and  Zbinden  Bern;  Stcinle 
Hartung,  Quediinburg  and  other  types.     (Concluded.) 

HEAT-TREATMENT 

Heat  Treatment  by  Electricity  in  Modern  Chemical  and  Metallurgical 
Industriss  (L'EIectrothermie  a  haute  temperature  daus  les  industries  chimiques 
et  m<Hallurgique  modernes),  Jean  Escard.  Industrie  Electrique,  vol.  28, 
no.  657,  Nov.  10,  1919,  pp.  403-411.  Manufacture  of  carborundum,  crystolon, 
silundum,  corundum,  alundun  and  artificial  emeries. 

Heat-Treatment  Room  Operators — Their  Part,  W.  H.  Addis.  Am. 
Mach.,  vol.  51,  no.  20.  Nov  13  and  20,  pp.  857-859,.  8  figs.  Suggestions  in 
regard  to  sucuring  uniformity  in  finished  work. 


Experiments  on  Gravitation  (Experiences  sur  la  gravitation),  L.  Majorana. 
Comptes  rendus  des  seances  de  l'Academie  des  Sciences,  vol.  169,  no.  17,  Oct.  27, 
1919,  pp.  719-721.  Undertaken!  for  purpose  of  determining  whether  New- 
tonian attraction  is  absorbed  by  masses  which  it  traverses. 

GRINDING   MACHINES 

Exhaust  Hoods  for  Grinding  Machines,  E.  E.  Snow.  Am.  Mach.,  vol.  51, 
no.  21,  Nov.  27  and  Dec.  4,  1919,  pp.  947-948.  3  figs  How  hoods  were  installed 
in  toolrooms  with  a  view  to  have  them  interfere  as  little  as  possible  with  opera- 
tion of  machines. 


HEATING   SYSTEMS 

Beery.  Test  of  the  Beery  System  of  Heating  and  Ventilating,  Clinton  E.  Beery. 
Trans.  Am.  Soc  Heating  &  Ventilating  Engrs..  vol.  25.  no.  i4,  Oct.  1919, 
pp.  369-384,  14  figs.  Features  specially  noted  were  (1)  heating  effect  of  system, 
(2)  distribution  of  ventilation. 

Railroad  Cars.  Atmospheric  Heating  System  for  Railroad  Cars,  Thos.  II.  Ireland. 
Trans.  Am.  Soc.  Heating  &  Ventilating  Engrs,  vol.  25,  no.  4.  Oct.  1919,  pp.  363- 
358,  2  figs.  How  lumber  company  improved  living  conditions  of  its  workmen 
by  fitting  up  12  railroad  cars  for  housing  of  men. 
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Scandinavia.  Heating  and  Ventilating  of  Workshops  in  Scandinavia  (I.itt  om 
opvarmning  av  verksteden),  O.  Gruncr  Loken  and  Henrik  Ovenberg.  Tcknisk 
Ukelblad,  vol.  66,  no.  44,  Oct.  3,  1919,  pp.  514-515  and  516,  1  fig.  Air  heating 
and  ventilating  arrangement  of  building  690  ft.  long  by  59  ft.  wide,  containing 
four  stories  each  13  ft.  high.  It  is  said  that  ventilation  and  heating  of  work- 
shops by  warm  air  is  more  effective  than  heating  by  radiators  or  stoves  and 
that  it  results  in  increased  production  from  workman. 

St.  Paul  Public  Library.  St.  Paul  Public  Library  Heating  and  Ventilating,  C.  S. 
Tompkins.  Power  Plant  Eng.,  vol.  23,  no.  24,  Dec.  15,  1919,  pp.  1093-1097, 
7  figs.     Fans  are  designed  to  make  six  changes  of  air  per  hour. 

HIGHWAYS 
See  Roads;  Pavements. 

HOUSING,   INDUSTRIAL 

Houses  by  the  Bucketful,  Floyd  Hamilton  Hazard.  Sci.  Am.,  vol.  121, 
no.  23,  Dec.  6,  1919,  p.  553,  1  fig.  One-piece  concrete  house  that  is  said  to  be 
-  built  in  ten  days. 

Industrial  Housing  at  Walkerville.  Out.,  Norman  C.  MeEachren  and 
Wm.  H  Martin.  Contract  Rec.,  vol.  33,  no.  51,  Dec.  17,  1919,  pp.  1154-1158, 
7  figs.     Constructional  details  of  houses  built. 

Industrial  Housing  Development,  Harold  R.  Watson.  Can.  Manufacturer, 
vol.  39,  no.  12,  Dec.  1919,  pp.  53-57,  7  figs.  Illustrating  recent  work  under 
Housing  Ai 

Some  Sidelights  on  Construction  Work,  N.  L.  Rea.  Gen.  Elec.  Rev., 
vol.  22  no.  11,  Nov.  1919,  pp.  913-917,  9  figs.  Concerning  specially  living 
conditions  for  men  engaged  in  transportation  of  materials  and  questions  of 
assembly  and  erection  as  influenced  by  local  conditions. 

The  Workman's  Home — I,  Leslie  H.  Allen.  Sci.  Am.  Supp.,  vol.  88, 
no.  2289,  Dec.  6,  1919,  pp.  330-331.  Its  influence  upon  production  in  the 
factory  and  labor  turnover.     Paper  read  before  Am.  Soc.  Mech.  Engrs. 

HYDRAULIC   COMPUTATIONS 

Another  Diagram  for  Solving  the  Manning  Hydraulic  Formula,  R.  D. 
Goodrich.  Eng.  News-Rec,  vol.  83,  no.  14,  Oct.  2,  1919,  pp.  648-649,  1  fig. 
Prepared  to  facilitate  hydraulic  computations  involved  in  investigation  of  river 
and  flood  channels  preliminary   to  design  of  regulation  of  river  system. 

HYDRAULIC   TUREIM> 

A    New    Type    of   Hydraulic-Turbine    Runner,    Forrest    Nagler.     Mech. 

.  vol.41,  no.  12,  Dec.  1919,  pp.  921-925,  7  figs.  Design  is  based  on  straight 
radial  blade,  which  is  said  to  offer  abslute  minimum  of  wetted  surface  and  of 
bending  moment  on  r  lot  of  blade.  From  direction  of  flow  it  is  characterized 
as  pure  Jonval  type.  Writer  expects  that  this  water-wheel  runner,  because  of 
its  simplicity  and  incxpensiveness,  will  supersede  mixed-flow  or  Francis  type. 

Features  of  Design  in  Large  Hydraulic  Turbines,  F.  H.  Rogers  Gen 
Flee.  Rev.,  vol.  22,  no.  1 1 ,  Nov.  1919,  pp.  849-852,  5  figs.  Relative  importance 
of  losses  occurring  in  penstock  runner  and  draft  tube  at  various  heads  and 
specific  speeds  is  discussed  and  attention  is  called  to  conditions  under  which 
certain  of  these  losses  become  sufficiently  important  to  warrant  exercising 
considerable  effort  to  minimize  them.  i 

HYDROLYSIS 

Diastatic  Inversion  of  Saccharose;  Influence  of  Products  of  Reaction  on 
Velocity  of  Hydrolysis  (Sur  l'inversion  diastasique  du  saccharose;  Influence 
des  produits  de  la  reaction  sur  la  vitesse  d'hydrolyse),  H.  Collin  and  A. 
Chaudun.  Comptes  Rendus  des  seances  de  l'Academie  des  Sciences,  vol  169 
no.  19,  Nov.  10,  1919,  pp.  849-852.  Experiments  are  said  to  have  established 
that  velocity  of  hydrolysis  is  function  of  first  degree  of  fluidity  of  solutions  and 
retardation  of  diastatic  inversion  of  saccharose,  due  to  presence  of  glucose 
is  attributed  to  increase  of  viscosity  of  solution. 

HYDRODYNAMICS 

Movement  of  a  Solid  in  an  Indefinite  Liquid  (Sur  le  mouvement  d'un 
solide  dans  un  liquide  indefini),  G.  Kolessoff.  Comptes  rendus  des  seances 
de  1  Academic  des  Sciences,  vol.  160,  no.  16,  Oct.  20,  1919,-pp.  685-687.  Cases 
of  integration  of  general  equations  of  movement. 

HYDROELECTRIC   PLANTS 

Chile.     New   II  Power  riant  at  Rio  Pangal,  Chile,  Hugh  L    Cooper 

Elec.  Rev  (Chicago),  vol.  75.  no.  21,  Nov.  22,  1919,  pp.  853-856,  6  figs.;  also 
in  Eng.  World,  vol.  15,  no.  ll-',  Dec  15,  1919,  pp.  29-32,  6  figs.  Construction 
feature  of  diversion  dam,  seven-mile  pipe  line,  penstocks  and  waterwheels  for 
new  plant  built  by  Rradcn  Copper  Co.  to  supply  power  to  its  works  at  Sewell 
<  bile.  Plant  capacity  v,  ill  be  20,000  kv.  a.  available  at  low-tension  busbars 
of  generating  M 

Industrial  I'm:  Hydro-Electric  Power  and  Its  Use  for  Industrial  Purposes  Eric 
A.  Lof.  Gen  Elec  Ri  ,  vol.  22,  no.  11,  Nov.  1919,  pp.  942-946,  4  fig's.  It 
IS  urged  that  development  of  our  water  power  resources  be  encouraged  bv 
i  nactmenl  of  just  laws  governing  their  use  and  construction  of  large  economical 
supplementary  steam  plants  at  "strategic"  points. 

Keokuk.    The  Hydro-Electric  Plant  at  Keokuk,  la,     Power  House   vol   12  no   19 

v,.*/     'K\      loin     ,.~     rnn  r.in     a    r.....       !• .    . ,  '         .'.       '      w'   w' 


Nov.  20    1919,  pp.  609-510,  t  fir,     I  160.000  hp." "bam, "power 

B,  lock,  dry  dock,  sea-wall  and   ue  fender  are  :,]!  one  concrete  monolith, 
with  total  linear  measurement  of  13,185  ft. 


Niagara  Falls.  New  Hydroelectric  Developments  at  Niagara — 1.  Engineer, 
vol.  12S,  no.  3331  and  3332,  Oct.  31  and  Nov.  7,  1919,  po.  427-429  and  454-455, 
7  figs.  Concerning  plant  operating  under  head  of  305  ft.  and  developing 
300,000  hp.  with  provision  for  eventual  increase  to  nearly  1,000,000  hp. 

Construction  Progress  on  Canadian  Niagara  Power  Project.  Eng.  News- 
Rec,  vol.  83,  no.  21,  Dec.  11,  and  18,  1919,  pp.  1010-1012,  7  figs.  Excavation 
under  way  on  Queenston-Chippewa  Canal  which  will  develop  most  of  head 
between  two  great  lakes. 

See  aho  Water  Power. 

HYDROGEN   OVERVOLTAGE 

Hydrogen  Overvoltage,  II.  Applications  of  Its  Variation  with  Pressure 
to  Reduction, Metal  Solution  and  Deposition,  D.A.  Mclnnesand  A.  W.Contieri. 
Jl.  Am.  Chem.  Soc,  vol.  41,  no.  12,  Dec.  1919,  pp.  2013-2019,  3  figs.  Increase 
of  hydrogen  over  voltage  with  a  diminished  pressure  is  shown  to  follow,  in 
nearly  quantitative  manner,  from  theory  advanced  by  Maclnnes  and  Adler. 

ICE 

Plants.  Electrically  Driven  Raw  Water  Ice  Plants,  A.  M.  Jones.  Ice  and  Refri- 
geration, vol.  57,  no.  6,  Dec.  1919,  pp.  260-261.  Reasons  for  tendency  to 
introduce  electric  drive. 

Low-Pressure  Absorption  Ice  Plant,  C.  M.  Vaden.  Ice  and  Refrigeration, 
vol.  57,  no.  6.  Dec.  1919,  pp.  290-291.  Discussion  of  conditions  which  effect 
economy  of  plant. 

Saving  Labor  Costs,  Van  R.  H.  Greene.  Ice  and  Refrigeration,  vol.57, 
no.  6,  Dec.  1919,  pp.  251-252.  Examples  of  labor  saving  in  ice  tank  room, 
daily  ice  storage  room  and  engine  and  boiler  rooms  of  refrigerating  plant. 

Storage.  Interior  Finishes  of  Ice  Storages,  Junius  H.  Stone.  Ice  and  Refrigeration, 
vol.  57,  no.  6,  Dec.  1919.  pp.  254-256.  Relative  values  of  wood,  cement  and 
asphalt  as  storage  house  finishes. 

Transportation.  Transportation  of  Ice,  Nat  Duke.  Ice  &  Refrigeration,  vol.  57, 
no.  5,  Nov.  1919,  pp.  200-201.  Difficulties  encountered  last  summer  by  rail- 
road administration  in  transporting  ice  for  conservation  of  food  particularly 
into  New  York  City.     Paper  read  before  Natural  Ice  Assn.  of  Am. 

IGNITION 

Coil  Energization.  Energisation  of  the  Ignition  Coil,  Harrv  F.  Geist.  Auto- 
motive Industries,  vol.  41,  no.  17,  Oct.  23,  1919,  pp.  824-828,  5  figs.  Calcula- 
tion of  time  required  for  ignition  coil  to  build  up  to  different  fractions  of  its 
maximum  strength.  Discussion  of  energy  involved  in  spark  and  efficiency  of 
sparking  systems  under  different  conditions. 

Practice.  Recent  Ignition  Practice  in  Great  Britain,  F.  H.  Hutton.  Automotive 
Industries,  vol.  41,  no.  22,  Nov.  27,  1919,  pp.  1052-1055,  8  figs.  Development 
of  magneto  industry  under  war  necessity. 

Spark  Plug.  The  B-G  Spark  Plug.  Aerial  Age,  vol.  10,  no.  7,  Nov.  10  and  17, 
1919,  p.  247,  2  figs.  Design  possesses  self-cleaning  feature  which  is  obtained 
by  high  pressure  air  blast  directed  over  sparking  points  on  all  four  strokes  of 
engine  cycle. 

Subsidiary  Gap.  The  Subsidiary  Gap  as  a  Means  for  Improving  Ignition,  W.  S. 
Gorton.  Gas  Engine,  vol.  21,  no.  12,  Dec.  1919,  pp.  400-406,  1  fig.  Report 
prepared  at  Bureau  of  Standards  for  National  Advisory  Committee  for  Aero- 
nautics. It  is  concluded  that  series  gap  may  be  used  as  remedy  for  consider- 
able part  of  trouble  due  to  fouling  of  blocks  which  is  met  with  in  practice. 

Tests.  The  Relation  of  Time  of  Ignition  to  the  Economy  of  the  Gasoline  Engine, 
J.  P.  Calderwood  and  A.  J.  Mack.  Gas  Engine,  vol.  21,  no.  12,  Dec.  1919, 
pp.  390-391,  2  figs.  Results  of  tests  made  at  Engineering  Experiment  Station 
of  Kansas  State  Agricultural  College.  It  was  concluded  that  (1)  with  other 
conditions  constant,  economical  spark  advance  to  be  carried  depends  on  fuel 
mixture  and  (2)  with  richer  mixture  and  higher  spark  advance,  maximum 
delivered  hp.  will  be  greater  than  can  be  secured  with  leaner  mixtures  and 
smaller  spark  advance. 

IMPACT 

Remarks  on  the  Problem  of  Impact,  N.  W.  Akinoff.  Jl.  Am.  Soc.  Naval 
Engrs.,  vol.  31,  no.  4,  Nov.  1919,  pp.  849-856,  4  figs.  Popular  exposition  of 
difference  in  concepts  of  force,  work  and  power. 

INCLINOMETER 

Determination  of  Inclination  by  Means  of  Induction  Inclinometer  (Ueber 
die  Bestimmung  der  Inklination  mit  dem  Induktions — Inklinatorl.  W.  Uljanin. 
Terrestrial  Magnetism  and  Atmospheric  Electricity,  vol.  24,  no.  3,  Sept.  1919, 
pp.  113-117,  1  fig.  New  method  for  determining  angle  of  inclination  said  to 
be  superior  to  Wild's  method,  which  is  most  frequently  used  at  present. 

INDICATOR   DIAGRAMS 

The  Steam  Engine  Indicator  Diagram — II.  Power  Plant  Eng.,  vol.  23, 
no.  24,  Dec.  15,  1919,  pp.  1104-1106,  18  figs.  Analysis  of  expens;on,  release, 
exhaust  and  compression  lines. 

INDUCTANCE   COILS 

Simplified  Inductance  Calculations,  with  Special  Reference  to  Thick 
Coils,  Philip  R.  Coursey.  Wireless  World,  vol.  7,  no.  79.  Oct.  1919,  pp. 
380-385,  3  figs.  Plots  for  determining  values  of  various  coefficients  and  formula1 
and  thus  pimplify  cal  ulations.  Abstract  of  paper  read  before  Phys.  Soc.  of 
I.ond. 
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INDUCTION   MOTORS 

See  Electric  Motors,  A .  C. 

INDUSTRIAL   FATIGUE 

Industrial  Fatigue — Theory  and  Practice,  E.  A.  Pells.  Eng.  &  Indus. 
Management,  vol.  2,  no.  20,  Nov.  13,  1919,  pp.  618-620,  5  figs.  Diagram  based 
upon  medical  fact,  representing  useful  work  C3rcle  of  any  operation  necessistat- 
ing  expenditure  of  human  energy,  or  compared  with  output  curves  constructed 
for  different  gangs  of  men  engaged  upon  very  laborious  work,  working  on 
piece  rate  and  from  starting  time  to  dinner  time  and  thonce  right  through  the 
leaving-off  time 

INDUSTRIAL  RELATIONS 

Americanization.  Better  Americans,  Better  Workers — at  Slight  Expose,  C.  A. 
Livingston.  Factory,  vol.  23,  no.  6,  Dec.  1919,  pp.  1302-1305,  3  figs.  How 
labor  trouble  developed  and  was  later  overcome  at  Chicago  plant  of  Armour 
&Co. 

Foreman's  Duty.  Industrial  Democracy  and  the  Foreman.  Iron  Age,  vol.  104, 
no.  25,  Dec.  18,  1919,  pp.  1255-1266.  Points  out  that  "contented  and  co- 
operative employee  will  be  exceptionally  efficient  and  productive  if  he  is  scienti- 
fically directed  with  special  incentives,  modern  methods  and  appliances,  and 
if  he  ignores  al!  labor  restrictions  on  output  and  narrow  trade  demarcations." 
Paper  read  before  Am.  Foundrymen's  Assn. 

Mining  Industry.  Labor  Problem  in  the  Mining  Industry,  Charles  I..  Fay.  Coal 
Indus.,  vol.  2,  no.  12,  Dec.  1919,  pp.  552-554.  Democratic  and  autocratic 
control  compared. 

Organization  Laws.  Laws  of  Industrial  Organization — II,  C.  E.  Knoeppel.  Indus. 
Management,  vol.  58,  no.  5,  Nov.  1919,  pp.  381-  383.  After  pointing  out 
fallacies  held  by  both  capital  and  labor  writer  emphasizes  strategic  position 
of  management  and  makes  appeal  for  organization  of  management  to  force 
cessation  of  industrial  strikes. 

Probiem,  Solution.  Effort  Toward  Solving  the  Problem  of  Industrial  Relations, 
Percy  E.  Barbour.  Jl.  Worcester  Polytechnic  Inst.,  vol.  23,  no.  1,  Nov.  1919, 
pp.  34-53.  Survey  of  methods  adopted  on  government  plan  for  solving  internal 
industrial  problem  by  several  of  largest  industries  ir.  U.  S.  A.  and  England. 

Rock  Island  Plan.  The  Truth  About  the  Rock  Island  Plan,  Gilbert  L.  Lacher. 
Iron  Age,  vol.  104,  no.  26,  Dec.  25,  1919,  pp.  1329  and  1369-1370.  Claims  that 
arsenal  scheme  of  employee  organization  neither  subversive  to  discipline  nor 
prejudicial  to  authority  on  management. 

Employees  Advisory  Plan  of  the  Arsenals,  Newton  D.  Baker  Indus. 
Management,  vol.  58,  no.  5.  Nov.  1919,  pp.  400-402.  Statement  of  Secretary 
of  War  in  regard  to  establishing  advisory  workers'  organization  at  Rock  Island 
Arsenal. 

Trade  Papers.  Industrial  Magazines  and  Labor  Conditions,  Harry  E.  Cleland. 
Chcm.  and  Metallurgical  Eng.,  vol.  21,  no.  13,  Nov.  26-Dec.  3,  1919,  pp.  682- 
683.  How  business  papers  can  help  to  soh  e  labor  question.  Paper  read  before 
Assoc.  Advertising  Clubs  of  the  World. 

Wages.  The  Incentive  to  Work.  J.  E.  Brown.  Eng.  &  Indus.  Management,  vol.  2, 
no.  21,  Nov.  20,  1919,  pp.  647-648.  It  is  said  that  while  "various  profit-sharing 
schemes  may  have  proved  effective  in  particular  cases,  as  a  general  rule  they  are 
futile"  because  they  involve  deferred  payments:  it  is,  therefore,  concluded  that 
"a  good  weekly  wage  is  one  of  the  chief  inducements  to  work." 

Wages  and  Bonus  Systems — II,  H.  C.  Armitage.  Eng.  &  Indus.  Manage- 
ment, vol.  2,  no.  21,  Nov.  20,  1919,  pp.  649-651.  Comparative  study  of  day- 
work,  profit-sharing  and  co-partnership  systems. 

See  aho  Employment  Management;  Scientific  Management. 

INDUSTRIAL  RESEARCH 

Industrial  Research  in  Small  Establishments,  M.  E.  Leeds.  Chem.  and 
Metallurgical  Eng.,  vol.  2!,  no.  13,  Nov.  26-Dec.  3,  1919,  pp.  690-692,  2  figs. 
Plea  for  distinct  department  having  its  oroper  place  as  do  other  departments. 

Industrial  Research  in  Small  Establishments,  M.  E.  Leeds.  Elec.  World, 
vol.  74,  no.  19,  Nov.  29  and  Dec.  6,  1919,  pp.  1007-100S,  1  fig.  Suggested 
method  of  charting  cost  of  research  work. 

Industrial  Research — Its  Function  and  Administration,  R.  E.  Carpenter. 
Eng.  Education,  vol.  10,  no.  3,  Nov.  1919,  pp.  91-100.  Remarks  relating 
particularly  to  industrial  research  organization  from  personnel  standpoint. 
Paper  read  at  Mid-West  Sections  Meeting,  A.S.M.E.,  Indianapolis,  Ind. 

Research  the  Basis  of  Progress.  William  H.  Nicholls.  Chem.  Engr.,  vol. 
27,  no.  11,  Nov.  1919,  pp.  285-286  It  is  noted  that  while  discoveiiesupon  which 
great  industries  ha^e  been  founded  have  been  made  accidentally,  nevertheless 
most  progress  is  built  upon  systematic  research.  Paper  read  at  Fifth  Exposition 
of  Chem.  Industries,  Chicago. 

INDUSTRIAL  UNREST 

The  Industrial  Unrest:  A  Study  of  Present  Conditions  in  Industry,  with 
Some  Suggestions,  Charles  H.  Eglre.  Jl.  Boston  Soc.  Civ.  Engrs..  vol.  6,  no.  9, 
Nov.  1919,  pp.  317-329  and  ("discussion),  pp.  329-339.  Opinions  expressed  by 
noted  engineers  and  other  authorities  in  England  and  United  States. 

INTERFEROMETER 

Application  of  the  Interferometer  to  Gas  Analysis,  Junius  David  Edwards 
Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  11,  Oct.  29  and  Nov.  5,  1919,  pp.  560- 
565.  Principle  of  gas  interferometer  and  its  method  of  use  in  gas  analysis  are 
discussed  in  connection  with  calibration  of  instrument.  Effect  produced  upon 
observations  by  variations  in  composition  and  experimental  conditions  is 
analyzed  and  equations  are  developed  by  which  magnitude  of  such  changes  can 
be  estimated.  Typical  cases  in  which  interferometer  may  be  employed  are 
given. 


INTERHEATING 

Calculations  Relating  to  High-Pressure  and  High  Temperature  Steam 
with  Interheating  for  Power  Generation,  W.  M.  Selvey.  Elecn.,  vol  83 
no.  2166,  Nov.  21,  1919,  pp.  585-587,  3  figs.  With  graphs  illustrating  effects 
on  efficiency  of  pressure  at  which  one  interheating  is  made  in  expanding  from 
500  lb.  (a.b.s.)  to  vacuum. 

INTERNAL-COMBUSTION  ENGINES 

Development.  The  Development  of  the  Internal  Combustion  Engine,  Charles  Baxter . 
Trans.  Inst.  Mar.  Engrs.,  vol.  31 ,  no.  248, 1919-1920,  pp.  437-505,  77  figs.  With 
formula?  used  in  design,  tables  of  tolerances  for  various  fits,  sketches  illustrating 
individual  characteristics  of  principal  types,  etc. 

Supercharging.  The  Supercharging  of  Internal  Combustion  Engines — II,  Georges 
Funck.  Automobile  Engr.,  vol.  9,  no.  132,  Nov.  1919,  pp.  377-380,  9  figs. 
Methods  of  supercharging.     (To  be  continued.) 

Flight  Aspects  of  Supercharging,  B.  Thompson.  Flight,  vol.  11,  no.  49, 
Dec.  4,  1919,  pp.  1555-1558,  3  figs.  Comparative  efficiency  performance  curves 
both  normal  and  with  supercharge,  and  considerations  on  propeller  design  in 
relation  to  supercharging. 

Uses.  Gas  Engines  Driving  Electric  Generators  and  Blowers.  Engineering,  vol  108, 
no.  2809,  Oct.  31,  1919,  pp.  576-578,  7  figs.  Partly  on  2-supp.  plates.  Engines 
are  of  tandem  double-acting,  4-stroke  cycle  type. 

Valves.  Materials  for  the  Exhaust  Valves  of  Internal-Combustion  Engines,  J.  E. 
Hurst  and  Harold  Moore.  Engineering,  vol.  108,  no.  2812,  Nov.  21,  1919,  pp. 
672-674.  Specifications  for  various  materials  employed  in  manufacture  of 
exhaust  valves.     Based  principally  on  reports  of  Air  Board 

Valve  Failures  and  Valve  Steels  in  Internal-Combustion  Engines,  Leslie 
Aitchison.  Automobile  Engr.,  vol.  9,  no.  132,  Nov.  1919,  pp.  401-410,  13  figs. 
Also  Iron  &  Coal  Trades  Rev.,  vol  99,  no.  2698,  Nov.  14,  1919,  pp.  626-627. 
Troubles  are  codified  as  (1)  elongation  of  stem,  (2)  distortion  of  head,  (3)  cracks 
in  face.  (4)  excessive  wear  of  stem  or  (5)  of  valve  foot,  (6)  burning  out  of  head, 
(7)  scaling,  and  (8)  breaking  of  head  or  neck  due  to  self-hardening.  Metallurgical 
significance  of  each  of  these  is  discussed  and  attempt  is  made  to  draw  out 
properties  which  steel  must  possess  in  order  to  withstand  these  probable  failures. 

See  also  Aeroplane  Engines;  Automobile-Engines;  Diesel  Engines,  etc. 

INTERURBAN  RAILWAYS 
See  Street  Railways. 

The  Degree  of  Ionization  of  Very  Dilute  Electrolytes,  Gilbert  N.  Lewis  and 
George  A. Linhart.  J 1.  Am.  Chem.  Soc,  vol.41,  no.  12,  Dec.  1919,  pp.  1951-1960 
3  figs.  A  general  equation  for  freezing-point  lowering  of  dilute  strong  electrolytes 
first  developed. 

IRON 

Alloys.  The  Dependence  of  Magnetic  Properties,  Specific  Resistance  and  Density 
of  Iron  Alloys  on  the  Chemical  Composition  and  Thermic  Treatment  (Ueber 
die  Aghangigkeit  der  magnetischen  Eigenschaften,  des  spexifischen  Wider- 
standes  und  der  Dichte  der  Eisenlegierungen  von  der  chemischen  Zusammen- 
setzung  und  der  thermischen  Behandlung),  E.  Gumlich.  Elektrotechnische 
Zeitschrift,  vol.  40,  no.  30,  July  24,  1919,  pp.  361-363,  9  figs.  Thermic  treatment 
and  magnetic  measurements.  Magnetic  properties  after  slow  cooling  and  after 
plunging.     Photomicrographs.      (Concluded.) 

Magnetic  Effects.  On  the  Magnetic  Effects  of  Vibration  in  Iron  Rods.  A.  O. 
Rankine.  Lond.,  Edinburgh,  and  Dublin  Phil.  Mag.,  vol.  38,  no.  227,  Nov. 
1919,  pp.  528-532,  1  fig.  Experiments  carried  out  indicated  that  complex 
magnetic  changes  are  produced  in  an  iron  bar  by  its  own  vibrations. 

Magnetic  and  Mechanical  Testing  of  Iron.  Engineering,  vol.  108,  no. 
2813,  Nov.  28,  1919,  pp.  708-712,  14  figs.  Survey  of  experiments  conducted  bv 
various  investigators  with  a  view  to  establishing  relation  between  magnetic  and 
mechanical  properties  of  iron  materials. 

Malleable.  Malleable  Strong  in  Thick  Sections.  Foundry,  vol.  47.  no.  21,  Dec. 
15,  1919,  pp.  906-908,  6  figs.  Center  of  3-in.  square  bar  was  found  to  possess 
tensile  strength  of  40,000  lb .  per  sq .  in . 

Research  Work  on  Malleable  Iron,  Enrique  Touceda.  Can.  Foundryman, 
vol.  10,  no.  12,  Dec.  1919,  pp.  357-359,  1  fig.  Result  of  four  years  of  research 
work  for  American  Malleable  Casting  Association.     (To  be  continued.) 

Manufacture.  Future  Developments  in  Puddled  Iron  Manufacture,  J.  E.  Fletcher. 
Iron  &  Coal  Trades  Rev.,  vol.  99,  no.  2700,  Nov.  28,  1919,  pp.  691-694,  5  figs. 
Points  out  possibilities  of  improving  grate  and  firebox  and  of  providing  efficient 
means  for  burning  poor  coals.     Paper  read  before  Staffordshire  Iron  &  Steel  Inst. 

Ore.  British  Iron  Ore.  Times  Eng.  Supp.,  no.  537,  July  1919,  p.  225.  Economic 
geology  of  the  Rutland  area. 

INSULATORS 

Heat.     A  Comparison  of  the  Heat  Insulating  Properties  of  Some  of  the  Materials  I 

in  Fire-resistive  Construction,  Walter  A.  Hull.  Dept.  Commerce,  Technological 
Papers  of  Bur.  Standards,  no.  130,  Nov.  12,  1919,  40  pp.,  18  figs.,  partly  on  6 
supp  plates.  Experimental  investigation  undertaken  as  preliminary  to  pro- 
posed investigation  of  fire-resistive  properties  of  ful. -sized  building  columns. 

The  Thermal  Conductivity  of  Insulating  and  Other  Materials,  T.  S.  Taylor. 
Elec.  Jl.,  vol.  16,  no.  12,  Dec  1919,  pp.  526-532,  6  figs.  Experimental.  It  was 
found  among  other  facts  that  by  putting  vaseline,  glycerine,  glue  or  shellac  or 
similar  material  on  division  between  two  surfaces,  thermal  drop  due  to  such 
division  can  largely  be  eliminated,  this  being  particularly  true  for  poor  con- 
ductors. 
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High-Tension  Lines.  Changing  Insulators  on  Live  Lines.  Elec.  World,  vol.  74,  no. 
19,  Nov.  29  and  Dec.  6,  1919,  pp.  992-994,  12  figs.  Insulating  frame  used  to 
raise  and  hold  high-tension  line  conductors  above  top  of  pole  so  that  insulators 
and  cross  arms  can  be  replaced  with  ease.  Lifting  tools  and  other  devices  aid  in 
tying  wires  to  insulators. 

Elimination  of  Insulator  Failures,  E.  J.  Kallevang.  Elec.  World,  vol.  74, 
no.  20,  Dec.  13,  1919,  pp.  1063-1064.  Results  of  tests  and  experience  with 
insulators  on  transmission  lines  in  Wisconsin. 

Testing.  Apparatus  for  Testing  Insulation  (Insolationsprilfer).  Elektrotechnischer 
Anzeiger,  vol.  36,  no.  77,  July  27,  1919,  pp.  357-358,  4  figs.  Illustrating  various 
types  of  testing  apparatus. 


See  Tunnels. 


IRRIGATION 


JAPANNING 


Electric  Japanning  Gives  Extreme  Satisfaction. 
17,  Oct.  25,  Nov.  1  and  8,  1919,  pp.  876-879,  5  figs, 
comparison  with  gas  kiln  for  baking  japan. 


Elec.  World,  vol.  74.  no. 
Method  of  operating  and 


JUTE 

The  Preparation  and  Dyeing  of  Jute.  Textile  World  Jl.,  vol.  56,  no.  18, 
Dec.  6,  1919,  pp.  70,  75  and  107.  Treatment  of  material.  Classes  of  colors 
employed. 

KILN  DRYING 

Inadequacy  of  Visual  Inspection  in  Kiln-Drying,  H.  D.  Tiemann.  Aviation, 
vol.  7,  no.  8,  Nov.  15,  1919,  pp.  352-354.  Experimental  work  at  Forest  Products 
Laboratory  of  U.  S.  Forest  Service,  Madison,  Wis. 


■See  also  Drying. 


KILNS 


How  a  Ceramic  Kiln  May  be  Insulated,  P.  A.  Bocek.  Brick  and  Clay  Rec, 
vol.55,  no.  12,  Dec. 2,  1919, pp.  1044-1047,5  figs.  Illustrating  round  down-draft 
kiln  which  was  insulated  by  covering  crown  partly  with  platting  and  partly  with 
insulation  bricks. 

LABOR 

Employer's  Duty.  The  Employer's  Duty  in  Dealing  with  Labor,  Harry  Tipper. 
Automotive  Industries,  vol.  41,  no.  17,  Oct.  23,  1919,  pp.  832-833.  Writer  points 
out  futility  of  general  settlements  of  labor  difficulties.  He  observes  that  em- 
ployes and  employers  of  individual  factories  must  work,  one  with  the  other,  to 
oviate  broken  contracts  and  excessive  demands  from  labor  and  to  assure  justice 
from  organization  head. 

Federal  Incorporation  of  Organizations.  Industrial  Stability  by  Federal 
Incorporation  of  Trade  and  Labor  Associations,  John  Stephen  Sewell.  Manu- 
facturers Rec,  vol.  76,  no.  22,  Nov.  27,  1919,  pp.  113-117.  Suggests  plan  which 
involves  enactment  of  legislation  to  stabilize  relations  between  capital  and 
labor  in  interest  of  general  good.  Representations  of  capital  and  labor  in 
consultation  with  legislators  are  to  establish  scale  of  wages  and  prices,  which 
haying  been  fixed  makes  strikes,  boycotts,  etc.,  punishable  as  conspiracies 
"without  depriving  the  individual  workman  of  his  right  to  quit  or  change  his 
employment,  nor  the  individual  employer  of  his  right  to  discharge  or  employ  in- 
dividual workmen." 

Hours  of  Work.  Recent  Application  of  the  8-Hour  Day  and  the  44-Hour  Week. 
Monthly  Labor  Review,  vol.  9,  no.  5,  Nov.  1919,  pp.  194-199.  Statsitical 
figures  give  number  of  establishments  reported  as  adopting  8-hour  day  in  1915, 
1916,  1917,  1918,  and  first  6  months  of  1919. 

See  also  Industrial  Relations;  Women  Workers. 

LADLE  HANGERS 

The  Breaking  of  Ladle  Hangers  (Ueber  den  Brush  von  Glesspfannenge- 
hangen).  Stahl  u.  Eisen,  vol.  39,  no.  44,  Oct.  30,  1919,  pp.  1309-1315  and 
(discussion),  pp.  1315-1318,  8  figs.  Discussion  of  causes  and  suggested  remedies. 
Writer  attributes  breaking  to  variation  in  temperature  and  lack  of  elasticity  in 
hanger  material.     (Concluded.) 

LATHES 

Turret  Lathe  Practice — I,  II,  and  III.  Machy.  (Lond.),  vol.  15,  no.  371, 
'(73  and  374,  Nov.  6,  20  and  27,  1919,  pp.  174-180,  228-231  and  261-269,  60  figs. 
Illustrating  practice  at  English  work  shops.  Tooling  equipment  for  auto  truck 
wheels.     Tractor  axle  housings,  wheel  hubs  and  motor  frames. 

LEAD  MEATLLURGV 

LoMM  in  Dry  Lead  and  Zinc  Processes,  K.  Friedrich.  Metal  Industry, 
vol.  15,  no.  20,  Nov.  14, 1919,  pp.  405-407.  Points  out  possible  fields  of  scientific 
investigation.     Translated  from  Metall  und  Erz. 

LIBERTY  MOTORS 

Mow  Ford  limit  Liberty  Motors,  Fred  H.  Colvin.  Am.  Mach.,  vol.  51,  no. 
23,  Dec.  18,  1919,  pp.  1037-1041,  24  figs.     Notes  specially  assembling  operations. 


LIGHT 

Absorption.  Absorption  of  Light  by  Gases  (Contribution  n  l'ftude  de  l'absorption  de 
la  lumieTe  par  les  gaz),  G.  Ribaud.  Annales  de  Physique,  vol.  12,  lno.  9, 
Sept.-Oct.  1919,  pp.  107-226,  22  figs.  Study  of  continuous  absorption  of  brome 
vapor  in  ultraviolet  under  various  conditions  of  vapor  and  at  temperatures 
up  to  620  deg.  C. 

Diffusion.  Diffusion  of  Light  by  Rain,  Cloud  or  Fog,  A.  Mallock.  Proc.  Roy.  Soc, 
vol.  96,  no.  A-677,  Nov.  1,  1919,  pp.  267-272.  Data  showing  effect  of  shower  or 
cloud  in  obscuring  direct  light  of  distant  source. 

Diffused  Reflexion  and  Transmission  of  Light,  A.  P.  Trotter.  Illuminating 
Engr.,  vol  12,  no  9,  Sept.  1919,  pp.  243-267,  54  figs.  It  is  shown  how  specular 
reflexion  can  be  separated  from  diffused  reflexion  by  drawing  internal  osculating 
circle,  instead  of  circumscribing  circle  of  Bouguer  and  Blondel. 

Refraction.  The  Scattering  of  Light  in  the  Refractive  Media  of  the  Eye,  C.  V. 
Raman.  Lond.,  Edinburgh,  and  Dublin  Phil.  Mag.,  vol.  38,  no.  227,  Nov. 
1919,  pp  508-572.  Examination  of  Helmholtz  explanation  of  luminous  stream- 
ers observed  when  small  and  intensely  luminous  source  of  light  is  viewed  directly 
by  eye  against  dark  ground.  ,_,,.,  ,  _   ,  ,. 

On  Terrestrial  Refraction,  A.  B.  McLeod.  Lond.,  Edinburgh,  and  Dublin 
Phil.  Mag.,  vol.  38,  no.  227,  Nov.  1919,  pp.  546-568,  7  figs.  Refraction  of  light 
rays  of  various  length  and  sinus  distances  by  atmosphere  is  dealt  with  and  errors 
in  Chauvenet  dip  range  formula?  are  considered.  Report  communicated  to 
Advisory  Committee  for  Aeronautics,  England. 

LIGHTHOUSES 

Repairing  a  Lighthouse,  James  H.  Deppeler.  Jl.  Am.  Welding  Soe.,  vol. 
1,  no.  1,  Oct.  1919,  pp.  15-17,  3  figs.  Bulk  of  ice  piling  on  one  side  caused  cast 
iron  columns,  which  supported  lighthouse  superstructure,  to  bend  through  an 
angle  of  about  20  deg.  and  break.     Column  were  welded  with  thermit  steel. 

LIGHTING 

Shops.  Good  Lighting  Aids  Production,  Ward  Morrison.  Iron  Trade  Rev.,  vol.  65, 
no.  25,  Dec.  18,  1919,  pp.  1637-1641,  5  figs.  Tests  conducted  to  find  relation  of 
lighting  and  production  are  said  to  have  shown  that  substitution  of  proper  lamps 
and  reflectors  for  antiquated  equipment  increased  output  by  from  2  to  35 
per  cent.     Paper  read  before  Soc.  of  Indus.  Engrs. 

Shop  Protective  Lighting,  C.  E.  Clewell.  Am.  Mach.,  vol.  51,  no.  18,  Oct. 
30,1919,  pp.  785-788,  7  figs.  Discusses  question  of  lighting  yards  and  bu  Iding 
fronts  as  protective  measure,  and  advantages  of  night  lighting  for  yard  arras, 
loading  platforms  and  similar  places. 

Lighting  Fixtures  for  Shop  Illumination,  C.  E  Clewell.  Am.  Mach.'  vol. 
51,  no.  16,  Oct.  Hi,  1919,  pp.  727-731,  14  figs.  Features  for  minimizing  glare.of 
Mazda  gas-filled  lamps. 

Street.  Development  of  the  Chicago  Street-Lighting  System,  William  G.  Keith. 
Eng.  World,  vol.  15,  no.  12,  Dec.  15,  1919,  pp.  39-41.  Installation  and  operation 
of  series  group  systems.     Paper  read  before  Interna*.  Assn.  of  Mun.  Elecns. 

LIGHTNING 

Lightning — II.  The  Effect  of  Lightning  Voltages  on  Arrester  Gaps, 
Insulators  and  Bushings  on  Transmission  Lines,  F.  W.  Peek.  Jr.  Gen  Elec. 
Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  900-906,  14  figs.  Writer  calls  attention  to 
necessity  to  produce  lightning  arresters  of  very  high  speed  if  steep  wave  front 
impulses  are  to  be  removed  before  damage  is  done  to  apparatus,  bushings  and 
other  equipment.  He  then  proceeds  with  analysis  of  relative  speeds  of  different 
forms  of  gaps  and  shows  variation  in  discharge  value  for  and  gaps  under  60- 
cycleand  lightning  voltages  and  under  wet  and  dry  conditions. 


See  Fuels. 


LIGNITE 


LIME 


The  Hydrated  Lime  Plant  at  Genoa,  Ohio,  of  the  U.  S.  Gypsum  Company, 
Curtis  F.  Columbia.  Rock  Products,  vol.  23.  no.  24,  Nov.  22,  1919,  pp.  30-32, 
5  figs.  Capacity  of  plant  is  200  tons.  Operation  of  Schaffer  hydrator  is 
illustrated. 

LIMESTONE 

Limestone  for  Newcastle  Steel  Works,  Commonwealth  Engr.,  vol.  6,  no. 
9,  Apr.  1,  1919,  pp.  274-280,  8  figs.  Description  of  quarrying,  crushing,  handling 
and  storage  in  Australian  works.     Face  worked  is  300  ft.  long  with  average  height 

of  30  ft.  and  maximum  height  of  50  ft. 

LIQUID  FILMS 
See  Soap  Bubbles. 

LOAD  DISPATCHING 
See  Central  Stations;  Load  Dispatching. 

LOCKS 

The  Cylinder  Lock— III,  Ellsworth  Sheldon.  Am.  Mach.,  vol.  51,  no.  22, 
Dec.  11,  1919,  pp.  979-983,  5  figs.     Master  keying  system. 

LOCOMOTIVES 

Boilers.  Boilers  for  2-S-0  Goods  Engines,  Great  Central  R.  Ry,  Engr.,  vol.  40, 
no.  479,  Dec.  1919,  pp.  258-262,  5  figs.  Boilers  are  fitted  with  superheaters  of 
28  elements  and  made  for  working  pressure  of  180  lbs.  per  sq.  inch. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


47 


Design.  A  New  Departure  in  Locomotive  Design,  G.  F.  Berg.  Ry.  Rev.,  vol.  65, 
no.  23,  Dee.  6,  1919,  pp.  844-845,  1  fig.  Consideration  of  weight  and  power 
ratios  in  heavy  fast  passenger  locomotives  and  reference  to  proposed  new  design 
evolved  from  these  considerations. 

Electric.     See  Elect-ic  Locomotives. 

Enciish.  The  Locomotive  Trade  in  Great  Britain.  Ry.  Gaz.,  vol.  31,  no.  21,  Nov. 
21,  1919,  667-R72,  15  figs.  Conversion  of  English  works  from  war  material 
production  to  locomotive  building. 

Gasoline.  The  Gasoline  Locomotive  of  the  Highways,  Harry  Wilkin  Perry.  Sci. 
Am,  vol.  121,  no.  21,  Nov.  22, 1919,  pp.  514-515,  522  and  524,  5  figs.  Models  for 
use  as  road  tractors  with  semi-trailers. 

Fuel  Economy.  Fuel  Economy  and  Locomotive  Operation,  Robert  Collett.  Official 
Proc.  St.  Louis  Ry.  Club,  vol.  24,  no.  7,  Nov.  14,  1919,  pp.  121-141  and  (dis- 
cussion), pp.  142-161.  Charts  illustrating  relation  average  gross  tons  per  loco- 
motive mile  bears  to  unit  fuel  consumption. 

Piston-Rod  Packing.  Cast  Iron  Piston  Rod  Packing.  Ry.  Mech.  En.gr.,  vol.  93, 
no.  10,  Oct.  1919,  pp.  577-578,  6  figs.  Practice  of  two  English  railroads.  One 
uses  mixture  of  40  per  cent  selected  scrap,  30  per  cent  kettering  siliclous 
material  and  30  per  cent  old  ingot  molds  and  the  other  makes  packing  from 
ordinary  commercial  quality  of  cast  iron  with  approximately  33  per  cent  Barrow 
Hematite  added. 

Logging.  Electrical  Logging,  R.  E.  Gray.  .11.  Electricity ,  vol.  43,  no.  1 1 ,  Dec.  1 ,  1919, 
pp.  492-494,  3  figs.  How  electric  yarding  donkey  has  been  used  by  a  lumber 
company. 

Malletvi  Simple  "Mallet"  Locomotive,  Pennsylvania  Railroad.  Ry.  Jl.,  vol.  25,  no. 
8,  Aug.  1919.  pp.  16-21,  5  figs.  Principal  data  are:  Tractive  effort  135.000  lb.; 
weight  in  working  order  575-000  lb.;  extreme  height  16  ft.;  Belpaire  boiler; 
working  pressure  (designed  for  225  lb.)  205  lb. 

Mikai-o.  New  Canadian  Pacific  Locomotives,  W.  A.  Newman.  Ry.  Mech.  Engr., 
vol.  93,  no.  11,  Nov.  1919,  pp.  631-636,  11  figs.  Mikado  type  for  freight  service; 
heavy  frame  construction  and  interchangeable  side  rods. 

Rebuilt.  Rebuilt  Passenger  Locomotives.  Ry.  Gaz.,  vol.  31,  no.  23,  Dec.  5,  1919, 
pp.  745-746,  2  figs.  Increasing  boiler  power  of  engines  at  shops  of  Lancashire  and 
Yorkshire  Railway. 

Northern  Pacific  Converts  Prairie  Type  to  Mikado.  Ry.  Age,  vol.  67,  no. 
20,  Nov.  14,  1919,  pp.  960-962,  4  figs.  How  motive  power  which  was  no  longer 
suitable  for  heavy  service  was  designed  to  increase  train  load  and  decrease  unit 
consumption  of  fuel. 

Santa  Fe.  Santa  Fe  Type  Locomotives  for  Light  Track.  Ry.  Mech.  Engr.,  vol.  93. 
no.  10,  Oct.  1919,  pp.  583-584,  1  fig.  Principal  characteristics  of  Santa  Fe  and 
Mikado  types. 

New  Santa  Fe  Tvpe  Locomotive  for  the  Alabama  &  Vicksburg  Railroad. 
Ry.  &  Locomotive  Eng.,  vol.  32,  no.  10,  Oct.  1919,  p.  289.  1  fig.  Principal 
dimensions  are:  Size  of  cylinders,  3  6by  28  in.;  diameters  of  drivers  57  in.;  steam 
pressure  185  lb.  per  sq.  in.;  weight  on  drivers  218,390  lb.;  total  weight  of  engine 
274,715  lb. 

SHors.  Pennsylvania  Lines  Improved  Locomotive  Facilities.  Ry.  Age,  vol.  67,  no. 
18,  Oct.  31,  1919,  pp.  833-869,  14  figs.  Details  of  heavy  repair  locomotive  shop 
recently  put  into  operation  and  of  roundhouse  about  to  be  completed. 

Locomotive  Workshops  at  Eveleigh,  N.  S.  W. — II.  Commonwealth  Engr., 
vol.  6,  no.  3,  Oct.  1.  1918,  pp.  89-94,  4  figs.  Equipment  of  riveting  plant, 
repair  shop  and  foundry.     (Concluded.) 

•See  ul.-o  Scientific  Manapement,  Cnnt'ol  Boarih. 

Staybolt  Deflection.  The  Deflection  of  StayboltB,  Geo  L.  Fowler.  Ry.  & 
Locomotive  Eng.,  vol.32,no.  11,  Nov.  1919,  pp.  321-328,  12  figs.  Experimental 
determination  by  actual  measurement  of  amount  of  relative  movement  between 
inner  and  outer  sheets  of  locomotive  firebox;  also  general  character  of  motion  and 
manner  of  its  occurrence. 

Deflections  of  Staybolts  in  Locomotive  Boilers,  George  L.  Fowler.  Rv. 
Age.  vol.  67,  no.  23,  Dec.  5,  1919.  pp.  1088-1094,  13  figs.  Experimental  investi- 
gation of  relative  action  of  rigid  and  flexible  staybolts  and  sheets  of  locomotive 
fireboxes. 

Stokers.  Economical  Operation  of  Locomotive  Stokers.  Ry.  Rev.,  vol.  65,  no.  24, 
Dec.  13,  1919,  pp.  869-S71,  1  fig.  Recommendations  of  U.  S.  RR.  Adminis- 
tration. 

Storage  Battery.  Storage-Battery  Locomotives  in  Mine  Work,  Joseph  Appieton. 
Coal  Age,  vol.  16,  no.  19.  Nov.  6,  1919,  pp.  744-750,  2  figs.  It  is  emphasized 
that  "storage-battery  locomotives  are  not  suitable  for  all  mining  conditions" 
Hence  it  is  urged  to  "ascertain  from  those  competent  to  decide  whether  the  use 
of  a  storage  battery  is  warranted  in  any  particular  case. 

Tools.  Tools  for  Fusible  Plugs  and  Other  Locomotive  Parts,  Frank  A.  Stanley. 
Am.  Mach..  vol.  51,  no.  22,  Dec.  11,  1919,  pp.  9S5-987,  8  figs.  Tools  for  finishing 
in  brass-working  lathe  various  sizes  of  fusible  plugs  and  buttons  and  other 
brass  parts  such  as  hose  nozzles  and  cylinder  drain  cocks. 

Underground.  Underground  Locomotives,  F.  Defize.  Colliery  Guardian,  vol. 
118,  no.  3071,  Nov.  7.  1919,  pp.  1227-1228,  2  figs.  Comparison  of  types.  Paper 
read  before  Association  des  Ingenieurs  Sortis  de  l'Ecole  de  Liege. 

Valve  Setting.  Setting  Locomotive  Valves,  L.  D.  Freeman.  Ry.  Mech.  Engr.,  vol. 
93,  no.  11,  Nov.  1919,  pp.  663-674,  25  figs.  Instructions  for  setting  Walshaert, 
VouDg  and  Stephenson  gears. 

LUBRICATION 

Oiling  System  and  Bearing  Designs,  A.  E.  Windram.  Int.  Mar.  Eng., 
vol.  24,  no.  11,  Nov  1919,  pp.  745-746,  3  figs.  General  outline  of  system  and 
bearings  that  will  retain  oil  by  means  of  scaling  rings  and  end  plates.  Paper 
read  before  Inst.  Mar.  Engrs.,  London. 


,  T£e  Shop  ^""eating  Problem,  Raymond  Francis  Yates.  Sci.  Am.  Sudp  , 
vol.  88,  no.  2288,  Nov.  29,  1919,  p.  317-2  figs.  Construction  and  uses  of  oil 
viscosity  meter. 

See  also  Gears,  Lubrication. 

MACHINE  TOOLS 

German  Machine  Tool  Industries  in  1919,  Alexander  Luchars.  Iron  Age 
vol  104  no.  24  Dec.  11,  1919,  pp.  1190-1193.  Based  on  data  gathered  by 
writer  while  Trade  Commissioner  for  U.  S.  Dept.  of  Commerce 

i  £foCeDt  ¥,?onin>e  Tot)1  Developments— VII,  Joseph  Horner.  Engineering, 
vol.  108,  no.  2809,  Oct.  31 ,  1919,  pp.  570-574,  18  figs.  Designs  of  housing  used 
lor  planing  machines  and  piano-millers. 

Machine  Tool  Practice  as  Applied  to  Motor  Car  Production.  James  H. 
C.arnett.  Machy,  (Lond.),  vol.  15,  nos.  371,  373,  374  and  376,  Nov.  6,  20  and 
27  and  De,,  n,  1919,  pp.  161-173,  225-227,  253-260,  and  317-322,  76  figs. 
Methods  followed  in  English  shops.  Tooling  methods  employed  on  cylinder 
and  crankshaft  production.  Vertical  boring  mill  practice  and'erankshaft  pro- 
duction in  manufacture  of  Daimler  car. 

MACHINERY  PRODUCTION 

Increasing  Production  to  Meet  Shorter  Day,  Paul  R.  Ramp.  Iron  Age, 
vol.  104,  no.  25,  Dec.  IS,  1919,  pp.  1261-1263.  Points  out  possible  application 
of  production  machines. 

MAGNESITE  INDUSTRY 

The  Magnesite  Industry  in  Austria.  Chem.  and  Metallurgical  Eng., 
vol.  21,  no.  13,  Nov.  26-Dec.  3,  1919,  pp.  671-672.     Commercial  conditions. 

MAGNESIUM  SALTS 

Natural  Sources  of  Magnesium,  Sodium  and  Potassium  Salts,  Located  at 
Dana,  Saskatchewan,  C.  W.  Hancock.  Can.  Chem.  Jl.,  vol.  3,  no.  12,  Dec. 
1919,  pp.  399-401,  3  figs.  General  description  of  deposits,  their  possible  origin 
and  outline  of  methods  used  in  preparing  pure  salts  from  natural  mixtures. 

MAGNET  TESTING 

A  New  Magnet-Testing  Instrument,  A.  Bursill.  Lond.,  Edinburgh,  and 
Dublin  Phil.  Mag.,  vol.  38,  no.  227,  Nov.  1919,  pp.  542-545,  4  figs.  Instrument 
consists  mainly  of  new  hand-driven  d.c.  generator,  wound  to  generate  unvarying 
voltage  of  about  100  when  magnetic  flux  is  due  to  ordinary  magneto  magnet  and 
speed  normal. 

MAGNETISM 

Electrical  Method  for  Determining  Horizontal  Intensity  of  Magnetism  of 
Earth  -Elektrische  Methode  zur  Bestimmung  der  Horizontalintensitat  des  Erd- 
magnetismus),  W.  Uljanin.  Terrestrial  Magnestism  and  Atmospheric  Electri- 
city, vol.  24,  no.  3,  Sept.  1919,  pp.  118-131,  1  fig.  Description  of  method  of 
orservation  and  of  instruments  used. 

MANGANESE 

An  Interesting  Occurrence  of  Manganese  Minerals  near  San  .lose,  Cali- 
fornia, Austin  F.  Rogers.  Am.  Jl.  Sci..  vol.  48,  no.  288.  Dec.  1919.  pp.  443-449 
Specimen  made  largely  of  pyrochroite. 

MAN.JAK 

Properties  and  Uses  of  Manjak,  W.  C.  Phalen.  Dept.  Interior,  Bur. 
Mines,  Monthly  Reports  of  Investigations,  no.  252,  Oct.  27.  1919,  3  pp. 
Characteristical  properties  of  deposits  of  this  bitumen  found  in  Barbados 
West  Indies,  and  in  Utah.  Cuba  and  Trinidad. 

MANOMETERS 

Measurement  of  Oxygen  or  Acetylene  Pressure.  Use  of  Mercury  Column. 
Acetylene  &  Welding  Jl'.,  vol.  16,  no.  191,  Aug.  1919,  pp.  155  and  158  2  figs 
Suggested  manner  of  employing  ordinary  compressed  air  manometer  Trans- 
lated from  Revue  de  la  Soudure  Autogene. 

A  Multiple-Tube  Manometer,  A.  F.  Zahm.  Jl.  Franklin  Inst.,  vol.  188, 
no.  6,  Dec.  1919,  pp.  771-774,  3  figs.  For  measurement  of  pressure  distribution 
over  aerodynamic  models.  Apparatus  is  composed  of  numerous  tubes  arranged 
side  by  side  and  adjustable  to  various  sensibilities.  Type  described  was  de- 
veloped in  Aerodynamical  Laboratory  of  Bur.  of  Construction  &  Repair. 

MERCHANT  MARINE 

Suggestions  for  the  Profitable  Operation  of  the  American  Merchant 
Marine,  H.  C.  Dinger.  Int.  Mar.  Eng..  vol.  24,  no.  12,  Dec.  1919,  pp.  806-810. 
Concerning  co-operation  of  labor  and  capital  as  means  for  producing  more  ton- 
nage at  cheaper  rate_per  tor  . 

METALS 

Atomic  Structures.  Atomic  Structure  of  Metals  in  Solid  Solution,  A.  L.  Field. 
Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  11,  Oct.  29  and  Nov.  5,  1919,  pp.  566- 
570,  3  figs.  Experimental  data  on  specific  resistance,  general  considerations  as 
to  hardness,  and  electronic  theory,  are  said  to  indicate  that  solid  solutions  con- 
tain large  amount  of  supercooled  metal  with  liquid  or  amorphous  structure. 
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Deo.tidizers.  Magnesium  as  a  Scavenger  of  Metals,  J.  T.  Rooney.  Metal  Industry, 
vol.  17,  no.  12,  Dec  191!).  p.  ."11.  Advantage  of  magnesium  over  other 
deoxidizers. 

EXPANSION.  Stretched  Wire  Apparatus  fur  Measuring  Thermal  Expansions,  Arthur 
W.  Cray.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  13,  Nov.  26-Dec.  3,  1919, 
pp.  687-671,  6  figs.  Equipment  used  at  Bureau  of  Standards  for  determining 
expansivity  of  material  in  form  of  bars. 

Influence  of  Length  of  Bar  on  Elongation  (Einfluss  der  Stablange  auf  die 
Dehnung),  M.  Rudeloff.  Forschungsarbeiten  auf  dem  Gebiete  des  Ingenieur- 
wesens,  no.  215,  1919,  80  pp.,  27  figs.  Treatise  on  proportion  between  exten- 
sions of  tensile  strength  tests  having  length  of  1  =5d  and  1  =  lOd.  respectively,  but 
otherwise  with  same  dimensions  and  of  same  material. 

Meltint,.  Waste  in  Melting  of  Allovs,  E.  H.  Sehulz  and  H.  Winkler.  Metal  Industry 
(Lond.),  vol.  15,  no.  13,  Sept.  26,  1919,  pp.  241-212.  Also  Meta  i  Industry 
i\.  Y.),  vol.  7,  no.  12,  Dec.  1919,  pp.  521-522  .Experimental  meltings  carried  out 
(1)  with  33  per  cent  of  new  metal  and  67  per  cent  of  old  brass  scraps  and  turnings 
and  (2)  SO  per  cent  scraps  and  20  per  cent  of  new  copper  and  zinc.  It  was  con- 
cluded that  melting  in  hearth  furnace  with  addition  of  60  to  67  per  cent  of  scrap 
of  somewhat  poor  quality  will  result  in  loss  of  7.5  per  cent  of  charge.  Translated 
from  Metal!,  und  Ers. 

Moulds.  The  Practical  Use  of  Denscners  and  Permanent  Moulds,  E.  H.  Broughall. 
.Foundry  Trade  Jl.,  vol.  21,  no.  213,  Sept.  1919,  pp.  624-629,  7  figs.  Concerning 
use  of  ordinary  denseners  for  equalizing  rate  of  cooling  between  thick  and  thin 
portion  of  casting  and  use  of  permanent  moulds  for  production  of  sound  castings. 
Paper  read  before  Birmingham  Branch  of  Inst,  of  British  Foundrymen. 

Pouring.  Pouring  Lead,  Zinc  and  White  Metal  Alloys.  Metal  Industry,  vol.  15, 
no.  12,  Sept.  19,  1919,  pp.  221-222,  7  figs.  Device  in  which  plug  is  mounted 
outside  pot  but  close  up  against  it  is  considered  better  arrangement  to  mounting 
tapping  plug  inside  pot.     Machine  for  rapid  casting  metal  bars  is  illustrated. 

Season  Crackixg.  Season  Cracking.  W.  H.  Hatfield.  Engineering,  vol.  108,  no. 
2805,  Oct.  3,  1919,  pp.  456-460,  20  figs.  Results  of  investigations  in  which 
writers  endeavored  particularly  to  determine  effect  of  cold  work  and  internal 
stresses  introduced  thereby  into  metals,  whether  non-ferrous  or  ferrous.  Photo- 
micrographs are  presented.     Paper  read  before  Inst,  of  Metals. 

Soijuificatton.  The  Solidification  of  Metals  from  the  Liquid  State,  Cecil  H.  Desch. 
Engineering,  vol.  108,  no.  2810,  Nov.  7,  1919,  pp.  612-615,  9  figs.  Concerning 
form  of  crystal  grains  and  their  relation  to  form  structures  and  solidification  of 
liquids  exhibiting  cellular  convection  and  crystal  grains. 

Strains  in  Rolling.  Investigation  of  Strains  in  Rolling  of  Metal.  Alfred  Musso. 
Mech.Eng., vol.41, no.  12, Dec.  1919,  pp.  937-938,3  figs.  Experimental  investi- 
gation to  determine  most  convenient  length  and  width  of  piece  of  metal  to  be 
rolled  in  order  to  produce  finished  article  of  certain  definite  dimensions  so  that 
waste  of  material  may  be  reduced  to  minimum. 

METEOROLOGY 

The  Supply  of  Meteorological  Information,  H.  G.  Lyons.  Aviation,  vol. 
7,  no.  8,  Nov.  15,  1919,  pp  346-348,  2  figs.  Methods  of  keeping  meteorological 
data  at  French  Meteorological  Office. 

Normal  Temperatures  (Daily):  Are  Irregularities  in  the  Annual  March  of 
Temperature  Persistent?  Charles  F.  Marvin.  Monthly  Weather  Rev.,  vol. 
47,  no.  8,  Aug.  1919,  pp.  544-555,  5  figs.  Based  on  records  from  widely  scattered 
weather  bureau  stations,  covering  period  1871-1916. 

See  also  Aeronautics,  Weather  Conditions  in  Flight. ' 

MICA 

On  the  Colors  of  the  Stride  in  Mica,  and  the  Radiation  from  Laminar 
Diffracting  Boundaries,  Phanindra  Nath  Ghosh.  Proc.  Roy.  Soc,  vol.  96, 
no.  A-677,  Nov.  1,  1919,  pp.  257-200.  Stria;  are  said  to  have  been  shown  by 
examination  of  Haidinger's  rings  in  mica  to  be  boundaries  bewteen  parts  having 
slightly  different  thicknesses. 


Milling  Cutter  for  Splined  Transmission  Shaft,  W.  Richards.  Machy. 
(Lond.),  vol.  15,  no.  372,  Nov.  13,  1919,  pp.  2i8-221,  9  figs.  How  to  make 
milling  cutter  to  cut  within  close  limits  4  splines  in  transmission  shaft. 

MILLING  MACHINES 

The  Cincinnati  M-Type  Milling  Machine,  John  H.  Van  Deventer.  Am. 
Mach.,  vol.  51,  no.  17,  Oct.  23,  1919,  pp.  749-753,  12  figs.  Made  in  two  sizes 
and  in  three  forms — plain,  universal  and  vertical  —all  of  constant-speed  type. 

Ingersoll  Circular  Table  Continuous  Milling  Machine.  J.  V.  Hunter.  Am. 
Mach.,  vol.  51,  no.  21,  Nov.  27  and  Dec.  4,  1919,  pp.  915-918,  6  figs.  Types  of 
continuous  milling  machines  designed  for  maximum  production  with  minimum 
labor. 

MINES 

Accidents.  Mine  Accidents,  Albert  H.  Fay.  Eng.  &  Min.  Jl.,  vol.  108,  no.  18, 
Nov.  1,  1919,  pp.  726-729.  Statistics  of  accidents  due  to  employes  not  under- 
standing English. 

Mine  Accidents:  English  Speaking  vs.  Non-English  Speaking  Employes, 
Albert  II.  Fay.  Coal  Age  vol.  16,  no.  20,  Nov.  13  and  20,  1919,  pp.  777-782. 
Statistical  figures.     Paper  presented  before  Eighth  Annual  Safety  Congress. 

Explosions.  Report  of  Some  of  the  Most  Interesting  Explosions  in  Prussian  An- 
thracite M'nes  During  1918  (Mittellungen  iiber  einige  der  bemerkenswertesten 
Explosionen  beim  preussischen  Steinkonlen  berghau  im  jahre  1918).  Zeitschrift 
fur  das  Berg-  Hiitten-u.  Salinenwesen  im  preusischen  Staate,  vol.  67,  no.  2,  1919, 
pp.  100-131.  18  figs.  Report  on  causes  and  damages  resulting  from  ten  different 
explosions,  based  on  official  figures. 

Hoists.  Progress  in  the  Electrification  of  Mine  Hoists,  R.  S.  Sage.  Coal  Age,  vol. 
16,  no.  20,  Nov.  13  and  20,  1919,pp.  770-776,  11  figs.  It  is  noted  that  electri- 
fication of  mine  hoists  proceeded  slowly  for  many  years,  chiefly  because  of  their 
intermittent  operation  and  high  peak  loads  to  which  they  were  subject.  Dif- 
ficulties have  been  so  successfully  overcome,  however,  that  at  present  over  85 
per  cent  of  new  installations  are  electrically  driven. 

Locomotives.     See  Locomotives ,  Storage  Battery. 

Rescue  Apparatus.  Effective  Means  of  Using  Rescue  Apparatus  in  the  Fighting  of 
Mine  Fires,  J.  T.  Ryan.  Coal  Age,  vol.  K\  no.  19,  Nov.  6,  1919,  pp.  741-743. 
Organization  and  equipment  of  recue  crews.  Paper  read  before  Min.  Section  of 
National  Safety  Congress. 

See  also  Breathing  Apparatus. 

Rescue  Training.  Desirability  of  Standardizing  Mine  Rescue  Training  and  a  Plan 
Therefor,  D.  J.  Parker.  Coal  Age,  vol.  16,  no.  17,  Oct.  23,  1919,  pp.  686-687. 
Principally  because  "thorough  and  systematic  training  are  essential  to  insure 
safe  and  economic  use  of  apparatus"  and  "such  training  can  best  be  secured 
through  standardization  of  training  methods." 

Surveying.  Short  Cuts  in  Mine  Surveying — I  and  II,  Douglas  Waterman.  Min.  & 
Sci.  Press,  vol.  119,  nos.  21  and  22,  Nov.  22  and  29,  1919,  pp.  749-752  and  773- 
779,  .5  figs.  Illustrating  use  of  protractor  and  parallel-ruler  in  plotting  survey 
made  with  Brunton  compass,  and  manner  of  massing  stadia  measurements. 
(To  be  continued.) 

MINERALS 

Eighth  List  of  New  Mineral  Names,  L.  J.  Spencer.  Mineralogical  Mag., 
vol.  18,  no.  87,  Nov.  1919,  pp.  373-390.  Compiled  from  reoorts  of  scientific 
publications  throughout  the  world;  principal  particulars  of  106  minerals  are 
given. 

A  New  Mineral,  Isomorphous  with  Trechmannite,  from  the  Binn  Valley, 
Switzerland,  R.  H.  Solly.  Mineralogical  Mag.,  vol.  18,  no.  87,  Nov.  1919,  pp. 
363-305.  Description  of  specimen  in  which  were  three  small  round-shaped 
crystals,  about  the  size  of  small  shot,  grown  upon  a  prismatic  crystal  of  sartorite. 


MICRO-ORGANISMS 

I  he  Employment  of  Micro-Organisms  in  the  Service  of  Industrial  Chem- 
i-tiy,  \.  Ch.  Inn  Chapman,  ('hem  News,  vol.  119,  no.  3109,  Nov.  14,  1919, 
pp.  223-226.  Plea  for  National  Institute  of  Industrial  Micro  Biology.  'Paper 
read  before  '  Sen.  Meeting  of  Soc.  of  Chem.  Indus.,  Lond. 


MINERAL  DEPOSITS 

Tungsten,  Cinnabar,  Manganese,  Molybdenum,  and  Tin  Deposits  of 
Idaho,  D.  C.  Livingston  and  Francis  A.  Thomson.  Bui.  University  of  Idaho 
School  of  Mines,  vol.  11,  no.  2,  Jan.  1919,  72  pp.,  11  figs.  With  notes  on  ths 
antimony  deposits. 


.MICROPHONES 

Multiple-Contact  Microphone  (Sur  un  microphone  a  alveoles  multiples). 
A.  Soret  and  R.  Conespel.  Comptes  Rendus  des  Stances  de  l'Aeademie  des 
Sciences,  vol.  169,  no.  9,  Sept.  1,  1919,  pp.  431-432.  Microphone  with  21-mm. 
carbon  paste  having  220  intnrstics  each  contining  one  granule  of  carbon  is 
reported  to  have  shown  high  sensibility  and  to  have  transmitted  sound  with 
ne  purity. 

MICROPHOTOMETERS 

Construction    and   Operation   of   New    Microphotometer    (Description   et 
■  Tim  nouveau  microphotometre),  Ch,  Fabry  and  II.  Buisson.    Journal 
de  Physique  theorique  et  appliquee    vol.  9,  no,  5,  Feb.  1919,  pp.  37-46,  3  figs. 
Designed  with  a  view  to  securing  uniformity  of  photometric  plates. 


MINIMA  SURFACES 

Surfaces  of  Translation  and  Minima  Surfaces  in  Curved  Spaces  (Surfaces 
de  translation  et  surfaces  minima  dans  les  espaees  courbes),  E.  Bompiam. 
Comptes  Rendus  des  Seances  de  l'Aeademie  des  Sciences,  vol.  169,  no.  19, 
Nov.  10,  1919,  pp.  S40-843.  Theorem  concerning  characteristic  property  of 
minima  surfaces  having  isothermic.  network  of  nsymptomic  orthogonal  lines. 

MINING  INDUSTRY 

The  Duty  of  the  Mining  Industry,  George  Otis  Smith.  Min.  &  Sci.  Press, 
vol.  1 19,  no.  22,  Nov.  29,  1919,  pp.  782-784.  Emphasizes  importance  of  increas- 
ing production  of  raw  materials.     Address  delivered  before  Min.  Congress. 


MILLING  CUTTERS 

The  Milling  of  Side  Relief  on  Side  and  Face  Milling  Cutters.  Machv 
(Lond.),  vol.  15.  no  :',7:;,  Nov.  20,  1919.  pp.  235-236,  0  figs.  Describing  method 
of  setting  and  relieving  cutter;  diagram  illustrating  construction  to  obtain  correct 
relieving. 


MOLDING  METHODS 

Speed  Marks  Auto  Parts  Molding,  D.  M.  Avey.  Foundry,  vol.  47,  no.  20. 
Dec.  1,  1919,  pp.  852-857,  13  figs.  Methods  of  molding  cylinder  and  crankease 
blcok,  transmission  housings  and  cylinder  heads,  developed  by  Am.  Foundry  Co., 
Indianapolis. 
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MOLDING  SAND 

Practical  Study  of  Founding  Ssnds  (Etude  pratique  sur  les  sables  de 
fondcris),  E.  Pouplin.  Fonderie  Moderne,  vol.  12,  no.  6,  June  1919,  133-135 
Chemical  and  physical  analyses  of  various  classes  of  sands  and  data  on  behavior 
of  each  class  in  foundry  work. 

Moulding  Sands  for  Non-ferrous  Foundry  Work,  P.  G.  H.  Boswell.  En- 
gineering, vol.  108,  no.  2805,  Oct.  3,  1919,  pp.  464-466,  3  figs.  Also  Metal 
Industry,  vol.  15,  no.  17,  Oct.  24,  1919,  pp.  345-352,  3  figs.  Graphical  represen- 
tation of  variation  of  chemical  composition  with  grade  of  molding  sand  from 
Bunter  deposits  at  Compton,  near  Wolverhampton.  (Concluded.)  Paper 
read  before  Inst.  Metals. 

Modern  Foundry  Sand  Handling  Equipment,  H.  L.  M'Kinnon.  Iron  Age, 
vol.  104,  no.  25,  Dec.  18,  1919,  pp.  1257-1259,  7  figs.  Illustrates  uses  of  roughing 
screen,  tempering  machine,  belt  conveyors,  and  individual  sand  hoppers. 
Paper  read  before  Am.  Foundrymen's  Assn. 

MOTOR  BOATS 

'M.  L."  Patrol  Boats  as  Motor  Yachts.  Shipbuilding  &  Shipping  Rec, 
vol.  14,  no.  21,  Nov.  20,  1919,  pp.  584-587,  7  figs."  Suggested  method  of  con- 
version to  twin-screw  kerosene-engined  pleasure  cruisers,  with  speed  of  11  knots 
and  radius  of  operation  of  450  nautical  miles. 

MOTOR  CARS 

Iudian-Built  Rail  and  Road  Motor  Vehicles,  F.  C.  Coleman.  Ry.  Rev. 
vol.  05,  no.  23,  Dec.  6,  1919,  pp.  829-830, 4  figs.  More  than  five  hundred  pleasure 
motor  cars  were  converted  and  fitted  with  transport  bodies  during  war  period 
!>v  native  Indian  labor 

MOTOR  EXPRESS 

Development  of  Rural  Motor  Express  Throughout  the  United  States 
Better  Roads  &  Streets,  vol.  9,  no.  6,  July  1919.  pp.  225-227,  4  figs.  Suggested 
as  solution  to  present  deficiencies  of  transportation  system. 

MOTOR  FUELS 

Alcohol  as  a  Motor  Fuel.  Joseph  V.  Meigs.  Chem.  Age,  vol.  1,  no.  0. 
Dec.  10,  1919,  pp.  265-268.     Its  possibilities. 

■ 

MOTOR  TRUCKS 

German.  Power  Plants  of  the  German  War  Trucks,  Arthur  .1.  Slade.  Automotive 
Industries,  vol.  41,  no.  17,  Oct.  23,  1919,  pp.  814-821,  35  figs.  Based  on  analyses 
of  machines  handed  over  by  Germans  to  American  expeditionary  forces. 

Hydbatjlic  Hoist.  A  Hydraulic  Hoist  for  Motor  Trucks.  Coal  Trade  .11.,  vol.  50, 
no.  50,  Dec.  10,  1919,  pp.  1425-1426,  2  figs.  Consists  of  two  vertical  cylinders 
containing  pistons  which  are  driven  by  gearing  pump.  Power  to  drive  pump  is 
taken  from  extended  countershaft  on  unit  power  plant  type  of  transmission. 

Operating  Costs.  The  Possibilities  of  Further  Economies  in  Road  Transport,  T. 
Clarkson.  Engineer,  vol.  128,  no.  3331,  Oct.  31,  1919,  pp.  445-447.  Based  on 
examination  of  operating  circumstances  of  a  London  omnibus  company.  Presi- 
dential address  to  Instn.  of  Automobile  Engrs.  Also  in  Automobile  Engr.,  vol. 
9,  no.  132,  Nov.  1919,  pp.  397-400. 

The  Present  Position  of  Mechanical  Road  Traction,  C.  G.  Conradi.  En- 
gineering, vol.  108,  nos.  2813  and  2814,  Nov.  28  and  Dec.  5,  1919,  pp.  714-718 
and  764-768,  51  figs.  Nov.  28:  Ways  of  effecting  economies  in  transportation; 
comparison  of  costs  of  operating  mechanically — and  electrically-operated 
vehicles.  Dec.  5:  Characteristics  of  self-propelled  vehicles  and  exposition  of  uses 
for  which  each  type  is  suitable.  Types  considered  are  steam-driven,  electrically- 
driven  and  gasoline-driven  vehicles.  Paper  read  before  Instn.  of  Mech.  Engrs. 
Also  abstracted  in  Colliery  Guardian,  vol.  118,  no.  3075,  Dec.  5,  1919,  pp.  1503- 
1504,  7  figs. 

MOTORSHIP 

Naval  and  Merchant  Motorship  and  Oil  Engine  Development  in  France. 
Motorship,  vol.  4,  no.  12,  Dec.  1919,  pp.  18-27,  19  figs.  There  is  total  of 
20,896  shaft  hp.  in  51  Diesel  engines,  of  which  5  motors  are  of  four-cycle  type 
and  46  engines  of  two-cycle  type.  Details  of  5  vessels  fitted  with  Normand 
engines  are  given  in  article. 

Saving  in  Fuel  Bill  on  Oil-engined  Vessels.  Engineering,  vol.  108,  no.  2810, 
Nov.  7,  1919,  p.  615,  1  fig.  Chart  showing  comparison  of  fuel  consumption  for 
300-brake  horsepower  Bolinder  hot-bulb  oil  engine  and  300-hp.  compound 
condensing  steam  set. 

NICKEL 

Metallurgy  and  Uses  of  Nickel  (Le  Nickel,  sa  rmkallurgie,  ses  emplois), 
Leon  Guillet.  Genie  Civil,  vol.  75,  nos.  20,  21  and  22,  Nov.  15,  22  and  29,  1919, 
pp.  473-481,  507-510  and  532-535,  16  figs.  Metallurgical  practices  at  garnierite 
mines  of  New  Caledonia  and  at  mines  of  Canadian  Copper  Co.  are  compared. 
Electrometallurgy  of  nickel  by  wet  process.  Characteristic  properties  of  various 
nickel  alloys.     (Continuation  of  serial.) 

NITROGEN  FIXATION 

The  Question  of  Nitrogen  (La  question  de  1'azote).  Journal  des  Usines  a 
Gaz,  vol.  43,  no.  19,  Oct.  5,  1919,  pp.  295-298.  Serpak  process  of  transforming 
cyanamide  into  ammonia.     (Concluded.) 

OFFICE  RECORDS 

Keeping  Track  of  Orders  at  the  Plants  of  the  Ohio  Ballast  Co.  Rock 
Products,  vol.  22,  no.  24,  Nov.  22,  1919,  pp.  24-25,  3  figs.     Forms  of  records  used 


OIL 

Bibliography.  Recent  Articles  on  Petroleum  and  Allied  Substances,  E.  II.  Burroughs. 
Dept.  Interior,  Bur.  Mines,  Monthly  Reports  of  Investigations.  Nov.  1919, 
19  pp.     In  current  technical  literature  and  in  U.  S.  patent  specifications. 

China  Wood.  Chin  Wood  Oil— Its  Production  and  Preparation,  D.  Y.  Lin  Pac 
Mar.  Rev.,  vol.  16,  no.  12,  Dec.  1919.  pp.  74-75.  Obtained  from  seeds  of  alurites 
which  belong  to  spurge  family. 

Cracking.  The  Jenkins  Cracking  Process.  Oil  News,  vol.  8,  no.  1,  Dec.  5,  1919,  pp. 
11-16,  2  figs.  Letters  Patent  specifications  of  Jenkins  process  for  treating 
petroleum  products  for  gasoline  and  other  condensable  light  by-products. 

Egypt.  The  Oilfields  of  Egypt:  A  Study  of  the  Geology,  W.  F.  Hume.  Petroleum 
Times,  vol.  2,  nos.  37  and  38,  Sept.  20  and  27,  1919,  pp.  269-270  and  295-296,  1 
fig.  Strata  connected  with  oil  occurrences  in  Gulf  of  Surz  area.  (Continuation 
of   serial.) 

Geology.     The  Geology  of  Oil,  V.  Dolmage.     Min.  and  Eng.  Rec.  vol.  24,  no   21 
Nov.  15,  1919,  pp.  354-356.     Paper  read   before  Chamber  of  Mines.     (To  be 
continued.) 

Industry.  The  Financing  of  Oilfields,  Montagu  Summers.  Jl.  Instn.  Petroleum 
Technologists,  vol.  5,  no.  19,  Apr.  1919,  pp.  141-151  and  (discussion)  pp.  152- 
160.  Criticism  of  system  of  company  promotion  used  in  England  for  financing 
speculative  enterprises. 

Mineral.  Laboratory  Tests  on  Mineral  Oils.  Chem.  Age,  vol.  1,  no.  20,  Nov.  1, 
1919,  pp.  516-517.  Proposals  for  standardization.  Paper  read  before"  Instn! 
Petroleum  Technologists. 

The  Production  of  Oil  from  Mineral  Sources,  .1.  Mollwo  Perkin.  Jl.  Instn. 
Petroleum  Technologists,  vol.  5,  no.  18,  Feb.  1919,  pp.  75-93  and  (discussion) 
pp.  93-105.  Noting  distinction  between  high  and  low-temperature  processes 
of  carbonizing  bituminous  material. 

Storage.  Fireproof  Terminal  Oil  House,  Albert  P.  Sharp.  Ry.  Mech  Engr  vo! 
93,  no.  10,  Oct.  1919,  pp.  579-580,  7  figs.  Oil  is  received  from  cars,  floors  of 
which  are  on  level  with  receiving  and  shipping  platform  and  is  transferred  from 
barrels  to  tanks  in  basement  by  gravity  through  filling  pipes. 

Dangers  of  the  Oil  Room,  S.  D.  Rickard.  Power  Plant  Engr.,  vol.  23,  no. 
24,  Dec.  15,  1919,  pp.  1123-1125.  Explosive  and  burning  qualities  of  various 
liquids;  accounting  for  oil  used;  storage  systems. 

Well  Drilling.  Plant  Used  in  the  Percussion  Systems  of  Drilling  Oil  Wells,  Maurice 
A.  Ockenden  and  Ashley  Carter.  Jl.  Instn.  Petroleum  Technologists,  vol.  5. 
no.  19,  Apr.  1919,  pp.  361-213  and  (discussion)  pp.  214-221,  17  figs.  Writers 
draw  attention  to  "necessity  of  extensive  experience  of  those  who  undertake 
pioneer  borings  into  new  territory."  Percussion  systems  now  in  use  throughout 
the  world  are  summarized  into  (1)  American  cable,  (2)  Canadian  pole  and  cable, 
and  (3)  Russian  free-fall.  Specifications  of  tools  employed  in  connection  with 
each  of  these  systems  so  given. 

OIL  ENGINES 

Crosslf.y.  The  New  Crossley  Cold-Starting  Oil  Engine.  Gas  and  Oil  Power,  vol. 
15,  no.  171,  Dec.  4,  1919,  pp.  40-43,  9  figs.  Engine  is  of  four-cycle  horizontal 
long-stroke  type,  cylinder  bore  being  ISJ-g  in.,  stroke  28  in.  and  speed  180r.p.m. 

Hvid.  The  Hvid  Engine  and  the  Fuel  Problem,  E.  B.  Blakely.  Mech.  Eng.,  vol.  41 
no.  12,  Dec.  1919,  pp.  918-920,  6  figs.  Advantages  claimed  for  Hvid  type  of 
engine,  which  is  being  produced  in  units  as  small  as  1}^  hp.,  are  that  it  can  be 
started  cold,  has  no  complicated  air  compressor  systems,  and  is  so  economical 
that  it  can  compete  with  gasoline  engines  of  same  size.  After  outlining  opera- 
tion of  engine  writer  discusses  its  heat  balance  and  torque  characteristics. 

Price-Rathbun.  New  Development  of  the  Heavy  Oil  Engine.  Shipping,  vol.  9, 
no.  7,  Nov.  19,  1919,  pp.  31-33.  1  fig.  The  Price-Rathbun  type  which  is  4- 
cycle,  low-compression,  direct  injection  unit,  cylinder  compression  being  as  low 
as  200  lb.  per  sq.  in. 

Superinduction  Types.  Combustion  of  Heavier  Fuels  in  Constant-Volume-Type 
and  Superinduction-Type  Engines,  Leon  Cammen.  Mech.  Eng.,  vol.  41,  no. 
12,  Dec.  1919,  pp.  941-942.  Cardinal  element  governing  design  of  heavy-oil 
engines  is  rate  of  combustion  of  fuel-air  mixture,  a  requirement  necessitating 
creation  of  special  conditions  in  cylinder  which  will  accelerate  combustion.  One 
method  of  doing  this  is  by  use  of  superinduction. 

Testing.  Heat  Balance  as  Basis  for  Testing  an  Oil  Engine  (Das  Warmed iagram  als 
Grundlage  fur  die  Untersuchung  einer  Oelmaschine),  Ludwig  Zwerger.  For- 
schungsarbeiten  auf  dem  Gebiete  des  Ingenieurwesens,  no  216,  1919,  48  pp.,  36 
figs. Tests  are  said  to  have  shown  that  it  is  possible  to  dispel  any  doubts  regarding 
the  operation  of  an  internal-combustion  engine  by  means  of  heat  diagram,  as 
observed  during  comparison  of  Dentz  oil  motor,  normal  Diesel  motor  and  an 
explosion  motor.  It  is  concluded  that  for  economic  working  of  high-compression 
motors  it  is  necessary  to  supply  them  with  maximum  amount  of  air. 

ORDNANCE  MACHINE  SHOP 

A  Pioneer  Ordnance  Machine  Shop,  H.  D.  Parker.  Am.  Mach.  vol.  51, 
no.  22,  Dec.  11,  1919,  pp.  1003-1008,  7  figs.  Experience  of  expeditionary  forces 
in  France. 

ORDOVICIAN  FORMATIONS 

The  Middle  Ordovician  of  Central  and  South  Central  Pennsylvania,  Richard 
M.  Field.  Am.  Jl.  Sci.,  vol.  48,  no.  288,  Dec.  1919,  pp.  403-428,  3  figs.  This 
province  is  considered  as  most  Western  extension  of  ordovician  formations  of 
State  and  to  occupy  middle  and  somewhat  isolated  position  within  ordovician 
terraces  of  eastern  North  America. 
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ORE  CONCENTRATION 

A  New  Machine  for  Concentrating  Minnesota  Wash  Ores,  Edward  W. 
Davis.  Bui.  University  of  Minnesota,  vol.  22,  no.  56,  Dec.  16,  1919,  32  pp., 
5  figs.  It  is  concluded  from  tests  that  Dorr  classifier  equipped  with  submerged 
trommel  will  produce  practically  same  results  as  are  secured  in  standard  log- 
washing  plants 

ORE  DEPOSITS 

Ore  Deposits  of  Utah— I,  II,  B.  S.  Butler.  Eng.  &  Min.  .71.,  vol.  108,  nos. 
15  and  16,  Oct.  11  and  18,  1919,  pp.  605-611  and  641-645,  11  figs.  Oct.  11: 
Principal  mining  districts  of  State  are  described  as  being  associated  with  occur- 
rences of  intrusive  rocks,  ore  bodies  occurring  as  replacement  deposits  in  fissures. 
Oct.  18:  Evidences  presented  to  show  that  formation  of  large  ore  bodies  were 
influenced  by  relation  existing  between  interior  and  surface  at  period  of  solidi- 
fication. 

ORE  UNLOADERS 

Unique  Ore  Unloader  for  Lake  Steamers.  Mar.  Eng.  and  Can.  Merchant 
Service  Guild  Rev.,  vol.  9,  no.  11,  Nov.  1919,  pp.  369-371,  4  figs.;  also  Int.  Mar. 
Eng.,  vol.  24,  no.  11,  Nov.  1919,  pp.  735-737,  5  figs.  W.  S.  M.  automatic 
ore  unloader.  It  consists  of  main  frame  work  mounted  on  trucks  which 
along  runway  rails.  Two  operators  control  unloading,  weighing  and  delivery  of 
.  ore. 

ORGANIC  COMPOUNDS 

Commercial  Possibilities  in  the  Electrochemical  Production  of  Organic 
Compounds,  C.  J.  Tthatcher.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  13 
Nov.  26-Dec.  3,  1919,  pp.  663-666.  Particularly  study  of  conditions  favoring 
economy  in  operation  catalytic  effect,  diaphragms  and  suggestions  in  regard  to 
effecting  organic  electros}  ntheses. 


OZONE 
Electrical  Production  of  Ozone  and  Its  Industrial  Applications 


Rec,  vol.  26,  no.  5,  Nov.  1919,  pp.  268-270,  9  figs, 
used  in  generation  of  ozone.     Uses  of  ozone. 

OXY-ACETYLENE  WELDING 


.,   Elec. 
Description  of  equipment 


Equipment.  Autogenous  Welding  of  Metals  (La  soudure  autogenc  des  mfitaux) 
Metallurgy,  vol.  51,  no.  48,  Nov.  26,  1919,  pp.  3254-3255,  1  fig.  Connections 
of  equipment  for  securing  constant  flow  of  acetylene  at  low  pressure  (To  be 
continued.) 

Fireboxes.     Boiler  Repairs  by  Oxy-Acetylene  Welding.     Acetylene  &  Welding  Jl 
yol.  16   no.  193,  Oct.  1919  pp.  190-192,  6  figs.     Illustrating  welding  back  and 
front  plates  of  fireboxes  and  cracks  in  side  sheets  of  fireboxes.     (Continuation  of 
serial.) 

Heavy  Forcings.  Oxy-Acetylene's  Possibilities  in  Heavy  Welding,  J.  G  Hill  Can 
Machy  ,  vol.  21,  no.  23,  Dec.  4,  1919,  pp.  560-561.  Cases  are  cited  such  as 
welding  section  18  in.  by  40  in.  of  70-ton  frame  of  bull-dozer  for  piercing  shelf 
forging.  Paper  read  before  Convention  International  Soc.  Assn. 

Pumping  Station  Equipment  Oxy-Acetylene  Welding,  J.  H.  Stoliker.  Natural 
Gas  &  Gasoline  Jl.,  vol.  13,  no.  11,  Nov.  1919,  pp.  389-391.  Experience  with 
welding  equipment  at  large  pumping  station  located  25  miles  from  nearest 
repair  shop. 

Ship  Construction-.  Oxv-Acetylene  Welding  in  Hull  Construction,  Charles  C  Phelos 
Int.  Mar.  Eng  ,  vol.  24,  no.  11,  Nov  1919,  pp.  727-729,  6  figs.  Parts  of  vessei 
which  may  be  welded  with  the  approval  of  principal  ship  classification  societies 
in  United  States  and  Great  Britain. 

Sbip  Repair.     The  Use  of  Acetylene  in  Navy  Yards,  H.  G.  Knox.     Int   Mar  En» 
vo  ,24,  no    11    Nov.  1919   pp.  720-727   25  figs.     Oxy-acetylene  apparatus  for 
welding  and  cutting  is  said  to  have  proved  indispensable  in  building  and  repairing 
of  ships.     Use3  are  illustrated  and  typical  plan  of  an  oxygen,  hydrogen  and  acety- 


lene generating  plant  for  navy  yard  is  given. 
Assn. 
Training  Welders. 


Paper  read  before  Int.  Acetylene 


ning  Welders.     Value  of  Oxy-Acetylene  Welding  Process,  Alfred  S.  Kinsey. 
Metal  Worker,  Plumber  and  Steam  Fitter,  vol.  92.  no.  19,  Nov.  7,  1919,  pp. 


555-557.     Points  out  training  necessary  to  insure  wider  use  and  bett 
Paper  read  before  Internat.  Acetylene  Assn 


PP. 
er  services. 


I  dthng.     Tube  Welding  by  the  Oxy-Acetylene  Process,  F.  W.  Smith      Am    Maeh 
vol.  51,  no.  20,  Nov.  13  and  20,  1919   pp.  845-848.  6  fig,.     Writer  believel  that 
reasons  for  rmarkably  rapid  growth  of  industry  of  tube  welding  are  high  quality 
and  low  cost  of  welded  tubing.  •»■■>-> 

PAPER 

OSITION  Graphic  Analytical  Method  for  Paper,  Ignatius  L.  Gartland  Paoer 
vol  25,  no.  10,  Nov.  12,  1919,  pp.  15-19,  5  figs.  Chart  system  of  presenting 
analytical  data  concerning  the  composition  of  paper 

I  ;  w-mting  Percentages  of  Fibers  in  Papers,  Roger  C.  Griffin.  Paper,  vol. 
BO  9,  Nov.  5,  1919,  pp.  23-24.  Count  and  estimation  methods  contrasted  to 
antage  of  latter. 

The  Estimation  of  Starch  in  Paper— II,  Oliver  Kamm  and  Frank  H 
Tendlok.  Paper,  vol.  25,  no.  9,  Nov.  5,  1919,  pp.  20-21.  Analysis  for  dextrins 
in  presence  of  beater  starch. 

Makofactubb.     How  Paper  is  Formed  on  the  Fourdrinier  Wire.    Paper  vol  25  no 
11,  Nov.  19,  1919,  pp.  19-21,  2  fig-,      Influence  of  certain  conditions' as  degree  of 
upward  or  downward  inclination  of  wire,  height  of  damming  behind  slices  etc 
on     formation     of     sheet.  ' 

J'aravanh.  The  Paravane,  Robert  F.  McKay.  Engineering,  vol.  108  no  2803 
.Sept.  19.  1919,  pp.  389-392  8  fig  Paravane  installations  are  illustrated  and 
their  utility  emphasized. 


PARAFFIN 

Paraffin  Wax  and  Its  Manufacture,  A.  Campbell  and  W.  J.  Wilson  Jl 
Inst.  Petroleum  Technologists,  vol.  5,  no.  18,  Feb.  1919,  pp.  106-130  and 
(discussion)  pp.  130-136,  1  fig.  Experimental  investigation,  (I)  to  observe 
effect  of  variation  of  time  and  rate  of  temperature-increase  of  sweating    and 

(2)  to  ascertain  advantage  or  disadvantage  of  obtaining  scales  obtained  by 
separate  filtrations  at  different  temperatures,  as  compared  with  separate 
sweating  of  crude  products. 

PATENTS 

Restraint  of  Trade  in  Patent  Agreements,  Chesla  C.Sherlock.     Am  Mach 
vol.  51.  no.  17,  Oct.  23,  1919.  pp.  763-765.     Exposition  of  rights  and  privileges' 
conferred  on  patentee  or  owner  of  patent  by  statutes  and  by  judicial  influence  of 
courts. 

PATTERNS 

The  Economical  Control  and  Handling  of  Patterns  in  a  Large  Foundry 
Walter  D.  Jones.  Am.  Mach.,  vol.  51,  no.  23,  Dec.  18,  1919,  pp  1043-1044 
Describes  pattern  system  adopted  by  large  steel  foundry,  in  which  patterns  go 
in  turn  from  pattern  storage  to  sketch  and  checking  room,  to  active  floor  and 
to  foundry,  and  finally  are  returned  to  storage  section.  Movement  of  pattern 
through  this  cycle  is  governed  by  five  cards,  function  of  which  are  explained  in 
article.     Paper  read  before  Am.  Foundrymen's  Assn. 

Making  Column  Patterns,  Joseph  Horner.  Foundry  Trade  Jl  vol  21 
no.  215,  Nov.  1919,  pp.  795-800,  16  figs.  Illustrating  sequence  of  operations! 

Iron  foundry  Assists  Pattern  Shop,  H.  E.  Diller.  Foundry  vol  47 
no.  21,  Dec.  15,  1919,  pp.  8S7-891,  11  figs.  Experience  of  foundry"  with  ^ray- 
iron  foundry  established  as  adjunct  to  pattern  department  for  testing  and  trying 
all  patterns  before  delivery  to  customer. 

PAVEMENTS 

Asphalt      Hot-Mix  Asphalt  Pavements— III,  Francis  P.  Smith.    Am  City  City  Ed 
vol.  21,  no.  4  and  6,  Oct.  and  Dec.  1919,  pp.  341-347;  545-548,  6  figs.  '  Standard 
sheet  asphalt  construction. 

Bitulitbic  Bituminous  Pavement  Investigations  in  Certain  Texas  Cities— Part  I 
Bituhthic,  Roy  M.  Green.  Bui.  Agricultural  and  Mech.  College  of  Texas' 
bul.  22,  vol  5,  no.  9,  May  1,  1919,  62  pp.,  12  figs.  It  is  concluded  that  seal  coat 
of  appreciable  thickness  isnecessary  in  order  to  keep  pavement  in  such  a  con- 
dition that  it  will  be  able  to  withstand  action  of  traffic  for  long  period  of  years. 

Brick  Asphaltic  Filler  for  Brick  Pavements,  Allen  D.  Dimmick.  Mun  &  County 
Eng.,  vol.  57,  no.  5,  Nov.  1919,  pp.  201-203,  3  figs.  Practice  of  application  i'« 
reviewed.  It  is  said  that  maximum  results  are  procured  when  filler  is  heated 
to  temperature  of  from  350  to  400  deg.  Fahr. 

,o  xVertical  FibBr  Brick  Pavement.  Mun.  Jl.  and  Public  Works,  vol.  47  no 
if.  Nov  1,  1919,  pp.  266-267.  Advantagesof  this  type  of  pavement  and  account 
of  its  latest  developments. 

New  Paving  Standards.  Brick  and  Clay  Rec,  vol.  55,  no  12  Dec  2 
1919,  pp.  1041-1042.  Recently  revised  specifications  for  standard  vitrified 
paving  brick  of  Nat.  Paving  Brick  Manufacturing  Assn. 

Success  of  Asphalt  Joint-Filler  in  Vertical  Fiber  Brick  Pavements,  Clark 
K.  Mandigo.  Mun.  &  County  Eng.,  vol.  57,  no.  5,  Nov.  1919,  pp  211-212 
As  dependent  on  (1)  method  of  application,  (2)  shape  and  texture  of  brick', 

(3)  quality  of  filler,  and  (4)  character  of  traffic. 

Concrete.  Cement  Concrete  Pavements  in  New  Zealand  and  the  United  States  and 
Canada,  Walter  E.  Bush.  Engineering,  vol.  108,  no.  2813,  Nov.  28,  1919 
pp.  735-737.  Practices  of  construction  and  records  of  service.  Paper  read' 
before  County  Councils  Assn.  at  Roads  and  Transport  Congress. 

Labor  Cost  of  Paving  Alleys  with  Concrete.  Eng.  &  Contracting,  vol  52 
no.  23,  Dec.  3,  1919,  p.  638.  Data  obtained  in  paving  four  alleys  at  Universitv 
City,  Mo.,  in  1917  and  1919. 

Wood-Block.  New  Joint  Spacer  for  Wood-Block  Pavements,  John  Stanley  Crandcll 
Good  Roads,  vol.  18,  no.  22,  Nov.  26,  1919,  p.  227, 2  figs.     Corrugated  cardboard 
spacer  placed  between  each  two  rows. 
See  also  Roads. 

Peat.  Evaporation  Tests  with  Peat  and  Peat  Coke  (Verdampfungsversuche  mit  Torf 
und  Torfkoks),  H.  Winkelman.  Kraft  und  Betrieb,  vol.  3,  no.  12,  Sept.  15, 
1919,  pp.  138-139.  Showing  construction  of  boiler  in  which  tests  were  made' 
also  measurements  taken  during  tests,  analysis  of  fuel  and  results  of  tests. 


See  Oil. 


PETROLEUM 


PHOTOGRAPHY 


The  Photography  of  Bomb  Trajectories,  A.  Wm.  Duff.  Jl.  Worcester 
Polytechnic  Inst.,  vol.  23,  no.  1,  Nov.  1919,  pp.  24-33,  3  figs.  Procedure  in 
taking  photographs. 

The  Polar,  Multi-Exposure,  High  Speed  Camera,  J.  W.  Legg.  Elec.  Jl  , 
vol.  16,  no.  12,  Dec.  1919,  pp.  509-512,  5  figs.  Examples  of  stereoscopic  photo- 
graphs of  arc. 

PHOTOMETRY 


Heterqchromous  Photometry  Permitting  Physical  Measurement  of  Lumin- 


on  spectroscope 
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PHOTO-TOPOGRAPHY 

Aerial  Photo-Topography,  R.  Preston  Wentworth.  Aerial  Age,  vol.  10, 
nos.  7  and  8,  Nov.  10,  17  and  24,  Dec.  1,  1919,  pp.  245-246  and  295-296,  4  figs. 
Illustrating  process  of  compiling  aerial  photographic  map.  Qualification  of 
camera  needed  for  this  kind  of  work.     (Concluded.) 


PIEZOELECTRICITY 


See  Telephone  Crystal. 


PIPE 


Cast  Iron  Pipe  Joint  Tests  Made  at  Schenectady,  Victor  Starzenski.  Gas 
Age,  vol.  44,  no.  9,  Nov.  1,  1919,  pp.  383-387,  10  figs.  Results  of  investigations 
of  various  types  of  joints  for  gas  mains.  It  was  concluded  that  cement  joints  on 
12-in.  pipe  were  perfectly  satisfactory  up  to  2  lb.  working  pressure,  also  that 
cement  joints  might  be  made  satisfactory  at  pressures  up  to  25  lb.,  but  under 
ordinary  working  conditions  writer  felt  "somewhat  apprehensive  of  the  results"; 
combination  cement  and  lead  joint  was  found  to  be  a  perfect  joint  under  ordinary 
circumstances. 

The  Extrusion  of  Lead  Pipe,  Ellsworth  Sheldon.  Am.  Mach.,  vol.  51,  no 
21,  Nov.  27  and  Dec.  4,  1919,  pp.  909-913,  8  figs.  Illustrating  various  stages  of 
process. 

New  Method  of  Testing  the  Strength  of  Metal  Pipes  (Nouvelle  methode 
d'essai  de  fragility  des  tubes  metallques),  Charles  Fremont.  Comptes  rendus 
des  Seances  de  l'Academie  des  Sciences,  vol.  169,  no.  18,  Nov.  3,  1919,  pp.  776- 
779,  10  figs.  Collar  of  pipe  held  between  special  bushings  is  subjected  to 
dynamic  flexure  by  blows  of  hammer. 

PIPE  LINES 

Color  Schemes.  Color  Schemes  for  Distinguishing  Plant  Piping,  H.  L.  Wilkinson. 
Trans.  Am.  Soc.  Heating  &  Ventilating  Engrs.,  vol.  25,  no.  4,  Oct.  1919,  pp. 
385-390.     Report  of  Committee  on  Identification  of  Power  House  Piping. 

Oil-Transmission.     Pipe-Line  Transmission  of  Crude  Oil.     Power  Plant  Eng.,  vol. 

23,  no.  23,  Dec.  1,  1919,  pp.  1039-1045  and  1072-1073,  12  figs.  Development 
of  California  systems  with  special  notes  on  methods  of  flow  measurement. 

Radiation  Losses.  Radiation  Loss  in  Uncovered  Galvanized-Iron  Ducts.  Heat  & 
Vent.  Mag.,  vol.  16,  no.  12,  Dec.  1919,  pp.  23-26,  1  fig.  With  chart  for  figuring 
drop  in  temperature  of  air  per  100  ft.  of  run. 

Steam-Pipe  Supports.  Steam  Pipe  Support,  H.  M.  Brayton.  Power  Plant  Eng., 
vol.  23,  no.  23,  Dec.  1,  1919,  pp.  1055-1058,  4  figs.  Scientific  determination  of 
proper  spacing  of  hangers.     Charting  of  necessary  working  equations. 

Stresses.     Stress  in  Steam  Pipes,  H.  M.  Brayton.     Power  Plant  Eng.,  vol.  23,  no. 

24,  Dec.  15,  1919,  pp.  1102-1103,  1  fig.  Calculating  stress  due  to  hoop-tension, 
and  combining  with  that  due  to  beam  action.  Mathematical  and  graphical 
methods. 

Ststems.  Power  Piping,  J.  Roy  Tanner  and  George  J.  Stuart.  Proc.  Engrs.  Soc. 
Western  Pa.,  vol.  35,  no.  7,  Oct.  1919,  pp.  311-332  and  (discussion),  pp.  333-347. 
General  discussion  of  details  of  construction  of  a  piping  system,  noting  impor- 
tance of  its  efficient  operation  in  order  to  secure  successful  running  of  machinery. 
Suggestions  are  given  in  regard  to  selecting  pipe  sizes,  locating  headers  and 
manner  of  designing  branches. 

PILOT  TUBES 

See  Water-Flow  Measurements. 

PLANERS 

Improvements  Embodies  in  Cincinnati  Planers.  John  H.  Van  Deventer. 
Am.  Mach.,  vol.  51,  no.  16,  Oct.  16,  1919,  pp.  717-721,  9  figs.  Concerning  em- 
bodiment of  forced  lubrication,  quick  power  traverse,  herringbone  gears,  box- 
type  beds  and  tables,  and  other  modifications  in  standard  planing  machine. 

PLATINUM 

Platinum.  Can.  Chcm.  Jl,  vol.  3,  no.  12,  Dec.  1919,  pp.  402-403.  Proper- 
ties, natural  occurrences,  analytical  tests  possible  in  fields,  metallurgy  and  geolo- 
gical formations  usually  present  where  the  metal  is  found. 

PLUMBING  FIXTURES 

The  Essential  Features  of  Sanitary  Plumbing  Fixtures.  Am.  Architect, 
vol.  116,  no. 2287,  Oct.  22,  1919,  pp.  535-541 ,  11  figs.  Together  with  suggestions 
for  selecting  such  fixtures. 


See  Glues. 


PLYWOOD 


POLARIZATION 


Mechanical  Resistance  of  Wooden  Poles  (La  resistance  m6canique  de 
poteaux  de  bois),  D.  Picault.  Journal  Telcgraphique,  vol.  43,  nos.  5  and  6, 
May  25  and  June  25,  1919,  pp.  65-67  and  81-84,  4  figs.  Details  of  tests  and 
graphs  showing  results. 

Poles  for  Overhead  Cables  (Freileitungsmasten),  B.  Jacobi.  Elektrotech- 
nische  Anzeiger,  vol.  36,  no.  89,  Aug.  24,  1919,  pp.  413-416,  7  figs.  Determina- 
tion of  stresses  due  to  (1)  horizontal  load,  and  (b)  vertical  load.  Curves  showing 
additional  load  caused  by  wind,  ice, etc.,  are  presented.     (To  be  continued.) 

POLYNOMIALS 

Extension  of  Bernoulli  Polynomials  (Sur  une  extension  de  polynomes  de 
Bernoulli),  N.  E.  Norlund.  Comptes  Rendus  des  s6ance  des  l'Academie  des 
Sciences,  vol.  169,  no.  14,  Oct.  6,  1919,  pp.  608-610.  Properties  of  polynomials 
.Br  (a)  (x). 


See  Cement. 


PORTLAND  CEMENT 


PORTS 


Phenomena  of  Polarization  in  Alternating  Current  (Phenomenes  de  polari- 
sation en  courant  alternatif),  M.  Vaillant.  Journal  de  Physique  theorique  et 
appliquee,  vol.  9,  no.  5,  Feb.  1919,  pp.  46-62.  Study  of  effects  of  dyssemetry 
in  polarization  phenomena,  due  to  passage  of  feeble  currents  through  voltometer 
having  unequal  electrodes. 

POLES 

Increasing  the  Life  of  Telegraph  Poles  (Ueber  Freileitungsmasten  und 
Mittel  zur  Erhohung  ihrer  Lebensdauer),  J.  Schmidt.  Elektroteehnischer 
Anzeiger,  vol.  36,  no.  76,  July  24,  1919,  pp.  353-354.  Discussion  of  advantages 
and  disadvantages  of  Rutgers'  process.     (Concluded.) 


America's  Need  of  Free-Port  Zones.     Rudder,  vol.  35,  no.  12,  Dec.  1919, 
pp.  545-548,  7  figs.     As  means  of  promoting  American  foreign  trade. 

Charleston.  The  Charleston  Port  Terminal,  Hurley  Abbott.  Freight  Handling 
and  Terminal  Eng.,  vol.  5,  no.  12,  Dec.  1919,  pp.  452^158,  4  figs.  Terminal 
is  laid  out  in  three  parts  (1)  remount  station  and  animal  embarkation  depot, 
(2)  quartermaster  depot  for  storage  and  shipment  of  all  quartermaster  materials, 
and  (3)  ordnance  depot  for  storage  and  shipment  of  ammunition,  powder  and 
TNT. 

Seattle.  Port  of  Seattle  and  Its  Achievements.  First  Paper,  T.  S.  Lippy.  Freight 
Handling  and  Terminal  Eng.,  vol.  5,  no.  11,  Nov.  1919,  pp.409-411.  Organiza- 
tion of  Seattle  Port  Commission,  which  is  a  municipal  corporation  created  to 
specialize  wholly  in  harbor  terminal  facilities. 

Unification.  The  Unification  of  Terminals  and  Foreign  Commerce,  T.  C.  Powell. 
Ry.  Age,  vol.  67,  no.  23,  Dec.  5,  1919,  pp.  1 123-1124.  Formation  of  local  com- 
missions proposed  to  develop  and  operate  all  port  facilities. 

POTASH 

Industry.  Potash  Recovery  from  Blast-Furnace  Gases  in  England,  Harold  Hibbert. 
Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  14,  Dec.  10-17,  1919,  pp.  723-726. 
Together  with  notes  on  activities  of  Potash  Productiln  Bureau  in  cement  dust 
and  other  fields.     From  Chemical  Age. 

Some  Chemical  Aspects  of  the  Potash  Industry  in  Great  Britain,  E.  C. 
Rossiter  and  Cyril  S.  Dingley.  Jl.  Soc.  Chem.  Indus.,  vol.  38,  no.  22,  Nov. 
29,  1919,  pp.  375T-383T,  1  fig.     Possible  production  from  blast  furnaces. 

Wood-Ash.  Wood  Ashes  and  Production  of  Potash,  Ernest  Bateman.  Chem.  & 
Metallurgical  Eng.,  vol.  21,  no.  12,  Nov.  12  and  19,  1919,  pp.  615-619,  4  figs. 
Data  on  potash  content  of  North  American  Woods.  Details  of  manufacture  of 
wood  ash  extract.     Estimate  of  cost  of  manufacture. 

POTASSIUM   SALTS 

Potassium  Permanganate  from  Ferromanganese  by  Electrolysis.  M. 
deKay  Thompson.  Chem.  and  Metallurgical  Eng.,  vol.  21,  no.  13,  Nov. 
26-Dec.  3,  1919,  pp.  680-681.  Experiments  are  said  to  have  shown  that,  it  is 
possible  to  make  potassium  permanganate  from  commercial  ferromanganese 
containing  about  75  per  cent  manganese  by  electrolysis  in  potassium  carbonate 
solution  without  necessity  of  ever  cleaning  anodes. 

See  also  Magnesium  Salts. 

POWER   FACTOR 

Correction.  Preventing  Versus  Correcting  Poor  Power-Factor,  H.  Goodwin,  Jr. 
Gen.  Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp. -970-973,  3  figs.  Suggestions  for 
maintaining  load  and  power-factor  of  induction  motor. 

The  Improvement  of  Power  Factor,  E.  W.  Dorey.  Elec.  Rev.  (Lond.), 
vol.  85,  no.  2198,  Nov.  7,  1919,  pp.  602-603,  2  figs.  Patent  using  inductances 
in  conjunction  with  static  condenser.     (Concluded.) 

Influence.  Power-Factor:  Its  Meaning  and  Influence,  G.  W.  Stubbins.  Eng. 
Rev.,  vol.  33,  no.  5,  Nov.  15,  1919,  pp.  127-128.  Explanation  of  power  factor 
and  its  influence  on  alternating  current  supply. 

POWER  PLANTS 

Alabama  Power  Company.  The  Alabama  Power  Company's  System,  Its  Develop- 
ment and  Operation,  J.  M.  Oliver,  B.  Nikiforoff  and  C.  B.  McManus.  Gen. 
Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1910,  pp.  980-995,  12  figs.  System  has  total 
generating  capacity  of  150,000  kv-a.  and  approximately  1000  miles  of  trans- 
mission and  distribution  lines. 

British.  Fraser  and  Chalmers  Engineering  Work?.  Colliery  Guardian,  vol.  118, 
no.  3072,  Nov.  14,  1919,  pp.  1293-1295,  8  figs.  Notably  turbine  department, 
where  14  high,  low,  and  mixed  pressure  turbines  are  installed. 

Economy.  Economv  of  Stationary  Power  Plants,  C.  A.  Brandt.  New  England 
R.  R.  Club,  Nov.  18,  1919,  pp.  178-193  and  (discussion)  pp.  193-207.  Value  of 
educational  work  among  power  plant  employees  and  installation  of  efficiency 
devices. 
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European.  European  Power  Plant  Practice — II,  .Stephen  Q.  Haves.  Eire.  World, 
vol.  74,  no.  18,  Nov.  15  and  22,  1919,  pp.  924-928,  13  figs.  Protective  devices, 
switchboards  and  transformer  practice.  It  is  noted  that  use  of  draw-out  and 
sheet-inetal-  inclosed  switchboards  has  become  more  general  abroad  than  in 
I  .  s  ,  and  that  in  matter  of  power  transformers  core  type  is  commonly  used 
to  facilitate  repairs. 

General  Electric  Coup  INT.  Features  of  the  New  Steam  Power  Plant  at  the  Erie 
Works  of  the  General  Electric  Company,  A.  R.  Smith.  Gen.  Elec.  Rev.,  vol.  22, 
no.  11.  Nov.  1U11),  pp.  907-913,  4  figs.  Coal  and  ash  handling  facilities,  lighting 
and  ventilation,  steam  distribution,  cable  distribution  and  power  distribution. 

Records.  Daily  Records  of  Plant  Costs  and  Efficiencies,  J.  N.  Strike.  Elec.  World, 
vol.  74,  no.  17,  Oct.  25,  Nov.  1,  and  S,  1919,  pp.  870-874,  4  figs.  System  of 
records  followed  in  20,000  kw.  power  plant,  which  is  said  to  reveal  operating 
conditions  daily,  thereby  permitting  immediate  action  to  stop  losses. 

See  also  Electric  Power  Plants;  Electric  Power  Transmission. 

PROFITS 

On  What  Should  Profits  Be  Based?  W.  L.  Churchill.  Indus.  Manage- 
ment, vol.  58,  no.  5.  Nov.  1919,  pp.  375-3S0.  Writer  lavs  down  general  principle 
that  profit  charge  should  be  just  for  quality  of  service  rendered.  With  this 
in  mind  he  analyzes  common  methods  of  "profiting"  and  finds  that  they  are 
inconsistent  and  even  dangerous  under  certain  conditions  of  labor  and  material 
costs. 


See  Photography. 


PROJECTILES 


PROPELLERS 


Stresses.  Some  Notes  on  Propeller  Stresses— I  &  II,  Mech.  World,  vol.  fiC,  no.  1714 
and  1716,  Nov.  7  and  21,  1919,  pp.  220-221  and  247-248,  10  figs.  Formula? 
for  finding  modulus  of  blade  section  and  for  calculating  stress  in  boss  of  propeller. 

Tandem  Note  on  the  Efficiency  of  Tandem  Propellers,  J.  G.  Coffin.  Aviation, 
vol.  7,  no.  8,  Nov.  15,  1919,  p.  350.  Formula  showing  that  it  is  always  detri- 
mental to  run  propeller  in  slip  stream  of  another  unless  other  attendant  gains 
more  than  compensate  for  necessary  loss  in  efficiency  thereby  incurred. 

Testing.  The  Propeller  Testing  Laboratory  of  the  Armv  Air  Service  at  McCook 
Field.  F.  W.  Caldwell.  Aerical  Age,  vol.  10,  no.  10,  Dec.  22,  1919,  pp.  365-370. 
15  figs.  Description  of  laboratory  equipment  and  of  scope  of  tests  that  are 
carried  out. 

Theo»t.  A  Complete  Theory  of  the  Screw  Propeller  Working  in  Air,  M.  A.  S.  Riach. 
Engineering,  vol.  108,  no.  2803  and  2810,  Sept.  29  and  Nov.  7,  1919,  pp.  361- 
363  and  601-603,  3  figs.  Example  of  application  of  method  for  designing  air 
screw  outlined  in  preceding  installments.  Taking  into  account  both  ship  and 
inflow  velocity  and  notation  set  up  in  race  column.     (Continuation  of  serial.) 

Thrust.  Thrust  and  Power  of  Rotating  Blades  that  .ire  Unevenly  Twisted  (Poussees 
et  puissances  de  pales  tournantes  inegalement  tordues),  M.  Amans.  Comptes 
rendus  des  seance?  de  l'Acadernie  des  Sciences,  vol.  169,  no.  18,  Nov.  3,  1919, 
pp.  779-781.  Table  giving  experimentally  measured  thrust  for  various  incidences 
of  blade  to  equator  plane. 

Variablb-Pitcit.  Variable  Pitch  Propellers  (Verstellbare,  Luf  tschrauben) ,  C. 
Eberhardt.  Motorwagen,  vol.  22,  no.  21,  .Inly  31,  1919,  pp.  365-368,  6  figs. 
Adaptation  of  propellers  to  height  of  flight.     (Concluded.) 

PUBLIC    WORKS   DEPARTMENT 

A  National  Department  of  Public  Works,  M.  O.  Leirhton.  Jl.  Engrs. 
'  luh,  Philadelphia,  vol.  36,  no.  181,  Dec.  1919,  pp.  472-476.  Outline  of  existing 
•onditions  and  conflicts  of  authority  in  Feneral  management,  of  Public  Works 
which  have  led  National  Engineering  Societies  to  undertake  movement  for 
co-ordination  of  all  such  work  under  Cabinet  officer  in  charge  of  Dept.  of  Public 
Works.  Digest  of  bill  now  before  Congress  designed  to  accomplish  this  co- 
ord lni 

PULVERIZED    COAL 

Pulverized  Coal  in  the  Brass  Foundry,  L.  C.  Hervey.  Metal  Industry, 
vol.  15,  no.  12.  Sept.  19,  pp.  224-227,  4  figs.  Suggested  type  of  furnace  for 
powdered  coal  firing. 

Pulverized  Coal  in  Open-Heart h  Practice,  \V.  II.  Pitch.     Iron  Age,  vol.  104, 
no.   26,    Dec.   25,    1919,   pp.    1323-1328.     Review   of  experience    of  eie! 
\m'-i  ican  steel  \>' 

Burning  Pulverized  Coal  in  a  Sheel  Mill,  Iron  Age,  vol.  104,  no.  24,  Dec.  11, 
1919,  pp.   1  167-1172,   14  figs.     Details  of  installation  at  rolling  mills. 

PUMPS 

Air.  Air  Pump*  for  Condensing  Equipment,  Frank  R.  Wheeler.  Mech.  Eng., 
vol.  41,  no.  12.  Dec  i<i!9,  pp.  926-930,  6  Bgs.  \fter  presenting  classification 
of  air  pump,  writer  takes  up  features  of  each  type  and  makes  comparative 
Itudy  of  their  respective  advantages  find  limitations,  giving  special  attention 

t  type  of  pump,  for  which  extreme  simplicity,  reliability  and 

flexibility,  stability,  low-steam  consumption  and  high  efficiency  are  claimed. 

BIPTJOAL.     The  Principles  of  a  New  Centrifugal  Pump,  J.  II.  Moore.     Power 
II""  no.  19,  Nov,  20,  1919,  pp.  513-518,  10  figs.     Rees-Ro-Turbo 

type,  which  coi  le  or  series  of  pressure  drums — number  depending 

on  nature  of  worl  rotating  inside  cast-iron  casing  at  moderately  high  soeed. 
When  running  water  gravitates  or  is  drawn  into  eye  of  revolving  pressure  drum 
where  it,  (peed,  I, en,..  ],,v.  relative  thereto,  water  is  carried  round  by  revolving 
parti' 


Ejre.  Fire  Pumps,  Charles  L.  Hubbard.  Power  Plant  Eng.,  vol.  23,  no.  23,  Dec.  1, 
1919,  pp.  1047-1051,  12  figs.  Various  types,  their  construction  and  methods 
of  driving. 

Salvage.  Turbine-Driven  Salvage  and  Bilge  Pump.  Shipbuilding  &  Shipping 
Recvol.  14,  no.  20,  Nov.  13,  1919,  pp.  553-555,  6  figs.  Also  Steamship,  vol.  31, 
no.  366,  Dec.  1919,  pp.  143-146,  7  figs.  Pump  is  direct-driven  and  of  centri- 
fugal type.  It  is  mounted  on  tank  top  or  inner  bottom  of  vessel,  drawing 
direct  from  bilge  through  removable  strainer  and  delivering  thourgh  connec- 
tion passing  through  bottom  to  under  side  of  vessel. 

Squeegee  Rotart.  The  Squeegee  Rotary  Pump.  Engineering,  vol.  108,  no.  2905, 
Oct.  3,  1919,  pp.  455,  4  figs.  Pump  consists  of  six  main  parts — casing,  two 
covers,  shaft  and  two  rotors,  which,  iii  standard  design,  are  covered  with  India 
rubber. 

RADIO-ELEMENTS 

The  Radio-Elements  and  Their  Classification,  P.  Curie.  Clem.  News, 
vol.  119,  no.  3108,  Nov.  7,  1919,  pp.  211-212.  Table  showing  classification 
of  radio  elements  in  groups  of  same  chemical  properties.  Translated  from 
Le  Radium. 

RADIOMETALLOG  RAPII Y 

Radiometallography,  T.  Thorne  Baker.  Elecn.,  vol.  83,  no.  2167,  Nov.  28, 
1919,  pp.  611-612,  1  fig.     Apparatus  used  for  testing  of  metals. 

X-Rav  Applied  to  Examination  of  Metals,  W.  E.  Ruder.  Blast  Furnace 
<fc  Steel  Plant,  vol.  7,  no.  12,  Dec.  1919,  pp.  589-593,  15  figs.  Technique, 
possibilities  and  limitations  of  examination  of  physical  condition  of  ordinarily 
invisible  portion  of  metallurgical  products.  Paper  read  before  N.  Y.  meeting 
of  Am.  Iron  &  Steel  Inst. 

See  also  Steel,  Radiographic  Investigation. 

RADIOTELEGRAPHY 

Aeronautical  Sets.  Radio  Equipment  for  Commercial  Aircraft,  Edgar  H.  Felix. 
Aerial  Age,  vol.  10,  no.  6,  Oct.  27  and  Nov.  3,  1919,  pp.  205-207,  4  figs.  Descrip- 
tion of  National  Wireless  Telegraph  Transmitter  unit.  Simon  aircraft  trans- 
mitter and  Simon  compact  receiving  equipment. 

Antennae.  Harmonic  Oscillations  in  Directly  Excited  Antennas  used  in  Radio 
Telegraphy,  Luigi  Lombard!.  Proc.  Inst.  Radio  Engrs.,  vol.  7,  no.  6,  Dec. 
1919,  pp.  636-647  and  (discussion)  pp.  648-651,  3  figs.  Using  symmetrically 
excited  artificial  antenna  consisting  of  two  long  coils  with  spark  gap  between 
them,  writer  measures  frequencies,  decrements,  and  relative  amplitudes  of 
fundemental  current  and  of  each  of  harmonics. 

Theoretical  Research  on  Radiation  of  Antenna  Systems  (Theoretische 
Untersuchungen  iiber  die  Strahlung  von  Antennensvstemen),  Max  Abraham. 
Achiv  fur  Elektrotechnik,  vol.  8,  nos.  2  and  3,  July  24,  1919,  pp.  92-116,  2  figs. 
Basic  formula?,  radiation  of  two  synchronous  antennae,  radiation  resistances, 
etc.  are  discussed. 

Field  Sets.  "W/F.  T.  R.  E.,"  B.  F.  J.  Schoenland.  Wireless  World,  vol.  7,  nos.  79 
and  80,  Oct.  and  Nov.  1919,  pp.  394-397,  452-455,  4  figs.  Account  of  work 
and  development  of  field  wireless  sets  used  by  allied  armies  during  war. 

Naval.  The  United  States  Naval  Communication  Service,  S.  W.  Bryant.  Jl. 
Franklin  Inst.,  vol.  188,  no.  6,  Dec.  1919,  pp.  751-770.  Establishment  of 
Navy  Radio  Service  for  developing  continuous  communication  with  fleets 
and  among  various  subdivisions  of  fleets  and  for  co-ordinating  all  naval  com- 
munication facilities  so  as  to  provide  rapid  and  reliable  interchange  of  informa- 
between  all  naval  organizations  afloat  and  ashore. 

Receiving  Circuits.  A  Non-Radiating  Wireless  Receiving  Circuit  for  the  Recep- 
tion of  Damoed  and  Undamped  Waves  John  Scott-Taggart.  Elec.  Rev. 
(Lond.),  vol.  85,  no.  2190.  Nov.  14,  1919,  pp.  014-615.  1  fig.  Radiations  from 
aerial  of  steady  stream  of  feeble  continuous  waves  receiving  stations  with  a 
few  miles  radius. 

An  Oscillation  Source  for  Radio  Receiver  Investigations.  Julius  Weinberger 
and  Carl  Dreber.  Proc.  Inst.  Radio  Engrs.,  vol.  7,  no.  6.  Dec.  1919,  pp.  584- 
602,  13  figs.  By  special  construction  stray  fields  are  reduced  and  instead  of 
measuring  current  in  dummy  receiving  antenna  e.in.f.  of  known  amplitudes  is 
introduced. 

Long  Wave  Reception  and  the  Elimination  of  Strays  on  Ground  Wires 
'Subterranean  and  Submarine),  A.  Hoyt  Taylor.  Proc.  Inst.  Radio  Engrs., 
vol.  7,  no.  6,  Dee.  1919,  pp.  559-583,  11  figs.  Question  of  Optimum  length  of 
ground  wires  for  reception  at  given  wave  length  is  discussed  and  experimental 
data  are  given. 

On  a  New  Circuit  for  the  Reception  of  Electric  Waves,  G.  Leithauser. 
Wireless  World,  vol.  7,  no.  79,  Oct.  1919,  pp.  386-388,  3  figs.  Oscillatory 
circuit  is  symmeterically  placed  with  respect  to  two  high  resistances  which  are 
wound  on  bobbins  of  small  diameter;  variations  of  potential  across  condenser 
are  transferred  to  grid  and  filament  by  means  of  additional  blocking  condensers. 
Translated  from  Jahrbueh  der  drabtlosen  Telegraphie  und  Telephonic  July 
1919. 

Suhmarine.  Submarine  Radio-Telegraphy.  H.  D.  Forest  Stevers.  Armour 
Engr.,  vol.  11,  no.  1,  Nov.  1919,  pp.  12-16.  Description  of  single  turn  loop 
antenna  receiving  coils. 

Time  Recording.  Recording  of  Eiffel  Tower  Time  Signals  for  Determination  of 
Clock  Error,  I/.  B.  Turner.  Elecn.,  vol.  83,  no.  2165,  Nov.  14,  1919,  pp.  554- 
557,  8  figs.  Wireless  recording  apparatus  intended  for  use  in  determinations 
of  longitude  for  survey  work  in  East  Africa. 

RADIOTELEPHONY 

Wireless  Telephony  (Ueber  die  drahtlose  Telcphonie),  A.  Meissner.  Tele- 
Telegraphen-u.  Fernspreeh-Technik,  vol.  8,  no.  4,  July  1919,  pp.  45-48,  11  figs. 
Review  showing  how  three  basic  problems  of  wireless  telephony — generation 
of  constant,  undamped  oscillations,  production  of  strong-current  microphone 
and  development  of  duplex  transmission — have  been  solved. 
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RADIUM 

Radium   in   1918,  Robert  M   Keeney.  Min.  and  Eng.  Rec,  vol.  24,  no.  21 
Nov.  15    1919,  pp.  345-347.     Production,  metallurgy  and  uses. 

The  Relation  between  Uranium  and  Radium — VII,  Frederick  Soddy 
London,  Edinburgh  and  Dublin  Phil.  Mag.,  vol.  38,  no.  220,  Oct.  1919,  pp. 
483-488,  2  figs.  Crowth  of  radium  in  uranium  purified  initially  from  ionium 
and  radium  is  calculated  to  proceed  regularly  according  to  square  of  time 
with  period.  237,500,000  years  as  product  of  periods  of  average  life  of  ionium 
and  radium. 

RAILS 

Relationship  between  Transverse  Rail  Fissures  Flakes  and  Defects  in  Fusion 
Welds,  S.  W.  Miller.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  14,  Dec.  10-17, 
1919,  pp.  729-733,  18  figs.  Examination  of  defective  rail  and  gun  steel  under 
strain  leads  to  conclusion  that  rail  fissures,  flakes  and  defects  in  fusion  welds 
are  all  due  to  films  of  oxides  between  metallic  grains. 

On  One  Cause  of  Rupture  of  Rails  and  the  Manner  of  Overcoming  It. 
(Sur  une  cause  de  rupture  des  rails  et  un  moyen  de  la  supprimer),  Georges 
Charny  and  Jean  Durand.  Comptes  Rendus  des  stances  de  l'Academie  des 
Sciences,  vol.  109,  no.  14,  Oct.  0,  1919,  pp.  599-002.  Concerning  formation  of 
very  fine  fissures  which  appear  on  rolling  surface  of  rail  after  it  has  been  in 
service  for  a  certain  time.  Their  formation  is  said  to  be  prevented  by  giving 
periodically  special  superficial  heat  treatment  to  rail. 

RAILWAY   ARTILLERY 

An  Emergency  Switch  for  Railway  Artillery,  John  M.  Meneely.  Jl. 
U.  S.  Artillery,  vol.  51,  no.  6,  Dec.  1919,  pp.  579-583,  2  figs.  For  leaving  any 
main  line  track  at  any  place  without  actually  cutting  tracks  in  minimum  of 
time. 

German  Railroad  Artillery  on  Belgian  Coast,  Donald  Armstrong.  Jl. 
U.  S.  Artillery,  vol.  51,  systems  used  by  Germans  on  western  front,  fixed 
concrete  platform  is  believed  to  represent  best  solution  of  coast  defense  problem. 

Traction  on  Steep  Gradients  by  Supplementary  Adherence  (La  traction 
sur  fortes  rampes  par  adherence  supplementaire),  Ch.  Dantin.  G6nie  Civil, 
vol.  75,  no.  21,  Nov.  22,  1919,  pp.  501-500,  13  figs.,  partly  on  supp.  plate. 
Hanscotte  system  of  towing  artillery  trains. 

RAILWAY   CONSTRUCTION 

Gbading.  Railway  Grading  with  Stiffing  Derrick  Draglines.  Eng.  &  Contracting. 
vol.  52,  no.  25,  Dec.  17,  1919,  pp.  091-092,  1  fig.  Experience  of  Miami  conser- 
vancy district. 

Land  Submergence.  Submergence  of  Culturable  Land  by  Railway  Embankment — 
II,  R.  Egerton  Purves.  Indian  Eng.,  vol.  00,  no.  17,  Oct.  25,  1919,  pp.  235-237. 
Calculations  of  flood  volume. 

Profiles.  The  Mountain  Gradients  on  the  Canadian  Northern  Railway  System, 
Thos.  H.  White.  Can.  Ry.  &  Mar.  World,  no.  202,  Dec.  1919,  pp.  043-644, 
1  fig.  Showing  comparative  profiles  of  railways  crossing  western  mountain 
ranges. 

Subsubfacb  Waterproofing.  Waterproofing  Subsurface  Railroad  Structures, 
Joseph  Ross.  Mun.  Engr.  Jl.,  vol.  5,  nos.  7  and  8,  Sept.  and  Oct.  1919,  pp. 
124,1-124-12.     Review  of  systems  employed. 

RAILWAY   ELECTRIFICATION 

Control.  Railroad  Electrification  Facts  and  Factors,  A.  J.  Manson.  Ry.  Elec. 
Engr.,  vol.  10,  no.  11,  Nov.  1919,  pp.  391-393,  7  figs.  Argument  advocating 
superiority  of  electro-pneumatic  system  of  control  over  electro-magnetic  method. 

Design.  Electrification  of  Steam  Railroads  in  1919,  Edwin  B.  Katte.  Off.  Proe. 
New  York  RR.  Club,  vol.  29,  no.  10,  Nov.  21,  1919,  pp.  5767-5773,  4  figs. 
Trend  of  design  of  electric  locomotives. 

New  Side  Contact  Design  for  Railway  Electrification,  E.  Goolding.  Tram- 
way &  Ry.  World,  vol.  40,  no.  24,  Nov.  13,  1919,  pp.  273-275,  1  fig.  Designed 
with  a  view  to  provide  complete  protection  to  live  parts,  free  drainage,  straight 
board  protection  with  movable  clamps  and  room  for  anchoring  and  cable 
connections. 

Melbourne.  Melbourne  Suburban  Railways  Electrified — I,  Elec.  Ry.  Jl.,  vol.  54, 
no.  20,  Nov.  15,  22,  29  and  Dec.  0  and  13,  1919,  pp.  902-900,  11  figs.  Direct- 
current  1500-volt  system  with  overhead  trolley  is  employed.  Notably  different 
from  American  practice  is  large  number  of  units  of  smaller  capacity  in  station, 
which  accommodates  six  steam  trubincs  generating  units  of  only  10,000  kw. 
normal  rated  capacity. 

Progress.  The  Progress  of  Railroad  Electrification,  Paul  M.  Lincoln.  Elec.  News, 
vol.  28,  no.  23,  Dec.  1,  1919,  pp  37-39.  Necessity  of  electrification  emphasized 
by  quoting  that  U.  S.  steam  roads  are  now  using  25  per  cent  of  al  coal  mined. 

Regenerative  Braking.  Electrification  of  Railroads  (Electrificacion  de  vias 
ferreas),  Cesar  A.  Cipriani.  Informaciones  y  Memorias  de  la  Sociedad  de 
Ingenieros  del  Peru,  vol.  21,  no.  10,  Oct.  1919,  pp.  405-477.  Economical 
significance  of  introducing  regenerative  brakes. (Concluded.) 

South  Africa.  Electrification  of  the  South  Africa  Railways,  Robert  E.  Thayer. 
Ry.  Age,  vol.  67,  no.  22,  Nov.  28,  1919,  pp.  1051-1055,  3  figs.  Report  of  London 
consulting  engineers  for  electrification  of  800  route  miles.  Electric  freight 
locomotives  weighing  268,800  lb.  having  tractive  effort  fo  48,000  lb.  for  1  hr. 
and  04,000  lb.  for  short  periods  are  recommended. 

RAILWAYS 

Accounting.  Accounting  of  Railway  Goods  Traffic,  L.  C.  Webber  Reed.  Ry. 
Gaz.,  vol.  31,  no.  21,  Nov.  21,  1919,  pp.  065-600.  Suggests  that  forwarding 
of  all  goods  traffic  "carriage  paid"  would  avoid  necessity  of  abstracting,  simplify 
accounts,  and  produce  great  economies. 


Ashpits.  Railway  Ashpits  of  New  Design.  Eng.  News-Rec.,  vol.  83,  no.  21,  Dec.  11 
and  18,  1919,  pp.  1007-1008.  Sides  are  vertical  instead  of  sloping  and  ash- 
car  track  is  on  center  line  instead  of  being  outside  pit. 

Canada.  The  Future  of  Canada's  Transportation  Problem.  Ry.  Age,  vol.  07, 
no.  21,  Nov.  21,  1919,  pp.  1007-1010.  Opportunity  present  situation  offers 
to  test  relative  merits  of  government  and  private  ownership. 

China.  The  Chinese  Government  Railways,  Frank  Rhae.  Railroad  Herald,  vol.  23, 
no.  12,  Nov.  1919,  pp.  17-24,  22  figs.  Signallins  construction  and  maintenance 
methods.     Trade  Commissioner's  Report  to  U.  S.  Dept.  of  Commerce. 

Franchises,  Service-at-Cost.  Service-at-Cost  Bibliography,  Mary  P.  Billingsley. 
Aerea,  vol.  8,  no.  4,  Nov.  1919,  pp.  494-501.  Including  chronological  list  of 
service-at-cost  franchises. 

Freight  Handling.  Electric  Automechanical  Handling  of  1'n-ieht  Shipments 
Zenas  W.  Carter.  Elec.  Rev.,  vol.  75,  no.  23,  Dec.  0,  1919,  pp.  939-941. 
Proposed  central  freight  station  for  London  using  Gattle  system. 

Government  Ownership.  Canada's  Extension  of  Railway  Nationalization,  Ry. 
Age,  vol.  07,  no.  19  and  20,  Nov.  7  and  14,  1919,  pp.  906-910  and  972-973. 
Transportation  situation  as  developed  by  Government  ownership.  Events 
and  policies  which  have  tended  to  create  dominion-owned  transcontinental 
line. 

Railway  Nationalisation  in  Japan.  Engineering,  vol.  108,  no.  2S03, 
Sept.  19,  1919,  pp.  383-384.  It  is  said  that  financial  results  of  railways  under 
Government  management  have  shown  tendency  towards  steady  improvement. 
Profit  earned  by  State  railways  averaged  0.01  per  cent  for  last  eight  years. 
Tables  showing  comparison  of  conditions  before  and  after  nationalization. 

Miami  Conservancy.  The  Miami  Conservancy  Relocates  Four  Railways.  Ry. 
Age,  vol.  07,  no.  21,  Nov.  21,  1919,  pp.  1001-1005,  10  figs.  How  55  miles  of 
new  track  were  constructed  to  replace  lines  lying  within  flood  basin. 

Military,  Narrow-Gage.  Notes  on  Army's  Light-Railway  Practice  in  France, 
Paul  McGeehan.  Eng.  News-Rec,  vol.  83,  no.  14,  Oct.  2,  1919,  pp.  653-055, 
1  fig.  Experience  is  outlined  as  presenting  field  for  improvement  in  certain 
details  of  construction  and  equipment  of  narrow-gage  lines. 

Projected.  From  Europe  to  Africa  and  America  Through  Spain  (De  l'Europe  a 
l'Afrique  et  a  l'Amerique  par  l'Espagne),  M.  N.  Suss.  Memoires  et  Compte 
Rendu  des  Travaux  de  la  Soeie'te  des  Ingenieurs  Civils  de  France,  vol.  72, 
nos.  7,  8  and  9,  July-Sept.  1919,  pp.  Concerning  railway  routes  projected 
by  French  Government. 

Signals.  A.  C.  Signal  Mechanism,  A.  E.  Tattersall,  Ry.  Engr.,  vol.  40.  no.  479, 
Dec.  1919,  pp.  200-209,  8  figs.  Comparative  study  of  commutator  series  motors 
and  induction  motors. 

An  Electric  Interlocking  Replaces  a  Pneumatic,  B.  A.  Lundy.  Ry. 
Signal  Engr.,  vol.  12,  no.  12,  Dec.  1919,  pp.  418-425,  13  figs.  Direct-current 
installation  permitting  attendance  of  boiler  by  signalman  without  his  having 
to  pass  through  relay  room  or  come  in  contact  with  any  of  switchboards  or 
relays. 

Spikes.     Laboratory  Tests  on  a  New  Spike.     Ry.  Maintenance  Engr.,  vol.  15,  no.  12, 

Dec.  1919,  pp.  443-445,  5  figs.     Sessler  grip  spike  which  has  grooved  shank 

i      and  round  head.     Tests  were  for  resistance  to  direct  pull  and  resistance  to 

direct  pull  as  affected  by  redriving,  and  were  made  at  Civil  Eng.  Laboratory 

of  Columbia  Univ. 

Tests  on  the  Holding  Power  of  Railroad  Spikes,  Albin  H.  Beyer  and 
William  J.  Krefeld.  Schools  of  Mines,  Eng.  &  Chem.,  Columbia  Univ.,  Dept 
Civ.  Eng.,  bul.  no.  1,  Sept.  1919,  54  pp.,  31  figs.  It  is  concluded  from  tests 
that  rail  fastenings  act  as  elastic  structures  within  certain  limits,  depending 
upon  character  of  wood  and  type  of  spike. 

Terminal.  The  Marine  Terminal  Railway,  H.  M.  L.  Harding.  Int.  Mar.  Eng. 
vol.  24,  no.  11,  Nov.  1919,  pp.  741-742.  General  principles  governing  location 
and  arrangement  of  tracks  and  movement  of  freight. 

Tp.ack.  Concrete  Track  Supports,  A.  C.  Irwin.  Concrete  and  Constructional  Eng. 
vol.  14,  no.  12,  Dec.  1919,  pp.  729-735,  10  figs.  Details  of  conci<etc  track 
construction  on  various  roads  in  U.  S.  A.    (Concluded.) 

How  to  Maintain  Track,  R.  H.  Findley.  Elec.  Ry.  Jl.,  vol.  54,  no.  10, 
Oct.  18,  1919,  pp.  762-764.  Concerning  selection  of  ties  and  uses  of  labor- 
saving  track  tools  and  of  arc-welding  in  maintaining  special  work.  Paper 
read  before  Iowa  Electric  Ry.  Assn. 

•See  also  Cars;  Locomotives;  Street  Railways;  Railways  Construction. 

RANGE   FINDERS 
See  Artillery,  Range  Finders. 

RECONSTRUCTION    PERIOD 

The,  Human  Element  in  Engineering,  J.  Hamilton  Gibson,  Engineering, 
vol.  108,  no.  2811,  Nov.  14,  1919,  p.  667.  Important  part  the  engineer  must 
play  in  reconstruction  work.  Presidential  address  read  before  Liverpool 
Eng.  Soc. 

RECTIFIERS 

Result  Obtained  with  Mercury  Rectifiers  (Erfahrungen  mit  Quecksilber- 
gleichrichtcrn)  Elektrotechnischer  Anzeiger,  vol.  30,  nos.  35-36,  Apr.  22,  1919, 
pp.  171-172.  Writer  comes  to  conclusion  that  rectifier  is  practical  and  important 
apparatus,  especially  for  small  central  stations.  Paper  read  before  Assn. 
of  Private  Central  Station  Operators,  District  of  Paderbron. 

Wave  Form  Obtained  from  the  Aluminum  Rectifier,  N.  H.  Williams  and 
J.  M.  Cork.  Elec.  World,  vol.  74,  no.  18,  Nov.  15  and  22,  1919,  pp.  937-39S. 
6  figs.  Pulsating  current  and  voltage  from  aluminum  rectifiers  smoothed  out 
by  inductanee  in  series  and  condensers  across  load. 
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REFRIGERATION 

See  Cars  Refrigeration;  Ice  Plants;  Tanks,  Freezing. 

REFRIGERATOR  CARS 

See  Cars,  Refrigerator 

RESERVOIRS 

Concrete  Fuel  Oil  Reservoirs,  H.  B.  Andrews.  Oil  News,  vol.  7,  no.  23, 
Nov.  20,  191!),  pp.  15-17,  2  figs.  Considerations  in  regard  to  location,  size, 
shape,  proportions  and  protection.     Paper  read  before  Am.  Concrete  Inst. 

I  AIXIXG    WALLS 

Concrete  I-Beams  Used  to  Make  Crib  Retaining  Wall.  Eng.  News-Rec, 
vol.  83,  no.  14,  Oct.  2,  1919,  pp.  651-652,  4  figs.  Experience  of  railroad  is  said 
to  have  shown  that  concrete  structure  combines  flexbility  of  wood  crib  with 
permanence  of  concrete. 


See  Concrete  Blocks. 


REVETMENTS 


ROADS 


Macadam.  Method  of  Constructing  Macadam  in  Province  of  Quebec,  A.  Paradis. 
Eng.  &  Contracting,  vol.  52,  no.  23,  Dec.  3,  1919,  pp.  648-649.  Method 
necessitated  by  reason  of  special  conditions  found,  such  as  heavy  winter  frost 
which  penetrate  several  feet  into  earth  and  cause  heaving,  and  nature  of  local 
materials.     Paper  read  before  Can.  Good  Roads  Assn. 

Resurfacing  of  Old  Macadam  Streets  in  Milwaukee,  C.  .1.  Van  Etta. 
Mun.  &  County  Eng.,  vol.  57,  no.  5,  Nov.  1919,  pp.  195-196,  4  figs.  Surface 
of  old  road  after  being  cleaned,  is  spiked  or  scarrified.  Road  surface  is  res- 
haped, made  smooth  conforming  with  grade,  but  2J-3  in.  below  finished  grade, 
and  rolled  until  firm  and  hard. 


Bituminous  Macadam.  Asphalt  Macadam  (Bituminous)  Roads,  and  Their  Extended 
Use,  H.  T.  Wakelam.  Engineering,  vol.  108,  no.  2813,  Nov.  28,  1919,  pp. 
737-738.  Experiments  to  determine  wearing  qualities  of  varii  us  road  metals. 
Why  Bituminous  Macadam  Is  Successful  in  Rhode  Island,  Irving  W. 
Patterson.  Eng.  News-Rec,  vol.  83,  no.  21,  Dec.  11  and  18,  1919,  pp.  976-984, 
4  figs.  Writer  is  of  opinion  that  bituminous  macadam  properly  laid  is  economi- 
cal pavement  under  certain  conditions.  He  claims  that  good  results  have 
been  obtained  in  Rhode  Island  with  bituminous  concrete  of  mineral  aggregate, 
consisting  of  local  sand  or  gravel  laid  over  base  of  local  rock  crushed  to  large 
sizes 

ISrick.  The  Economy  of  Brick  Street  and  Road  Construction,  Will  P.  Blair.  Clay- 
Worker,  vol.  72,  no.  5,  Nov.  1919,  pp.  440-441.  Advises  against  building 
curve  in  brick-paved  country  roads.  Paper  read  before  Am.  Soe.  for  Mun. 
Improvements. 

Classification.  Classification  and  Uses  of  Highways  and  the  Influence  of  Federal- 
Aid  Acts,  Thomas  H.  MacDonald.  Eng.  News-Rec,  vol.  83,  no.  21,  Dec  11 
and  18, 1919,  pp.  985-988.  An  address  before  Louisville  Convention  of  American 
Association  of  State  Highway  Officials,  Dec  10,  1919. 

Classification  of  Highways,  H.  G.  Shirley.  Better  Roads  &  Streets, 
vol.  9,  no.  10,  Oct.  1919,  pp.  339-340.  Proposes  plan  of  national,  state  and 
county  highways  at  expenditure  of  seventeen  billion  dollars  during  next  ten 
to  twenty  years. 

Concrete.  A  Reinforced  Concrete  Highway  in  Essex.  Concrete  and  Construc- 
tional Eng.,  vol.  14,  no.  12,  Dec  1919,  pp.  708-710,  l  fig.  Road  is  reinforced 
with  fabric  which  is  pressed  IVi  inch  from  bottom. 

Details  of  Inspection  and  Construction  in  Concrete  Highway  Work, 
H.  Eltinge  Breed.  Am.  City,  Town  &  County  Ed.,  vol.  21,  no.  4,  Oct.  1919, 
pp.  305-309,  1  fig.  Concerning  manner  of  testing  fine  aggregate  for  organic 
impurities,  gradation,  inortar  strength,  and  volume  of  silt  or  loam. 

New  Features  in  Indiana's  Concrete  Road  Specifications,  Eng.  News- 
Rec,  vol.  83,  no.  15,  Sept.  25,  1919,  pp.  614-615.  Specifications  of  Ind.  State 
Highway  Commission  include  both  one  and  two-course  construction,  with 
and  without  reinforcement,  but  conditions  determining  use  of  these  alternative 
designs  are  not  stated. 

Reinforced  Concrete  Roads,  Their  Construction,  Maintenance  and  Life. 
W.  Matthews  Jones.  Engineering,  vol.  108,  no.  2813,  Nov.  28,  1919,  pp.  733- 
735.  Recommendations  to  surveyors.  Paper  read  before  County  Councils 
Assn.  at  Roads  and  Transport  Congress. 

Recent  Developments  in  Concrete  Highway  Construction,  A.  N.  Johnson. 
Mun.  &  County  Eng.,  vol.  57,  no.  5,  Nov.  1919,  pp.  204-206.  Concerning 
grading  of  aggregate,  determining  amount  of  water  to  use,  methods  of  finishing, 
and  uses  of  machinery  and  reinforcement. 

The  Advent  of  Concrete  Roads  in  the  Metropolitan  Area.  Concrete 
.'•  Constructional  Eng.,  vol.  14,  no.  11,  Nov.  1919,  pp.  638-643,  4  figs.  Account 
of  constni'  trious  com  rete  roads  in  London  district. 

•\ci'  Valid,  flood  Roads  Are  a  Factor  in  Production,  W.  A.  McLean.  Con- 
tract I!,  ,  ,-  I.  33,  no.  47,  Nov.  19,  1919,  pp.  1061-1062.  Emphasizes  service 
rendered  by  in  ;hways.     Paper  read  before  Elec.  Club  of  Toronto. 

Grades.  Capacity  Load  and  Ruling  Grade  in  Highway  Transportation,  R.  C. 
Harnett.  Eng.  ,v  Contracting,  vol.  52,  no.  23,  Dec  3,  1919,  pp.  637-638,  3  figs. 
Graphs  indicating  effe<  to    gradi     in  reduction  of  trailer  loads. 

■  t.t .  The  Construction  and  Maintenance  of  Gravel  Roads,  Frederick  H.  Colburn 
Good  Roads,  vol  !8,po  20,  Nov.  12, 1919,  pp:  2U-2I3, 2  figs.  Paper  presented 
before  New   Hampshire  Good  Roads  Assn. 

II  m;d-Si;hfacri>.     Hard-Surfaced  Roads — II,  E.  J.  Wulff.     Good  Roads,  vol.  IS, 
no.    is,  Oct     -"'.    1919,   pp.    195-196,  2  figs.     Discussion  of  different  types  of 
lurfaeed   roads   with   special   reference  to  conditions  in   North  Carolina. 
Paper  read  before   North  Carolina  Good  Roads  Assn. 

Impact  Test,     Impact    fl    I    on  Highway  Surfaces,  A    T.  Goldbeclc,     Eng.  World, 

15,  re,.   II,  Dee    l.   [919,  pp    37-43,   13  figs.     Also  Eng.  &  Contracting, 

vol.  52.  no.  23,  Dec.  3,  1919,  pp.  651-652.     Made  by  Bur.  of  Public  Roads 

fortl  -  nnining  '  I)  amount  of  impact  delivered  to  road  surfaces, 

i  of  this  impact  on  different  types  or  surfaces. 

i.i.went  Co  Paved  Roads  Built  in  Installments  From  Dirt  Roads. 

Ens    New     I  BO    21,  Dee.   II   and   18,   1919,  pp.   1008-1009.     Plan 

followed  at  Iowa. 


Maintenance. 
vol.   108 


Heavy    Motor   Transport   and    Road    Construction.     Engineering, 
no.   2814,  Dec.  5,   1919,  pp.   768-772.     Symposium  of  weight,  con- 
struction  and   speed   of   mechanically-propelled    vehicles   in   relation   to   con- 
struction and  maintenance  of  roads  at  Road  and  Transport  Congress  of  County 
Councils  Assn. 

Maintenance  of  Indiana  Highways,  George  E.  Martin.  Purdue  University, 
Pub.  Eng.  Dept.,  Highway  Bui.  no.  1,  vol.  1,  Apr.  1919,  24  pp.,  10  figs.  Con- 
cerning building  and  placing  of  new  culverts,  refiooring  of  bridges,  cutting 
down  hills  and  raising  fills.  It  is  particularly  emphasized  that  "the  public 
must  be  educated  to  the  fact  that  there  is  no  perfect  road  surface,"  and  that 
"all  of  them,  no  matter  how  built  and  of  what  material,  require  maintenance." 

Patrol  Maintenance.  Patrol  Maintenance  on  Hard  Surface  Roads,  J.  S.  Crandell. 
Can.  Eng.,  vol.  37,  no.  25,  Dec.  18,  1919,  pp.  542-543,  4  figs.  Design  of  patrol 
house  for  storing  road  materials  and  inexpensive  municipal  storage  tank. 

Motor  Truck  Patrol  Maintenance  on  Gravel  Roads,  Charles  E.  Moore. 
Am.  City,  Town  &  Country  Ed.,  vol.  21,  no.  5,  Nov.  1919,  pp.  419-420. 
Practice  in  Rock  County,  Wis. 

Reconstruction.  Reconstruction  of  Narrow  Trunk  Highways.  Good  Roads, 
vol.  18,  no.  21,  Nov.  19,  1919,  pp.  219-220.  Progress  report  of  Committee 
of  Am.  Road  Builders'  Assn. 

Snow  Removal.  Solving  Snow  Problem  on  Highways,  A.  H.  Hinkle.  Eng.  & 
Contracting,  vol.  52,  no.  23,  Dec.  3,  1919,  pp.  642-644,  3  figs.  From  bulletin 
offering  suggestions  for  keeping  roads  open  for  motor  traffic  during  winter 
months;  prepared  by  Dept.  Highway  Commissioner  of  Ohio,  and  shaped 
snow  plow  designed  by  Ohio  State  Highway  Dept.  is  described. 

See  also  Street  Cleaning. 

Surfacing.  Types  of  Surfacing  for  Light  and  Medium  Traffic  Roads,  C.  L.  Moth. 
Eng.  &  Contracting,  vol.  52,  no.  23,  Dec.  3,  1919,  p.  650.  Used  in  Minnesota 
where  subgrade  materials  are  principally  either  heavy  clay  or  black  loam. 

See  also  Pavements. 

ROAD    MACHINERY 

Large  Paving  Mixer  Puts  in  180- Yard  Slab  Every  Hour.  Eng.  News-Rec, 
vol.  83,  no.  14,  Oct.  2,  1919,  pp.  658-659,  5  figs.  Bulk  cement  is  clamshelled 
from  gondola  cars  to  bins;  boxes  carrying  proportioned  batches  crane-charged 
into  mixer. 

Machines  Take  the  Place  of  Men  on  20-Mile  Concrete  Road.  Cement 
&  Eng.  News,  vol.  31,  no.  12,  Dee.  1919,  pp.  24-26,  4  figs.  Also  Eng.  News- 
Rec.  vol.  83,  no.  14,  Oct.  2,  1919,  pp.  664-666,  4  figs.  Methods  of  grading, 
subgrading  and  slab  construction  in  Illinois  section  of  Lincoln  Highway. 

Recent  Developments  in  Concrete  Highway  Construction,  A.  N.  Johnson. 
Eng.  &  Contracting,  vol.  52,  no.  23,  Dec.  3,  1919,  pp.  644-674.  5  figs.  Special 
machinery  for  finishing  concrete  roads.  Paper  read  before  Am.  Soc  for  Mun. 
Improvements. 

ROCK   CRUSHERS 

Design  of  Large  Rock -Crushing  Plant — II,  Brownell  MeCraw.  Rock 
Products,  vol.  22,  no.  23,  Nov.  8,  1919,  pp.  24-25.  Location  of  rejection 
crushers  and  storage  bins. 

ROCK   DRILLS 

Development  of  the  Rock  Drill  in  America,  Charles  Austin  Hirschberg. 
Eng.  &  Min.  Jl.,  vol.  108,  no.  17,  Oct.  25,  1919,  pp.  677-681,  26  figs.  General 
types  of  power  rock  drills  and  parts. 

ROLLING   MILLS 

Xew  Rolling-Mil!  Plant  at  the  Works  of  Messrs.  Steel,  Pecch  and  Tozer, 
Ltd.  Iron  &  Coal  Trades  Rev.,  vol.  99,  no.  2702,  Dec.  12,  1919,  pp.  763-765. 
18  figs.,  partly  on  four  supp.  plates.  Details  of  plant  for  rolling  billets  and 
slabs. 

Electrically  Driven  Reversing  Rolling  Mills,  Wilfred  Sykes.  Iron  Age, 
vol.  104,  no.  26,  Dec  25,  1919,  pp.  1332-1333.  With  notes  on  comparative 
values  of  electric  and  steam  drives.     Discussion  before  Am.  Iron  &  Steel  Inst. 

Rolls  Strip  Steel  in  Long  Lengths,  G.  H.  Manlove.  Iron  Trade  Rev., 
vol.  65,  no.  20,  Nov.  13.  1919,  pp.  1317-1320,  6  figs.  Vertioal  guides  near 
last  finishing  stand  impart  oscillating  motion  to  product  as  it  slides  on  edge 
to  coders. 

RUBBER 

Synthetic.  An  Examination  of  Germin  Synthetic  Rubber,  Lothar  E.  Weber. 
India  Rubber  World,  vol.  01,  no.  2,  Nov.  1,  1919,  pp.  71-72.  4  figs.  Results  of 
chemical  analyses  of  four  samples  of  synthetic  rubber  obtained  from  Germany 
and  tests  for  determining  their  aging  properties  cause  writer  to  call  this  synthetic 
product  an  astounding  chemical  accomplishment.  * 

The  Future  of  Artifical  Rubber,  E.  K.  Rideal.  Chem.  Engr.,  vol.  27, 
no.  10,  Oct.  1919,  pp.  249-251.  After  reviewing  various  methods  of  preparing 
butadienes  writer  concludes  that  possiblo  competition  of  synthetic  process 
rubber  with  natural  product  does  not  rest  entirely  with  successful  economic 
development  of  one  of  these  processes  because  "natural  rubber  by  no  means 
consists  entirely  of  condensed  isoprene."     From  Chem.  Age. 
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Vulcanization.  The  Comparative  Effect  of  Organic  Accelerators  and  Magnesia 
in  Vulcanizing  Rubber,  Henry  P.  Stvens.  India-Rubber  Jl.,  vol.  58,  no.  12, 
Sept.  10,  1919,  pp.  17-21,  5  figs.     Result  of  experiments. 

The  Effect  of  Organic  Accelerators  on  the  Vulcanization  Coefficient,  D.  F. 
Cranor.  India  Rubber  World,  vol.  61,  no.  3,  Dec.  1,  1919,  pp.  137-140,  3  figs. 
Experiments  said  to  have  demonstrated  that  under  certain  conditions  good 
mechanical  properties  can  be  obtained  in  rubber  with  very  low  degree  of 
chemical  combination  of  sulphur. 

RUBBER   TUBING 

A  Clip  for  Preventing  Rubber  Connections  from  Slipping  Off  Glass  and 
Metal  Tubing  and  for  Attaching  Pressure  Pumps  to  Taps,  Charles  A.  Keane 
and  G.  Patchin.  Jl.  Soc.  Chem.  Indus.,  vol.  38,  no.  22,  Nov.  29,  1919.  pp. 
391T,  4  figs.  Two  portions  of  cylinder  hinged  at  one  end  are  fastened  over 
rubber  by  screw-clasp  fitted  at  other  end. 

SACCHARIMETERS 

Specification  for  a  Commercial  Quartz-Wedge  Saccharimeter  as  Compiled 
by  American  Sugar  Chemists.  Int.  Sugar  .11.,  vol.  21,  no.  251,  Nov.  1919, 
pp.  565-568.  Based  on  suggestions  received  from  various  individuals  and 
associations  representing  over  100  chemists. 

SAFEGUARDS 

The  Fundamental  Principled  of  Safeguarding,  Svdney  J.  Williams.  Min. 
&  Sci.  Press,  vol.  119,  no.  21,  Nov.  22,  1919,  pr>.  746-748;  also  Safety  Eng., 
vol.  38,  no.  4,  Oct.  1919,  pp.  217-219.  Point  in  regard  to  location  of  safe- 
guards for  counterweights,  cranks,  reciprocating  parts,  etc.  Paper  read  before 
National  Safety  Congress. 

SAFETY   CODES 

Proposed  Changes  in  Part  II,  National  Electical  Safety  Code.  Elec. 
Rev.,  Chicago,  vol.  75,  nos.  23  and  24,  Dec.  5  and  13,  1919,  pp.  944-948  and 
982-986.  Text  of  proposed  revision  of  section  28  and  comment  on  voltage 
classification  prepared  by  Bur.  of  Standards. 

SAFETY   ENGINEERING 

Is  Industrial  Death  Necessary?  Lucian  W.  Chaney.  Safety  Eng., 
vol.38,  no.  4,  Oct.  1919,  pp.  196-198.  Analysis  of  cases  leads  writer  to  conclude 
that  accidents  decrease  with  improved  construction,  especially  in  blast  furnaces. 
Paper  read  at  Eighth  Annual  Safety  Congress. 

Twelve  Months  Progress  in  Safety  Work,  David  van  Schaack.  Safety 
Eng.,  vol.  38,  no.  4,  Oct.  1919,  pp.  202-206.  Rapid  development  of  work, 
schools  for  safety  supervisors,  safety  education,  St.  Louis  plan,  and  the  promo- 
tion of  national  efficiency  are  discussed.  Paper  read  before  Eighth  Annual 
Safety  Congress. 

The  Medical  and  Surgical  Care  of  Industrial  Workers,  C.  D.  Sclby.  Eng. 
&  Indu3.  Management,  vol.  2,  no.  22,  Nov.  27,  1919,  pp.  682-685,  3  figs.  From 
bulletin  prepared  by  Surgeon-General  of  U.  S.  Public  Health  Service,  surveying 
efforts  made  throughout  U.  S.  to  deal  with  problems  of  injury  and  disease  in 
industry. 

■See  also  Building,  Accidents. 

SAFETY    LAMPS 

Safety  Lamp  Gauzes — VII,  T.  .1.  Thomas.  Colliery  Guardian,  vol.  118, 
no.  3071,  Nov.  7,  1919,  pp.  1241-1242.  Tables  showing  average  temperatures 
of  safety  lamp  gases  in  high-velocity  explosive  currents. 

SAND   BLAST 

Application  of  Sandblast  to  Genera!  Foundrv  Work — I,  H.  D.  Gates. 
Am.  Mach.,  vol.  51,  no.  16,  Oct.  16,  1919,  pp.  723-726,  7  figs.  Equipment 
suitable  for  average  jobbing  foundry. 


SAND    DEYING 


.See  Fuel  Oils,  Storage. 

SANITATION 

Effect  of  Installation  of  Drainage,  Sewerage  and  Water  Purification  on 
Community  Health.  Eng.  &  Contracting,  vol.  52,  no.  24,  Dec.  10,  1919,  p.  666. 
Experience  of  New  Orleans  following  introduction  of  effective  drainage  in  1900, 
of  sewerage  starting  in  1907,  and  water  purification  in  1908.  Committee  report 
presented  at  convention  of  Am.  Soc.  of  Municipal  Improvements. 

Public  Health  and  Sanitation.  Times  Eng.  Supp.,  no.  536,  June  1919, 
pp  187.  Financial  considerations.  Suggests  that  Government  should  adopt 
principle  that  drains  and  sanitary  arrangements  of  all  dwellings,  from  largest 
houfe  to  smallest  cottage,  must  comply  with  standard  of  high-class  work 
described. 

SAWING  MACHINES 

Power  Saw  for  Meat  Works.  Cold  Storage,  vol.  22,  no.  260,  Nov.  20,  1919 
pp.  284-286.  2  figs.     Describing  Australian  invention. 

A  Rapid  Vertical  Sawing  Machine  for  Metal.  Shipbuilding  &  Shipping 
Rec.,  vol.  14,  no  22,  Nov.  27,  1919,  pp.  621:622,  3  figs.  Blade  is  set  vertically 
and  this  with  angular  setting  of  frame  is  said  to  enable  machine  to  be  utilized 
for  large  number  of  jobs. 


SCAFFOLDING 

Poor  Scaffolding  a  Cuase  of  Many  Accidents.  Contract  Rec,  vol.  33, 
no.  47  &  48,  Nov.  19,  &  26,  1919,  pp.  1069-1072  &  1098-1100,  9  figs.  Safety 
measures  in  their  erection.  Concerning  proper  use  of  guard  rails,  foot  boards 
and  overhead  protection  and  erection  of  outrigger  and  suspended  scaffolds. 


SCALES 

The  Howe  Master  Scale,  Carl  R.  Hinsman.  Scale  Jl.,  vol.  6,  no.  3,  Dec. 
10,  1919,  pp.  7-8,  2  figs.  Account  of  test  and  calibration  of  two  of  these  scales 
by  Bureau  of  Standards. 

A.  R.  A.  Issues  New  Specifications  for  Track  Scales.  Ry.  Age,  vol.  67, 
no.  23,  Dec.  5,  1919,  pp.  1098-1100.  Also  Ry.  Maintenance  Engr.,  vol.  15,  no. 
12,  Dec.  1919,  pp  440-443.  Intended  to  apply  to  knife  edge  scale  of  straight 
and  torsion  lever  types  for  weighing  cars  in  regular  interchange  service.  Rules 
were  drawn  up  by  joint  committee  representing  American  Railway  Engineering 
Association,  U.  S.  Bur.  of  Standards.  Railroad  and  Warehouse  Commission  of 
Minn.,  National  Scale  Men's  Association,  and  Scale  Manufacturers'  Association. 

Inspection  of  and  Testing  Railroad  Track  Scales,  Eugene  Motchman. 
Scale  Jl.,  vol.  6,  no.  3,  Dec.  10,  1919,  pp.  9-10,  2  figs.     Suggested  procedure. 

SCIENTIFIC  MANAGEMENT 

Automotive  Industry.  Decreasing  Labor  Cost  Despite  the  Prevalent  Unrest,  Harry 
Tipper.  Automotive  Industries  vol.  41,  no.  22,  Nov.  27,  1919.  pp.  1082-1083. 
Experience  of  machine  shop  employing  2500  men  which  is  said  to  have  permitted 
53  per  cent  increase  in  wages  and  25  per  cent  decrease  of  labor. 

CoalMines.  Taylorism  in  the  Mine.  Colliery  Guardian,  vol.  118,  no.  3074  and  3076, 
Nov.  28  and  Dec.  12,  1919,  pp.  1429-1430  and  1574.  Suggested  application. 
(To  be  continued.)     Paper  read  before  Societe  da  lTndustrie  Minerale. 

Control  Boards.  Control  Board  for  Truck  Production,  J.  F.  Danielson.  Indus. 
Management,  vol.  58,  no.  5,  Nov.  1919,  pp.  384-387,  9  figs.  Suggested  board 
which  is  divided  into  as  many  sections  as  there  are  models  produced,  space 
allotted  to  model  being  dependent  upon  production  requirements. 

Progress  Planning  Boards  in  Locomotive  Repair  Work.  Ry.  Gaz.,  vol. 
31 ,  no.  22,  Nov.  28,  1919,  pp.  707-70S,  1  fig.  Methods  of  forecasting  and  plan- 
ning locomotive  repair  work. 

Shops.  Co-ordinating  Shop  Management,  M.  H.  Potter.  Iron  Trade  Rev.,  vol.  55, 
no.  25,  Dec.  18  of  system  for  obtaining  maximum  efficiency  in  operations  out- 
lined. Balancing  of  production,  division  of  functional  departments  and  systema- 
tizing of  control  explained. 

Scientific  Management — VII  and  VIII,  Henry  Atkinson.  Eng.  &  Indus. 
Management,  vol.  2,  no.  20  and  22,  Nov.  13  and  27,  1919,  pp.  626-630  and  679- 
681,  10  figs.     Diagrams  illustrating  relationship  between  various  departments. 

Standardization.  Standardizing  Works  Methods,  M.  H.  Potter.  Iron  Trade  R.ev., 
vol.  65,  no.  22,  Nov.  27,  1919,  pp.  1449-1451,  8  figs.  Shows  how  success  of 
mechanical  operations  depends  on  system  employed  for  handling  of  men, and 
how  standardization  may  be  applied  to  duties  of  various  departments,  executives 
and  employees  to  obtain  best  results  from  standardization  of  shop  practice. 

Standardizing  the  Job — I,  I.  M.  R.  Lott.  Factory,  vol  23,  no.  6,  Dec. 
19i9,  pp.  1290-1292,  2  figs.     Suggested  names  and  definitions  for  trades. 

See  also  Employment  Management. 


SCLEROMETER 

See  Hardness  Testing. 

SCREW  MACHINES 

Screw  Machines  of  Interchangeable  Design.  Iron  Age,  vol.  104,  no.  24, 
Dec.  11.  1919,  pp.  1187-1189,  8  figs.  Line  of  screw  machine  embracing  five 
sizes,  with  corresponding  bar  capacities  to  7/16  to  1  13/16  in. 

SCREW-TREAD  COMPARATOR 

A  Practical  Comparator  for  Screw  Threads,  .Tames  Hartness.  Am.  Mach., 
vol.  51,  no.  23,  Dec.  18,  1919,  pp.  1057-1059,  9  figs.  Description  of  Hartness 
screw  thread  comparator. 

SEAPLANES 

The  New  British  Seaplane  Carrier  Hermes,  Frank  C.  Bowen.  Rudder, 
vol.  35,  no.  12,  Dec.  1919,  pp.  549-550.  Dimensions  are  558  feet  6  inches  over 
all  by  70  feet  breadth  by  18  feet  draft. 

The  Development  of  French  Naval  Aviation,  John  J.  Ide.  Aviation,  vol. 
7,  no.  8,  Nov.  15,  1919,  pp.  340-345,  13  figs.  Characteristics  of  principal  types 
of  French  Service  Seaplane. 

SEARCHLIGHTS 

Carbon  Arcs  for  Searchlights,  G.  C.  Paterson,  J.  W.  T.  Walsh.  A.  K. 
Taylor  and  W.  Barnett.  Elecn.,  vol.  83,  no.  2168,  Dec.  5,  1919.  pp.  625-627, 
6  figs.  Experiments  undertaken  at  request  of  British  Admiralty.  Object  was, 
(1)  to  develop  best  method  for  testing  carbons  in  order  to  prove  their  value  for 
searchlights,  (2)  to  compare  relative  qualities  of  existing  carbons  other  than  flame 
carbons  for  producing  high-intensity  searchlight  beams,  and  (3)  to  determine 
what  improvements  can  be  made  cither  in  carbons  themselves  or  in  methods  of 
burning  them. 

Si: A  WALLS 

Extending  the  Galveston  Sea  Wall,  J.  B.  Lippincott.  Eng.  News-Rec, 
vol.  83,  no.  13,  Sept.  25,  1919,  pp.  617-619,  8  figs.  Illustrating  building  of  wall 
with  maximum  use  of  mechanical  aid. 
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SEPARATORS 

Centrifugal  Machines  Recover  and  Purify  Oil.  Automotive  Industries, 
vol.  41 ,  no.  20,  Nov.  13,  1019,  pp.  972-973, 4  figs.     De  Laval  separators. 

The    S  A     J.    Dixon.     Southern   Engr.,   vol.   32,   no.   4, 

Dec.  1919.  pp.  38-41,  13  figs.  Explanation  of  benefits  obtained  by  separating 
moisture  from  steam,  together  with  description  of  mechanical  principles  of 
various  devices  so  employed. 

SERIES 

New  Observations  on  Ultra-Spherical  Series  (Nouvelles  observations  sur 
<es  -  I  rwund  Kobetliantz.     Comptes  Rendus  des  Seances 

de  l'Academie  des  Sciences,  vol.  169,  nos.  9  and  18,  Sept.  1  and  Nov.  3,  1919, 
pp.  423-420  and  769-770.     Concerning  summation  of  ultraspherical  development 

'  r)  in  interval  ( — 1,+1).  Reference  is  made  to  theorems  given  in  C.  R. 
vol.  169,  1919,  p.  322. 

SEWAGE 

Army  Camps  c.  Sanitation  and  Reclamation  at  U.  S.  Army  Camps,  Leonard 

I.  Doten.  Jl.  Western  Soc.  Engrs.,  vol.  24,  no.  5,  May  1919,  pp.  263-275  and 
.  (discussion),  pp.  275-28  ! .  1 1  figs.,  partly  on  three  supp.  plates.  Scheme  adopted 
for  cantonments  consisted  of  classification  and  separation  of  waste  materials  in 
such  manner  as  to  secure  greatest  amount  of  revenue  from  sale  of  material;  all 
wastes  were  collected  by  means  of  duplicate  can  system.  Garbage  and  other 
wastes  were  disposed  of  by  sale  to  contractors. 

Disposal.  Sewage-Disposal  Difficulties  at  Madison,  Wisconsin.  Contract  Rec, 
vol.  33,  no.  47,  Nov.  19,  1919,  pp.  1079-1080.  How  sludge  handling  was 
improved  by  hoppers  and  new  pipe  connections. 

Present  Status  ofthe  Sewage  Disposal  Problem,  George  G.  Nasmith.  Can. 
Engr.,  vol.  37,  no.  24,  Dec.  11,  1919,  pp.  519-522.  It  is  noted  that  efforts  to 
recover  nitrogenous  contents  of  sewage  are  made  difficult  by  colloidal  nature  of 
activated  sludge.  In  opinion  of  writer  cities  may  have  to  dissolve  and  oxidize 
as  much  of  organic  material  as  possible,  turning  out  smaller  quantity  of  stable 
residue  and  m  I  tempt  at  conservation. 

The  Present  Situation  in  Regard  to  Sewage  Disposal  Problems  and  Methods, 
George  G.  Nasmith.  Contract  Rec,  vol.  33,  no.  50,  Dec.  10,  1919,  pp.  1137- 
1140.  Combination  of  activated  sludge  or  trickling  filters  with  sludge  digestion 
regarded  as  best  solution. 

Screen's.  Results  of  1918  Operations  of  Testing  Station  of  Milwaukee  Seweratre 
Commissions.  Eng.  &  Contracting,  vol.  52,  no.  24,  Dec.  10,  1919,  pp.  669- 
671.  1  fig.  Experiments  demonstrated  that  revolving  screen  with  slots  2  in.  by 
'A  in.  working  under  2-in.  loss  of  head  handled  3,000,000  gal.  of  sewage  upon 
27 sq.ft.  of  wet  screen  area  per  day  and  removed  158  lb.  of  dry  solids  per 
1,000,000  gai.,  and  that  activated  sludge  tanks  15  ft.  deep  treated  affluent  from 
such  screen  at  rate  of  16.5  million  gal.  per  acre  per  day. 

Sludge  Handling.  Sewage  Sludge  Economic  Value.  Raymond  Wells.  Eng.  World, 
vol.  15,  no.  11 ,  Dec.  1 ,  1919,  pp.  27-31.  How  Cobwell  process,  which  is  usually 
applied  to  handling  of  municipal  garbage,  dead  animals,  slaughter-house  offal 
and  other  wet  organic  waste  materials,  has  been  applied  to  sewage  sludge. 
Paper  read  before  Am.  Soc.  for  Municipal  Improvements. 

Tanks.  "Dortmund"  Sewage  Tank.  Ferro-Concrete,  vol.  11,  no.  4,  Oct.  1919, 
pp.  104-107,  7  figs.  Sewagie  is  discharged  from  carrier  into  east-iron  supply 
pip'-  serving  24-in.  down  pipe  at  center  of  tank,  this  pipe  terminating  14  it. 
below  top  so  that  sewage  may  be  deposited  within  conical  portion. 

Treatment.     Sewage  Treatment  Plant  at  Montezuma,  Iowa,  .T.  H.  Dunlap.     Mun. 
&  County  Eng.,  vol.  57.  no.  5,  Nov.  1919.  pp.  218-222,  6  figs.     Plant  consists  of 
i  mentation  tank   of  Imhof?  type,  siphon   chamber,   two  intermittent  sand 
Ige  bed. 

SEWERS 

Slips  Prove  Disastrous  to  Onen-Cut  Sewers.  Eng.  News-Rec, 
vol.  8'i  no.  21,  Dee.  11  and  IS,  1919,  pp.  989-991,  5  figs.  Experience  in  con- 
ducting Detroit  se 

Multiple  Outlet  Provides  for  Variable  Sewage  Flow,  S.  T.  Smetters.     Eng. 
Vews-I!.,-.,  vol.  83,  no. .16,  Oct    LB,  ,919,  pp.  728-730,  4  figs.     Regulation  and 
distribution  of  sewage  discharge  through  seven  outlets  into  Calumet-Sag  Canal. 
Sewei  '■'•  i  tilation  and  Health,  William  Brown.     Soc.  Engrs.,  .11.  and  Trans  , 
vol.    10,   no.   9,    1919,   pp.   247-261   and    (discussion),  261-27S,   2  figs.     Writer 
[Bcient  ventilation  of  each  whole  system  of  sewerage 
is  the  dominant  desidei  ttum   in  'lie  solution  of  public  health  nroblems"  and 
rs  argument     □      i       ntiation .of  this  proposition  by  studying  conditions  in 
r,ond  noting  hon  formation  of  sewer  gas  is  prevented  by  sewer  ventila- 

tion. 

SHAFTS 

chnellaufende  Wellen),  D.  Dresden.     Zeitschrift  fiir 

gesamte  'I'm! .       n    vol.  16,  no.  20,  July  20,  1919,  pp    197-202,  9  figs. 

Critical  d  di    I  i   al,  Stobola,  i>  inkerley,  Chree,  Kerr  and  Leblanc 

■  ories.    (To  be  continued.) 

i  irmula  ol  Dunkerley  for  Hie  Critical  Velocity  of  Rotating  Shafts: 
Demonstrations  and  Applications  fLa  formule  de  Dunkerley  pour  la  vitesses 
critique  des  arbre  tournante;  demonstration  et  applications),  M.  Goupil. 
Annates  des  Ponf  el  Chau  ee  .  irol  51,  no.  i.  July-Aug.  1919,  pn,  66-74. 
Review  of  application  which  have  appeared  in  technical  pr'sss,  notably  Phil. 
transactions  of  London,  I'm,.  Roj  I  Zeitschrift  des  Vereins  Deutcher 

Ingenieure. 

Siilil.l  AC 

Pure  Gum    Shellac,   Chester    M.    '  hem.    &   Metallurgical   Eng., 

ol  21,  no   I  I.  Dec   10-17,  19  19,  pp,  7 1 5-72 1.  1!  figs      Accounl  of  manufacture 

nd    mo..  i,  i  i  ions  for  pure  shi  I 


SHIPS 

Cargo.  Economical  Cargo  Ships,  Alfred  J.  C.  Robertson.  Int.  Mar.  Eng.,  vol.  24, 
no.  12,  Dec.  1919,  pp.  799-805,  3  figs.  Cost  of  operation  at  four  different  speeds 
of  four  standard  vessels  of  different  sizes.  Paper  read  before  Soc.  Naval  Archi- 
tects and  Mar.  Engrs. 

Coaling.  Coaling  Ships  at  Sea,  H.  Hubert.  Coal  Trade  Jl.,  vol.  50,  no.  49,  Dec.  3, 
1919,  pp.  1393-1395,  3  figs.  British  floating  coal  depot  used  for  storing  large 
quantities  of  coal  afloat. 

The  Michener  Svstem  of  Coaling  Vessels,  George  Frederick  Zimmer. 
Eng.  &  Indus.  Management,  vol.  2,  no.  23,  Dec.  4,  1919,  pp.  729-732,  4  figs. 
Noted  feature  is  that  driving  and  delivery  terminals  are  in  permanent  position 
relative  to  spot  where  coal  is  to  be  delivered  into  vessel. 

Construction.  Internal  Bossing  for  Cargo  Vessels,  E.  de  Brinja.  Int.  Mar.  Eng., 
vol.  24,  no.  11,  Nov.  1919,  pp.  752-754,  2  figs.  Structural  changes  proposed 
where  strength  and  savings  in  space  and  cost  are  of  vital  importance. 

Castings  Used  in  Ship  Construction — II  and  III,  Ben  Shaw  and  James 
Edgar.  Foundry  Trade  Jl.,  vol.  21,  no.  213  and  215,  Sept.  and  Nov.  1919,  pp. 
635-639  and  815-823,  59  figs.  Also  Foundry,  vol.  47,  nos.  20  and  21,  Dec.  1 
and  15,  1919,  pp.  870-873,  902-905,  33  figs.  Patternmaking  of  propeller-shaft 
bracket  moulding  propeller  brackets. 

Electric  Propulsion.  Electric  Propelling  Machinery  of  the  TJ.  S.  S.  Tennessee, 
William  H.  Easton.  Power  Plant  Eng.,  vol.  23,  no.  24,  Dec.  15,  1919,  pp.  1118- 
1119,  3  figs.  Maximum  power  will  be  33,500  hp.  and  maximum  speed  is  expected 
to  be  over  21  knots. 

Electric  Propulsion  of  Merchant  Ships,  W.  L.  R.  Emmett.  Int.  Mar. 
Eng.,  vol.  24,  no.  12,  Dee.  1919,  pp.  814-817,  5  figs.  Results  obtained  with 
electrically  propelled  ships;  advantages  claimed  and  comparison  with  geared 
turbine  and  reciprocating  engine  drive. 

Ex-German.  Electrical  Repairs  on  Ex-German  Ships,  Joseph  Stansbury  Jones.  Int. 
Mar.  Eng.,  vol.  24,  no.  12.  Dee.  1919,  pp.  818-822,  11  figs.  Nature  of  damage  to 
electrical  equipment  by  sabotage;  alterations  and  replacements;  generators  and 
motors  lighting  and  communication  systems. 

Freight.  Designing  Economical  Freighters,  Alfred  J.  C.  Robertson.  Mar.  Rev.,  vol. 
50,  no.  !,  Jan.  1920,  pp.  13-15.  Data  obtained  on  ship  operating  costs,  com- 
piled from  vessels  of  varying  capacities. 

I.aunchings.  Observations  on  Side  Launchings,  John  A.  McAleer.  Int.  Mar.  Eng., 
vol.  24,  no.  11,  Nov.  1919,  pp.  746-749.  Arrangement  of  blocking.  Progressive 
loss  of  support  as  vessel  goes  down  the  ways.     Lifting  and  tipping  pressures. 

Machinery.  Designing  Marine  Machinery  for  Economy,  H.  C.  Dinger.  Int.  Mar. 
Eng.,  vol.  24,  no.  11,  Nov.  1919,  pp.  743-744..  Features  of  machinery  design 
that  affect  fuel  consumption  of  ship.  Reduction  and  simplification  of  pipnig. 
Furnace  and  condenser  losses. 

Models.  Experiments  on  Full  Cargo-Ship  Models.  Shipbuilding  &  Shipping  Rec. 
vol..  14,  no.  20,  Nov.  13,  1919,  pp.  556-558.  2  figs.  Curves  of  propeller  charac- 
teristics.    (Concluded.)     Paper  read  before  Instn.  of  Naval  Architects. 

Molds.  Sequence  of  Mold  Work-  in  the  Loft,  J.  A.  Ridley.  Int.  Mar.  Eng.,  vol.  24 
no.  11,  Nov.  1919,  pp.  754-756.  System  adopted  at  McDougaU-Duluth  Ship- 
yard for  getting  out  material  for  standard  lake  type  cargo  steamers. 

Painting.  How  Modern  Vessels  Are  Painted— II  Fred  R.  Jacobs.  Mar.  Rev.,  vol. 
50,  no.  1,  Jan.  1920,  pp.  30-32,  4  figs.     Uses  of  paint  gun. 

Power  Circulation.  Power  and  Speed  of  Steamcs.  Arthur  R.  Liddell.  Engineer. 
vol.  128,  no.  3331,  Oct.  31,  1919,  pD.  430-431.  Methods  for  calculating 
power  required  to  overcome  different  resistances  experienced  by  ship. 

Propulsion.  Development  of  Geared  Turbines  for  the  Propulsion  of  Ships,  R.  J. 
Walker.  Engineering,  vol.  108,  no.  2803,  Sept.  19,  19)9,  pp.  386-387,  1  fig. 
With  table  of  comparative  results  obtained  with  Parsons  single-reduction  gear 
turbines  and  reciprocating  engines.  Paper  read  before  Engineering  Section  of 
British  Assn. 

The  Propulsive  Efficiencv  of  Single-Screw  Cargo  Ships,  Wm.  McEntee. 
Int.  Mar.  Eng.,  vol.  24,  no.  12,  Dee.  1919,  pp.  796-799,  6  figs.  Effect  of  varying 
amount  of  parallel  middle  body  and  longitudinal  coefficient  simultaneously 
with  constant  over-all  dimensions.  Paper  read  before  Soc.  Naval  Architects 
and  Mar.  Engrs. 

Reinforced-Conckete.  Construction  of  Reinforced  Concrete  Barges  and  Sea- 
going Ships  (La  Construction  des  Chalands  et  des  Navires  de  Mer  en  Ciment 
arm6),  M.  Fourniols.  Revue  Gfinerale  des  Sciences,  vol.  30,  no.  21,  Nov.  15, 
1919,  pp.  617-623,  7  figs.  Development  of  industry,  noting  constructional 
features  of  important  recent  types. 

Sweden's  First  Wood  and  Reinforccd-Concrete  Ship  (Das  erste  Holz- 
Tiisenbetonschiff  Sehwedens),  K.  W.  Ljungdell.  Beton  n.  Fisen,  vol.  18,  nos. 
12  and  13,  Aug.  4,  1919,  pp.  132-136,  17  figs.  It  has  displacement  of  about 
1000  tons  and  carrying  capacity  of  700  tons.  Length  over  all  is  42  m.;  draft 
unloaded, 2. 05,  loaded  in  1  m.;  and  makes  eight  knots  when  loaded. 

Ventilation.  Employing  the  Nozzle  Effect  for  the  Ventilation  of  Ships  (Die  Ausniit- 
zung  der  Dtisenwirkung  fiir  die  Liiftung  auf  Schiffcn),  Freudenthal.  Schiffbnu, 
vol.  20,  no.  20,  July  23.  1919,  pn.  551-560,  26  figs.  Sanitary  significance  of 
enlarged  nozzle.  Increasing  nozzle  effect  by  means  of  suction  nozzle.  (To  be 
concluded.) 


See   Factories. 


SHOPS 


SIDEWALKS 


City  Sidewalks  (I.es  Trottoirsde  ville),  Ch.  Dubasch.  AnnalcsdesTravaux 
Publics  de  Belgique.  vol.  20,  no  3,  Sept.  1919,  pp.  390-391 ,  10  figs.  Their  con- 
struction, practices  in  various  countries  for  determining  their  width  in  proportion 
to  the  total  width  of  street,  their  height,  etc. 
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SILICATES 

Analysis  of  Natural  Silicates  (Contribution  a  l'analvse  des  silicates  naturels) , 
Louis  Dupare.  Bulletin  de  la  Societ6  Francaise  de  Mineralogie,  vol.  42,  no.  4, 
April  1919,  pp.  13S-241,  3  figs.     Suggested  processes  of  analysis. 

SIPHONS 

The  Siphon  and  Its  Relation  to  Heating  Work,  T.  W.  Reynolds.  Heat.  & 
Vent.  Mag.,  vol.  16,  no.  12,  Dee.  1919,  pp.  29-35,  16  figs.  How  this  principle 
is  applied  in  such  devices  as  steam  gages,  cocks,  manometers,  draft  gages,  loop 
seals  and  oil  separators. 

SNOW  REMOVAL 

See  Roads,  Snow  Removal. 

SOAP  BUBBLES 

Soap  Bubbles  of  Long  Duration,  James  Dewar.  Jl.  Franklin  Inst.,  vol. 
188,  no.  6,  Dec.  1919,  pp.  713-749,  16  figs.  Experimental  investigation  of 
physical  properties  of  soap  bubbles. 

SOAPS 

Colloid  Chemical  Studies  of  Soaps — III,  IV,  Martin  H.  Fisher  and  Marion 
O.  Hooker.  Chem.  Engr.,  vol.  27,  nos.  10  and  11,  Oct.  and  Nov.  1919,  pp. 
253-257  and  271-272,  8  figs.  Oct.  On  potassium  aleate  and  "salting  out" 
of  soaps.     Nov.:  Reaction  of  soaps  to  indicators. 


SODIUM  SALTS 


See  Magnesium  Salts. 


SODIUM  SPECTRUM 

A  Study  of  the  Line  Spectrum  of  Sodium  as  Excited  by  Fluorescence,  R.  J. 
Strutt.  Proc.  Roy.  Soc,  vol.  96,  no.  A-677,  Nov.  1,  1919,  pp.  272-286,  9  figs., 
partly  on  supp.  plate.  It  was  found  that  excitation  of  sodium  vapor  by  second 
line  of  principal  series  led  to  emission  of  both  3303  and  D  lines. 

SPECTROMETRY 

X-Rays  and  Crystals  (Rayons  X  et  cristaux),  F.  Canac.  Radium,  vol. 
11,  no.  9,  July-Aug.  1919,  pp.  266-275,  11  figs.  Study  of  defraction  of  waves  on 
crystals.     Description  of  Bragg  spectrometer. 

The  Fundamental  Constants  of  X-Ray  Spectrometry  (Sur  les  constantes 
fondamentales  de  la  spectrome'trie  des  rayons  X).  M.  Ledoux-Lebard  and  M. 
Dauvillier.  Comptes  Rendus  des  seances  de  l'Academie  des  Sciences,  vol.  169, 
no.  18,  Nov.  3,  1919,  pp.  788-791.  Concerning  different  values  found  by  various 
investigators  for  reeticular  distance  in  rhombohedra!  elementary  particle  of 
ealcite  of  planes  of  rhombohedron  and  plane  angle  at  vertex. 

Precision  Measurements  in  the  X-Ray  Spectra — II,  III.  Manne  Siebahn 
and  A.  B.  Leide.  Lond.,  Edinburgh  and  Dublin  Phil.  Mag.,  vol.  38,  no.  227, 
Nov.  1919,  pp.  639-646  and  647-651,  5  figs.;  pp.  639-646;  Results  of  investiga- 
tion of  K-  and  L-  series,  pp.  647-651:  Description  of  X-ray  spectograph  for 
medium  wave  length. 

SPECTRUM 

Energy  Distribution  in  Spectra,  John  W.  Nicholson.  Chem.  News,  vol. 
119,  nos.  3108  and  3109,  Nov.  7  and  14,  1919,  pp.  217-218  and  226-228.  Nov. 
7:  Method  for  investigating  distribution  of  energy  among  spectrum  lines.  Nov. 
14:  Range  of  work  open  to  precision  investigation. 

SPRINGS 

Heat  Treating  Automobile  Springs  and  Methods  of  Manufacture,  Harrv  E. 
Hemstreet.  Jl.  Am.  Steel  Treaters  Soc.  vol.  2,  no.  3,  Dec.  1919,  pp.  160-167. 
Together  with  exposition  of  physical  phenomena  taking  place  in  hardening  of 
steel. 

Laminated  Springs — II,  T.  H.  Sanders.  Automobile  Engr.,  vol.  9,  no.  132, 
Nov.  1919,  pp.  3S5-390,  12  figs.  Constructional  details  of  semi-eliptie,  three- 
quarter-eliptic  and  full  eliptic  types. 

SXAP  RINGS 

The  Use  of  Bronze  for  Valve  Snap  Rings  and  Piston  Surfaces,  and  Bull 
Rings  in  Large  Cylinders,  to  Prevent  Rapid  Wear  and  Cutting  of  Cylinder  and 
Valve  Bushings,  CI,  E.  Fuller.  Can.  Ry.  &  Mar.  World,  no.  262,  Dec.  1919, 
pp.  641-642,  2  figs  Constructional  features  of  common  standard  bronze-face 
29H"in-  piston  and  rod.  Union  Pac.  Road. 

STANDARDIZATION 

The  Canadian  Engineering  Standard  Association.  Can.  Machy.,  vol.  22, 
no.  21,  Nov.  20,  1919,  pp.  508-509.  Its  purpose  and  method  of  work.  A  list 
of  reports  published  by  Association  is  appended. 

Standard  Conditions  and  Specifications  adopted  by  La  Commission  per- 
manente  de  Standardisation  (Les  Cahiers  des  Charges  et  regies  d'unification 
adoptes  par  la  Commission  permanente  de  Standardisation).  Metallurgie, 
vol.  51,  nos.  46  and  47,  Nov.  12  and  19,  1919,  pp.  3110-3111  and  3175-3176. 
Tolerances  permitted  in  manufacture  of  tools  ana  instruments  used  in  machine 
shop.     (Continuation  of  serial.) 


STAVE  PLANT 

Silo  and  Corncrib  Stave  and  Building  Block  Plant  at  Oskaloosa,  H.  E. 
Khmer.  Concrete,  vol.  15,  no.  6,  Dec.  1919,  pp.  218-220,  8  figs.  Plant  consists 
of  office  building,  25  by  50  ft.;  two-story  building,  40  by  100  ft.;  one-story 
addition  at  front,  40  by  50  ft.,  and  one-story  addition  at  left  of  main  building, 
20  by  100  ft. 

STEAM 

The  Metering  of  Steam.  Times  Eng.  Supp.,  no.  541,  Nov.  1919,  p.  334. 
Methods  and  instruments. 

Factors  Governing  the  Advisability  of  Using  Superheated  Steam,  A.  H. 
Randolph.  Power  Plant  Eng.,  vol.  23,  no.  23,  Dec.  1,  1919,  pp.  1053-1054. 
Including  tables  showing  ranges  in  steam  consumption  by  various  prime  movers. 

STEEL 

Carbon.  Steels  for  Commercial  Purposes — I,  Hartland  Seymour.  Machy.  (Lond.1, 
vol.  15,  no.  376,  Dec.  11,  1919,  pp.  328-330.  Carbon  steels  and  influence  of  the 
elements  sulphur,  phosphorus  and  silicon. 

Chromium  Molybdenum.  A  Brief  Record  of  Results  of  the  Annealing  of  a  Chromium 
Molybdenum  and  a  Chromium  Steel,  John  Orth  Liebig.  Jl.  Am.  Steel  Treaters 
Soc,  vol.  2,  no.  3,  Dec.  1919,  pp.  168-171,  12  figs.  Microphotographs  of  speci- 
mens at  various  stages  in  process  of  annealing. 

Classification.  Materials  for  Mass  Production— I,  E.  A.  Allcut.  Eng.  &  Indus. 
Management,  vol.  2,  no.  20,  Nov.  13,  1919,  pp.  616-617.  Concerning  separa- 
tion of  different  classes  of  steel  by  subjecting  every  specimen  to  Brinell  test. 

Defects.  Physical  Defects  of  Steel  in  Forged  Pieces  (Les  defauts  physiques  de  l'acier 
en  pieces  forgdes),  A.  Portevin.  Revue  de  Metallurgie,  Supplement  number, 
1918  23  pp.,  40  figs.,  partly  on  15  supp.  plates.  By  physical  defects  is  under- 
stood any  discontinuity  in  metallic  mass  visible  to"  naked  eye  or  by  means  of 
lens.  _  Such  discontinuities  are  classified  and  illustrated  and  significance  of 
each  is  discussed  and  suggestions  are  given  for  preventing  their  formations. 

Electric.  Producting  Electric  Steel  Castings,  R.  C.  Gosrow.  Iron  Trades  Rev., 
vol.  65,  no.  26,  Dec  25,  1919,  pp.  1706-1710.  Outlines  metallurgical  reactions 
which  take  place  and  explains  reasons  for  different  effects,  showing  that  oxidizing 
atmosphere  is  necessary  to  remove  phosphorus  and  reducing  atmosphere  is 
required  to  free  steel  from  sulphur. 

Hardening.  The  Hardening  of  Steel,  H.  C.  H.  Carpenter.  Chem.  News,  vol.  119 
nos.  3110  and  3111,  Nov.  21  and  28,  1919,  pp.  235-238  and  248-251.  4  figs. 
Nov.  21:  Survey  of  scientific  investigations  conducted  in  search  of  explanation 
of  phenomenon  of  hardening,  and  exposition  of  theories  which  have  been  de- 
veloped to  explain  it.  Nov.  28:  Structures  of  pure  V  iron,  V  >r°n  containing 
dissolved  carbon,  pure  B  iron  and  pure  a  iron.       (Continuation  of  serial.) 

Heat-Treatment.  The  Effects  of  Heat  on  Iron,  Gerald  W.  Hinkley.  Jl.  Am. 
Welding  Soe.,  vol.  1,  no.  1,  Oct.  1919,  pp.  17-21,  6  figs.  Microphotographs  of 
steel  containing  various  percentage  of  carbon. 

Heat  Treatment  of  Chisel  Steel,  N.  B.  Hoffman.  Jl.  Am.  Steel  Treaters 
Soc,  vol.  2,  no.  3,  Dec  1919,  pp.  155-158  and  (discussion),  pp.  158-160.  Experi- 
ments illustrating  uniformity  of  results  that  can  be  obtained  by  controlling, 
temperature  with  aid  of  pyrometer. 

Electric  Heating  of  Steel,  E.  F.  Collins.  Jl.  Am.  Steel  Treaters  Soc. 
vol.  2,  no.  3,  Dec.  1919,  pp.  121-135,  21  figs.  Processes  for  electric  heating  of 
steel  at  temperatures  under  1800  deg.  fahr.,  such  as  cleaning  and  enameling 
steel  automobile  parts,  drying  steel  wire  and  rods  in  ste°l  mills,  annealing  and 
hardening  of  tools,  etc. 

Manganese.  Making  Manganese  Steel  by  the  Open-Hearth  Process.  Iron  Trade 
Rev.,  vol.  65,  no.  26,  Dec  25,  1919,  pp.  1701-1705,  10  figs.  Special  attention 
is  called  to  method  of  adding  alloy  and  quenching  heat  treated  castings. 

Molten  Temperature.  Mfasuring  Temperature  of  Molten  Steel,  F.  W.  Brocke. 
Blast  Furnace  &  Steel  Plant,  vol.  7,  no.  12,  Dec.  1919,  pp  597:599,  1  fig.  Use 
of  thermocouples,  radiation  and  optical  pyrometers  in  measuring  molten  steel 
temperature.  Explanation  of  film  rod  and  pouring  tests.  Temperature  at 
which  steel  leaves  furnace.     Paper  read  before  Am .  Foundry  men's  Assn. 

Nickel-Chrome.  Brittleness  in  Nickel-Chrome  Steels,  F.  Rodgers.  Am.  Drop 
Forger,  vol.  5,  no.  12,  Dec  1919,  pp.  594-596.  Investigation  into  causes  of 
brittleness  acquired  by  nickel-chrome  and  other  steels  as  result  of  slowly  cooling 
from  usual  tempering  temperature.  Paper  read  before  Iron  &  Steel  Inst. 
Also  in  Blast  Furnace  &  Steel  Plant,  vol.  7,  no.  12,  Dec.  1919,  pp.  5S7-588. 

Temper-Britfleness  of  Nickel-Chrome  Steel,  R.  H.  Greaves,  Muriel  Fell 
and  Robert  Hadfield.  Engineering,  vol.  108,  no.  2805.  Oct.  3,  1919,  pp.  461- 
464,  7  figs.  It  is  concluded  from  results  of  experimental  head  treatments  that 
with  nickel-chrome  steels  containing  about  0.25  percent  carbon,  0.5  per  cent  man- 
ganese, 3.5  per  cent  nickel  and  0.6  per  cent  chromium  wide  differences  in  impact 
figure,  with  almost  identical  tensile  tests  may  be  produced  by  suitable  head  treat- 
ment. 

Substitutes  for  Chrome-Nickel  Steels  (Ersatzstahle  fur  Chromnickelstable) . 
l.rdmann  Kothny.  Stahl  u.  Eisen,  vol.  39,  no.  45,  Nov.  6,  1919,  pp.  1341-134S, 
'  fig.  It  is  concluded  that  only  pure  chrome  steel  and  pure  manganese  steel  of 
rertain  composition,  as  stated  by  writer  may  be  used  to  replace  chromemckel 
and  nickel  steels. 

Phosphorus  Content.  Method  for  Estimating  Phosphorus  in  Steel  Containing 
Vanadium,  J.  Maitchell.  Chem.  News,  vol.  119,  no.  3108,  Nov.  7  1919  pp. 
212-213.     By  treating  it  with  potassium  permanganate. 

Radiograph  Investigation.  Using  X-Rav  in  Examination  of  Steel,  Henrj  •" 
Rawdon.  Iron  Trade  Rev.,  vol.  6.5,  no.  20.  Nov.  13,  1919.  pp.  1320-1332,  16 
figs.  Photographs  illustrating  defects  observable  by  radiographic  examination. 
The  Coolidge  X-Rav  Tube.  Foundry  Trade  Jl.,  vol.21,  no.  213  Sept. 
1919,  pp.  657-658,  5  figs.  Radiographs  of  steel  castings  showing  imperfections, 
chisel  marks  and  flaws. 

See  also  Radiomctallography. 
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Russia.  Iron  and  Steel  Resources  of  Russia,  P.  Kovaloff.  Iron  Age,  vol.  104 ,  no.  25, 
Dec  18.  1919.  pp.  1247-1251.  2  figs.  Data  on  estimated  large  future  require- 
ments of  Russia  for  Iron  and  steel  products  and  country's  facilities  for  supplying 
demand.     Paper  read  before  Assn.  of  Russian  Kngrs.  for  Relief  of  Russia. 

Sclphub  Effects.  The  Effect  of  Sulphur  on  Steel  Castings,  A.  E  White.  Blast 
Burnace  &  Steel  Plant,  vol.  7,  no.  12,  Dec.  1919,  pp.  586-587.  Minute  scrutiny 
of  sulphur  held  to  be  not  as  essential  in  making  steel  castings  as  design,  composi- 
tion, molding,  steel-making  and  annealing  practice.  It  is  suggested  that  basis 
of  accepting  steel  casting  should  be  broader.  Paper  read  before  Am.  1'oundry- 
men'3  Assn. 

Tool.  Tool  Steel's  Influence  on  Progress  and  Prosperity.  Raw  Material,  vol.  1, 
no.  8.  Nov.  1919  pp.  368-376,  8  fixs.  Survey  of  developments  in  manufacture 
of  tool  steel.     (To  be  continued.) 

Viscosity.  Viscosity  of  Steels  at  High  Temperatures  (Sur  la  viseosite  des  aciers  aux 
temperatures  elevecs),  P.  Chevenard.  Comptes  Rendus  des  Seances  de 
l'Academie  des  Sciences,  vol.  109,  no.  17,  Oct.  27,  1919,  pp.  712-715,  2  figs 
Experiments  are  said  to  have  established  that  all  steels,  excepting  extra  rapid 
steels,  by  being  exposed  for  certain  hours  to  temperature  between  700  and  600 
deg.  cent,  are  relieved  of  internal  stresses  developed  by  any  previous  heat  or 
mechanical  treatments. 

STEEL  MANUFACTURE 

The  Use  of  Spiegeleisen  in  Steel  Manufacture.  Henry  D.  Hibbard.  Dept. 
Interior,  Bur.  Mines,  Monthly  Reports  of  Investigations,  Nov.  1919,  8  pp. 
Possibilities  of  utilizing  greater  quantity  of  spiegel  and  interimmediate  grades 
of  ferro-manganese. 

STEEL  PLANTS 

Welsh  Steel  Plant  Self-Contained,  Joseph  Horton.  Iron  Trade  Rev.,  vol. 
65,  no.  22,  Nov.  27,  1919,  pp.  1441-1445,  6  figs.  How  raw  materials  are  eon- 
trolled  by  company  which  makes  diversified  line  of  products. 

STOCK  ROOMS 

Caring  for  the  Stock.  Jl.  Electricity,  vol.  43,  no.  11,  Dec.  1,  1919,  pp.  503- 
505,  4  figs.     Stock  room  devices  used  by  Pac.  State  Elec.  Co. 

STONEWARE 

Manufacture  of  Stonewarp  Used  in  Chemical  Industry  (La  fabrication  des 
produits  en  grcs  pour  l'industrie  chimique),  Paul  Razous.  Genie  Civil,  vol.  75, 
no.  20,  Nov.  15,  1919,  pp.  481-485,  3  figs.  Suggested  methods  for  determining 
thickness  of  walls  of  stoneware  apparatus. 

STOKERS 

A  New  Overfeed  Automatic  Stoker.  Power  Plant  Engr.,  vol.  23,  no.  23, 
Ded.  1,  1919,  p.  1088,  2  figs.  Machine  is  of  incline  moving  grate  overfeed  type. 
It  is  claimed  that  use  of  overfeed  principle  results  in  ash  being  kept  in  zone  of 
low  temperature. 

STORAGE 

Bunkers.  Stone  Storage  Bunkers.  Ferro-Concrete,  vol.  11,  no.  4,  Oct.  1919,  pp. 
112-114,  3  figs.  Capacity  is  4000  tons.  Structure  is  supported  upon  three  rows 
of  reinforced  concrete  pillars. 

Ststems.  The  Organization  of  a  Steel  Stores,  E.  A.  Allcut.  Eng.  and  Indus.  Manage- 
ment, vol.  2,  no.  23,  Dec.  4,  1919,  pp.  707-708,  2  figs.  Classification  and  discus- 
sion of  systems  of  steel  storage. 

A  Group  Tool  Storage  System,  Peter  F.  O'Shea.  Am.  Mach.,  vol.  51,  no. 
20,  Nov.  13,  and  20,  1919,  pp.  893-895.     Acts  enacted  in  various  states. 

STORAGE  BATTERIES 

Cadmium  Electrode  for  Storage-Battery  Testing,  H.  D.  Holler  and  J.  M. 
Braham.  Dept.  Commerce,  Technologic  Papers  of  Bur.  of  Standards,  no.  146, 
1919,  15  pp.,  3  figs.  It  is  concluded  that  cadmium  electrode  is  accurate  to  about 
0.02  volt  provided  proper  precautions  are  taken.  It  was  found  to  be  constant 
within  0.01  volt  during  several  hours,  but  from  day  to  day  it  varied  as  much 
as  0.02  volt.  Greatest  error  in  use  of  cadmium  electrode  was  determined  to  be 
due  to  polarization  caused  by  voltmeter  of  low  resistance. 


STONES 


See  Electric  Stones. 


STREET  CLEANING 

Street  Cleaning,  Refuse  Disposal  and  Snow  Removal,  George  H.  Norton. 
Kiur  World,  vol  I.",,  no.  II,  Dec.  1,  1919,  pp.  33-34.  Report  of  Bur.  of  Eng.  of 
Buffalo.     Paper  read  before  Am.  Soc.  for  Municipal  Improvements. 

See  also  Roads,  Snow  Removal. 

I  REET  B  \ii.w  \ 

Braking       \jniiiMt  the  I'i"'  Braking  of  Strict  Cars  (Gegen  die  rein  elek- 

triscbe  Bremsung  del  Strassenbabnwagen)  n  Jauveur  Elektrische  Kraft- 
betriebe  und  Bahnen,  v., I.  17.  no.  21.  July  21,  ]<H"  pp  [61  164,  !  fig.  It  is 
noted  that  air  brake  in  uri  than  the  electno  brake 

because  <!»■  energy  neo  and  its 

rolurae  noticcabli  to  motorman. 


Car  Operation.  Economies  in  Car  Operation,  F.  R.  Phillips.  Elec.  Traction,  vol. 
15,  no.  12,  Dec.  15,  1919,  pp.  815-821  and  (discussion),  821-829,  2  figs.  Con- 
cerning number  of  stops  and  slow-downs,  density  and  regulation  of  traffic,  speed 
of  boarding  and  alighting  from  cars,  etc. 

Cars.  Construction  Features  of  New  Cars  Now  Building  at  Detroit.  Elec.  Ry.  Jl., 
vol.  54,  no.  19,  Nov.  8,  1919,  pp.  863-864.  10  figs.  Special  members  are  used  in 
floor  and  side  frame,  and  there  are  no  bulkheads.  Arch  roof  is  in  three  units 
without  headlining. 

Safety  Cars  for  Brooklyn.  Elec.  Ry.  Jl.,  voli  54,  no.  17,  Oct.  25,  1919,  pp. 
784-789,  16  figs.  Overall  length  is  3  in.  greater  than  standard  safety  car  pre- 
viously constructed.  Other  modifications  are:  Water  table  is  pressed  as  integral 
part  of  letterboard;  side  posts  are  extended  downover  side  sill:  crown  pieces  are 
substituted  for  dasher  angles  and  furring:  and  belt  rails,  }{  in.  by  lfi  in.,  are 
used  instead  of  dropper  bars. 

Italian  Car  Design  Experience.  Elec.  Ry.  Jl.,  vol.  54,  no.  20,  Nov.  15, 
22,  29  and  Dec.  6  and  13. 1919,  pp.  909-910,  4  figs.  Car  with  standing  room  only 
is  said  to  have  proven  very  unpopular  in  Rome. 

Corporate  Structure.  Simolification  of  Corporate  Structures,  Charles  B.  Cooke, 
Jr.  Elec.  Ry.  Jl.,  vol.  54.  no.  19,  Nov.  8,  1919,  pp.  858-861,  1  fig.  Co-operative 
plan  is  outlined  for  relief  of  large  street  railway  systems  through  reconstruction 
of  underlying  corporate  and  financial  structure.  By  special  increase  in  fare 
sinking  fund  is  provided  by  which  underlying  securities  are  retired,  equity  there- 
from being  taken  by  city. 

Express  Service.  Electric  Railway  Express  Service,  C.  J.  Munton.  Elec.  Traction, 
vol.  15,  no.  12,  Dec.  15,  1919,  pp.  808-810  and  (discussion)  810-S15.  Replies  to 
questionnaire  sent  to  various  companies  in  which  they  were  asked  to  outline 
method  by  which  they  provide  express  service.  Paper  read  before  Central 
El.  Ry.  Assn. 

Fares.  Fares  in  Chicago,  Cleveland  and  Philadelphia  Compared,  L.  A.  Busby. 
Elec.  Ry.  Jl.,  vol.  54,  no.  17,  Oct.  25,  1919,  pp.  795-796.  Average  fare  per 
passenger,  that  is,  amount  determined  by  dividing  total  passenger  rates  by 
total  passengers  carried — cash,  transfer  and  free,  computed  for  each  of  these 
cities.  Although  there  is  7-cent  fare  in  Chicago  and  5-cent  fare  in  other  two 
cities,  it  developcs  that  average  fare  per  passenger  in  Chicago  is  3.92  cents 
3.98  cents  in  Philadelphia  and  3.7  cents  in  Cleveland. 

London's  Tubes  and  Ruses — II,  WalterJ  ackson.  Elec.  Ry.  J!.,  vol.  54, 
no.  18,  Nov.  1,  1919,  pp.  816-823,  24  figs.  Methods  of  zone  fare  auditing; 
training,  welfare  work  and  other  features  relative  to  employees. 

Freight  Service.  Heavy  Freight  Service  on  a  Single-Track,  High-Speed  Passenger 
Line,  A.  B.  Cole.  Elec.  Ry.  Jl..  vol.  54,  no.  19,  Nov.  8.  1919,  pp.  866-868,  7  figs. 
Dispatch  merchandise  and  steam  road  interchange  freight  service  interspersed 
with  frequent  multiple-unit  passenger  trains. 

Interurban.  Cutting  Down  Operating  Expenses  on  a  Small  Interurban  Road,  C.  T. 
Dehore.  Elec.  Ry.  Jl.,  vol.  54,  no.  20,  Nov.  15,  22,  29  and  Dec.  6  and  13,  1919, 
pp.  915-918,  6  figs.  Examples  of  eliminating  useless  material,  reducing  labor 
cost  and  speeding  up  cars. 

Philadelphia.  Philadelphia  Conditions  Analyzed.  Elec.  Ry.  Jl.,  vol.  54,  no.  21, 
Dec.  20,  1919.  pp.  999-1002,  2  figs.  City  director  of  transit  Twining  criticises 
recent  Phila.  Rapid  Transit-  proposals  and  discusses  five-cent  fare  situation  in 
that  city.     Comparative  figures  are  given  with  previous  years  and  other  cities. 

Public  Regulation.  Service  at  Cost  Agreements,  Harlow  C.  Clark.  Aera,  vol.  8, 
no.  4,  Nov.  1919,  pp.  504-509.  Analysis  of  various  laws  and  ordinances  which 
are  now  in  effect  in  American  cities. 

Standardization.  Standardization  Rules  for  Tramways  and  Vignoles  Rail  Lines 
(Mat6riel  standard  pour  voies  de  tramways  et  voies  vignoles).  Industrie  des 
Tramways  et  Chemins  de  Fer,  vol.  13,  nos.  148-149  and  150,  Apr.-May-June 
1919,  pp.  26-30,  19  figs.  Types  adopted  by  standardization  committees  of 
French  Ministry  of  Public  Works  and  of  Commerce. 

Zone  Plan.  The  Connecticut  Company  Goes  to  Zone  Plan.  Elec.  Ry.  Jl.,  vol.  54, 
no.  19,  Nov.  8,  1919,  pp.  852-857,  10  figs.  One  of  features  is  that  in  business 
center  of  each  city  "neutral"  areas  are  provided  to  permit  passengers  to  ride 
beyond  geographical  center  in  order  to  reach  stores  in  central  business  region 
without  paying  extra  fare. 

See  also  Cars;  Locomotives;  Railways. 

STREAM-LINE  FLOW 

Stream-Line  Flow  from  a  Disturbed  Area,  A.  R.  Richardson.  Lond., 
Edinburgh  and  Dublin  Phil.  Mag. .vol.  38,  no.  226,  Oct.  1919,  pp.  433-452,  5  figs. 
Study  of  vortices  caused  by  viscosity  and  of  effect  of  alteration  in  shape  on  resis- 
tance of  body  moving  at  given  speed. 

STUCCO  CONSTRUCTION 

Successful  Building  in  Stucco — II.  Am.  Architect,  vol.  116,  no.  2290, 
No.  12,  1919,  pp.  615-621,  13  figs.       Illustrating  hollow   wall  tile  construction. 

SUBMARINE  MINES 

Stray  Mines  in  the  North  Atlantic  (Les  mines  errantes  sur  I'Atlantique 
nord),  Albert,  Prince  of  Monaco.  Comptes  Rendus  des  Seances  de  l'Academie 
des  Sciences,  vol.  169,  no.  13.  Sept.  29,  1919,  pp.  562-566,  1  fig.  Communica- 
tions of  Weather  Bureau  and  Hydrographic  Office  at  Washington  to  meteorologie 
service  of  Azores,  advising  of  finding  of  33  stray  mines  at  various  points  along 
course  of  Gulf  Stream  are  quoted,  and  possible  courses  followed  by  other  mines, 
particularly  along  coast  of  U.  S.  A.  «re  traced. 
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SUBSTATIONS 

Some  Experiences  in  the  Development  of  Automatic  Substations,  R.  J. 
Wensley.  Elec.  Ry.  Jl.,  vol.  54,  no.  20.  Nov.  15,  22,  29  and  Dec.  6  and  13,  1919, 
pp.  886-889,  6  figs.  Concerning  specially  work  involved  in  developing  polarized 
relay  for  determining  synchronism. 

Automatic  Railway  Substations.  Gen.  Elec.  Co.,  Schenectady,  N.Y.,  bul. 
no.  44092B,  Oct.  1919,  16  pp.,  13  figs.  General  description  of  an  automatic 
railway  substation.  Date  of  operation  of  various  stations  are  given  as  example 
of  economies  effected  by  their  installation. 

Substation  Construction  in  Southern  California,  J.  A.  Lighthipe.  Elec. 
World,  vol.  74.  no  21,  Dec.  20,  1919,  pp.  1110-1112,  4  figs.  Features  of  Torrance 
and  Eagle  Rock  substations  recently  built  by  Southern  California  Edison  Co. 
to  help  take  care  of  expanding  load. 

SUBWAYS 

The  Madrid  "Metre;;'  Ry.  Gaz.,  vol.  31,  no.  24,  Dec.  12,  1919,  pp.  775777 
and  781,  9  figs.     Description  of  underground  railway  in  Spain. 


SULPHIDE  METALS 

Reduction   of  Sulphide   Metals   and   Physical   Chemistry, 
(In  Japanese.)     Chem.  Technology,  vol.  3,  no.  9,  Sept.  1919. 

SULPHURIC  ACID  MANUFACTURE 


K.   Shimada. 


The  Thermal  Problem  in  Contact  Sulphuric  Acid  Manufacture.  F.  C. 
Zeisberg.  Gen.  Meeting  Am.  Electrochem.  Soc  paper  no.  16,  Sept.  26,  1919, 
pp.  195-202.  Present  state  of  art  of  contact,  sulphuric  acid  manufacture  and  its 
relation  to  various  methods  of  cooling. 

SURVEYING 

Sextant  and  Stadia-Rod  Method  for  Measuring  Distance,  B.  A.  Baird. 
Eng.  News-Rec,  vol.  83,  no.  14,  Oct.  2,  1919,  pp.  647-64.8.  How  topographic 
mapping  of  Alaska  coast  line  was  facilitated  by  special  stadia. 

Hydraulic  Survey  by  Aerial  Photography  (Apnlication  de  la  Photozraphie 
aerienne  aux  levee?  hydrographiques),  J.  Volmat.  Comptes  Rendus  des  Stances 
de  l'Acad^mie  des  Sciences,  vol.  169,  no.  17,  Oct.  27,  1919,  pp.  717-718.  Word 
done  under  auspices  of  French  navy. 

Swaging  Machines.  The  Rotary  Swaging  Machines  and  Their  Work,  E.  A.  Suver- 
krop.  Am.  Manh.,  vol.  51,  no.  22,  Dec.  11,  1919,  pp.  973-978,  11  figs.  Descrip- 
tion of  various  types  and  illustration  of  hot  and  cold  swaging  operations  on 
tubular  and  solid  stock. 

SWIMMING  POOLS 

Cost  of  595  x  340  Ft.  Outdoor  Swimming  Pool  at  Baltimore,  Md.  Eng. 
&  Contracting,  vol.  52,  no.  24,  Dec.  10.  1919,  pp.  664-665.  1  fig.  Bath  is  ellip- 
tical in  shape  with  maximum  depth  of  9  ft.  and  minimum  of  3  in.;  capacity  is 
4,500,000  gal. 

SWITCHBOARDS 

Selecting  a  Switchboard  for  a  Plant  of  Moderate  Size,  G.  E.  Wendle.  Elec. 
Rev.  (Chicago^,  vol.  75,  no.  25,  Dec.  20,  1919,  pp.  1003-1007,  6  figs.  Com- 
parison of  cell  and  truck  types.     Paper  read  before  Pa.  Elec.  Assn. 

SWITCHES 

Using  Lever-Throw  Track  Switches  for  Safety,  Clifford  A.  Elliott.  Elec. 
Ry.  Jl.,  vol.  54,  no.  21,  Dec.  20,  1919,  pp.  987-988,  3  figs.  At  locations  where 
traffic  conditions  make  it  dangerous  to  use  switch  which  must  be  held  in  position. 

TALC 

Talc  Mining  in  Vermont — II.  Raymond  B.  Ladoo.  Cement,  Mill  &  Quarrv 
vol.  15,  no.  10,  Nov.  20,  1919,  pp.  15-18,  1  fig.  Mining  methods  and  milling 
process. 

TANKS 

Construction.  Tank  Construction — XXXIV  and  XXXV,  Ernest  G.  Beck.  Mech. 
World,  vol.  66,  nos.  1714  and  1717,  Nov.  7and  28,  1919,  pp.  223-224  and  259. 
10  figs.  Nov.  7:  Trough-bottomed  rectangular  tanks.  Nov.  28:  General 
arrangement  of  cylindrical  tank. 

Freezing.  Freezing  Tanks.  Fred  Ophuls.  Ice  and  Refrigeration,  vol.  57,  no%  6, 
Dec.  1919,  pp.  258-260.  Commercial  engineering  and  practical  points  of  view 
of  freezing  tank  design. 

Fuel  Oil.  Concrete  Fuel-Oil  Tank  Design  and  Construction.  Cement  &  Eng.  News. 
vol.  31,  no.  12,  Dec.  1919,  pp.  37-38.  Precautions  to  be  observed  in  building 
small  oil-storage  reservoirs  for  use  in  inudustrial  plants. 

Self-Filling.  The  Imber  Self-Sealing  Petrol  Tank.  Flight,  vol.  11,  no.  50,  Dec.  11, 
1919,  pp.  1591-1592,  5  figs.  Tank  is  protected  with  resilient  outer  rubber 
covering. 

TAR 

The  Use  of  Raw  Tars  for  Diesel  Engines,  Harold  Moore.  Power  Plant  Eng  , 
vol.  23,  no.  23,  Dec.  1.  1919,  pp.  1075-1076.  Their  chemical  and  physical  pro- 
perties and  required  characteristics. 

The  Production  and  Qualities  of  Low-temperature  Tar  and  Tar-Fat-Oil 
CUeber  die  Gewinnung  und  Elgenshaften  von  Tieftemperaturteer  und  Teer- 
fettol),  H.  Grossmann.  Verhandlungen  des  Vereins  zur  Beforderung  des 
Gewerbefleissos,  no.  4,  June  1919,  pp.  44-60,  10  figs.  Description  of  various 
processes:  tables  showing  products  which  may  be  obtained  by  different  methods 
of  distillation;  and  viscosity  curves. 

See  also  Coal_Gasificalion. 


TELEPHONES 

Crystal.  The  Crystal  Telephone,  A.  McL.  Nicholson.  Telephone  Engr.,  vol.  22, 
no.  6,  Dec.  1919,  pp.  13-16,  13  figs.  Exposition  of  Piezo  electric  effect  in  com- 
posite Rochelle-Salt  crystals  and  related  optical  and  other  properties  belonging 
to  these  crystals. 

Recorder.  Seelau  and  Newman  Telegraphon  (Das  Telegraphon  von  Seclau  und 
Newman),  C.  W.  Kollatz.  Elektrotechnischer  Anzeiger,  vol.  36,  nos.  37  and 
38.  Apr.  24  and  27,  pp.  177-178  and  181-182,  3  figs.  Review  of  Gentilli,  St. 
George,  Palla  and  Poulson  types  and  detailed  description  of  telegraphon,  an 
apparatus  for  automatically  receiving  and  recording  telephone  messages. 
(Concluded.) 

Secret.  The  Secret  Telephone,  F.  Honore.  Sci.  Am.,  vol.  121,  no.  23.  Dec.  6,  1919. 
pp.  555,3  figs.  Rotating  commutator  deforms  current  at  sending  apparatus  and 
reforming  mechanism  restores  current  to  original  character  at  receiving  element. 

Testing  Equipment.     Testing  Equipment  in  a  Large  Telephone  Exchange.     Tele- 

ghone  Engr.,  vol.  22,  no.  6,  Dec,  1919,  pp.  45-47,  1  fig.     Equipment  used  in 
erlin  in  exchanges  where  Ericcson  system  is  installed.     (To  be  continued.) 
Translated  from  Frensprech  Technik. 

Wires.  Aluminum  Versus  Copper  Wires,  Fred  W.  Scholz.  Telephone  Engr.,  vol.  22, 
no.  6,  Dec.  1919,  pp.  43-45,  4  figs.  Experience  is  said  to  have  proven  that 
aluminum  lines  are  entirely  competent  to  replace  copper  conductors.  Trans- 
lated from  Elektrotechnische  Zeitschrift. 


See  aho  Radiotelephony. 


TELEPHONY 


Aircraft  Telephony,  B.  S.  Cohen.  Elecn.,  vol.  83,  no.  2165,  Nov.  14, 
1919,  pp.  548-549,  3  figs.  Diagram  of  connections  used  on  kite  balloons.  (To 
be  concluded.) 

TELEGRAPHY 

The  Baudot.  Telegraph  &  Telephone  Jl.,  vol.  5,  no.  56,  Nov.  1919,  pp 
16-18  4  figs.  Particulars  of  Double  Baudot  Simplex  distributor  plate.  (Con- 
tinuation  of  serial.) 

Telegraphy  Through  Ground  (La  t£l£graphie  par  le  sol),  P.  Maurer. 
Electricien,  vol.  19,  no.  1239,  Oct.  31,  1919,  pp.  181-184,  5  figs.  Principle  of 
operation. 

The  Morkrum  Printing  Telegraph  System.  Telegraph  &  Telephone  Age, 
nos.  23  and  24,  Dec.  1  and  16,  1919,  pp.  586-589  and  620-622,  11  figs.  Dec.  1: 
Description  of  operation.     Dec.  10:  operation  of  printer. 

TEMPERATURE  INDICATORS 

Temperature  Indicating,  Recording  and  Controlling  Systems — I,  II. 
Machy.  (Lond.),  vol.  15.  nos.  372  and  375,  Nov.  !3  and  Dec.  4,  1919,  pp.  199- 
206  and  291-306,  36  figs.  Nov.  13:  Types  of  apparatus  for  indicating  tempera- 
ture. Recording  and  controlling  temperatures  in  heat-treating  furnaces. 
Dee.  4:  Further  examples  of  recording  and  controlling  furnace  temperatures; 
automatic  furnace  temperature  regulation. 

TERMINALS 

Barge  Canal.  Largest  Barge  Canal  Terminal  Opened  in  New  York  City 
Frank  M.  Williams.  Eng.  News-Rec,  vol.  83.  no  .  22,  Dec.  25.  1919.  pp. 
1047-1051,  4  figs.  Old  timber  pile  pier  remodeled  and  provided  with  modern 
freight  shed  and  extensive  freight-handling  machineryt  both  outside  and  in. 

Chicago.  Chicago  Terminal  Situation,  E.  J.  Noonan.  Jl.  Western  Soc.  Engrs., 
vol.  24,  no.  5,  May  1919,  pp.  282-299  and  (discussion1*  pp.  299-306,  4  figs. 
Solution  of  passenger  station  problem  is  proposed  which  is  based  on  assumption 
that  eventually  through  passenger  stations  recommended  will  be  used  exclusively 
for  accommodation  of  through  passenger  trains,  and  that  other  terminal  facilities 
will  be  provided  for  suburban  trains. 

Marine.  Development  of  Mechanical  Cargo  Handling  at  Marine  Terminals,  James 
A.  Shcoard.  Freight  Handling  and  Terminal  Eng.,  vol.  5,  no.  11,  Nov.  1919. 
pp.  420-424.  Because  of  similarity  between  general  conditions  of  handling 
material  in  manufacturing  plant  and  in  marine  and  railway  terminals,  it  is  con- 
cluded that  basic  principles  on  which  sussessful  solution  of  the  one  problem 
rests  offer  greatest  promise  of  solution  of  the  other.  Paper  read  before  Soc. 
Terminal  Engrs. 

Railroad.  Railroad  Terminals  of  the  United  States,  Ben  J.  Lubschez.  Jl.  Roy. 
Inst.  British  Architects,  vol.  26,  no.  12,  Oct.  1919.  pp.  265-271  and  (discussion! 
pp.  271-273.  Notes  on  features  of  design  and  architectural  value  of  principal 
terminals. 

See  also  Ports. 

TESTING  MACHINES 

50-Ton  Hydraulic  Metal-Testing  Plant.  Engineering,  vol.  108.  no.  2814, 
Dec.  5,  1919,  pp.  752  and  754,  2  figs.  Arrangement  consists  of  vertical  hydraulic 
testing  machine,  together  with  electrically  driven  pump  and  accumulator. 

TEXTILE  INDUSTRY 

Research  in  the  Textile  Industry.  E.  D.  Wallen.  Textile  World  Jl.,  vol. 
56,  no.  16,  Nov.  22,  1919,  pp.  253-255.  Possibility  of  application  of  research  to 
raw  material,  yarns  and  fabrics.     Address  at  World  Cotton  Conference. 

TEXTILE  MILLS 

Plant,  Machinery  and  Layout  Affecting  Accidents  in  Textile  Mills,  Kenneth 
Moller.  Safety  Eng.,  vol.  38,  no.  4.  Oct.  1919,  pp.  220-221.  Principal  elements 
for  safety  in  cotton  mills  said  to  be  proper  lighting,  proper  alleys,  proper  spare 
floor  for  trucks,  proper  heating  and  ventilating,  proper  dressing  and  rest  rooms 
and  proper  upkeep  and  use  of  all  these  after  they  are  installed. 
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Electrical  Operation  of  a  Small  Textile  Mill,  H  C.  N.  Ripley.  Elec.  World, 
vol.  74,  no  17,  Oct.  25.  Nov  1  and  8,  1919,  pp.  808-869,  4  figs.  Details  of  motor 
installations,  motor-control  equipment  ana  lighting  layout,  together  with  cost 
of  lighting  and  power  service. 

THERMIT  WELDING 

Repairs  Made  with  Thermit.  Ry.  .Tl.,  vol.  25,  no.  8,  Aug.  1919,  pp.  21-23, 
6  figs.     Welds  made  on  locomotive  parts  in  railway  shops. 

Safety  Practices  in  Thermit  and  Electric  Welding.  Marine  News,  vol.  C, 
no.  8,  Jan.  1920,  pp.  156-160.     Recommendations  of  Nat.  Safety  Council. 

THERMO-ELECTRICITY 

Thermo-Electricity  of  Liquid  Mercury  Demonstrated  by  Means  of  Gal- 
vanometer (Thermo-electrieite  du  mercure  liquide  demontrle  au  moyen  du 
galvanometre).  Calr  Benedicks.  Comptes  Rendus  des  Seances  de  1'Academie  des 
Sciences,  vol.  169,  no.  13,  Sept.  29,  1919,  pp.  578-581,  1  fig.  Negative  effect 
reported  to  have  been  obtained  by  subjecting  special  glass  container  of  mercury 
to  differences  in  temperature  amounting  to  150  deg.  Cent. 

TIDAL  POWER 

Tidal  Power  and  Some  of  Its  Aspects,  William  T.  Taylor.  Elec.  Times, 
vol  56,  no.  1164,  Nov  6,  1919,  pp.  356-358,  3  figs.  Comparative  study  of 
various  schemes  proposed. 

TILE  CONSTRUCTION 
See  Stucco  Construction. 

TIMBER  PERFORATING 

Timber  Perforating  Patent  Released.  Ry.  Age,  vol.  67,  no.  25,  Dec.  19, 
1919,  pp.  1203-1201,  2  figs.  Method  consists  of  perforating  surface  of  wood  to  be 
treated  by  holes  systematically  located  at  uniform'distances  apart,  both  trans- 
versely and  longitudinally. 

TIME  MEASUREMENTS 

Measurement  of  Absolute  Value  of  Time  Based  on  Newton's  Law  (Sur  la 
mesure  absolue  du  temps  fondee  sur  les  lois  de  Newton),  Ciabriel  Lippmann. 
Annales  de  Physique,  vol.  12,  no.  9,  Sept.-Oct.  1919,  pp.  226-237.  Suggested 
concept  of  absolute  unit  of  time. 

TIN 

Bibliography  of  Recent  Articles  on  Tin,  R.  R.  Horner.  Dept.  Interior, 
Bur.  Mines.  Monthly  Reports  of  Investigations,  Nov.  1919,  8  pp  Articles 
indexed  have  appeared  in  technical  literature  of  England  and  United  States 
during  years  192  to  Nov    1919 

The  Electrolytic  Extraction  of  Tin  from  Tinplate  Scrap.  Metal  Industry, 
vol  15,  no  18,  Oct.  31,  1919,  p.  372.  Precautions  to  observe  while  applying 
Keihl  process  of  submitting  tinplate  scrap  to  electrolytic  action  in  alkaline 
solution.     Translated  from  Bui.  de  la  sociSte'  des  Ingenieura  Civils. 

TITANIUM 

r  l  ^AP'd  Method  for  the  Estimation  of  Titanium  in  Titaniferous  Iron  Ores, 
John  Waddell.  Analyst,  vol  44.  no.  522,  Sept.  1919, pp.  307-309.  Methodinuse 
at  Queens'  University,  Kingston,  Canada. 

TOLUENE 

The  Critical  Solution  Temperature  of  a  Ternary  Mixture  as  a  Criterion  of 
purity  of  Toluene  Kennedy  Joseph  Previte  Orton  and  David  Ohnrles  Jones. 
^  X. hp.m-£°f-.  vola.  115  and  116  no.  683,  Sept.  1919,  pp.  1055-1070,  6  figs, 
in  tolu  n  a  particularly  applicable  to  detecting  and  estimating  petroleum 

TOOLS 

Heat  Treatment  of  Alternate  Contact  Tools,  John  J.  Jones.  Jl.  Am.  Steel 
Treaters  S0c,  vol  2.  no.  3,  Dec.  1919,  pp.  171-176.  Concerning  use  of  pyro- 
™mT7'  pconom,CR'  management  of  heat-treating  plant  and  manner  of  treating 
such  tools  as  punches,  dies  and  pneumatic  hammer  pistons 
Tl„„!i  r'm"^  "'K1!  Speed  Precision  Cutting  Tools  from  Scrap  Heap,  W.  H. 
Practice  ofkrle"  plan*!""  WL  ^  ^  »'  N°V-  2°'  1919'  PP'  1379'1383'  12  ** 
TOOL  ROOMS 

no  ?r!aM^  thA  T,o0,o°°m  E,ooT?^F-  B  Jacohs'  Iron  Trade  Rev.,  vol.  65, 
nmc2P;.H^'  }?■  "V"'  PP-  ,32r;-  327  Tt  is  hp,d  thftt  economical  tool  room 
Kutfno  w™  D.l8«Kn»tr>  P™C-'P"  fa,,t?r8;  '""I"'""*  up-to-date  equipment  and 
routing  work  so  that  lower  priced  workmen  perform  simle  operations 


Set  City  Planning. 


TOWN  PLANNING 


TRACK  B0N1> 


TRACTORS 

Bhitish.  Description  and  Features  of  the  British  Tractors,  M.  W.  Bourdon.  Auto- 
motive Industries,  vol.  41,  no  18,  Oct.  30,  1919,  pp.  852-859,  11  figs.  Based  on 
examination  of  types  exhibited  at  Lincoln  trials. 

Design.  Constructive  Comment  on  Tractor  Design,  M.  W.  Bourdon.  Automotive 
Industries,  vol.  41,  no.  18,  Oct.  30,  1919,  pp.  849-851.  Account  of  English 
tractor  trials  at  Lincoln.     (Concluded.) 

Transformation  of  Automobile  Vehicles  into  Tractors  on  Rails  by  Army  in 
the  Orient  (I.a  transformation  de  voitures  automobiles  en  tracteurs  sur  rails 
&  l'arme>  d'Oricnt),  Genie  Civil,  vol.  75.  no.  22,  Nov.  29, 1919,  pp.  529-531,  5  fig«. 
Experience  is  discussed  in  light  of  requirements  which  must  be  satisfied  by  auto- 
mobile designed  for  operation  on  rails. 

Fiat  Lorry.  The  Fiat  Lorry  Tractor.  Motor  Traction,  vol.  29,  no.  770,  Dec  3 
1919,  pp.  523-524,  3  figs.     For  hauling  loads  up  to  100  tons. 


Automotive  Industries,  vol. 
Stearns  engine  designed  for 


Soldered    Bonds  for  Track   Bonding,   Q     II      MoKelwuv       Flee     Ifv     n 


TRACTOR  ENGINES 

Accessibility  is  Featured  in  Tractor  Engine. 
41,  no.  22,  Nov.  27,  1919,  pp.  1064-1066,  2  figs, 
tractor  work. 

TRANSFORMERS 

Construction  and  Application  of  Potential  and  Current  Transformers. 
Elec  Rec.  vol.  26,  no.  4,  Oct.  1919,  pp.  217-221,  34  figs.  Including  dry  in- 
sulated, oil-insulated  and  busbar  pipes  built  by  General  Elec.  Co  ,  at 
Schenectady 

Some  Recent  Developments  in  Power  Transformers,  W.  S.  Moody  Gen 
Elec.  Rev.,  vol.  22,  no.  1 1 ,  Nov.  1919,  pp  853-864,  16  figs.  Writer  observes  that 
importance  in  self-cooled  transformer  brought  about  by  development  of  radiator 
tank,  have  made  it  possible  to  use  self-cooled  units  in  many  places  where  water- 
cooling  would  formerly  have  been  considered  essential.  He  describes  how  special 
problems  involved  in  design  of  transformers  for  electric  furnaces  were  met  suc- 
cessively, and  reference  to  use  of  conservators. 

Testing  Transformers  by  the  Alternating  Potentionmeter,  Douglas  C  Gall 
Elecn.,  yol  83,  no.  2167,  Nov.  28,  1919,  pp.  603-604,  4  figs.  Description  of 
test  made  upon  current  transformer  of  nominal  ratio  1  to  10,  secondary  full- 
load  5  amperes. 

TRAWLERS 

Diesel-Electric  Drive  for  Trawlers.  Motorship,  vol.  4,  no.  12,  Dec.  1919, 
pp.  32-34,  6  figs.  Account  of  trials  of  500-ton  fishing  vessel  with  heavy-oil 
engine  and  electric  transmission  for  propelling  and  auxiliary  power. 

TRENCH  DIGGING 

Steam  Shovel  Digs  Sewer  Trench  in  Narrow  Space,  George  C.  D  Lenth 
Eng.  News-Rec,  vol.  83,  no.  22,  Dec.  25,  1919,  pp.  1064-1066,  5  figs.  Illustra- 
ting method  of  excavating  trench  between  footings  and  under  floor  of  bridge 
over  street. 

TRUCKS 

Use  of  Electric  Industrial  Trucks.  Textile  World  Jl..  vol.  56,  no  17 
Nov.  29,  1919,  pp.  lil-113,  6  figs.  Illustrating  uses  of  tractors  provided  with 
safety  devices,  which  permit  employment  of  women  workers. 

Electric  Trucks  and  Tractors  in  Printing  Plants.  Bernard  K.  Dillon 
Elec.  Rev  vol.  75,  no.  22,  Nov.  29,  1919,  pp.  895-897,  3  figs.  Illustrating 
methods  of  applying  electric  apparatus  to  handling  problems  of  such  plants. 

Using  Basements  and  Subways  for  Factory  Trucking,  Peter  F.  O'Shea. 
Factory,  vol.  23,  no.  6,  Dec.  1919,  pt>  1285-1289,  6  figs.  System  of  Fisk  Rubber 
Co.  for  fast  trucking  between  departments  and  between  buildings. 

TUNGSTEN 

Political  and  Commercial  Geology  Series  No.  I — The  Tungsten  Resources 
of  the  World,  Frank  L  Hess.  Eng.  &  Min.  Jl.,  vol.  108,  no.  18,  Nov.  1,  1919 
pp.  715-722,  1  fig.  Geographical  distribution,  indicating  control  exerted  b\ 
principal  nations. 

TUNNELS 

Cost  of  Driving  8,700  Ft.  of  Tunnel  by  Station  Men.  Eng.  &  Contracting, 
vol.  52.  no.  25,  Dec.  17,  1919,  pp.  689-690.  Figures  obtained  in  reconstruction 
of  canal  system  of  irrigation  district  in  Yakima  Valley,  Wash. 

The  Scranton  Tunnel.  Ry.  Engr.,  vol.  40,  no.  179,  Dec.  1919,  pp.  270-273, 
7  figs.  Total  length  is  4747  ft.  width  17  ft.  clear  inside  and  height  20  ft.  above 
and  2  ft.  below  rail  level.     Account  of  construction. 

TURBINES 

The  Possibilities  of  an  Aeronautical  Gas  Turbine,  C.  A.  Norman.  Automotive 
Industries,  vo  .  41,  no.  19,  Nov.  6,  1919,  pp.  914-917,  8  figs.  Discussing  report 
that  German  engineers  have  developed  aeronautic  gasoline  turbine  engine, 
writer  concludes  that  such  an  engine  is  a  possibility  but  that  is  advantages  would 
not  be  of  consequence. 

See  also  Hydraulic  Turbines. 

TURBO-ALTERNATORS 
See  Electric  Generators,  A.  C. 

UNIVERSAL  JOINTS 

The  Universal  Joint.  Automobile  Engr..  vol.  '.).  no.  132,  Nov.  1919. 
pp.  411-412,  12  figs.  Concerning  calculations  involved  in  designing  of  various 
types. 
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See  Radium. 


URANIUM 


VACUUM  TUBES 


Amplifiers.  Effect  of  Amplifiers  (Ueber  die  Wirkungsweise  der  Verstarkerohren , 
M.  V.  Lane.  Annalen  der  Physik,  vol.  59,  no.  13,  1919,  pp.  4(55-492  fig.  12. 
Writer  endeavors  to  explain  form  of  characteristic  curves  and  their  deviations 
for  three  types  of  amplifiers. 

New  Universal  Potentiometer  Amplifiers  (Sur  de  nouveaux  dispositifs  ampli- 
ficateurs  potentiomStriques  universels),  MM.  Blondel  and  Touly  Comptes 
Rendus  des  Stances  de  l'Academie  des  Sciences,  vol.  169,  no.  13,  Dept.  29, 
1919,  pp.  557-562,  2  figs.  Simplification  of  audion  amplifier  by  substituting 
Wheatstone  bridge  for  potentiometer  where  Armstrong  regeneration  principle 
is  employed  to  reduce  number  of  batteries. 

Notes  on  the  Construction  and  Design  of  Valve  Amplifiers  John  Scott- 
Taggart.  Wireless  World,  vol  7,  no.  81,  Dec.  1919,  pp.  505-508,  5  figs.  De- 
tector amplifiers.     (Continuation  of  serial.) 

Notes  on  the  Design  and  Construction  of  Vacuum  Tube  Amplifiers,  J. 
Scott-Taggart.  Wireless  World,  vol.  7,  no.  80,  Nov.  1919,  pp.  440-445,  6  figs. 
Types  of  low-frequency  amplifiers.     First  article. 

The  Design  of  Multiple-Stage  Amplifiers,  C.  I,.  Fortescue.  Electrical 
Review,  vol.  85,  no.  2192,  Nov.  28,  1919,  pp.  700-701,  9  figs.  Arrangements 
by  which  multiple-stage  amplification  can  be  obtained.  From  paper  read  before 
Wireless  Section  of  Instn.  of  Elec.  Engrs. 

Valve  Amplifiers  (Amplificateurs  diversl,  Marius  Lntour.  Revue  G6nerale 
de  l'Eleetricite\  vol.  6,  no.  21,  Nov.  22,  1919,  pp.  709-718,  15  figs.  Theory  of 
three-electrode  valve  amplifiers  is  developed  from  study  of  characteristic  curves 
of  various  lamps  of  this  type. 

Detectors.  On  the  Detecting  Efficiency  of  the  Thermionic  Detector,  H.  J.  van  der 
Bijl.  Proc.  Inst.  Radio  Engrs.,  vol.  7,  no.  6,  Dec.  1919,  pp.  603-632  and 
(discussion),  pp.  633-635,  15  figs.  Method  of  determining  detecting  efficiency 
of  vacuum  tubes  by  feeding  them  with  radio  frequency  current  modulated  at 
audio  frequency. 

input  Impedance.  Dependence  of  the  Input  Impedance  of  a  Three-Electrode 
Vacuum  Tube  Upon  the  Load  in  the  Plate  Circuit,  John  M.  Miller.  Dept. 
Commerce,  Sci.  Papers  of  Bur.  Standards,  no.  351,  Nov.  21,  1919,  pp.  367-385, 
9  figs  It  is  concluded  that  because  of  capacities  between  elements  of  three 
electrode  vacuum  tubes  input  impedance  depends  upon  nature  of  load  in  plate 
circuit  of  tube. 

Oscillators.  The  Thermionic  Valve  as  an  Oscillator,  Wireless  World,  vol.  7,  no.  80, 
Nov.  1919,  pp.  456-457.  Court  decision  which  declared  that  patent  of  thermi- 
onic oscillation  valye  covers  its  use  not  only  as  a  radio-detector  but  as  an  oscil- 
lation generator. 

VALUATION 

See  Appraisal  and  Valuation. 

VALVE  GEARS 

Poppet  Valve  Gears  and  Slide  Valve  Gears  with  Double  Steam  Admision 
(Ventil  und  Schiebersteurungen  mit  doppeltcr  Dampfeinstromung).  Kraft  und 
Betrieb,  vol.  3,  no.  12,  Sept.  15,  1919,  pp.  137-138,  6  figs.  Discussion  and 
illustration  of  double  steam  admissions.     (To  be  concluded.) 

VALVES 

The  Coxon  Automatic  Stop  Valves.  Engineering,  vol.  108,  no.  2809, 
Oct.  31,  1919,  pp.  581-582,  9  figs.  Types  which  will  automatically  shut  off 
steam  in  event  of  burst  in  steam  main  or  corresponding  accident  to  apparatus 
to  which  steam  is  supplied. 

VAPOR  PRESSURES 

A  Vapour  Pressure  Equation,  George  W.  Todd.  Lond.,  Edinburgh  and 
Dublin  Phil.  Mag.,  vol.  38.  no.  227,  Nov.  1919,  pp  655-660,  1  fig.  Study  of 
equilibrium  of  vapor  in  contact  with  its  liquid,  making  assumptions  (1)  that  all 
vapor  molecules  striking  liquid  surface  penetrate  it,  and  (2)  that  only  those  liquid 
molecules  which  have  a  velocity  greater  than  a  definite  critical  value,  whatever 
their  angles  of  impact  with  the  surface,  penetrate  it  and  get  clear. 


VENTILATION 


See  Heating  Systems. 


VENTURI  METERS 

Computation  of  the  Coefficient  of  Discharge  of  Venturi  Meters,  W.  S. 
Pardoe.  Eng.  News-Rec,  vol.  83.  no.  13  Sept  25,  1919,  pp.  606-608,  6  figs. 
Tests  at  Univ.  of  Pa.  are  said  to  have  indicated  that  coefficients  may  be  computed 
within  0.5  per  cent,  of  experimental  values, 

VIBRATION  MEASUREMENT 

Instruments  for  Measuring  Vibrations,  A.  B.  Eason.  Eng.  &  Indus. 
Management,  vol.  2,  no.  21.  Nov.  20,  1919.  pp.  658-659,  3  figs.  Scheme  of 
operation  of  vibroscope,  vibration  miscroscope,  spring  vibrators  using  resonant 
principle,  seismographs  and  pallographs. 

VISCOSITY 

An  Absolute  Determination  of  the  Coefficients  of  Viscosity  of  Hydrogen, 
Nitrogen  and  Oxygen.  Kia-Lok  Yen.  Lond.,  Edinburgh,  and  Dublin  Phil. 
Mag.,  vol.  38,  no.  227,  Nov.  1919,  pp.  582-596,  4  figs.  Viscosities  were  deter- 
mined by  means  of  a  constant  deflection  apparatus  at  temperature  of  23  deg. 
Cent,  and  under  pressure  of  76  mm.  mercury. 

See  also  Lubrication. 


VOLCANIC  TUFF 

Volcanic  Tuff  and  Its  Uses,  A.  L.  Shaw.  Professional  Memoirs.  Corps 
Engrs.,  U.  S.  Army  and  Engr.  Dept.,  at  large,  vol.  11,  no.  58,  July-Aug.  1919, 
pp.  430-442,  12  figs.  It  is  suggested  to  undertake  series  of  careful  and  impartial 
tests  in  government  or  university  laboratory  with  a  view  to  determine  uses  to 
which  Puzzolana  can  be  put  in  marine  construction. 

VORTEX  MOVEMENTS 

The  Mass  Carried  Forward  by  a  Vortex,  W.  M.  Hicks.  Lond.,  Edinburgh, 
and  Dublin  Phil.  Mag.,  vol.  38,  no.  227,  Nov.  1919,  pp.  597-612,  2  figs.  Rela- 
tionship between  cyclic  and  acyclic  irrotional  motions  of  vortex  aggregate  moving 
steadily  through  irrotional  liquid. 

WAGES 

Wages  and  Bonus  Systems — III,  H.  C.  Armitage.  Eng.  &  Indus.  Manage- 
ment, vol.  2,  no.  23.  Dec.  4,  1919.  pp.  714-716,  1  fig.  Systems  whereby  direct 
personal  effort  may  be  rewarded  are  classified  into  (1)  piece-work,  (2)  premium 
and  (3)  efficiency. 

Wage  Payment,  A.  L.  DeLeeuw.  Mech.  Eng.,  vol.  41,  no.  12,  Dec.  1919, 
pp.  939-940  and  976.  After  discussing  present  systems  of  payment  and  meaning 
of  such  terms  as  "capital,  labor,  right  to  organize,  collective  bargaining  and 
wage,"  writer  states  that  in  his  opinion  real  cause  of  present-day  unrest  lies  in 
fact  that  wage  system  in  use  is  not  based  on  knowledge  and  justive  but  only  on 
guesswork  and  on  fear  felt  by  both  employer  and  employe  that  one  may  "do" 
the  other. 

WASTE  HEAT 

Recovery  of  Waste  Heat,  Alwyne  Meade.  Times  Eng.  Supp.,  no..  541, 
Nov.  1919,  p.  332.     Conditions  in  gasworks. 

Louisville  Cement  Company  Leads  in  Waste  Heat  Utilization.  Rock 
Products,  vol.  22,  no.  24,  Nov.  22,  1919.  pp.  38-41,  18  figs.  Arranging  coal- 
feeding  hopper  so  as  to  avoid  banking  of  pulverized  coal  in  hopper. 

WASTES 

Treatment  of  Canning  Plant  Wastes  in  Wisconsin.  E.  J.  Tully.  Eng. 
News-Rec,  vol.  83,  no.  21,  Dec.  11  and  18,  1919,  pp.  1017-1018,  3  figs.  It  is 
reported  that  State  Board  of  Health  has  prepared  general  plans  for  treating 
plain  washings,  silage  juice  and  combined  wastes. 

WATER  CONDUITS 

Constructing  a  98-Kilometer  Water  Conduit  in  Chile,  George  H.  Bavles. 
Eng.  News-Rec,  vol.  83,  no.  13.  Sept.  25,  1919,  pp  593-599,  10  figs.  Problems 
presented  by  reason  of  lack  of  proper  transportation  facilities. 

Resonance  of  Conduits  Having  an  Air  Pocket  (Sur  la  resonance  des  conduites 
munies  d'une  poche  d'air),  A.  Foch.  ComDtes  Rendus  des  Stances  de  l'\ca- 
demie  des  Sciences,  vol  169,  no.  16,  Oct.  20.  1919,  do.  687-690.  In  former 
ncte  (C.  R.  vol  169.  1919.  p.  5691,  writer  deduced  formula  which  established  that 
conduit  having  air  pocket  can  have  two  oeriods.  In  present  note  experiments 
are  related  in  which  volume  and  Dressure  of  air  in  pocket  were  measured  while 
conduit  was  resonated  in  subsequent  periods. 

WATER   FLOW  MEASUREMENTS 

Pitot  Tubes.  Experiments  on  Water  Flow  Measurements  in  Pipes  by  Means  of  a 
Pitot  Tube  Placed  in  Pipe  (Vattenmatningsforsok  i  rorledningar  medelst  i 
Iedninsar  inf6rda  pitotror),  Elnar  Lundstr6m  and  Georg  Haglund  Teknisk 
Tidskrift  vol  49,  nos  9-10  B,  Sent.  Oct.  1919,  pp.  113-121,  29  figs.  Compa- 
rison of  various  methods  and  details  of  experiments  with  Pitot  tube.  Biblio- 
graphy. 

Small  Courses.  Measurement  of  the  Flow  of  Small  Water  Courses  (Mesure  du 
d£bit  des  petits  eours  d'eau).  R.  Sivoine.  Electricien,  vol.  49,  no  1241,  Nov. 
30  1919  pp.  223-225.  4  figs.  For  mulffi  used  in  connection  with  various 
methods. 

Philadelphia  Fights  Water  Waste,  William  M.  Crowe.  Fire  &  Water 
Eng..  vol.  66.  nos.  19-22,  Nov.  5,  12,  19  and  26,  1919  pp.  968-971,  7  figs. 
Account  of  taking  measurements  of  pump  discharge  by  Pitot  tube. 

Weirs.  Studies  on  the  Movement  of  Water  Near  a  Weir  (Studien  fiber  Wasserbe- 
wegung  an  Wehren),  H  E.  Gruner.  Schweizerische  Bauzeitung  vol.  74, 
nos.  20  and  21.  Nov  15  and  22,  1919,  pp.  243-246  and  255-257.  12  figs.  Ac- 
cording to  writer  detailed  study  of  water  movement,  and  especially  of  whirl- 
pools, yields  valuable  information  regarding  action  of  flowing  water,  which  may 
find  practical  application  to  hydraulics.  Details  of  whirlpools  in  St.  Maurice 
River,  in  Rhine  and  in  Gorge  de  Russille.     (Concluded.) 

WATER-GAS 

Water-Gas  Oil  Efficiency  on  a  B.T  U.  Basis.  R.  C.  Downing.  Am.  Gas. 
Assn.  Monthly,  vol.  1.  no.  11-12,  Nov.-Dee.  1919,  pp  655-658,  2  figs.  Curves 
designed  to  determine  b.t.u.  of  gases  of  oil3  varying  20  per  cent  or  more  in 
quality. 

WATER  HAMMER 

Calculation  of  Water  Hammer  in  Conduits  Made  Up  of  Two  or  Three 
Sections  of  Different  Diameter  (Calcul  du  coup  de  belier  dnas  les  conduites 
formees  de  deux  ou  de  trois  troncons  de  diametres  differents).  Ed.  Carey. 
Bulletin  Technique  de  la  Suisse  Romnnde,  vol.  49,  no.  23,  Nov.  15,  1919, 
pp.  243-246,  2  figs.     Study  of  de  Sparre's  formula?.     (To  be  continued.) 
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WATER   POWER 

New  Horsepower  Formulae,  P.  M  Heldt.  Automotive  Industries,  vol.  41, 
no.  20.  Nov.  13,  1919,  p.  959.  Proposes  that  for  passenger  car  engines  rule 
be  adopted  of  one  houre-power  per  10.5  cu.  in.  piston  displacement  at  1000 
r.p.m.  and  proportionately  more  at  higher  speeds.  „„ 

Water  Power  Resources  of  British  Columbia.  Elec.  News,  vol.  28,  no.  22, 
Nov.  15,  1919,  pp.  32-36,  5  figs.  Abstracts  of  report  issued  by  Commission  of 
Conservation  ot  Can.     Resources  are  estimated  at  3,000,000  hp. 

WATERPROOFING 

Suggested  Improvements  in  Waterproofing  Railroad  Structures.  Eng. 
&  Contracting,  vol.  52,  no.  25,  Dec.  17,  1919,  pp.  701-702.  Such  as  having 
membrane  come  in  ready-made  sheets  on  work 

WATER  PURIFICATION 

Chlorination.  Field  Methods  for  the  Chlorination  of  Small  Amounts  of  Water, 
F.  R.  Georgia.  Jl.  Am.  Water  Works  Assn.,  vol.  6,  no.  4,  Nov.  1919,  pp.  654- 
663,  1  fig.  Chlorination  was  carried  out  in  Lyster  bags.  Details  of  system 
used  for  effecting  continous  purification  of  water  as  it  was  dumped. 

The  Chloramine  Process  as  Applied  to  the  Catskill  (Esopusl  Water,  Frank 
E.  Hale.  Jl.  Am.  Water  Works  Assn.,  vol.  6,  no.  4,  Nov.  1919,  pp.  804-817 
and  (discussion)  pp.  818-S22,  3  figs.  Concerning  reported  discovery  of  dead 
trout  and  other  fish  in  Esopus  Creek  after  treatment  of  water  was  started  with 
with  0.4  p. p.m.  chlorine. 

The  Effect  of  Chlorine  on  Periodic  Precipitation,  A.  W.  Foster.  Jl.  Phys. 
Chem.,  vol.  23.  no.  9,  Dec.  1919,  pp.  645-655,  9  figs.  Results  obtained  by 
using  chlorinated  tap  water  instead  of  distilled  water  in  experiments  on  absorp- 
tion of  ions  by  colloids. 

Filter  Nozzles.  Testing  Discharge  of  Sprinkling  Filter  Nozzles,  W.  Earle  Weller. 
Mun.  &  County  Eng.,  vol.  57,  no.  5,  Nov.  1919,  pp.  203-204,  3  figs.  Tests 
made  by  Bur.  of  Eng.  of  City  of  Binghamton,  N.Y. 

Filter  Plant.  Water  Filtration  Plant  built  on  Gravity  Supply  at  Dundas,  Ont., 
built  at  low  Figure.  Contract  Rec.  vol.  34.  no.  48,  Nov.  26,  1919,  pp  1092- 
1096,  8  figs.  Capacity  of  Dlant  is  700,000  gallons  per  day.  It  is  said  to  have 
been  erected  at  cost  of  $30,000. 

WATER   SUPPLY 

Army.  Keening  the  First  Army  Supplied  with  Water,  F.  W.  Scheidenhelm.  Jl. 
Am  Water  Works  Assn.,  vol.  6,  no.  4,  Nov.  1919,  pp.  623-638,  8  figs.  Work 
of  Water  Supply  Service.  Its  responsibility  covered  water  for  men,  for  animals, 
for  railways,  both  standard  and  narrow  gages,  and  for  hospitals  including  field 
and  evacuation  hospitals. 

Avtation  Fields.  Water  Supply  and  Sewage  Disposal  at  the  Military  Aviation 
Fields,  Posts,  Depots,  etc.,  in  the  United  States,  Robert  H.  Craig.  Jl.  Am. 
Water  Works  Assn.,  vol.  6,  no.  4,  Nov.  1919,  pp.  664-678.  Experiences  are 
quoted,  such  as  for  instance  that  Irnhoff  tanks  with  longitudinal  flow,  one 
flowing-through  compartment  over  each  sludge  digestion  chamber,  settling 
fompartment  with  steep  slooing  sides  in  less  than  1:1  and  with  gas  vent  area 
from  20  to  25  per  cent  of  total  tank  area  gave  best  results. 

Catskill.  Schobarie  Development  of  the  Catskill  Water  Supply  System  for  New 
York  City,  J.  Waldo  Smith.  Jl.  Am.  Water  Works  Assn.,  vol.  6,  no.  4, 
Nov.  1919,  pr>.  639-653,  5  figs.  Project  involves  extending  system  36  miles 
north  from  Ashokan  dam  making  overall  distance  for  system  of  156  miles  from 
new  dam  to  terminal  reservoir  on  Staten  Isd. 

Metering.  Effect  of  Metering  on  Water  Consumption,  H.  P.  Matte.  Jl.  Western 
Soc.  Engrs.,  vol  24,  no.  3,  March  1919,  pp.  133-148  and  (discussion)  pp  148- 
152,  9  figs.  Based  on  records  taken  at  various  cities  both  before  and  after 
instaling   meters. 

What.  Metering  of  Water  has  Done  for  a  New  England  City.  Contract 
Rec,  vol  34,  no.  48,  Nov.  26,  1919,  pp.  1103-1104.  By  installing  meters  city 
of  Middletown,  Conn.,  is  said  to  have  reduced  its  water  consumption  from  133 
gal.  per  capita  to  78  gal.  per  capita. 

Waste  Prevention.  Water  Waste  Prevention  Surveys  in  Washington,  Paul  Lanham. 
Mun.  Jl.  &  Public  Works,  vol.  47,  no.  17,  Oct.  25,  1919.  pp.  250-254,  11  figs. 
Plan  and  organization  by  which  45,000,000  gal.  have  been  saved  daily. 

WATER   WORKS 

The  Effect  of  the  War  Period  1914-1918,  and  Public  Control  Upon  the 
Water  of  the  United  States,  Leonard  Metcalf.  Jl.  Am.  Water  Works  Assn., 
vol.  6,  no.  4,  Nov.  1919,  pp.  785-803,  5  figs.  Review  of  500  decisions,  more  or 
less  effecting  water  works,  handed  down  by  courts  and  commissions  during 
four  and  one-half  period  from  Jan.   1915  to  May   1919. 

Present  Conditions  in  the  Waterworks  Field. '  Eng.  &  Contracting,  vol.  52, 
no.  24,  Dec.  10,  1919,  pp  668-669.  Committee  report  submitted  at  convention 
of  Am.  Soc.  Municipal  Improvements. 

WEIRS 
See  Water-Flow  Measurements  Weirs. 

WELDING 

Burners.  Improvements  in  Spray  Burners  for  Welding  and  Cutting  Metals. 
Acetylene  &  Welding  .11,.  vol  18.  no.  191,  Aug.  1919,  pp.  157-158,  1  fig.  Appa- 
FBtUI  is  arranged  so  a*  to  permit  soaking  and  spraying  liquid  fuel  with  burner 
tube  by  01  j.i.l  by  i" 


Disk-Depression  Method.  Disk-Depression  Method  of  Welding,  Chas.  H. 
Kicklighter.  Southern  Eng.,  vol.  32.  no.  4,  Dec.  1919,  pp.  66-68,  12  figs. 
It  is  claimed  for  this  method  that  joint  effected  by  it  has  greater  strength  than 
riveted  joint  and  that  greater  economy  in  production  is  secured  with  it. 

Engine  Cylinders.  The  Making  and  Welding  of  Engine  Cylinders.  Practical 
Engr.,  vol.  60,  no.  1707,  Nov.  13,  1919,  pp.  233-234,  8  figs.  American  patent 
relating  to  welding  elbow-like  members  of  gas  passages  leading  to  or  from 
inlet  or  exhaust  ports  to  cylinder. 

Welding  Large  Mill  Engine  Cylinders,  L.  M.  Malcher.  Foundry,  vol.  47, 
no.  21,  Dec.  15,  1919,  pp.  908-909,  5  figs.  Repairing  70-in.  cylinder  of  Allis- 
Chalmers  twin  tandem-compounds  engine.  Also  in  Iron  Trade  Rev.,  vol.  65, 
no.  26.  Dec.  25,  1919,  pp.  1710-1711,  5  figs. 

Welding  Locomotive  Cylinders.  Am.  Mach.,  vol.  51,  no.  21,  Nov.  27 
and  Dec.  4,  1919,  pp.  932-933.  Symposium  presented  at  convention  of  Int. 
Ry.  Gen.  Foremen's  Assn. 

Forgings.  Fusion  Welding  Applied  to  Drop  Forgings,  S.  W.  Miller.  Acetylene  Jl., 
vol.  21,  no.  6,  Dec.  1919,  pp.  402-406  and  420-424.  Oxy-acetylene  and  electric 
welds  and  their  applicability  to  defective  forgings.  Effect  of  high  temperatures 
on  physical  structure.     Paper  presented  before  Am.  Drop  Forge  Assn. 

Foundry  Work.  The  Welder  in  the  Iron  Foundry,  David  Baxter.  Acetylene  Jl., 
vol.  21,  no.  6,  Dec.  1919,  pp.  410-416,  2  figs.  Applications  of  welding  in  foundry, 
with  instructions  for  doing  various  classes  of  work. 

Steel.  Welding  of  Bessemer  and  Open  Hearth  Steel,  E.  Wanamaker  and  H.  R. 
Pennington.  Ry.  Elec.  Engr.,  vol.  10,  no.  11,  Nov.  1919,  pp.  406-408,  3  figs. 
Study  of  effect  of  impurities  and  result  of  electric  aro  on  various  composi- 
tions. 

Tanks.  Welded  Water  Tank  Constructed  from  Surplus  War  Material.  Acetylene 
Jl.,  vol.  21,  no.  6,  Dec.  1919,  pp.  400-401,  4  figs.  How  iron  sheets  originally 
made  for  shrapnel  protection  in  trenches  are  being  used  in  construction  of 
9700-gal.  water  tanks. 

Tests.  Tests  of  Welded  Materials  Maurice  Y.  Kapetansky.  Michigan  Technic, 
vol.  32,  no.  3,  Oct.  1919,  pp.  201-213,  16  figs.  Results  of  chemical,  physical 
and  microscopical  tests  are  presented  and  their  relative  importance  in  deter- 
mining value  of  welds  is  discussed.  Use  of  microscope  alone,  it  is  noted,  saves 
a  great  deal  of  preparation  as  cost  of  preparing  specimens  of  microscopical 
examination  is  only  one-forth  or  one-fifth  that  of  preparing  samples  for  physical 
test. 

Training  Welders.  Training  Welders  and  Cutters.  Acetylene  &  Welding  Jl., 
vol.  16,  no.  193,  Oct.  1919,  pp.  102-103.  Ability  required  by  prospective  welder. 
(Concluded.) 

Truck  Frames.  Welding  Truck  Side  Frames,  Bolsters  Side  Bars.  Ry.  Jl.,  vol.  25, 
no.  8,  Aug.  1919,  pp.  23-26.  Committee  report  presented  at  joint  convention 
of  Master  Car  Builders  and  Master  Mechanics. 

See  also  Electric  Welding,  Oiy-Acelylene  Welding;  Thermit  Welding. 

WELFARE   WORK 

Strong  Background  for  Community  Work  Is  Formed  by  Bathhouses  and 
Laundries,  Donald  J.  Paker.  Coal  Age,  vol.  16,  no.  16,  Oct.  16,  1919,  pp  634- 
637,  3  figs.  Results  obtained  by  coal  and  coke  company  in  Pa.  which  has  estab- 
lished installation  of  bathhouses  and  laundries  in  mining  camp. 

WIND   MOTORS 

Wind  Motors,  Faville  C.  Poulton.  Sci.  Am.  Supp.,  vol.  88,  no.  2268, 
Nov.  15,  1919,  pp.  286-287.  Their  possibilities  and  limitations.  From  Roy. 
Soc.  Arts. 

WIRELESS  COMMUNICATION 

See  Radiolelegraphy;  Radiotelephone . 

WOMEN  WORKERS 

The  Works  and  Products  of  Messrs.  Barr  and  Stroud  Limited.  Engineer- 
ing, vol.  108,  no.  2803.  Sept.  19,  1919,  pp.  363-365,  4  figs.  Employment  of 
female  labor  at  these  works  is  said  to  have  shown  that  "women,  with  suitable 
training  could  prove  as  efficient  as  men  in  some  ordinary  instrument  making 
work."     (Continuation  of  serial.) 

WOOD 

Average  Weights  of  Various  Species  of  Wood.  Eng.  &  Contracting, 
vol.  52,  no.  22,  Nov.  26,  1919,  p.  610.  Table  giving  figures  computed  by 
U.  S.  Forest  Products  Laboratory. 

WOOD   WASTE 

The  Economy  of  Using  Waste  Wood  for  Heat  and  Power  Generation  in 
Woodworking  Establishments  (Die  Wirtsehaftlichkeit  der  Abfallholzver- 
wendung  zu  Heiz,  und  Kraftdampf  fur  Holzbearbeitungsbetriebe),  M.  A. 
Nflscheler.  Zeitschrift  des  Baverischen  Revisions-Veroins.  vol.  23,  nos.  16  and 
17,  Aug.  31,  and  Sept.  15,  1919,  pp.  125-128  and  135-138,  4  figs.  Fxperience 
with  boilers  of  Cornwall  type  of  comparatively  long  construction  and  having 
only  one  large  Cue  in  order  to  provide  large  heating  surface.     (To  be  concluded.) 

ZINC   BRONZE 

Fivo  Foundry  Testa  of  Zinc  Bronzes,  C.  P.  Karr.  Brass  World,  vol.  15, 
no.  10,  Oct.  1919,  pp.  320-322.  Proportional  limit,  tensile  strength,  elongation 
and  reduction  in  area  of  specimens  of  two  compositions,  SS  copper,  10  tin. 
and  2  zincs,  and  S8  copper,  8  tin,  and  4  zinc. 
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Edwards  Street,  Kitchener,  Ont.,  "Tarvia-X"  pavement 


Tarvia  Towns  in  Ontario — 

These  three  Ontario  towns  shown  above 
have  had  the  usual  gratifying  experience  with 
Tarvia. 

In  1916  the  authorities  of  Kitchener  and 
Ingersoll  built  a  "Tarvia-X"  pavement  over  a 
concrete  base,  while  in  1913  Waterloo  follow- 
ed the  specification  for  a  Tarvia  Modified 
Modern  Pavement. 

In  the  future,  if  traffic  conditions  require 
it,  an  occasional  "Tarvia-B"  treatment  will 
keep  these  roads  in  excellent  shape — mudless, 
dustless,  frostproof  and  automobile-proof — at 
an  extremely  low  cost  for  upkeep. 

Tarvia  is  the  material  that   has    made 


thousands  of  miles  of  roads  stand  up  under 
the  hard  usage  of  modern  motor  traffic. 

To  have  smooth  easy  avenues  of  transport 
and  travel  is  a  vital  necessity  of  any  country. 
They  are  the  arteries  of  commerce  and  trade, 
and  to-day  are  forging  a  new  link  between  the 
producer  and  consumer. 

Such  roads  built  and  maintained  with 
Tarvia  cost  only  a  little  more  than  plain  water- 
bound  macadam.  Their  superiority  is  immea- 
surable in  comfort  and  convenience,  and  their 
extreme  cheapness  in  maintenance  makes 
them  most  economical  in  the  end. 

Illustrated  booklets  telling  about  the 
various  Tarvia  treatments  free  upon  request. 


Presert/es  ftnafi*z-Prp//0nts  Dust 


Special  Service  Department 

This  company  has  a  corps  of  trained  engineers 
and  chemists  who  have  given  years  of  study 
to  modern  road  problems.  The  advice  of 
these  men  may  be  had  for  the  asking  by  any 
one  interested. 

If  you  will  write  to  the  nearest  office  regarding 
road  problems  and  conditions  in  your  vicinity, 
the  matter  will  be  given  prompt  attention. 


MONTREAL    TORONTO       yne 
WINNIPEG    VANCOUVER 


? Company  ST- JOHN'  NB-      HALIFAX,  N.S. 
J  SYDNEY,  N.S. 


Limited. 
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IMPERIAL!  ASPHAUT 

Proved  through  the  Ages 

EVERYWHERE  asphalt  is  the  popular  choice.    There  is  an  asphalt 
that  will  give  all  the  advantages  desired  at  moderate  cost  on  every 
type  of  road,  whether  city  and  town  streets,  interurban  highways 
or  country  roads. 

Hot-Mix  Asphalt  made  with  Imperial  Paving  Asphalt  is  ideal  for 
city  streets  and  provincial  highways.  It  stands  up  under  great  stress, 
resists  the  ceaseless  grind  of  heavy  traffic  and  gives  a  traction  surface 
unequalled  for  cleanliness,  permanence  and  economy  of  maintenance. 

Imperial  Asphalt  Binders  are  specially  prepared  for  Penetration 
Asphalt  Macadam.  The  uniform  appearance  and  lasting  qualities  of  this 
type  recommend  it  for  towns,  interurban  highways  and  country  roads. 

Imperial  Liquid  Asphalts  are  for  country  roads  and  less-traveled 
streets.  They  prevent  dust  on  macadam,  gravel  and  earth  roads  and  form 
an  elastic  asphaltic  film  coat  on  the  surface  of  the  gravel  and  macadam 
roads  which  increases  their  traffic-carrying  capacity  many  times  and  great- 
ly lengthens  their  life. 

All  Imperial  Asphalts  are  produced  in  our  Montreal  East  Refinery 
from  the  best  Mexican  asphaltum  crudes.  They  can  be  delivered  anywhere 
in  Canada  in  specially  equipped  tank  cars  or  in  packages. 

ROAD    ENGINEERING    DEPARTMENT 

Imperial  Oil  Limited  -  -  Toronto,  Ontario. 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND  HIGHWAY  BRIDGES,  BUILDINGS,  TANK  AND  PLATE   WORK   OF  EVERY 

DESCRIPTION,   COAL  AND  ORE  HANDLING  MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK,  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND    POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS 

LACHINE,    P.  Q. 


Montreal, 


Toronto. 


p.o.  address:  montreal,  p.q. 
cable  address   "dominion" 
Sales    Offices  : 
Ottawa,  Winnipeg,  Edmonton 


branch  offices  and  works: 
Toronto.  Ottawa,  Winnipeg 


Regina. 


Vancouver 


large:  stock  of  structural  material  at  all   works 
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The  burden  of  this  rests  entirely  on  the  correct  lubrication  of 
every  machine,  axle,  pulley  and  shaft.  Nothing  but  scientific  lubri- 
cation throughout  your  entire  mechanical  equipment  will  enable  it  to 
contribute  its  full  quota  to  the  success  of  your  business. 

Imperial  Lubricants  are  specially  designed  for  each  type  of 
machine  under  actual  service  conditions.  Their  use  will  bring  in- 
creased income  through  greater  production,  and  reduced  expenses 
through  smaller  depreciation  of  machinery. 

Imperial  Lubricants  are  prepared  with  infinite  care.  Each  one 
has  real  merit  as  its  recommendation.  There  is  the  proper  lubricant 
for  every  individual  part  of  your  machinery.  They  are  Canadian 
made,  and  their  high,  uniform  quality  is  assured  by  the  use  of  only 
the  finest  crudes. 

Imperial  Lubrication  Engineers  will  be  glad  to  consult  with 
your  own  engineer  or  mechanical  superintendent  in  deciding  the 
proper  lubrication  of  your  machinery.  The  benefit  of  their  know- 
ledge and  experience  is  yours  without  charge  or  obligation. 


Lubricants 

For     Manufacturing, 
Mining    and  Milling 

CYLINDER    OILS 

Imperial  Valve  Oil 
Imperial  Cylinder  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 
Imperial   20th    Century  Cylin- 
der Oil 

ENGINE  OILS 

Imperial  Kearsarge  Engine  Oil 
Imperial  Solar  Red  Engine  Oil 
Imperial  Atlantic  Red   Engine 

Oil 
Imperial    Junior    Red    Engine 

Oil 
Imperial    Bayonne   Engine  Oil 
Imperial   Renown   Engine  and 

Dynamo  OU 
Imperial  Standard  Gas  Engine 

Ol 
Imperial  Ario   Compressor   Oil 


Write  us  at  56  Church   Street,   Toronto,   or  at  any  of  our 
branches    for    appointment    or    lubrication    information. 


IMPERIAL  OIL  LIMITED 

Power  ♦  Heat  *  Light  ♦  Lubrication 

BRANCHES   IN  ALL   CITIES 
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NOVA  SCOTIA  STEEL  ...  GOAL  CO., 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     AND     SPLICE     BARS 

TRACK  BOLTS  AND  SPIKES 

MACHINE     AND     CARRIAGE    BOLTS 

SQUARE  TWISTED  REINFORCING  BARS 

BOILER    SHIP    AND    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS,    TIRES    AND    SLEIGH    SHOE 

MARINE    FORGINGS 

OF 

A  LI, 

DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 


GENERAL   SALES  OFFICE; 

Windsor  Hotel, 

MONTREAL. 


HEAD  OFFICE; 
NEW    GLASGOW, 

Nova  Scotia. 


122    JOURNAL    OF    THE    ENGINEERING     INSTITUTE     OF    CANADA 


Get  Goods  Guaranteed  Good 

BY  85  YEARS  EXPERIENCE 
AND    MADE    WITHIN    THE    BRITISH    EMPIRE 


Manufacturers  of 


TCfilWRAKIH 


Valves 
Cocks,  Fittings 

and  Supplies 


Brass,  Iron,  Semi-Steel 
and  Steel 

For  Steam,  Gas,  Water,  Air,  Oil  or  Acids,  used 

by  Railroads.  Mercantile,  and  Admiralty 

Service,  Shipbuilders,  Mines.  Mills 

Factories,  Power  Plants,  Water  Works 

Engineers,  Architects,  Contractors 

Builders,  Superintendents 

Machinists,  Mctai  Workers 

Plumbers,  Gas  and 

Stcamtitters 

<MF 

1919  Catalogue 

No.  40 


■  ^SftfUDfltt 


Established  ISM 


Incorporated  WW 


Mak 


T.  McAvity  &  Sons,  Ltd. 


KS 


St.  JohOt  N.  B.,  and  Winnipeg 


Canada 


Cut  shows  reduced  facsimile  of  our  new  No.  40  CATALOGUE  (7M  x  5J4  1200  page?)  shortly 

ready  for  distribution.    If  interested  in  Valves  and  Fittings,  please  advise  us,  that 

we  may  put  you  on  our  mailing  list  for  a  free  copy. 


Send  us  Specification  for  Prices  on 

3  inch  Diaphragm  Suction  Hand  Pumps 
Iron  Bodied  Gate  Valves,  2%"  to  12" 
Brass  Globe,  Angle  and  Check  Valves 

Standard,  Jenkins  Disc,  Victor  Copper  Asbestos  Inlay 
Disc,  also  Bronze  Seats.  STEAM  COCKS,  Etc. 


Established  1834 


Incorporated  1907 


T.  McAvity  Sz  Sons,  Limited 

ST.    JOHN.    CANADA. 

Brass,  Iron  and  Steel  Founders,  Machine  Shops,  Etc. 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,   New  York.  Codes:  Consolidated  Steel  Corporation,  ABC 

oth  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union,  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


CONSTECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

San  Francisco,   Seattle,  and   New  Orleans;   Montreal  and  Toronto;  St.  John's,  New- 
foundland;  Mexico  City;   Havana;   Managua;   Bogota;    Rio  de  Janeiro;  Buenos  A'res; 
Santiago  and  Valparaiso;    London;    Copenhagen;    Christiania;    Barcelona  ;    Milan; 
Johannesburg;  Calcutt      Sydney;  Wellington. 

We  invite  and  will  give  promp   attention  to  inquiries  for  all 
forms  of  iron  and  steel  produ    s,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 

Bridges. 

Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 

Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 


Frogs  for  Steam  an     Electric  Rail- 
roads. 
Gas  Engines  800  h.  p.  and  over. 
Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 
Ingot  Molds. 

Machinery — Bethlehem  Steel  Com- 
pany's, Detrick  and  Harvey 
Planers,  Horizontal  Boring,  Dril- 
ling and  Milling  Machines, 
Hydraulic  Presses,  Railway  Shop 
Machinery,  Rolling  Mill  Machi- 
nery, Shipyard  Machinery. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  Lackawanna  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Pumps   and   Pumping   Engines. 


Rails — Light,     Heavy,     Tram      or 

Girder,  etc.,  and  Accessories. 
Rivets. 
Roofing. 

Screws,  Wood. 

Shafting,    Cold   Rolled   and    Cold 

Drawn. 
Shapes,  Standard  Structural  and 

Bethlehem. 
Sheet  Bars. 
Sheets,  Plain,  Galvanized,  Flat  and 

Corrugated,  Blue  Annealed. 
Sidings. 
Skelp. 
Slabs. 
Spikes. 

Staybolt  Iron. 
Switches  for  Steam    and  Electric 

Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,   quick   service,    and   dependable   attention   to  every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight, packing,country  of  destination,etc.,and  purposes  for  which  the  materials  are  required 
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GOOD 


Pulling  the  Peak  Load 

Nearly  every  industry  has  some  belt-drives  with 
variable  loads. 

Nearly  every  industry  has  had  belt  trouble  when 
the  peak  came  on  these  drives. 

One  of  the  best  things  Goodyear  Extra  Power 
Belting  does  is  to  take  care  of  peak  loads  with- 
out trouble. 

How  it  has  solved  one  peak  load  problem  is  told 
in  a  letter  to  us  from  the  Chisholm  Milling 
Company  (reprinted  here). 

'The  very  qualities  which  give  Goodyear  Extra 
Power  its  great  advantage  where  loads  vary, 
make  it  a  better  belt  for  all-round  use. 

The  pulley-gripping  friction  surface  pulls  over  the  stiff  places 
and  prevents  power  waste  through  slippage. 

The  great  strength  of  the  fabric  plies  which  are  welded  into 
one  by  much  fine  rubber,  gives  very  long  life. 

Practically  all  the  stretch  is  taken  out  of  Goodyear  Extra  Power 
before  you  buy  it — saving  costly  shut-downs  to  tighten  belts. 

The  fine  rubber,  which  seals  the  seam,  prevents  ply  separation. 

Over  1000  Canadian  industrials  have,  found  Extra  Power 
Belting  an  economical  proposition — in  price,  in  length  of 
service,  in  efficiency  of  service.  Some  of  them  have  solved 
problems  exactly  similar  to  yours.  Let  a  Goodyear-trained 
belting  man  tell  you  about  it.  No  obligation.  Just  phone, 
wire  or  write  the  nearest  branch. 

The  Goodyear  Tire  &  Rubber  Co.  of  Canada,  Limited 

Branches — Halifax,  St.  John,  Quebec,  Montreal,  Ottawa,  Toronto, 
Hamilton,  London,  Winnipeg,  Regina,  Saskatoon, 
Calgary,  Edmonton,  Vancouver,  Victoria.  Service, 
slocks  in  smaller  cities. 


CHART  ILLUSTRATING    LOAD  ON 
CORN   DEGERMINATOR 


Kl 


25* 


i 


/ 


K 


A.-  NORMAL  LOAD 'EVENLY  TEMPERED  CORN 
B  -jr  REDUCED  LOAD  -  UNDER  TEMPERED  CORN 
CJ-'OVERLOAD  "  OVER  TEMPERED  CORN 
D  -  LOAD  RELEASED'-  RETURNING  TO  NORMAL 


Corn  rolls 
and  deger  ru- 
inator in  the 
Chisholm 
mill. 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY, 


LIMITED. 


Hamilton,  Canada. 

Engineers  and  Builders  of  Steel  Structures 
for  Bridges  and  Buildings 


Annual  Capacity  36,000  Tons. 


Straus  Bascule  Bridge  over  Cataraqui  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Ltd. 


Estimates  and  Designs  Furni  lied  on  all  Classes 
—  of  Steel  Work  — — 

A  Large  Stock  of  Beams,  Channels,  Angle  Plates,  Etc.,  Etc., 

on  hand  for  prompt  shipment 


- 
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nkers  of  The  Nations  Y  i 

•  ^lled  Facilities  for  the  Ma*,,,* 
xkers  of  99%  of  the  City  and   Fdct  l"' 

Eleven  strategically  placed  Branch 
render  1ntell^entServiceinthed1stribu^ 
rr^iedrical  and  Automotive  SuPp\ief 
?ovrer  and  Light  Plants,  motors,  wiring 
devices,   storage  batteries  etc., 

Our  name  connected  with  anylhm 
Electrical  is  your  sure  guarantee  o 
highest   quality. 

NorthertiE/ectrk  Company 


MONTREAL 
QUEBEC 
HALIFAX 
OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 


REGINA 
CALGARY 
EDMONTO 
VAN 
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Cut  your  Metal  faster- 
more  accurately — more  economically — 
with  this 

SPECIFICATIONS: 

Capacity,  10"  x  10". 
Floor  space,  4'  x  6'. 
Height,  floor  to  table,  263^" 
Length  of  Band  Saw,  12'  3". 
Size  of  Band  Saw,  1"  x  .035". 
Belt  or  Motor  Driven. 
Power  required,  1  H.P. 
Driving  Pulley,  12"  x  3". 

FEATURES : 

Continuous  cutting — hence  FAST. 
Gravity  feed — EASY  on  saw. 
Roller  guides —  ensuring  SQUARE, 

ACCURATE  cuts, 
Blade  .035"  thick— SAVING  metal. 

Napier  Metal -Cutting  Machine 

The  ONLY  Horizontal  Band  Saw  Made 


SAVES  METAL — because  the  cutting  band  is 
only  .035"  thick,  and  less  metal  is  removed 
than  with  any  other  machine.  Compare  it 
with  a  cold  saw's  gash  ! 

SAVES  TIME — because  its  thin,  continuous, 
one-way  cut  is  at  least  twice  as  fast  as  the 
half-the-time  cut  of  the  power  hack-saw. 

SAVES  POWER — because  it  removes  a  mini- 
mum amount  of  metal,  in  the  easiest  possible 
way. 


CUTS  SQUARE  ^AND  TRUE— because  th- 
roller  guides,  close  to  both  sides  of  the  work, 
hold  the  inch-wide  blade  rigid  and  unswerv- 
ing. Gravity  instead  of  force  feed  eliminates 
the  tendency  to  run  off. 

BAND  SAWS  WEAR  LONG  —  because  every 
tooth  is  used.  Because  the  length  of  the 
saw,  and  the  contact  with  the  wheels,  keeps 
it  cool.  Because  the  spring-counterbalanced 
gravity  feed  allows  the  saw  to  "give"  when 
it  strikes  a  hard  spot. 

MACHINES  STAND  HARD  SERVICE— Napier  Metal-cutting  Machines 
are  simple,  rugged,  free  from  weak  points.  They  stand  hard,,  steady 
service  in  unskilled  hands  and  turn  out  the  work. 

Speed  up  your  hand  and  power  hack  saws  by"  using  NAPIER  blades  ! 

Made  by 

Napier  Saw  Works,  Inc.,  Springfield,  Mass. 

Sole  Canadian  Distributors: 

LYMAN   TUBE    &    SUPPLY   CO.,   LIMITED 

Montreal  Toronto  Winnipeg  New  York. 


I 
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NONPAREIL  INSULATING  MATERIALS 


Nonpareil  Insulating  Bricks, 

for  boiler  settings,  furnaces,  ovens,  etc.  One  4J^  inch  course 
of  Nonpareil  Insulating  Brick  is  equal  in  insulating  efficiency 
to  45  inches  red  brick.  Nonpareil  Insulating  Brick  are  especially 
suitable  for  protecting  boiler  settings  against  heat  loss  by 
radiation.  They  are  light,  strong,  durable  and  have  high  heat 
insulating  efficiency. 


Nonpareil  High  Pressure  Covering, 

for  high  pressure  and  superheated  steam  lines,  boilers,  breechings, 
feed  water  heaters,  tanks,  etc. 


Nonpareil  Corkboard  Insulation, 

for   cold   storage  warehouses,    ice   plants,   breweries,   packing 
plants,  creameries,  etc. 


Nonpareil  Machinery  Isolation, 

for  deadening  the  noise  of  machines. 


Nonpareil  Cork  Pipe  Covering, 

for    the   insulation   of  brine,    ammonia,  ice   water,   beer  and 
cold  water  lines. 


jLinotile  and  Cork  Tile  Floors, 

for  offices,  banks,  theatres,  stores,  libraries,  etc. 


ARMSTRONG  CORK  &  INSULATION  CO. 


LIMITED 

MONTREAL     -    TORONTO 


FULL  INFORMATION  AND  SAMPLES  FREE  ON  REQUEST. 
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14-inch  Mills  at  Work  in  the  Ludlum  Plant 


The  Great  Demand 

for  LUDLUM  HIGH  SPEED  STEEL 
has  kept  our  mills  constantly  on-the-go. 

The  mills  shown  above  are  our  1  4-inch  mills 
used  for  reducing  LUDLUM  TOOL 
STEEL  to  a  size  suitable  forrerolling.  This 
is  but  one  of  the  many  operations  which 
Ludlum  Steel  must  undergo  before  it  becomes 
consistently  uniform. 

Constant  operation  has  enabled  us  to  pile  up 
a  reserve  from  which  we  can  ship  you 
promptly  your  requirements. 

Shipments  from  warehouse  stock  at  Water- 
vliet,  N.Y.;  Detroit,  Mich.;  Chicago,  111.; 
or  Cambridge,  Mass.,  handled  thru  our 
Branch  Offices. 


LUDLUM  STEEL 

CONSISTENTLY 

UNIFORM 

Mohawk  Extra 

High   Speed   Steel 

Albany 

Alloy  Tool  Steel 

Huron 

Alloy  Die  Steel 

Seminole 

"Foolproof"  Chisel  Steel 

Pompton 

Carbon  Tool  Stee! 

Oneida 

Oil  Hardening  Tool  Steel 

Teton 

Ball  Bearing  Steel 

Yuma 
Chrome  Magnet  Steel 


Ludlum  Steel  Company 

General  Office  and  Works 
WATERVLIET,  N.  Y. 

Branch   Offices 

Chicago  Cambridge,  Mass.  Detroit  Buffalo  New  York  City 

Cincinnati  Cleveland  Philadelphia  Pittsburgh 


III 
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Bedford  Construction  Company 

Limited 

(FORMERLY  CAVICCHI  &  PAGANO) 
(P.  PAGANO,  Pre«.  V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'l.  Mftr.  J.  J.  HERBERT,  Sect.-Treas.) 


RAILROAD   CONTRACTORS 


NOW  OPERATING: 

Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 

OFFICES    AT 

HALIFAX,     N.S.    &     EAST     ST.    JOHN,    N.B 


1900-1920 


TT  is  significant  that  in  the  year  just  ended  more  Turnbull 
A  Elevators  have  been  installed  than  in  any  other  similar 
period  of  our  history. 

Since  the  day  we  first  founded  our  business  in  the  year  1900, 
the  demand  for  this  Canadian  Elevator  Equipment  has  been 
steadily  growing. 

We  take  this  opportunity  to  thank  the  Architects  and 
Engineers  of  Canada  for  the  consideration  they  have  given  to 
Turnbull  Equipment.  We  promise  them  that  we  will  always 
give  every  attention  to  their  requirements. 

We  shall  always  be  glad  to  submit  plans,  specifications 
and  estimates — without  charge  or  obligation,  of  course. 

Turnbull  Elevator 

MANUFACTURING  CO  TORONTO 

Montreal  Branch:  Head  Office  &  Works: 

202MAPPIN  BLDG.  IOIIN  ST.,  TORONTO. 
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GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed— Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co. 

Montreal, 

25,000,000 

Medicine  Hat,  Alta., 

6,000,000 

St.  Johns,  Que., 

3,000,000 

Fredericton,  N.B., 

2,000,000 

Woodstock,  N.B., 

1,000,000 

Cartierville,  Que., 

1,000,000 

Aylmer,  Que., 

1,000.000 

St.  Rose,  Que., 

500,000 

Laval  des  Rapides,  Que. 

300,000 

Berthier,  Que., 

300,000 

THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


RAYMOND 

Concrete 

PILES 

The  exclusive 

Raymond  Method 

The  Raymond  Method  is 
the  ONLY  method  of 
concrete  pile  formation  in 
which  the  concrete  is  cast- 
in-place  in  a  spirally  rein- 
forced steel  shell  which  is 
left  In  the  ground.  The 
shell  is  left  in  the  ground  to 
make  CERTAIN  that 
underground  conditions  will 
NOT  distort  or  weaken  the 
"green"  concrete  pile  co- 
lumn. 

A  Form  for  Every  Pile 
A  Pile  for  Every  Purpose 

Also  Special  Concrete  Work 

Raymond  Concrete  Pile  Co 

Limited 

New  Birks  BIdg..  Montreal 


AMBURSEN 

and  all  types  of 

DAMS 

and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  us  to  show  you  pho- 
tographs of  work  accom- 
plished. 

We  are  ■prepaid  to  do 
all  kivds  of  h-irlraulic 
work  and  concrete  struc- 
tures. 

Ambur.sen  Hydraulic 
Construction  Co.  of  Canada 


Montreal 


SUCCESS 


There  is  a  steadily  growing  class  of  manufacturers 
who  are  using  ball  bearings  in  the  machines  they 
build.  And  there  are  a  great  many  who  do  not  use 
them.  Why  is  the  one  class  so  keen  for  them  and 
the  other  so  set  against  them  ?  The  answer  is, 
because  of  their  experience  with  ball  bearings. 

But  why  does  one  class  experience  success  and  the 
other  failure  ?  There  are  obviously  two  reasons  for 
this:  the  kind  of  bearings  that  are  used,  and  the 
way  they  are  used. 

A  great  many  important  concerns  are  now  in  the 
successful  class.  We  have  furnished  them  the  most 
successful  bearing,  and  have  given  them  the  most 
successful  way  of  mounting  and  using  them. 

We  have  developed  a  highly  successful  bearing,  as 
well  as  the  most  successful  system  of  ball  bearing 
practice  or  engineering. 

Mr.  Manufacturer,  lay  your  bearing  problems 
before  us,  even  if  your  experience  with  ball  bear- 
ings has  hitherto  been  unsuccessful.  We  shall 
perhaps  be  able  to  initiate  you  into  the  happy  guild 
of  successful  users,  the  users  of  GURNEY 
BEARINGS.     Let  us  hear  from  you. 


Gurney  Ball  Bearing  Co. 

CONRAD    PATENT    LICENSEE 
JAMESTOWN  -  N.  Y. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of  : 

STEEL,    IRON,    AND    BRASS     CASTINGS,     PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  1860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth" 
(On  Government  Dredge  No.  109) 


ST.GABR,EL»  '"lGAke%    All 


ID.DESANMS 


ST.EUSTACH 


CEDARS^. 
RAPIDS 


UEBEC 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  •     •  .  • 


BROUGHTON 


EAST  ANGUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 
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Install  the  Spraco 

Cooling  System  now 

You  cannot  obtain  the  same  effi- 
ciency with  any  other  method  that  you 
get  with 

SPRACO  Cooling  Systems 

for  Spraco  Systems  alone  have  that  exclu- 
sive feature 

THE  CENTER  JET  NOZZLE 

that  delivers  a  solid  cone  of  spray  as 
against  a  hollow  cone  of  ordinary  nozzles. 
An  average  vacuum  of  28"  all  year  is  in- 
sured in  any  climate  —  50%  reduction  in 
power  cost  —  and  maintenance  which  is 
negligible. 

Send  for  Bulletin  C  16  to-day. 

Spray  Engineering  Company 

BOSTON,  -  -  MASS. 

Canadian  Representatives : 


MacAndrew-Jami'sin  Engineering  Co. 

VANCOUVER,    B.C. 


Rudel-Behao  Machinery  Co.  Ltd. 

MONTREAL,    TORONTO. 


RAILWAY     TRACKWORK 


For  Steam  and  Electric  Lines 


Built-up,  Hard-Centre  or  solid  Manganese-Steel  Construction 
Complete  Layouts  of  any  size. 


CANADIAN   STEEL  FOUNDRIES 

LIMITED 
Transportation  Building,  MONTREAL 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  elide  valve, 
vertical,  horizontal 
simple  and  compound. 


Boil 


ers 


Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 


Robb  Engineering  Works,  Limited,    -    -    Amherst,  N.  S. 


Montreal  Office: 
Phone  Westmount  6800. 


Toronto  Office: 
20   Victoria   Street. 


RE-BUILT  MACHINE  TOOLS 

We  offer,  subject  to  prior  sale,  the  following  Machine  Tools, 
which  have  been  thoroughly  overhauled  and  rebuilt  in  our 
own  shop  and  are  all  in  good  working  condition : 


LATHES 

1 — 3  z  36  Jones  &  Lamson  Turret  Lathe. 

1—20  x  8  Boye  &  Emmes  Lathe,  Quick  Change 
Gear,  Double  Back  Gear,  complete  with 
Chuck,  Taper  Attachment,  and  regular 
equipment. 

2—20  x  8  Boye  &  Emmes  Lathes,  Quick  Change 
Gear,  Double  Back  Gear,  complete  with 
Chuck  and  regular  equipment. 

I — Carroll  Jamieson  Lathe,  16  x  10,  Quick 
Change  Gear,  Double  Back  Gear,  complete 
with  regular  equipment  and  taper  attach- 
ment. 

1 — Carroll  Jamieson  Lathe,  16  x  8,  Quick 
Change  Gear,  Double  Back  Gear,  complete 
with  regular  equipment. 

2—18  x  8  Mueller  Lathes,  Quick  Change  Gear, 
Double  Back  Gear,  with  regular  equip- 
ment. 

2—16  x  8  Pratt  &  Whitney  Turret  Lathes. 

1 — 16  x  6  Lathe,  complete  with  Chuck  and  re- 
gular equipment. 

1 — 14  x  6  Monarch  Lathe,  with  regular  equip- 
ment. 

1 — 16  x  6  Flather  Lathe. 

2 — 16  x  6  McDougall  Semi-Quick  Change 
Gear  Lathes,  with  Chuck  and  regular 
equipment. 


1—24  x  16  Lodge  &  Shipley  Lathe,  Quick 
Change  Gear,  Double  Back  Gear,  with 
regular  equipment.  2- 

1— Lodge,  Davis  &  Co.  Lathe,  16  x  10,  plain    1 
type. 

1—20  x  36  x  12-foot  Gap  Lathe,  with  Chuck.       1 

1 — 14   x   6  Gardner   Lathe,   with   Chuck   and   2- 
regular  equipment. 

2 — 14  x  6  Sebastian  Lathes,  with  Chucks  and 
regular   equipment. 

1 — 16  x  8  Gardner  Lathe,  with  Chuck  and  re- 
gular  equipment.  2 

1 — 26  x  40  x  12-foot  Bertram  Gap  Lathe,  with    1 
Chuck  and  regular  equipment. 

2 — 20  x  8  All  Geared  Head  American  Lathes,    I 
with  Chuck  and  regular  equipment. 

1 
HACK  SAW  MACHINES 


17 — No.  1  Racine  Hack  Saw  Machines. 
1— Rapid  Cut  Hack  Saw  Machine,  8" 
city. 

DRILL  PRESSES 


capa- 


GRINDERS 

-Wilmarth    &   Morman    Surface   Grinders. 
-No.    2   Brown   &  Sharpe   Surface   Grinder 

with  magnetic  chuck. 
-Stevens  Cutter  Grinder. 
-Gardner  Surface  Grinders. 


MILLING  MACHINES 

-No.  21  Garvin  Milling  Machines. 

-No.  3  Cincinnati  Universal  Milling  Machine 
with  regular  equipment. 

-No.  2  Ford  Smith  Plain  Miller,  complete 
with  dividing  head  and  vise. 

-No.  l}4  Cincinnati  Universal  Miller,  com- 
plete with  regular  equipment. 

PLANERS 

-30  x  30  x  8'  Bertram  Planer. 

-20  x  24  x  6'  Whitcomb-Blaisdel  Planer. 

-12"  Xant  Brothers  Buzz  Planer. 


1—20"  Buffalo  Back  Geared  Drill  Press. 
1 — 24"  Snyder  Sliding  Head  Drill  Press. 
1 — Mechanics  Machine  Co.  24"  Sliding  Head 

Drill    Press. 
1—36"  Sibley  Sliding  Head  Drill  Press. 
1—22"  Sibley  Sliding  Head  Drill  Press. 
1 — 16"  Sipp  Tool  Room  Drill   li  capacity. 
1— W.  B.  Knight  Universal  Tool  Room  Drill. 
— 20"  Back  Geared  Excelsior  Drill  Press. 


SHAPERS 
1 — -16"  Back  Geared  Walcott  Shaper. 


1—20"  Back  Geared  Excelsior  Drill  Press.  1—  N 

Send  for  prices  and  full  particulars  to 


RADIAL  DRILLS 
Mueller  3-Foot  Radial  Drill. 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305  ST.  JAMES  STREET,  MONTREAL 
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Centrifugal  Pumps 


For   All 
Purposes 


OVER  500  IN  USE. 


Notice  the  Split-Base,  this  construc- 
tion, found  in  no  other  pump  manu- 
factured, is  the  distinguishing  feature 
of  WATEROUS  PUMPS.  It  permits 
the  entire  removal  of  all  working 
parts  without  disturbing  the  founda- 
tion. Of  special  benefit  when  pump 
sets  in  concrete  or  with  suction  flange 
close  to  a  wall  where  access  is  difficult. 

Has  split  packing  gland,  and  revers- 
'  ible  barrel — no  water  passages  to  clog 
up — no  valves  to  get  out  of  order. 

Built  in  sizes  having  discharge  open- 
ing up  to  14"  in  diameter. 

Adaptable  to  pulley,  engine  or  motor 
drive. 


BRANTFORD,  ONTARIO,CANADA 


CONSULT    US 


In  connection  with  your 


Building  Programme  for  1920 

We  Handle  Building  Construction 
of  Every  Description 


ARCHIBALD  &  HOLMES  LIMITED 

ENGINEERS  AND  BUILDERS 

306  Continental  Life  Bldg.,     -     -     TORONTO. 
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—  THE  — 

DOMINION  BRIDGE  COMPANY,   LIMITED 

Announces  the  organization  of 

III!  Dominion  Engineering  and  Machinery  Company,  Limited 

Which  has  been  formed  to  take  over  the  PAPER  MACHINERY 
DEPARTMENT  of  the  DOMINION  BRIDGE  COMPANY,  LIMITED. 


The  plant  of  the  DOMINION  ENGINEERING  AND  MACHINERY  COMPANY,  LIMITED  is 
located  at  LACHINE,  P.Q.,  and  occupies  the  shops  where  the  steelwork  for  the 
Quebec  Bridge  was  manufactured  by  the  St.  Lawrence  Bridge  Co.,  Limited. 

New  and  up-to-date  machinery  is  being  installed  in  these  shops  for  the  manufacture  of 
FOURDRINIER  and  CYLINDER  PAPER  MACHINES,  PULP  DRYING  MACHINES, 
SCREENS,  MILLSPAUGH  PATENT  SUCTION  ROLLS,  GRANITE  ROLLS,  BARKING 
DRUMS,  ETC 

A  modern  foundry  is  being  constructed  with  special  equipment 
for  casting  Dryers,  and  Rolls. 

THE  DOMINION  ENGINEERING   AND   MACHINERY  COMPANY,   LIMITED 

P.O.  Address  MONTREAL,  QUE.  Telephone  West.  6800 
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GREENE  rJ 

Protecting  Industry's  Future 

INDUSTRY  thrives  best  when  steered  away  from 
pitfalls  by  experienced  hands. 

With  sympathetic  knowledge  of  Canadian  con- 
ditions, we  combine  years  of  success  in  designing  and 
carrying  through  technical  and  mechanical  projects. 

As  consultants  in  co-operation  with  other  recog- 
nized engineers,  also  in  accepting  full  responsibility, 
we  are  established  in  Canada  as  scientific  modern 
industrial  engineers. 

LOCKWOOD.  GREENE  G  CO 

of  Canada,  Limited. 

E  NGINEERS 

285   Beaver  Hall  Hill,   Montreal 
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Booker  &  McKechnie 

F.  H.  McKECHNIE,  B.A.Sc,  A.M.E.I.C.,  MANAGER 

SALES  ENGINEERS 

Perforated  Radial  Brick  Chimneys. 

Reinforced  Concrete  Chimneys. 

Ash  Conveyors. 

Feed  Water  Heaters. 

Boiler  Feed  Pumps. 

Steam  Turbines. 

Centrifugal   Pumps. 

Condensers  -  Jet  -  Barometric  -  Surface. 


285  BEAVER  HALL  HILL, 


Montreal. 


Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &   Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


CAST  III  If  M  WPE 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 
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GenuineI/Oak 


MADE  IN  CANADA 


From 
British 
Stock 


"GENUINE  OAK" 

When  it  Conies  to  a  Question 
of  Belting  r 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches -TORONTO,  VANCOUVER,  ST.  JOHN,  N.B. 


lAPiPOIITH 

flb»ii«i  warn      TRADE    MARK      rii,j»« 

MAKES  concrete  floors  dustproof  and  wear- 
proof  and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory 
routine. 

30,000,000  square  feet  of  concrete   floors   were 
lapidolized  in  1918  alone. 
Specified  by  leading  engineers   and    architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 

MANUFACTURED    BY 

L  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,     -    NEW  YORK 

Distributed  bt 
Evans,  Coleman  &  Evans,  Ltd.,  Vancouver,  B.C.  &  Victoria.  B.C. 
The    Western    Supply    &    Equipment    Co.,    Calgary,     Edmonton    & 

Lethbridge,  Alta. 
John  B.  Keeble  &  Co.,  Toronto  &  London,  Ont. 
Rhodes  Curry  Co.  Ltd-,      Amherst,  N.S.      Halifax,  N.S.    Sydney,  N.S. 

New  Glasgow,  N.S. 
MacKenzie  &  Thayer,  Ltd.,  Saskatoon,  Sask. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Moncton,  N.B. 
N.  J.  Dinnen  &  Co.,  Winnipeg,  Man. 
Cowen  Co   Ltd  ,  St.  Johns,  N.F. 


Yarrows  lis 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 

MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESQUIMALT    DRY    DOCK,    480    FT.    X    65    Ft! 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

Address  :  P.O.  Box  1595,  VICTORIA,  B.C.,  CANADA. 


Members  having  copies  of 
the  October  1919  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


6  TON  J  SPEED  GAoOLINE  LOCOMOWE 


>g\\lTC0% 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Co. 

MAIN  OFFICE  AND  WORKS 

GEAR,  AND  FRICTION    DRIVEN       nA^uri     I    P  II    I    IMAIC  STORAGE    BATTERY    LOCOMO- 

GASOLINE    LOCOrVIOTIVES-2i/2       ■*V\*nELLE,       ILLIRl/ld  TIVES-1  TO  8  TONS  ON 

TO  25  TONS  ON  DRIVE  WHEEL  U-    S.    A.  DRIVE  WHEELS 


6  70N3SPEED  GASOLINE  LOCOWT/VE 
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"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results.' 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 


INQUIRIES   SOLICITED 


Canada  Iron  Foundries,  Ltd. 

Heaa  Office,  MONTREAL 

Works    at:    Fort   William,    Ont.,    St.   Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


jtlanitofaa  pribge 

PRODUCTS    OF   QUALITY 

Backed  by 

EFFICIENT  SERVICE 


STEEL    STRUCTURES 

Buildings — Offices,  War  e- 
houaea  and  Industrial 
Plants,  etc. 

Bridges  —Railway,  High- 
way, Swing  and  Bas- 
cule, etc. 

Cranes  —  Electric,  Tra- 
velling, etc. 

Towers — Transmission. 

PLATE    WORK    —   All 

kinds 
STEEL   TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forglngs,  Upset  Rods 
Recent   installation   of    Hydraulic 
Upsetting   Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 
MINING     EQUIPMENT  —  Mine 

Cars,    Buckets,     Melting     Pots, 

Screens,  Coal  and  Coke  Handling 

Equipment,  etc. 
RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 

Plows,  etc 

Reinforcing  Steels 
Plain  Rounds,  Square  and  Twisted, 

Bent  to  Specifications  for  Beams, 

Stirrups,  etc. 


Shipbuilding 

Ships'  Bolts  and  Spikes, 
Plain  and  Galvanized, 
General  Forgings, 
Tail  Shafts,  Propellors, 
etc. 

Castings 

Grey    Iron,    Semi -steel 
Chilled  and  Electric  Steel, 


Equipment 

Rolling  Mills.  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc.  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers, Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 


Elevator  and  Power  Trans- 
mission Machinery 

Galvanizing  Plant, 

Road  Building  and  Earth 

Handling  Equipment 


«*  3ron  OTorfe*  Htmtteb 


WINNIPEG 


CANADA 


STRUCTURAL  STEEL  AND 
PLATE  WORK 


FOR 


Steel  Plants ,  Ore  and  Coal  Mines  and  Quarries 


Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smokestacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chutes.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow,  Nova  SCOTIA 


TTKE  JOHNSON  FRICTION  CtOTCH 


A  POWERFUL  LITTLE  CLUTCH 
FOR  LIGHT  DRIVES 


Johnson  Clutches  are  designed  to 
give  the  greatest  pulling  power  in 
the  most  compact  form.  They  are 
unequalled  for  light  drives  on  ma- 
chinery where  the  space  is  limited, 
and  the  service  is  exacting. 

Made  in  eight  sizes,  72  to  4  H.P.  per 
100  R. P.M.— in  single  and  double 
types,  and  in  any  dimensions 
required. 


Write  for  Catalog  "  D  " 


THE  CARLYLE  JOHNSON  MACHINE  CO.   Manchester  conn 


PHONE  MAIN  236 

THE 

GATES  REFRACTORIES 

LIMITED 

MANUFACTURERS  OF 

HIGH  GRADE  SPECIAL  SHAPE  FIRE  BRICK, 
PLASTIC  CLAY,  FIRE  CLAYS  AND 
HIGH  TEMPERATURE  CEMENTS 


Head  Office:  382  ST.  JAMES  ST. 
Factory:   MONTREAL  EAST 
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The  Mason  Regulator  & 
Engineering   Company 

Limited 

Manufacturers  and  Distributors  of 
Reliable  Engineering  Specialties 


Marine  Evaporators  and  Distillers. 

Marine  and  Stationary  Feed  Water 
Heaters  and  Feed  Filters. 

Mason    Pressure    Regulators   for 
Steam,  Air  and  Water. 

Power  Plant  Equipment  for  every  service. 


CATALOGUES      GLADLY       FURNISHED 
OFFICE  and  WORKS: 

135-153  Dagenais  Street,    MONTREAL 


"Pangborn"  Sand -Blasts 

are  designed,  manufactured, 
adapted  and  installed  with 
that  Engineering  precision 
that  assures  your  client  a 
paying  and  highly  satisfac- 
tory investment. 


5ERSTOWN,   MD   "^     Y:&* 

■  SAND-BLAST  SPECIALISTS 


P.  O.  Box  8513 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and     WORK. 


Ontario  St.  East 

DARLING  and  DAVIDSON 


MONTREAL 


JENKINS  BROS.  Limited 


HEAD    OFFICE  AND  WORKS 

103  St.  Remi  Street, 
MONTREAL,  P.Q. 

CANADA 


EUROPEAN  BRANCH 

6  Great  Queen  St., 

Kingsway, 
LONDON,  W.C.  2 

ENGLAND 


MANUFACTURERS  OF 

JENKINS  BROS'  VALVES, 

Packing  and  other  Mechanical  Rubber  Goods 


Don't  Dump  the  Water 

|  Most  construction  work  is  ahead  of  the 
water  pipe  line.  That  is  why  Milburn 
Lights  are  demanded,  because  it  is  un- 
necessary to  haul  a  big  supply  of  fresh 
water  for  them  every  day. 

MILBURN  CARBIDE 
LIGHTS 

By  the  Milburn  system  of  gas  genera- 
tion, after  the  carbide  has  been  slacked,  it 
remains  in  the  conical  carbide  pockets.  It 
does  not  drop  to  the  bottom  of  the  water 
tank  as  in  many  less  efficient  lights.  It  is 
a  simple  matter  to  lift  the  carbide  holder 
from  the  water  tank,  dump  out  the  old 
carbide,  refill  and  again  drop  the  carbide 
holder  into  place.  It  is  not  necessary  to 
clump  the  water  nor  turn  the  tank  upside 
down  to  clean  out  any  carbide  residue. 

This  is  a  very  important  feature  as  it 
conserves  not  only  time  in  charging,  but 
makes  it  unnecessary  to  haul  a  big  supply 
of  new  water  every  day  to  completely  fill 
an  emptied  tank. 

We  strongly  advise  that  you  seriously 
consider  the  matter  of  water  supply  before 
buying  lights  for  that  next  contract.  Write 
for  Booklet  No.  247. 

We  also  manufacture  welding  equipment — everything 

from  a  torch  to  the  largest  generator. 

Write  for  Booklet  No.  347 

The   Alexander   Milburn    Company 

Baltimore,  Maryland. 

New  York,  Philadelphia,  Chicago,   Pittsburgh.  San  Francisco. 

Agencies  throughout  the  United  States  and  Canada. 


£>-4. 
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WE    MAKE 

STEEL- 
TANKS 

OF       Al_l_        KINDS 

WE    ALSO     DESIGN, 
MANUFACTURE     and  I 
ERECT 

STRUCTURAL 
STEEL    WORK 

OF    EVERY    DESCRIPTION 


MacKINNON 
STEEL  CO. 
LIMITED 


SgST-2 


Head  Office: 
SHERBROOKE,  Que. 

Montreal  Office 
404 
j    New  Birks  Building 


The  Goldie   &   McCulloch   Co.   Limited 

Builders  of  Horizontal  and  Vertical  Stationary  Steam  Engines,  Marines  Engines, — Steam  Turbines, — Return  Tubular 

and  Water  Tube  Boilers, — Vertical  Marine  Pumps, — Horizontal  Reciprocating  Feed  Pumps, 

— REES  RoTURBo  Patent  Pressure  Chamber  Centrifugal  Pumps  and  Air  Pumps. 

Jet  and  Surface  Condensers,— REES  RoTURBo  and  "CONTRA-FLO"  Condensers. 
Heaters,  —  Tanks,  —  Stacks,  —  Special   Plate   Work,  —  SAFES    and   VAULTS. 

Catalogues,   Photographs  and  detailed  information  gladly  supplied  on  request. 


Head     Office     and    Works 


GALT,     ONT.,      CANADA 


TORONTO  OFFICE: 
Suite  1101-2, 
Bank  of  Hamilton  BId'g. 


WESTERN  BRANCH:  QUEBEC  AGENTS  BRITISH  COLUMBIA  AGENTS: 

248  McDermott  Ave.,  Ross  &  Greig,  Robt.  Hamilton  &  Co., 

Winnipeg,  Man.        400  St.  James  St.,  Montreal,  Que.  Vancouver,  B.C. 


STEEL  PLATE  CONSTRUCTION 


Oil  Storage,  Gasoline  Tanks,  Air  Receivers, 
Pneumatic  Water  Supply  Tanks.  Smoke 
Stacks,  Boiler  Breeching,  Riveted  Steel 
Pipe,  Bins  and  Hoppers.  Heavy  and  light 
steel  plate   construction  erected  anywhere. 


We  invite  your  inquiry. 


XHE 


TORONTO  IRON  WORKS 


mead  office:  LIMITED 

ROYAL  BANK  BLDG.       lORON  TO 


wofiks: 
chehrystreet 


Wickes  Vertical  Water  Tube  Boiler 

Ever  cleaned  a  boiler,  lamed  your  back,  bruised  your  knees 
and  skinned  your  elbows  doing  it  ? 

Two  men  can  open,  wash,  close  and  fill  the  WICKES  in  five 
hours.    Turbine  in  ten  hours. 

Ask  for  Bulletin — Reducing  Costs  in  the  Boiling  Room —  sent  free. 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 

SALES  OFFICES: 
New  York  City,  1716  West  St.  Bldg.  Boston,  201  Devonshire  St. 

Chicago,  76  West  Monroe  St.  Detroit,  1116  Penobscot  Bldg. 

Pittsburgh,  1218  Empire  Bldg.  Seattle,  736  Henry  Bldg 


Man  stands  erect  while  cleaning 


Steel  Cased  Setting  Increases  Efficiency. 
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STEEL  PLATE  WORK 

Structural  Steel  Work 

Riveted   Steel    Pipe 

Boiler  Breachings 
Refuse  Burners 

Smoke  Stacks 

Stand   Pipes 

Steel  Tanks 

Steel  Bins 

Hoppers 
Flumes 

Send  us  your  specifications 

W 

illiam  Hamilton  C 

LIMITED 

>o. 

Peterborough,  Canada 

MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Tests  of  all  Materials  Including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

'  'The  Largest  and  Best  Equipped  Commercial  Laboratories  in  Canada" 

ESTABLISHED  27  YEARS 


CRANE  MALLEABLE  FITTINGS 


CRANE 

LIMITED 

HEAD  OFFICE  S  WORKS 
I2SO  ST.  PATRICK  ST 

MONTREAL 

BRANCHES  :  Toronto,    Winnipeg,  Vancouver 

SALES  OFFICES :       Halifax,      Quebec,      Ottawa,       Calgary. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


THF 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 
SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS   OF 

Bar  Silver,  Electrolytically  Refined, 

Cobalt,  Oxide  and  Metal — Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 


Telegraphic  Address: 
"  CONIAGAS  " 


Codes:  Bedford  McNeill, 

A.B.C.  5th  Edition. 
BELL   TELEPHONE,    603  ST.  CATHARINES. 


MONTREAL 

10  St.  Peter  Street 

Tel.  Main  7853 


ANAGQNDA  FOR  CONVEYORS 

HEAT.  ACID  AND  WATERPROOF 
LEVIATHAN  FOR  TRANSMISSION 

MAIN  BELTING  COMPANY 

OF  CANADA  LIMITED 


EDMONTON 
Gorman,  Clai 
Edmonton 


&    CALGARY 

ucy&  Grlndley 
Alberta 


TORONTO 

32  Front  Street  West 

Tel.  Main  1838 


WINNIPEG 

W.  W.  Hicks.  567  Banning  St 

Sherbrooke  3652 


LOOK  FOR  THE 

"R  SHIELD" 

WATERMARK 


Like  the  sterling 
mark  in  silver,  the 
Karat  mark  in  gold 
so  the  Watermark 
in  paper. 


Bond,  Writing  and  Ledger  Papers 

containing  the  "R  shield"  watermark  are  backed  by  our 
reputation.  Insist  on  this  Watermark  and  you  get  quality. 


THE  ROLLAND  PAPER  CO.,  Limited 

MONTREAL 
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PROFESSIONAL    CARDS 


James  Ewing,  E.  8.  M.  Lovelace,  H.A.Sc, 

M.E.I.C.  M.E.I.C. 

Altheod  Tremblat,  A. M.E.I.C. 
Mem.  Board  of  Directors  Q.L.8. 

EWING,  LOVELACE  .&  TREMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bd.  of  Ry.  Commission    Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRRS*  BUILDING,  14  PHILLIPS  SQUARE, 
Tbl.  Opt.  1100  MONTREAL 


Willis  Chipman,  Geo.  H.  Power, 

M.  Eng.  Inat.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.  E. 
M.  Am.  W.  W.  Assoc. 

OHIPMAN     &     POWER 
CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL   BUILDING 
TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walter  J.  Fr\scls,  C.E. 
M.E.I.C. 
M.A.M  Soo.C.E., 
M.Issr.C.E. 


F.  B.  Brown,  M.8o., 
M.E.I.C. 
Mem.Au.Soc.M.E. 

Mem.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St..  Montreal 

!able  Address:  "W a.i,ttt\s,  MoMrROAL."  W.U.Code 

Long  Distance  Telephone:  Main  5643. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC, 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS.    TRADE    MARKS,   ETC. 

H  ANBURY  A.  BUDDEN       CABLE  ADDRESS 


SI2  Drummond    Bldg.. 
Montreal 


"Brevet" 


Douglas  Bremner,  C.E.,  A. M.E.I.C. 

J.  H.  Norris,  M  E.,  A.M.E.I.C. 

A.  Reginald.  M.  MacLean,  M.Sc,  Ph.D. 

Major  A.B.McEwen.D.S.O.,  C.E.,  A.M.E.I.C. 

V.  C.  Moulton,  B  Arch. 


Douglas  Bremner  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 
Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 
Tel.  Up  3539    New  Blrks  Building,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water    Supply,  Sewerage  and    Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.     Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical   Engineer 


625  Corlstlne  Building 


MONTREAL 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 


A.M.E.I.C.  Ass.  A.I.E.E. 

DeOASPE  BEAUBIEN 

B.Sc. 
Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building,       MONTREAL 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL  —  TORONTO 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B  A.,  B.Sc 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 

Illuminating  Engineering,  Industrial   Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 

Drummond  Building,  Telephone: 

MONTREAL  Uptown  823. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemists 

320  LagauchetJere  St.  W.,         Montreal.  Oue. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches   Toronto,  Winnipeg  and  Vancouver. 


V.  I  Smart.  B.A.,  C.E.,  J.  A.  Burnett,  E.E., 

M.E.I.C.  A.M.E.I.C. 

Smart  &  Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779  MONTREAL 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -   TORONTO.  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Kldg.,  Toronto 

Otiawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,    Montreal,  Que. 
108  8outh  La  Salle  Street,  Chicago,  111. 
125  Strand,  London.  W   C.  2.   England. 
395  Collins  St.,  Melbourne,  Australia 
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DOMTARBOND 


(TRADE  MARK) 


FOR  MODERN  GOOD  ROADS 


A  WORD  TO  ROAD  ENGINEERS  AND  iSUPERINTENDENTS 

Are  you  beginning  to  worry  about  the  size  of  the  appropriation 
necessary  to  put  those  roads  of  yours  in  good  shape?  You  doubt- 
less realize  that  there  is  a  big  mileage  in  your  district,  some  of 
which  needs  complete  construction  or  reconstruction.  A  lot  of 
it  needs  a  heavy  surface  dressing.  There  are  many  miles  of  oiling 
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days  are  poorer  stuff  than  they  used  to  be.  They  don't  look  worth 
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remind  you  that  there  is  no  material  that  will  stretch  your 
dollars  better  than  Domtarbond  and  yet  do  a  good  job. 

Figure  our  materials  into  your  estimates  and  you  will  begin  to 
feel  better  about  it. 

Consult  our  Engineering  Department. 
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Canadian  Tars 
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Ashes  Handling  Machinery 

Hoisting  Towers 

Cranes,  Gantry 

Cable  Ways 

Boiler  House  Equipment 

Coal  Crushers 

Conveyors — McCaslin 

Gravity  Bucket 
Cable  Railway  System 
Bridges — Man  Trolley  and 

Rope  Operated, 

Material  Handling 
Cars — Automatic,  Cable  and 

Electric 
Coal  Pockets 

Coal  Handling  Machinery 
Coal  Screening  Plants 
Ship  Bunkering  Equipment 
Ore  Handling  Equipment 
Electric  Transfer  Cars 
Transporters — Electric 

Monorail 
Ship  Loaders 
Car  Dumpers 


T  TAVING  recently  purchased 
■*-  -"-  the  manufacturing  plant  of 
M.  Beatty  &  Sons  at  Welland,  Ont. , 
and  the  Canadian  business  of  the 
Mead-Morrison  Mfg.  Co.,  of  Bos- 
ton, New  "York  and  Chicago,  we 
take  pleasure  in  announcing  our 
new  organization — 

CANADIAN 

MEAD-MORRISON  Co., 

Limited. 

We  are  MANUFACTURING 
IN  CANADA  the  well  known 
Mead-Morrison  Products  as  well 
as  the  Beatty  line  of  Dredges, 
Derricks,  Hoists,  etc. 


Steam  Hoisting  Engines 

Electric  Hoists 

Gasoline  Hoists 

Belt  Hoists 

Engines — Hoisting,  Pile  Driv- 
ing, Bridge  Erecting, 
Mining 

Contractors'  Centrifugal 
Pumps 

Grab  Buckets — Clam  Shell 
and  Orange  Peel 

Weighing  Larries 

Winches — Power  Driven 

Swinging  Engines — Steam 
and  Electrie 

Winches — Motor  Truck 

Car  Pullers 

Dredges 

Quarry  Hoists 

Derrick  Hoists 

Derricks  and  Derrick  Irons 

Cargo  Hoists 

Trawler  Winches 

Ship  Winches 


Contractors  for  Complete  Labor  Saving  Plants 

"We  will  pleased  to  assist  you  in  your  hoisting  and 
material  handling  problems. 

CANADIAN  MEAD-MORRISON  CO. 

LIMITED 

ENGWEEfiS  AtAMEACTMEAS  &  CONTRACTORS 
Works  Genera/ Safes  Offices 

AVELLAND,  ONTARIO  285 BEAVER  IIALL  MLL.MONTREAl 
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DONDMS. 


MONTREAL 
723  Drummond  Bldg. 


TORONTO 
1002  C.P.R.  Bldg. 


ONTHR/IO. 

VANCOUVER 

609  Bank  of  Ottawa  Bldg. 


CWNWDW . 

WINNIPEG 
1205  Mc Arthur  Bldg. 


HALIFAX 
Davidson  lJldy . 

mammmmam. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


Owing  to  its  smaller  ini- 
tial cost  our  Wood  Stave 
Pipe  readily  recommends 
itself  for  the  solution  of 
many  Water  Works  and 
Hydro  -  Electric   problems. 


PACIFIC  COAST  PIPE  CO.  LTD, 

1551  Granville  St.,  VANCOUVER,  B.C. 

Wood  Stave  Pipe 
and  Wood  Tanks. 


Pacific  Coast  Wood  Stave  Pipe  13  ft.  6  in  diameter. 
The  largest  Wood  Pipe  in  Canada.    Installed  at  Niagara  Falls. 


Our  Wood  Stave  Pipe  is  used  from  the  Atlantic 

to  the  Pacific  Coast,  for  Water  Works 

and  Water  Power  development. 


Our  Specialty.     Complete  Construction. 


Write  us  for  information  and  estimates 


The  adaptability  of  our 
Continuous  Wood  Stave 
Pip<>  to  installation  in 
remote  regions,  owing  to 
ease  of  transportation, 
makes  possible  many 
projects  which  otherwise 
would   not    be  developed. 
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The  new  means  cf  transportation 
our  steels  hace  helped  to  mal^e 
possible. 


LUDLUM  STEEL 
CONSISTENTLY  UNIFORM 


MOHAWK  EXTRA 

High  Speed  Steel 

ALBANY 
Alloy  Tool  Steel 

HURON 
Alloy  Die  Steel 

SEMINOLE 
"Foolproof "  Chisel  Steel 


POMPTON 
Carbon  Tool  Steel 

ONEIDA 

Oil  Hardening  Tool 
Steel 

TETON 
Ball  Fearing  Steel 

YUMA 
Chrome  Magnet  Steel 


Our  Ideal 
Location 

Our  ideal  location  means 
uninterrupted  deliveries. 
We  are  not  at  the  mercy 
of  embargoes — all  systems 
are  available;  our  steels 
have  helped  to  make  the 
new  one  possible. 

Prompt  shipments  from  warehouse 
stock  at  Watervliet,  N.  Y. ,  Detroit, 
Mich.,  Chicago,  111.,  or  Cambridge. 
Mass.  —  handled  through  our 
District  Offices. 

Ludlum  Steel  Company 

General  Offices  and  Works: 

WATERVLIET,  N.  Y. 

C ranch   Offices: 
\  fam'  ridge,  M   ss.      Dct'     t        Buffalo      Npw  York  City 

in   mn.    \     (!<*▼<  land     Pi  iladelpl.ia     Pittsburgh 
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IMPERIAL  ASPHALiT 

Proved  through  the  Ages 

EVERYWHERE  asphalt  is  the  popular  choice.    There  is  an  asphalt 
that  will  give  all  the  advantages  desired  at  moderate  cost  on  every 
type  of  road,  whether  city  and  town  streets,  interurban  highways 
or  country  roads. 

Hot-Mix  Asphalt  made  with  Imperial  Paving  Asphalt  is  ideal  for 
city  streets  and  provincial  highways.  It  stands  up  under  great  stress, 
resists  the  ceaseless  grind  of  heavy  traffic  and  gives  a  traction  surface 
unequalled  for  cleanliness,  permanence  and  economy  of  maintenance. 

Imperial  Asphalt  Binders  are  specially  prepared  for  Penetration 
Asphalt  Macadam.  The  uniform  appearance  and  lasting  qualities  of  this 
type  recommend  it  for  towns,  interurban  highways  and  country  roads. 

Imperial  Liquid  Asphalts  are  for  country  roads  and  less-traveled 
streets.  They  prevent  dust  on  macadam,  gravel  and  earth  roads  and  form 
an  elastic  asphaltic  film  coat  on  the  surface  of  the  gravel  and  macadam 
roads  which  increases  their  traffic-carrying  capacity  many  times  and  great- 
ly lengthens  their  life. 

All  Imperial  Asphalts  are  produced  in  our  Montreal  East  Refinery 
from  the  best  Mexican  asphaltum  crudes.  They  can  be  delivered  anywhere 
in  Canada  in  specially  equipped  tank  cars  or  in  packages. 

ROAD    ENGINEERING    DEPARTMENT 

Imperial  Oil  Limited  -  -  Toronto,  Ontario. 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND  HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE   WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE  HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND    POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS  : 

LACHINE,     P.  Q. 


Montreal, 


Toronto, 


p.o.  address:  montreal,  p.q. 
cable  address   "  dominion  " 
Sales    Offices  : 
Ottawa,  Winnipeg.  Edmonton, 


branch  offices  and  works: 
Toronto,  Ottawa.  Winnipeg 


Regina, 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 
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NOVA  SCOTIA  STEEL  .■•  GOAL  CO., 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     AND     SPLICE     BARS 

TRACK  BOLTS  AND  SPIKES 

MACHINE     and     CARRIAGE    BOLTS 

SQUARE  TWISTED  REINFORCING  BARS 

BOILER    SHIP    AND    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS,    TIRES    AND    SLEIGH    SHOE 

MARINE    FORCINGS 


OF 
A  LL 


DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 


GENERAL   SALES  OFFICE; 

Windsor  Hotel, 

MONTREAL. 


HEAD  OFFICE; 
NEW    GLASGOW, 

Nova  Scotia. 
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Three-Conductor,    1,000,000    CM.   Round 
Paper  Insulated  Lead  Covered  Cable 

600    Volts 

Installed  at  the  Winnipeg  Plant  of  the 
Ogilvie  Flour  Mills  Company  Ltd. 

We  manufacture  all  types  of  Paper  Insulated,  Rubber  Insulated 
and  Varnished  Fabric  Insulated  Cables. 


Northern  Electric  Company 


MONTREAL 
OUEBEC 
HALIFAX 
OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


d1 


8 

D°of( 


SSBBboa 


O^ 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA        13 


THE  HAMILTON  BRIDGE  WORKS  GOMPANY, 


LIMITED. 


Hamilton,  Canada. 


Engineers  and  Builders  of  Steel  Structures 
for  Bridges  and  Buildings 


Annual  Capacity  36,000  Tons. 


Straus  Bascule  Bridge  over  Cataraqui  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


Estimates  and  Designs  Furnished  on  ail  Classes 
^=_=  of  Steel  Work  — — 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,  New  York.  Codes:  Consolidated  Steel  Corporation,    ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union,  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


C0N5TEDD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

San  Francisco,   Seattle,  and   New  Orleans;  Montreal  and  Toronto;  St.  John's,  New- 
foundland;  Mexico  City;   Havana;   Managua;  Bogota;    Rio  de  Janeiro;  Buenos  Aires; 
Santiago  and  Valparaiso;    London;    Copenhagen;    Christiania;    Barcelona;   Milan; 
Johannesburg;  Calcutta;  Sydney;  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 

Bridges. 

Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 

Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 


Frogs  for  Steam  and  Electric  Rail- 
roads. 
Gas  Engines  800  h.  p.  and  over. 
Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 
Ingot  Molds. 

Machinery — Bethlehem  Steel  Com 
pany's,  Detrick  and  Harvey 
Planers,  Horizontal  Boring,  Dril- 
ling and  Milling  Machines, 
Hydraulic  Presses,  Railway  Shop 
Machinery,  Rolling  Mill  Machi- 
nery, Shipyard  Machinery. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  Lackawanna  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Pumps  and   Pumping   Engines. 


Rails — Light,     Heavy,     Tram      or 

Girder,  etc.,  and  Accessories. 
Rivets. 
Roofing. 

Screws,  Wood. 

Shafting,    Cold    Rolled   and    Cold 

Drawn. 
Shapes,  Standard  Structural  and 

Bethlehem. 
Sheet  Bars. 
Sheets,  Plain,  Galvanized,  Flat  and 

Corrugated,  Blue  Annealed. 
Sidings. 
Skelp. 
Slabs. 
Spikes. 

Staybolt  Iron. 
Switches  for  Steam     and  Electric 

Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,   quick   service,    and   dependable   attention   to  every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight,packing,country  of  destination,etc.,and  purposes  for  which  the  materials  are  required 
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The  LYMAN  LINE 


200  Common  Uses  of 

Shelby  Seamless 
Steel  Tubing 

are  shown  in  our  She^y  Booklet  No.  103. 
This  booklet  gives  in  detail  the  composition 
— tensile  strergth  and  physical  properties — 
anneals — weights — and  limits  of  variation  of 
Shelby  Seamless  Steel  Tubing. 

If  you  use  steel  tubing  of  any  kind  you  will  find 
the  information  in  this  booklet  very  useful. 
You're  welcome  to  a  copy.    Write  us  for  it. 

Here  in  our  Montreal  warehouse  we  have 
to-day 

In  STOCK 
Over  400  Sizes 

of  Shelby  Seamless  Steel  Tubing,  ranging  from 
5/32"  O.D.  to  6y2"  O.D.,  and  from  22  B.W.G. 
to  %"  wall. 

If  you  have  not  received  a  copy  of  our  Jan. 
31st  Stock  List,  send  us  your  address  and  we'll 
put  you  on  our  mailing  list  to  receive  copies 
regularly. 


Shelby  Tubing  is  made  by 

National  Tube  Co.,  Pittsburg 


The  Decided  Advantages   of 

BALDWIN 

Chain  Drives 


were  thoroughly  tested  and  proved  in  many 
munition  plants  durirg  the  rush  of  war  work, 
and  are  gaining  recognition  in  the  more  pro- 
igressive  factories  and  shops. 


Baldwin  Chain  Drives  are  particularly  suited 
for  conveying  power,  with  considerable  speed 
reduction,  from  e'ectric  motors.  We  recently 
supplied  several  Ba'dwin  Drives  for  this  pur- 
pose to  one  of  the  be^t-equipped  and  most  up- 
to-the-minute  factories  in  Canada,  that  of  the 
Gillette  Safety  Razor  Co.,  Montreal.  Here 
their  use  has  been  greatly  extended  on  the 
strergth  of  the  service  given  by  the  first  drives 
installed. 

Baldwin  Chain  Drives  eliminate  slip— economize  power- 
absorb  transmission  shocks— and  give  a  positive  speed 
ratio.  Their  first  cost  is  light,  and  repair  parts  are 
easily  provided. 

Let  us  quote  on  your  drives. 

If  you  use  chain-driven  trucks,  be  sure  they  are  Baldwin 
equipped.    It  pays!    We  stock  the  standard  sizes. 

Made  by 

Baldwin  Chain  &  Mfg.  Co.,  Worcester, 


Cyclone  Hoists  &  Trolleys 
Nuttall  Gear  &  Pinions 
Latrobe  Hi^h-speed  Drills 
Ball  &  Roller  Bearings 


We  are  also  Canadian  Distributors  for: 

Rex  Conveyor  and  Transmission  Chains 
Boiler  Tubes— Brass  and  Copper  Tubes 
Rawhide  Gears — Oil-less  Bushings 
Electric  Railway  Supplies  &  Equipment 


Le  Carbone  Carbon  Brushes 
Napier  Metal-cutting  Machines 
Naoier  Hack  Saw  Blades 
Golden  Glow  Floodlights 


Lyman  Tube  &  Supply  Co.,  Limited 

Montreal  Toronto  Winnipeg  New  York 
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Concrete  for  Harbour  Construction 


Canada's  increasingly  important  posi- 
tion in  world  affairs — more  especially  with 
regard  to  the  exporting  of  manufactured 
products  is  leading  to  great  harbour 
development. 

In  some  instances — notably  in  sea- 
water  constructions,  a  "pre-cast"  unit  has 
been  found  more  desirable  than  "built- 
in-place"  Concrete. 

The  views  shown  below  are  from  pho- 
tos of  the  Harbour  work  at  Halifax. 

The  larger  photograph  shows  t'he 
method  of  driving  Concrete  Piles  into 
place,  with  pile-driver  supported  by  a 
barge.     The  small  illustration,  inset,  re- 


veals a  group  of  Concrete  piles  in  the 
yards  of  the  Halifax  Harbour  Construc- 
tion Company 

The  use  of  products  manufactured  of 
Concrete  for  such  an  important  under- 
taking serves  to  emphasize  the  desirability 
of  Concrete  for  what  may  be  considered 
the  comparatively  minor  forms  of  con- 
struction. 

Concrete  pipe  has  been  found  satisfac- 
tory for  such  large  undertakings  as  the 
Winnipeg  Aqueduct  and  is  satisfactory 
for  many  similar  municipal  purposes. 

The  wharves  of  our  harbours  are  being 
made  of  large  pre-cast  Concrete  Block.  M 


Canada  Cement  Company  Limited 

HERALD     BULDING    MONTREAL. 

Sales  Offices  : 
MONTREAL   TORONTO    WINNIPEG  [CALGARY 


CANADA  CEMENT 

CONCRETE 

FOR     PCRMANENCE 
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Fairbanks  Renewable 
Disc  Valves 


Palmetto  Twist  Packing 


A  least  Four  Threads  of  Spin- 
dle engaged  with  Bonnet  at  all 
times. 


Raised  Round  Seat.  No  Sedi- 
ment can  lodge  on  it  or  injure 
disc. 


Globe  or 
Angle 


Corrugated  Iron  Wheel,  Arrow 
cast  on  wheel  shows  direction 
valve  opens 

Follower  in  stuffing  Box. 


Renewable  Bakelite]  Disc  slips 
over  end  of  spindle.  Can  be  re- 
placed in  less  than  one  minute. 


Guide  cast  on  Body  holds  Disc 
centrally  over  seat. 


Screwed  or 
Flanged 


The  disc  of  the"  Fairbanks  Renewal  Disc  Valve  can  be  renewed  in  less 
than  a  minute  without  removing  the  valve  from  the  line,  a  wrench 
being  the  only  tool  necessary. 

EVERYTHING     IN     MECHANICAL    GOODS 


The  Canadian  Fairbanks-Morse  Co.,  Limited 

"  CANADA'S  DEPARTMENTAL  HOUSE  FOR  MECHANICAL  GOODS  " 

ST.  JOHN,  QUEBEC,  MONTREAL,  OTTAWA,  TORONTO,  HAMILTON,  WINDSOR, 

WINNIPEG,  SASKATOON,  CALGARY,  REGINA,  VANCOUVER,  VICTORIA. 
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Report  of  Thirty-Fourth  Annual  Meeting 


The  Meeting  was  called  to  order  at  ten  a.m.  at  the 
headquarters  of  The  Institute,  176  Mansfield  Street; 
President,  Lieut.-Col.  R.  W.  Leonard  in  the  chair. 

Reading  of  Minutes:  On  motion  by  Wm.  McNab, 
seconded  by  H.  H.  Vaughan,  and  carried,  the  minutes  of 
the  Thirty-Third  Annual  Meeting  as  published  in  The 
Journal  of  February,  Nineteen  Hundred  and  Nineteen, 
were  taken  as  read  and  approved. 

Appointment  of  Scrutineers:  On  motion  by  R.  A. 
Ross,  seconded  by  Chase  Thomson,  and  carried,  Messrs. 
McNab  and  Van  Scoyoc  were  appointed  Scrutineers. 

Appointment  of  Auditors:  On  motion  by  John 
Murphy,  seconded  by  Walter  J.  Francis,  and  carried, 
Messrs.  Riddell,  Stead,  Graham  and  Hutchison  were 
appointed  Auditors  for  the  year  Nineteen  Hundred  and 
Twenty. 

Report  of  Council  for  Nineteen  Hundred  and  Nineteen 

On  motion  by  the  President,  seconded  by  Walter  J. 
Francis,  the  Report  of  Council  as  printed  in  the  advance 
proof  of  The  Journal  (February,  page  forty-one)  and 
distributed  at  the  meeting,  was  adopted. 

Presentation  of  Committee  Reports 

Finance  Committee:  It  was  moved  by  H.  H. 
Vaughan,  seconded  by  R.  A.  Ross,  that  the  report  of 
the  Finance  Committee  as  published  in   The  Journal 


(February,  page  forty-six),  be  adopte.  It  was  further 
moved  by  Mr.  Vaughan,  seconded  by  Frederick  B.  Brown, 
that  recommendation  number  six  of  the  Committee's 
report  should  be  acted  upon  by  the  meeting.  This 
recommendation  is  as  follows: 

6.  Your  Committee,  therefore,  recommend  that  the 
by-laws  be  amended  to  restore  the  subscription  fees  to 
The  Institute  to  the  amount  at  which  they  stood  before 
the  subscription  was  deducted  from  them  and  that  the 
present  by-law  charging  $2.00  per  annum  for  a  subscription 
to  The  Journal  be  retained.  This  would  increase  the 
revenue  of  The  Institute  about  $6,000.00  per  annum  and, 
with  the  larger  receipts  we  may  confidently  expect  from 
the  current  fees,  should  place  it  in  a  sound  financial 
condition.  In  view  of  the  length  of  time  necessary  to 
make  a  change  in  the  by-law,  your  Committee  would 
suggest  that  the  Annual  Meeting  recommend  the  Council 
to  request  our  membership  to  voluntarily  agree  to  this 
proposition  for  the  ensuing  year. 

The  motion  was  carried. 

Library  and  House  Committee:  It  was  moved  by 
Mr.  Surveyer  and  seconded  by  Mr.  Francis,  that  the 
report  of  the  Library  and  House  Committee,  The  Journal 
(February,  page  fifty)  be  adopted.    Carried. 

Publications  Committee:  The  report  of  the  Publica- 
tions Committee,  The  Journal  (February,  page  fifty) 
was  taken  as  read  and  the  supplementary  report,  read  to 
the  meeting.  It  was  moved  by  Chase  Thomson,  seconded 
by  J.  G.  Legrand  that  the  report  be  adopted.    Carried. 
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Honor  Roll  Committee :  In  the  absence  of  the  Chair- 
man of  this  Committee,  Mr.  Walter  J.  Francis,  moved 
the  adoption  of  the  Report,  published  in  The  Journal 
(February,  page  fifty-one)  seconded  by  Col.  Lamb. 
Carried. 

Board  of  Examiners  and  Education  Committee: 
Moved  by  Arthur  Surveyer.  seconded  by  Professor 
Haultain,  that  the  report,  published  in  The  Journal 
(February,  page  fifty-one)  be  adopte.    Carried. 

Committee  of  Steel  Railway  Bridges:  It  was 
moved  by  Chase  Thomson,  seconded  by  Walter  J. 
Francis,  that  the  report  published  in  The  Journal, 
(February,  page  fifty-two)  be  adopted.    Carried. 

Engineering  Standards  Committee:  It  was  moved 
by  Prof.  L.  A.  Herdt,  seconded  by  Arthur  Surveyer,  that 
the  report  published  in  The  Journal,  (February,  page 
fifty-three)  be  adopted.    Carried. 

Committee  on  Uniform  Boiler  Specifications:  Moved 
by  H.  H.  Vaughan,  seconded  by  Mr.  Gray,  that  the 
report  published  in  The  Journal  (February,  page  fifty-six) 
be  adopted.    Carried. 

Electro  Technical  Committee :  This  report  published 
in  The  Journal  (February,  page  fifty-seven)  was  read  by 
Dr.  Herdt,  who  moved  its  adoption,  which  was  seconded 
by  John  Murphy  and  carried. 

Legislation  Committee:  Mr.  Surveyer  read  the  report 
as  follows : 

Report  of  Legislation  Committee 

Dear  Sir: — 

Notwithstanding  the  renewed  activities  within  The 
Institute  on  the  subject  of  Legislation  for  Engineers,  your 
Legislation  Committee  has  had  less  to  do  this  year  than 
during  previoi  s  years.  This  report  is  therefore  a  synopsis  of 
events  rather  than  a  resume  of  the  work  performed  by 
your  Committee. 

The  Annual  Meeting  appointed  a  Legislation  Com- 
mittee of  its  own  independent  of  the  Legislation  Com- 
mittee of  the  Council.  This  special  Committee  of  the 
annual  meeting  met  in  Montreal  and  prepared  a  model 
act  for  the  registration  of  all  professional  engineers,  which 
was  submitted  to  the  members  of  The  Institute  and 
approved  by  a  very  large  majority,  seventy  seven  per 
cent  of  the  votes  cast  being  in  favour  of  Legislation. 

Since  the  publishing  of  this  model  act  in  The  Journal 
of  The  Institute,  New  Brunswick  and  British  Columbia 
have  submitted  bills  to  their  respective  legislature  and 
it  is  expected  that  Saskatchewan  and  Alberta  will  do  the 
same  in  the  very  near  future. 

Respectfully  submitted. 

Arthur  Surveyer, 
Chairman  of  the  Legislation  Committee. 

Mr.  Surveyer  moved  the  adoption  of  this  report, 
which  was  seconded  by  Mr.  Francis  and  carried. 

International  Affiliation  Committee:  This  report 
published  in  The  Journal  (February,  page  fifty-two)  was 
adopted  on  motion  by  Mr.  Vaughan,  seconded  by  Profes- 
sor H.  E.  T.  Haultain. 

Gzowski  Medal  Committee:  Mr  Vaughan  read  the 
report  of  this  Committee  as  follows: 


Dear  Sir: — 

The  Committee  on  the  Gzowski  Medal  and  prizes 
for  students'  papers  have  decided  to  award  the  Gzowski 
Medal  for  1920  to  Messrs.  Phelps  Johnson,  M.E.I.C., 
G.  H.  Duggan,  M.E.I.C.  and  George  F.  Porter,  M.E.I.C. 
for  their  paper  on  "The  Design,  Manufacture  and  Erec- 
tion of  the  Superstructure  of  the  Quebec  Bridge." 

Your  Committee  does  not  consider  it  desirable  to 
make  any  award  for  a  student's  paper. 
Yours  truly, 

H.  H.  Vaughan, 
Chairman  of  Committee. 

and   moved   its    adoption,    seconded   by   Mr.    Francis. 
Carried. 

Leonard  Medal  Committee:  The  Chairman  of  the 
Committee  on  the  Award  of  the  Leonard  Medal  reported 
that  no  decision  had  been  reached  regarding  the  award 
of  the  Medal  and  that  the  announcement  concerning 
same  would  be  made  at  a  later  date. 

McGill  University,  Montreal. 
January  20th,  1920. 

The  President  and  Council, 

The  Engineering  Institute  of  Canada. 

Gentlemen, 

On  behalf  of  the  Publications  Committee  I  beg  to 
make  the  following  recommendations  with  reference  to 
papers  published  in  The  Journal  from  May  to  December 
1918,  on  which  no  report  has  been  made  in  regard  to  the 
question  of  publication  in  Transactions. 

We  recommend  that  the  following  papers  be  published 
in  Transactions  together  with  all  discussion  and  reports 
relating  to  them: — 

The  Fuels  of  Canada B.  F.  Haanel 

Low  Temperature  Carbonization  of 

Fuels E.  Stansfield 

Canada's  Water  Powers  and  their 

Relation  to  The  Fuel  Situation    J.  B.  Challies 

Deterioration  of  Concrete B.  S.  McKenzie 

Concrete  in  Alkali  Soil  at  Saskatoon.    H.  Mel  Weir 

Causes    of    the    Disintegration    of 

Concrete ' A.  G.  Blackie 

Fuels  of  Western  Canada J.  White 

The  Use  of  Reinforced  Concrete  Con- 
struction in  Harbour  Work A.  F.  Dyer 

The  Diving  Bell  in  Use  at  Halifax 

Ocean  Terminals J.  J.  Macdonald 

St.  John  Harbour Alex.  Gray 

Heat    Transfer   Tests    for   Building 

Materials L.  M.  Arkley 

The  Committee  recommend  also  that  an  index  of 
all  papers  appearing  in  The  Journal  be  printed  in  Transac- 
tions so  that  there  may  be  a  suitable  reference  to  all 
papers  which  have  been  read  during  the  year. 

On  behalf  of  the  Committee  I  beg  to  remain, 
Yours  faithfully, 

E.  Brown, 
Chairman,  Publications  Committee. 
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Reports  of  Branches 

On  motion  by  Mr.  Francis,  seconded  by  Mr.  Brown, 
the  reports  of  the  Branches  as  published  in  the  February 
Journal,  Victoria  Branch,  page  fifty-eight;  Saskatchewan 
Branch  page  fifty-nine  ;  Sault  Ste.  Marie,  page  sixty; 
Border  Cities  Branch,  page  sixty;  Ottawa  Branch,  page 
sixty-three;  Montreal  Branch,  page  sixty-five;  be  taken 
as  read  and  adopted.    Carried. 

Ontario  Provincial  Division:  In  moving  the  adop- 
tion of  the  report  of  the  Ontario  Provincial  Division, 
Mr.  Challies  read  the  final  paragraph  of  the  report. 
February  Journal  page  sixty-two,  and  referred  to  the 
fact  that  although  the  Division  was  constituted  only 
last  year,  at  an  enthusiastic  meeting  that  was  held  in 
Toronto  in  November,  a  number  of  questions  of  import 
to  The  Institute  were  discussed  which  included  the 
interest  of  The  Institute  in  public  affairs,  legislation  and 
other  questions.  The  officers  of  the  Division  had  felt 
that  The  Institute's  policy  had  not  been  voiced  as  it 
should  be,  and  therefore  the  matter  was  being  brought 
up  at  the  Annual  Meeting  with  the  suggestion  that  the 
Council  be  requested  to  appoint  a  committee  on  develop- 
ment as  suggested.  The  motion  to  adopt  the  report 
included  referring  to  Council  the  recommendations  made 
therein.  On  seconding  the  motion  Professor  Haultain 
stated  that  this  recommendation  of  the  Provincial 
Division  was  a  very  wise  one  and  should  be  acted  upon. 
The  motion  was  carried. 

Quebec  Branch:  The  report  of  the  Quebec  Branch 
was  read  by  Mr.  Fraser,  (February  Journal,  page  seventy- 
three),  who  move  its  adoption,  seconded  by  Mr.  Evans. 
Carried. 

Calgary  Branch:  The  Secretary  stated  that  this 
report  had  been  printed  but  was  not  yet  distributed, 
(February  Journal,  page  fifty-nine)  which  he  read  and 
moved  its  adoption,  seconded  by  Col.  McPherson. 
Carried. 

Niagara  Peninsula  Branch.  The  Secretary  read  the 
report  of  the  Niagara  Peninsula  Branch  stating  that 
while  it  had  been  organized  only  in  February,  Nineteen 
Hundred  and  Nineteen,  it  had  made  great  progress. 
He  moved  the  adoption  of  the  report  which  was  seconded 
by  Lt.-Coi.  H.  J.  Lamb.     Carried. 

Toronto  Branch:  The  Secretary-Treasurer  of  the 
Toronto  Branch  Mr.  H.  A.  Goldman,  read  the  report  of 
the  Branch  (February  Journal,  page  seventy)  and 
moved  its  adoption,  seconded  by  Professor  Gillespie. 
Commenting  on  the  report,  Professor  Haultain  stated 
that  the  Toronto  Branch  had  r  ad  a  good  year,  and  had  made 
an  excellent  start  for  the  following  year,  so  that  Toronto 
would  have  a  still  better  report  for  next  year.  The 
older  men  in  the  Branch  were  doing  things  and  the  Branch 
had  awakened  to  great  activity.    Motion  carried. 

Halifax  Branch:  The  report  of  the  Halifax  Branch 
was  read  by  the  Secretary  (February  Journal,  page 
seventy-five),  and  its  adoption  was  moved  by  Mr. 
Francis  and  seconded  by  W.  P.  Morrison.    Carried. 

St.  John  Branch:  Chairman,  C.  C.  Kirby,  read  the 
report  of  the  St.  John  Branch,  (February  Journal 
page  seventy- four),  and  moved  its  adoption.  This  was 
seconded  by  G.  G.  Murdoch  and  carried. 


Edmonton  Branch:  The  report  of  the  Edmonton 
Branch,  (February  Journal,  page  sixty-nire),  was  read 
by  the  Secretary,  who,  seconded  by  Mr.  Clarson,  moved 
its  adoption.    Carried. 

Vancouver  Branch:  The  Secretary  read  the  report 
of  the  Vancouver  Branch,  (February  Journal,  page  sixty- 
eight),  and  moved  its  adoption,  seconded  by  Mr.  Gibault. 
Carried. 

Hamilton  Branch: 

Winnipeg  Branch:  The  report  of  the  Hamilton 
Branch  (February  Journal,  page  seventy-ore),  and  the 
report  of  the  Winnipeg  Branch  (February  Journal,  page 
sixty-nire),  on  motion  by  Mr.  Vaughan,  seconded  by 
Mr.  Davies  were  taken  as  read  and  adopted. 

Communications:  At  the  suggestion  of  President, 
a  number  of  communications  were  read  by  the  Secretary, 
mainly  from  invited  guests  and  their  contents  noted. 

Announcements:  Frederick  B.  Brown,  Secretary- 
Treasurer  of  the  Montreal  Branch,  made  a  number  of 
announcements,  two  of  which  refererred  to  McGill 
University.  He  pointed  out  that  in  Nineteen  Hundred 
and  Twenty-one  there  will  be  a  great  re-union  of  all  the 
graduates  of  McGill  University,  which  would  be  of 
great  interest  to  the  graduates,  particularly  to  those 
in  engineering.  Brig.  Gen.  Eric  McCuaig,  A.M.E.I.C., 
is  the  Chairman  on  the  Committee.  Further,  a  special 
invitation  had  been  received  from  Dr.  Frank  D.  Adams, 
Hon.  M.E.I.C.,  Acting  Principal  of  McGill  to  all  members 
of  The  Institute  to  visit  McGill  University  during  the 
Convention.  Another  announcement  was  the  dinner 
being  held  by  the  Engineering  Graduates  of  the  University 
of  Toronto,  at  the  Windsor  Hotel  at  noon  on  Thursday. 
Mr.  Brown  read  a  letter  from  the  Secretary  of  the 
Canadian  Passenger  Association  regarding  validating 
certificates.  The  courtesy  of  the  Association  of  Canadian 
Building  and  Construction  Industries  in  changing  the 
dates  of  their  Convention  was  acknowledged  and  a 
letter  from  the  Presdient  of  the  Association,  Mr.  Anglin, 
was  read.  The  final  announcement  was  included  in  a 
letter  from  Mr.  Bowman,  Chairman  of  the  Halifax 
Branch,  inviting  The  Institute  to  hold  the  Annual  Meeting 
in  Halifax  in  1924,  which  was  the  year  of  Old  Home 
Celebration  and  Olympic  Games. 

Discussion:  The  items  of  the  agenda  having  been 
disposed  of  and  a  few  minutes  left  before  having  to 
adjourn  to  luncheon  at  the  Windsor  Hotel,  the  President 
opened  the  meeting  for  discussion. 

A  brief  discussion  on  the  financial  statement  took 
place  when  Messrs.  Challies,  Vaughan,  Ross  and  Francis 
referred  to  the  situation,  Mr.  Francis  taking  advantage 
of  the  occasion  to  refer  particularly  to  the  splendid 
service  rendered  The  Institute  during  the  past  year  by 
President  Leonard  and  also  by  Past  Presidents  Vaughan 
and  Duggan. 

Luncheon  at  the  Windsor  Hotel. 

The  members  and  their  lady  friends  with  a  number  ol 
invited  guests  were  tendered  a  luncheon  in  the  Rose 
Room  of  the  Windsor  Hotel,  the  hosts  being  the  Montreal 
Branch.  Walter  J.  Francis,  Chairman  of  the  Montreal 
Branch  occupied  the  chair  and  extended  a  hearty  welcome 
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to  all  present  on  behalf  of  the  Montreal  Branch.  He 
introduced  Mr.  Calvin  W.  Rice,  Secretary  of  the  American 
Society  of  Mechanical  Engineers  who  had  kindly  come 
from  New  York  to  be  with  us  on  this  occasion. 

Mr.  Rice  who  was  warmly  welcomed  on  rising  to 
speak,  conveyed  the  greetings  of  the  President  and 
Council  of  the  American  Society  of  Mechanical  Engineers 
and  expressed  the  hope  that  he  would  have  an  opport- 
unity of  meeting  the  Committee  on  International  Affilia- 
tion of  which  Mr.  Vaughan  is  the  Chairman.  With  the 
opinion  of  the  Chairman  of  the  Committee  on  Sections 
of  the  American  Institute  of  Electrical  Engineers  con- 
firming his  own  emphatic  views  he  was  firmly  convinced 
that  respecting  membership  in  The  Engineering  Institute 
of  Canada  every  qualified  technical  man  in  Canada 
should  be  a  member  of  The  Institute  as  a  first  duty  to  his 
profession.  Then  as  he  progressed  he  might  very 
properly  become  a  member  of  other  societies  which  would 
best  serve  his  particular  specialty.  He  repeated  that 
every  man  domiciled  in  Canada,  whether  a  citizen  or 
not,  owned  his  professional  allegiance  to  the  national 
society  of  this  country. 

Continuing,  Mr.  Rice  paid  a  compliment  to  the 
Ontario  Provincial  Division  report  which  showed  an 
unusual  breadth  of  vision.  He  believed  that  the  relative 
part  that  sections  would  take  was  of  minor  importance 
when  all  joined  together  to  render  maximum  service  to 
the  nation. — Cheers. 

The  Chairman  then  introduced  Mr.  E.  W.  James  of 
Washington,  D.C.,  Assistant  Chief  Engineer  of  the 
Bureau  of  Roads  of  the  United  States,  who  gave  a  splendid 
address  on  the  requirements  of  highway  development 
based  on  the  experience  of  the  Federal  Government  in 
that  connection.  Following  Mr.  James'  address,  hearty 
votes  of  thanks  were  tendered  to  Mr.  Rice  and  to 
Mr.  James  for  their  addresses. 

Afternoon  Session,  Tuesday,  January  27th 

The  afternoon  session  convened  in  the  ladies  ordinary 
of  the  Windsor  Hotel,  President  Leonard  in  the  chair. 

The  first  order  of  business  was  receiving  the  nomina- 
tions to  the  Nominating  Committee  for  the  year  Nineteen 
Hundred  and  Twenty,  of  the  various  Branches.  The 
personnel  of  the  Committee  was  noted  as  follows: 

H.  M.  MacKay,  Chairman      W.  Lefebvre 


A.  E.  Doucet 
P.  Gillespie 
D.  A.  R.  McCannell 
H.  E.  C.  Carry 
A.  A.  Dion 
W.  M.  Everall 
G.  N.  Houston 
J.  Lorn  Allan 


G.  W.  MacLeod 
J.  G.  Legrand 

A.  J.  Riddell 
H.  U.  Hart 

G.  G.  Murdoch 
H.  L.  Bucke 

B.  E.  Barnhill 
P.  P.  Westbye 


Changes  in  By-laws:  The  recommendations  of  the 
Council  regarding  changes  in  the  By-Laws,  on  motion 
by  Lt.-Col.  Lamb,  seconded  by  Lt.-Col.  McPherson, 
were  adopted  as  follows;  after  some  discussion  regarding 
the  rebates  of  the  Montreal  Branch: 

(1)  That  Section  57  be  amended  by  the  deletion  of 
the  words  "except  the  Montreal  Branch,"  after  the 
twelfth  word  "Branch."  The  Section  would  then  read: 


Revenue 

Section  57:  The  Secretary  of  The  Institute  shall  each 
year  remit  to  each  Branch,  twenty-five  per  cent,  of  the 
annual  fees,  current  of  arrears,  received  from  the  members 
of  the  Branch  during  that  year,  payments  being  made 
quarterly.  A  statement  showing  the  individual  amounts, 
and  from  whom  collected,  shall  accompany  each  quarterly 
remittance. 

For  the  purpose  of  this  By-Law,  the  Branch  Member- 
ship list  shall  be  revised  on  the  first  day  of  January  and 
the  first  day  of  July  in  each  year,  but  the  change  shall  not 
be  retroactive,  except  in  the  case  of  new  admissions  to 
The  Institute. 

(2)  That  Section  61  be  amended  to  provide  for  the 
election  of  a  Vice-Chairman  of  a  Provincial  Division,  by 
the  addition  of  the  words  "a  Vice-Chairman"  after  the 
tenth  word  "Chairman."    The  Section  would  then  read: 


Officers 

Section  61 :  The  Officers  of  a  Provincial  Division  shall 
be  a  Chairman,  a  Vice-Chairman,  and  a  Secretary- 
Treasurer,  or  a  Secretary  and  a  Treasurer,  who  shall  be 
elected  by  the  Executive  Committee  of  the  Division. 

(3)  That  Section  65  be  amended  to  provide  for  an 
additional  District  in  Ontario.  This  proposal  involves 
changes  of  boundaries  and  re-numbering  of  Districts. 
The  Section  as  amended  would  then  read : 


Nomination  and  Election  of  Officers 
Electoral  Districts 

Section  65:  For  the  purpose  of  the  nomination  and 
election  of  officers  the  membership  of  The  Institute  shall 
be  divided  into  ten  Electoral  Districts  as  follows: — 

District  No.  1,  shall  include  all  members  resident 
within  twenty-five  miles  of  the  headquarters  of  The 
Institute  and  all  members  resident  outside  of  Canada. 

District  No.  2,  all  members,  outside  of  District  No.  1, 
resident  in  the  Province  of  Quebec. 

District  No.  3,  all  members  resident  in  the  Province 
of  Nova  Scotia,  New  Brunswick  and  Prince  Edward 
Island. 

District  No.  4,  all  members  resident  in  the  Province 
of  Ontario  east  of  longitude  77°  30.' 

District  No.  5,  all  members  resident  in  the  Province 
of  Ontario  between  longitude  77°  30'  and  a  line  starting 
at  Lake  Ontario  and  running  as  follows: — along  the 
centre  line  of  Halton  Country  in  a  north-westerly  direc- 
tion to  longitude  80°  30',  thence  northerly  to  latitude 
47°  0',  thence  westerly  to  longitude  82°  0',  and  thence 
northerly  to  the  boundary  of  the  Province. 

District  No.  6,  all  members  resident  in  the  Province 
of  Ontario  west  of  District  No.  5. 

District  No.  7,  all  members  resident  in  the  Province 
of  Manitoba. 

District  No.  8,  all  members  resident  in  the  Province 
of  Saskatchewan. 

District  No.  9,  all  members  resident  in  the  Province 
of  Alberta. 
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District  No.  10,  all  members  resident  in  the  Province 
of  British  Columbia  and  in  the  Yukon  Territory. 

Report  of  Scrutineers:  The  report  of  the  Scrutineers 
was  read  by  Mr.  NcNab  showing  the  following  newly- 
elected  officers  and  members  of  Council: — President. 
R.  A.  Ross,  Vice-Presidents,  Water  J.  Francis,  D.  O, 
Lewis,  C.  H.  Mitchell,  W.  G.  Chace;  Past  Presidents, 
J.  S.  Dennis,  H.  H.  Vaughan,  R.  W.  Leonard;  Councillors, 
Frederick  B.  Brown,  Julian  C.  Smith,  Alex.  Bertram, 
J.  M.  Robertson,  Arthur  Surveyer,  A.  R.  Decary,  N.  E. 
Brooks,  J.  E.  Gibault,  F.  A.  Bowman,  Alex.  Gray,  D.  H. 
McDougall,  J.  B.  Challies,  G.  Gordon  Gale,  John  Murphy, 
E.  R.  Gray,  W.  A.  McLean,  P.  Gillespie,  Guy  C.  Dunn, 
W.  P.  Brereton,  B.  S.  McKenzie,  J.  R.  C.  Macredie, 
G.  D.  Mackie,  L.  A.  Thornton,  G.  W.  Craig,  L.  B.  Elliot, 
Wm.  Pearce,  H.  M.  Burwell,  R.  W.  Macintyre,  E.  G. 
Matheson. 

New  Business:  Under  the  item  of  new  business  a 
cordial  invitation  was  received  from  Lt.-Col.H.J.  Lamb 
to  hold  the  Annual  Convention  in  Toronto  next  year, 
where  it  was  felt  by  the  engineering  profession  that  the 
honour  of  holding  an  Annual  Meeting  there  was  un- 
animously desired.  This  proposal  was  endorsed  by 
Prof.  Haultain  who  expressed  the  regrets  of  Chairman 
Wynne-Roberts  of  the  Toronto  Branch  at  his  inability 
to  be  present.  He  felt  that  Toronto  would  be  in  good 
shape  next  year  to  undertake  and  make  a  success  of 
the  Annual  Meeting.  On  behalf  of  the  Winnipeg  Branch 
an  invitation  was  extended  by  M.  A.  Lyons  that  the  next 
Annual  Meeting  be  held  in  Winnipeg.  This  was  endorsed 
by  R.  J.  Lecky  of  Regina.  Both  proposals  were  referred 
to  Council  for  consideration. 

Discussion  and  Legislation 

By  special  request  Mr.  Challies,  the  retiring  Chairman 
of  the  Ontario  Provincial  Division  gave  a  resume  of  the 
legislation  situation  in  Ontario  as  follows: 

Mr.  President — As  very  lively  interest  has  been 
evidenced  among  the  members  of  The  Institute  in  the 
present  status  of  legislation  in  the  province  of  Ontario, 
a  brief  resume  of  the  sequence  of  events  with  regard  to 
legislation  since  the  Ontario  Provincial  Division  was 
constituted,  may  be  appropriate  upon  this  occasion. 

Early  in  October  the  Provincial  Division  received 
an  ofheial  communication  from  the  General  Secretary 
intimating,  "That  the  Council  would  further  in  every 
"way  the  desire  of  the  members  regarding  legislation, 
"and  inasmuch  as  the  actual  application  of  such  legisla- 
tion is  in  the  hands  of  the  engineers  in  each  province, 
"it  is  desirable  that  the  Branches  and  Provincial  Divis- 
ions in  co-operation  with  other  engineering  organiz- 
ations in  each  province  take  the  initiative,  in 
"which  they  are  assured  of  the  moral  support  of  The 
"Institute." 

Accordingly,  a  special  meeting  of  the  Provincial 
Division  Committee  was  held  in  the  Engineers'  Club  in 
Toronto  on  the  22nd  of  November,  when  representatives 
were  present  from  every  Ontario  Branch,  as  well  as  from 
the  non-resident  membership.  At  this  meeting  the 
whole  question  was  thoroughly  traversed,  and  after 
several  hours'  discussion  it  was  unanimously  agreed  that 
satisfactory  progress  with  regard  to  legislation  in  the 


Province  of  Ontario  could  only  be  obtained  by  the 
co-operative  efforts  of  the  various  technical  organizations 
of  the  province,  the  majority  of  whose  members  are 
professional  engineers.  It  was  decided  to  suggest  to 
these  organizations  that  an  Advisory  Conference  Com- 
mittee, consisting  of  two  representatives  from  each 
organization  be  set  up  for  the  express  purpose  of  con- 
sidering ways  and  means  for  securing  desirable  legisl- 
ation in  the  interest  of  the  engineering  profession  in  the 
Province  of  Ontario. 

At  this  meeting  in  Toronto  on  November  22nd  certain 
advance  information  was  available  respecting  a  legisla- 
tive scheme  advocated  by  a  group  of  engineers  resident 
in  Toronto,  known  as  the  J.C.T.O.  Although  full 
information  regarding  this  legislation  was  not  available, 
it  was  apparent  that  the  J.C.T.O.  scheme  differed  rad- 
ically from  the  legislation  scheme  advanced  by  the 
Special  Legislation  Committee  of  the  E.I.C.  Owing  to 
the  radical  differences  between  these  two  legislative 
schemes,  the  Provincial  Division  Committee  considered 
that  the  Advisory  Conference  Committee  referred  to 
would  be  a  particularly  appropriate  medium  for  compo- 
sing all  differences,  and  would  be  the  proper  body  to 
evolve  some  constructive  scheme  and  method  for  realizing 
it  which  would  be  most  generally  acceptable  to  all  profes- 
sional engineers  in  the  Province,  whether  members  of  the 
various  professional  bodies  or  not. 

The  proposals  for  the  Advisory  Conference  Com- 
mittee referred  to  have  been  agreed  to  by  the  various 
members  organizations  invited  by  the  Provincial  Division 
to  participate,  and  its  personnel  now  comprises: — 
R.  W.  Angus,  Professor  of  Mechanical  Engineering, 
Toronto  University,  and  Chester  Hamilton,— 
President  and  Secretary  of  the  Ontario  Section  of  the 
American  Society  of  Mechanical  Engineers;  J. 
Watson  Bain,  Professor  of  Applied  Chemistry,  Toronto 
University,  and  E.  G.  R.  Ardagh,  Assistant  Professor 
of  Applied  Chemistry,  Toronto  University, — President 
and  Secretary  of  the  Canadian  Institute  of  Chemical 
Engineers;  Messrs.  A.  B.  Cooper  and  F.  R.  Ewart,— 
representing  the  Toronto  Section  of  the  American  In- 
stitute of  Electrical  Engineers;  C.  E.  Smith  of 
Toronto  and  E.  T.  Corkill  of  Coppercliff, — represent- 
ing the  Canadian  Mining  Institute;  J.  P.  Hynes, 
representing  the  Ontario  Association  of  Architects; 
Willis  Chipman,  Consulting  Engineer,  Toronto,  and  the 
speaker,  representing  The  Engineering  Institute  of  Canada. 

At  the  time  of  the  setting  up  of  the  Committee  it 
was  considered  that  as  the  land  surveyors  of  the  Province 
had  satisfactory  legislation,  the  Ontario  Association  of 
Land  Surveyors  would  not  be  interested.  However,  it 
has  since  been  decided  to  invite  this  Association  to 
appoint  two  representatives. 

As  considerable  publicity  has  been  given  to  the 
legislative  proposals  advanced  by  the  J.C.T.O.,  it  might 
be  pertinent  for  me  to  briefly  explain  the  main  differences 
between  the  J.C.T.O.  scheme  and  that  of  the  E.I.C. 
The  E.I.C.  Bill  contemplates  the  setting  up  of  a  Regist- 
ration Board  by  an  association  of  professional  engineers, 
which  will  be  given  legislative  authority  and  control  over 
the  practice  of  professional  engineering.  There  will  be 
but  one  registration  of  engineers.  Every  engineer, 
whether  he  is  mechanical,  electrical,  civil,  hydraulic  or 
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mining,  will,  if  entitled  to  registration,  use  the  title  of 
"professional  engineer."  The  J.C.T.O.  proposal  con- 
templates control  of  the  engineering  profession  by  several 
registration  boards,  which  will  be  set  up  upon  the  ini- 
tiative and  under  the  control  of  a  Provincial  Minister. 
There  will  be  one  Registration  Board  of  five  or  six  mem- 
bers for  electrical  engineers,  another  for  civil,  another  for 
mining,  etc.  Furthermore,  the  J.C.T.O.  proposal  prov- 
ide for  a  scheme  of  general  professional  registration  which 
mav,  upon  the  initiative  of  the  Government  be  made 
applicable  to  all  professions,  including  law,  medicine, 
dentistry,  etc.  It  is  modelled  after  the  Illinois  legislation 
scheme,  which  has  recently  been  roundly  criticized  by  a 
special  committee  on  Legislation  of  the  Engineering 
Council,  representing  the  five  Founder  professional 
engineering  societies  in  the  United  States.  The  origin- 
ators of  the  J.C.T.O.  Bill  claim  that  the  E.I.C.  Bill  is 
class  legislation,  that  it  will  simply  result  in  the  control 
of  the  engineering  profession  in  Ontario  by  an  as- 
sociation of  Provincial  engineers,  which  will  merely  be 
another  name  for  the  E.I.C. 

Such  an  assumption  is  ridiculous  because  The  Engin- 
eering Institute  has  given  many  practical  evidences  of  its 
desire  to  have  appropriate  legislation  secured  without  in 
any  way  directly  or  indirectly,  desiring  to  control  the 
legislative  machinery.  The  action  of  Council  in  referring 
the  E.I.C.  Bill  to  the  Provincial  Division  with  a  specific 
request  that  other  professional  engineering  bodies  be 
consulted  before  any  action  is  taken,  and  the  subsequent 
decision  of  the  Provincial  Division  Committee  that  an 
Advisory  Conference  Committee  should  be  set  up  for  the 
purpose  of  advising  as  to  appropriate  means  for  securing 
legislation  in  Ontario,  is  sufficient  answer  to  the  charges 
that  the  E.I.C.  is  desirous  of  controlling  the  engineering 
profession  so  far  as  the  Province  of  Ontario  is  concerned. 
It  must  be  remembered  that  although  the  numerical 
strength  of  the  corporate  members  of  The  Engineering 
I  nstitute  resident  in  Ontario  is  greater  than  the  profession- 
al membership  of  all  other  engineering  bodies  combined, 
the  Provincial  Division  officers  took  the  initiative  to  have 
an  Advisory  Conference  Committee  constituted,  upon 
which  the  E.I.C.  would  have  but  two  representatives 
within  a  total  of  fourteen. 

The  E.I.C.  Bill  contemplates  the  consolidation  of  all 
engineers  into  one  homogeneous  and  harmonious  body; 
whether  they  are  miners,  electricals,  mechanicals,  chem- 
icals or  "what  not"  engineers  they  will  all  be  registered 
as  "professional  engineers."  The  J.T.C.O.  Bill  on  the 
other  hand,  contemplating  as  it  does  special  registration 
for  each  group,  electrical,  mining,  mechanical,  chemical, 
etc.,  must  inevitably  cause  the  separation  of  the  profession 
into  a  number  of  groups  whose  tendencies  will  be  to 
guard  jealously  their  own  collective  membership,  with  the 
ultimate  result  of  a  divided  and  antagonistic  profession. 

It  is  confidently  expected  that  when  the  Advisory 
Conference  Committee  referred  to  makes  its  report,  the 
differences  of  opinion  among  various  groups  of  engineers 
in  the  Province  of  Ontario  with  regard  to  legislative 
schemes,  will  be  satisfactorily  composed,  and  that  they 
may  eventuate  some  legislative  proposal  and  programme 


which  will  be  acceptable  to  the  vast  majority  of  the 
professional  engineers  of  the  Province  of  Ontario. 

In  my  opinion  it  is  fortunate  that  such  radically 
different  legislative  schemes  are  being  advanced  because 
such  action  not  only  indicates  a  lively  constructive 
interest  in  the  general  question,  but  furnishes  something- 
tangible  to  use  as  a  basis  for  further  consideration. 
Furthermore,  I  can  say  from  my  knowledge,  that  the 
most  enthusiastic  supporters  of  both  the  E.I.C.  and 
J.C.T.O.  schemes  freely  admit  that  there  are  advantages 
and  disadvantages  in  both  proposals,  and  are  all  quite 
content  to  leave  the  matter  in  the  hands  of  the  Advisory 
Conference  committee.  This  Committee  will  be  conven- 
ed in  Toronto  very  shortly,  and  should  reach  a  satis- 
factory conclusion  and  make  definite  recommendations 
for  appropriate  action  without  undue  delay". 

Continuing  the  discussion  Mr.  Kirby  stated  that 
legislation  should  assist  in  creating  an  engineering  profes- 
sion not  an  engineering  trade.  Referring  to  the  Bill 
drawn  up  in  Toronto  regarding  the  engineering  profes- 
sion in  addition  to  the  one  recommended  by  the  Legisla- 
tion Committee  of  the  Toronto  Branch,  Professor 
Haultain  stated  that  it  was  being  taken  too  seriously. 
A  committee  was  appointed  some  time  ago  to  consider 
the  status  of  the  engineer  and  as  a  result  a  very  worthy 
document  concerning  the  status  of  the  engineer  was 
produced.  After  the  completion  of  this,  one  active, 
restless,  energetic  member  of  that  committee  who  is 
also  a  member  of  the  E.I.C,  and  a  member  of  the 
Executive  of  the  Toronto  Branch  of  the  E.I.C.  sat  up 
until  four  o'clock  one  morning  and  produced  the  Bill 
referred  to  by  Mr.  Challies  doing  it  in  one  sitting. 
This  Bill  was  printed  before  it  was  approved  by  the 
committee. 

President's  Address:  As  there  was  no  further 
discussion  Lieut.-Col.  R.  W.  Leonard,  President  of 
The  Institute,  then  gave  his  excellent  retiring-presidential 
address,  published  in  the  February  issue  of  The  Journal. 
Before  introducing  the  incoming  President,  Sir  John 
Kennedy  expressing  his  gratefulness  for  the  President's 
paper  moved  a  very  warm  vote  of  thanks  for  the  research, 
labor  and  clear  exposition  of  the  important  questions 
embodied  in  the  address.  This  motion  was  seconded  by 
Past  President,  Lt.-Col.  Anderson  and  received  by  the 
meeting  with  applause. 

New  President:  President  Ross  was  then  invited  to 
take  the  chair,  and  on  doing  so  was  enthusiastically 
received,  following  a  eulogistic  reference  to  his  work  on 
behalf  of  The  Institute.  Mr.  Ross  expressed  his  apprecia- 
tion of  the  honour  received  in  being  made  President  of 
The  Engineering  Institute  of  Canada.  He  hoped  to  be 
able  to  fill  the  chair  as  worthily  as  his  predecessor.  The 
Institute  had  now  a  surplus  of,  so-called  intangible 
assets  which  do  not  show  in  the  financial  report  but 
which  would  greatly  assist  in  enabling  a  good  report  to 
be  made  for  the  coming  year. 

As  there  was  no  other  business  on  hand,  President 
Ross  declared  the  Thirty-Fourth  Annual  Meeting  closed, 
the  sessions  to  resume  in  the  morning  at  ten  o'clock  of 
the  Sixth  Professional  Meeting  of  The  Institute. 
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Reception  and  Dance 

The  Rose  Room  of  the  Windsor  Hotel  was  the  scene 
of  a  happy  social  function  on  Tuesday  evening,  when, 
as  guests  of  the  Montreal  Branch,  at  a  reception  and 
dance  over  four  hundred  of  the  members  and  their  lady 
friends  were  present. 

An  interesting  programme  of  eighteen  dances  and 
four  extras,  comprising  one  steps,  fox  trots  and  waltzes, 
was  provided  and  the  popular  selections  rendered  by  the 
Great  War  Veterans'  Orchestra  were  particularly  pleasing 
to  the  dancers.  Dancing  commenced  shortly  after  nine 
p.m.  and  at  eleven  thirty  p.m.  a  buffet  supper  was  served 
in  the  Rose  Room,  one  end  of  which  was  arranged  with 
long  trestle  tables  elaborately  decorated  with  red  roses 
and  fern.  Bridge  tables  were  arranged  in  the  further  end 
of  Peacock  Alley,  where  those  who  did  not  join  in  the 
dance  could  play  cards.  The  ladies'  reception  committee 
comprised  the  following:  Mrs.  H.  G.  Hunter,  convener  of 
the  reception  committee;  Mrs.  Frederick  B.  Brown,  Mrs. 
S.  J.  Armstrong,  Mrs.  E.  V.  Moore,  Miss  Roche  and  Mrs. 
Beaubien.  The  gentlemen's  reception  committee  was  as 
follows:  Messrs.  J.  L.  Busfield,  Chairman,  Hanbury  A. 
Budden,  C.  M.  McKergow,  H.  L.  Mahaffy,  I.  F.  Roche 

and  de  G.  Beaubien. 

*     *     * 

General  Professional  Meeting 

Morning  Session,  January  28th. 

This  session  was  convened  at  ten  oclock  with  Presid- 
ent Ross  in  the  chair,  being  the  initial  session  of  the  sixth 
General  Professional  Meeting,  the  subject  under  discus- 
sion being,  "The  Gateway  of  the  Profession,"  the  entire 
proceedings  being  of  intense  interest  from  start  to  finish. 
In  calling  the  meeting  to  order,  President  Ross,  announced 
that  this  session  would  be  most  informative  inasmuch  as 
the  subject  of  education  in  relation  to  the  training  of  the 
engineer  was  being  considered  by  a  number  of  distinguish- 
ed experts  on  the  subject  including  Professor  R.  F.  Ruttan, 
who  was  scheduled  to  give  the  first  paper  on  the  subject 
of  "The  Training  of  the  Chemical  Engineer",  followed  by 
that  of  Professor  A.  S.  Eve  on  "The  Importance  of 
Physics  in  Engineering  Education",  the  whole  subject  of 
technical  education  to  be  afterwards  discussed  by: — Brig. 
Gen.  C.  H.  Mitchell,  C.B.,  C.M.G.,  D.S.O.,  M.E.I.C., 
Dean  of  the  Faculty  of  Science  and  Engineering,  Univer- 
sity of  Toronto;  Frank  D.  Adams,  Ph.  D.,  D.Sc,  F.G.S.A., 
F.R.S.,  Hon.  M.E.I.C,  Dean  of  the  Faculty  of  Applied 
Science  and  Acting  Principal,  McGill  University;  Arthur 
Surveyer,  B.A.,  B.A.Sc,  C.E.,  M.E.I.C,  Member  of  the 
Board  of  Governors,  University  of  Montreal ;  Prof.  Chas. 
F.  Scott,  Past  President,  A.I.E.E.,  Professor  of  Electrical 
Engineering,  Yale  University,  New  Haven,  Conn. 

Continuing  Mr.  Ross  stated  that  this  group  of 
talented  men  would  have  much  to  say  of  fundamental 
interest  which  would  be  of  great  importance  than  the 
mere  details  of  some  technical  study.  This  illustrated 
the  policy  of  The  Institute  in  broadening  its  scope  and 
discussing  the  subject  such  as  this  of  the  broadest  possible 
interest  and  importance.  He  then  called  upon  Professor 
R.  F.  Ruttan,  M.A.,  M.D.,  Sc.D.,  F.R.S.,  Professor  of 
Chemistry  and  Director  of  Chemical  Laboratories,  McGill 


University,  who  read  his  paper,  published  elsewhere  in  this 
issue,  which  showed  his  high  qualifications  for  discussing 
such  a  subject,  which  was  as  he  said,  very  near  his  own 
heart. 

At  the  conclusion  of  Professor  Ruttan's  paper, 
Professor  A.  S.  Eve,  D.Sc,  C.B.E.,  F.R.S.,  Macdonald 
Professor  of  Physics,  McGill  University,  addressed  the 
meeting,  the  notes  of  these  papers  are  published  in  this  issue 
but  upon  the  e  he  elaborated  considerably.  He  considered 
it  a  good  omen  for  the  future  progress  of  The  Institute 
that  the  question  of  education  should  be  placed  at  the 
forefront  of  the  programme.  He  emphasized  the  point 
that  the  art  of  engineering  is  the  application  of  practical 
physics. 

Following  the  discussiou  by  Professor  Ruttan  and 
Professor  Eve  came  the  discussion  by  Brig.  Gen.  C.  H. 
Mitchell,  M.E.I.C,  Frank  D.  Adams,  D.Sc,  Hon. 
M.E.I.C,  Arthur  Surveyer,  M.E.I.C,  and  Professor 
Chas.  F.  Scott,  Past  President,  A.I.C.E.  These  papers 
will  be  printed  in  theApril  number  of  the  Journal. 


Visit  to  Northern  Electric  Company's  Works 

At  the  conclusion  of  the  morning  session,  the  members 
found  special  cars  awaiting  them  to  convey  the  party  to 
the  plant  of  the  Northern  Electric  Company  on  Shearer 
Street.  Over  two  hundred  and  fifty  members  availed 
themselves  of  this  opportunity  to  accept  the  kindness  of 
the  President,  Paul  F.  Sise,  and  the  directors  of  the 
Company,  as  guests  at  luncheon  at  the  works,  followed 
by  a  visit  through  this  modern  plant.  During  the  course 
of  the  luncheon,  President  Sise  extended  a  cordial  welcome 
to  the  members  of  The  Engineering  Institute  of  Canada, 
trusting  that  the  visit  would  be  enjoyed  and  be  found 
interesting.  Those  who  were  favoured  in  being  present 
at  this  occasion  were  loud  in  the  praises  of  the  courtesy 
extended, and  spoke  in  the  highest  terms  to,  what  President 
Ross  stated,  was  one  of  the  finest  manufacturing  plants 
in  Canada. 


Annual  Banquet,  Windsor  Hotel 

Humanizing  the  engineer  was  to  a  large  extent  the 
key-note  struck  at  the  Annual  Banquet  held  at  the  Rose 
Room  in  the  Windsor  Hotel  on  Wednesday  evening  with 
an  attendance  of  over  two  hundred.  Those  present  felt 
that  there  was  abundant  evidence  of  the  social  and 
humanitarian  instincts  to  make  it  for  all  time  more  or 
less  of  an  uncalled-for  reflection  to  assume  that  engineers 
are  not  becoming  eminently  human  in  their  relationships 
with  one  another  and  with  those  whose  sphere  of  life  is 
of  a  different  nature. 

In  the  absence  of  Chairman  Francis  of  the  Montreal 
Branch,  who,  the  President  announced,  was  that  day  con- 
fined to  his  home  and  who  was  scheduled  to  act  as  toast- 
master,  this  office  was  performed  by  President  Ross,  who 
expressed  the  regret  of  Sir  Lomer  Gouin,  Premier  of  the 
Province  and  of  the  Hon.  L.  A.  David,  Provincial  Secre- 
tary, who  were  expected  but  were  unfortunately  unable 
to  attend. 

The  toast  list  was  as  follows :  The  Province  of  Quebec, 
proposed  by  Brig.-Gen.  Mitchell,  responded  to  by  the 
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Hon.  Chas.  Marcil,  M.P.,  Commissioner  of  the  City  of 
Montreal;  The  Engineering  Profession,  proposed  by  Lt.- 
Col.  Leonard,  responded  to  by  Prof.  Chas.  Scott;  Sister 
Professions,  proposed  by  President  Ross,  coupled  with 
the  names  of  Mr.  Justice  Surveyer  and  D.  K.  Sandwell. 
God  Save  the  King. 

Brig.-Gen.  Mitchell :  After  felicitating  The  Institute 
on  the  fact  that  the  Annual  Meeting  was  being  held  in 
the  Province  of  Quebec,  General  Mitchell  reminded  those 
present  that  the  Province  of  Quebec  was  unique  in  this 
unique  Canadian  Confederation  and  in  this  unique 
British  League  of  Nations  —  Quebec,  the  oldest  Province, 
the  Province  which  is  the  gateway  of  Canada,  and  the 
Province  which  with  its  long  years  of  early  struggles  did 
all  the  pioneering  work  of  this  magnificent  Canada  of 
ours.  The  first  power  plant  on  the  western  hemisphere 
was  built  on  the  shores  of  the  St.  Lawrence  by  one  of  the 
early  settlers  about  fifteen  hundred  and  fifty.  To  the 
pioneers  of  Quebec  belong  the  honour  of  laying  the 
foundation  of  the  country's  first  and  greatest  heritage — 
the  heritage  of  brains.  The  sons  of  Quebec  are  remaining 
in  Quebec  and  are  doing  their  share  in  that  great  spirit 
of  co-operation  which  will  enable  us  to  work  out  our  own 
destiny.  General  Mitchell  paid  a  splendid  tribute,  as 
one  of  the  First  Contingent  who  saw  them  in  action  at 
Courcellette,  to  the  gallantry  of  the  Twenty-second 
Battalion  which  was  one  of  which  the  Province  of  Quebec 
and  all  Canada  should  be  proud.  In  the  war  of  peace 
which  is  bringing  many  problems,  the  sons  of  Quebec  by 
their  steadfastness  are  solving  the  great  industrial  ques- 
tion. It  is  this  spirit  and  the  spirit  of  co-operation 
among  the  provinces  which  will  enable  us  to  succeed  in 
working  out  the  destiny  of  this  Canada  of  ours  and  in  the 
great  development  which  is  our  future. 

Hon.  Chas.  Marcil :  In  an  eloquent  address  and  with 
that  splendid  oratory  for  which  he  is  noted,  Hon.  Mr. 
Marcil  responded  to  the  toast  to  The  Province  of  Quebec. 
He  reviewed  the  early  history  of  the  Province  showing 
the  place  it  has  occupied  in  the  history  of  Canada.  He 
felt  that  if  the  people  in  Ontario  would  mingle  more  with 
the  people  of  Quebec  and  vice  versa  there  would  never 
be  any  friction.  He  believed  that  no  body  of  men  could 
do  more  effective  work  in  bringing  the  people  of  Canada 
closer  together,  in  making  a  homogeneous  nation  than 
the  engineers.  The  future  of  Canada  lies  largely  with 
the  engineering  profession  which  is  being  realized  more 
and  more  every  day.  Every  session  of  Parliament  is 
taken  up  with  that  great  problem,  the  development  of 
our  natural  resources  and  that  lies  pre-eminently  in  the 
hands  of  our  engineers.  He  congratulated  The  Institute 
on  having  elected  as  its  new  President,  Mr.  Ross,  with 
whom  he  was  associated  on  the  Administrative  Commis- 
sion and  who  was  performing  great  public  work  for  the 
citizens  of  Montreal.  Quebec  was  striving  in  a  modest 
way  to  make  Canada  what  it  is  destined  to  be  ultimately, 
the  keystone  of  the  British  Empire  of  the  foremost  part 
of  the  North  American  continent. 

.  Lieut.-Col.  R.  W.  Leonard  proposed  a  toast  to  The 
Engineering  Profession  coupled  with  The  Institute,  to 
which  Professor  Chas.  Scott  replied.  Col.  Leonard 
compared  the  limited  amount  of  engineering  thirty  years 
ago  which  consisted  of  opening  up  new  country  by  means 
of  railway  surveys  and   canal   construction   and   some 


harbour  work,  with  the  tremendous  engineering  under- 
takings of  the  present  day  following  the  development  of 
electrical  power,  which  included  not  only  construction  but 
the  development  of  the  mining  industry,  electro-chemical, 
electro-metallurgical,  pulp  and  paper  and  other  industries 
which  at  that  time  did  not  exist  or  were  negligible.  So 
has  the  engineering  profession  in  this  country  grown. 
And  as  Canada  has  grown,  as  Canada  has  brought  in 
Provinces,  which  at  that  time  were  not  in  the  Confeder- 
ation, and  has  become  not  only  a  great  country  but  is 
now  recognized  as  a  nation,  so  The  Engineering  Institute 
has  grown  apace.  The  Engineering  Institute  as  a  national 
institute  embracing  every  branch  of  the  profession  had 
made  advances  throughout  the  country  in  the  past  few 
years  in  numbers  and  in  corresponding  influence  that  are 
almost  unbelievable,  and  the  good  work  still  continues. 
These  advances  have  been  the  result  of  the  individual 
work  of  a  great  number  of  men  in  forming  the  branches 
of  which  there  are  now  eighteen.  In  the  Provincial 
Divisions,  and  at  headquarters  at  Montreal,  the  men 
sitting  around  the  Council  Board,  he  predicted  greater 
strides  in  the  future  of  The  Institute  with  much  larger 
membership  and  a  corresponding  increased  influence. 

Professor  Chas.  F.  Scott,  who  was  introduced  as  a 
grandfather  to  the  profession,  a  distinguished  engineer 
and  one  whose  word  carries  weight,  illustrating  the  rapid 
development  in  engineering,  stated  that  only  a  few  years 
ago  a  great  man  who  had  taken  such  a  constructive  part 
in  the  building  up  of  Canada,  had  left  one  hundred 
thousand  pounds  to  Yale  University  to  be  devoted  to  the 
development  of  transportation  by  land  and  water.  The 
third  element  and  one  which  is  today  playing  a  wonderful 
part  in  transportation — the  air,  was  left  out  entirely. 
The  human  race  has  been  condemned  to  labour  in  its 
earliest  days,  and  except  for  the  use  of  domesticated 
animals  this  was  the  case  until  a  hundred  years  ago. 
The  engineer  with  his  magic  took  away  the  burden  of 
mankind  by  the  invention  of  the  steam  engine,  which 
has  created  a  miracle  for  mankind  making  this  world 
small.  Professor  Scott  showed  the  wonderful  develop- 
ment in  industry  through  the  use  of  power  whereby 
human  labour  was  almost  entirely  eliminated.  Today 
the  electric  motor  is  doing  wonders  and  further  lightening 
the  burden.  The  application  of  power  has  changed  our 
methods  of  living  and  everything  we  have  in  our  daily 
business  and  social  life.  He  made  the  startling  statement 
that  during  the  last  twenty  years  engineering  enterprises 
in  the  world  had  doubled,  that  is,  all  the  things  which  in 
civilization  depend  upon  engineering  and  are  the  outcome 
of  it  have  increased  as  much  in  the  last  score  of  years 
as  they  had  in  all  time  before  that.  "Electric  power 
has  been  practically  doubling  every  five  years  for  the 
thirty  or  forty  years  and  now  electrical  engineers  are 
predicting  an  increase  in  the  next  five  years  equal  to  all 
that  had  taken  place  in  the  marvellous  electrical  growth 
of  the  last  thirty  years.  If  engineering  which  transforms 
the  life  of  the  world,  which  has  transformed  the  whole 
trend  of  civilization  during  the  nineteenth  century,  means 
anything  it  means  that  the  engineers  who  have  been 
responsible  for  these  changes  must  re-adjust  themselves 
to  the  new  conditions  in  industry  and  be  able  to  make 
the  human  adjustment  to  correspond  with  the  changes 
which  the  engineer  has  brought  about  by  his  work.    The 
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engineering  society  is  guilty  of  allowing  many  of  the 
difficulties  and  problems  of  the  present  time  to  exist, 
financially,  socially  and  industrially.  If  this  work  is  to 
go  on,  if  our  engineering  is  to  increase  at  the  rapid  rate 
of  acceleration,  which  it  has  had  in  the  past,  it  is  almost 
beyond  our  imagination.  Engineers  as  we  are,  see  what 
is  coming  but  other  people  hardly  realize  it.  We  have 
proved  what  we  can  do.  Canada  has  shown  clearly  the 
great  part  she  can  take  when  she  has  a  great  work  to 
perform.  Are  the  requirements  of  war  really  greater 
than  those  of  peace  ?  Ought  we  not  to  put  in  our  best 
engineering  effort  to  bring  the  same  kind  of  force  which 
brought  results  in  war  time  to  bear  on  peace  times? 
Gentlemen,  one  of  my  friends  made  the  remark  a  few 
moments  ago  that  geographically  North  American  is  one. 
Engineers  have  done  more  than  anyone  else  to  wipe  out 
national  boundaries,  to  make  the  whole  work  a  unit. 
Let  us  in  our  professions  and  in  our  professional  societies, 
keep  that  world-wide  intercourse  which  the  work  of  the 
engineer  has  prepared.  Let  us  be  loyal  to  our  countries 
and  protect  them;  let  professional  engineers  be  one  for 
the  progress  of  the  world  and  for  civilization.  Let  us 
meet  the  challenge  and  go  forward  to  do  our  best." 

President,  R.  A.  Ross  on  rising  to  propose  the  toast 
to  the  Sister  Professions,  stated  that  there  were  times 
when  one  should  be  very  humble  and  modest  but  that 
this  was  not  one  of  them.  He  stated  that  we  had  had 
an  unprecedented  night,  an  unprecedented  ending  to  our 
year  and  an  unprecedented  meeting,  such  as  we  had 
never  had  before  and  he  was  proud  of  the  men  who  had 
made  it  possible,  the  committees  who  had  worked  to 
organize  the  meeting  and  to  bring  it  to  its  successful 
conclusion.  Engineers  were  altogether  too  modest  re- 
garding their  accomplishments  and  any  judicious  blowing 
that  had  been  done  tonight  was  nothing  to  what  should 
have  been  done.  He  mentioned  that  during  the  strike 
in  Montreal,  one  enterprising  member  of  The  Engineering 
Institute,  the  morning  after  the  strike,  collected  fifty 
engineers  of  the  biggest  firms  in  Canada  at  The  Institute 
rooms  and  these  men  supplied  the  city  with  engine-men, 
firemen,  boiler-makers  in  the  plant  and  saved  the  situa- 
tion. This  was  an  illustration  of  what  engineers  could 
do  and  the  kind  of  public  service  that  the  engineer  can 
accomplish.  He  was  proud  to  be  at  the  head  of  an 
organization  of  such  men.  He  urged  the  engineer  to 
adopt  as  his  finishing  course  closer  contact  with  humanity. 
As  a  result  of  dealing  entirely  with  inert  materials  the 
engineer  was  inclined  to  be  rigid  and  dogmatic.  Asso- 
ciation with  members  of  the  human  profession,  such  as 
law  and  journalism,  would  be  greatly  to  the  engineers' 
benefit. 

Judge  Surveyer  stated  that  there  was  much  kinship 
between  all  the  professions,  that  all  worship  at  the  altar 
of  the  same  goddess  and  that  goddess  is  law,  the  humblest 
of  whose  worshippers  are  those  who  call  themselves 
lawyers.  The  engineer  is  not  only  a  lawyer  but  also  a 
judge.  A  judge  between  the  proposition  that  his  client 
places  before  him  and  the  eternal  laws  of  nature;  a  judge 
between  his  own  interests  and  his  client's  interests;  a 
judge  between  the  various  incidents  that  may  happen 
throughout  the  execution  of  his  contract ;  a  judge  between 
the  workmen  and  the  client;  a  judge  between  the  con- 
tractor and  the  client  for  him  the  job  is  undertaken  and 


he  also  undertakes  to  be  a  judge  when  he  sits  on  arbit- 
ration tribunals.  Thus,  the  legal  profession  was  flattered 
to  have  been  called  a  kindred  profession  to  the  noble  and 
exalted  advocation  which  applies,  examines,  looks  into 
and  sometimes  tries  to  get  away  from  the  laws  of  the 
country. 

B.  K.  Sandwell  representing  journalism,  and  as  he 
termed  it  a  number  of  other  professions,  concluded  the 
toast  list  of  the  evening  with  a  witty  speech,  which  was 
followed  by  the  singing  of  Auld  Lang  Syne  and  God  Save 
the  King. 


Thursday  Morning,  January  29th. 

The  Chairman,  President  Ross,  called  the  meeting 
to  order  at  ten  a.m.  He  stated  that  there  were  three 
papers  on  the  programme  for  the  morning  on  the  Engin- 
eering Activities  of  the  Province  of  Quebec,  namely, 
"Quebec- Water  Power  Policy  and  the  Work  of  the 
Quebec  Streams  Commission,"  by  O.  Lefebvre,  B.A.Sc, 
A.M.E.I.C,  Chief  Engineer,  Quebec  Streams  Commission; 
"The  Operation  of  the  Quebec  Public  Health  Act,"  by 
Theo.  J.  Lafreniere,  B.A.Sc,  C.E.,  M.Sc,  Chief  Sanitary 
Engineer  to  the  Superior  Board  of  Health  of  the  Province 
of  Quebec;  "The  Evolution  of  the  Public  Roads  Problem 
in  the  Province,"  by  Alex.  Fraser,  B.A.Sc,  C.E.,  A.M. 
E.I.C.,  Assistant  Chief  Engineer,  Quebec  Department  of 
Roads.  The  Chairman  suggested  that  the  three  papers 
should  be  read  in  order,  and  that  any  discussion  could 
be  taken  up  later.  The  three  papers  were  then  read  by 
their  respective  authors.  During  the  reading  of  the 
papers,  the  chair  was  taken  by  Vice  President,  Brig.  Gen. 
Mitchell. 

Discussion:  Discussion  on  the  various  papers  was 
given  by  W.  A.  McLean,  M.E.I.C,  Deputy  Minister  of 
Highways,  Province  of  Ontario;  (will  be  printed  in  April 
number  of  the  Journal);  Willis  Chipman,  M.E.T.C., 
Consulting  Engineer,  Toronto;  Professor  Peter  Gillespie. 
M.E.I.C;  J.  B.  Challies,  M.E.I.C;  after  which  the 
meeting  adjourned  till  two  thirty,  p.m. 

Mr.  Willis  Chipman,  M.E.I.C,  Toronto:  It  is  quite 
proper  I  suppose  that  I  should  make  some  excuse  for  any 
remarks  that  I  may  make  on  this  excellent  paper  by  Mr. 
Lafreniere,  covering  as  it  does  the  history  of  the  public 
Health  Act  in  the  Province  of  Quebec,  from  the  early- 
history  of  the  Province  to  the  present  time.  It  will  be 
a  valuable  addition  to  the  proceedings  of  The  Institute 
for  further  reference  and  for  guidance,  and  I  hope  that 
something  of  the  kind  may  be  prepared  for  each  of  the 
Provinces  by  the  officials  of  the  several  Health  Depart- 
ments. 

My  only  justification  for  speaking  on  this  paper  is 
that  I  have  probably  had  as  lengthy  an  experience  with 
Public  Health  Acts  in  Canada  as  anyone  present,  not 
only  in  the  Province  of  Ontario,  but  in  some  of  the  other 
Provinces,  in  respect  to  water  supply  and  sewerage. 

When  I  began  practising  there  was  not  one  Municipal 
sewerage  disposal  works,  or  water  purification  plant  in 
Canada.  I  have  seen  many  types  of  sewerage  purification 
works  promoted  or  experimented  with,  some  being  con- 
structed and  many  abandoned.  The  list  included  the  A. 
B.C.  process  which  was  the  first  introduced  here  after 
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broad  irrigation.  Then  followed  chemical  precipitation, 
after  which  came  the  polarite  process.  Within  recent 
years,  the  septic  tank  was  proposed  as  the  last  word  in 
sewage  purification,  then  bacteria  beds,  then  percolating 
filters,  then  the  activated  sludge  process.  There  are  also 
several  electrical  and  chemical  processes  that  are  now 
being  experimented  with,  also  combination  of  various 
processes. 

The  problem  of  water  purification  is  a  much  more 
simple  one  than  that  of  sewage  disposal.  Important 
improvements  have  been  made  in  filtration  plants  during 
the  last  twenty  years,  and  sterilization  by  bleach  or 
chlorine  is  a  discovery  of  the  last  ten  years.  It  is  probable 
that  the  competition  of  the  private  companies  interested 
in  the  sale  of  water  filtration  equipment  contributed 
materially  to  the  advance  of  water  purification,  and  at 
the  same  time  there  were  many  extravagant  claims  made, 
and  municipal  authorities  were  led  to  believe  that  the 
proper  operation  of  filter  plants  was  a  simple  matter  and 
that  very  little  attention  was  required. 

Extravagant  claims  of  promoters  and  salesmen  were 
in  many  instances  based  upon  laboratory  experiments,  and 
too  frequently  to  day  the  most  important  factors  in  the 
proper  maintenance  and  operation  of  water  purification 
plants  and  sewage  disposal  works  are  overlooked  by  the 
municipal  authorities. 

Many  of  the  promoters  interested  in  the  sale  of 
patents  or  royalties  have  made  a  comfortable  incomes  in 
the  past  from  their  propaganda  at  the  expense  of  the  rate 
payers.  I  will  not  however  say  anything  respecting  the 
merits  or  demerits  of  any  of  the  processes  above  mention- 
ed. 

We  have  heard  valuable  papers  read  at  this  meeting 
and  interesting  discussions  on  good  roads,  which  have 
been  given  the  attention  of  engineers  for  thousands  of 
years,  but  yet  it  is  only  recently  in  this  country  that 
the  public  has  learned  that  the  solution  of  the  good  roads 
problem  is  in  proper  maintenance. 

The  profession  of  sanitary  engineering  is  a  new  one, 
very  little  having  been  known  about  sanitary  matters 
at  the  beginning  of  the  last  century.  The  success  or 
failure  of  a  sewage  disposal  works  or  of  a  water  purification 
plants  depends  largely  on  the  attention  given  to  operation 
and  maintenance,  and  from  my  experience  I  can  say  that 
so  long  as  the  maintenance  of  these  important  engineering 
works,  which  are  probably  contributing  more  to  our  health 
and  comfort  than  works  in  any  other  branch  of  engineer- 
ing, —  so  long  as  they  are  under  the  control  of  politicians, 
satisfactory  results  cannot  be  expected.  To  day  works 
may  be  constructed  and  put  into  operation  which  will 
prove  quite  satisfactory  for  a  few  years.  They  then  may 
be  neglected  by  the  political  managers,  who  would  prefer 
to  mortgage  the  future  for  new  works  rather  than  raise 
the  present  rate  of  taxation.  There  are  now  abandoned 
works  that  are  perfectly  good,  that  would  be  satisfactory 
if  properly  cared  for,  and  there  are  other  works  that  would 
give  satisfactory  results  if  sufficient  sums  were  expended 
in  intelligent  operation.  If,  however,  an  active  promoter 
approaches  a  municipal  body  with  a  new  scheme,  the  old 
neglected  works  may  be  condemned  as  not  being  up-to- 
date,  and  the  rate-payers  invited  to  supply  funds  for  new 
works  ? 


Now,  in  my  opinion  the  only  effectual  method  of 
improving  the  situation  in  sanitary  engineering  as  to 
increase  the  number  of  engineers  on  the  Provincial 
Boards.  Mr.  Lafreniere  has  informed  us  that  there  is 
but  one  engineer  on  the  Provincial  Board  in  the  Province 
of  Quebec,  and  this  is  one  more  than  there  is  on  the 
Board  in  the  Province  of  Ontario.  As  long  as  the  present 
condition  exist  we  can  never  expect  efficient  service,  and 
it  rests  with  the  engineers  themselves  largely  as  to  when 
conditions  will  improve. 

The  suggestion  that  municipal  sewage  purification 
works  should  be  taken  out  of  the  hands  of  municipal 
politicians  and  the  management  transferred  to  an  inde- 
pendent board,  preferably  of  engineers,  brings  up  a 
question  that  has  hardly  been  touched  upon  by  engineers, 
particularly  at  this  convention,  I  refer  to  the  nation- 
alization of  all  public  works  and  utilities. 

A  century  ago,  our  canals  and  the  toll  roads,  that  is 
good  roads,  were  in  the  hands  of  private  companies.  Not 
more  than  sixty  years  ago  there  was  a  boom  in  the  con- 
struction of  toll  roads,  which  was  then  an  attractive 
vocations  for  engineers,  and  a  fertile  field  for  politicians. 
The  road  building  era  was  followed  by  the  construction 
of  our  canals,  and  it  should  not  be  overlooked  that  some 
of  our  most  important  canals  were  constructed  by  private 
companies. 

The  construction  of  our  original  canals  was  followed 
by  the  construction  of  our  steam  railways,  all  built  by 
private  capital.  In  the  larger  cities  and  towns  gas  works, 
water  works  and  electric  light  systems  were  as  a  general 
rule  constructed  by  a  private  capital. 

Immediately  after  Confederation  the  Canadian  Gov- 
ernment embarked  on  the  construction  of  a  national 
railway  for  connecting  the  Maritime  Provinces  with 
Montreal,  and  shortly  afterward  the  Canadian  Pacific 
Railway  was  projected  as  a  public  enterprise.  About 
1878  the  C.P.R.  proposition  was  handed  over  to  a  private 
company. 

Of  all  our  public  works  the  canals  were  the  first  to 
be  nationalized.  Municipalities  followed  by  acquiring 
their  water  works  systems,  electric  light  plants  and  gas 
works  that  were  installed  by  private  companies,  until 
there  are  to  day  few  private  systems  or  plants  remaining 
in  Canada. 

In  recent  years  the  nationalization  of  all  steam 
railways  has  been  urged  and  within  the  last  year  the 
Government  has  acquired  the  C.N.R.,  and  it  is  proposed 
to  also  acquire  the  G.T.R.  system.  In  our  Province  the 
Provincial  Government  has  provided  the  necessary 
legislation  by  means  of  which  municipalities  may  obtain 
electric  energy  through  the  Hydro  Electric  Commission, 
and  it  will  not  be  many  years  before  practically  all  of  the 
Province  will  be  supplied  through  the  Provincial  Commis- 
sion. It  is  also  now  proposed  that  radial  railways  be 
constructed  throughout  the  Province  and  be  operated  as 
a  Provincial  concern,  the  electric  power  .to  be  provided 
by  the  Hydro  Electric  Commission. 

To  my  mind  the  engineers  should  give  this  question 
of  nationalization  closer  study,  and  decide  how  far  it  is 
wise  to  go  on  this  course.     The  public,  is  looking  to  us 
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as  engineers  to  a  certain  extent  for  guidance  and  we  should 
by  careful  study  prepare  ourselves  in  such  a  way  that  we 
may  give  the  technical  guidance  that  the  country  requires 
and  demands,  and  expects  from  us. 

Now,  Mr.  Chairman  and  Gentlemen,  I  think  that  in 
the  last  few  days  we  have  been  living  in  a  Garden  of  Eden. 
We  heard  some  remarks  about  it  yesterday.  We  are 
having  a  pleasant  time;  we  are  having  bouquets  tendered 
to  us  which  have  been  gratefully  received. 

It  must,  however,  be  obvious  to  all  that  we  as 
engineers  have  not  as  high  a  standing  in  the  community 
as  the  members  of  the  other  professions  and  the  question 
for  us  to  consider  is,  how  are  we  to  remedy  the  existing 
state  of  affairs  and  how  are  we  to  obtain  the  recognition 
to  which  we  should  be  entitled. 

At  the  present  time  we  should,  in  my  opinion, 
endorse  and  support  the  proposed  Legislation  in  the 
different  Provinces.  Our  next  step  should  be  to  endeavor 
to  give  the  students  in  Engineering  a  better  training  in 
English.  Personally,  I  regret  that  I  did  not  take  an 
Arts  course  as  a  foundation  for  Engineering.  One  reason 
why  engineers  do  not  hold  their  own  with  other  men  in 
the  community  is  due  to  the  fact  that  they  cannot  express 
themselves  in  good  English.  This  must  be  patent  to  all 
of  you  who  have  attended  this  Convention. 

I  am  referring  to  this  matter  from  my  own  personal 
experience  which  I  am  sure  is  the  experience  of  the  major- 
ity of  the  older  men  present  because  there  are  at  this 
meeting  so  many  young  engineers.  The  Engineering 
student  does  not  see  the  necessity  of  study  of  English 
and  of  other  subjects  that  would  give  him  an  equal  stand- 
ing in  the  community  with  other  professional  men,  he  is 
too  busy  with  his  technical  duties  and  is  too  anxious  to 
get  after  the  almighty  dollar.  He  does  not  take  the 
necessary  time  to  provide  himself  with  the  education 
that  will  enable  him  to  compete  in  the  world  with  those 
in  the  other  professions. 

In  my  opinion  it  is  this  important  omission  in  our 
education  as  engineers  that  detracts  from  our  usefulness 
on  boards  of  health,  commissions  dealing  with  public 
works,  etc. 

The  nationalization  of  our  natural  resources, 
transportation  facilities  and  other  public  works  are 
closely  connected  with  engineering,  and  I  hope  the  mem- 
bers of  the  profession  will  give  their  careful  consideration 
to  education  and  legislation,  and  prepare  the  next 
generation   of  engineers  for  taking  a  more  active  part 

in  public  affairs. 

*     *     * 

Professor  Gillespie,  M.E.I.C., (University  of  Toronto)  I 
have  had  much  pleasure,  as  apparently  other  have  had,  in 
listening  to  this  comprehensive  paper  on  the  adminis- 
trative side  of  public  health  problems  in  the  Province 
of  Quebec. 

Some  two  years  ago  a  report  on  sanitation  was 
prepared  by  the  Toronto  Branch  of  the  Canadian  Society 
of  Civil  Engineers  in  which,  among  other  things,  it  was 
suggested  that  certain  of  our  provincial  legislative  enact- 
ments should  be  modified  so  that  provincial  boards  of 


health  would  include  engineers  as  well  as  physicians  in 
their  membership.  The  Committee  that  prepared  the 
report  felt  that  it  would  mean  something  in  the  way  of 
status  to  engineers  and  would  result  in  an  improved 
service  if  the  proposed  change  could  be  made.  The 
provincial  government  of  Ontario,  to  whom  the  memorial 
was  afterwards  presented,  has  changed  since  then,  and 
doubtless  the  policy  of  the  administrative  department 
especially  concerned.  At  any  rate  no  change  has  been 
made  and  the  anomaly  to  which  Mr.  Chipman  has  just 
referred  still  continues. 

We  heard  a  good  deal  yesterday  about  co-operation 
especially  between  the  physicist  and  chemist  on  the  one 
hand  and  the  engineer  on  the  other.  It  would  be  inter- 
esting if  we  could  have  the  views  of  more  of  The  Institute 
members  on  ways  and  means  of  securing  such  co-oper- 
ations between  the  physician  and  the  engineer  as  the 
aforementioned  report  contemplated. 


Afternoon  Session,  Thursday,  January  29th. 

Vice  President  Mitchell,  who  occupied  the  chair, 
called  the  meeting  to  order  and  asked  Lieut.-Col.  O.  M. 
Biggar,  Vice  Chairman  of  the  Air  Board  of  Canada  to 
address  the  meeting  on  the  subject  of  aviation  "The 
Policy  of  the  Air  Board  of  Canada".  Col.  Biggar's 
address  is  published  in  full  in  this  issue  of  The  Journal. 

Frederick  B.  Brown  opened  the  discussion  stating 
that  there  were  two  gentlemen  present  who  had  made  a 
special  study  of  the  subject  and  who  were  in  a  position 
to  do  so  from  the  viewpoint  of  expert  knowledge.  He 
suggested  that  we  hear  from  Gen.  Mitchell,  who  had  been 
studying  the  matter  for  twenty  odd  years  and  from  Prof. 
McKergow,  one  of  whose  subjects  at  McGill  University 
was  aeronautics. 

Brig.-Gen.  Mitchell  traced  briefly  the  development 
of  aereal  navigation  from  the  time  of  the  Chicago  Exhi- 
bition when  he  had  begun  to  study  it  at  which  time  we 
knew  nothing  about  the  problem  of  aero-dynamics  or 
about  the  scientific  principles  underline  the  aeroplane  as 
we  now  have  it.  The  stabilizing  of  the  aeroplane  had 
been  developed  in  the  early  days  of  the  war  a  very  import- 
ant feature  of  the  aeroplane  service  was  due  to  the  fact 
that  it  was  possible  to  keep  in  constant  communication 
with  headquarters.  Such  was  the  development  of  the 
aeroplane  and  so  important  was  the  science  becoming 
that  it  would  soon  be  necessary  to  consider  a  new  section 
of  The  Institute's  activities  in  which  the  automotive 
engineer  would  find  a  place.  The  Institute  should  also 
consider  to  what  extent  it  would  take  part  in  this  new 
development. 

Major  C.  M.  McK<  rgow,  Professor  Mechanical 
Engineering,  McGill  University,  congratuled  Col.  Biggar 
on  the  excellency  of  his  address  and  stated  that  he  was 
interested  in  the  aeroplane  rather  than  in  aereal  navig- 
ation. His  work  had  been  concerned  with  making  the 
aeroplane  more  efficient,  the  engine  and  the  materials 
which  go  to  make  the  plane  itself.    As  an  engineer  he 
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considered  there  were  two  functions  of  the  aeroplane 
which  were  most  important,  namely,  for  forest  protection 
and  surveying.  This  was  now  being  done  in  Quebec 
with  remarkable  success  For  exploration  work,  plotting 
out  new  territory  and  forest  ranging  the  difficulties 
incidental  to  the  use  of  the  aeroplane  for  these  purposes 
liad  been  overcome.  It  is  possible  that  the  Federal 
Government  may  adopt  these  methods.  He  trusted  that 
the  Air  Board  would  in  their  study  of  their  problems 
realize  that  the  aeroplane  must  be  more  perfect  in  the 
engine  and  in  the  parts,  that  an  impetus  should  be  given 
to  research  in  metallurgy  to  develope  stronger  materials, 
to  improving  carburetion  and  ignition,  or  possibly  elimin- 
ating them  entirely  in  an  engine,  whereby  the  engine  will 
be  one  hundred  per  cent  efficient  as  regards  economy 
and  shall  give  one  hundred  percent  of  service,  using 
materials  that  will  not  corrode.  He  believed  it  was 
within  the  limits  of  metallurgical  research  to  develope 
materials  of  strength  exceeding  those  we  have  at  present 
and  if  sufficient  opportunity  were  given  to  the  skilled, 
engineer  who  was  fond  of  that  type  of  work  that  an 
engine  might  be  developed  which  would  eliminate  the 
carburettor  and  the  sparking  device,  which  he  understood 
gave  about  sixty-eight  percent  of  all  troubles  in  the  air. 
It  spoke  well  of  the  mechanical  part  of  the  construction 
that  the  materials,  bearings,  etc.  gave  very  little  trouble. 
He  felt  that  this  wonderful  romantic  thing  capable  of 
flying  through  the  air  was  worthy  of  every  engineer's 
earnest  consideration. 

Col  Bigaar  replied  that  during  the  past  three  months 
the  Air  Board  had  been  in  communication  with  the 
Research  Council  of  Canada  on  the  subject  of  aeronautical 
research  and  that  arrangements  had  been  completed  for 
the  appointed  for  an  Air  Research  Council  in  connection 
with  the  Research  Council  of  Canada  which  body  was 
holding  its  organization  meeting  next  week.  The  Air 
Board  would  welcome  suggestions  with  .regard  to  direc- 
tions in  which  research  might  usefully  be  undertaken. 

The  reading  of  his  paper  "The  Pulp  and  Paper 
Industry"  by  Ferd.  van  Bruyssel,  followed  by  the  "Forests 
of  Quebec"  by  G.  C.  Piche,  A.M.E.I.C,  Chief  of  Forests 
Service,  Quebec  Lands  and  Forests  Department,  conclud- 
ed the  afternoon  session. 


The  Final  Session 

"Although  I  have  attended  many  engineering 
conventions,"  stated  an  eminent  visitor  from  the  United 
States  at  the  conclusion  of  the  smoker,  which  wound  up 
the  Convention  proceedings,  "I  have  never  yet  attended 
one  where  the  interest  has  been  more  sustained  and  which 
has  finished  with  so  much  pep  as  has  been  witnessed 
tonight."  While  this  in  brief  summarizes  the  situation, 
it  fails  to  give  an  adequate  impression  of  the  friendly 
atmosphere  and  the  keen  enjoyment  of  those  who  were 
able  to  be  present  at  the  rose  room  at  the  Windsor  Hotel 
on  Thursday  evening.  Someone  remarked,  noting  the 
freedom  from  restraint  and  the  good-natured  fellowship. 
"Surely  the  spirit  of  the  engineer  has  changed.  He  has 
come  out  of  his  shell  and  has  become  as  human  as  anyone" 
-which  he  has  always  been,  but  for  a  characteristic 
shyness  and  reserve. 


During  the  early  part  of  the  evening's  proceedings, 
the  retiring  President  was  entertaining  the  President  and 
Council  at  dinner  at  the  Mount  Royal  Club  and  which 
was  made  the  occasion  for  the  initial  meeting  of  the  new 
Council.  Owing  to  the  fact  that  the  afternoon  session 
was  concluded  rather  hurriedly  due  to  the  length  of  some 
of  the  papers,  resolutions  of  thanks  were  passed  at  this 
meeting  as  follows:  to  the  authors  of  the  excellent  papers 
presented  during  the  professional  session;  to  the  visitors 
from  the  United  States  who  had  added  greatly  to  the 
interest  of  the  meeting  and  whose  messages  were  appre- 
ciated; to  President  Sise  and  the  directors  of  the  Northern 
Electric  Company  for  their  kindness  in  entertaining  the 
members  at  luncheon  and  providing  an  opportunity  of 
visiting  their  splendid  plant;  to  the  Chairman,  Executive 
and  various  committees  of  the  Montreal  Branch  for  the 
excellent  manner  in  which  they  had  arranged  all  the  social 
and  professional  details  connected  with  the  Convention. 
The  party  from  this  function  joined  the  festivities  at  the 
rose  room  about  eleven  o'clock,  where  they  found  a 
joyous  crowd  entertaining  and  being  entertained. 

The  college  yells  were  a  considerable  feature  of  tJ 
programme,  the  Canadian  universities  being  well-re- 
presented, and  in  this  connection  no  shyness  was  exhibited 
in  calling  attention  to  the  claims  of  the  various  colleges. 
During  the  evening  an  excellent  programme  was  given, 
a  number  of  artists  from  the  various  theatres  taking  part, 
some  of  them  volunteering  their  services.  The  programme, 
included  songs  by  Bert  Mason,  vaudeville  entertainment 
by  the  Wilson  sisters,  recitations  of  Dr.  Drummond's 
poems  by  Mr.  Chas.  Godwin,  cello  solos  by  Mr.  J.  Beau- 
champ,  and  songs  by  Miss  Eleanor  Cochrane,  Sandy 
McGregor,  Wilkie  Bard  and  Mr.  Fisher.  The  proceed- 
ings were  concluded  by  singing  God  Save  the  King  and 
Auld  Lange  Syne. 

A  prominent  member  of  the  Toronto  Branch  sum- 
marized the  situation  by  saying  "This  has  been  a  great 
Convention,  every  one  has  had  a  good  time.  The 
Montreal  Branch  has  established  a  record  in  even- 
direction  and  I  only  hope  that  we  can  do  as  well  in  Toronto 
if  Council  decides  to  have  the  Convention  there  next 


year. 


Convention  Notes 


"What's  the  matter  with  old  McGill?",  remarked  a 
Varsity  enthusiast.  The  President  of  The  Institute, 
every  one  of  the  four  Vice  Presidents  and  the  two  newly 
elected  Councillors  from  Ontario  are  all  graduates  of  the 

University  of  Toronto. 

*     *     * 

There  was  universal  regret  during  the  Convention 
that  Chairman  Walter  J.  Francis  of  the  Montreal  Branch, 
to  whose  creative  capacity  tireless  energy  and  unbounded 
enthusiasm  so  much  of  the  success  of  the  Convention  was 
due,  was  confined  to  his  home,  after  the  first  day's  pro- 
ceedings suffering  from  severe  throat  trouble. 


Secretary  Calvin  W.  Rice  met  many  old  friends  and 
made  many  new  ones  during  his  three  days  sojourn  at 
the  Convention.  His  clear-cut  statement  of  the  policy 
of  the  founder  American  engineering  societies  that  the 
first  duty  of  an  engineer  residing  in  Canada  was  to  join 
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the  national  engineering  body  of  this  country  was  greatly 

appreciated. 

*  *     * 

Prof.  McKergow's  story  of  the  incident  when  the 
members  were  being  milled  into  place  for  the  taking  of 
the  photograph  at  the  Northern  Electric  Company's 
works,  which  photo  unfortunately  was  a  failure,  illustrates 
what  a  keen  observer  he  is.  The  drivers  of  two  grocery 
sleighs  stopped  nearby  to  see  what  was  going  on,  where- 
upon one  said  to  the  other,  "Say  Bill,  what  the  hell  is 
the  matter?"  to  which  the  other  replied,  "I  don't  know, 
but  I  suppose  those  blankety-blank  fools  have  gone  on 

strike  again." 

*  *     # 

The  enthusiastic  and  efficient  manner  in  which  the 
students  of  The  Institute  ard  younger  members  took  hold 
of  committee  work  allocated  to  them,  and  particularly  in 
looking  after  the  registration  of  members  and  guests,  as 
well  as  in  other  ways  of  activity,  including  the  social  side 
is  such  that  it  is  apparent  that  never  again  will  we  hold 
an  Annual  and  Professional  Meeting  of  The  Institute  in 
which  the  young  men,  will  not  be  given  an  active  and 
prominent  part.  It  augures  well  for  the  future  of  The 
Institute  to  find  such  an  increasing  interest  being  taken  on 


the  part  of  the  younger  men,  and  it  is  evident  to  those  who 
are  older  that  to  maintain  this  interest  a  place  in  the 
general  activities  of  The  Institute  should  continue  to  be 
allocated  to  them  and  and  in  a  larger  measure. 


Taking  advantage  of  the  occasion  presented  by  the 
Annual  Meeting  the  engineering  graduates  of  the  Univers- 
ity of  Toronto  held  a  "get  together"  luncheon  at  the 
Windsor  Hotel  at  noon  on  Thursday  with  over  fifty 
graduates  present.  This  occasion  will  long  be  remember- 
ed by  the  graduates  and  was  historic  inasmuch  as  it  saw 
the  formation  of  the  Engineering  Alumni  Association  of 
the  University  of  Toronto  with  the  following  officers: — 
President,  Walter  J.  Francis,  M.E.I.C;  Vice  President, 
Dr.  T.  K.  Thomson,  M.E.I.C;  Secretary,  C.  E.  Mac- 
donald;  Council,  J.  M.  Rlbertson,  M.E.I.C,  J.  B.  Challies, 
M.E.I.C,  E.  R.  Gray,  A.M.E.I.C,  J.  L.  Morris,  M.E.I.C, 
G.  Reid  Munro,  A.M.E.I.C,  W.  G.  Chace,  M.E.I.C 
and  W.  A.  Buck,  A.M.E.I.C.  It  was  decided  to  hold  a 
general  re-union  of  the  Engineering  Alumni  Association 
at  Toronto  next  October.  Addresses  were  given  by 
President  R.  A.  Ross,  Past  President  G.  H.  Duggan  and 
Vice  President  Brig.-Gen.  C  H.  Mitchell. 


The  Training  of  the  Chemical  Engineer 

By  Dr.  R.  F.  Ruttan,  Director  of  Department  of  Chemistry,  McGill  University 


The  Need  for  Trained  Men 

The  great  field  for  development  of  stable  chemical 
industries  in  Canada  is  the  utilization  of  those  natural 
resources,  both  in  material  and  in  forces,  which  we 
possess  in  greater  quantity  or  more  conveniently  situated 
than  in  other  countries.  To  develope  these  available 
resources,  we  require  trained  men.  This  need  not  call 
for  a  high  capacity  of  original  research  at  first,  but  rather 
the  adaptation  to  our  conditions  of  methods,  principles 
and  processes  already  known  and  well  tried  elsewhere. 
This  is  obviously  the  function  of  what  we  recognize  as 
the  chemical  engineer,  a  well  trained  chemical  engineer, 
a  man  with  sound  training  in  fundamental  principles 
on  which  is  grafted  a  practical  acquaintance  with  the 
methods  and  processes  of  industrial  practice.  When, 
however,  the  industry  becomes  more  highly  developed,  a 
research  laboratory  becomes  essential. 

Specialization  in  Great  Britain 

The  scientific  army  of  Great  Britain  before  the  war 
consisted  of  a  brilliant  group  of  staff  officers,  perhaps 
the  finest  in  the  world,  but  England  had  not  learned  how 
to  make  the  most  of  mediocre  ability.  She  did  not 
recognize  that  without  the  scientific  rank  and  file,  she 
could  not  staff  her  industrial  research  laboratories  so  as 
to  compete  with  the  more  elaborate  scientific  organiza- 
tions of  Germany  and  America.  In  England  the  proportion 
of  university  trained  men  to  other  operatives  in  industries, 

Read  at  the  General  Professional  Meeting,  Montreal,  Jan.  28,  1920. 


was  in  the  proportion  of  one  to  five  hundred,  while  in 
Germany  the  proportion  of  university  men  to  other 
operatives,  was  in  the  proportion  of  one  to  forty. 

The  English  idea  was  that  the  professions  of  engineer- 
ing and  of  chemistry  should  be  kept  separate,  each  specially 
trained  for  his  field  of  work,  and  that  a  chemical  job 
should  be  done  by  a  chemist  and  an  engineering  task 
performed  by  an  engineer.  This  is  a  point  of  view  still 
held  by  many  Canadian  engineers  and  chemists,  both 
in  universities  and  in  practice.  In  a  discussion  on  this 
subject  in  London  a  few  years  ago,  Colonel  Smithells, 
a  chemist,  summarizes  this  point  of  view  by  asking: 
If  they  were  to  produce  a  chemical  engineer,  were  they 
going  to  superimpose  engineering  on  the  chemist  or 
chemistry  on  the  engineer?  Those  who  were  primarily 
chemists  would  oppose  the  possibility  of  superimposing 
any  adequate  training  to  make  a  man  worthy  of  being 
called  an  engineer  within  the  time  that  was  practicable; 
and  the  converse  equally  applied.  He  held  that  the  two 
should  not  be  combined  because  the  two  subjects  were 
too  big  for  one  man,  save  in  a  few  exceptional  cases. 

This  attitude  of  mind  is  thoroughly  English.  It 
illustrates  at  the  same  time  the  strength  and  the  weaknt>< 
of  the  Englishman's  character.  His  thoroughness  is 
shown  in  that  he  stands  for  the  mastery  of  one  profes- 
sion, for  the  best  of  its  kind  and  no  compromise.  His 
weakness  is  his  reluctance  to  recognize,  because  it  is 
not  English,  the  important  role  played  in  the  chemical 
industries  of  American  and  Germany  by  a  class  of 
scientific  men  who  are  not  highly  trained  engineers,  nor 
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highly  trained  chemists,  but  who  are  recognized  as  a 
class,  many  of  whom  have  a  great  deal  more  in  them 
than  a  knowledge  of  chemistry  and  a  knowledge  of  en- 
gineering. They  have  the  right  point  of  view.  What 
is  bringing  about  a  change  of  ideas  on  this  question  in 
England  and  elsewhere  is  the  difficulty  of  obtaining 
co-operation  and  collaboration  between  the  two  scientific 
forces  in  the  industries. 


Specialization  versus  a  Broad  Training 

They  found  in  England  that  as  the  engineer  and 
the  chemist  become  more  highly  trained  and  specialized, 
their  paths  become  more  divergent,  their  point  of  view 
more  irreconcilable,  in  short  the  experience  of  many 
heads  of  works  is  that  the  two  types  are  largely  incom- 
patible, conflict  of  authority  and  absence  of  co-operation 
become  the  rule  rather  than  the  exception.  A  works 
chemist  once  defined  the  average  engineer  as  "an  empyric 
who  has  been  trained  on  cotton  waste  and  engine  oil," 
while  a  works  chemist  has  been  described  by  an  engineer 
as  "an  organic  body  more  liable  than  any  other  of  similar 
nature  to  spontaneous  explosions". 

Dr.  Charles  Carpenter  in  a  recent  address  while 
referring  to  inefficiency  which  results  from  having  the 
engineer  working  in  a  water  tight  compartment  of  his 
own,  and  the  chemist  doing  likewise,  advocated  organizing 
two  distinct  staffs,  under  the  headship  of  a  chemist  on 
the  one  hand  and  an  engineer  on  the  other,  who  would 
consult  with  each  other  and  work  together. 

To  illustrate  his  point  of  view,  he  said  he  looked 
upon  chemists  and  engineers  as  the  physicians  and 
surgeons  of  industry,  with  their  respective  parts  to  play 
in  building  up  and  maintaining  in  ircrea  irg  stre  ght 
the  well  beirg  of  ind  istrial  science  and  extending  its 
usefulness  in  the  service  of  man.  Dr.  Carpenter-  is 
most  unfortunate  in  his  analogy.  For  every  specialized 
surgeon  or  physician,  the  world  utilizes  at  least  100 
general  practitioners.  He  forgets  that  every  physician 
and  every  surgeon,  almost  the  world  over,  receives  exactly 
the  same  university  and  clinical  training  for  his  quali- 
fications. Even  in  England  where  separate  qualifications 
are  granted,  both  are  trained  to  be  general  practitioners, 
and  only  after  such  a  training,  may  one  man  specialize 
and  become  Mr.  So-and-so,  Surgeon,  and  the  other 
Dr.  So-and-so,  Physician;  the  vast  majority  of  graduates 
practise  as  physicians  and  surgeons. 

The  chemical  engineer  is  the  well  qualified  general 
practitioner  of  the  chemical  industries;  like  the  physician, 
his  chemical  knowledge  enables  him  to  see  below  the 
surface,  to  diagnose  from  physical  signs  unseen  changes 
and  conditions,  and  from  his  experience  find  a  remedy 
for  any  abnormal  reaction.  Just  as  there  is  a  limited 
number  of  unseen  organs  in  the  human  body  to  be  studied 
and  observed,  so  in  a  chemical  works  there  is  a  limited 
number  of  more  or  less  invisible  operations  in  chemical 
units  going  on,  each  with  its  clinical  thermometer, 
pressure  indicator,  etc.,  attached,  to  give  early  symptoms 
of  any  departure  from  the  normal.  The  engineer  in 
charge,  like  the  surgeon,  has  to  do  with  the  adjustment, 
repair  and  alterations  of  the  anatomical  units,  the  works, 
the  accessible  outward  portions. 


Just  as  minor  surgery  constitutes  a  large  part  of  the 
activities  of  the  general  practitioner,  so  frequent  minor 
adjustments,  alterations,  improvements  and  repairs, 
skilfully  carried  out,  form  the  larger  part  of  the  duties 
of  the  chemical  engineer.  Like  the  general  practitioner, 
the  chemical  engineer  should  know  his  limitations  and 
when  to  consult  the  specialist,  the  electrical  or  hydraulic 
engineer  or  the  synthetic  chemist. 

No  analogy  should  be  carried  too  far,  but  I  might 
recall  the  well  recognized  fact  in  the  medical  profession, 
that  the  best  specialists  in  any  field  of  medicine  or  surgery 
are  those  who  have  spent  some  years  as  general  practi- 
tioners, so  the  knowledge  of  the  general  practice  of 
chemistry  and  engineering  in  works  is  a  very  sound 
experience  on  which  to  build  the  expert  knowledge  of 
the  specialist  in  either  branch  of  science. 

This  English  prejudice  against  chemical  engineering 
would  seem  to  be  rapidly  disappearing,  if  one  may  judge 
from  the  recent  establishment  in  London  of  a  special 
Institute  of  Chemical  Engineering,  well  endowed  and 
under  the  auspices  of  the  University  of  London. 

The  scientific,  well  informed,  young  chemical  engineer 
is  the  crude  material  from  which  we  may  look  for  the 
kind  of  industrial  research  which  the  country  needs  at 
present,  and  who,  as  circumstances  or  personal  capacity 
will  direct,  may  ultimately  become  a  works  manager  or 
research  chemist  in  his  special  field. 

Training  the  Chenvcal  Engineer 

How  can  the  country  develope  and  retain  men  of 
this  type,  is  an  important  question. 

During  recent  years  there  has  been  a  very  prolific 
discussion  regarding  the  best  course  of  training  for  the 
members  of  this  comparatively  new  profession.  It  has 
become  generally  recognized  that  progress  in  industrial 
chemistry  is  based  upon  both  engineering  and  chemistry. 
It  has  been  further  recognized  that  universities  have 
failed  in  giving  just  the  right  type  of  education  to  the 
chemical  engineer.  This  is  due  to  the  fact  that  the 
universities  are  unable  to  give  instruction  regarding  the 
control  of  chemical  reactions  and  the  handling  of  materials 
in  a  large  way,  and  perhaps  the  regular  courses  in  chemistry 
and  engineering  have  not  been  adjusted  to  meet  the 
requirements  of  men  to  be  trained  in  both.  Some 
universities  in  England  and  in  the  United  States  have 
introduced  a  certain  number  of  units  to  illustrate  some 
of  the  more  common  processes,  such  as  filtration,  distil- 
lation, evaporation,  etc.,  on  a  comparatively  large  scale, 
and  operations  carried  on  with  such  apparatus  have  formed 
part  of  the  regular  courses.  This  has  been  found  un- 
satisfactory in  the  universities  for  the  most  part,  and 
the  men  so  trained  have  been  disappointing  when  actually 
engaged  in  chemical  works.  The  universities  found  that 
a  great  part  of  the  time  which  should  be  spent  in  acquiring 
a  knowledge  of  the  fundamental  principles  of  chemistry 
and  engineering  was  greatly  curtailed  by  attempting 
to  teach,  on  a  small  scale,  chemical  reactions  as  they 
are  carried  out  in  factory  practice.  The  works  manager 
found  that  the  products  of  this  type  of  instruction  had 
gained  little  or  no  insight  regarding  operations  in  the 
chemical  industry  by  the  study  of  a  few  miniature  units 
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in  the  university.  In  most  schools  of  science,  both  in 
America  and  in  England,  it  is  obligatory  on  the  part  of 
the  students  to  spend  a  portion,  at  least,  of  their  vacation 
in  some  chemical  or  engineering  establishment,  where 
they  are  supposed  to  get  the  application  of  the  principles 
which  the  university  has  given  them.  This  is  undoubt- 
edly beneficial  and  of  greater  practical  use  than  any 
attempt  which  has  been  made  to  bring  the  factory  to 
the  university  by  the  introduction  of  plants  on  a  small 
scale.  It  results,  however,  in  a  very  incomplete  and 
one-sided  training:  one  class  of  work  only  is  obtained 
during  the  vacation.  The  student  undoubtedly  acquires 
a  more  definite  knowledge  regarding  the  character  of 
operations  on  a  large  scale  in  this  way,  but  it  is  confined 
to  one  particular  type  of  work,  which  may  be  of  very 
little  value  as  a  training  for  his  profession.  The  student 
is  a  mere  operative,  very  rarely  receiving  any  attention 
frcm  the  head  chemist  or  marager,  who  naturally 
employs  him  to  the  best  advantage  of  the  firm,  rather 
than  with  a  view  of  training. 

The  best  that  can  possibly  be  expected  of  the  univer- 
sity in  a  course  of  four  years  is  to  give  a  foundation, 
broad  and  scientific,  on  which  the  graduate  may  build 
his  profession,  which  is  really  acquired  in  the  industry 
to  which  he  subsequently  devotes  himself. 

During  his  undergraduate  career,  the  chemical  side 
of  his  training  should  include,  besides  the  ordinary  full 
courses  in  general  chemistry,  organic  chemistry,  qualita- 
tive and  quantitative  analysis,  some  advanced  work  in 
either  organic  or  inorganic,  a  well  illustrated  course  in 
industrial  chemistry,  and  above  all,  he  should  be  thoroughly 
trained  in  physical  chemistry,  for  which  he  should  possess 
a  good  knowledge  of  physics.  His  thermo-chemistry  should 
be  linked  up  with  his  thermo-dynamics,  in  connection 
with  his  studies  of  boilers,  gas-producers,  steam  and 
gas  engines,  etc.  In  this  way  he  would  acquire  ideas  of 
calculation  and  efficiency.  Industrial  chemical  engineer- 
ing is  essentially  applied  physical  chemistry.  In  his 
organic  preparations,  as  well  as  in  his  inorganic  analyses, 
the  yield  should  in  every  case  be  carefully  determined, 
the  efficiency  of  different  methods  compared,  or,  as 
it  has  been  concisely  stated,  he  should  learn  to  put  the 
dollar  mark  in  his  chemical  equations. 

Essentials  in  Curriculum 

His  engineering  training,  as  pointed  out  by  Professor 
Donnan,  could  with  advantage  be  specialized  and  adapted 
to  his  proper  sphere  of  work  and  should  include  a  good 
knowledge  of — 

"(a)  Physical  and  chemical  properties  of  materials 
of  construction  (wood,  metals,  alloys,  refractories,  glazes, 
enamels). 

(b)  Methods  of  testing  materials  of  construction; 
strength  of  materials. 

(c)  Motion  of  liquids  and  gases;  hydraulics;  valves, 
pumps,  etc. 

(d)  Thermophysics,  including  heat  transfer. 

(e)  Principles  of  design  and  working  of  all  the 
chief  known  types  of  chemical  plant  and  machinery, 
and  a  good  knowledge  of  the  chief  chemical  technological 
processes. 


(f)  Generation  and  transmission  of  power;  fuel 
economy. 

(g)  Construction  of  flow  sheets,  calculation  of 
costs  and  design  and  lay-out  of  factories. 

(h)     The  use  of  engineering  tools." 

But  after  all,  those  of  us  who  have  had  experience 
as  teachers  know  that  the  product  we  turn  out  from  our 
laboratories  depends  not  so  much  on  the  special  curriculum 
studied,  as  upon  the  qualities  of  the  student.  It  has 
been  truly  said  that  higher  education,  (and  this  applies 
perhaps  in  a  less  degree  to  a  technical  education),  is  the 
only  commodity  for  which  people  are  prepared  to  pay 
a  large  sum  and  then  refuse  to  take  delivery.  To  make 
a  good  chemical  engineer,  the  qualities  of  industry  and 
accuracy  should  be  supplemented  by  certain  essential 
qualities  of  temperament,  such  as  have  been  described  as, 
"sound  horse  sense,  cool  quick  judgment,  power  to 
control  workmen,  and  courage  in  the  face  of  danger." 
Without  these  qualities  of  character  and  temperament,  no 
academic  or  technical  knowledge,  in  my  opinion,  makes  a 
successful  engineer. 

The  average  student  is  indifferent  to  his  studies. 
He  is  impatient  of  attainment  along  lines  of  self-improve- 
ment and  broad  culture.  He  regards  the  institution 
from  which  he  graduates  merely  as  an  influence  to  enable 
him  to  obtain  a  foot-hold  in  an  industry  and  is  satisfied 
with  the  minimum  requirements  exacted  for  his  degree. 

Many  of  the  larger  industries,  such  as  The  General 
Electric  in  the  United  States,  offer  a  special  training  in 
their  works  with  a  view  of  determining  the  fitness  of 
the  graduate  for  the  engineering  profession  or  for  research 
for  the  commercial  side  of  the  industry.  This  can 
only  apply  to  a  limited  number  of  men  who  are  turned 
out  each  year  from  the  universities,  but  it  is  certainly 
a  very  effective  method  of  directing  the  young  man,  who 
is  on  the  threshold  of  life,  to  the  line  of  work  for  which 
he  is  specially  fitted  by  nature. 

The  Boston  Plan 

The  average  graduate  in  chemical  engineering, 
who  is  turned  immediately  into  the  industries,  has  rot 
received,  we  all  recognize,  the  ideal  education  and  train- 
ing for  a  chemical  engineer.  An  additional  year  of  grad- 
uate study,  in  which  he  could  devote  some  time  at  least 
to  special  research  to  enable  him  to  acquire  more  of  the 
scientific  habit  of  mind,  would  be  an  enormous  advantage 
to  a  large  class,  who  would  be  able  to  profit  by  more 
advanced  study.  This  type  would  form  the  material 
frcm  which  to  develope  the  research  chemist  and  the 
research  engineer.  After  having  once  entered  upon  the 
work  of  his  profession,  it  is  only  in  very  exceptional 
cases  that  a  man  returns  to  the  university  for  further 
training  in  research.  Admitting  the  unsatisfactory  and 
inccmplete  training  which  is  now  being  given  to  the  class 
of  men  to  whom  we  must  look  for  the  development  of 
industrial  chemistry  in  Canada,  the  time  seems  ripe  for 
the  consideration  of  seme  plan  which  will  provide  more 
adequately  trained  engineers.  The  plan  which  in  my 
opinion  gives  premise  of  meeting  these  requirements  is 
an  adaptation  to  Canadian  conditions  of  one  which  has 
been  developed  and  is  now  being  tried  by  the  Massa- 
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chusetts  Institute  of  Technology  of  Boston.  This  plan 
was  evolved  by  a  committee  of  engineers,  appointed  in 
1913  by  The  Institute,  of  which  A.  D.  Little  was  chairman 
and  wi'th  whom  were  associated  E.  W.  Bowditch,  Henry 
Howard  and  Jasper  Whiting.  (The  description  of  the 
character  and  objects  of  this  course  which  follows  is 
largely  taken  from  a  circular  of  information  issued  by 
the  above  committee.)  It  was  tried  for  part  of  one  year 
and  then  dropped  during  the  war.  This  scheme  of  educa- 
tion is  unique  and  has,  up  to  the  present  time,  so  complete- 
ly realized  the  expectations  of  those  who  brought  it 
about,  that  I  propose  directing  your  attention  to  it 
somewhat  in  detail.  "  We  recognize  that  the  chemical 
processes  we  use  on  the  laboratory  or  factory  scale 
consist  of  a  series  of  collected  "  unit  "  actions,  such  as 
pluverizing,  mixing,  heating,  roasting,  absorbing,  preci- 
pitating, condensing,  crystallizing,  filtering,  electroliz- 
ing,  etc.  The  number  of  these  basic  unit  operations  is 
not  very  large  and  only  a  few  of  them  are  to  be  seen  in 
any  practical  works.  The  task  of  the  chemical  engineer  is 
to  determine  the  conditions  of  temperature,  pressure, 
etc.,  under  which  these  actions  must  be  carried  out  in 
different  processes,  together  with  the  construction  and 
design  of  the  apparatus  called  for  by  the  physical  and 
chemical  character  of  the  reacting  substances.  There 
is  a  real  demand  and  necessity  for  men  trained  along 
these  lines." 

Industry  Stations  for  the  Students 

To  afford  an  insight  into  the  real  problems  requiring 
industrial  chemical  research,  The  Institute  of  Technology 
has  extended  the  course  to  five  years,  one  of  which  is 
spent  in  study  at  a  number  of  industries.  It  has  esta- 
blished five  or  six  chemical  engineering  and  research 
stations  in  direct  contact  with  important  industries. 
These  were  selected  with  a  view  of  bringing  to  the  atten- 
tion of  the  engineering  student  the  largest  possible  num- 
ber of  the  unit  operations  of  which  chemical  processes 
are  generally  composed.  These  stations  have  a  three- 
fold function;  first,  for  the  practical  instruction  of  the 
students  in  chemical  engineering;  secondly  for  the  instruc- 
tion of  ambitious  foremen  and  others  in  the  works  in 
the  fundamental  principles  governing  their  operations; 
and  thirdly,  the  advancement  of  industrial  research  in 
special  industries.  The  equipment  of  each  station  now 
connected  with  The  Institute,  consists  of  a  small  building 
of  one  storey,  which  contains  a  small  reference  library 
on  matters  connected  with  the  particular  industry,  and  a 
very  complete  collection  of  photographs  and  drawings  of 
apparatus  and  machinery  utilized  by  that  industry,  but 
not  installed  in  that  locality;  a  conference  and  lecture 
room  to  accommodate  15  or  20;  a  small  laboratory  with 
benches  for  the  same  number;  an  office  for  the  station 
director  and  a  laboratory  for  specialized  industrial 
research,  with  space  and  equipment  for  one  or  two 
graduate  research  assistants.  The  cost  of  such  an  equip- 
ment would  reach  from  $10,000.00  to  $15,000.00  in 
different  industries.  The  total  cost  of  the  five  stations  is 
not  far  from  $100,000.00. 

The  industries,  with  their  stations,  are  located  as 
follows : 

Station  A.  Bangor,  Maine.  At  the  plant  of  the 
Eastern  Manufacturing  Company,  makers  of  electrolytic 
caustic  soda  and  calcium  hypochlorite,  cellulose  from 
wood,  bond  and  ledger  paper. 


Station  B.  Everett,  Mass.  At  the  plant  of  the 
New  England  Gas  &  Coke  Company,  makers  of  gas, 
coke,  ammonia,  and  tar  by-rpoducts. 

Station  C.  Niagara  Falls,  NY.  At  the  plant  of 
the  Carborundum  Company,  makers  of  carborundum, 
silicon,  and  other  electric  furnace  products. 

Station  D.  Stamford,  Conn.  At  the  plant  of 
American  Synthetic  Color  Company,  makers  of  phenol, 
picric  acid,  dye-stuffs,  and  coal  tar  intermediates. 

Station  E.  Northampton,  Pa.  At  the  plant  of 
Atlas  Portland  Cement  Company,  makers  of  Portland 
Cement. 

According  to  the  arrangements  at  the  Boston 
Institute,  the  students  remain  at  each  of  these  stations 
for  a  period  of  six  weeks.  They  leave  the  university 
about  the  middle  of  their  fourth  year  and  spend  the 
period  from  January  to  September  in  moving  from  station 
to  station,  giving  each  station  a  period  of  six  weeks. 
An  instructor  is  in  charge  of  each  station  and  maintains 
the  same  strict  discipline  among  the  students  as  is  found 
at  the  university.  Each  day's  work  is  carefully  planned 
and  daily  lectures  on  different  stages  and  different  units 
of  the  process  form  a  part  of  the  system.  It  is  a  great 
advantage  to  have  one  accustomed  to  teaching  in  charge 
of  the  station.  From  a  prospectus  issued  by  the  Massa- 
chusetts Institute  of  Technology  in  connection  with 
their  five  years  course  in  chemical  engineering,  the  follow- 
ing synopsis  of  the  work  to  be  accomplished  has  been 
taken: — 

(1)  To  acquire  a  first  hand  knowledge  of  the 
processes  of  the  plant  and  the  machines  with  which  it  is 
equipped;  the  same  to  be  considered  as  types  of  the 
respective  classes  of  operations,  and  as  representative  of 
the  application  of  the  principles  of  science,  already 
studied,  to  industry. 

(2)  To  study  the  chemical  control  of  industrial 
processes  through  the  laboratory,  and  to  acquire  ability 
in  the  interpretation  of  laboratory  data  in  terms  of 
factory  practice.  All  of  the  stations  offer  splendid 
opportunities  for  this  most  valuable  experience. 

(3)  To  obtain  a  general  knowledge  of  modern 
methods  of  factory  management  and  control,  together 
with  methods  of  apportioning  cost  of  manufacture. 
Instruction  in  these  subjects  will  be  largely  by  conference, 
in  which  officers  of  the  companies  at  which  the  stations 
are  located  will  at  times  render  valuable  assistance. 

(4)  To  obtain  the  wider  viewpoint  which  comes 
from  contact  with  those  who  are  employed  to  superintend 
or  carry  on  the  factory  operations,  and  to  acquire  the 
degree  of  confidence  in  handling  industrial  processes 
and  large  sized  apparatus  which  comes  from  actual 
participation  in  the  active  work  of  the  plant. 

(5)  To  acquire  that  inspiration  for  further  work 
in  science  and  research  which  intimate  contract  witli 
large  progressive  industries  inevitably  affords. 

In  Massachusetts  the  student  will  return  to  The 
Institute  to  complete  his  fifth  year  by  following  a  course 
of  advanced  lectures  and  doing  laboratory  work,  the 
value  of  which  he  will  appreciate  as  the  result  of  his 
experience  in  the  works.  This,  in  outline,  is  the  object 
and  method  of  this  new  plan  of  educating  chemical 
engineers. 
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Adaptations  to  Canadian  Conditions 

It  seems  to  me  quite  feasible  to  apply  it  in  a  modified 
form  to  our  conditions  in  Canada,  where  the  students 
will  be  drawn  from  all  the  universities.      It  will  require 
co-operation  among  the  engineering  faculties  in  Canadian 
universities  on  the  one    hand,  and  a  successful  appeal 
to  the  captains  of  Canadian  industry.    The  universities 
must  agree  upon  the  necessity  for  a  five  years'  course 
in   chemical   engineering,   and   be   convinced   that  one 
year  chiefly  spent  in  training  in  works  is  the  best  way 
of  employing  the  students'  time.    Many  of  the  large 
schools  in  the  United  States  are  already  requiring  five 
years   for  the   degree   in   chemical   engineering.     It   is 
certain,  however,  that  the  success  or  failure  of  such  a 
plan  will  depend  very  largely  on  the  manufacturers. 
Without  their  cordial  co-operation  and  assistance,  the 
plan  is  obviously  doomed  to  failure.    The  difficulty  of 
obtaining  the  permission  of  the  manufacturers  and  heads 
of  industries  to  have  stations  in  their  works  was  one  which 
was  appreciated  by  the  Massachusetts  Institute.    They 
recognized  that  the  keen  competition  among  industries 
of  the  same  kind  has  developed  a  policy  of  industrial 
secrecy,  a  policy  which  has  long  dominated  the  chemical 
industry  and  which,  up  to  a  recent  time,  has  so  greatly 
hampered  the  development  of  industrial  research.    But 
it  was  found  that  there  were  really  more  applications  for 
stations,  from  industries  willing  to  assume  the  cost  of 
laboratories,    etc.,    than   could   be   utilized.    Only   one 
institution  in  the  United  States  objected  on  the  grounds 
of  the  necessity  of  keeping  their  process  a  secret  one. 
The  tendency  to-day  is  in  favor  of  co-operation  among 
similar  industries  and  of  pooling  information,  as  well 
as  financial  returns.     In  Canada  two  industries  have 
already  privately  signified  to  me  their  willingness  to 
participate  in  this  plan.    The  Honorary  Advisory  Council 
for  Scientific  and  Industrial  Research  has  appointed  a 
committee  to  look  into  this  question,  and,— if  the  general 
principles  are  acceptable  to  the  Canadian  universities 
and  to  the  manufacturers,— to  formulate  a  plan  for  putting 
in  into  effect  in  the  very  near  future.     It  is  well  within 
the  duties  of  this  Council  to  give  substantial  financial 
aid,  as  it  seems  to  me  it  is  a  very  obvious  and  effective 
method  of  bringing  into  closer  relationship  the  univer- 
sities and  the  industries  of  Canada,  enabling  the  former 
to  ascertain  the  important  industrial  problems  of  the 
country,  and  giving  the  industries  an  opportunity  of 
utilizing  in  part  the  teaching  and  research  powers  of  the 
universities.    Not    only    would    this    scheme    give    our 
students  in  chemical  engineering  a  range  of  experience 
impossible  to  obtain  otherwise,  but  the  stations  could 
offer  special  courses  in  the  technology  of  their  industry 
to  superintendents,  foremen,  etc.,  thus  forming  a  sort  of 
university    extension  in  chemical  industry.    An  added 
advantage,  so  far  as  training  is  concerned,  is  that  continu- 
ous and  intimate  intercourse  would  be  maintained  between 
teacher  and  student.    The  instruction  would  become  a 
veritable  bedside  clinic,  where  an  industrial  unit  would 
be  the  patient  whose  physiology  and  anatomy  is  being 
studied  in  every  detail.    The  plan  lends  itself  with  peculiar 
effectiveness  to  the  development  of  industrial  research 
at  each  station.    The  director  in  charge  of  the  station 
would  obviously  be  a  well  trained  chemist  or  chemical 
engineer,  who  has  specialized  or  intends  to  specialize 
along  the  lines  of  the  particular  industry  or  industries 
with  which  he  is  connected. 


Dr.  B.  C.  Hesse  says,  in  referring  to  the  plan  of 
the  Institute  of  Technology,  "  the  action  and  reaction 
this  has  brought  about  between  The  Institute  and  the 
industries  cannot  be  otherwise  than  highly  beneficial 
to  both,  and  would'  possess  educational  advantages  not 
elsewhere  to  be  had,  anywhere  in  the  world." 

To  apply  this  scheme  of  training  to  Canadian  con- 
ditions will  not  be  so  easy  when  the  details  are  to  be 
worked  out.  Many  difficulties  present  themselves.  In 
the  first  place,  the  total  number  of  graduates  in  chemical 
engineering  and  chemistry  in  Canada  is  much  less  than 
is  annually  turned  out  by  the  Institute  of  Technology, 
hence  the  field  from  which  we  can  select  is  smaller.  The 
average  American  student  is  financially  better  able  to 
spend  the  extra  year,  with  its  additional  tuition  fees  and 
travelling  expenses,  than  is  our  Canadian  student.  Again, 
few  of  our  industries  are  on  a  scale  comparable  with  many 
in  the  United  States;  in  other  words,  the  clinical  field 
for  instruction  is  more  limited,  but  these  and  other 
suggested  difficulties  are  more  apparent  than  real. 

There  is  little  doubt  but  that  industrial  chemistry 
is  offering  such  a  future  to  our  technically  trained 
graduates,  that  chemical  engineering  is  rapidly  becoming 
the  most  attractive  career  for  the  engineering  student, 
and  the  required  number  will  soon  be  available.  The 
universities  might  give  the  Bachelor  degree  at  the  end  of 
four  years,  and  the  men  leave  in  May  for  the  works 
laboratories,  remain  until  the  following  Christmas, 
return  to  their  universities,  continue  their  work  and  receive 
a  Master's  degree  in  Science  after  the  five  years.  The 
fees  should  be  made  as  low  as  possible  and  substantial 
government  assistance  be  given  to  these  training  centres. 
I  feel  sure  that,  as  at  Boston,  the  obvious  value  of  this 
practical  training  would  soon  create  a  competition  among 
the  students  for  the  privilege  of  being  admitted  to  the 
course. 

Again,  instead  of  selecting  four  or  five  large  industries 
for  stations,  one  or  two  of  the  greater  industries  such 
as  sugar,  paper  and  pulp,  cement  or  starch  might  be 
utilized,  and  the  remaining  stations  placed  near  a  group 
of  kindred  industries,  each  of  which  would  contribute  its 
quota  towards  the  establishment  of  the  station  and  receive 
its  benefits;  such  as  the  groups  at  Niagara  Falls  and 
Shawinigan. 

These  stations  would  to  a  degree  act  as  local 
scientific  bureaus  in  these  centres,  while  breeding  for 
the  country  the  very  class  of  chemical  researchers  which 
Canada  needs  most,  viz.  university  men  whose  point  of 
view  has  been  directed  to  broad  problems  of  industry. 
The  greatest  element  in  the  value  of  a  chemical  engineer 
is  the  element  of  experience,  and  this  suggested  plan 
gives  it. 

These  stations  will,  in  each  of  these  centres  in  turn, 
become  the  scientific  bureau  of  information  and  research 
for  the  neighbouring  industries,  and  will  go  far  in  introduc- 
ing an  atmosphere  of  science  in  those  industries  in  which 
chemistry  plays  a  part. 

Finally,  I  feel  strongly  that  the  chemical  engineer 
so  trained  is  just  the  type  of  man  to  develop  our  industries. 
He  would  be  a  university  man  familiar  with  the  engineer- 
ing problems  presented  by  Canadian  chemical  industries; 
whose  capacity  for  initiative  and  for  attacking  scientific- 
ally an  industrial  problem,  would  be  many  times  that 
of  the  present  science  graduate,  however  adequate  his 
university  training  may  have  been. 
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The  Importance  of  Physics  in  Engineering  Education 

A.  S.  Eve,  D.Sc,  F.  R.  S.  Macdonald  Professor  of  Physics,  McGill  University 


It  is  a  happy  omen  of  future  progress  than  in  the 
very  forefront  of  your  programme  you  should  find  time 
for  a  discussion  on  the  most  important  of  all  problems— 
the  training  of  future  engineers.  The  real  assets  of  Canada 
are  not  so  much  mines  and  waterpowers,  farms  and 
forests,  as  the  young  men  and  women,  boys  and  girls, 
who  will  in  a  comparatively  short  time  form  the  next 
generation,  and  carry  forward  the  work  and  duties  which 
we  are  endeavouring  efficiently  to  bequeath  them. 

In  the  first  place  I  wish  to  emphasize  that  the  art 
of  the  engineer  is  the  exalted  application  of  practical 
physics. 

The  term  "Physics"  is  still  indifferently  understood 
by  the  public.  To  some  it  suggests  merely  drugs,  and 
the  word  is  wrongly  linked  with  "physician".  To  others 
there  is  some  odd  connection  with  "psychics"  or  "spooks," 
to  which  recent  utterances  of  Sir  Oliver  Lodge  may  perhaps 
give  some  vague  colour! 

It  is  a  pity  that  the  old  name  of  "natural  philosophy" 
was  not  retained  to  indicate  the  laws  and  phenomena  of 
mechanics,  light,  heat,  sound  and  electricity,  which 
have  been  somewhat  artificially  separated  from  the 
wider  realms  of  science  to  constitute  what  is  now  com- 
monly termed  physics. 

You  find  chemists  all  over  the  world  in  every  walk 
of  life.  The  word  chemist  calls  to  mind  great  pioners 
like  Rayleigh,  Rutherford  and  Ramsay,  who  are  also 
physicists,  great  industrialists  like  Solvay,  college  profes- 
fors,  and  so  on,  down  to  the  vendors  of  drugs,  of  alcohols 
for  medical  purposes,  of  cigars  and  of  ice-cream  sodas. 
There  are  organic  and  inorganic  chemists,  industrial 
chemists,  chemical  engineers,  biological  chemists,  physical 
chemists  and  so  forth. 

But  physicists  are  rare  birds!  They  flock  to  univer- 
sities. They  are  all  professors.  To  some  the  name 
will  call  to  mind  the  amusing  skit  of  Stephen  Leacock, 
where  the  physicist  not  only  pays  a  pushing  journalist 
for  the  privilege  of  being  interviewed,  but  actually  makes 
a  further  payment  for  the  insertion  of  a  distorted  effigy 
in  the  pages  of  the  jourral. 

There  is  however  no  boundary  line  to-day  between 
pure  and  applied  science.  The  physicist  and  engineer 
are  mutually  dependent  for  ideas,  for  materials,  for 
appliances. 

Doctors,  architects,  engineers,  naval  officers,  chemists 
and  inventors  all  recognize  that  physics  is  fundamental 
to  their  work  and  training. 

In  radio  work  and  telephony,  in  the  vast  process  of 
electric  generation  and  supply,  in  the  building,  main- 
tenance and  control  of  ships,  air-craft  and  submarines, 
no  less  in  the  matter  of  bridges,  highways  and  railways, 
we  have  complicated  and  involved  applications  of  relat- 
ively few  fundamental  laws  of  physics,  a  clear  under- 
standing of  which  is  essential  to  success. 
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I  appeal  to  my  audience,  is  there  anyone  here  having 
a  sound  practical  knowledge  who  does  not  wish  that  his 
theoretical  training  had  been  more  thr  rough  and  complete? 
And  is  there  present  a  single  man  with  a  wide  theoretical 
knowledge  who  does  not  wish  that  his  practical  training 
had  been  more  wide  and  efficient  ? 

A  few  examples  of  the  interaction  of  pure  and  applied 
science  may  suffice: — 

Dewar  makes  a  glass  vacuum  flask  to  hold  his 
liquid  air,  and  shortly  the  public  find  the  thermos  bottle 
on  the  market. 

Richardson  explores  the  emission  of  electrons  from 
hot  wires,  and  soon  we  derive  from  Langmuir  and  others 
tungsten  filaments,  nitrogen-filled  lamps,  Coolidge  tubes, 
and  thermionic  valves  or  electron  tubes.  The  whole 
still  in  their  infancy! 

Nor  can  I  refrain  from  pointing  out  that  in  the  recent 
war,  men  with  sound  scientific  training,  blended  with 
common  sense,  mainly  made  good.  Two  examples  will 
be  sufficient, — Sir  Auckland  Geddes;  and  Brig.  Gen. 
McNaughton,  an  electrical  engineer  who  became  the 
best  counter-battery  commander  in  France. 

Those  who  claim  that  you  can  learn  physics  without 
previous  sound  training  in  elementary  mathematics, 
are  throwing  dust  in  the  eyes  of  the  public. 

A  general  education,  to  the  age  of  sixteen  or  seventeen 
at  least,  is  of  great  importance  whenever  it  can  be 
obtained,  but  this  general  education  should  include  a 
most  thorough  and  careful  instruction  in  arithmetic, 
algebra  and  geometry  given  by  very  capable  teachers  to 
our  boys  between  the  ages  of  eleven  to  fifteen.  Are  we 
getting  it?  Notoriously,  no!  We  want  more  enthu- 
siasm for  education,  primarily  among  parents,  so  that  it 
may  spread  to  the  children.  Nor  is  the  social  or  financial 
status  of  our  schoolmasters  and  mistresses  at  all  com- 
mensurable with  their  responsibilities.  The  Scottish 
dominie  and  the  bible  made  Scotland,  and  it  made 
Scotsmen  successful  leaders  throughout  the  world.  Indeed 
Scottish  education  is  still  the  best,  and  we  should  study  it. 

Go  where  you  will,  and  you  will  find  young  repre- 
sentatives of  Japan  studying  and  acquiring  the  be  stand 
most  recent  developments  in  Science.  Again  consider 
China.  Is  it  for  nothing  that  they  sent  an  order  for  a 
quarter  of  a  million  of  dollars  worth  of  elementary 
physics  apparatus  for  their  schools,  to  a  single  firm  in 
Boston  ? 

In  Canada,  the  teaching  of  Mathematics  and  of 
Physics  in  our  schools  is  very  far  below  the  standard  neces- 
sary to  secure  the  proper  developments  of  our  natural 
resources  and  to  hold  for  Canada  a  place,  equal  to  her 
rights,  among  the  nations. 

Also  may  I  venture  to  point  out,  that  while  the 
literary  achievements  ol  the  French-Canadian  rank 
high,  their  scientific  training  and  output  are  far  from 
standard.  France  shows  the  vast  scientific  possibilities 
of  the  race.    Would  they  not  do  well  to  import,  or 
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train,  the  ablest  possible  scientific  teachers  for  their 
schools  and  for  their  universities?  After  all,  education 
consists  mainly  in  the  creation  of  enthusiasm.  Where 
enthusiasm  exists,  progress  follows,  and  the  staying 
power,  in  time  of  difficulty  and  disappointment,  becomes 
so  persistent  and  intensified  that  obstacles  are  overcome, 
and  the  goal  is  reached.  Hence  in  a  well  ordered  state 
the  very  ablest  brains  should  be  devoted  to  the  teaching 
of  the  young,  and  as  the  youth  of  a  country  is  the  only 
real  potentiality  for  the  future,  no  pains  should  be  spared 
for  securing  the  right  men  as  teachers. 

Hence  we  must  view  with  dismay,  and  take  pains 
to  prevent,  the  danger  of  large  institutions  luring  with 
comparatively  princely  salaries  the  professors  from  our 
Universities.  It  used  to  be  said  that  "those  who  can, 
do;  the  rest  teach."  To  which  the  war  has  given  the 
Lie  Direct. 

I  have  spoken  of  the  importance  of  elementary 
mathematics,  but  if  time  permitted,  it  would  be  desirable 
to  emphasize  the  fact  that  sound  higher  mathematics 
and  physics  are  the  keys  to  the  gateway  of  your  profession. 
It  is  not  sufficient  to  carry  on,  but  it  is  necessary  to 
improve,  to  invent  and  to  develope.  We  should  not  be 
dependent  on  Great  Britain  or  the  United  States  for  such 
developments  or  for  expert  advice,  as  we  are  still  to  a 
certain  extent. 

For  the  ablest  students  an  honours  course  in  mathe- 
matics and  physics  should  precede  their  engineering 
training,  so  that  men  of  the  highest  mental  powers, 
linked  with  sound  practical  knowledge,  may  be  available 
in  various  branches  of  engineering.  The  existing  courses 
are  admirable  for  average  students,  but  our  universities  and 
schools  are  too  apt  to  proceed  on  the  basis,  wholly  false, 
that  all  men  are  born  equal  in  intellectual  powers.     In 


addition  to  a  good  general  education,  we  should  strive 
to  develop  those  rarer  gifted  intelligences  to  which  so 
much  of  the  real  advance  of  the  human  race  is  due. 

I  cannot  refrain  however  from  a  tribute  to  those 
men,  who,  returned  from  the  war,  having  lost  in  many 
cases  precious  years  of  early  manhood  most  valuable  for 
education,  have  with  the  greatest  zeal  and  perseverance 
resumed  their  studies  and  proved  themselves  excellent 
students  in  face  of  grave  difficulties  and  disadvantages. 
It  will  take  some  years,  however,  to  replace  the  losses, 
both  of  men  and  of  time,  so  as  to  replenish  adequately 
the  junior  ranks  of  instructors  both  at  our  universities 
and  schools. 

In  conclusions  let  us  consider  the  desirability  of  a 
closer  alliance  between  engineers  and  physicists,  each 
working  in  their  just  spheres,  which  do  however  overlap. 

The  physicist  should  endeavour  to  become  a  better 
engineer,  and  the  engineer  a  better  physicist.  Water 
tight  compartments  lead  to  narrowness  of  view,  and  to 
delay  in  progress. 

The  best  run  factory  in  Great  Britain  was  started, 
organized,  and  developed  by  two  college  professors,  the 
one  of  engineering,  the  other  of  physics.  It  is  a  good 
blend. 

Again  in  the  anti-submarine  campaign  the  Admiralty 
in  1917  found  it  necessary  in  various  departments  to 
combine  together  a  naval  officer,  and  engineer  and  a 
physicist,  so  that  the  seaman  could  determine  what  was 
or  was  not,  possible  at  sea;  the  physicist  could  face  the 
essential  scientific  problem,  while  the  engineer  could 
create  and  assemble  and  develop  the  ultimate  solution. 

Hence,  gentlemen,  I  trust  that  the  future  may  find 
in  your  institution  great  engineers  who  are  sound  physic- 
ists, and  great  physicists  who  are  sound  engineers. 


The  Water  Power  Policy  of  the  Province  of  Quebec,  and 
the  Work  of  the  Quebec  Streams  Commission 

By  Olivier  Lefebvre,  A.M.E.I.C.,  Chief  Engineer,  Quebec  Streams  Commission. 


Water  power  policy  has  been  very  much  discussed  in 
countries  well  provided  with  water-falls  and  rapids 
during  the  last  twenty  years.  While  only  one  of  the 
factors  to  be  considered  in  a  water  power  development 
scheme,  it  may  be  such  that  the  scheme  cannot  be 
financed,  and  under  this  condition  water  power  develop- 
ment is  stopped  altogether. 

Before  stating  the  law  of  Quebec  and  the  rules  the 
province  has  adopted  in  connection  with  the  water 
powers  within  its  territory,  it  is  advisable  to  explain 
the  legal  status  of  the  rivers  in  this  province. 

Who  Owns  the  Rivers 

Article  400  of  the  Civil  Code  declares  that  navigable 
and  floatable  rivers  and  streams  and  their  banks  are 
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considered  as  being  dependencies  of  the  crown  domain. 
It  follows  that  there  are  two  classes  of  rivers:  those  that 
are  navigable  and  floatable,  and  those  that  are  not 
navigable  and  not  floatable.  The  bed  of  the  rivers  in 
the  first  class  is  the  property  of  the  Crown  and,  conse- 
quently, the  water  powers  thereon  located  are  public 
domain. 

The  bed  of  the  rivers  of  the  second  class  is  the  property 
of  the  owners  of  their  banks  as  far  as  the  centre  of  the 
stream,  provided  the  ownership  of  the  bank  was  acquired 
before  June  1st,  1884.  Since  the  latter  date,  the  sales 
and  free  grants  of  Crown  Lands  are  and  have  been 
subjected  to  the  reserve  of  a  strip  three  chains  wide  in 
favour  of  the  Crown.  Therefore  the  river  bed  is  owned 
by  the  Crown,  except  in  that  part  of  the  province  where 
shore  lots  have  been  sold  before  1884. 

It  may  be  of  interest  to  note  here  that  in  the  valley 
of  the  St.  Lawrence,  the  king  of  France  has  made  certain 
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land  grants,  known  as  "Seignieuries,"  and  few  of  these 
grants  include  the  bed  of  the  rivers.  On  the  other  hand, 
in  1898,  the  Privy  Council  decided  that  in  the  public 
harbours  the  river  bed  is  the  property  of  the  Federal 
Government. 

There  is  no  definition  of  the  expression  "navigable" 
and  "floatable,"  and  the  interpretation  of  the  law  has 
given  rise  to  serious  litigation. 

The  questions  naturally  arise: 

Must  the  river  be  navigable  and  floatable? 
During  all  of  the  open  season  ? 
.  On  its  whole  course,  or  part  only  ? 
At  high  water,  or  at  low  water  ? 
For  large  or  small  boats,  for  loose  logs  or  rafts  ? 
What  shape  of  boats  and  what  drafts  ? 

In  order  to  avoid  litigation,  the  party  acquiring  a 
water  power  site  must,  when  the  shore  has  been  sold 
before  1884,  buy  the  Crown  rights  and  the  rights  of  the 
riparian  owner. 


Water  Power  Policy  of  Quebec 

Power  sites  in  this  province  have  been  disposed  of 
in  various  ways.  From  1867  to  1897,  no  water  powers 
have  been  sold  as  such,  but  mill  sites  were  sold  outright 
for  a  nominal  sum.  At  that  period,  the  transformation 
of  water  power  into  electricity  was  in  its  infancy,  and  no 
great  importance  was  attached  to  the  falls  and  rapids 
on  our  rivers. 

From  1897  to  1907,  when  notable  progress  was  made 
in  the  design  of  generators  and  the  transmission  of 
current,  the  sale  of  water  powers  was  largely  increased. 
They  were  sold  outright  for  what  was'  then  considered 
high  prices,  and  somewhat  more  severe  conditions  were 
imposed,  such  as  the  obligation  of  spending  a  large 
amount  of  capital  within  a  few  years.  The  Shawinigan 
Falls  were  sold  under  these  conditions. 

This  policy  was  later  the  subject  for  much  criticism. 
It  was  argued  that  such  valuable  resources  as  those 
represented  by  water  powers  should  be  kept  for  the 
people  and  not  vested  in  private  interests.  However, 
in  the  opinion  of  the  writer  this  policy  was  completely 
justified.  The  development  of  water  power  was  to  a 
certain  extent  an  experiment,  the  water  wheel  was  far 
from  having  the  efficiency  which  it  has  to-day,  and  the 
capitalists  willing  to  invest  money  in  such  development 
deserved  full  encouragement.  It  is  doubtful  if  they 
could  have  financed  their  power  schemes  had  they 
not  been  assured  that  the  improvements  carried  out  would 
be  on  a  property  for  which  they  had  a  clear  title. 

One  danger  of  this  policy  was  that  as  the  value  of 
the  water  powers  increased,  certain  sites  might  be  acquired 
without  any  development  being  proposed,  but  for  the 
sake  of  holding  the  property  for  speculation  purposes. 
This  could  be  remedied,  and  was,  to  a  large  extent,  by 
stipulating  that  a  certain  amount  had  to  be  spent  for 
development  within  a  certain  time. 


From  1907  to  the  middle  of  1910,  some  water  powers 
were  sold  and  others  were  leased.  A  sale  took  place  in 
the  case  of  small  powers  only.  From  the  middle  of 
1910  to  date,  water  powers  have  been  leased  for  periods 
of  seventy-five  and  ninety-nine  years,  —  in  one  case 
only  the  lease  extending  over  a  period  of  sixty- two  years. 

However,  in  the  case  of  small  powers  not  exceeding 
two  hundred  horse-power,  the  Government  sells  for  a 
definite  sum  the  bed  of  the  river  with  the  shore  rights, 
and  the  water  powers  included.  Prior  to  Law  7  George  V 
chapter  22,  article  1636,  it  was  not  possible  for  the 
Government  to  sell  public  land  which  was  included  in  a 
territory  licensed  for  timber  cutting.  Now,  this  power 
is  vested  in  the  Lieutenant-Governor  in  Council  when 
such  land  is  necessary  to  the  development  of  the  leased 
water  power.  Since  March  16th  1916,  all  concessions 
of  river  beds  may  be  made  only  with  the  authorization 
of  the  Lieutenant-Governor  in  Council,  (article  1524a, 
6  George  V  chapter  17.) 

The  administration  of  the  water  powers  of  the 
province  is  under  the  Department  of  Lands  and  Forests, 
more  particularly  through  its  Hydraulic  Service  Branch, 
of  which  Arthur  Amos,  member  of  this  Institute,  is  the 
Chief  Engineer. 

The  policy  which  prevails  is  the  following: — 

1.  Water  powers  are  leased  for  a  period  of  25  to  99 
years,  according  to  the  importance  of  the  power  and  the 
capital  required  for  development. 

2.  The  payment  for  the  land  granted  of  a  fixed 
annual  rental  covering  the  term  of  the  lease. 

3.  A  supplementary  annual  rental  which  may 
vary  from  ten  to  thirty-five  cents  per  horse-power  deve- 
loped, according  to  the  facilities  or  difficulties  of  develop- 
ment. This  supplementary  rental  may  be  revised  every 
twenty-one  years. 

4.  A  delay  of  two  years  to  start  development, 
and  two  more-years  to  begin  the  production  of  power. 

5.  A  deposit  guarantee. 

6.  The  lessee  must  submit  plans  of  the  proposed 
works  and  report  to  the  Department  of  Lands  and 
Forests  as  to  the  amount  of  power  developed  in  the  plant. 

In  the  case  of  rivers  which  are  navigable  and  float- 
able, the  lessee  must  submit  his  plans  to  the  Federal 
Government  which  has  to  protect  the  interests  of  naviga- 
tion. 

All  water  powers  which,  at  mean  low  water  have 
a  capacity  of  two  hundred  horse-power  and  over  have 
been  declared  of  public  interest,  and  the  owner  of  such 
water  powers  may  proceed  to  the  expropriation  of  adjacent 
lands  required  for  the  proper  development  of  its  property, 
but  this  expropriation  cannot  be  exercised  against  an 
industry  previously  established,  or  waterworks  supplying 
the  whole  of  part  of  a  municipality.  (Articles  7287, 
7288,  7289,  Revised  Statues  of  Quebec,  1909.) 
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A  law  was  passed  in  1918,  chapter  68,  amending 
articles  7295a  of  the  Revised  Statutes  of  Quebec,  which 
stipulates  that  the  plans  and  specifications  for  works 
proposed  in  streams  of  the  province  must  be  sub- 
mitted to  the  Lieutenant-Governor  in  Council  for 
approval.  Before  1918,  it  was  not  possible  to  build 
dams  for  storage  purposes  unless  authorized  to  this 
effect  by  a  bill  of  the  Legislature,  but  in  1918  a  law  was 
passed,  article  7305a,  by  which  such  works  may  now  be 
carried  out,  provided  the  plans  and  specifications  have 
been  submitted  to  the  Lieutenant-Governor  in  Council 
and  approved. 

Such  is  to-day  the  water  power  policy  of  the  Province, 
and  it  is  claimed  that  it  affords  safety  for  capital  invested. 
It  assures  the  public  of  a  share  in  the  value  of  these 
natural  resources,  and  it  prevents  any  speculation  in 
that  development  being  imposed  within  a  definite  period 
under  penalty  of  the  lease  being  cancelled  and  the  deposit 
confiscated. 

The  writer  believes  that  water  power  development 
should  be  encouraged  as  much  as  possible.  Among 
our  natural  resources,  it  stands  in  a  class  by  itself.  In 
Ms  work,  "Conservation  of  Water  by  Storage,"  George 
Filmore  Swain  divides  natural  resources  into  three 
classes,  as  follows: — 

1.  Those  resources  which  are  not  renewable,  and 
in  which  utilization,  even  though  without  any 
waste,  necessarily  destroys  the  store  available  for 
future  generations.  Such  are  coal,  oil,  gas,  phos- 
phates, and  other  mineral  deposits.  Every 
particle  of  these  resources  which  is  utilized 
diminishes  by  so  much  what  is  left  for  our 
successors. 

2.  Those  resources  which  are  self-renewing,  though 
at  a  comparatively  slow  rate,  requiring  con- 
siderable time  for  a  complete  renewal.  In  this 
class  are  included  the  forests,  which  may  be 
entirely  cut  down,  but  which  will  ordinarily 
reproduce  themse  Ives  in  time. 

3.  Water  power  falls  in  a  different  class  from  either 
of  the  above,  and  seems  to  occupy  a  place  by 
itself,  having  several  peculiar  characteristics.  In 
the  first  place,  while  resources  of  the  first  two  kinds, 
if  not  utilized,  are  in  general  store  and  preserved 
for  the  use  of  future  generations,  water  power  if 
not  utilized  is  constantly  wasting,  with  no  good 
results  to  anybody. 

While,  as  stated  before,  the  conditions  under  which 
water  powers  may  be  acquired  from  the  Crown  are 
only  one  of  the  factors  which  make  their  development 
desirable  or  not,  this  factor  may  help  that  development 
or  it  may  retard  it  to  a  large  extent. 

Capital  will  not  invest  where  the  conditions  are 
drastic  or  arbitrary,  and  it  is  not  assured  of  proper 
protection  by  definite  conditions  covering  a  long  number 
of  years.  It  is  claimed  that  the  policy  followed  by  the 
Province  offers  capital  every  guarantee  of  safety. 


The  amount  of  power  there  is  available  in  Quebec 
has  been  estimated  by  Mr.  Amos,  Chief  of  the  Hydraulic 
Service,  as  being  five  million  horse-power,  not  including 
any  territory  above  the  fiftieth  degree  of  latitude.  As  to 
the  amount  of  power  in  the  latter  territory,  no  accurate 
estimate  has  been  made. 


Amount  of  Power  Developed 

A  census  of  water  powers  developed  in  the  Province 
of  Quebec  in  1918  was  made  by  the  Hydraulic  Service. 
It  was  found  that  the  amount  of  power  installed  was 
832,274  horse-power.  (See  Statistics  of  the  Province  of 
Quebec  for  1918,  page  421).  And  this  total  does  not 
include  any  station  generating  less  than  one  thousand 
horse-power.  It  is  estimated  that,  should  the  smaller 
developments  be  included,  the  amount  of  hydro-power 
installed  in  the  Province  must  be  875,000  horse-power. 
Statistics  prepared  by  the  Dominion  Bureau  of  Statistics, 
in  collaboration  with  the  Dominion  Water  Power  Branch 
and  the  Hydraulic  Service  of  Quebec,  published  recently, 
state  that  on  the  first  of  January  1918,  the  primary 
power  generated  by  water  in  this  province  was  575,551 
horse-power,  or  257  horse-power  per  thousand  of  popula- 
tion. The  statistics  compiled  by  the  Province  mention 
the  capacity  installed,  while  the  Dominion  Statistics 
mention  primary  power.  The  capital  invested  in  the 
central  electric  stations  in  Quebec  was  at  that  time 
$130,000,000.  The  total  revenue  from  the  sale  of  power 
at  these  stations  was  $14,350,000,  and  new  installations 
contemplated  were  estimated  at  about  200,000  HP. 


Work  of  the  Quebec  Streams  Commission 

The  writer  now  comes  to  a  field  with  which  he  is 
much  more  familiar  than  the  subject  dealt  with  above. 

The  Quebec  Streams  Commission  has  done  a  large 
amount  of  work  which  has  made  very  important  power 
sites  considerably  more  valuable,  both  in  the  case  of 
developed  and  undeveloped  water  powers.  This  Com- 
mission was  appointed  in  the  latter  part  of  the  year 
1911.  Its  powers  were  defined  by  Law  1  George  V, 
chapter  V,  1910,  and  among  the  duties  it  was  called  upon 
to  perform,  there  are  the  following: — 

1.  To  devise  just  and  practical  rules  respecting 
the  flow,  the  drawing  off,  the  disposal,  the  distribution, 
the  storage  and  generally  respecting  the  preservation 
and  management  of  running  waters  in  the  Province  of 
Quebec. 

2.  To  consider  whether  it  is  expedient  to  have  the 
rivers  of  the  Province  classified  as  navigable  and  floatable 
rivers,  and  rivers  which  are  not  navigable  nor  floatable, 
classified  by  an  administrative  commission  or  otherwise, 
according  to  uniform  rules,  and  to  submit  such  rules,  if 
it  be  advisable. 

The  Commission  is  formed  of  three  members;  one 
chairman  and  two  commissioners.  The  chairman  is  the 
Honourable  S.  N.  Parent,  former  Prime  Minister  of 
this  Province.  The  two  commissioners  were,  at  first, 
Messrs.   Wm.    I.   Bishop,   Civil   Engineer,   and   Ernest 


132 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


Belanger,  Civil  Engineer,  both  Members  of  this  Institute. 
Since  the  death  of  Mr.  Belanger,  Arthur  Amos,  Chief 
Engineer  of  the  Hydraulic  Service  at  Quebec,  'Associate 
Member  of  this  Institute,  has  been  appointed  Com- 
missioner. 

The  first  work  which  The  Quebec  Streams  Commis- 
sion was  called  upon  to  make  was  an  investigation  of 
the  characteristics  of  the  rivers  of  this  Province  and, 
in  1913,  it  submitted  a  report  recommending  that  the 
said  rivers  be  classed  as  being  public  or  private  property, — 
according  to  the  area  of  their  watershed.  It  recom- 
mended that  the  expressions-"navigable"  and  "floatable" 
be  eliminated,  that  all  rivers  having  a  drainage  area  of 
three  hundred  square  miles  or  over  should  be  public 
property,  and  that  all  rivers  with  an  area  less  than  three 
hundred  square  miles  should  be  private  property. 

The  most  important  work  which  the  Commission 
has  performed  to  date  is  the  regulation  of  the  flow  of  the 
St.  Maurice  river  and  that  of  the  St.  Francois  river. 
In  the  case  of  the  former  river,  a  complete  control  of  the 
water  supplied  by  a  drainage  basin  of  three  thousand 
six  hundred  fifty  square  miles  has  been  established  near 
the  head  waters  of  the  river.  A  few  details  regarding 
these  works  and  the  results  obtained  therefrom  should 
prove  interesting. 


The  St.  Maurice  River  Flow  Regulation 

The  St.  Maurice  River  flows  into  the  St.  Lawrence 
at  Three  Rivers,  about  half-way  between  Montreal  and 
Quebec.  Its  drainage  area  is  17,000  square  miles  and 
the  river  is  about  365  miles  long.  The  difference  in  leyel 
between  its  head  waters  and  its  mouth  is  approximatelv 
1300  feet.  This  grade  is  distributed  in  a  large  number 
of  rapids  and  some  high  falls, — the  most  important  of 
which  are 


The  Gres 44  feet 

Shawinigan 135  feet 

Grand'Mere •. .  40  feet 

La  Tuque 90  feet 

Rapid  Blanc 210  feet 

Rapid  des  Cceurs 93  feet 

Rapid  Allard 55  feet 

Of  these  powers,  full  developments  have  been  carried 
out  at  Shawinigan  under  a  head  of  150  feet,  and  at  Grand'- 
Mere under  a  head  of  75  feet.  At  the  latter  point,  the 
natural  fall  is  forty  feet,  but  by  building  a  high  dam  the 
water  is  backed  up  about  25  miles  and  small  falls  and 
rapids  are  flooded. 

Under  natural  conditions,  the  minimum  flow  of 
the  St.  Maurice  river  at  Shawinigan  was  six  thousand 
cubic  feet  per  second.  It  reached  the  absolute  minimum 
of  five  thousand  two  hundred  second-feet,  but  for  a 
few  days  only  during  the  period  1900-1912.  Daily 
records  of  the  flow  of  this  river  at  Shawinigan  have  been 
kept  by  the  Shawinigan  Water  &  Power  Company  from 
1900  to  date.  As  the  demand  for  power  was  increasing 
largely,  the  need  of  increasing  the  minimum  flow  was 


felt,  and  the  St.  Maurice  Hydraulic  Company,  in  1910, 
built  three  small  storage  dams  on  the  Manouane  river,— 
a  tributary  to  the  St.  Maurice  river  into  which  it  flows 
near  the  Indian  post  at  Weymontachingue,  about  188 
miles  above  Shawinigan.  These  small  reservoirs  paved 
the  way  of  the  regulation  on  a  larger  scale  as  carried  out 
by  the  Commission,  for  they  had  proved  that  the  water 
which  was  let  out  from  these  small  dams  in  winter  reached 
Shawinigan  with  comparatively  little  loss.  This  possibil- 
ity had  been  doubted  somewhat. 

In  1912,  the  St.  Maurice  Hydraulic  Company  Limited 
applied  to  the  Legislature  for  authorization  to  carry  out 
a  storage  scheme  in  the  upper  St.  Maurice.  The  Govern- 
ment did  not  deem  it  advisable  to  grant  the  power 
demanded,  but  it  decided  the  The  Quebec  Streams 
Commission  was  the  proper  party  to  look  into  the  ques- 
tion and  carry  out  the  scheme  if  it  was  thought  desirable. 
After  a  thorough  examination  of  the  whole  question,  it 
was  decided  to  build  a  dam  at  the  foot  of  a  large  series 
of  lakes  at  a  point  two  miles  above  the  falls  called  "La 
Loutre."  The  construction  of  the  dam  was  started  in 
1915  and  it  was  completed  in  the  month  of  December 
1917.  The  cost  of  the  total  scheme,  including  the 
acquisition  by  the  Commission  of  the  three  storage 
dams  on  the  Manouane  river,  amounts  to  $2,500,000. 

As  a  result  of  the  control  of  the  waters  by  this  dam, 
which  is  now  called  "the  Gouin  Dam,"  the  minimum  flow 
of  the  river  is  kept  at  twelve  thousand  second-feet  at 
Shawinigan.  Thus  the  primary  power  capacity  of  the 
plants  at  Shawinigan  and  Grand-Mere  has  been  doubled. 

For  the  benefits  derived  from  the  storage,  the  power 
companies  are  paying  to  the  Government  an  annual 
sum  amounting  now  to  $191,000.  This  annual  revenue 
will  be  largely  increased  when  other  water  powers  are 
developed' 

The  capacity  of  the  reservoir  created  by  the  Gouin 
Dam  is  estimated  to  be  one  hundred  and  sixty  billion 
cubic  feet,  and  it  is  the  largest  power  reservoir  in  the 
world, — having  about  twice  the  capacity  of  the  Assuan 
reservoir  in  Egypt.  It  is.,  however,  exceeded  by  the 
Gatun  reservoir  built  in  connection  with  the  Panama 
Canal,— the  capacity  of  which  is  one  hundred  and  eighty 
three  billion  cubic  feet,  but  it  is  only  fair  to  say  that 
part  only  of  this  water  can  be  used  for  supplying  part 
of  the  Panama  Canal.  The  capacity  of  some  of  the 
largest  reservoirs  in  the  world  are: 

Gatun - 183,000,000,000  cubic  feet 

La  Loutre.  St.  Maurice. ...  160,000,000,000  cubic  feet 

Assuan,  Nile 78,000,000,000  cubic  feet 

Roosevelt,  Salt  Lake 52.000,000,000  cubic  feet 

Pathfinder  North  Platte.. .  45,000,000,000  cubic  feet 
Shoeshone,  Shoeshone 20,000,000,000  cubic  feet 

The  area  of  the  lakes  and  the  rivers  affected  by  the 
Gouin  Dam  is  two  hundred  and  nine  square  miles,  and 
with  the  reservoir  full  the  area  of  the  lake  will  exceed 
three  hundred  square  miles.  The  water  is  backed  up 
a  distance  of  one  hundred  and  thirty-five  miles  above 
the  dam. 
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The  amount  of  power  due  to  the  storage  has  been 
calculated  by  using  the  flow  curve  of  the  lowest  year 
during  the  period  1900-1912,— that  is  the  year  1906, 
and  the  figure?  arrived  at  were  32,000  horse-power-years 
in  the  case  of  Shawinigan,  and  16,000  horse-power-years 
in  the  case  of  Grand'Mere.  It  is  estimated  that  the 
low  water  power  possibility  of  the  St.  Maurice  river 
has  been  increased  by  about  four  hundred  thousand 
horse-power. 

The  control  of  the  head  waters  of  the  St.  Maurice 
river  is  also  beneficial  to  the  lumbering  trade  in  this 
valley.  The  flood  waters  in  the  spring  are  not  so  high 
and  the  minimum  flow  is  very  much  increased.  There- 
fore, the  driving  of  logs  down  the  river  may  be  carried 
out  under  better  conditions.  Water  may  be  supplied 
for  the  log  drive  at  a  time  when  it  is  not  required  by  the 
power  companies  and  when  it  is  needed  to  destroy  log 
jams  which  are  formed  at  certain  rapids.  For  example, 
this  year,  (1919),  early  in  July,  about  one  million  and  a 
half  logs  were  jammed  and  aground  in  the  rapid  Blanc, 
about  thirty-five  miles  upstream  from  La  Tuque.  The 
Commission  was  asked  to  help  the  Association  out  of 
this  difficulty  by  giving  a  shot  of  water.  The  Gouin 
Dam  was  opened  to  discharge  thirteen  thousand  six 
hundred  second-feet  during  twelve  days,  raising  the 
water  to  nearly  flood  conditions.  All  of  the  jammed 
timber  was  brought  out  of  the  rapid  and  floated  down  to 
La  Tuque  in  about  two  weeks. 

River  St.  Francois 

The  next  storage  scheme  which  the  Commission 
was  called  upon  to  study  was  the  partial  regulation  of 
the  discharge  of  the  St.  Francois  river,  by  a  control 
of  water  supplied  to  lake  St.  Francois  and  to  lake  Aylmer, 
both  near  the  head  of  the  river. 

Lake  St.  Francois  is  located  six  miles  east  from  the 
town  of  Disraeli  and  about  ten  miles  south-west  from 
the  town  of  Thetford  Mines.  River  St.  Francois  has  a 
drainage  area  of  four  thousand  one  hundred  square  miles 
and  drains  the  largest  part  of  the  Eastern  Townships. 
It  flows  into  the  St.  Lawrence  at  the  head  of  lake  St.  Peter 
and  runs  through  the  towns  of  Disraeli,  East 
Angus,  Sherbrooke,  Windsor  Mills,  Richmond  and 
Drummondville.  The  distance  between  Lake  St.  Fran- 
cois and  Lake  St.  Pierre  is  about  one  hundred  and  twenty 
miles,  and  the  slope  is  practically  nine  hundred  feet.  This 
slope  is  distributed  through  numerous  falls  and  rapids, 
making  the  river  very  desirable  for  the  development  of 
power.     In  facts,  power  plants  are  located  as  follows: — 

At  Disraeli,  St.  Frangois  Water  Power  Co.  .40'  head 

Disraeli,  The  Champoux  Company 30' 

Weedon,  City  of  Sherbrooke 30' 

East  Angus,  Brompton  PuId   &  Paper 

Co.  Ltd * 30' 

Bromptonville,  Brompton  Pulp  &  Paper 

Co.  Ltd 30' 

Windsor  Mills,  Canada  Paper  Company, 

Ltd 16' 

Drummondville,  Southern  Canada  Power 

Co.  Ltd 30' 


By  the  construction  of  a  dam  at  the  outlet  of  lake 
St.  Frangois,  a  complete  control  of  the  water  running 
from  a  basin  of  472  square  miles  has  been  secured,  and 
this  water  is  being  evenly  distributed  throughout  the 
year  at  the  rate  of  six  hundred  cubic  feet  per  second. 
The  minimum  flow  from  this  lake,  under  natural  condi- 
tions, has  been  measured  as  one  hundred  second-feet. 
The  minimum  flow  from  this  source  has  therefore  been 
increased  by  five  hundred  second-feet. 

Lake  Aylmer  is  located  immediately  below  the 
town  of  Disraeli  at  an  altitude  of  practically  one  hundred 
feet  below  that  of  lake  St.  Frangois.  Its  drainage  area 
is  one  hundred  and  thirty-five  square  miles,  and  its 
run-off  is  controlled  by  a  dam  at  the  outlet  of  the  lake 
near  the  village  of  St.  Gerard.  It  has  been  calculated 
that  this  lake  will  supply  one  hundred  and  fifty  second- 
feet  above  its  natural  minimum  flow. 

The  dam  at  Lake  St.  Frangois  can  raise  the  water 
twenty-seven  feet  above  natural  low  water,  and  the 
dam  at  St.  Gerard  can  raise  the  water  twelve  feet  above 
natural  low  water. 

The  storage  capacity  of  the  reservoir  created  by 
lake  St.  Frangois  dam  is  four  hundred  and  thirty-eight 
square  miles,  or  12.2  billion  cubic  feet.  The  reservoir  is 
filled  up  in  the  spring. 

The  cost  of  the  storage  scheme,  on  river  St.  Frangois 
amount  to  $700,000.  Of  this  capital  cost,  the  power 
owners  who  reap  benefits  from  the  storage  have  been 
called  upon  to  pay  a  yearly  rental  which  covers  the 
interest  charges,  the  sinking  fund  within  a  period  of 
thirty  years,  the  cost  of  maintenance  and  repairs  and  a 
reasonable  profit.  The  amount  necessary  to  cover  the 
above  mentioned  items  is  $59,000.  The  benefits  to  be 
derived  by  each  company  using  the  storage  water  could 
not  be  ascertained  as  no  records  of  the  flow  of  the  river 
were  available,  and  any  figures  as  to  additional  power 
due  to  the  storage  could  only  be  approximate.  In  the 
case  of  the  St.  Maurice  river,  it  was  different :  our  calcula- 
tions were  made  from  complete  data.  But  in  this  case, 
to  avoid  any  discussion  or  litigation  as  to  the  benefits 
derived,  it  was  decided  to  divide  the  charges  according 
to  the  head  under  which  the  water  was  used  multiplied 
by  the  increase  in  the  minimum  discharge.  This  is 
called  the  "second-foot-head  method."  It  is  used  by 
the  Wisconsin  Valley  Improvement  Company  to  distribute 
the  storage  charges  between  the  various  power  companies 
on  the  Wisconsin  river.  For  example:  the  storage 
reservoir  of  lake  St.  Frangois  supplies  five  hundred  second 
feet  above  the  natural  minimum  flow.  This  water  is 
used  by  the  St.  Frangois  Hydraulic  Company  under  a 
head  of  forty  feet.  The  charge  of  this  company  would 
be  calculated  as  being  500  x  40=  20,000  second-foot-head. 
The  companies  which  have  their  power  plants  located 
below  lake  Aylmer  receive  an  additional  150  second- 
feet  and,  in  the  case  of  the  Brompton  Pulp  &  Paper 
Company  Limited  which  uses  that  water  over  a  head  of 
85  feet,  the  proportion  would  be  650  x  85=  lo5,250  second- 
foot-head.  The  rate  was  therefore  fixed  at  fifty  cents 
per  second-foot-head.  Some  of  the  plant  owners  have 
signed  contracts  and  others  have  accepted  the  tariff  just 
mentioned. 
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River  St.  Anne  de  Beaupre 

A  smaller  storage  scheme  has  also  been  carried  out 
in  the  watershed  of  the  river  St.  Anne  de  Beaupre,  to 
increase  the  minimum  flow  at  St.  Ferreol,  Seven  Falls, 
where  the  Laurentian  Power  Company  operates  a  plant 
under  a  head  of  four  hundred  and  ten  feet.  The  minimum 
natural  flow  of  the  river  at  that  point  was  one  hundred 
and  sixty-five  second-feet,  and  it  is  hoped  to  raise  that 
minimum  to  two  hundred  and  over. 

This  storage  is  provided  by  a  dam  at  the  outlet  of 
Lake  Brule  and  gives  a  control  of  the  run-off  from  a 
watershed  of  twelve  square  miles  only. 

The  Commission  is  contemplating  additional  storage 
on  this  river. 


Other  Activities  of  the  Quebec  Streams 
Commission 

The  other  activities  of  The  Quebec  Streams  Com- 
mission have  been  a  complete  study  of  the  valley  of  the 
Chaudiere  river,  in  the  Beauce  district,  where  disastrous 
floods  occur  occasionally.  On  the  31st  of  July  1917,  after 
very  heavy  rains,  the  water  rose  thirty-two  feet  in  less 
than  twenty-four  hours.  The  Commission  has  been 
called  upon  to  make  a  full  report  on  the  possible  preven- 
tion of  such  disasters,  and  this  report  is  now  being 
prepared. 

The  Commission  has  also  made  a  complete  study 
of  the  possibilities  of  Lake  St.  John  as  a  storage  reservoir. 
It  was  found  that  by  a  suitable  control  at  the  outlet  of 
this  lake,  it  was  possible  to  keep  the  minimum  flow  of 
the  Saguenay  river  at  twenty-two  thousand  second-feet 
without  causing  any  damage  to  lands,  wharves,  etc., 
around  the  lake.  Such  a  storage  would  make  possible 
the  development  of  six  hundred  thousand  horse-power 
on  the  river  Saguenay,  above  the  town  of  Joncquieres. 
Lake  St.  John  has  an  area  of  three  hundred  and  fifty 
square  miles,  and  drains  a  watershed  of  thirty- thousand 
square  miles. 

The  Commission  has  also  made  a  complete  study  of 
the  possibilities  of  creating  a  storage  reservoir  in  lake 
Kenogami,  west  of  the  towns  of  Chicoutimi  and  Kenogami. 
This  lake  has  an  area  of  twelve  square  miles,  and  there  is 
at  present  partial  regulation  under  the  control  of  the 
Chicoutimi  Pulp  Company.  Lake  Kenogami  has  two 
outlets;  one  into  the  river  Chicoutimi  which  flows  into 


the  Saguenay  river  at  Chicoutimi  about  ten  miles  from 
Kenogami;  the  other  outlet  is  through  the  river  Aux 
Sables  which  flows  into  the  Saguenay  at  Kenogami. 
Lake  Kenogami  is  about  four  hundred  and  seventy-five 
feet  above  the  level  of  the  Saguenay  river;  its  two  outlets 
are  well  provided  with  falls  and  rapids.  On  the  Chicou- 
timi river,  water  powers  have  been  developed  and  are 
being  used  by  the  Chicoutimi  Pulp  Company  to  operate 
their  large  pulp  mills.  On  the  river  Aux  Sables,  Price 
Brothers  Limited  have  developed  water  powers  for  the 
operation  of  their  pulp  and  paper  mills  at  Kenogami. 
The  cost  of  storage  in  Lake  Kenogami  was  estimated  at 
$1,800,000  in  1916  but,  under  present  conditions,  it  is 
believed  that  its  cost  would  be  nearly  $3,000,000.  The 
question  as  to  whether  this  work  should  be  carried  out 
or  not  is  now  under  consideration. 

Among  the  other  activities  of  The  Quebec  Streams 
Commission,  there  is  the  study  of  a  certain  number  of 
undeveloped  water-powers,  namely  on  the  St.  Maurice 
River  on  St.  Francois  River,  on  Bell  and  Harricana  Rivers 
in  the  Abitibi  district,  and  on  the  Manicouagan,  Aux 
Outardes  and  Natashquan  rivers  on  the  north  shore  of 
the  St.  Lawrence. 

The  Commission  has  also  started  systematic  gaug- 
ings  of  a  certain  number  of  rivers  in  the  province.  This 
field  of  investigation  is  being  enlarged  every  year,  and  it 
is  the  aim  of  the  Commission  to  extend  it  over  the  whole 
of  the  Province. 


Results  of  Work  Done 

Beneficial  results  have  been  already  obtained  through 
the  water  conservation  policy  inaugurated  by  the  Govern- 
ment. Very  important  industries  have  located  in  the 
St.  Maurice  valley,  namely:  at  Shawinigan  and  Three 
Rivers,  owing  to  the  large  increase  in  the  power  poesibil- 
ities  of  this  valley.  On  the  river  St.  Francois,  plants 
are  now  being  constructed  at  Drummondville,  Richmond 
and  Sherbrooke,  in  which  several  million  dollars  must 
be  invested  and  where  two  or  three  thousand  hands  will 
be  given  employment. 

As  mentioned  above,  the  money  invested  by  the 
province  in  the  conservation  of  water  is  a  very  profit- 
able investment,  not  only  through  the  charges  which 
are  made  to  the  power  companies  using  the  water,  but 
through  the  industrial  prosperity  which  the  said  policy 
will  contribute  largely  to  bring  here. 
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The  Evolution  of  the  Public  Roads  Problem  in  the 

Province  of  Quebec 


Alex.  Fraser,  B.A.S.,  A.M.E.I.C. 


-I 


Historical  development  of  the  roads  administration 

1 — The  Grand  Voyer  : — 

From  the  early  days  of  the  colony,  up  to  the  year 
1841,  the  roads  were  under  the  control  of  an  officer 
called  "Grand  Voyer,"  appointed  to  this  duty  by  the 
intendants  under  the  French  rule  and  by  the  different 
governments  under  the  British  rule.  It  was  but  a 
continuation  of  a  policy  existing  in  France  at  the  begin- 
ning of  the  Colony.  (1) 

This  officer  had  a  complete  jurisdiction  over  all  the 
roads  of  the  Province.  He  had  under  him,  the  "deputes 
grands  voyers"  also  appointed  by  the  same  authority  as 
the  Grand  Voyer.  (2) 

The  duties  of  those  officers  consisted  in  looking  after 
all  the  matters  pertaining  to  roads: 

1. — The  location  of  the  new  roads,  their  alignments  and 
construction,  and  also  the  construction  of  culverts 
and  bridges.  (3). 

2. — Their  maintenance  and  the  maintenance  of  bridges 
and  culverts.   (4). 

3. — The  regulation  of  the  traffic.  (5). 
4. — The  ferries  and  the  fares  to  be  collected  on  same.  (6). 
o.— The  maintenance  and  the  location  of  the  winter 
roads.  (7). 

When  a  settlement  wanted  a  new  road,  a  bridge  or 
a  culvert  to  be  built,  or  when  a  complaint  arose  as  to  the 
bad  condition  of  the  road,  etc.,  an  inquiry  was  held  at 
once  by  the  "Grand  Voyer"  or  one  of  his  "deputes." 
He  got  into  touch  with  the  interested  parties,  discussed 
with  them,  gave  the  alignment  of  the  new  road,  determined 
the  settlers  who  had  to  contribute  to  their  construction 
or  maintenance  as  well  as  the  share  of  each  of  them. 
That  share  consisted  generally  in  statute  labor  and 
material  in  the  case  of  a  construction  or  reconstruction 
and  in  assigning  to  each  one  a  certain  portion  of  road 
to  maintain  when  a  question  of  maintenance  arose. 


•'Bulletin  de  recherches  historiques, "  aout  1896,  P.  125. 
"Edits  et  ordonnances  ",  Vol.  II,  P.  341  to  383. 

Vol.  II,  P.  351  and  389. 

Vol.  II,  P.  341  to  383. 

Vol.  II,  P.  286  and  399. 

Vol.  II,  P.  336. 

Vol.  II. 

Vol.  II.  P.  342. 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
d  'Avenel. 

(10)  Journaux  de  la  Chambre  d'Assemblee,  Bas-Canada. 
dice  (P.p)  1828-29. 

(11)  Journaux  de  la  Chambre  d'Assemblee,  Bas-Canada. 
dice  (P.P.)  1828-29. 
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Read  at  the  General  Professional  Meeting,  Jan.  29th,  1920. 


The  officer  then  made  to  his  intendant  or  government 
a  written  report,  in  accordance  with  the  provisions  of 
which  the  latter  issued  its  regulations.  The  enforcement 
of  these  regulations  was  generally  entrusted  to  an  officer 
of  the  militia.  Did  anybody  refuse  to  comply  with  them, 
another  person  was  engaged  to  do  the  work  and  the 
expense  incurred  paid  by  the  defaulter  (8). 

The  same  policy  existed  in  France  in  the  seventeenth 
century  and  at  the  beginning  of  the  eighteenth  when  it 
was  replaced  by  statute  labor.  (9). 

A— Bill  of  1796:— 

In  1796  a  bill  entitled  "Bill  for  the  construction, 
repairs  and  relocation  of  roads  and  bridges  in  the  province" 
was  passed  by  the  Legislative  Assembly  of  the  Lower 
Canada.  This  bill  confirmed  the  state  of  things  that  had 
been  existing  since  the  early  days  of  the  colony.  It 
stated  among  other  things  that  all  the  king's  roads  and 
the  public  bridges  were  to  be  built  and  repaired  under 
the  supervision  of  the  Grand  Voyer  or  his  assistants  in 
each  district  of  the  province. 

That  law  received  but  a  few  modifications  of  little 
importance,  and  remained  in  force  until  1841. 

B  —  Special    Committee    of    1827    and    first    government 
contributions: — 

In  1827,  a  special  committee  of  the  Legislative 
Assembly  was  instituted  to  investigate  the  conditions 
of  trunk  roads  and  other  internal  communications,  and 
advise  as  to  the  best  means  of  building  and  repairing 
same.  The  committee  made  reports  in  1828  and  1829. 
In  one  of  its  reports  it  was  suggested  that  the  control  of 
the  roads  should  be  transferred  from  the  "Grands  Voyers" 
to  the  inhabitants,  but  not  before  the  formation  of  the 
new  counties.  (11). 

Among  the  reasons  set  forth  in  this  report  for  this 
change  was  that  the  system  then  existing  did  not  favor 
the  opening  of  new  roads  often  badly  needed,  on  account 
of  the  settlers  having  to  defray  the  expenses  of  the  Grand 
Voyer  which  they  could  not  afford  to  do.  (11). 

It  was  also  suggested  that  financial  aid  be  granted 
by  the  government  for  the  construction  and  repairs  of 
the  most  needed  main  roads  in  order  to  provide  easier 
intercourse  between  the  most  important  settlements, 
which  up  to  that  time  had  remained  more  or  less  isolated. 
Contribution  by  the  Government  was  also  suggested 
towards  the  betterment  of  the  market  roads  leading  to 
the  city  of  Quebec,  Montreal  and  Three-Rivers. 

The  year  1832  was  the  first  in  which  a  certain 
substantial  financial  aid  was  given  from  the  public- 
treasury  as  an  aid  to  the  improvement  of  the  roads 
in  our  province.  The  work  done  was  of  a  rather  general 
character,  widening,  grading,  improvement  of  the  drain- 
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age,  paving  with  corduroy  of  the  soft  spots,  a  little  of 
gravelling  and  macadamizing  (12).  The  total  amount 
of  money  so  contributed  from  1833  to  1867  in  the  Province 
of  Quebec  was  about  $1,433,220.98  on  the  main  roads  and 
$1,353,713.88  on  the  toll  roads.  The  total  mileage 
improved  was  as  follows:  1168.64  miles  of  general  im- 
provement of  which  1141.86  miles  on  the  main  roads  and 
26.78  on  the  toll  roads;  182.96  miles  were  macadamized 
of  which  30.75  miles  on  the  main  roads  and  152.21  miles 
on  the  toll  roads,  38.5  miles  were  covered  with  corduroy 
of  which  37.50  miles  on  the  main  roads  and  1.00  on  the 
toll  roads.  (13). 

2 — Creation  of  the  municipal  councils: 

In  1840  were  created  the  municipal  authorities.  (14) 
The  transfer  of  the  authority  from  the  Grand  Voyer  to 
the  municipal  councils  was  about  the  only  change  of  any 
importance  that  this  new  organization  brought  about 
with  regard  to  the  roads  administration. 

3 — Comparative    study    of   the    different    systems    of   road 

administration: 

The  old  system  prevailing  under  the  direction  of  the 
Grand  Voyer  continued  to  be  practically  the  same  under 
the  direction  of  the  municipal  authorities.  It  consisted 
generally  with  regard  to  the  front  roads  (les  chemins  de 
front)  in  assigning  to  each  property  owner  the  mainten- 
ance of  that  piece  of  road  running  between  the  limits  of 
his  property,  and  with  regard  to  the  by-roads  (les  routes) 
the  maintenance  of  a  length  in  proportion  to  the  area  of 
the  property  of  all  of  those  most  interested  in  said  road. 
This  system  is  still  in  force  in  about  five  hundred 
municipalities  of  the  province,  the  others  having  adopted 
the  money  tax  system. 

There  was  an  exception  to  this  general  system  of 
road  maintenance  by  individual  portion  in  the  English 
settlements.  The  settlers  of  English  descent  brought 
with  them  a  system  that  was  in  favor  in  their  mother 
country,  the  Statute  Labor  System.  It  was  maintained 
under  the  Grand  Voyer  and  under  the  municipal  author- 
ity and  it  is  still  in  force  in  a  few  municipalities  of  our 
Province,  those  which  have  not  yet  adopted  the  money 
tax  system. 

A. — Maintenance  by   individual  portions: 

1. — Advantages:  It  permits  to  each  farmer,  by  his 
personal  attention  and  work  on  his  portion,  to  gain  his 
share  of  the  cost  of  the  maintenance. 

2. — Disadvantages: 

a)  Lack  of  maintenance  of  many  sections  through  the 
negligence  of  many  farmers  or  through  their  being  too 
far  away  from  their  own  portions. 

//)  Lack  of  proper  maintenance  through  the  ignorance  of 
the  best  means  and  of  the  best  time  to  do  it. 

c)  Lack  of  uniformity,  as  a  result  of  work  being  done  by 
too  many  individuals  without  proper  supervision  and 
direction. 

d)  Lack  of  equity.  As  a  matter  of  fact,  through  this 
system  it  often  happens  that  a  farmer  has  a  portion  of 


(12)  Documents  de  la  session,  Vol.  5,  1867-8,  P.  162  to  183. 

(13)  Documents  de  la  session,  Vol.  5,  1867-8,  P.  162  to  183. 

1  I  l    Statuts  du  Canada,  14,  Ordonnances,  4  Vict.  1840-41,  P.  50. 


road  of  a  natural  good  gravelly  and  solid  soil,  which 
requires  almost  no  maintenance  to  be  kept  in  very  good 
condition,  when  another  may  have  his  portions  in  a  heavy 
clay  soil  which  requires  a  great  deal  of  work  to  be  properly 
maintained. 

B. — The  statute  labor  system: 

1. — Advantages: 

As  in  the  previous  system  it  permits  to  each  farmer 
to  be  able  to  gain  his  share  of  the  cost  of  the  maintenance. 

2. — Disadvantages: 

a). — The  difficulty  of  having  the  roads  properly  main- 
tained at  the  right  time  specially  during  those  periods 
of  the  season  when  the  work  on  the  farm  requires  all  the 
farmer's  activity. 

b). — Difficulty  in  having  good  men  at  work,  the  super- 
intendent not  having  the  liberty  to  choose  the  best, 
apart  from  that  not  having  the  proper  authority  over 
them,  the  work  cannot  progress  in  a  satisfactory  manner. 

C. — The  money  tax  system: 

1. — Advantages: 

a). — More  facility  for  carrying  out  the  work  on  a  business 
basis. 

b). — Better  workmanship. 

c). — More  uniform  and  better  maintenance. 

d). — More  complete  equity  to  every  one  concerned. 

2. — Disadvantages:    It  has  none. 

The  only  complaint  that  we  hear  is  from  the  municip- 
alities that  have  tried  it  for  a  short  time  only.  The 
rate-payers  complain  about  the  excessive  cost  to  them. 
They  then  accuse  the  system,  when  the  real  cause  is  a 
lack  of  organization,  or  the  great  amount  of  work  neces- 
sary at  the  start  to  put  all  the  roads  in  proper  shape 
after  they  have  been  more  or  less  neglected  under  the 
old  system. 

-II- 

Quebec  Government  Roads  Policy  and  Progress  of  its 

Public  Roads  Improvement  during  the  last 

Fifteen  Years 

The  individual  section  and  the  statute  labor  systems 
of  maintaining  and  improving  roads  were  the  only  two 
in  force  in  the  Province  up  to  the  year  1907.  For  the 
reasons  given  above,  neither  system  could  bring  about 
any  real  good  results  and  as  a  consequence  the  roads 
were  generally  bad.  The  situation  was  accepted  as  an 
unavoidable  fact  on  account  of  the  lack  of  financial 
means  to  do  the  necessary  improvements,  and  apart 
from  that  the  ideas  and  conditions  then  existing,  good 
roads  were  not  so  much  needed  as  they  are  at  the  present 
time.  But  the  progress  and  the  present  needs  of  agri- 
culture, commerce  and  industry,  the  rapid  growth  of 
luxury  among  all  classes  of  society  have  changed  the 
conditions  of  our  social  and  economic  life.  The  necessity 
for  the  farmers  to  go  every  day  to  the  butter  or  cheese 
factory,  the  necessity  for  him  to  go  on  the  roads  with 
his  heavy  and  varied  agricultural  implements,  the  neces- 
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sity  for  him  to  draw  his  produce  to  the  market  or  the 
railroad  station  at  the  most  convenient  time  when  he  can 
obtain  the  best  price  for  it,  the  progress  of  education  with 
a  better  understanding  of  the  need  of  better  schools  and 
of  a  more  regular  attendance,  the  pressing  necessity  of 
bettering  our  rural  life  to  stem  the  move  of  the  rural 
populations  towards  the  cities,  the  advent  and  the  rapid 
development  of  the  automobile,  truck  and  bus  traffic  and 
of  auto  touring,  in  short  the  rapid  advance  and  change 
of  all  the  economic  and  social  activities  during  the  last 
part  of  the  nineteenth  and  the  beginning  of  the  twentieth 
century,  have  brought  to  the  forefront  in  the  Government 
mind  the  necessity  of  the  improvement  of  the  rural  roads. 

l.—The  Act  of  1907:— 

The  Quebec  Provincial  Government,  well  aware  of 
these  facts,  passed  its  first  road  Act  which  was  given  the 
Royal  assent  on  March  14th  1907. 

The  Government  in  passing  this  act,  as  well  as  all 
the  following  acts  and  amendments  had  two  main  objects 
in  view: 

a). — To  grant  substantial  financial  aid  towards  the 
maintenance  and  improvements  of  roads. 

b). — To  induce  the  different  municipalities  to  do  away 
with  the  old  individual  portion  system  and  the  old  statute 
labor  system  of  maintaining  the  roads  and  to  adopt  the 
money  tax  system. 

The  Act  of  1907  provided  for  a  grant  of  $400.00  to 
each  municipality  for  the  improvement  and  maintenance 
of  their  roads  on  the  conditions  that  said  municipality 
spent  an  equal  amount  and  provided  that  the  municipal 
council  "passed  a  by-law  ordering  that  all  the  municipal 
roads  at  the  charge  of  the  rate-payers  of  the  said  munici- 
pality shall  be  made,  improved  and  maintained  at  its 
expense,  with  moneys  levied  by  direct  taxation  upon  all 
taxable  property  of  the  municipality". 

Only  two  municipalities  in  each  county  could  benefit 
by  the  subsidy  in  any  one  year. 

2. —  The  amendments  of  1908: — 

The  two  main  provisions  in  these  amendments  of  the 
act  of  1907  assented  to  April  25th  1908  provide  that: 

a. — The  $800.00  allotted  to  each  county  could  be  distrib- 
uted amongst  all  the  municipalities  of  the  county  on  the 
following  basis :  Three  eighths  of  the  total  amount  were  to 
be  distributed  among  all  the  municipalities  of  the  county 
which  had  spent  at  least  $200.00  in  maintenance  and 
construction,  and  the  rest  divided  in  proportion  of  the 
amount  spent  by  each  of  them. 

b. — If  one  municipality  had  done  improvements  on  its 
roads  for  an  amount  in  excess  of  $800.00  with  the  money 
tax  system,  besides  the  subsidy  mentioned  above,  it 
could  profit  by  a  grant  of  half  the  excess,  but  this  subsidy 
could  never  be  more  than  $b00.00. 

3. — The  amendments  of  1909:— 

These  amendments  brought  no  change  in  the  amounts 
of  the  subsidies. 

4. —  The  amendments  of  1911: — 

Summarized  thev  are  as  follows: 


a). — For  the  improvement  and  maintenance  with  the 
money  tax  system:  half  the  expenses,  but  the  subsidv 
cannot  exceed  $400.00.  The  two  first  municipalities  in 
a  county  that  pass  a  by-law  ordering  the  money  tax 
system  are  entitled  to  a  subsidy  of  three  quarters  of  the 
expenses  incurred  instead  of  the  half,  but  the  subsidy 
for  the  first  municipality  cannot  exceed  $600.00  and  for 
the  second  one  $500.00. 

b). — For  (he  macadamizing  and  gravelling  of  local  road 

If  a  municipality  has  done  work  for  an  amount 
exceeding  $800.00  with  the  money  tax  system  and  has 
done  some  macadamizing  or  gravelling,  it  is  entitled  to 
a  subsidy  equal  to  half  the  amount  spent  in  excess,  but 
that  subsidy  cannot  exceed  $1000.00  for  a  macadam 
road  and  $500.00  for  a  gravel  road. 

c). — For  the  macadamizing  and  gravelling  of  main  roads: — 

A  rural  municipality  that  has  done  work  for  an 
amount  exceeding  $800.00  for  maintenance  and  improve- 
ment under  the  money  tax  system  and  has  done  some 
macadamizing  or  gravelling  on  its  main  road,  "may 
receive  from  the  Minister  of  Roads  out  of  the  approp- 
riation placed  at  his  disposal,  a  special  subsidy  in  addition 
to  that  mentioned  above". 

This  Act  which  is  commonly  known  in  our  Province 
as  the  Act  of  1911  or  the  50%  Act  is  still  in  force. 

5. —  The  good  roads  Act  of  1912  and  amendments. — 

A. — Local  roads: — The  act  that  has  the  most  con- 
tributed towards  the  advancement  of  the  roads  impro- 
vement in  our  Province  is  the  Good  Roads  Act  of  1912. 

According  to  this  Act  and  its  amendments,  a  muni- 
cipality to  benefit  by  it  shall: 

"a). — Pass  a  by-law  which  shall  come  into  force  on  the 
date  mentioned  ordering  the  macadamizing,  stoning  or 
gravelling  of  the  roads  therein  described; 

b). — Thereafter  apply  to  the  Government,  by  resolution, 
after  a  previous  understanding  with  the  Roads  Depart- 
ment as  to  the  amount  thereof,  for  the  sums  necessary 
for  the  making  or  improvement  of  the  roads  described 
in  the  by-law  passed  in  virtue  of  paragraph  a  of  this 
section. 

Such  resolution  shall  authorize  the  mayor  and  the 
secretary  treasurer  or  clerk  to  sign  in  favor  of  the  Prov- 
incial Treasurer,  as  soon  as  the  Government  is  ready  to 
supply  the  necessary  money,  forty  one  coupons  contain- 
ing a  promise  on  the  part  of  the  municipality  to  pay 
annually,  at  the  time  fixed  by  the  Provincial  treasurer 
and  mentioned  on  each  coupon,  three  per  cent  intere-i 
on  the  sum  mentioned  in  the  resolution. 

The  resolution  shall  also  provide  by  means  of  a 
special  tax  or  otherwise  for  the  payment  of  the  three  per 
cent  interest  on  the  sum  which  may  be  supplied  by  the 
Government." 

The  Lieutenant-Governor  in  Council  may  authorize 
the  Provincial  Treasurer  to  contract,  from  time  to  time, 
such  loans  as  may  be  thought  necessary  to  carry  out  this 
act,  but  the  said  loans  shall  not  exceed  in  the  aggregate 
either  under  this  act  or  under  the  act  George  V,  chapter 
23,  section  I,  the  sum  of  twenty  million  dollars. 
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B. — Provincial  Roads: — 

•'19. — The  Lieutenant-Governor  in  Council  may  also 
authorize  the  Minister  of  Roads  to  cause  to  be  made  or 
reconstructed,  with  such  material  as  may  be  thought 
proper,  new  roads  or  roads  already  existing  in  the  Prov- 
ince, to  connect  central  points  of  importance. 

The  payments  required  for  this  work  shall  be  made 
by  the  Provincial  Treasurer  upon  a  certificate  of  the 
Minister  of  Roads  or  of  the  Deputy  Minister  of  Roads. 
20. —  1. — When  the  Lieutenant-Governor  in  Council 
decides  to  make  a  new  road  or  to  restore  an  old  one,  he 
may: — 

a). — Fix  the  place  thereof  and  do  all  the  preliminary 
work    therefor; 

b). — Take  possession  of  any  road  whether  subject  or  not 
to  municipal  authority; 

c). — Acquire  any  land  that  may  be  necessary  in  accord- 
ance with  the  law  of  the  Province  of  Quebec  relating  to 
railways  and,  in  default  of  an  understanding  with  the 
proprietors  or  their  representatives,  expropriate  the  same 
in  accordance  with  the  provisions  of  the  said  law,  mutatis 
mutandis,  at  the  instance  of  the  Minister  of  Roads,  but 
the  judge  of  the  district  where  the  land  is  situated  may 
always,  on  such  conditions  as  he  thinks  just,  grant 
immediate    possession; 

d). — Fix  for  each  municipality  crossed  by  the  said  road 
its  share  for  each  mile  or  part  of  mile,  built  or  restored 
within  its  limits  and  payable  after  the  completion  of 
the  work,  provided  such  share  has  been  determined  by 
resolution  of  the  municipality,  and  such  resolution  shall 
not  thereafter  be  changed,  except  with  the  consent  of  the 
Lieutenant-Governor  in  Council; 

i  .  —Settle  what  the  work  of  building  or  restoration  shall 
be,  and  what  ought  to  be  classified  as  part  of  the  cost  of 
<uch  building  or  restoration; 

/). — Determine  and  change  the  direction,  width,  outline 
and  level  of  such  road,  the  site,  dimensions,  materials  and 
manner  of  construction  of  the  roadway,  embankments, 
bridges,  drains,  guard  rails  and  other  road  work  forming 
part  thereof;  deviate  and  alter  water-courses  and  ditches 
crossing  or  paralleling  such  road;  for  the  drainage  of 
such  road,  direct  and  dig  water-courses  and  ditches,  lay 
drains  and  sewage  canals  across  and  along  such  road  and 
across  all  lands;  remove  all  posts  and  conduits; 
g). — Approve  any  agreement  that  may  be  made,  by  way 
of  resolution,  by  the  council  of  any  municipality,  with 
the  Minister  of  Roads,  for  the  construction  of  the  section 
of  the  road  running  through  such  municipality. 
2. — When  the  resolution  mentioned  in  sub-paragraph  d 
or  g  of  paragraph  1  or  in  paragraph  3  of  this  section  has 
been  passed  by  the  municipality  and  approved  by  the 
Lieutenant-Governor  in  Council,  the  secretary-treasurer 
or  clerk  of  the  municipality  shall  provide,  at  the  time  of 
the  preparation  of  the  general  tax  collection  roll,  if  such 
roll  is  made  within  the  three  months  following  the  ap- 
proval of  the  resolution  by  the  Lieutenant-Governor  in 
Council,  and  otherwise  by  a  special  collection  roll,  for 
the  collection  of  the  moneys  necessary  to  meet,  in  whole 
or  in  part  as  mentioned  in  the  resolution  the  payments 
of  the  contributions  or  of  the  loan?  occasioned  by  such 
contributions. 


3. — All  resolutions  passed  before  the  coming  into  force  of 
this  act,  providing  for  a  contribution  by  municipalities 
for  their  share  in  the  improvement  of  their  roads  shall  be 
valid,  as  soon  as  approved  by  the  Lieutenant-Governor 
in  Council,  and  cannot  thereafter  be  changed  without 
his  consent. 

6.— The  Maintenance  Act  of  1916: — 

The  work  of  maintenance  of  our  improved  roads, 
whether  gravel,  stone  or  built  in  any  manner  considered 
permanent  is  becoming  more  and  more  important  in  our 
Department.  The  Provincial  government  in  deciding  to 
spend  great  sums  of  money  for  the  improvement  of  roads 
in  the  province,  not  only  took  the  necessary  step  in  view 
of  the  work  being  done  with  wisdom  and  economy  but 
had  also  in  its  mind  that  the  money  so  spent  should  be 
considered  as  a  good  investment,  and  as  a  consequence 
foresaw  the  necessity  of  aiding  the  municipality  in  taking 
proper  care  of  the  work  done  with  the  sums  invested. 

As  a  consequence,  in  order  that  the  improved  roads 
shall  be  properly  taken  care  of  it  passed  the  Maintenance 
Act  of  1916. 

There  are  two  main  provisions  in  the  Act. 
A. —  The  provincial  roads: — 

It  provides  that  "out  of  the  sums  put  at  his  disposal, 
each  year,  by  the  Legislature,  for  the  improvement  and 
maintenance  of  roads,  the  Minister  of  Roads  may,  at 
any  time,  in  the  manner  he  deems  suitable,  have  the 
work  done  that  is  necessary  for  the  improvement  and 
maintenance  of  the  provincial  roads. 

He  may  also  fix  the  amount  of  the  contribution  that 
may  be  exacted  from  the  municipalities  traversed  by 
such  roads  for  the  work  so  done,  provided  that  such 
contribution  shall  not,  for  any  municipality,  be  more 
than  fifty  per  cent  of  the  cost  of  the  work  done  within  its 
boundaries.  Such  contribution  may  be  recovered  by  the 
Provincial  Treasurer,  by  action  in  his  name,  as  soon  as 
the  Minister  of  Roads  has  fixed  the  amount.  The 
certificate  of  the  Minister  shall  be  final  and  shall  establish 
beyond  dispute  that  such  debt  is  exigible  from  the  muni- 
cipality in  question. 

B. — Local  Roads: — 

"Out  of  the  sums  put  at  his  disposal,  each  year,  by 
the  Legislature,  for  the  improvement  and  maintenance 
of  roads,  the  Minister  of  Roads  may,  each  year,  grant  to 
any  rural,  local,  village  or  county  municipality,  a  subsidy 
of  not  more  than  fifty  per  cent  of  the  expenses  incurred 
by  such  municipality  for  the  improvement,  repair  and 
maintenance  of  its  roads,  whether  gravel,  stone  or  built 
in  any  manner  considered  permanent;  provided  that  such 
subsidy  shall  not  exceed,  in  any  year,  the  sum  of  four 
hundred  dollars. 

After  having  made  an  advance  estimate  of  the  cost 
of  the  work  of  improvement,  repair  and  maintenance, 
the  Minister  of  Roads  shall  communicate  such  estimated 
cost  to  the  municipality  interested,  by  notice,  by  register- 
ed letter,  addressed  to  the  mayor  of  such  corporation. 
He  shall  at  the  same  time  indicate  the  method  to  follow 
in  the  performance  of  the  work,  as  well  as  the  delay 
within  which  it  must  be  commenced,  and  that  within 
which  it  must  be  finished. 
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Upon  receipt  of  the  notice  above  mentioned,  it  shall 
be  the  duty  of  the  mayor  to  summon  immediately,  for 
the  earliest  possible  date,  a  special  sitting  of  the  council 
of  the  municipal  corporation,  to  take  into  consideration 
the  communication  of  the  Minister,  unless  a  general 
sitting  of  the  council  is  to  be  held  at  an  earlier  date. 

In  the  seven  days  following  the  special  or  general 
sitting,  as  the  case  may  be,  it  shall  be  the  duty  of  the 
secretary-treasurer  of  the  municipal  corporation  to  for- 
ward to  the  Minister  of  Roads,  by  registered  letter,  a 
certified  copy  of  the  resolution  passed  by  its  council  at 
the  said  sitting.  If  the  municipality  decides  to  itself 
perform  the  work  directed  by  the  Minister,  its  resolution 
must  mention  the  date  at  which  the  work  will  be  begun; 
the  said  resolution  shall  be  the  only  formality  necessary 
to  order  the  performance  of  the  said  work. 

If  such  date  is  deemed  by  the  Minister  to  be  too  far 
distant,  or  if  the  resolution  is  not  forwarded  within  the 
delay  fixed  in  the  notice,  or  if  the  municipality,  having 
decided  to  do  the  prescribed  work  itself,  neglects  to 
commence  at  the  date  decided  upon,  or,  having  com- 
menced, does  not  proceed  therewith  with  satisfactory 
diligence,  or  again  if,  by  the  resolution,  the  Minister  of 
Roads  is  requested  to  have  the  work  done  himself,  he 
may,  without  further  notice,  take  the  necessary  steps  to 
have  the  same  done  at  the  expense  of  the  corporation 
interested. 

In  the  case  mentioned  in  paragraph  c,  the  cost  of 
the  work  may  be  recovered  by  the  Provincial  Treasurer, 
by  an  ordinary  action  taken  in  his  name,  as  soon  as  the 
Minister  of  Roads  informs  him  of  the  amount. 

The  certificate  of  the  Minister  of  Roads  shall  be  final, 
and  shall  establish  beyond  dispute  that  such  debt  is 
exigible  from  the  municipality  in  question. 

As  soon  as  the  Provincial  Treasurer  has  informed 
him  of  the  amount  due  by  a  municipality  for  work  done 
by  the  Minister  of  Roads  under  paragraph  c  of  this 
section,  the  secretary-treasurer  of  such  municipality  must 
immediately,  in  accordance  with  the  provisions  of  the 
Municipal  Code,  prepare  a  special  collection  roll,  and 
collect  the  amount  claimed,  either  from  the  whole  muni- 
cipality, or  only  from  the  properties  liable  for  the  main- 
tenance of  the  road  where  the  work  was  done,  according 
as  the  road  by-laws  in  force  in  the  municipality  provide." 

The  Act  of  1907  with  its  amendments  of  1908,  1909 
and  1911,  commonly  known  as  the  Act  of  1911  or  the 
o0rc  Act;  the  Act  of  1912  known  also  under  the  name  of 
the  Act  of  3%,  and  the  Maintenance  Act  of  1916  are 
the  three  now  in  force  in  the  Province. 

What  is  given  above  is  only  a  summary  of  the  main 
provisions. 

7. — How  these  Acts   were   received   by  the   public: — 

It  is  generally  recognised  that  all  peaceful  reactions, 
even  the  most  commendable,  leading  to  the  destruction 
of  very  ancient  practices  have  always  had  to  proceed  at 
the  beginning  with  a  respectful  wisdom  and  a  smooth 
slowness  on  account  of  the  obstacles  of  all  kinds  met. 
This  truth  had  to  apply  more  specially  to  the  Province 


of  Quebec,  to  the  French  Canadian  race,  one  of  the  most 
estimable  qualities  of  which  is  to  be  so  intensely  respectful 
of  its  traditions. 

As  stated  above,  at  the  date  of  the  passing  of  the 
first  act  to  come  into  aid  to  the  municipalities  towards 
the  betterment  of  their  roads,  there  still  existed  in  the 
Proyince  the  two  old  systems  of  road  administration; 
the  individual  portion  system  (les  parts  de  route)  and  the 
statute  labor  system,  the  latter  existing  only  in  a  few 
municipalities  of  the  Eastern  Townships.  The  difference 
between  the  individual  portion  system  and  the  money 
tax  system  was  evidently  greater  than  between  the  latter 
and  the  statute  labor.  Besides  that,  the  individual 
portion  having  always  been  in  use  since  the  beginning 
of  the  Colony,  not  a  few  farmers  nearly  believed  their 
road  sections  were  their  own  private  properties.  How- 
ever, in  1911,  when  the  government  decided  to  vigor- 
ously carry  on  its  good  roads  policy,  it  started  an  educ- 
ation campaign  to  get  the  people  perfectly  acquainted 
with  the  Good  Roads  Acts  by  sending  a  few  lecturers 
all  over  the  province.  This  campaign  lasted  only  one 
year.  The  people  very  quickly  understood  the  advant- 
ages offered  by  the  government  and  the  necessity  of 
changing  their  mind.  Suffice  to  say  that  the  progress  has 
been  so  satisfactory  that  for  many  years,  instead  of  the 
government  going  to  the  municipalities  to  offer  its  prop- 
osition as  in  1911,  it  is  the  municipalities  that  come  to 
the  Government. 

8. — Financial  aids  granted  by  the  Provincial  Government 
towards  the  improvement  of  Roads. 

A. — Earth  roads: — 

In  conformitv  with  the  Act  of  1907  and  the  amend- 
ments of  1908,  1909  and  1911,  the  Government  has 
given  in  aid  towards  the  ordinary  improvement  and 
maintenance  of  earth  roads  from  1908  to  1919  inclusive 
the  total  sum  of  $743,352.02. 

The  earth  roads  still  constitute  over  90  per  cent 
of  all  the  roads  of  the  Province  and  will  for  many  years 
to  come  remain  a  large  proportion  of  the  total  mileage. 
It  is  for  this  reason  that  the  government  has  given  to 
this  question  its  serious  consideration. 

As  the  municipalities,  to  profit  by  the  government 
aid,  has  to  spend  at  least  an  equal  amount,  I  can  state 
that  at  least  one  million  and  a  half  dollars  have  been 
spent  for  the  improvement  and  maintenance  of  our  earth 
roads  from  1908  to  1919,  or  an  average  of  about  $150,000.- 
00  per  year.  To  profit  by  the  grant  the  earth  roads  must 
be  properly  graded,  well  drained  and  perfectly  maintained. 
Besides  that  the  expense  incurred  by  the  municipality  has 
to  be  paid  out  of  moneys  levied  by  direct  taxation.  There 
are  now  589  municipalities  or  a  little  over  half  of  the  total 
that  have  done  away  with  the  old  system  of  maintenance 
and  construction  to  adopt  the  money  tax.  There  was  a 
total  of  1089  rural  municipalities  in  the  Province  in  1918. 

In  the  course  of  the  season  of  1919,  194.49  miles  of 
earth  roads  have  been  permanently  improved  as  such. 
In  1918,  $85,731.39  have  been  contributed  by  the  govern- 
ment as  an  aid  to  the  municipalities  towards  this  work. 
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B. — Gravel  and  other  permanent  roads: — 

In  accordance  with  the  Act  of  1907,  and  its  amend- 
ments of  1908,  1909  and  1911,  the  government  has 
contributed  the  total  sum  of  over  $262,949.57  for  the 
gravel  roads  built  from  1910  to  date  and  over  $187,132.72 
for  macadam  roads  or  a  total  of  over  $450,082.23.  As 
the  municipalities  have  paid  at  least  an  equal  amount, 
I  can  say  that  at  least  $1,000,000  has  been  spent  on  the 
roads  built  under  this  Act.  I  did  not  have  time  to  compile 
the  exact  figures,  but  I  know  that  they  are  close  enough. 

In  accordance  with  the  Act  of  1912  a  total  of 
$19,378,770.14  has  been  spent  for  the  construction  of 
gravel,  .waterbound,  bituminous  macadam,  asphaltic  and 
cement  concrete  roads  to  date.  So  a  total  amount  of 
about  $20,378,770.14  has  been  spent  for  the  construction 
of  these  so  called  permanent  roads  in  the  Province  from 
1910  to  date.  As  we  have  at  the  present  time,  3008.38 
miles  of  road  so  improved,  the  average  cost  per  mile  is 
about  $6774.00. 

Roads  built  during  the  last  season  of  1919: — ■ 

Gravel  roads 341.77  miles 

Waterbound  macadam 93.94     " 

Bituminous  macadam  (penetration)       5.87    " 

concrete 3.07    " 

Cement  "        6.75    " 

Total 451.40  miles 

Besides  the  sums  mentioned  above  for  the  improve- 
ment of  the  so  called  permanent  roads,  substantial  aids 
have  been  granted  by  the  government  for  permanent 
improvement  on  earth  roads,  the  construction  of  concrete 
bridges,  retaining  walls,  rip-rap,  concrete  culverts,  mainte- 
nance of  trunk  roads,  the  purchase  and  repairs  of  road 
machinery,  etc. 

From  the  first  of  July  1912  to  the  27th  of  November 
1919  a  total  of  $23,694,681.39  has  been  spent  for  the 
general  improvement  of  roads  in  the  Province. 

We  have  now  a  total  mileage  of  trunk  roads  built  of 
over  350  miles,  and  besides  that  the  government  has  now 
under  consideration  for  the  future  an  approximate  total 
mileage  of  1700  miles. 

The  total  mileage  of  all  the  rural  roads  of  the  Prov- 
ince under  the  municipal  control  and  outside  of  the 
cities  is  about  40,000  miles.  As  we  have  3008.38  miles 
of  road  improved  with  either  gravel,  waterbound  bitum- 
inous bound  macadam,  asphaltic  or  cement  concrete, 
about  8%  of  all  our  roads  are  then  so  improved. 

It  is  generally  admitted  that  about  80%  of  the  whole 
traffic  uses  but  20' ,  of  the  total  mileage. 

In  our  province,  as  the  mileage  of  the  roads  improved 
which  generally  are  the  most  important  and  the  most 
travelled,  constitute  8%  of  the  total,  we  can  easily  state 
without  fear  of  being  far  from  the  truth  that  40%  of  over 
whole  traffic  goes  over  our  improved  roads. 


9. — Work  done  in  conformity  with  the  maintenance  Act  of 
1916  on  the  improved  roads. 

A. — Maintenance  of  trunk  roads: — 

The  trunk  roads  finished  to  date  are: — 

The  King  Edward  Highway,  from  Montreal  to  the 
Boundary  at  Rouse's  Point. 

The  Montreal-Quebec  Highway,  from  Montreal  to 
Quebec  on  the  North  shore  of  the  St-Lawrence  River. 

The  Levis- Jackman  Highway,  from  Levis  to  the 
Boundary  of  Maine,  near  Jackman,  through  the  Chau- 
diere  and  the  Riviere-du-Loup  Valley. 

The  Sherbrooke-Derby  Line  Highway,  from  Sher- 
brooke  to  Derby  Line  at  the  Boundary. 

Montreal-Chambly  Highway. 

Part  of  Fraserville-Edmonston  Highway,  from  Ri- 
viere-du-Loup to  the  Boundary  of  New-Brunswick. 

All  these  trunk  roads  are  maintained  by  section  men 
under  the  control  of  a  Superintendent  appointed  by  the 
Department  of  Roads.  This  organization  has  given  very 
satisfactory  results. 

B. — Maintenance  of  the  Macadamised  or  Gravelled  Roads 
by  Municipalities: — 

'As  a  rule,  the  corporation  coming  under  the  law 
followed  the  engineer's  recommendations  with  good  grace. 
I  must  state  that  if,  in  certain  places,  the  necessity  of 
maintenance  was  not  realized  at  once,  in  others  our  hopes 
have  been  exceeded  and  our  intervention  has  even  been 
forestalled.  We  are  convinced  that  such  good  disposi- 
tions will  spread  throughout  the  Province.  Moreover, 
we  are  fully  resolved  to  be  firm  in  enforcing  this  law 
which  is  so  necessary  for  the  preservation  of  the  work 
done  in  the  past  five  or  six  years."  (Extract  from  the 
Minister's  report  of  1917). 

The  following  summary  of  the  work  done  in  this 
direction  will  be  sufficient  to  show  that  the  Minister  has 
kept  his  word: 

During  the  year  1917,  the  first  of  the  putting  into 
application  of  the  law,  instructions  were  given  for  main- 
taining or  repairing  macadamized  or  gravelled  roads  to  183 
municipalities,  94  of  which,  or  about  51%  have  been  able 
to  do  work. 

During  the  year  1918,  instructions  were  given  to  118 
municipalities,  67  of  which,  or  about  57%  have  been  able 
to  do  work. 

During  the  year  1919,  instructions  were  given  to  336 
municipalities,  204  of  which,  or  about  61%  have  done 
work  on  a  total  length  of  535.57  miles  of  macadamized 
or  gravelled  roads.  I  think  that  those  figures  are  suffi- 
cient to  show  that  the  increase  has  been  satisfactory,  and 
that  the  people  is  getting  more  and  more  convinced  every 
year  of  the  necessity  and  the  economy  of  taking  proper 
care  of  what  has  been  done. 
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Organization    of   the   Engineering    Staff  of  the 
Quebec    Provincial   Road    Department. 


|  M1NI5TER~] 

DEPUTY-MINISTER  | 
I 


CHIEF  ENGINEER 
and 

tost  Chief  Engineer 


EngineerDistml    I    Engineer  or   I    I  Engineer  DistrH   I  Engineer  of    I   I  Engineer  DnlN-J 
6    X" 1    |5urvey5a8ridiifs|   '    VX '   I  LaBoratory    |   '     */\_ — 


Each  Division  covers  an  average  of  Three  Counties 

The  Number  of  Divisions  will  be  increased  in  fhe  Future  when  necessary 


-  Ill  - 

Present  Organization  of  the  Engineering  Staff  of  our 

Provincial  Roads  Department  and  Summary 

of  its  Work 

1. — The  Chief  Engineer  and  Assistant  Chief  Engineer: — 

They  have  to  prepare  ah  the  necessary  standards, 
to  look  after  all  the  plans,  estimates,  specifications  and 
approve  them,  make  personal  inspections  of  important 
works  going  on,  etc. 

2. — Three  District  Engineers: — 

The  Province  is  divided  into  three  districts  with  an 
Engineer  in  charge  of  each  of  them.  They  have  charge 
of  all  work  going  on  in  their  respective  district,  construc- 
tion, maintenance  and  repairs  with  the  aid  of  their 
Division  Engineers.  Besides  that  they  have  to  prepare, 
with  the  aid  of  their  assistants  and  clerks,  all  the  estimates 
and  specifications  in  conformity  with  the  reports  of  the 
preliminary  inspections  done  in  the  municipalities  by  their 
Division  Engineers.  Upon  the  receipt  of  the  necessary 
information  from  the  Division  Engineers  on  the  condi- 
tions of  the  improved  roads  in  different  municipalities 
they  have  to  prepare  the  necessary  specifications  or 
instructions  for  the  proper  maintenance  or  repair  of  these 
macadamized  or  gravelled  roads;  they  have  to  direct  and 
follow  the  work  of  their  Division  Engineer  and  inspectors; 
make  frequent  inspections,  etc. 

3. — The  Division  Engineers: — 

Each  district  is  divided  into  eight  or  nine  Divisions 
with  an  engineer  in  charge  of  each.  These  Division 
,  Engineers  have  charge  of  all  the  road  construction,  main- 
tenance and  repairs  in  their  respective  division  each  under 
the  direction  of  their  respective  District  Engineer.  They 
have  to  be  familiar  with  all  the  road  work  that  is  going 
on  in  their  respective  division,    construction   and  main- 


tenance by  means  of  frequent  personal  inspections,  they 
have  to  keep  themselves  perfectly  informed  as  to  the 
conditions  of  the  old  gravelled  and  macadamized  roads 
and  make  the  necessary  reports  to  the  respective  District 
Engineers,  they  have  to  make  the  preliminary  inspec- 
tions of  the  work  to  be  done  in  every  municipality  that 
wishes  to  profit  by  the  government  financial  aid  and 
submit  a  complete  report  to  the  District  Engineer, 
who  has  to  look  after  the  work  of  improvement  of  the 
earth  roads,  and  the  maintenance  of  these  earth  roads 
in  the  municipalities  that  have  adopted  the  money  tax 
svstem  and  wishes  to  profit  by  the  financial  aid  of  the 
government,  etc. 

4. — The  Engineer  of  Bridges: — 

The  Engineer  of  Bridges  has  to  make  all  the  standard 
plans,  plans  of  culverts  and  bridges,  retaining  walls,  etc. 

5. — The  Laboratory  Engineer: — 

Our  Department  has  its  own  laboratory  in  charge  of 
an  Engineer. 

In  our  laboratory  are  made  the  tests  of  nearly  all 
the  materials  that  are  used  on  our  roads  construction. 

Suffice  to  say  in  order  to  give  an  idea  of  the  activities 
of  the  laboratory  that  during  the  year  1919  the  following 
tests  have  been  made  on: 

248  samples  of  stone 


73 

of  sand  for  concrete 

837 

of  gravel  for  gravel  roads 

52 

of  gravel  for  concrete 

16 

of  cement 

2 

of  culvert  concrete 

10 

of  bituminous  material 

As  it  is,  the  organization  of  our  engineering  staff; 
it  may  be  possib'e  to  improve  but  so  far  it  has  given  very 
satisfactory  results,  and  all  the  road  work  done  with 
governmen  financial  aid  adequately  controlled. 
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As  Others  See  Us. 

Adherence  to  the  strict  traditions  of  the  profession 
in  Canada  would  prevent  repeating  any  comments  of 
a  favorable  nature  made  regarding  the  work  of  The 
Institute.  But,  inasmuch  as  modesty  of  an  extreme 
variety  has  been  a  curse  to  the  profession,  it  seems  high 
time  that  we  should,  as  President  Ross  stated  at  the 
annual  banquet,  do  a  little  blowing  on  our  own  account. 
At  the  moment,  however,  this  seems  unnecessary,  since 
we  have  received  at  the  hands  of  one  whose  official  posi- 
tion, expert  knowledge  and  intimate  contact  with  the 
entire  range  of  engineering  society  activity,  place  him  in 
a  unique  position  to  pass  judgment,  a  high  measure  of 
favourable  comment.     We  refer  to  E.  J.  Mehren,  Editor 


of  the  Engineering  News  Record,  who  was  kind  enough  to 
come  to  Montreal  and  who  attended  every  session  of 
the  annual  and  general  professional  meetings. 

In  the  issue  of  the  Engineering  News  Record, 
February  twelfth,  page  three  hundred  and  eighteen, 
under  the  caption  "  Impressions  Here  and  There," 
Mr.  Mehren  comments  on  the  meeting  held  in  Montreal, 
and  in  a  manner  calculated  to  give  every  member  of 
this  organization  a  greater  pride  in  The  Institute,  although 
every  active  member  from  Sydney  to  Victoria  knows 
that  there  is  still  much  to  be  done.  In  a  comparison 
between  the  advancement  made  by  The  Institute  as  a 
result  of  the  changed  conditions  of  the  past  three  years, 
Mr.  Mehren  advocates  the  adoption  of  similar  measures 
by  the  American  Society  of  Civil  Engineers  since  the 
tangible  and  evident  results  of  the  changes  made  by 
The  Institute  have  in  every  way  justified  such  action. 

He  remarks  favorably  on  the  part  that  the  young 
men  are  taking  in  the  affairs  of  The  Institute,  and  expresses 
satisfaction  with  the  nature  of  the  meeting  being  a  com- 
bination of  business  and  professional. 

Continuing,  Mr.  Mehren  says,  "As  to  the  conduct 
of  the  meeting  as  a  whole  we  can  well  take  a  leaf  from 
our  Canadian  friends'  book.  From  the  convening  of 
the  business  meeting  on  Tuesday  morning,  to  the  singing 
of  "  God  Save  the  King  "  at  the  close  of  the  concert- 
smoker  Thursday  night,  the  proceedings  went  with  a 
snap  that  left  nothing  to  be  desired.  The  serious  parts 
of  the  programme  were  relieved  by  entertainment, 
both  frequent  and  varied,  resulting  in  a  sustained  interest 
and  spirit  that  are  difficult  to  describe  without  suspicion 
of  exaggeration.  There  were  luncheons  Tuesday  and 
Wednesday  noon,  a  reception  and  dance  Tuesday  night, 
a  banquet  Wednesday  night  and  the  concert-smoker 
Thursday  night. 

The  last  event,  the  concert-smoker,  we  might 
particularly  copy.  The  room  was  amply  large,  and, 
mercy  of  mercies,  chairs  were  provided,  gathered  sug- 
gestively around  tables.  By  contrast,  we  are  still  suffer- 
ing from  flat-foot  from  standing  all  evening  at  the 
Am.Soc.C.E.  smoker.  And  on  the  tables  were  bottled 
goods  that  cheered — now  banished  from  these  arid 
states.  The  entertainers  were  first-class — both  profess- 
ionals and  amateurs — led  by  Wilkie  Bard,  the  famous 
English  comedian,  who  was  playing  in  the  city  at  the 
time.  Added  to  it  all  was  a  spirit  of  fellowship  that 
made  the  company  one — from  the  contingent  of  men  of 
French  descent  who  sang  the  praises  of  Laval,  to  the  last 
son  of  McGill  or  the  University  of  Toronto  or  Queen's 
who  added  his  voice  in  the  deafening  volume  of  his 
university  yell.  We  are  sure  that  everyone  went  away 
with  the  feeling  that  The  Institute  was  a  very  real  thing- 
something  that  helped  him  to  come  close  to  his  brother 
engineer  and  to  work  with  him  for  common  objects. 

Before  we  left  we  fished  an  invitation  to  come  next 
year.  We  do  not  see  how  Toronto,  where  the  next 
annual  meeting  is  likely  to  be  held,  can  possible  excel 
the  hospitality  and  enthusiasm  of  Montreal,  but  the 
Toronto  men  somehow,  we  well  wager,  will  do  it  as  well. 
But  whatever  the  programme,  if  the  good  Lord  spares 
us,  we  mean  to  be  there." 
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Biographies  of  Engineers 

Is  it  not  possible  for  The  Engineering  Institute  of 
Canada,  now  that  its  future  and  prosperity  are  quite  well 
assured,  to  do  something  to  encourage  the  preparation  and 
publication  of  memoirs  of  those  engineers  who  have  been 
prominently  identified  with  Canada's  major  engineering 
undertakings?  In  Canadian  biographical  history  so  far 
as  the  writer  has  observed,  the  work  of  engineers  whose 
vision  and  industry  have  had  something  to  do  with 
Canada's  present  day  status,  is  for  the  most  part  only 
indirectly  recorded.  When  one  considers  that  the  publica- 
tion of  the  thirty- two  volume  historical  series,  "Chronicles 
of  Canada"  was  undertaken  as  a  commercial  enterprise 
without  endowment  of  any  kind  and  has  proved  itself  a 
profitable  venture,  the  present  proposal  does  not  seem  to 
be  beset  with  insurmountable  difficulties. 

In  the  first  place  such  biographies  would  be  a  distinct 
contribution  to  Canadian  History.  In  this  country 
where  distances  are  immense,  physical  features  formidable 
and  climate  rigorous,  the  problems  of  exploration,  trans- 
portation and  development  were  beset  with  special  dif- 
ficulties. The  men  of  both  nationalities  who  have  over- 
come these  difficulties  were  in  a  very  real  sense  makers 
of  Canada,  much  of  the  history  of  whose  achievements  is 
the  essence  of  romance.  Much  of  the  required  information 
can  be  obtained  from  government  and  other  reports,  much 
of  it  from  private  correspondence,  some  of  it  from  personal 
recollection. 

In  the  second  place  there  would  be  in  a  series  of  well- 
written  memoirs  a  real  inspiration  for  young  Canadians. 
Who  can  read  the  charming  biographies  of  British  en- 
gineers by  the  late  Samuel  Smiles  without  being  touched  by 
the  faithful  portrayal  of  human  strength  and  weakness? 
Who  can  read  without  a  thrill  the  story  of  the  optimism, 
the  disappointment,  the  final  success  and  withal  the  un- 
compromising integrity  of  the  late  William  Hamilton 
Merritt  in  the  promotion  and  construction  of  the  first 
Welland  Canal ;  or  the  finished  diction  of  the  gifted  Fleming 
as  found  even  in  his  reports  on  the  location  and  construc- 
tion of  the  Canadian  Pacific  Railway,  without  admiring 
the  genius,  the  versatility  and  the  humanity  of  the  man  ? 
Then  there  are  Keefer,  Robinson,  Ross,  Dawson,  Robb,  to 
mention  only  a  few.  They  are  the  men  who  explored  the 
wilderness,  bored  the  mountains,  harnessed  the  cataracts, 
developed  the  national  waterways.  They  are  the  men,  who, 
disregarding  precedent,  attempted  the  impossible.  As 
such  they  are  worthy  prototypes  for  young  Canadians, 
especially  those  who  are  more  concerned  with  the  character 
of  the  service  they  render  than  with  the  immediate  reward 
that  service  may  bring.  The  recital  of  their  contribution 
to  the  nation's  development  will  have  served  its  purpose  if, 
in  the  words  of  the  biographer  of  the  late  George  Westing- 
house,  "it  conveys  to  the  young  man  of  to-day  a  sense  that 
his  career  will  depend  for  success  less  on  the  splendor  of  its 
start  than  on  the  spirit  in  which  he  pursues  it;  far  less  on 
capital  than  on  courage,  on  worry  than  on  watchfulness, 
on  'pull'  than  on  persistence." 

In  the  third  place,  The  Institute,  by  making  available 
these  narratives  would  be  vindicating  that  fine  sentiment 
appearing  monthly  on  the  cover  page  of  this  Journal 
wherein  its  policy  is  declared  to  be  "to  enhance  the 
usefulness  of  the  Profession  to  the  public." 

Such  biographical  work  should  preferably  be  under- 


taken by  sympathetic  workers  of  the  same  craft,  that  is 
by  engineers.  The  writer  believes  that  there  are  men  in  the 
Profession  in  Canada,  who  possess  enough  of  the  historian's 
patience  and  the  biographer's  instincts  and  sufficient  of  the 
discriminating  faculty  to  qualify  them  for  undertaking 
what  in  many  cases  would  doubtless  prove  absorbing 
work. 

Peter  Gillespie,  M.E.I.C. 


Engineers  and  Engineering 

The  matter  of  professional  status  is  just  now  seriously 
engaging  the  attention  of  engineers,  not  only  throughout 
Canada,  but  in  Great  Britain  and  the  United  States. 

In  the  former,  the  Institution  of  Civil  Engineers,  the 
leading,  largest  and  most  conservative  aggregation  of 
engineers  in  the  world,  has  at  last  awakened  to  the 
extraordinary  fact  that  even  at  the  end  of  the  second 
decade  of  the  Twentieth  Century  Engineering  has  no  legal 
recognition  as  a  Profession,  and  at  the  insistence  of  a  large 
majority  of  members  the  Council  of  the  Institution  will 
introduce  a  Bill  at  the  next  session  of  the  Imperial  Parlia- 
ment to  correct  this  peculiar  condition  of  affairs. 

In  the  United  States,  within  the  past  couple  of  years, 
Acts  have  been  passed  in  the  legislatures  of  nearly  a  quarter 
of  the  total  number  of  States  of  the  Union  compelling 
engineers  to  submit  to  examination  of  their  qualification 
or  their  credentials  and  to  register  before  having  a  legal 
right  to  practice. 

In  many  other  States  the  movement  in  the  same 
direction  has  reached  various  stages  and  it  is  anticipated 
by  the  American  Society  of  Civil  Engineers,  which  is 
watching  the  campaign  with  the  greatest  interest,  that 
within  a  very  short  time  engineering  throughout  the  whole 
Union  will  be  placed  on  the  same  footing,  as  to  status  and 
responsibilities,    with    other   professions. 

Some  twenty-six  years  ago  the  question  came  up 
before  the  Canadian  Society  of  Civil  Engineers  (now 
The  Engineering  Institute  of  Canada,  with  a  membership  of 
over  3,500,  in  every  branch  of  the  profession  and  every 
Province  of  the  Dominion),  and  it  was  thoroughly  dis- 
cussed in  all  its  bearings. 

It  was  felt  that  though  an  engineer  was  just  as  useful 
a  member  of  society  as  a  doctor  or  a  lawyer,  or  a  member  of 
any  other  profession;  while  he  had  to  go  through  just  as 
thorough  and  severe  a  training,  it  was  a  fact  and  an 
anomaly  that  he  had  no  recognized  legal  status.  While 
a  man  who  had  no  medical  training  could  not  lawfully  call 
himself  a  doctor,  nor  a  man  without  legal  knowledge 
advertise  himself  as  a  barrister,  any  man  was  free  to  call 
himself  an  engineer  without  let  or  hindrance.  There 
was  no  authority  to  question  his  right  to  the  title  or  to 
demand  evidence  as  to  his  training,  experience  and  capa- 
bility. His  profession  had  no  place  or  recognition  in  the 
laws  and  statutes  of  this  or  any  other  country. 

Every  member  of  the  Society  was  consulted  by  cir- 
cular letter  and  expressions  of  opinion  sought  from  men 
whose  opinions  were  valuable.  While  some  members 
thought  that  the  time  was  inopportune  and  while  it  was 
realized  that  the  difficulties  in  the  way  of  Legislation  were 
very  great,  the  Society  was  practically  unanimous  as  to 
the  desirability  of  some  statutory  recognition  of  the  pro- 
fession with  the  ultimate  objects,  not  only  of  protecting  the 
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individual  engineer,  but  of  raising  the  standard  of  qualifi- 
cation and  of  protecting  the  public  from  unqualified  men 
and  quacks. 

The  net  result  of  all  that  discussion  and  deliberation 
was  a  Bill  drafted  under  the  advice  of  the  best  legal  and 
Parliamentary  talent  in  the  country,  for  presentation  in 
the  different  Provincial  Legislatures  of  the  Dominion. 
This  was  necessary  because,  under  the  British  North 
A  merica  Act,  Federal  Legislation  on  these  lines  would  be 
ultra  vires  in  the  Provinces. 

The  measure  became  law  in  Manitoba  and  Quebec 
and  there  is  little  doubt  that  it  will  be  embodied  in  the 
Statutes  of  every  other  Province  in  the  near  future. 

The  Bill  was  introduced  in  the  Legislature  of  Nova 
Scotia  in  February,  1897.  It  was  pretty  thoroughly 
discussed  in  the  Committee  of  the  House  of  Assembly  and 
it  passed  that  House  without  a  dissentient  vote,  but  for 
some  unknown  reason  it  was  "deferred"  by  the  Legislative 
Council. 

For  various  reasons  no  further  attempt  to  secure 
Legislation  in  Nova  Scotia  has  been  made  since  1897. 

The  whole  question  is  now  again  very  much  to  the 
fore. 

In  April,  1919,  a  Committee  of  fourteen  engineers, 
representing  all  branches  of  the  profession,  and  all  Pro- 
vinces of  the  Dominion,  met  in  Montreal  under  the  aus- 
pices, and  at  the  expense  of,  The  Engineering  Institute  of 
Canada,  ard  after  a  week's  strenuous  labours,  and  with  the 
best  legal  advice,  they  drafted  a  new  Bill. 

Its  most  conspicuous  and  important  feature,  which 
differentiates  it  from  the  Eill  of  1897,  is  that  Engineers  are 
to  be  recognized,  licensed,  registered  and  given  legal 
status  by  the  several  Provincial  Legislatures  by  and 
through  the  agency  of  an  Association  of  Engineers  to  be 
created  in  each  Province  quite  independently  of  all  existing 
Societies  and  Organizations  of  Engineers. 

This  Association  of  Engineers  will  be  framed  on 
parallel  lines  to  those  of  the  several  Provincial  Medical 
and  Bar  Societies  and  clothed  with  corresponding  powers 
and  functions  in  the  admission,  and  examination  of  candi- 
dates for  admission  to  the  Profession.  The  principle  of 
an  entirely  independent  regulating  body  was  adopted  as  a 
basis  of  the  Bill,  with  the  object  of  eliminating  or  forestal- 
ling opposition  that  might  develop  in  individual  Societies 
or  Organized  Bodies  of  Engineers,  of  which  there  are 
several  in  the  different  branches  of  the  Profession  through- 
out the  Dominion. 

Engineers  in  all  Provinces  are  now  lining  up  for  a 
vigorous  and  concerted  campaign  to  introduce  the  Eill  as 
nearly  simultaneously  as  possible  into  their  respective 
Legislatures. 

To  one  who  gives  the  matter  any  consideration  it 
seems  strange — even  an  anomaly — that  engineering  the 
world  over  is  not  legally,  or  by  legislative  enactment  and 
statute,  recognized  and  established  as  a  profession. 

To  the  question  "Is  engineering  a  profession  or  not  ?" 
there  can  surely  be  none  other  than  an  affirmative  answer. 
If,  therefore,  it  be  a  profession  a  further  question  suggests 
itself.  "Why  is  it  not  on  all  fours  with  other  learned 
professions,  e.  g.,  Law  and  Medicine  ?"  And  to  this  ques- 
tion the  answer  is  not  so  easy  to  find.  In  the  first  place  it 
must  probably  be  sought  in,  or  associated  with,  the  fact 
that  it  is  not  only  the  newest  of  the  professions,  but  its 


scope  is  very  much  wider  than  that  of  others  and  it  is  more 
difficult  to  discriminate  between  an  enginer  and  a  layman 
than  between  a  doctor  or  a  lawyer  and  a  layman.  This 
difficulty,  however,  is  almost  wholly  due  to  the  main  fact 
that  the  engineer  is  not  recognized  as  a  professional  man. 

The  newness  of  the  profession,  however,  does  not 
consist  in  the  novelty  or  unprecedented  character  of  the 
works  designed  and  constructed  by  engineers,  for  the 
pyramids  of  Egypt  were  built  several  thousand  years  ago; 
the  wonderful  aqueducts  found  in  those  parts  of  Euiope 
that  were  once  the  Roman  Empire — some  of  them  indeed 
still  in  use — were  built  many  centuries  ago.  All  these 
great  works,  involving  prodigious  expenditure  of  time, 
labour  and  cleverness,  bear  eloquent  testimony  to  the 
fact  that  engineering  skill  is  no  modern  or  recently  discov- 
ered faculty.  The  men  who  designed  and  built  the  pyra- 
mids and  the  aqueducts  may  not  have  been  called  engineers 
and  they  may  not  have  belonged  to  any  guild  or  associa- 
tion of  arts  and  crafts,  but  they  certainly  were  possessed 
of  some,  at  least,  of  the  highest  qualities  and  attributes  of 
the  most  eminent,  up-to-date  practitioners.  Especially 
will  this  be  apparent  when  we  further  consider  that  in  those 
ancient  days  neither  steam  nor  electricity  had  been  dis- 
covered— at  least  we  believe  not — and  the  builders  of  those 
mighty  works  had  not — so  far  as  we  know — the  advantages 
of  the  methods,  arts,  tools  and  appliances  now  regarded 
as  indispensable  to  the  construction  of  great  Engineering 
works. 

Engineers  consider  theirs  to  be  not  merely  the 
noblest,  but,  so  far  as  utility  and  modern  material  develop- 
ment are  concerned,  the  most  important  Profession. 
They  claim  that  the  qualities  that  go  to  make  the  skilful 
and  successful  engineer  are  of  a  higher  order  than  those  pos- 
sessed by  the  successful  representative  of  other  professions; 
that  the  education,  training  and  general  ability  indis- 
pensable to  a  successful  career  as  an  engineer  are  at  least 
equal  to  those  demanded  by  success  in  other  professions. 
And  these  claims  cannot  be  called  either  arrogant  or 
baseless.  The  civilized  world  ha  ever  been  and  is  to  day 
more  than  ever  and  still  ever  increasingly  dependent,  to  an 
utterly  unrealized  extent,  on  the  work  of  the  engineer. 
He  is  the  creator  of  our  roads,  railways,  canals,  docks, 
harbours,  bridges,  water  works  and  drainage  systems, 
power  developments,  engines  and  machinery  of  endless 
variety;  the  getter  and  converter  to  useful  purposes  of  the 
riches  of  the  mine  and  the  quarry;  the  designer  and  builder 
of  ships  and  aeroplanes.  Without  the  engineer  the  world 
would  stand  still,  figuratively  and  literally. 

There  is  more  justice  than  is  generally  admitted  in  his 
claim  to  have  been  largely  instrumental  in  bringing  about 
a  triumphant  issue  to  the  war.  In  this  great  job  the 
function  of  the  military  engineer  and  the  civil  engineer 
over-lapped  and  merged.  In  a  narrow  sense  the  works  of 
the  military  engineer  are  confined  to  the  design,  construc- 
tion and  destruction  of  fortifications,  guns  and  other  things 
of  a  strictly  warlike  character,  but  in  the  recent  Arma- 
geddon he  added  his  talents  and  energies  to  those  of  his 
unmilitary  colleague  in  the  construction  of  roads,  railways, 
bridges  and  other  essentials  to  transportation. 

It  may  here  be  remarked  that  the  adjective  "Civil"  as 
applied  to  engineers  was  adopted,  or  applied,  about  a 
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century  ago  to  differentiate  the  unmilitary  from  the 
military  engineer,  and  while  it  has  lost  its  original  dis- 
tinctive meaning  it  is  still  in  common  use  or  misuse.  The 
term  civil  engineer  is  nowadays  very  generally,  and  quite 
inappropriately  applied  to  the  men  engaged  in  the  design 
and  construction  of  roads,  railways,  bridges,  harbours, 
water  and  drainage  works,  etc.  The  builder  of  works, 
machinery  and  appliances  for  electrical  development  is 
called  an  electrical  engineer.  He  who  as  a  trained  and 
scientific  expert  conducts  mining  operations  is  called  a 
mining  engineer.  The  man  who  designs  engines  and 
machinery  a  mechanical  engineer,  and  so  on,  but  all  these 
men  are  civil  engineers,  because  they  are  not  military 
engineers  and  the  modern  tendency  is  to  delete  the  word 
civil  and  substitute  for  it  the  word  professional,  to  dis- 
tinguish the  man  of  high  scientific  training  and  knowledge, 
capable  of  designing  and  supervising  the  construction  of 
engineering  works  of  all  kinds,  from  the  mechanic, 
mechanicien,  or  skilled  artificer,  whose  function  is 
primarily  or  mainly  the  operation  of  engines  and  other 
machinery.  In  common  parlance  the  man  that  drives  a 
locomotive  or  operates  an  engine  of  any  size,  from  a 
two  or  three  horse  power  motor  for  actuating  a  gasoline 
boat,  to  the  engine  of  many  thousands  of  horse  power 
that  drives  an  "Olympic"  at  thirty  knots,  is  an  engineer, 
and  many  men  in  the  higher  grades  of  these  activities 
are  engineers  or  professional  engineers,  beacuse  they 
have  undergone  long  and  thorough  scientific  training  and 
are  capable,  and  often  engaged  in  the  design  and  con- 
struction of  costly  hgh-powered  machinery.  On  the 
other  hand  the  majority  of  them  are  not,  properly 
speaking,  engineers,  or  at  least  they  are  not  professional 
engineers  and  the  general  public  has  yet  to  be  educated 
to  discriminate  and  draw  the  line  between  the  mere 
mechanic  and  the  super  mechanic  or  the  engineer  par 
excellence. 

The  specializing  of  engineering  is  strikingly  paralleled 
in  the  other  leading  profession  .  There  are  lawyers  who 
devote  their  talents  and  energies  exclusively  to  parlia- 
mentary and  constitutional  matters,  others  to  corporation 
affairs,  others  to  criminal  procedure,  others  to  convey- 
ancing and  so  on.  Similarly  in  medicine,  a  medical  man 
who  makes  obstetrics  a  specialy  would  not  undertake  to 
remove  a  cataract  from  an  eye,  nor  would  an  oculist  under- 
take a  midwifery  case,  and  a  specialist  who  devoted  his 
attention  to  the  ear  and  nose  would  not  amputate  a  limb, 
nor  could  a  dentist  pretend  to  advise  in  a  case  of  cancer  or 
tuberculosis — if  they  were  honest  men. 

In  engineering  the  specializing  is  carried  to  an  even 
greater  degree.  An  engineer  making  railway  building  his 
specialy  would  not  undertake  to  design  and  install  an 
electric  plant.  An  engineer  who  designs  and  superintends 
mines  and  mining  machinery  would  not  undertake  to 
design  or  construct  a  dry  dock.  One  that  made  the  design 
of  engines  a  specialty  would  not  advise  on  a  scheme  of 
harbour  or  river  improvements.  The  electrical  engineer 
would  not  be  consulted  in  a  case  of  water  supply  or  sewage 
disposal  and  the  bridge  expert  would  not  be  called  in  to 
advise  on  a  piece  of  difficult  tunnel  work.  But  all  these 
specialists  are  engineers,  unvisersally  recognized  as  such. 
because  they  all  "direct  the  great  sources  of  power  in 
nature  for  the  use  and  convenience  of  man"  (from  the 


charter  of  the  Institute  of  Civil  Engineers  of  Great 
Britain,  founded  a  century  ago  and  today  having  a  mem- 
bership of  about  10,000,  representing  every  branch  of  the 
profession  and  every  country  in  the  civilized  world.) 

In  furtherance  of  the  movement  for  improved  status 
a  general  meeting  of  nearly  fifty  engineers  was  held  in  the 
Rooms  of  the  Board  of  Trade,  Halifax,  on  Wednesday 
evening,  the  7th  inst. 

After  an  earnest  and  thorough  discussion  of  the  matter 
it  was  unanimously  and  enthusiastically  decided  to  proceed 
with  the  campaign  as  energetically  as  possible  and  the 
Committee  that  was  appointed  last  October  was  re-elected 
and  empowered  to  take  the  necessary  steps  to  introduce 
their  Bill  at  the  next  session  of  the  Provincial  Legislature. 
The  decision  of  the  meeting  was  fortified  by  the  receipt  of 
letters  from  about  forty  engineers  in  various  parts  of  the 
Province  outside  Halifax  cordially  endorsing  the  move- 
ment. 

In  view  of  the  tenor  and  objects  of  the  Bill,  which  are 
not  merely  to  raise  the  standard  and  qualifications  of 
engineers  and  to  elevate  engineering  to  its  proper  status 
as  a  legal,  recognized  and  properly  constituted  profession, 
but  to  protect  governments,  corporations,  capitalists  ard 
all  other  employers  of  engineers,  from  ignorant  ard  un- 
qualified practitioners  and  to  place  upon  the  shou'ders 
of  individual  engineers  a  due  and  proper  responsibility 
for  their  acts  and  works,  it  seems  to  be,  to  the  ordinary 
layman,  at  any  rate,  difficult  to  adduce  valid  reasons  why 
their  efforts  should  not  be  crowned  by  success. 

C.  E.  W.  Dodwell,  M.E.I.C. 


Engineering  Legislation  in  Quebec 

The  Quebec  Act  which  has  been  operative  under  the 
Canadian  Society  of  Civil  Engineers  has  been  transferred 
to  the  Association  of  Professional  Engineers  of  Quebec 
formed  recently  of  the  corporate  members  of  The  Institute. 

Inasmuch  as  the  Quebec  Act  as  such  is  a  provincial 
measure  giving  powers  to  an  organization  operating 
under  federal  charter  it  has  been  considered  by  eminent 
legal  authority  that  the  federal  body  could  not  carry 
out  the  provisions  of  the  Act.  Following  the  formation 
of  the  Association  of  Professional  Engineers  in  Quebec 
the  approval  of  the  Council  was  given  for  the  transfei 
of  the  operation  of  this  act  to  the  new  body.  On  Saturday, 
February  fourteenth,  the  Legislative  Assembly  of  the 
province  of  Quebec  sanctioned  Bill  number  one  hundred 
and  sixty  seven,  being"  An  act  to  amend  the  Revised 
Statutes,  nineteen  hundred  and  nine,  respecting  civil 
engineers  "  as  follows: — 

"  His  Majesty,  with  the  advice  and  consent  of  the  Legislative 
Council  and  of  the  Legislative  Assembly  of  Quebec,  enacts  as  follows: 

1.     Article  5116  of  the  Revised  Statutes,  19C9,  is  amended: 

a.     By  replacing  paragraph  a  thereof  by  the  following: 

"  o.     The  expression  "  the  corporation  "  means  the  corporation 
of  professional  engineers  of  Quebec;" 
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6.     by  replacing  the  word  "  society,"  in  the  second  line  of  paragraph 

b  thereof,  by  the  word  "corporation;" 

c.     by  replacing  the  word  "  society,"  in  the  second  line  of  paragraph 

c  thereof,  by  the  word  "  corporation." 

2.    The  following  articles  are  inserted  in  the  Revised  Statutes* 

1909,  after  article  5116  thereof: 

5116a.  The  present  members  of  The  Engineering  Institute  of 
Canada  formerly  "  The  Canadian  Society  of  Civil  Engineers,"  domiciled 
and  practising  in  the  Province  of  Quebec,  and  all  other  persons  whom 
they  may  in  the  future,  join  to  them  according  to  the  provisions  of 
this  section,  shall  form  a  corporation  under  the  name  of  "  The  Corpora- 
tion of  Professional  Engineers  of  Quebec  "  with  all  the  rights  and 
privileges  granted  by  law  to  ordinary  corporations. 

51166.  1.  Its  affairs  shall  be  administered  by  a  council  composed 
of  eight  members  elected  in  the  manner  provided  by  the  by-laws  of 
the  corporation. 

2.  It  shall  have  the  right  to  adopt  by-laws  for  the  proper  adminis- 
tartion  of  its  affairs;  to  fix  the  annual  contribution  of  its  members; 
for  the  election  of  the  members  of  the  Council;  for  the  guidance,  the 
honour  and  the  dignity  of  its  members  ;  for  the  admission  to  study  and 
practice  of  the  profession,  in  conformity  with  the  provisions  of  articles 
5119,  5120  and  5121;  for  establishing  fees  for  professional  services; 
for  the  admission  to  practice  of  persons  who  are  members  of  The 
Engineering  Institute  of  Canada,  domiciled  outside  of  the  Province  of 
Quebec;  for  its  affiliation  to  The  Engineering  Institute  of  Canada, 
and  for  all  other  objects  necessary  for  the  proper  working  of  the  corpora- 
tion. 

The  tariffs  of  fees  hereinabove  mentioned  shall  not  come  into  force 
until  approved  by  the  Lieutenant-Governor  in  Council  and  published 
in  the  Quebec  Official  Gazette. 

"  5116c.    The  seat  of  the  Corporation  shall  be  in  Montreal. 

"5116d.  The  members  of  the  Executive  Committee  of  the 
Provincial  Division  of  Quebec  of  The  Engineering  Institute  of  Canada, 
shall  form  the  provisional  council  of  the  corporation;  they  shall,  before 
the  first  day  of  June  1920,  by  a  notice  signed  by  the  secretary,  and 
addressed,  by  registered  letter,  fifteen  days  in  advance,  to  each  of 
the  members,  call  the  first  general  meeting  of  the  corporation  for  the 
purposes  of  adopting  the  by-laws  thereof,  and  also  to  provide  for  the 
regular  election  of  the  council  of  the  corporation." 

3.  Article  5117  of  the  Revised  Statutes,  1909,  is  amended: 

a.  by  replacing  the  word:  "  society  "  in  the  fourth  line  thereof, 
by  the  word:  "  corporation;" 

b.  by  replacing  the  word  "  society  "  in  the  third  line  of  paragraph 
c  thereof  by  the  word  "  corporation;" 

4.  Article  5118  of  the  Revised  Statutes,  1909,  is  amended: 

a.  by  replacing  the  word  "  society  "  at  the  end  of  paragraph  a 
thereof,  by  the  word  "corporation;" 

b.  by  replacing  the  word  "  society  "  in  the  fourth  line  of  para- 
graph b  thereof,  by  the  word  "corporation;" 

c.  by  replacing  the  word  "  society  "  in  the  third  line  of  paragraph 
c  thereof  by  the  word  "  corporation;" 

d.  by  replacing  the  word  "  society  "  in  the  sixth  and  in  the 
twelfth  line  of  paragraph  d  thereof,  by  the  word  "  corporation;" 

5.  Article  5120  of  the  Revised  Statutes,  1920,  is  amended  by 
replacing  the  word  "  society  "  in  the  first  line  of  paragraph  a  thereof, 
by  the  word  "corporation." 

6.  Article  5121   of  the  Revised  Statutes,   1909,  is  amended: 
a.    by  replacing  the  word  "  societe  "  in  the  second  line  of  sub- 
paragraph a  of  paragraph  1  of  the  French  version  thereof,  by  the 
word  "  corporation ; ' ' 


b.  by  replacing  the  word  "  society  "  in  the  third  line  of  paragraph 
2  thereof  by  the  word  "  corporation." 

7.  Article  5123  of  the  Revised  Statutes,  1909,  is  amended  by 
replacing  the  word  "  society,"  in  the  second  line  thereof,  by  the  word 
"  corporation." 

8.  This  act  shall  come  into  force  on  the  day  of  its  sanction. 


Completing  Honour  Roll. 

A  glance  at  the  Honour  Roll  published  in  the  List  of 
Members  1919,  commencing  on  page  two  hundred  and 
nineteen,  will  reveal  the  fact  that  there  are  many  instances 
where  more  complete  record  is  required. 

The  Council  of  The  Institute  has  decided  that  the 
List  shall  include  the  names  of  all  who  served  with  the 
allied  armies  and  whose  membership  or  application  for 
membership  antedates  Armistice  Day,  that  is  the  eleventh 
of  November,  nineteen  hundred  and  eighteen.  It  is 
hoped  that  we  may  be  able  to  complete  the  Honour 
Roll  list  this  year  and  be  enabled  to  have  a  permanent 
Roll  of  Honour  for  the  hall  of  the  headquarters  building. 


Status  of  Engineers 

Provisional  Council  Appointed  in  Nova  Scotia 

At  a  meeting  of  the  Nova  Scotia  Society  of 
Civil  Engineers,  C.  E.  W.  Dodwell,  M.E.I.C.,  presiding, 
a  provisional  council,  with  president  and  vice-president, 
were  selected  to  take  office,  after  the  passage  by  the 
Nova  Scotia  Legislature  of  the  uniform  bill  fixing  the 
status  of  the  engineering  profession  in  the  province,  the 
council  to  carry  on  for  not  more  than  six  months.  This 
bill  was  drafted  at  a  conference  of  fourteen  engineers, 
representing  all  the  provinces  of  the  Dominion,  held 
in  Montreal,  and  is  already  in  force  in  provinces  of  the 
West. 

The  provincial  officers  and  council  elected  are: — 

President,  C.  E.  W.  Dodwell,  M.E.I.C,  Halifax; 
vice-president,  D.  H.  McDougall,  M.E.I.C,  New  Glas- 
gow; Council,  J.  L.  Allan,  M.E.I.C,  Dartmouth;  T.  J. 
Brown,  M.E.I.C,  Sydney  Mines;  F.  A.  Bowman, 
M.E.I.C,  Halifax;  F.  W.  Doane,  M.E.I.C,  Halifax; 
A.  F.  Dyer,  A.M.E.I.C,  Halifax;  F.  R.  Faulkner, 
M.E.I.C,  Halifax;  I.  P.  MacNab,  M.E.I.C,  Halifax; 
W.  G.  Matheson,  M.E.I.C,  New  Glasgow;  W.  P.  Morri- 
son, M.E.I.C,  Halifax;  C  M.  Odell,  M.E.I.C,  Glace 
Bay;  A.  G.  Robb,  M.E.I.C,  Amherst;  J.  W.  Roland, 
M.E.I.C,  Halifax;  P.  P.  Buxton,  Halifax;  K.  H.  Smith, 
A.M.E.I.C,    Halifax;    L.    H.    Wheaton,    A.M.E.I.C. 


Halifax.     If  the  bill  is  passed  a  new  and  permanent 
Council  will  be  appointed  within  six  months. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


147 


ROBERT   ALEXANDER  ROSS,   M.E.I.C. 

PRESIDENT 

The  Engineering  Institute  of  Canada. 


Robert  Alexander  Ross,  the  newly-elected  President  of  The 
Engineering  Institute  of  Canada,  has  for  many  years  occupied  a  leading 
position  in  the  realm  of  engineering  particularly  in  the  electrical  field 
of  Canada.  Two  years  ago  at  the  earnest  solicitation  of  his  friends 
and  as  evidence  of  a  public-spiritedness  which  is  highly  commendable, 
he  gave  up  his  active  engineering  practice  to  become  a  member  of  the 
Administrative  Commission  of  Montreal,  a  body  formed  by  the 
Provincial  Government  to  save  the  City  from  financial  chaos.  As  the 
one  practical  man  on  that  Commission  of  five  his  work  has  been  of 
unusual  value. 

When  the  Honorary  Advisory  Council  for  Scientific  and  Industrial 
Research  was  established  about  four  years  ago  by  the  Dominion  Govern- 
ment to  promote  and  encourage  research  in  connection  with  the 
development  of  the  natural  resources  of  Canada  and  to  assist  manu- 
facturers with  their  problems,  Mr.  Ross  was  made  a  member  of  that 
body. 

As  an  evidence  of  the  position  he  occupies  on  the  Research  Council, 
the  active  management  of  its  most  important  undertaking,  the  estab- 
lishment of  the  Lignite  Utilization  Board,  was  placed  with  Mr.  Ross, 
who  as  the  Chairman  of  that  Board  has  carried  on  investigations  and 
has  arrived  at  the  point  where  commercial  plants  will  be  established 
in  western  Canada,  during  the  coming  year  whereby  tremendous 
lignite  deposits  of  that  part  of  Canada  will  be  made  available  for  the 
citizens  of  the  north-west. 

Mr.  Ross  is  a  Canadian  of  Scotch  Presbyterian  ancestry,  having 
been  born  at  Woodstock,  Ont.  on  August  29th,  1865  and  was  educated 
in  the  public  and  high  schools  of  his  native  town  and  in  1890  graduated 
from  the  School  of  Practical  Science  of  the  University  of  Toronto. 
Before  going  to  the  University  he  served  his  full  time  as  apprentice  as 
machinist  with  Robert  Whitelaw,  engine  builders,  Woodstock,  Ont. 
Following  graduation  for  three  years  he  was  engineer  in  charge  of  the 
engineering  department  of  the  Canadian  General  Electric  Company 
at  Sherbrooke.    In  1893  he  was  appointed  chief  electrical  and  mechanic- 


al engineer  of  the  Royal  Electric  Company  of  Montreal  in  charge 
of  all  engineering  in  station  and  shops.  Since  1896  Mr.  Ross  has  been 
engaged  in  consulting  engineering  practice  and  has  been  responsible 
for  the  design  of  many  important  electrical  and  power  installations 
including  the  West  Kootenay  Power  and  Light  plant  at  Bonnington 
Falls,  B.C. ;  the  Huronian  Company's  plant  and  that  of  the  Canadian 
Copper  Company  at  Copper  Cliff,  Ont.;  Canadian  Pacific  Railway 
Angus  Shops;  Westmount  electric  plant;  West  India  Electric  Company, 
Jamaica;  Farnham  Power  plant,  Farnham,  Que.;  Convocation  Hall, 
University  of  Toronto,  Toronto;  Central  Heat,  Light  and  power 
Company,  Montreal  and  with  Messrs.  Lea  and  Francis  on  the  Edmonton 
water  supply  and  electrical  distribution  and  many  others. 

At  various  times  he  has  acted  as  consultant  to  the  following 
bodies:  the  Hydro  Electric  Power  Commission  of  Ontario;  The  Canadian 
Pacific  Railway;  the  Hydro  Electric  Power  Commission  of  Toronto 
and  the  great  majority  of  the  larger  cities  and  municipalities  through- 
out the  Dominion.  His  engineering  work  in  addition  to  his  operations 
in  Canada  has  been  carried  on  in  China,  India,  Strait  Settlements, 
Russia,  Finland,  Scotland,  Australia,  Jamaica  and  the  United  States. 

A  few  years  ago  when  the  City  of  Montreal  became  involved  in 
what  is  known  as  the  "acqueduct  muddle"  Mr.  Ross  took  a  leading 
part  in  organizing  the  rate-paying  engineers  of  the  City,  who  were 
the  means  of  educating  the  public  to  the  real  state  of  affairs  and  of 
saving  the  City  several  million  dollars. 

Mr.  Ross  for  a  number  of  years  was  lecturer  at  McGill  University 
and  is  author  of  "  Engineering  Economics."  He  is  a  Fellow  of  the 
American  Institute  of  Electrical  Engineers,  a  Member  of  the  American 
Water  Works  Association,  and  for  many  years  an  active  officer  of 
The  Engineering  Institute  of  Canada  as  Councillor  and  Vice-President. 
He  is  a  member  of  the  University  Club  of  Montreal  and  Montreal 
Clubs  and  for  years  has  been  commodore  of  the  Royal  St.  Lawrence 
Yacht  Club.  He  has  been  one  of  the  leading  spirits  in  sailing  at  which 
he  is  a  well-known  expert  and  which  is  his  chief  recreation. 
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CORRESPONDENCE 


An  Appreciation 


I 

0 


Editor,  Journal : 

I  have  received  with  much  pleasure  the  two  volumes 
of  transactions  on  the  Quebec  Bridge. 

To  know  that  membership  in  the  E.I.C.  makes 
available  for  one,  information  on  works  of  such  magnitude 
in  the  detail  with  which  these  volumes  are  presented, 
makes  one  feel  that  the  E.I.C.  is  second  to  none  among 
the  engineering  societies  the  world  over. 

Yours   very  truly, 
R.  Laurence  Weldon. 

Ontario  Legislation 

Ottawa,  January  22,  1920. 
Editor,  Journal . 

In  response  to  your  suggestion  for  a  statement  from 
the  Ontario  Provincial  Division  respecting  an  open  letter 
to  The  Journal  signed  by  "an  Ontario  member",  I  beg 
to  submit  the  following: — 

At  a  meeting  of  the  Ontario  Provincial  Division 
Committee  in  Toronto  in  November  last,  the  question 
of  legislation  to  define  the  status  of  the  engineer  in  the 
Province  of  Ontario  was  given  very  careful  and  lengthy 
consideration.  At  that  time  the  legislative  proposals  of 
the  J.C.T.O.  referred  to  were  not  fully  known,  but  suffi- 
cient information  was  available  to  indicate  in  a  general 
way  the  trend  of  their  proposals.  It  was  unanimously 
agreed  that  the  recent  efforts  of  the  J.C.T.O.  should  be 
given  full  and  sympathetic  consideration,  and  it  was  felt 
that  inasmuch  as  the  J.C.T.O.  scheme  was  radically 
different  from  that  proposed  by  The  Engineering  Institute, 
it  would  very  profitably  form  the  basis  of  consideration 
along  with  the  E.I.C.  Bill,  by  some  general  committee 
which  could  go  into  the  whole  question  thoroughly  and 
report  as  to  what  would  be  the  best  scheme  of  legislation 
and  the  most  desirable  method  of  achieving  it  so  far  as 
the  Province  of  Ontario  is  concerned. 

The  Provincial  Division  decided  that  the  most 
practicable,  generally  acceptable  means  of  securing  the 
considered  judgment  of  all  the  professional  engineers  in 
Ontario  would  be  through  the  medium  of  an  Advisory 
Conference  Committee,  which  would  consist  of  two 
representatives  from  those  existing  organized  technical 
bodies  in  Ontario,  the  majority  of  whose  members  were 
professional  engineers. 

It  was  accordingly  agreed  that  the  Provincial  Div- 
ision should  suggest  immediately  to  the  following  proposed 
constituent  bodies  that  they  appoint  two  representatives 
each  to  such  an  Advisory  Conference  Committee: — 
American  Society  of  Mechanical  Engineers;  American 
Institute  of  Electrical  Engineers;  Canadian  Mining 
Institute;  Canadian  Institute  of  Chemical  Engineers; 
Ontario  Association  of  Architects;  Engineering  Institute 
of  Canada. 


Early  in  December  an  appropriate  letter  was  for- 
warded to  each  of  the  bodies  mentioned  above,  and 
satisfactory  replies  have  been  received  from  all  of  them. 
While  there  has  been  unavoidable  delay  in  securing  the 
official  and  formal  appointment  of  two  representatives 
from  each  of  these  bodies,  it  is  confidently  expected  that 
it  will  be  possible  to  convene  the  Advisory  Conference 
Committee  in  Toronto,  immediately  after  the  Annual 
Meeting  of  The  Engineering  Institute,  which  will  be  held 
the  last  week  in  January. 

Yours  faithfully, 

J.  B.  Challies, 

Chairman,  Ontario  Provincial  Division. 


i 
i 

0" 


REPORT  OF  COUNCIL  MEETING 


Since  the  last  issue  of  The  Journal  three  meetings 
of  Council  have  been  held:  one  on  January  26th,  one 
on  January  29th  and  one  on  February  17th,  at  all  of 
which  a  considerable  amount  of  business  was  transacted. 

Approving  the  reports  of  committees  and  branch 
reports,  the  agenda  of  the  Annual  Meeting  and  the 
programme  of  the  Professional  Meeting,  together  with 
the  opening  of  a  ballot,  were  the  main  features  of  the 
meeting  on  January  26th. 

On  January  29th  the  meeting  was  held  at  the  Mount 
Royal  Club,  Montreal,  at  which  were  present:  President 
R.  A.  Ross,  in  the  chair;  Past  Presidents  Leonard  and 
H.  H.  Vaughan;  Vice-President,  H.  E.  T.  Haultain; 
Councillors,  Messrs.  W.  A.  McLean,  Alex.  Gray,  G. 
Gordon  Gale,  John  Murphy,  Julian  C.  Smith,  J.  B. 
Challies,  J.  E.  Gibault,  J.  M.  Robertson,  Arthur  Surveyer, 
Frederick  B.  Brown,  Peter  Gillespie,  Ernest  Brown. 
There  were  also  present  Past  Presidents  Phelps  Johnson, 
Sir  John  Kennedy,  G.  H.  Duggan,  Col.  W.  P.  Anderson 
and  retiring  Councillor  James  White.  At  this  meeting 
the  auditors,  the  treasurer  and  secretary,  were  all  re- 
appointed. Resolutions  of  thanks  were  passed  to  those 
who  had  provided  papers  and  entertained  the  members 
during  the  Professional  Meeting.  The  suggestion  of 
the  Finance  Committee  was  adopted  and  it  was  decided 
that  all  members  would  be  asked  for  a  voluntary  con- 
tribution of  two  dollars  to  The  Journal. 

The  meeting  of  February  17th,  discussed  and  trans- 
acted a  large  amount  of  routine  business.  The  chairmen 
of  the  standing  committees  of  Council  were  nominated, 
as  was  a  representative  to  the  Canadian  Engineering 
Standards  Association,  and  the  Editorial  Committee  was 
re-appointed.  The  question  of  the  appointment  of 
regular  committees  was  left  in  abeyance  pending  a  deci- 
sion regarding  the  status  of  the  committees  of  the  Engineer- 
ing Standards  Ass'n  in  relation  to  The  Institute.  A 
committee  consisting  of  Councillors  Gale,  Murphy, 
and  Challies,  was  appointed  to  consider  and  report  on 
the  classification  of  applicants  mentioned  in  corres- 
pondence with  the  Ottawa  Branch.  It  was  decided  that 
the  final  date  for  the  addition  of  names  to  the  Honour 
Roll  would  be  November  11th,   1918.    That  is,  those 
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who  were  members  on  that  date  or  whose  applications 
were  of  a  previous  date.  A  committee  was  appointed 
to  consider  the  entire  matter  of  publicity  in  connection 
with  Institute  affairs,  papers  and  addresses  presented  at 
branch  and  other  meetings  and  recommend  regulations 
to  the  Council  for  adoption  by  The  Institute  in  this  con- 
nection. Routine  business  consisting  of  a  large  amount 
of  correspondence  to  be  noted  and  giving  consideration 
to  all  other  matters  on  the  agenda  completed  the  business 
of  the  evening. 

On  January  26th  the  following  admissions  and 
transfers  were  effected: 

Members. 

Nathaniel  Child  Mills,  B.Sc,  C.E.,  E.E.,  (Tufts 
Coll.),  of  Montreal,  P.Q.,  vice-president  and  general 
manager,  Montreal  Armature  Works,  Limited;  Albert 
Irving  Payne,  C.  E.  (Princeton  Univ.),  of  Calgary, 
Alta.,  designing  and  supervising  engr.,  P.  Burns  &  Co., 
Ltd.;  Wilfred  Arthur  Winfield,  of  Halifax.  N.S.,  general 
superintendent  of  plant,  Maritime  Telephone  &  Telegraph 
Co.,  Ltd. ;  Archibald  Edward  Wright,  of  Copper  Mountain, 
B.C.,  i/c  of  Canadian  Copper  Corpn. 

Associate  Members. 

Cecil  Henry  Bidden,  Lieut.,  D.L.S.,  of  Regina, 
Sask.,  draftsman  &  plan-checker,  Surveys  Branch, 
Dept.  of  Highways;  James  Andrew  Coombs,  B.A.Sc. 
(Univ.  of  Tor.),  of  Toronto,  Ont.,  i/c  surveys,  Nipigon 
project,  Hydro  Electric  Power  Commission;  Cecil  Mc- 
Gregor Crooks,  of  Bedford,  N.S.,  i/c  office  engineering 
work,  Telephone  Company  of  Prince  Edward  Island; 
William  Oswald  Cudworth,  of  North  Bay,  Ont.,  drafts- 
man, Dist.  Engr's.  Office,  C.P.R.;  William  Andrew 
Gilmour,  M.A.B.Sc,  (Edinburgh  Univ.),  of  Montreal, 
P.Q.,  assistant  engr.,  Montreal  Water  &  Power  Co.; 
Kenneth  Gordon,  of  Moncton,  N.B.,  signal  inspector, 
C.N.R.;  William  Arthur  Grafftey,  B.Sc.  (McGill  Univ.), 
of  Westmount,  P.Q.,  engr.,  wood  dept.,  Riordon  Pulp 
&  Paper  Co.,  Ltd.;  Philip  Stancliffe  Gregory,  B.A., 
(Bishops  Coll.),  B.Sc.  (McGill  Univ.),  of  Montreal, 
P.Q.,  elec.  engr.,  subsidiary  distribution  companies, 
Shawinigan  Water  &  Power  Co.;  Harold  Wilson  Harkness, 
B.A.,  B.Sc,  (Queen's  Univ.),  of  Tsinanfu,  China,  teacher 
of  physics  and  res.  engr.  for  Shantung  Christian  Uni- 
versity; Henry  Francis  Hebert,  of  Toronto,  Ont.,  Hydro 
Electric  Power  Commission;  Charles  Edward  Herd,  of 
Montreal,  P.  Q.,  design  &  estimate  dept.,  Dominion 
Bridge  Co.,  Ltd.;  Henry  Buell  Hicks,  Major,  of  Cran- 
brook,  B.C.,  dist.  engr.,  Water  Rights  Branch,  Dept.  of 
Lands;  Ernest  Hodgson  Jupp,  Lieut.,  B.A.Sc.  (Univ.  of 
Tor.),  of  Orillia,  Ont.,  asst.  enor.,  Mclntyre  Gold  Mines; 
Ralph  Evans  MacAfee,  Capt,  B.  Sc.  (McGill  Univ.), 
of  Montreal,  P.Q.,  sales  engr.,  Babcock  &  Wilcccks,  Ltd.; 
C.  K.  S.  Macdonell,  Capt.,  of  Barrie,  Ont.,  town  engr.; 
Leslie  Briggs  McCurdy,  Capt.,  C.E.  (N.S.  Tech.  Coll.), 
of  Truro,  N.S.,  industrial  surveyer,  D.S.C.R.,  Halifax; 
William  Gordon  McGhie,  Major,  B.A.Sc.  (Univ.  of 
Tor.),  of  St.  Catharines,  Ont.,  sales  engr.,  Canadian 
Crocker- Wheeler  Co.  Ltd.;  Joseph  Starr  Mills,  of  New 


Glasgow,  N.S.,  asst.  engr.  on  maintenance,  C.N.R.; 
George  Charles  Perkins,  of  Lachine,  P.Q.,  2  yrs.  W.A.A., 
recently  demobilized,  at  present  on  contract  work; 
Ernest  Lochlin  Pettingill,  B.Sc.  (Queen's  Univ.),  of 
Copper  Cliff,  Ont.,  representative  on  constrn.  of  storage 
dam,  International  Nickel  Corpn.;  WTesley  Blaine  Redfern, 
B.A.Sc.  (Univ.  of  Tor.),  of  Toronto,  Ont.,  with  E.  A. 
James  Co.,  Ltd.;  Arthur  Sande,  of  Hamilton,  Ont., 
private  practice,  conslt.  engr.;  John  James  Traill,  B.A.Sc, 
C.E.,  (Univ.  of  Tor.),  of  Toronto,  Ont.,  asst.  prof,  of 
hydraulics,  Univ.  of  Toronto;  Leon  S.  Tuck,  B.Sc. 
(Univ.  of  Maine),  of  Kenogami,  P.Q.,  engr.,  Price  Bros. 
&  Co.,  Ltd.;  John  Edwin  Archibald  Warner,  B.Sc. 
(McGill  Univ.),  of  Cape  Madeleine,  P.Q.,  asst.  engr., 
i/c  plant  design,  St.  Maurice  Paper  Co.,  Ltd.;  Edward 
Spragge  Winslow,  B.Sc.  (M.E.)  (McGill  Univ.),  of  West- 
mount,  P.Q.,  asst.  to  gen.  mgr.,  Canadian  Ingersoll- 
Rand  and  Jenckes  Machine  Co. ;  Sylvester  Cuthbert 
Wolfe,  B.S.  (Mass.  Inst,  of  Tech.),  of  Montreal,  P.Q., 
engr.  i/c  design,  Lockwood,  Greene  &  Co.  of  Canada, 
Ltd. 

Juniors. 


Clyde  F.  Camber,  of  Minto,  N.B.,  engr.  i/c  mining 
operation,  Grand  Lake  Coal  Co.,  Ltd.;  George  Vibert 
Douglas,  Capt.,  of  Montreal,  P.Q.,  attending  McGill 
University;  Bruce  Henry  Johnston,  lieut.,  of  Toronto, 
Ont.,  at  present  attending  University  of  Toronto;  Merle 
Franklin  Ker,  B.Sc.  (Queen's  Univ.),  of  Niagara  Falls, 
Ont.,  field  draftsman,  Hydro  Electric  Power  Commis- 
sion; Ewen  MacEwen,  of  Montreal,  P.Q.,  3J^  yrs.  W.A.A., 
at  present  in  fourth  year,  civil  engr.,  McGill  University; 
Donald  Henry  Macfarlane,  Capt.,  M.C.,  of  Montreal, 
P.Q.,  4  yrs.  W.A.A.,  at  present  third  year.Mechenical 
engr.,  McGill  University;  James  Harold  McKinney, 
of  St.  John,  N.B.,  asst.  engr.  on  constrn.,  Courtenay 
Bay  Drydock  and  breakwater;  Robert  Melrose,  of  St.  John, 
N.B.,  deputy  land  surveyor,  Prov.  of  N.B-;  Edgar 
Penney,  of  Montreal,  P.Q.,  3  yrs.  W.A.A.,  at  present 
attending  McGill  University;  William  Douglas  Proctor, 
Lieut.,  of  Toronto,  Ont.,  3  yrs.  W.A.A.,  at  present 
attending  University  of  Toronto;  Gordon  Hamilton 
Rochester,  Capt.,  of  Montreal,  P.Q.,  4  yrs.  W.A.A.,  at 
present  third  year  chemical  engr.,  McGill  University; 
George  Henry  Thurber,  of  Chatham,  N.B.,  asst.  engr., 
Department  of  Public  Works. 


Transferred  from  the  Class  of  Associate  Member  to  that 

of  Member. 

Joseph  Aime  Godefroy  Goulet,  M.E.  (McGill  Univ. 
&  Ecole  Poly.),  of  Peterboro,  Ont.,  mech.  engr.,  Canadian 
General  Electric  Co.;  George  Gray  Hare,  B.A.Sc.  (C.E.) 
(McGill  Univ.),  city  engr.;  Charles  Conyers  Kirov,  of 
St.  John,  N.B.,  dist.  engr.,  N.B.  district,  C.P.R.;  Francis 
Fielding  Longley,  Col.  D.S.M.,  O.B.E.,  of  New  York, 
N.Y.,  member  of  firm  Hazen,  Whipple  &  Fuller,  conslt. 
engrs.;  William  Lindsay  Malcolm,  Lt.-Col.,  M.A.,  B.Sc. 
(Queen's  Univ.),  O.L.S.,  D.L.S.,  professor,  municipal 
engineering,  Queen's  University,  Kingston,  Ont. 
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Transferred  from  the  Class  of  Junior  to  that  of  Associate 

Member. 

Timothy  Dwight  Ruggles,  Captain,  B.Sc.  (Univ. 
of  N.B.),  of  Kenora,  Ont.,  div.  engr.,  C.P.R.;  Harold 
Sprenger,  of  Winnipeg,  Man.,  Carter-Halls-Aldinger  Co. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 

Member. 

James  Archibald  Knight,  Capt.,  M.C.,  B.A.Sc. 
(Univ.  of  Tor.),  of  Toronto,  Ont.,  hydraulic  design, 
Hydro  Electric  Power  Commission. 

Transferred  from  the  Class  of  Student  to  that  of  Junior. 

Frank  Douglas  Austin,  B.A.Sc.,  (Univ.  of  Tor.),  of 
Sault  Ste.  Marie,  Ont.,  asst.  to  city  engr.;  William  Earle 
Longworthy,  Lieut.,  M.C.,  B.A.Sc.  (Univ.  of  Tor.), 
of  Regina,  Sask.,  asst.  engr.  on  sewage;  Donald  Stuart 
McPhail,  Capt.,  of  Montreal,  4  yrs.,  civil  engineering, 
McGill  University;  Harold  Morton  Roscoe,  B.Sc.  (McGill 
Univ.),  of  Anyox,  B.C.,  asst.  mining  engr.,  Hidden 
Creek  Mine,  Granby  Consolid.  Mining,  Smelting  and 
Power  Co.;  Eugene  Levering  Schellens,  B.Sc.  (McGill 
Univ.),  of  Montreal,  P.Q.,  mechanical  representative, 
Franklin  Railway  Supply  Co.  of  Canada,  Ltd. 


The  following  Students  were  admitted,  February 
17th:— 

R.  W.  Beckett,  G.  W.  Beecroft,  P.  G.  A.  Brault, 
W.  R.  Bunting,  F.  C.  Carley,  J.  D.  Conover,  R.  H.  B. 
Cook,  A.  L.  Dobson,  P.  R.  Drummond,  M.  G.  Evans, 
T.  E.  J.  Flynn,  R.  B.  Glave,  J.  H.  Hickey,  J.  G.  Johnston, 
H.  L.  Kennedy,  G.  E.  Kerr,  H.  T.  Kirkpatrick,  J.  A. 
Macdonald,  T.  M.  Maclntyre,  W.  A.  Messenger,  L.  J. 
Murtha,  W.  M.  Pfeiffer,  J.  T.  Quinlan,  W.  M.  Reynolds, 
F.  H.  Schultz,  D.  J.  Shrimpton,  J.  M.  Smith,  H.  J. 
Stevenson,  L.  F.  Stokes,  L.  D.  Tatley. 


i 


BRANCH  NEWS 


Victoria  Branch 

//.  M.  liigwood,  A.M.E.I.C.,  Sec.-Treas. 

At  the  meeting  of  the  Victoria  Branch  of  The  Engin- 
eering Institute  of  Canada  held  on  Wednesday  evening, 
Jan.  14th,  in  the  Provincial  Library,  a  paper  was  read  by 
D.  O.  Lewis  M.E.I.C.  on  "The  Development  of  Railways". 

To  illustrate  his  address  the  reader  had  a  large 
number  of  excellent  photographs  showing  all  types  of 
Railway  Locomotives  and  Carriages  from  the  earliest 
horse-drawn  style  which  ran  on  a  prepared  track,  to 
the  Rocket,  the  famous  engine  with  which  George  Stephen- 
son won  the  prize  of  500  pounds  offered  by  the  Liverpool 
and  Manchester  Railway  in  1829. 


The  paper,  which  is  to  be  followed  by  a  review  of  the 
period  from  the  time  of  the  Rocket  to  the  460  ton  locomo- 
tive, at  some  future  date,  was  enjoyed  by  those  present, 
and  a  hearty  vote  of  thanks  was  tendered  the  lecturer. 

The  question  of  vital  importance  which  is  occupy- 
ing the  minds  of  all  members  at  the  present  time  is  the 
probable  fate  of  the  Professional  Engineers  Bill,  which 
goes  to  the  Private  Bills  Committee  for  its  first  considera- 
tion, at  10  a.m.  on  Thursday  the  19th  inst. 

The  social  activities  of  the  branch  are  to  be  curtailed 
on  account  of  the  prevalence  of  influenza,  and  the 
committee  has  cancelled  the  reception  which  should 
have  been  held  on  the  23rd  of  the  month. 

On  Wednesday,  the  11th,  a  lecture  by  W.  F.  Best 
on  the  Geology  of  Mines  was  attended  by  a  small  but 
very  interested  audience.  Mr.  Best  had  some  very 
interesting  sketches  and  diagrams  to  illustrate  his  remarks. 
The  paper  was  much  appreciated  by  those  able  to  attend, 
and  considerable  interest  was  evinced.  Col.  A.  W.  R. 
Wilby,  the  vice-chairman  of  the  branch,  presided. 

WINTER  PROGRAMME   1920 

Jan.     14 — Regular  Meeting  in  Provincial  Library. 

Paper  by  D.  O.  LEWIS,  M.E.I.C,  "Develop- 
ment of  Railways"  part  II 
Jan.    26 — Informal  Reception  in  K.  of  C.  Hall. 

Fort  Street. 
Feb.    11 — Regular  Meeting  in  Provincial  Library. 

Paper  by  W.  F.  BEST,  "Geology  of  Coal 

Mines." 
Feb.    23 — Informal  Reception  in  K.  of  C.  Hall. 
Mar.   10 — Regular  Meeting  in  Provincial  Library. 

Paper  by  Prof.  E.G.  MATHESON,  M.E.I.C. 

"Sub-Aqueous  Foundations." 
Mar.  22 — Informal  Reception  in  K.  of  C.  Hall. 
Apr.    14 — Regular  Meeting  in  Provincial  Library. 

Paper  by  E.   P.   GIRDWOOD,   M.E.I.C. 

River  Protection,  Roads  and  Bridges. 
Apr.    26 — Informal  Reception  in  K.  of  C.  Hall. 


Vancouver  Branch 

J.  A'.  Anderson,  A. M.E.I.C,  Sec.-Treas. 

A  general  meeting  of  the  Vancouver  Branch  was 
held  on  Monday,  January  5th,  at  the  Board  of  Trade 
Building,  at  which  a  very  interesting  paper  entitled 
"  Sunlight  Engineering  in  Relation  to  Housing  and 
Town  Planning  "  was  read  by  H.  L.  Seymour,  A.M.E.I.C. 
Mr.  Seymour  is  an  authority  on  Town  Planning,  and 
the  paper  was  heard  with  great  interest  by  all  present. 
Following  Mr.  Seymour's  paper,  A.  C.  Dalzell,  M.E.I.C. 
gave  a  short  talk  on  "  Town  Planning  Legislation." 
A  general  meeting  of  the  Vancouver  Branch  was  held 
on  Tuesday  February  3rd,  at  which  a  very  interesting 
and  thorough  paper  was  read  by  H.  M.  Burwell,  M.E.I.C, 
on  "The  Reclamation  of  the  Northerly  Part  of  Pitt 
Meadows,  B.C.". 
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Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Sec.-Treas. 

Regular  meetings  of  the  Winnipeg  Branch  have  been 
held  on  January  2nd,  21st,  and  February  5th.  At  the 
meeting  held  on  January  2nd,  Col.  R.  H.  Mulock, 
A.M.E.I.C.,  read  a  very  interesting  paper  on  the  "  History 
of  Aviation,"  illustrated  by  lantern  slides,  at  that  on 
January  21st,  Thos.  R.  Deacon,  M.E.I.C.,  addressed 
the  members  on  the  subject,  "  Some  Considerations  in 
the  Use  of  Powdered  Fuels,"  and  on  February  5th,  Frank 
H.  Martin,  chief  engineer  of  the  Winnipeg  River  Power 
Company  presented  a  paper  on  the  "  Economics  of 
Water  Wheel  Design."  Mr.  Martin  discussed  the 
characteristics  which  determine  their  economics  with 
reference  to  various  conditions  of  head.  This  address 
was  also  well  illustrated  by  lantern  slides.  At  the  same 
meeting  the  report  of  the  delegates  to  the  Annual  Meeting 
of  The  Institute  was  received,  and  a  nominating  committee 
was  appointed  to  draft  a  slate  of  officers  for  the  ensuing 
year. 

Sault  Ste.  Marie  Branch 

Newton  L.  Somers,  A.M. E.I. C,  Sec.-Treas. 

After  an  existence  of  twelve  months,  the  Sault  Ste 
Marie  Branch  begins  its  second  year,  that  of  1920,  with 
renewed  energy  and  a  resolve  on  the  part  of  the  Executive 
and  the  members  themselves  to  increase  the  use  of  the 
Branch  to  its  members,  to  The  Institute  and  to  Engineer- 
ing. As  a  beginning  a  Committee  consisting  of  Messrs 
L.  R.  Brown,  A.M.E.I.C.  and  Geo.  Kohl,  A.M.E.I.C. 
was  chosen  to  act  with  the  Secretary  to  this  end.  The 
first  endeavour  is  to  make  the  meetings  of  the  utmost 
value  to  the  resident  members  due  to  the  diversified 
interests  of  individual  members,  it  has  been  decided  to 
keep  as  far  as  possible  away  from  highly  technical  sub- 
jects. These,  while  of  great  value  in  themselves  and  of 
considerable  interest  in  larger  Branches  are,  in  our  case, 
of  interest  to  probably  only  two  or  three  causing  thereby, 
a  gradual  falling  off  of  attendance  at  the  meetings.  To 
offset  this,  talks  and  papers  on  subjects  of  general  interest 
as  economic  subjects,  local  problems,  engineering  history 
etc.  will  be  given.  Our  hope  is,  in  this  way  to  interest 
all  the  members  and  at  the  same  time  give  that  class  of 
information  in  our  meetings  which  we  all,  as  ordinary 
practising  engineers,  so  woefully  lack  ie.  and  appreciation 
of  the  broad  principles  of  economics  and  finance. 

Our  new  policy  was  launched  at  the  regular  monthly 
meeting  on  the  evening  of  January  29  by  a  talk  on  the 
"Economics  of  Mechanical  Engineering"  given  by  A.  W. 
Sinnamon,  Assistant  Chief  Engineer  of  the  Algoma  Steel 
Corporation.  During  the  course  of  the  talk,  Mr.  Sinna- 
mon cited  instances  of  failures  of  projects  due  solely  to 
the  lack  of  the  necessary  knowledge  of  economics  on  the 
part  of  the  engineer  in  charge;  also  on  the  other  hand 
were  instances  of  brilliant  success  brought  about  by  broad 
gauge  engineers,  as  efficient  in  the  use  of  the  implements 
of  the  financier  as  of  the  Engineer.  The  speaker  drew 
attention  to  the  lack  of  this  particular  branch  of  instruc- 
tion in  our  Schools  of  Engineering  and  to  the  efforts  and 


success  of  Mr.  Ross  with  a  course  of  this  sort  at  McGill. 
In  concluding,  the  advice  of  the  speaker  to  the  Engineer- 
ing Profe  sion  as  a  whole  was  to  pay  more  attention  to 
this  important  phase  of  our  mental  equipment. 

The  address  was  very  enthusiastically  received  by 
those  present  and  as  a  tribute  to  the  speaker  and  the 
popularity  of  his  subject,  the  Executive  was  asked  to 
try  and  induce  Mr.  Sinnamon  to  go  further  into  the 
subject  at  a  future  meeting. 


Niagara  Peninsula  Branch 

R.  P.  Johnson,  A.M.E.I.C.,  Secretary 

A  meeting  of  the  Branch  was  held  on  Feb.  6th, 
at  the  Thorold  Engineers  Club  for  the  purpose  of  listening 
to  an  address  on  "  Recent  Theories  in  Proportioning 
Concrete  "  by  R.  B.  Young,  A.M.E.I.C,  assist, 
laboratory  engineer,  Hydro  Electric  Power  Commission 
of  Ontario.  , 

The  speaker  dealt  with  theories  and  practical  dis- 
coveries which  have  been  made  by  investigators  in  the 
United  States  and  Canada  and  with  his  own  research 
work  and  results  in  the  Hydro  laboratories,  and  showed 
by  means  of  lantern  slide  charts  and  diagrams  the  great 
importance  of  the  water  content  of  concrete.  The 
method  of  obtaining  constant  strength  concrete  of 
different  degrees  of  consistency  or  workableness  by 
working  to  a  definite  ratio  of  water  to  cement  was  des- 
cribed in  full. 

The  speaker  described  how  he  had  developed 
Edwards'  surface  area  theory  as  applied  to  sand  to  the 
course  aggregate  and  the  analogy  between  Abram's 
fineneness  modulus  and  the  surface  area  principle. 

The  results  of  the  application  of  new  principles 
developed  in  the  Hydro  laboratories  to  actual  concrete 
construction  work  were  shown  to  be  of  a  very  satisfactory 
nature. 


The  Branch  Executive  Committee  held  a  meeting 
on  Feb.  3rd  and  transacted  a  large  amount  of  business 
of  which  the  following  items  are  of  interest  to  the  member- 
ship generally:— 

The  Chairman  has  appointed  H.  L.  Bucke,  M.E.I.C., 
as  Branch  representative  on  The  Institute  Nominating 
Committee  for  1920.  This  appointment  has  been  ratified 
by  the  Executive  Committee. 

The  Branch  By-Laws  as  approved  by  a  general 
meeting  of  the  Branch  on  Nov.  25th,  1919,  have  been 
approved  by  Council. 

In  view  of  the  fact  that  there  are,  from  time  to  time, 
appointments  to  public  positions  and  commissions  made 
by  the  Provincial  Government  and  that,  in  the  best 
interests  of  the  public  these  positions  frequently  call 
for  the  appointment  of  an  engineer: — 

Be  it  resolved: — 

That  the  Executive  Committee  of  the  Niagara 
Peninsula  Branch  strongly  urge  upon  the  Executive 
Committee  of  the  Ontario  Provincial  Division  the  neces- 
sity of  setting  up  machinery  for  bringing  these  matters 
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promptly  to  the  attention  of  the  Provincial  premier  at  the 
time  they  come  up  for  consideraton.  It  is  the  opinion  of 
the  Niagara  Peninsula  Branch  Executive  that  a  committee 
of  members  resident  in  Toronto  should  be  formed  whose 
duty  it  would  be  to  interview  the  government  as  occasion 
arises  and  to  follow  this  up  with  publicity  in  the  form 
of  write-ups  for  the  Associated  Press. 

Moved  by  R.  P.  Johnson, 
Seconded  by  W.  P.  Near. 

The  resolution  carried  and  copies  have  been  sent 
to  the  Ontario  Provincial  Division  and  to  Headquarters 
for  further  action. 

The  question  was  introduced  as  to  whether  the 
Executive  would  take  any  further  action  in  making  use 
of  the  salary  schedule  adopted  by  the  Branch  on  Nov. 
25th  last.  The  action  of  the  Toronto  Branch  in  having 
their  schedule  printed  and  distributed  was  noted.  The 
secretary  was  instructed  to  communicate  with  the  Ontario 
Provincial  Division  and  advise  that  this  Branch  Executive 
is  of  the  opinion  that  the  Provincial  Division  should 
take  steps  to  prepare  a  salary  schedule  along  the  lines 
of  those  of  the  Toronto  and  Niagara  Peninsula  Branches 
and  that  this  schedule  should  be  printed  and  copies  sent, 
to  each  Branch  in  the  Province  with  instructions  to 
distribute  them  to  all  employers  of  engineers  within  the 
respective  Branch  radii. 

The  matter  of  appointing  a  Branch  Legislation  Com- 
mittee was  discussed.  On  account  of  the  special  nature 
of  this  subject  and  the  large  amount  of  printed  matter 
requiring  perusal  and  study,  it  was  thought  that  particular 
care  should  be  taken  in  appointing  this  committee. 
The  Officers  were  instructed  to  suggest  names  for  such 
a  committee  to  the  Executive. 

The  Council  and  Executive  of  the  Ontario  Provincial 
Division  have  approved  the  request  of  the  Branch  to 
hold  the  1920  Professional  Meeting  at'  Niagara  Falls 
under  the  auspices  of  the  Branch.  The  Professional 
Meeting  Committee  have  held  two  meetings  up  to 
Feb.  3rd  and  appointed  convenors  of  sub-committees 
for  attending  to  finance,  entertainment,  papers  and 
publicity.  The  convenors  of  the  sub-committees  have 
received  instructions  to  appoint  their  own  committees 
but  suggestions  as  to  personnel  in  each  case  have  been, 
made  by  the  general  Committee. 

The  Secretary  of  the  Professional  Meeting  Committee 
has  been  in  direct  correspondence  with  the  Secretary 
of  the  American  Institute  of  Chemical  Engineers  in 
connection  with  holding  a  joint  professional  meetings 
and  has  ascertained  that  this  will  not  be  feasible  as  the 
A.I.C.E.  wish  to  hold  their  meeting  at  Montreal. 

The  dates  for  the  Professional  Meeting  have  been 
set  for  September  16th,  17th  and  18th. 

The  attention  of  members  is  called  to  an  oversight 
in  the  Branch  Salary  Schedule  as  published  in  The  Journal 
of  December.  The  signatures  of  Messrs.  N.  R.  Gibson 
and  D.  T.  Black  should  have  been  shown  along  with 
those  of  the  other  members  of  the  Salary  Committee, 
Messrs.  Lazier,  Gisborne  and  Frost.  Mr.  Gibson  and 
Mr.  Black  approved  the  Salary  Committee  report  but 
were  not  present  at  the  meeting  at  which  it  was  signed 
and  submitted  to  the  Branch. 


Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C.,  Sec.-Treas. 

The  first  meeting  of  the  Branch  for  the  New  Year 
was  held  Monday  evening,  January  19th,  in  the  Audi- 
torium of  the  Chamber  of  Commerce.  There  were  present 
fifteen  members  and  several  friends  of  the  speaker  for 
the  evening. 

The  Branch  business  at  meeting  was  made  very 
brief,  first  the  election  of  A.  T.  Riddell  as  representative 
on  The  Institute  Nominating  Committee,  second  the 
matter  of  the  delegate  to  the  Annual  Convention  at 
Montreal.  This  matter  was  left  in  the  hands  of  the 
executive,  who  later  appointed  our  Chairman,  Mr.  Craig. 

The  main  feature  of  the  evening  was  an  address  by 
Col.  H.  J.  Lamb,  D.S.O.,  M.E.I.C,  who  served  with 
distinction  with  the  Canadian  Overseas  Forces  from 
the  outbreak  of  war  in  1914  until  1917  when  he  was 
seconded  to  the  Imperials,  where,  until  the  spring  of 
1919,  he  acted  as  Assistant  Director  of  Field  Works 
and  Fortifications.  Col.  Lamb  had  been  District  Engineer 
for  Department  of  Public  Works  in  this  district,  and 
his  remarks  were  very  interesting  to  all,  especially  his 
former  business  and  personal  friends  present. 

The  speaker  selected  for  his  talk  the  Second  Battle 
of  Ypres  and  the  preparations  on  the  attack  on  Vimy 
Ridge.  In  spite  of  the  fact  that  Col.  Lamb  had  not 
prepared  a  formal  paper,  his  address  was  listened  to 
with  particular  interest  and  pleasure. 

A  hearty  vote  of  tanks  was  tendered  Col.  Lamb  and 
several  of  the  guests  of  the  evening  spoke  appreciation 
of  his  remarks  and  of  his  record  both  overseas  and  with 
the  Department  of  Public  Works. 

The  meeting  was  adjourned  at  10.10  p.m. 


Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary. 

The  regular  January  meeting  of  the  Peterborough 
Branch  was  held  on  Thursday  the  8th,  when  Mr.  Jas. 
Mackintosh  gave  a  digest  of  recent  proposed  legislation 
in  the  interests  of  engineers  in  Ontario.  Mr.  Mackintosh 
gave  the  history  of  the  various  attempts  that  have  been 
made  along  this  line,  and  considerable  discussion  took 
place  among  the  members  present.  The  merits  of  the 
different  types  of  legislation  which  have  been  proposed 
by  various  bodies  were  investigated,  but  no  decision  was 
arrived  at.  The  meeting  was  adjourned  until  Saturday 
evening  Jan.  24th,  when  the  discussion  will  be  continued. 

The  Committee  appointed  to  draft  a  set  of  By-Laws 
for  the  Branch,  brought  in  a  report,  and  after  considerable 
discussion  the  matter  was  left  over  for  further  consider- 
ation. 

A  special  meeting  of  the  Branch  was  held  on  Saturday, 
January  24th,  in  the  Board  of  Trade  Rooms,  at  8.00  P.M. 
The  draft  of  proposed  Branch  By-Laws  were  adopted 
as  read,  after  discussion,  were  ordered  to  be  sent  to  the 
Council  for  its  approval. 

P.  P.  Westbye  was  appointed  to  represent  the  Branch 
on  the  Nominating  Committee  at  the  Annual  Meeting 
at  Montreal. 
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The  discussion  on  the  Proposed  Legislation  for 
Engineers  was  resumed  from  last  meeting,  and  the 
discussion  was  led  by  Jas.  Mackintosh,  the  chairman 
of  the  Special  Legislation  Committee.  The  different 
points  of  the  two  drafts  now  before  the  Ontario  engineers 
were  elucidated.  The  following  resolution  was  passed, 
"  That  the  Peterborough  Branch  is  in  favor  of  some 
form  of  legislation  in  the  interests  of  the  Engineers  of 
the  Province." 

On  Thursday,  February  12th,  1920,  the  Branch 
entertained  J.  Grove  Smith,  Dominion  Fire  Commissioner, 
of  the  Department  of  Insurance  at  Ottawa.  Mr.  Smith 
spoke  to  a  combined  meeting  of  the  Board  of  Trade  and 
the  Branch,  on  the  Economical  Significance  of  Canada's 
Fire  Waste.  Mr.  Smith  used  three  reels  of  moving  pictu- 
res to  illustrate  his  subject. 

During  the  afternoon  Mr.  Smith  was  taken  around 
the  City,  and  inspected  the  fire  fighting  facilities,  and  the 
Waterworks  Department. 

Toronto  Branch 

H.  A.  Goldman,  A.M. E.I. C,  Secretary 

A  regular  meeting  of  the  Branch  was  held  at  the 
Mining  Building  of  the  Universitv  of  Toronto  on  Thurs- 
day, February  12th,  1920  at  8.15  P.M. 

The  Chairman  (R.  O.  Wynne-Roberts)  presided. 

The  minutes  of  the  previous  meeting  were  read  and 
approved. 

The  Chairman  read  several  notices  of  open  engineer- 
ing positions  in  Ontario  for  which  applicants  were  sought. 

The  Chairman  then  called  upon  the  first  speaker 
of  the  evening,  Capt.  F.  A.  Dallyn,  to  speak  on  conditions 
in  Siberia. 

Capt.  Dallyn  opened  his  remarks  with  the  statement 
that  "  Unhappily  very  little  favorable  could  be  said 
about  the  efficiency  or  ability  of  the  Kolchak  Govern- 
ment." He  then  proceeded  to  tell  a  tale  of  unhappiness, 
misery,  disease  and  filth  that  existed  there.  He  told  of 
hospitals  where  the  patients  numbered  double  the 
capacity  of  the  rooms,  and  therefore,  half  of  them  had 
no  beds  and  had  to  lie  on  the  floor.  He  told  of  large 
camps  where  the  majority  of  the  inmates  were  suffering 
from  typhoid  fever,  and  in  such  condition  were  lying 
in  cold  damp  places,  no  covering,  no  heat  and  not  a 
single  doctor  to  attend  to  them.  There  was  not  the 
least  possible  chance,  Capt.  Dallyn  said,  for  any  one  of 
them  to  recover  because  no  human  organism  could  resist 
such  conditions.  He  further  told  of  refugees  being 
packed  in  box  cars  and  sent  forth  back  and  from  station 
to  station,  thus  increasing  considerably  the  time  required 
in  reaching  a  certain  destination.  Sometimes  these 
cars  were  not  opened  for  several  days  in  succession  when 
no  provisions  were  available.  Many  of  these  unfortunate 
ones  were  afflicted  with  sickness  and  disease,  many  of 
them  died  on  the  road  and  were  thrown  out  of  the  cars. 
Looking  through  one  of  the  windows  of  these  box  cars, 
Capt.  Dallyn  said,  those  inside  did  not  at  all  appear  to 
resemble  human  beings  any  more,  they  looked  more 
like  animals  of  the  lower  type. 

Such  and  similar  pictures  of  conditions  in  Siberia 
were  described  by  Capt.  Dallyn. 


Major  Hertzberg,  who  spoke  after  Capt.  Dallyn, 
confined  himself  chiefly  to  his  military  experiences  and 
duties  that  he  had  to  perform  in  Siberia.  These  duties 
consisted  in  building,  fitting  out  and  maintaining  barrack? 
for  the  troops  which  arrived  at  Vladivostock. 

Major  Adams,  who  followed  Major  Hertzberg. 
spoke  on  the  lack  of  proper  law  and  order  under  the 
Siberian  Government.  "  Why,"  he  said,  "  the  people 
there  thought  less  of  killing  a  man  than  we  do  of  killing 
a  rat.  The  idea  prevailing  that  if  you  won't  kill  the 
other  fellow  he  will  kill  you." 

He  said  that  when  the  Government  had  suspicion  of 
certain  individuals  who  were  not  quite  in  sympathy 
with  the  Omsk  Government,  these  individuals  would  be 
arrested  as  political  offenders,  would  be  sent  away  from 
the  icty  and  on  the  journey  would  be  shot  on  the  pretence 
that  they  attempted  to  escape.  This  practice  was 
carried  on  to  such  an  extent  that  the  Allied  representatives 
became  really  alarmed,  fearing  that  the  thing  was  going 
too  far.  Reports  came  in  of  the  execution  of  such 
offenders  on  the  excuse  of  attempting  to  escape  when  the 
evidences  were  such  that  there  could  not  be  even  any 
possibility  of  intention  to  escape.  Pressure  was  there- 
fore brought  on  the  Government  to  have  such  offenders 
brought  back  and  tried  by  a  proper  court.  There  were 
eight  such  offenders  at  that  time,  and  the  result  was 
that  every  one  of  them  was  released. 

A  number  of  slides  were  shown  on  the  screen  through- 
out the  evening,  illustrating  the  talks  and  making  them 
so  much  more  impressive  and  instructive. 

List  of  Subject  for  Discussion 

Every  Thursday,  at  8.15  p.m.,  at  Engineers'  Club. 

Feb.      5 — Romance  of  Heat. 

By  E.  METCALF-SHAW. 
Feb.    12 — Siberia. 

Captain  F.  A.  DALLYN  and  Major  C.  S. 
L.  HERTZBERG. 
Feb.    19 — Bituminous  Roads. 

By  BRUCE  ALDRICH. 
Feb.    26 — York  Township  Sewerage  Scheme. 

By  J.   M.  M.   GREIG. 
Mar.     4 — Debate  on  "Should  Engineers  Unionize?" 

Positive  side  By  W.  SNAITH.    Negative 
side  by  Prof.  P.  GILLESPIE. 
Mar.   11 — Toronto  Harbor  Works. 

By  GEO.   T.   CLARK. 
Mar.   18 — Automatic  Telephones. 

By  F.  A.  DANKS.    At  Physics  Building, 
University. 
Mar.   25 — Concerning  Bridges. 

By  FRANK  BARBER. 
Apr.      1 — Town  Planning  and  the  Canadian  Engineer. 

By  A.  V.   HALL. 
Apr.      8 — Chemistry  and  Engineering. 

By  T.   LINSAY  CROSSLEY. 
Apr.    15 — Sarnia  Intake. 

By  F.   W.   THOROLD. 
Reinforced  Concrete  Pipes. 

By  H.   W.  HEYWOOD. 
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Apr.    22 — Application  of  the  Venturi  Principles. 

By   E.   DEAN   WILKES. 
Apr.    29 — Dredging. 

By  W.   E.   M.   BONN. 
May     6 — Ontario  Highway  Policy. 

By  W.  A.  McLEAN. 

Partial  List  of  Papers  Promised  for  the  Autumn  Session 

Chippewa  Hydro  Electric  Power  Scheme. 

By  H.  G.  ACRES. 
Geology  in  Relation  to  Engineering. 

By  C.   W.   KNIGHT. 
Hydro  Radials. 

By  F.  A.   GABY. 
General  Refining  Practice. 

By  C.   E.   DEAN. 

Progress  and    Development   in    Design   of   Centrifugal 
Pumps. 

By  T.  M.  JONES  and  A.  T.  CLARK. 
New  Toronto  Union  Station. 

By  J.   R.   W.  AMBROSE. 
Design  of  Sewage  Treatment  Works. 

By  W.   R.   WORTHINGTON. 
Pumps  and  Power. 

By  JAMES  MILNE. 
Reinforced  Concrete. 

By  J.  C.  KRUMM. 
Mesopotamia. 

Captain  L.   WYNNE-ROBERTS,   R.E. 
Engineers  in  Relation  to  Contractors. 

By  W.   E.  DOUGLAS. 
Forms  for  Concrete  Work. 

By  T.  T.  BLACK. 
Steel  Forging  and  Heat  Treating  Furnaces. 

By  R.   R.   KNIGHT. 
Purchase  of  Fuel  on  B.t.u.  Basis. 

By  Prof.  L.  M.  ARKLEY. 
Street  Paving. 

By  MURRAY  A.  STEWART. 
Toronto  Gas  Works. 

By  A.   HEWITT. 
Hydro  Electric  Power. 

By  T.  H.  HOGG. 
Concrete. 

By  R.   B.   YOUNG. 


W.  P 


Kingston  Branch 

Wilgar,  A.M.E.I.C.,  Sec.-Treas. 


An  open  meeting  of  the  Branch  was  held  in  Fleming 

9S'  iSw?n  s  University  at  8-00  P-m.  Tuesday  January 
zOtn  1920. 

The  minutes  of  the  previous  meeting  were  read  and 
approved. 

J.  M.  Campbell  read  a  very  interesting  and 
instructive  paper  on  the  Electrical  Power  Plant  at  King- 
ston Mills.  s 


The    paper    was    discussed    by    Prof.    Alexander 
Macphail,  C.M.G.  and  Prof.  W.  P.  Wilgar. 

A  hearty  vote  of  thanks  was  tendered  by  the  chair- 
man to  the  speaker. 

The  meeting  adjourned  at  10  p.m. 


Ottawa  Branch 

M.  F.  Cochrane,  A.M.E.I.C,  Sec.-Treas. 

The  first  Branch  Luncheon  for  the  year  was  held 
on  February  12th,  when  J.  A.  Wilson,  A.M.E.I.C, 
Assistant  Deputy  Minister  of  the  Naval  Service,  addressed 
a  large  gathering  of  the  members  on  "  Progress  in  Avia- 
tion." 

Mr.  Wilson  has  recently  visited  England  in  his 
capacity  as  Member  of  the  Canadian  Air  Board,  and, 
while  there,  inspected  many  of  the  air  stations  under  the 
control  of  the  Air  Ministry  and  the  factories  of  the  principal 
aricraft  manufacturers. 

Mr.  Wilson  gave  a  very  able  and  interesting  address 
covenng  a  wide  field.  His  address  will  be  published  in 
a  later  number  of  The  Journal 

The  members  of  the  branch  executive  have  felt 
for  some  time  that  it  would  be  a  great  advantage  to  have 
closer  working  arrangements  with  the  other  technical 
and  scientific  associations  in  Ottawa,  so  as  to  avoid 
overlapping  of  meetings,  to  arrange  for  joint  meetings, 
and  to  co-operate  in  securing  speakers,  etc. 

The  success  of  the  recent  joint  meeting  with  the 
Architects  and  Town  Planners  led  to  an  arrangement 
by  which  three  membeis  of  the  branch  should  meet 
with  an  equal  number  of  representatives  from  each  of 
the  ten  other  principal  technical  associations  in  Ottawa 
to  discuss  means  of  co-operation.  This  meeting  was 
held  on  February  6th,  but  it  was  soon  evident  that  the 
delegates  from  the  other  associations  wished  to  make  use 
of  this  opportunity  to  discuss  more  ambitious  aims, 
and,  after  receiving  the  views  of  the  members  of  the 
Ottawa  Branch,  it  was  decided  that  advantage  should 
be  taken  of  this  representative  meeting  to  decide  what 
steps  would  be  most  effective  in  protecting  the  interest 
of  all  the  scientific  and  technical  officiers  in  the  Federal 
Civil  Service.  Since  that  time  other  meetings  have 
been  held,  and  an  Institute  of  Professional  Civil  Servants 
has  been  organized.  This,  of  course,  has  no  connection 
with  The  Engineering  Institute  except  that  it  will  probably 
contain  many  members  in  common  with  The  Institute. 

At  the  recent  Annual  Convention  of  the  Dominion 
Land  Surveyors  two  papers  were  read  by  members  of  the 
branch.  One  by  Major  Nelles,  on  Standard  Topogra- 
phical Maps,  showing  how  the  standard  rules  laid  down 
by  the  International  Map  Committee  which  met  in 
London  in  1909  could  be  most  usefully  applied  in  Canada, 
the  other  was  by  Mr.  Lambart,  on  the  latest  develop- 
ments in  Aerial  Photography  as  applied  to  surveying. 
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Montreal  Branch 

Frederick  B.  Brown,  M.E.I.C,  Sec.-Treas. 

"  Thursday  evening  at  8.15  "  is  once  more  the  slogan, 
and  the  regular  meetings  of  the  spring  programme 
well  under  way. 

The  first  regular  meeting  of  the  new  season  was  held 
on  Thursday  evening  February  12th,  Mr.  Walter  J.  Francis, 
in  the  chair  when  John  Murphy,  M.E.I.C,  delivered 
an  address  on  the  formation  of  frazil  and  anchor  ice. 
The  lecture  was  illustrated  with  moving  picture  films, 
and  the  attendance  was  one  of  the  largest  of  the  present 
winter  season,  the  hall  at  Headquarters  being  crowded 
to  capacity. 

The  pictures  were  the  result  of  a  series  of  experiments 
carried  out  in  the  Chateau  Laurier,  Ottawa.  They 
were  taken  by  the  photographers  and  staff  of  the  Canadian 
Department  of  Trade  and  Commerce  under  the  direction 
of  Mr.  Murphy.  The  apparatus  used  included  a  number 
of  large  water  bottles,  distilled  water,  and  a  moving 
picture  camera  with  microscopic  lens.  The  pictures 
showed  in  detail  the  formation  of  the  ice  in  the  bottles, 
in  shadowy  flakes,  which  gradually  became  clearer,  until 
they  formed  in  groups  and  massed  into  a  coalescent  body, 
either  at  the  top  of  bottom  of  the  container.  It  was  the 
first  time  that  these  pictures  have  been  displayed,  but 
it  was  stated  that  a  number  of  films  had  been  made, 
and  that  these  would  be  available  for  the  use  of  other 
branches  of  The  Institute. 

In  the  course  of  his  lecture  Mr.  Murphy  explained 
that  the  motive  of  the  pictures  was  to  show  on  graphic 
form  the  manner  of  the  formation  of  frazil  and  anchor 
ice,  and  the  way  in  which  it  interfered  with  water  power 
machinery.  As  a  result  of  twenty  years'  study,  much 
of  it  with  Prof.  Barnes  of  McGill,  it  had  been  established 
that  a  difference  of  1-1000  degree  in  temperature  made 
all  the  difference  between  clogging  of  machinery  by 
frazil  ice,  or  clear  working  of  the  machinery.  If  the 
metal  parts  were  a  thousandth  of  a  degree  above  the 
freezing  point  they  would  have  no  trouble;  if  a  thousandth 
part  ol  a  degree  below  they  would  attract  the  frazil,  and 
in  an  incredibly  short  time  become  clogged. 

To  avert  this  expensive  danger  to  water  power 
machinery,  Mr.  Murphy  argued  that  easy  and  cheap 
methods  could  be  used  to  raise  the  temperature  of  the 
machinery  or  water  to  a  point  where  danger  from  frazil 
or  anchor  ice  would  be  avoided.  In  the  films  a  bottle 
was  shown  where  frazil  was  forming  with  two  steel  rods 
immersed.  One  was  just  above  freezing  point,  the 
other  just  below,  the  former  remained  clear  as  the 
frazil  formed,  but  within  a  few  moments  the  latter  was 
covered  with  growing  masses  of  ice. 

Mr.  Murphy  showed  some  slides  of  a  river  near 
Dixon,  Illinois,  and  read  some  correspondence  with  the 
companies  concerned,  in  connection  with  a  famous 
lawsuit  brought  by  an  ice-harvesting  company  against 
an  industrial  plant  upstream.  It  was  shown  that  the 
plant  upstream  discharged  eight  cubic  feet  per  second  of 
warm  exhaust  water  (at  about  50°  F.)  into  the  stream 


flowing  about  4000  C.  F.  S.  This  amount,  (1/500  of  the 
stream  flow  at  20°  above  freezing),  was  sufficient  to  prevent 
the  formation  of  ice  for  nearly  two  miles  downstream, 
keeping  the  river  actually  open  all  winter  and  causing 
the  lawsuit,  which  ran  for  five  years  though  a  dozen 
courts.  In  other  words,  if  the  whole  volume  of  a  river 
could  be  warmed  a  small  fraction  of  one  degree  there 
would  be  no  formation  of  ice  for  long  distances  down- 
stream. Mr.  Murphy  put  forward  the  suggestion  seriously 
that  many  rivers,  possibly  including  the  St.  Lawrence, 
could  be  so  reated  by  a  method  of  scientifically  applying 
a  small  quantity  of  heat,  that  ice  troubles  and  consequent 
flooding  damages  might  be  entirely  eliminated. 

A  regular  meeting  of  the  Branch  was  held  on  the 
evening  of  February  19th,  chairman  J.  H.  Hunter,  at 
which  Lieut.  C.  C.  Brooks,  M.C.,  gave  an  illustrated 
lecture  on  "Aerial  Photography  in  the  War."  Lieut. 
Brooks  traced  the  remarkable  development  of  aerial 
photography  during  the  war  and  showed  a  number  of 
interesting  slides  made  from  actual  aeroplane  photographs 
taken  at  the  front,  the  majority  of  these  showing  Vimy 
Ridge  and  vicinity.  Lieut.  Brooks  pointed  out  in  the 
course  of  his  lecture  that  one  of  the  most  striking  develop- 
ments had  been  that  of  stereoscopic  photography,  which 
was  found  to  be  of  great  value  in  showing  up  special 
features  in  a  landscape,  such  as  gun  emplacements,  etc. 
He  pointed  out  the  value  of  aeroplane  photography  in 
topographic  survey,  and  indicated  the  possibilities  in 
this  direction. 

During  the  intermission  an  opportunity  was  given 
to  members  present  to  examine  a  number  of  aeroplane 
photographies  taken  on  the  Canadian  front.  A  short 
discussion  followed,  during  which  Brig.  Gen.  C.  J. 
Amrstrong  spoke  briefly  on  the  value  of  aerial  photography 
in  war  time  and  testified  to  the  accuracy  of  Lieut.  Brooks 
work.  A  number  of  members  contributed  to  the  dis- 
cussion. 


PROGRAMME  OF  MEETINGS 

February  to  April  1920 

Always  at  8.15  p.m.  sharp. 
Always  on  Thursday  evening. 

Feb.    12 — Ice  Formation. 

Illustrated  by  Moving  Pictures.    By  JOHN 
MURPHY,  M.E.I.C. 

Chairma  n — Mr.  Francis* 

Feb.    19 — Aerial  Photography  in  War. 

By  Lieut.  C.  C.  BROOKS,  M.C. 

Chainnan — Mr.  Hunter. 

Feb.  •  26— Electro-Metallurgical  Demonstration. 

By  ALFRED  STANSFIELD,  D.Sc., 
F.R.S.C,  M.E.I.C,  &  CLARENCE  V. 
CHRISTIE,  B.Sc,  M.A.,  M.E.I.C 

Chairman — M.  Mwj. 
{Postponed) 
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Mar.     4 — Industrial  Relations. 

By  J.  S.  CAMERON,  A.M.E.I.C. 

Chairman — Mr.  Rutherford. 
Mar.   11 — Steam  Turbines;  Manufacture  &  Testing. 
By  G.  E.  NEWELL. 

Chairman — Mr.  G.  K.  McDougall. 
Mar.   18 — The  Utilization  of  Lignite. 

By  R.  de  L.  FRENCH,  M.E.I.C. 

Chairman — Mr.  MacLeod. 
Moving  Pictures  will   be  shown  Illustrating 
the  Peat  Industry. 
By  E.  V.  Moore,  M.E.I.C. 
Mar.  25 — Replanning  Montreal  &  District. 
By  JAMES  EWING,  M.E.I.C. 

Chairman — Mr.  Lefebvre. 
Apr.      1 — No  meeting — Easter  vacation. 

Apr.      8 — St.  Maurice  River  Regulation:  the  Gouin  Dam. 
By  O.  LEFEBVRE,  M.E.I.C. 

Chairman — Mr.  Surveyer. 
Apr.    15 — Naval   Gunnery. 

By  LORD  CONGLETON,  J.E.I.C. 

Chairman — Mr.  Farmer. 
Apr.    22 — Cotton  Rope  for  Power  Transmission. 
By  J.  MELVILLE  ALLISON. 

Chairman — Mr.  Newell. 
Apr.    29 — The  Engineering  Features  of  Tramway  Opera- 
tion. 

By  D.  E.  BLAIR,  A.M.E.I.C. 

Chairman — Mr.  Burnett. 


St.  John  Branch 

A.  R.  Crookshank,  M.E'.l.C,  Secretary. 

How  best  to  protect  St.  John  harbor  from  heavy 
-^eas,  great  tides  and  undertow,  formed  a  live  topic  of 
discussion  at  a  meeting  of  the  St.  John  branch  of 
the  Canadian  Engineering  Institute  in  the  old  post 
office  building  on  January  22.  F.  W.  Holt,  C.E., 
read  an  interesting  paper  on  the  subject.  He  also 
proposed  the  development  of  the  outer  section  of  the 
west  side  from  Sheldon's  Point  to  Negro  Point,  the  reclaim- 
ed land  to  be  used  for  manufacturing  purposes  and  for 
docks  and  terminals.  Instead  of  a  continuation  of  the 
Negro  Point  breakwater  to  Partridge  Island,  he  proposed 
the  construction  of  a  breakwater  2509  eventually  10,209 
feet  long  to  the  westward  of  the  island  and  extending 
towords  Sheldon's  Point,  leaving  the  passage  between 
the  island  and  the  mainland  open.  He  believed  in 
building  a  breakwater  side-on  to  the  seas  and  not  bow-on. 
He  admitted  that  the  development  of  the  locality  he 
mentioned  and  the  construction  of  a  long  breakwater 
would  cost  a  very  large  sum,  but  thought  it  would  be 
financially  possible  and  profitable  as  well.  He  mentioned 
the  fact  the  $25,999,000  had  been  spent  in  developing 
Halifax  harbor. 


City  and  town  planning  and  engineering  problems 
were  considered  at  a  joint  public  meeting  ofthe  St.  John 
branch  of  The  Engineering  Institute  of  Canada,  the 
housing  committees  of  the  Commercial  Club  and 
Board  of  Trade,  held  at  the  Poard  of  Trade  rooms. 
C.  C.  Kirby,  C.E.,  presided,  and  A.  R.  Crookshank 
flashed  numerous  views  on  the  screen.  Among  those 
present  were  Mayor  Hayes,  R.  W.  Wigmore,  M.P., 
commissioners  Thornton  and  Fisher. 

W.  F.  Burditt,  chairman  of  the  St.  John  town  planning 
and  city  expansion  committee,  read  a  very  interesting 
paper  on  "  Town  Planning  and  Engineering  Problems," 
and  H.  L.  Syemour,  A.M.E.I.C,  engineer  assistant  to 
the  dominion  housing  and  town  planning  adviser  at 
Ottawa,  spoke  of  "  Some  of  the  General  Principles  of 
city  Planning  with  Application  to  St.  John." 

Mr.  Burditt  called  attention  to  the  fact  that  town 
planning  was  essentially  an  engineering  problem  and 
suggested  two  leading  principles,  adaptation  to  purpose 
and  adaptation  to  site.  These  were  the  main  ideas  to 
be  kept  in  mind.  It  was  obvious  that  the  streets  of  a 
city  could  not  be  planned  without  considering  the  purposes 
they  are  to  serve.  In  laying  out  streets  in  the  past, 
future  plans  had  been  largely  disregarded,  as  many 
of  them  were  laid  out  merely  to  sell  land.  When  a  man 
plans  a  home  he  usually  provide,  for  every  convenience 
he  can  afford. 

Cities  should  be  planned  as  is  the  modern  factory. 
Streets  should  not  be  laid  out  without  due  provision  for 
traffic,  as  they  have  been  in  the  past.  In  some  American 
cities  it  has  been  estimated  that  ten  per  cent  of  the 
people's  time  is  lost  by  the  poorly  laid  out  streets.  Views 
of  cities  having  the  radial  system  of  street  planning 
were  showed  on  the  screen.  The  rectangular  plan, 
Mr.  Burditt  said,  was  the  least  advantageous  from  an 
architectural  standpoint. 

Mr.  Burditt  also  spoke  of  other  developments 
comtemplated,  including  the  erection  of  a  new  Union 
Station.  He  suggested  a  viaduct  for  the  relief  of  traffic, 
and  that  a  new  street  be  built  from  the  corner  of  Charlotte 
and  Union  Street?  to  the  General  Public  Hospital,  with 
the  widening  of  Charlotte  and  Union  Streets. 

Mr.  Burditt  spoke  of  the  excellent  opportunities 
for  a  system  of  parks  and  scenic  drives  in  the  wild,  rock 
country  which  lies  to  the  northward  of  the  city.  He 
thought  that  now  was  the  time  to  reserve  land  while 
it  was  cheap.  Proper  roads  would  open  up  part  of 
that  district.  By  way  of  illustration,  views  of  parks 
in  Boston  and  elsewhere  were  shown.  Mr.  Burditt  said 
that  the  beauties  of  the  wikfo  of  St.  John  were  not  excelled 
by  eastern  parks  anywhere.  He  also  said  that  St.  John 
had  thirty  miles  of  waterfront  which  could  be  improved 
and  beautified  as  had  been  done  by  cities  elsewhere, 
some  no  larger  than  St.  John. 

Mr.  Seymour  spoke  of  visiting  the  wilds  of  St.  John 
with  which  he  was  duly  impressed.  He  said  that  legisla- 
tion was  an  important  matter  as  it  was  necessary  to  make 
town  planning  effective.  In  the  absence  of  legislation 
the  best  laid  out  town  might  become  a  poorly  managed 
lace.    The  zone  system,  backed  by  law,  prevented  the 
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building  of  stables  and  other  objectionable  buildings. 
All  but  two  provinces  had  town  planning  legislation 
and  many  countries  had  either  adopted  it  or  were  con- 
sidering it.  Accurate  topographical  maps  were  also 
necessary. 

A  union  depot,  said  Mr.  Seymour,  should  be  as  near 
to  the  business  centre  as  possible.  Regarding  bridge 
building  he  said  architects  were  as  necessary  as  engineers. 
Factories  should  be  located  on  the  side  of  a  city  from 
which  the  wind  does  not  blow  generally.  From  figures 
furnished  by  D.  L.  Hutchinson  of  the  St.  John  Observa- 
tory, he  learned  that  the  prevailing  directions  from 
which  the  wind  blew  here  were  northwest,  west  and 
south.  Sunshine  was  an  important  factor  when  con- 
sidering the  height  of  buildings  in  relation  to  the  width 
of  streets.  He  was  surprised  to  find  that  St.  John  had 
1,860  hours  of  sunlight  in  1918,  or  40  per  cent  of  the 
possible.  Fredericton  had  only  eighty-two  hours  more. 
Toronto  had  twenty-six  hours  less  sunlight  than  St.  John 
in  winter,  but  310  more  in  summer.  When  high  buildings 
are  too  close  the  light  is  shut  out  of  office  and  the  buildings 
become  less  profitable.  Tall  buildings  were  not  profitable. 
Buildings  in  St.  John  should  be,  on  Prince  William  and 
parallel  streets,  eighty-nine  feet,  and  on  the  south  of 
King  and  Broad  streets,  forty-one  feet  hig  i.  On  the  south 
side  of  Princess  street  they  should  only  be  twenty  and 
one-half  feet  high. 

Halifax  Branch 

F.  R.  Faulkner,  M.E.I.C.,  Sec.-Treas. 

The  activities  of  the  Halifax  Branch  during  the 
month  of  January  were  largely  confined  to  committee 
work.  At  the  regular  meeting  held  in  December,  as 
the  result  of  an  open  discussion  on  the  proposed  bridge 
between  Halifax  and  Dartmouth,  a  committee  was 
appointed  to  investigate  this  question  with  special 
reference  to  the  technical  points  involved.  The  com- 
mercial organizations  of  Halifax  and  Dartmouth  have 
organized  a  general  committee,  consisting  of  one  member 
each  from  these  various  bodies,  and  the  chairman  of 
our  bridge  committee,  L.  H.  Wheaton,  A.M.E.I.C,  was 
appointed  as  our  representative  on  this  general  com- 
mittee to  deal  particularly  with  the  Technical  questions. 

The  Branch  has  also  received  a  tentative  offer  from 
some  business  men  of  Halifax  and  Dartmouth  to  finance 
the  preliminary  investigations  necessary,  and  the  Branch 
has  offered  to  carry  on  such  work  at  cost.  Such  an 
investigation  would  demonstrate  to  the  general  public, 
most  forcibly,  the  value  of  our  organization  to  them. 

The  question  of  Legislation  has  been  engaging  the 
attention  of  the  Engineers  of  the  Province.  In  October 
a  meeting  in  the  city  elected  a  temporary  committee  to 
take  this  matter  in  hand.  That  committee  compiled 
a  list  of  Engineers  in  the  Province  to  whom  notices  were 
sent  calling  for  a  general  meeting  early  in  January.  At 
that  meeting  the  above  committee  was  continued  in 
office  with  power  to  add  to  the  number  and  the  meeting 
unanimously  approved  of  the  idea  of  securing  legislation 
and  resolved  to  devote  their  best  offorts  to  secure  it. 


A  copy  of  the  proposed  bill  was  sent  to  all  engineers 
in  the  Province  who  were  not  already  familiar  with  it 
with  a  request  for  carefully  considered  criticisms  or  altera- 
tions. Accompanying  this  was  a  ballot  to  be  used  for 
the  election  of  the  provisional  council.  Another  meeting 
was  held  on  Feb.  12th  at  which  the  provisional  council 
were  elected. 

The  Engineers  of  Nova  Scotia  are  particularly 
fortunate  in  having  as  convener  of  this  committee, 
C.  E.  W.  Dodwell,  M.E.I.C.,  who  may  be  said  to  be  the 
father  of  legislation  in  this  Province.  About  twenty 
years  ago  Mr.  Dodwell  was  one  of  the  leaders  in  a  move- 
ment to  obtain  legal  recognition  and  protection  for  the 
Engineering  Profession  in  Nova  Scotia  and  alth'  such 
legislation  was  defeated  at  the  time;  Mr.  Dodwell  was 
again  on  the  firing  line  when  the  question  was  revived 
about  a  year  ago.  He  was  our  representative  on  the 
general  committee  in  Montreal  last  April  and  was  elected 
chairman  of  that  body.  At  the  meeting  held  on  February 
12th  he  was  elected  President  of  the  Provisional  Council. 
The  secretary  of  the  local  committee  is  W.  P.  Morrison, 
M.E.I.C.,  who  can  be  reached  at  the  Customs  Building, 
Halifax. 

A  special  meeting  of  the  Branch  was  held  in  the 
Assembly  Hall  of  the  Nova  Scotia  Technical  College  on 
Monday,  February  16th.  This  meeting  was  an  open 
meeting  to  which  we  invited  students  of  the  Engineering 
Society  of  Dalhousie,  the  students  of  the  Nova  Scotia 
Technical  College,  and  a  number  of  others  in  the  city 
who  were  interested  in  the  subject  of  this  meeting. 

Professor  Spencer,  A.M.E.I.C,  of  Dalhousie  had 
procured  a  two  reel  film  from  the  Kopper's  Manufactur- 
ing Company,  showing  a  modern  By-product  Coke 
Plant. 

Running  off  the  film  occupied  nearly  half  an  hour 
and  was  watched  with  interest  by  every  one  present, 
every  seat  in  the  Assembly  Hall  being  filled.  The  film 
showed  the  various  stages  in  the  production  of  coke 
from  the  time  the  coal  was  fed  into  the  oven  until  it  was 
withdrawn,  quenched,  screened  and  loaded  for  shipment. 
The  various  appliances  used  in  the  collection  and  treat- 
ment of  the  by-products  were  a1  so  shown. 

After  the  film  was  finished,  the  chairman,  F.  A. 
Bowman,  took  charge  of  the  meeting  and  called  for  a 
discussion.  Mr.  Hamilton  of  the  Nova  Scotia  Tram- 
ways and  Power  Company  spoke  for  some  minutes, 
drawing  the  attention  of  the  meeting  to  various  points 
in  the  pictures  and  particularly  to  the  large  amount  of 
mechanical  appliances  that  were  used.  Professor  Spencer, 
in  explaining  the  film  in  general  noted  particularly  in 
the  growth  of  plants  of  this  type  during  a  comparatively 
short  period. 

C.  E.  W.  Dodwell,  M.E.I.C,  read  some  extracts 
from  articles  of  his  own  on  the  Natural  Resources  of 
Canada,  dealing  particularly  with  the  production  of 
Coke  and  its  by-products.  He  particularly  emphasized 
the  wastefulness  of  the  Bee  Hive  type  of  oven  and 
predicted  that  before  long  no  ovens  of  that  type  would  be 
allowed  to  operate.  He  urged  the  increasing  use  of 
by-product  ovens,  not  only  to  conserve  our  coal  resources, 
but  to  enable  us  to  compete  successfully  with  other 
countries  in  manufacturing  articles  into  which  these 
by-products  enter. 
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C.  A.  Joulton,  Jr.,  E.I.C.,  is  now  with  E.  G.  M. 
Cape  Company,  Limited,  Montreal,  and  is  at  present 

stationed  in  Sherbrooke,  P.Q. 

* 

Baron   Gustave   de   Coriolis,   A.M.E.LC,   is   once 

more  leaving  Canada   for  Paris,  where  he  expects  to 

remain  for  several  years. 

* 

Arthur  Fournier,  A.M.E.LC,  has  joined  the  firm 

of  Primeau  and   Co.   Ltd.,   Builders  Supplies,  Quebec 

city,  as  Vice-President  and  Sales  Manager. 

* 

T.    W.    Lesage,    M.E.I.C,    superintendent   of   the 

waterworks  of  the  city,  is  retiring  from  the  service  of 

Montreal  after  his  long  service. 

* 

H.  M.  Campbell,  J.E.I.C,  has  resigned  from  the 
Welland  Ship  Canal  staff  and  is  now  Production  Engineer 

at  the  works  of  Whitman-Barnes,  St.  Catharines. 

* 

R.  R.  Knight,  M.E.I.C,  has  recently  accepted  a 
position  as  Toronto  engineer  and  manager  of  Francis 
Hankin  &  Co.,  Limited,  with  headquarters  at  609  Temple 
Building,  Toronto. 

W.  B.  MacDonald,  M.E.I.C,  has  resigned  as 
Mechanical  Engineer  of  the  Welland  Ship  Canal  and  is 
now  Superintendent  of  the  Electric  Steel  and  Metal 

Companies'  plant  at  Welland. 

* 

Lieut.  Col.  George  W.  MacLeod,  D.S.O.,  A.M.E.LC 

of  Edmonton,  Alta  was  elected  president  of  the  Alberta 

Land  Surveyer's  Asso.  at  a  meeting  of,  that  body  held 

in  Edmonton  on  January  20th. 

* 

J.  N.  Aggiman,  A.M.E.LC,  has  just  left  on  a  four 
month's  tour  to  Eastern  Europe  to  investigate  and  report 
on  engineering  prospects  for  Anerican  interests.  His  present 
address  is  Helvig  Han,  No.  28  Pera,   Constantinople, 

Turkey. 

* 

Frank  O'B.  Nehin,  A.M.E.LC,  formerly  assistant 
engineer  for  the  Mount  Royal  Tunnel  and  Terminal 
Company  has  transferred  his  business  connections  and 
is  now  field  engineer  for  the  Beaver  Board  Company, 
Buffalo,  N.Y. 

* 

G.  M.  Hamilton,  M.C,  A.M.E.LC,  has  resigned 
from  the  Welland  Ship  Canal  staff  and  started  in  business 
for  himself  at  Niagara  Falls  as  agent  for  the  Vvillard 
Battery  Service.  His  place  of  business  is  in  the  Clifton 
Hotel  building. 

* 

Capt.  N.  J.  Wallis,  A.M.E.LC,  who  was  overseas 
with  the  Canadian  Engineers,  returned  to  Canada  in 
November  last,  and  is  at  present  District  Engineer, 
Reclamation  Branch,  Public  Works  of  Manitoba,  Win- 
nipeg, Man. 


Stanley  A.  Neilson,  B.Sc,  J.E.I.C,  was  married  on 
January  28th,  1920  to  Hazel  Jean,  daughter  of  Mrs. 
John  John  Allan.  Mr.  Neilson  is  a  son  of  the  late 
Matthew  Neilson,  C.E.  who  was  one  of  the  old  time 
members  of  the  E.I.C.,  when  it  was  known  as  the  Canadian 

Society  of  Civil  Engineers. 

* 

Major  A.  S.  Dawes,  A.M.E.LC,  enlisted  with  the 

21st  Battery,  C.F.A.  in  February  1915.     He  arrived  in 

France  in  May  1915  and  was  posted  to  the  2nd  Brigade 

C.F.A.    He  was  twice  wounded  and  in  October  1917 

was  awarded  the  Military  Cross.     He  returned  to  Canada 

and  was  demobilized  in  April  1919. 

* 

H.  H.  Charles,  Esq.,  A.M.E.LC  enlisted  as  a  sapper 
in  the  CO.R.CC  in  March  1915,  and  went  to  France 
in  August  1915.  He  rose  to  the  rank  of  Acting  Major, 
and  on  becoming  a  casualty  reverted  to  Captain  which 
rank  he  retained.  He  returned  to  Canada  in  April  1919, 
and  was  demobilized  in  September  1919. 

M.  L.  D.  McFarlane,  S.E.I.C,  enlisted  in  1914  with 
the  Middlesex  Regiment,  going  to  France  the  same- 
year,  where  he  was  transferred  to  the  R.F.C  and  subse- 
quently served  with  that  unit.  He  is  now  about  to  be 
invalided  on  account  of  wounds  received  while  on  active 

service. 

* 

G.  P.  Morse,  A.M.E.LC,  since  returning  from  over- 
seas is  located  in  Winnipeg  as  Assistant  Engineer,  Public 
Works  of  Canada.  Besides  service  with  the  10th  Batta- 
lion, C.E.  during  the  1918  campaign,  he  was  specially 
employed  by  the  War  Office  in  Ireland  and  elsewhere, 
in  charge  of  aerodrome  construction. 

E.  E.  Down,  Jr.,  E.I.C,  has  joined  the  field  engineer- 
ing staff  of  the  Hydro-Electric  Power  Commission  on 
Niagara  Power  Development  at  Niagara  Falls,  and 
has  identified  himself  actively  with  the  Niagara  Peninsula 
Branch  of  The  Institute.  Mr.  Down  was  demobilized 
in   May    1919    from    "A"    Company,    2nd   Battalion, 

Canadian  Engineers. 

* 

Howard  Kelley,  M.E.I.C,  President  of  the  Grand 

Trunk  Railway  has  been  nominated  as  the  Chairman 

of  the  Dominion  Railway  Board  which  will  manage  the 

Grand  Trunk  Railway    and    the  Grand  Trunk  Pacific 

Railway,    pending    their   absorption    in    the    Canadian 

National    System.    S.    J.    Hungerford,    M.E.I.C,    has 

been  mentioned  as  a  probable  addition  to  this  Board. 

* 

K.  H.  Smith,  A.M.E.LC,  Chief  Engineer  of  the 
Nova  Scotia  Power  Commission  addressed  the  Com- 
mercial Club  of  St.  John,  N.B.  on  February  13th,  his 
subject  being;  "  Liquid  Assets  of  the  Maritime  Provinces." 
Mr.  Smith  dealt  with  the  proposed  hydro-electric  develop- 
ments with  particular  reference  to  those  under  actual 
construction  and  those  contemplated  for  the  immediate 

future. 

* 

E.  J.  Owens,  Jr.  E.I.C,  office  engineer  of  the  St.  John 
&  Quebec  Ry.  has  been  appointed  office  engineer  of  the 
Dept.  of  Public  Works,   Highway   Division,   reporting 
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directly  to  Burton  M.  Hill,  M.E.I.C.,  the  Provincial 
Road  Engineer.  Mr.  Owen  is  still  acting  as  office  engin- 
eer of  the  railway  under  the  control  of  C.  O.  Foss,  M.E. 
I.C.,  chief  engineer,  whose  services  have  been  retained 

by  the  Government  in  a  consulting  capacity. 

* 

A.  W.  Haddow,  B.A.Sc,  A.M.E.I.C.,  City  Engineer, 
Edmonton,  Alta,  has  just  been  appointed  City  Commis- 
sioner of  Public  Works.  The  Commission  Board  now 
consists  of  the  Mayor  and  two  permanent  appointees. 
Mr.  Haddow  took  his  degree  at  Queen's  University  and 
entered  the  City  Engineering  Dept.  in  1909,  was  appointed 
Acting  City  Engineer  in  1915,  and  City  Engineer  in  1919. 
He  will  still  continue  his  duties  as  City  Engineer. 

E.  C.  Gaines,  M.E.I.C.,  who  for  the  last  three  years 
has  been  engineer  in  charge  of  the  crane  and  conveying 
machinery  departments  for  the  Dominion  Bridge 
Company  has  severed  his  connection  with  the  above 
firm,  and  will  return  to  the  United  States.  He  has 
accepted  a  position  with  the  Mead  Morrison  Mfg.  Com- 
pany and  will  be  located  at  their  Chicago  office.  The 
latter  Company  specializes  on  coal  handling  and  hoisting 

machinery  equipment. 

* 

Capt.  C.  S.  Walley,  M.C.,  Jr.,  E.I.C.,  enlisted  as  a 
trooper  in  the  2nd  Field  Company  Canadian  Engineers 
in  April  1915.  He  was  transferred  to  the  44th  Battalion, 
C.E.F.  as  a  private,  and  received  his  commission  as 
Lieutenant  in  October  1915.  He  was  awarded  the 
Military  Cross  in  January  1918,  and  in  May  1918  was 
gazetted  Captain  to  the  9th  Battalion,  Canadian 
Engineers.   He  returned  to  Canada  and  was  demobilized 

in  April  1919. 

* 

H.  E.  M.  Kensit,  M.E.I.C.,  enlisted  in  September 
1915  with  the  Canadian  Engineers,  and  served  in  France 
as  a  sapper  with  the  2nd  Field  Company.  He  was 
severely  wounded  at  Vimy  Ridge  in  April  1917,  and  on 
leaving  hospital  was  transferred  to  the  Ministry  of 
Munitions  of  War,  England  as  Dilution  officer. 
He  was  engaged  in  the  inspection  and  organization 
of  munitions  works  and  national  factories  till  January 
1919. 

Lieut.  H.  Sprenger,  Jr.,  E.I.C.,  enlisted  in  the  100th 

Regiment  Winnipeg  Grenadiers  in  December  1915,  went 

overseas  in  November  1916  and  was  transferred  to  the 

Canadian  Engineers  in  February  1917.     In  May  1918 

he  was  appointed  engineering  officer  to  Canadian  Corps 

Heavy  Artillery  and  was  in  charge  of  all  engineering 

work  in  connection  with  heavy  artillery  positions,  bridges, 

camouflage,  etc.    He  left  France  in  March  1919  and 

was  demobilized  in  Canada  in  August  1919. 

* 

Lieut.  Arthur  C.  Oxley,  D.C.M.,  M.C.,  A.M.E.I.C, 
enlisted  in  September  1914  as  a  sapper  with  the  2nd 
Field  Company,  Canadian  Engineers.  In  November  1916 
he  was  appointed  to  cemmissioned  rank  in  C.E.T.D.  and 
served  in  Canada,  England  and  France  with  the  2nd 
F.C.C.E.,  124  Pioneer  Battalion,  and  the  10th  Battalion, 
Canadian  Engineers.  He  was  awarded  the  D.C.M.,  and 
M.C.,  and  was  mentioned  in  Sir.  Douglas  Haig's  decpat- 
ches.    Lieut.  Oxley  was    demobilized  in  June  1919. 


J.  A.  Symes,  A.M.E.I.C,  received  his  commission 
in  April  1915  in  the  56th  Calgary  Battalion.  He  left 
for  overseas  in  March  1916,  was  sniping  and  scout  officer 
with  the  6th  Reserve  Brigade  during  the  early  part  of 
1917,  and  was  later  with  the  Canadian  Corps  Troops  in 
France  engaged  in  tramway  construction,  tunnelling 
and  surveying,  and  construction  of  trench  system  etc. 
He  was  invalided  to  England  in  August  1918  and  is  now 
resident  in  Ottawa, 

Capt.  Wilfrid  E.  Hobbs,  A.M.E.I.C,  enlisted  in 
February  1916,  with  the  Canadian  Engineers,  was  camp 
engineer  at  Camp  Hughes  from  June  to  November  1916, 
when  he  was  transferred  to  the  Canadian  Forestry 
Corps,  and  was  adjutant  of  the  118th  Company  CF.C 
He  was  promoted  to  2nd  in  command  of  the  13th  Aero- 
drome Company,  CF.C,  B.E.F.  He  was  later  promoted 
to  O.C  of  the  10th  Aerodrome  Company,  and  returned 
to  Canada  in  July  1919. 

James  White,  M.E.I.C,  Deputy  Head  of  the  Com- 
mission of  Conservation,  addressed  the  National  Confer- 
ence on  the  Fur  Industry  and  Wild  Life  Protection  at 
the  Windsor  Hotel,  Montreal,  on  Thursday,  February 
19th,  the  subject  beirg  "What  the  Fur  Industry  Conven- 
tion may  accomplish."  This  Convention  which  was 
held  under  the  joint  auspices  of  the  Commission  of 
Conservation  and  the  Advisory  Board  on  Wild  Life 
Protection,  and  which  was  the  first  of  its  kind  to  be  held 

Canada,  was  a  great  success. 

* 

R.  S.  Lea,  M.E.I.C,  &  W.  S.  Lea,  M.E.I.C,Consulting 
Engineers  have  prepared  a  report  for  the  City  of  Montreal 
on  the  aqueduct  project  for  a  larger  water  supply.  Three 
schemes  have  been  presented,  the  first  to  use  the 
aqueduct  as  a  water  supply  only,  the  other  two  to  use 
the  aqueduct  partly  for  power  and  partly  for  water.  It 
is  recommended  that  the  aqueduct  be  completed  for 
water  supply  purposes  only  at  a  cost  of  $1,683,000. 
that  a  new  motor  driven  power  plant  be  provided,  and 

that  the  capacity  of  the  filtration  plant  be  increased. 

* 

Lieut.  F.  Alport,  M.C,  A.M.E.I.C,  enlisted  in 
November  1914,  going  to  England  in  April  1915  as 
sergeant  No.  6  Field  Company,  2nd  Canadian  Division, 
and  to  France  in  September  1915.  He  was  wounded  in 
October  1915,  getting  his  commission  in  December  1915. 
In  April  1918  he  was  adjutant  4th  Canadian  Division 
Engineers,  and  in  May  1918  he  was  staff  captain  of  the 
4th  Bde.  C.E.  Lieut.  Alport  was  awarded  the  Military 
Cross  in  October  1918.  He  returned  to  Canada  in  July 
1919,  and  now  resides  in  Orillia,  Ont. 

* 

About  80  officials  and  employees  of  Morris  Knowles, 
Inc.  of  Pittsburg,  Pa.,  were  entertained  recently  in  the 
University  Club,  on  the  occasion  of  the  annual  dinner 
of  the  company.  At  the  dinner,  Morris  Knowles, 
M.E.I.C.  made  the  announcement  that  the  organization 
had  been  consolidated  with  that  of  the  late  Winthrop 
Pratt  of  Cleveland,  and  that  the  Cleveland  office  would 
continue  to  be  operated.  The  work  of  the  combined 
organizations  would  continue  along  the  lines  already 
developed  in  connection  with  hydraulic  engineering, 
town  planning,  industrial  housing,  etc. 


160 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


Howard  W.  Tye,  M.C.,  A.M.E.I.C.,  enlisted  as 
Lieutenant  with  the  195th  Battalion  in  January  1916, 
going  overseas  in  November  1916.  On  arrival  in  England 
the  195th  Battalion  was  broken  up  and  Lieutenant  Tye 
was  transferred  to  the  78th  Battalion,  serving  with  that 
unit  in  France  from  December  1916  till  May  1918,  taking 
part  in  the  actions  at  Vimy  Ridge,  Courcellette,  Avion, 
and  Passchendaele.  In  May  1918  he  was  invalided  to 
England  with  trench  fever  and  influenza.  Lieut  Tye 
was  awarded  the  Military  Cross  for  services  at  Passchen- 
daele.   He  returned  to  Canada  in  the  early  part  of  1919. 

* 

Lieut.  W.  H.  Richardson,  M.C..S.E.I.C.  enlisted 
with  the  Canadian  Engineers  in  November  1914,  and 
was  transferred  to  the  2nd  Division  Signal  Company 
on  the  formation  of  the  2nd  Division.  He  went  to 
France  in  September  1915  and  was  commissioned  in 
November  1915  in  the  8th  Battalion  of  the  London 
Regiment.  In  June  1917  he  was  awarded  the  Military 
Cross  and  in  September  1917  was  given  a  Bar  to  the 
M.C.  He  was  wounded  in  action  on  September  20, 
1917  and  was  transferred  to  the  Territorial  Reserve  Force 

in  November  1918. 

* 

Major  A.  P.  Linton,  A.M.E.I.C.,  was  commissioned 
a  Lieut,  with  the  68th  Battalion  in  July  1916.  After 
arrival  in  England  he  was  transferred  to  the  1st  Battalion, 
Canadian  Pioneers,  and  served  with  them  in  France 
and  Belgium.  From  June  1917  till  September  1918, 
Lieut.  Linton  was  with  the  9th  Battalion,  Canadian 
Railway  Troops,  and  was  later  commanding  officer  of 
the  1st  Bridging  Company,  Canadian  Railway  Troops, 
serving  in  Palestine  and  Syria  with  the  Egyptian  Expediti- 
onary Force.  He  was  granted  the  O.B.E.  in  1919. 
In  1916  he  was  promoted  to  Captain,  and  in  1917  promoted 
to  Major. 

* 

Capt.  Henry  C.  McMordie,  Jr.,  E.I.C.,  enlisted  in 
Winnipeg  in  October  1914  with  the  Cameron  High- 
landers of  Canada,  and  arrived  in  England  in  May  1915. 
From  October  1915  till  September  1916  he  was  assistant 
instructer  in  engineering  at  Canadian  Military  School, 
Shorncliffe.  He  served  in  France  with  the  42nd  Field 
Co.,  Canadian  Engineers  (later  42nd  Battalion,  C.E.) 
from  September  1916  till  November  1918,  when  he  was 
invalided  to  England.  He  was  for  five  months  at 
Canadian  Headquarters,  Rhyl.  Wales  as  railway  trans- 
port officer,  and  was  demobilized  from  the  C.E.F.  in 

July  1919. 

* 

Major  C.  Flint,  A.M.E.I.C,  enlisted  in  April  1915 
with  the  Canadian  Overseas  Railway  Construction  Corps, 
serving  as  lieutenant  in  Belgium  and  France  until 
February  1917,  when  he  was  transferred  as  major  to 
the  4th  Battalion  C.R.T.  He  was  seconded  to  Royal 
Naval  Seige  Guns  (on  Flanders  Coast,  Nieuport)  from 
April  1917  till  January  1919  when  he  was  engaged  in 
mounting  and  transportation  of  heavy  naval  guns  and 
construction  of  concrete  emplacements.  He  was  award- 
ed the  D.S.O.  in  June  1918,  the  Croix  de  Guerre  (France) 
in  Dec.  1918,  and  was  mentioned  in  despatches  in  Dec. 
1918. 


Lt.  Col.  Ibbotson  Leonard,  D.S.O.,  A.M.E.I.C, 
enlisted  in  the  24th  Battalion  in  October  1914  and  was 
given  command  of  the  7th  Canadian  Mounted  Rifles 
in  January  1915.  He  went  to  France  in  September 
1915  as  O.C.  Mounted  Troops  2nd  Canadian  Division 
until  all  Canadian  Divisional  Cavalry  was  formed  into 
Canadian  Light  Horse  in  the  Field  in  May  1916.  He 
commanded  the  C.L.H.  from  March  1917  until  the 
armistice  was  signed,  serving  continuously  in  France 
and  participating  in  all  the  engagements  of  the  Canadian 
Corps  from  the  time  of  its  formation.  Lt.-Col.  Leonard 
was  twice  mentioned  in  despatches,  and  was  awarded 
the  D.S.O.  for  distinguished  services  in  the  field. 


H.  C.  Kennedy,  A.M.E.I.C,  enlisted  with  the  24th 
Battalion,  V.R.  in  May  1915,  and  was  with  that  Battalion 
from  May  to  November  1915  in  both  England  and  France. 
In  November  1915  he  was  invalided  to  England,  and  in 
January  1916  was  attached  to  'he  39th  Battalion  and 
promoted  to  Captain.  In  July  1916  he  was  transferred 
to  the  Canadian  Army  Corps,  and  in  August  1917  was 
seconded  to  the  War  Office  and  was  resident  engineer 
on  Aerodrome  Construction  from  August  1917  to  May 
1918.  In  May  1918  he  reverted  to  the  rank  of  lieutenant 
to  transfer  to  the  Canadian  Engineers  and  served  with 
the  3rd  Battalion  C.E.  in  France  until  February  1919, 
returning  to  Canada  in  May  1919. 


Dr.  Frank  D.  Adams,  Acting  Principal  of  McGill 
University,  and  Honorary  Member  of  The  Institute 
delivered  an  address  at  a  meeting  of  the  Commission  of 
Conservation  in  Montreal  on  February  18th,  regarding 
the  output  of  mines  in  Canada.  In  the  course  of  his 
address  Dr.  Adams  stated  that  there  had  been  a  marked 
decrease  in  the  coal  output,  the  production  having  been 
2,000,000  tons  lower  than  that  of  1918.  As  regards 
metal  production,  the  total  value  of  the  mine  output 
for  Canada  in  1919  had  declined  from  $211,301,897.  in 
1918  to  $167,000,000.  This  falling  off  was  chiefly  in 
coal,  steel,  silver,  copper,  and  nickel,  while  there  was 
a  gain  in  the  output  of  gold. 


Capt.  E.  Victor  Deverall,  S.E.I.C,  was  commissioned 
in  the  10th  Regiment,  Royal  Grenadiers,  Toronto  on 
March  28th,  1916,  and  after  qualifying  as  lieutenant 
at  Camp  Borden  was  appointed  to  the  204th  Battalion, 
C.E.F.  in  September  1916.  He  qualified  as  captain  in 
November  1916  and  was  transferred  to  the  Royal 
Engineers,  and  trained  at  Newark,  England,  being  gazetted 
as  2nd  lieut.  in  April  1917.  Captain  Deverall  was 
wounded  at  Sanctuary  Wood  in  October  1917,  and  was 
later  awarded  the  Military  Cross  for  a  trench  raid  at 
Itencourt.  For  building  a  bridge  across  River  Lys  to 
enable  the  infantry  to  attack  enemy  entrenched  on  the 
east  bank,  he  was  awarded  a  bar  to  the  Military  Cross 
in  October  1918.  Captain  Deverall  was  demobilized  in 
July  1919  a  d  praited  the  permanent  rank  of  captain  in 
the  Royal  Engineers. 
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Lieut.-Col.  A.  C.  Garner,  D.S.O.,  M.E.I.C. 

Lieut.-Col.  A.  C.  Garner,  D.S.O.,  M.E.I.C,  was 
appointed  capt.  and  adjutant  with  the  32nd  Battalion 
C.E.F.  in  November  1914,  was  later  promoted  to  major 
and  appointed  Assistant  Director  of  supply  and  transport 
Overseas  Canadians.  In  England  further  promotion 
was  granted  to  rank  of  lieut.-col.  and  in  1916  he  was 
appointed  to  recruit  and  organize  the  195th  Battalion, 
and  was  later  appointed  to  organize  the  2  d  Canadian 
Labour  Battalion.  In  October  1916,  Col.  Garner  was 
placed  in  command  of  the  12th  Battalion,  Canadian 
Railway  Troops.  Lieut.  Col.  Garner  was  placed  on  the 
Active  List,  Reserve  of  Officers,  in  1919,  with  the  rank 
of  Lieut.-Col.  In  January  1919,  he  was  awarded  the 
D.S.O. 


OBITUARIES 


George  Herbert  Baird,  A.M.E.I.C. 

Through  the  publication  of  the  missing  membership 
list,  word  has  been  received  of  the  death  at  Winnipeg, 
Man.,  on  July  23rd,  1919,  of  George  H.  Baird,  A.M.E.I.C. 
Mr.  Baird  was  born  in  Brucefield,  Ont.,  February  21st, 
1897.  His  father,  George  Baird,  was  a  school  teacher. 
His  mother's  maiden  name  was  Catherine  McKenzie. 
Mr.  Baird  started  his  railroad  carreer  as  clerk  for  the 
G.N.R.  in  1896  at  St.  Paul,  Minn.  He  returned  to 
Canada  about  1900,  and  started  purveying  and  engineer- 
ing with  C.P.R.  in  northern  Ontario  and  then  went  West 
to  work  on  the  G.T.P.R.  about  1906  and  was  resident 
engineer  on  construction  from  1907  to  1911.  From 
1911   to   1914   Mr.   Baird  was  in  private  business  in 


Winnipeg.  He  started  with  the  Provincial  Department 
of  Public  Works,  Winnipeg,  in  1914  and  was  chief  drafts- 
man at  the  time  of  his  death.  Mr.  Baird  leaves  a  widow 
and  one  young  son.  Dr.  Walter  S.  Baird  of  Colling- 
wood,  B.C.,  is  a  brother. 

The  late  Mr.  Baird  had  a  number  of  friends,  not 
only  in  Winnipeg  but  all  over  the  West  and  was  well 
and  popularly  known  in  the  States.  He  was  a  great 
lover  of  all  sport,  and  followed  the  game,  was  a  keen 
enthusiast  over  kockey,  lacrosse  and  baseball.  Mr. 
Baird  was  of  an  inventive  nature  and  at  the  time  of  his 
death  he  had  several  patents  pending. 

Colonel  Henry  W.  Hodge,  M.E.I.C. 

From  his  partner,  Howard  C.  Baird,  word  has  been 
.received  of  the  death  of  Col.  Henry  W.  Hodge  on  December 
21st,  1919,  concerning  which  requested  particulars  have 
not  been  received.  The  late  Col.  Hodge  was  born  at 
Washington,  D.C.,  April  14th,  1865  and  was  graduated 
from  the  Rensselaer  Polytechnic  Institute  in  1885  with 
the  degree  of  C.E.  Following  graduation,  his  first  years 
were  spent  as  assistant  engineer  with  the  Phoenix  Bridge 
Company,  transferring  to  the  Union  Iron  Works  of 
New  York  as  chief  engineer.  In  1893  Col.  Hodge  engaged 
in  private  practice  and  acted  as  consulting  engineer  on 
various  important  bridge  undertakings  throughout  the 
country,  including  consulting  to  the  original  Board  of 
Engineers  of  the  Quebec  Bridge.  At  the  time  of  his 
death  Col.  Hodge  was  a  member  of  the  firm,  Hodge  and 
Baird,  consulting  engineers,  149  Broadway,  New  York. 

Captain  David  Kyle,  M.C.,  M.E.I.C. 

The  death  occurred  at  Sault  Ste.  Marie  on  Saturday, 
February  7th,  of  Capt.  David  Kyle,  M.C.,  M.E.I.C, 
from  pneumonia.  The  late  Capt.  Kyle  joined  The 
Indifute  as  a  member  only  last  year  following  the  estab- 
listment  of  the  Sault  Ste.  Marie  Branch  of  which  he  was 
a  prominent  member.  He  was  born  at  Dairy,  Scotland 
on  January  29th,  1885  and  was  an  associate  in  mechanical 
engineering  of  the  Royal  Technical  College,  Glasgow, 
Scotland,  1906.  In  1907  he  qualified  for  associate 
membership  in  the  Institution  of  Civil  Engineers,  London, 
coming  to  Canada  in  1910  when  he  had  charge  of  con- 
struction of  part  of  the  plant  of  the  Algoma  Steel  Corpora- 
tion and  later  was  placed  in  charge  of  maintenance, 
following  which  he  became  general  superintendent.  In 
the  early  days  of  the  war  he  went  overseas,  where  he 
served  with  distinction  winning  the  Military  Cross, 
returning  to  Canada  in  1917  on  account  of  the  require- 
ments of  the  steel  industry  in  this  country.  On  his 
return  he  was  made  vice  president  of  the  Company  and 
placed  in  charge  of  operations,  which  position  he  occupied 
at  the  time  of  his  death. 

John  Patrick  O'Donnell,  M.E.I.C. 

John  Patrick  O'Donnell,  M.E.I.C,  of  Walter  Lodee, 
Banstead  Survey,  and  14  New  Burlington  Street,  London, 
W.l  (late  of  Palace  Chambers,  Bridge  Street,  West- 
minster, S.W.)  whose  sudden  death  we  briefly  recorded 
last  month,  was  born  in  Dublin,  Ireland,  in  1859.  He 
was  articled  with  Stevens  and  Sons,  railway  signalling 
engineers,  London  and  Glasgow,  1875,  and  served  with 
them  until  1882,  when  he  was  appointed  assistant  signal 
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superintendent,  Lanchashire  and  Yorkshire  Railway. 
From  1885  to  1901,  Mr.  O'Donnell  followed  his  profes- 
sion as  a  signalling  engineer  in  which  he  was  particularly 
successful.  In  1901  he  formed  the  British  Pneumatic 
Railway  Signal  Company  of  which  he  was  chairman 
and  managing  director  until  his  death.  Mr.  O'Donnell 
started  the  first  works  for  the  manufacture  of  pneumatic 
tools  on  a  large  scale  in  England  and  was  a  pioneer  in 
power  signalling.  At  the  time  of  his  death,  Mr.  O'Donnell 
held  the  following  positions:  managing  director  of  the 
Superheater  Corporation,  Ltd.;  managing  director  of 
the  British  Power  Railway  Signal  Company  Ltd.;  manag- 
ing director  of  the  Economical  Boiler  Washing  Co., 
Ltd.  He  was  a  member  of  the  Institution  of  Civil 
Engineers,  the  American  Society  of  Civil  Engineers, 
Institution  of  Mechanical  Engineers,  Railway  Signal 
Association,  Institution  of  Railway  Signal  Engineers,  a 
Fellow  of  the  Chartered  Institute  of  Patent  Agents,  as 
well  as  The  Engineering  Institute  of  Canada,  which  he 
joined  in  February  8th,  1895. 

Hugh  Cossart  Baker,  B.Sc.  (McGill)  A.M.E.I.C. 

On  Christmas  day,  Hugh  C.  Baker,  who  had  gone 
to  Arizona  owing  to  poor  health,  died  at  the  St.  Luke's 
Home  in  Phoenix.  The  late  Mr.  Baker  graduated  in 
1895  with  the  degree  of  B.Sc,  from  McGill  having  taken 
his  course  in  mechanical  engineering.  For  ten  years 
following  his  graduation  he  was  engaged  in  various 
capacities  with  a  number  of  mines  in  Ontario  and  British 
Columbia.  Later  he  became  engaged  in  railway  engineer- 
ing followed  by  building  and  construction. 

The  late  Mr.  Baker  was  born  at  Morrisburg,  Ontario, 
in  June  4th,  1865.  In  1895  he  became  a  Student  Member 
and  in  1909  was  transferred  to  Associate  Member.  He 
leaves  to  mourn  his  loss  a  wife  and  three  small  children. 


EMPLOYMENT  BUREAU 


Situations  Vacant 

Instrument  Man 

Instrument  man  who  can  lay  out  construction  work 
with  pulp  and  paper  company  in  Ontario,  Salary  $200. 
per  month.  Board  supplied  by  the  company  at  $40. 
per  month.    Apply  Box  No.  81. 

Engineer  for  Construction 

Experienced  engineer  in  construction  work,  with 
experience  in  estimating  for  pulp  and  paper  company 
in  Ontario.  Salary  $250.  per  month.  Board  $40.  per 
month,  or  quarters  for  a  married  man  can  be  secured. 
Apply  Box  82. 

Structural  Draftsman 

Wanted  a  structural  draftsman  on  bridge  work. 
Box  No.  83. 

Railway  Engineers 

Railway  corporation  desires  three  railway  engineers 
who  have  had  experience  in  maintenance,  capable  of 
holding  responsible  positions.    Box  No.  84. 


Civil  Engineer  for  Pulp  and  Paper  Company 

Civil  engineer  with  general  pulp  and  paper  mill 
experience  wanted  for  paper  company  in  Quebec.  Exper- 
ience in  drafting,  maintenance  and  construction  work 
desirable.  Salary  $150.  to  $200.  per  month.  Applv 
Box  No.  85. 

Town  Engineer 

Town  engineer  wanted  for  a  town  in  Nova  Scotia. 
Applicants  to  state  qualifications,  experience  and  salary 
wanted.    Apply  Box  No.  86. 

Town  Engineer 

Town  engineer  wanted  for  a  town  in  Nova  Scotia. 
Applicants  to  state  qualifications,  experience  and  salary 
wanted.    Apply  Box  No.  87. 

Electrical  Engineer 

Technical  graduate  in  electrical  engineering,  with 
one  or  two  years  practical  experience,  for  position  in 
engineering  depa  tment  of  large  electrical  manufacturing 
concern.  First  class  opportunities  for  advancement. 
Apply  Box  No.  88.. 

Instrument  Men  and  Rodmen 

Large  paper  company  requires  for  the  end  of  March 
several  Instrument  men  and  Rodmen.  Good  opportu- 
nities for  Student  members.    Box  92. 

A  Highway  Engineer 

852.  A  Highway  Engineer  for  the  Highways  Branch 
of  the  Department  of  Railways  and  Canals,  at  an  initial 
salary  of  $4,000  per  annum  and  up,  dependent  upon  an 
appraisal  of  the  successful  applicant's  value  in  the 
position. 

Applicants  must  have  education  equivalent  to  gradua- 
tion from  a  university  of  recognized  standing  and  have 
had  much  experience  in  and  thorough  knowledge  of  all 
phases  of  highway  engineering  work. 

The  successful  applicant  will  be  required  to  perform 
the  following  duties:  To  engage  in  the  inspection  and 
investigation  of  road  building  materials,  the  inspection 
and  review  of  specifications  and  plans  for  the  construction 
and  improvement  of  various  types  of  roads ;  to  superintend 
the  construction  and  improvement  of  such  roads,  and  to 
perform  other  related  work  as  provided  in  the  Canada 
Highways  Act. 

Applicants  should  preferably  be  not  more  than  45 
years  of  age. 

Applicants  are  to  understand  that  they  may  be  called 
upon  to  undergo  an  oral  examination  or  interview  and 
shall  submit  in  addition  to  the  application,  stating  their 
education,  experience  and  engineering  training,  a  brief 
sketch  suggesting  a  practical  method  for  standardizing 
the  qualifications  of  men  actually  engaged  in  all  classes 
of  highway  work  throughout  Canada  and  for  encouraging 
the  maintenance  of  uniformly  high  standards  of  efficiency. 
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Aeronautical  Intelligence  Officer 

860.  An  Aeronautical  Intelligence  Officer  for  the 
Air  Board,  at  an  inital  salary  of  $2,400  per  annum, 
which  will  be  increased  on  recomm?ndation  for  efficient 
service  at  the  rate  of  $120  per  annum  until  a  maximum 
of  $2,880  has  been  reached.  This  initial  salary  is  supple- 
mented by  whatever  bonus  may  be  provided  by  law. 

Note. — If  board,  lodging,  or  ordinary  clothing  is 
supplied  the  value  thereof  shall  be  deducted  from  the 
above  compensation. 

Qualifications. — Education  equivalent  to  graduation 
from  a  university  of  recognized  standing;  at  least  two 
years  of  experience  in  the  collection  and  distribution  of 
publicity  material  or  experience  of  equivalent  character 
and  standard,  and  a  high  degree  of  specialized  knowledge 
of  aeronautical  subjects;  administrative  ability;  tact 
and  good  judgment. 

Duties. — Under  direction,  to  gather  and  distribute 
information  relative  to  aviation,  aeronautical  science, 
aeroplane  production,  and  all  related  subjects;  to  supervise 
the  preparation  and  editing  of  the  Aeronautical  Year 
Book;  to  assist  the  Secretary,  Air  Board,  in  the  adminis- 
tration of  the  office,  as  assigned,  and  to  act  for  him  in 
his  absence,  and  to  perform  other  related  work  as  required. 

Candidates  for  this  position  will  be  examined  in 
the  following  subjects,  which  have  the  relative  weights 
indicated;  Education,  Training  and  Experience,  300; 
Oral  Interview,  if  necessary  in  the  opinion  of  the  Com- 
mission, 100. 

Selections  for  eligible  lists  of  applicants  qualified  to 
fill  similar  vacancies  which  may  occur  in  future  may  be 
made  from  the  applications  for  these  positions. 

According  to  law  preference  is  given  to  persons 
who  have  been  on  active  service  overseas  on  the  military 
or  naval  forces  of  His  Majecty,  or  any  of  the  Allies  of 
His  Majecty,  during  the  late  war.  The  age  limit  does 
not  apply  to  persons  who  have  seen  active  service  overseas, 
but  returned  soldiers  must  furnish  a  certified  copy  of 
their  discharge  certificates,  or  in  the  case  of  commissioned 
officiers,  a  certified  statement  of  their  military  service. 

Application  forms  properly  filled  in  must  be  filed 
in  the  office  of  the  Civil  Service  Commission  not  later 
than  March  4.  Application  forms  may  be  obtained 
from  the  office  of  the  Employment  Service  of  Canada,  or 
from  the  Secretary  of  the  Civil  Service  Commission, 
Ottawa. 


Young  Graduate  for  Photographic  Work 

Large  paper  company  want  young  graduate  to  be 
employed  on  large  hydro-electric  construction  work. 
Work  will  be  photographing,  checking  levels  etc.  Excel- 
lent opportunities  for  working  up  to  good  permanent 
position.    Apply  Box  89. 

Draughtsmen 

Three  technical  graduates  for  draughting  and  estimat- 
ing. One  of  the  largest  industrial  organizations  in 
Montreal  offers  good  prospects  for  three  young  men  with 
technical  training  and  some  draughting  experience. 
Apply  Box  90. 

Engineer  for  Dry  Dock  Design 

Wanted  at  an  early  date  engineer  qualified  to 
design  work  in  connection  with  building  of  dry  dock. 
An  immediate  opening  for  the  right  men.    Apply  Box  91. 

*     *     * 
Situations  Wanted 

Civil  Engineer 

A.M.E.I.C.  37  years  of  age,  seventeen  years  exper- 
ience on  design  and  construction  sewerage,  waterworks, 
etc.  Competent  to  take  full  charge  of  office.  Available 
middle  of  February,  Box  No.  13-P. 

Civil  Engineer 

Graduate  engineer,  S.E.I.C.  desires  change  five 
years  experience  civil  engineering,  good  experience  in 
reinforced  concrete  construction,  surveying.  Can  produce 
best  references.    Apply  Box  No.  14-P. 

Mechanical  Engineer 

Mechanical  engineer  at  present  with  large  pulp 
and  paper  company  wishes  to  make  a  change.  Four 
years  experience  in  general  plant  engineering,  main- 
tenance and  construction,  heating  and  ventilating, 
special  experimental  work  etc.  B.Sc.  McGill,  Salarv 
$3000.    Address  Box  No.  15-P. 

Civil  Engineer 

Jr.  E.I.C.,  recently  demobilized  civil  engineering 
experience  on  construction  survey  work,  hydrographic 
survey,  speaks  Fiench  fluently.  Full  particulars  of 
experience  on  request.    Apply  Box  16-P. 

Municipal  Engineer 

Engineer,  A.M.E.I.C,  now  employed  in  West  wants 
change  to  Toronto  or  vicinity.  Accustomed  to  execjtive 
control,  design  and  construction  of  municipal  and  hydro- 
electric projects.  Prefer  Industrial  or  contracting  open- 
ing.    Box  17-P 


By  order  of  the  Commission. 


W.  Foran, 

Secretary. 


Air  Compressor  and  Boiler  for  Sale 

The  City  of  Saint-Boniface,  Man.,  offers  for  sale. 

1  only  Ingersoll-Rand  Cross  Compound  Motor- 
driven  Air  Compressor  complete  with  100  HP.  Fairbanks 
Motor  550  V,  3  ph.  60  cycle  720  RPM.  slip  ring  type  with 
switch  board.  Piston  displacement  per  minute  at  normal 
speed  534  cubic  feet. 

1  only  Robb  Mumford  Boiler  70  HP. 

All  in  first  class  condition.    Good  as  new. 

For  further  particulars  apply:  J.  A.  Meindl,  City 
Engineer. 
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Members  of  Council  for  1920 


PRESIDENT 
R.  A.  ROSS,  Montreal. 


VICE-PRESIDENTS 
♦WALTER  J.  FRANCIS,  Montreal  fBrig.  Gen.  C.  H.  MITCHELL,  Toronto 

*D.  O.  LEWIS,  Victoria,  B.C.  fW.  G.  CHACE,  Winnipeg,  Man. 


Col.  J.  S.  DENNIS,  Montreal. 


fBrig.  Gen.  Sir  ALEX.  BERTRAM, 

Montreal 
fW.  P.  BRERETON,  Winnipeg,  Man. 
*N.  E.  BROOKS,  Sherbrooke,  P.Q. 
•ERNEST  BROWN,  Montreal 
1FREDERICK  B.  BROWN,  Montreal 
JF.  A.  BOWMAN,  Halifax,  N.S. 
XH.  M.  BURWELL,  Vancouver,  B.C. 
|j.  B.  CH ALLIES.  Ottawa,  Ont. 
JG.  W.  CRAIG,  Calgary,  Alta. 

*  For  1920 


PAST  PRESIDENTS 
H.  H.  VAUGHAN,  Montreal 

COUNCILLORS 


Lt.-Col.  R.  W.  LEONARD,  St-Catharines,  Ont. 


JA.  R.  DECARY,  Quebec,  P.Q. 
JGUY  C.  DUNN,  Winnipeg,  Man. 
fL.  B.  ELLIOT,  Edmonton,  Alta. 
tG.  GORDON  GALE,  Hull,  P.Q. 
tj.  E.  GIBAULT,  Quebec,  P.Q. 
*PETER  GILLESPIE,  Toronto,  Ont. 
fALEX.  GRAY,  St.  John,  N.B. 
JE.  R.  GRAY,  Hamilton,  Ont. 
tG.  D.  MACKIE,  Moose  Jaw,  Sask. 
JR.  W.  MACINTYRE,  Victoria,  B.C. 
*E.  G.  MATHESON,  Vancouver,  B.C. 
t  For  1920-21 


*D.  H.  McDOUGALL,  New  Glasgow,  N.S 
*B.  STUART  McKENZIE,Winnipeg,  Man. 
fW.  A.  McLEAN,  Toronto,  Ont. 
JJ.  R.  C.  MACREDIE,  Moose  Jaw,  Sask 
♦JOHN  MURPHY,  Ottawa,  Ont. 
*Wm.  PEARCE,  Calgary,  Alta. 
*J.  M.  ROBERTSON,  Montreal 
tJULIAN  C.  SMITH,  Montreal 
tARTHUR  SURVEYER,  Montreal 
*L.  A.  THORNTON,  Regina,  Sask. 

t  For  1920-21-22 


TREASURER 
Brig.-Gen.  SIR  ALEX  BERTRAM,  Montreal 


SECRETARY 
FRASER  S.  KEITH,  Montreal 


HALIFAX 
Chairman,    F.  A.  BOWMAN 
Sec.-Treas.,  FRED.  R.  FAULKNER 
Nova  Scotia  Technical  College, 

Halifax,  N.S. 
Executive,     L.  H.  WHEATON 
W   P.  MORRISON 
P.  A.  FREEMAN 
J.  LORNE  ALLAN 
HIRAM  DONKIN 
RODERICK  McCOLL 
ST.  JOHN 
Chairman,    C.  C.  KIRBY 
Secretary.     A.  R.  CROOKSHANK 

Box  1393,  St.  John   N.B. 
Executive,     G.  G.  HARE 
C.  O.  FOSS 
G.  G.  MURDOCH 
A.  GRAY 
QUEBEC 
Chairman,    A.  R.  DECARY 
Vice-Chair.  ,ALEX.  FRASER 
Sec.-Treas.,  A.  B.  NORMANDIN 
90  Cremazie  St.,  Ouebec,  P.Q., 
Executive,      W.  LEFFBVRE 
J.  A    BUTEAU 
ALTHEOD  TREMBLAY 
Z.  LANGLAIS 
MONTREAL 
Chairman,    WALTER  J.  FRANCIS 
Vice-Chair..  ARTHUR  SURVEYER 
Sec.-Treas..  FREDERICK  B.  BROWN 

2f>0  St.  James  St.,  Montreal 
Executive,     F.  P   SHEAR  WOOD 

W.  CHASE  THOMSON 
H.  G.  HUNTER 
K.  B  THORNTON 
J.  DUCHASTEL 
S.  F.  RUTHFRFORD 
and  local  councillors. 
OTTAWA 
Chairman,    G.  B.  DODGE 
Sec.-Treas.,  M    F.  COCHRANE 

Dept.  of  Interior,  Ottawa,  Ont. 
Executive,      A.  F    MACALLUM 
JOHN  BLIZARD 
K.  M.  CAMERON 
C.  P.  EDWARDS 
C.  N.  MONSARRAT 
TORONTO 

Chairman,    R.  O.  WYNNE-ROBERTS 
Acting  Sec,  H.  A.  GOLDMAN 

127  Gore  Vale  Ave.,  Toronto,  Ont. 
Executive,     G  T.  CLARK 
C.  R.  YOUNG 
T.  TAYLOR 
J.  C.  KRUMM 
H.  G.  ACRES 
W.  CH1PMAN 


OFFICERS  OF  BRANCHES 
HAMILTON 
Chairman,    R.  K.  PALMER 
Sec.-Treas.,  C.  F.  WHITTON 

10  Turner  Ave..  Hamilton 
Executive,     E.  H.  DARLING 

J.  A.  McFARLANE 

PETERBOROUGH 

Chairman,    G.  REID  MUNRO 
Vice-Chair.,  R.  H.  PARSONS 
Secretary,      R.  L.  DOBBIN 

253  Hunter  Street.  Peterborough,  Ont. 
Treasurer,     D.  L.  McLAREN 
Executive,     E.  R.  SHIRLEY 

A.  A.  KILLALY 
G.  R.  LANGLEY 
C.  E.  SISSDN 

P.  L.  ALLISON 
P.  P.  WESTBYE 
KINGSTON 

Chairman,    ALEXANDER  MACPHAIL 
Sec.-Treas.,  W.  P.  WILGAR, 

Queen's  University,  Kingston,  Ont. 

NIAGARA  PENINSULA 

Chairman,    A.  C.  D.  BLANCHARD 

Vice-Chair.   W.  P.  NEAR 

Secretary,      R.  P.  JOHNSON 

Box  245.  Niagara  Falls,  Ont. 

Executive,     J.  A.  GRANT 
H   L  BUCKE 
W.  H.  SULLIVAN 
N.  R.  GIBSON 
H.  M.  BELFOUR 
Lt.  Col.  R.  W.  LEONARD, 
BORDER  CITIES  ex-officio. 

Chairman,    H.  B.  R.  CRAIG, 

Sec.-Treas.,  J.  E.  PORTER 

99  Victoria  Ave.,  Windsor,  Ont. 

Executive,      J.  J.  NEWMAN, 
H.  THORN 
M.  E.  BRIAN 

SAULT  STE.  MARIE 

Chairman,    J.  W.  LeB.  ROSS 
Sec.-Treas.,  NEWTON  L.  SOMERS 

Box  412,  Sauk  Ste.  Marie,  Ont. 
Executive,     R.  S.  McCORMICK 

B.  E.  BARNHILL 
A.  G.  TWEEDIE 
J.  H.  RYCKMAN 

WINNIPEG 

Chairman,    W.  P.  BRERETON 
Sec.-Treas..  GEO.  L.  GUY 

503  Tribune  Bldg., Winnipeg 
Executive,     G.  C  DUNN 
W.  M.  SCOTT 
J.  G.  SULLIVAN 


SASKATCHEWAN 

Chairman.    Prof.  A.  R.  GREIG 

Vice-Chair.,  W.  R.  WARREN 

Sec.-Treas.,  J.  N.  deSTElN 
2123  Retallack  St.,  Regina,  Sask. 

Executive,     J.  R.  C.  MACREDIE 
H.  McIVOR  WEIR 
W.  M.  STEWART 
D.  A.  R.  McCANNEL 

a.  j.  Mcpherson 

G.  D.  MACKIE 
L.  A.  THORNTON 
H.  S.  CARPENTER 

EDMONTON 

Chairman,    R.  J.  GIBB 

Sec.-Treas.    R.  P.  GRAVES, 

Resident  Engineer  G.T.P 

Edmonton,  Alta. 
D.  J.  CARTER 
Hon.  J.  L.  COTE 
L.  B.  ELLIOT 
A.  W.  HADDOW 
R  JONES 
G.  W.  MacLEOD 

CALGARY 

Chairman,    P.  TURNER  BONE 
Sec.-Treas.,  C.  M.  ARNOLD 

513  8th  Ave.,  Calgary,  Alta. 
Executive,     H  B.  MUCKLESION 

F.  W.  ALEXANDER 

G.  N.  HOUSTON 
Wm.  PEARCE 
G.  W.  CRAIG 

VICTORIA 

Chairman,    W.  M.  EVERALL 
Vice-Chair..  R.  A.  BAINBRIDGE 
Secretary,     H.  M.  BIGWOOD, 

610  Belmont  House,  Victoria,  B.C 
Treasurer,     E.  DAVIS 
Executive,     E  N.  HORSEY 
N.  A.  YARROW 
D.  O.  LEWIS 
R.  W.  MACINTYRE 

VANCOUVER 

Chairman,    E.  G.  MATHESON 
Sec.-Treas.,  J.  N.  ANDERSON, 
812  Board  of  Trade  Bldg.Vancouver,B.C . 
Executive,     C.  BRAKENRIDGE 
W.G.  SWAN  D.S.O. 
G.  A.  WALKEM 
WILLIAM  ANDERSON 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


18th  February,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Instituie  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candid  ite.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  persona) 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
March,  1920. 

Fraseb  S.  Keith,  Secretary. 


BECK— EDWARD  ALFRED,  of  Westraount.  Born  at  Almonte,  Ont.,  Apr. 
12th,  1886.  Educ,  Ont.  high  school;  Am.  School  of  Correspondence.  Since  Mar 
1910  with  Dom.  Bridge  Co.  Montreal,  as  follows:  draftsman  and  checker,  mech 
and  structural;  1912-13.  chief  draftsman,  mech'l;  1914-15,  checker,  structural  dept.; 
1915-18.  chief  draftsman,  mech.  dept.;  1918-19,  office  manager;  at  present,  chief 
draftsman,  Dom.  Eng.   &  Machinery  Co. 

References:  G.  E.  Bell,  G.  H.  Duggan,  A.  E.  Johnson,  F.  Newell,  F.  P.  Shear- 
wood.  H.  H.  Vaughan. 

BELDING— ALBERT  FOSTER,  of  Fredericton,  N.B.  Born  at  St.  John, 
N.B.,  Sept  15th,  1891.  Edue.,  high  school;  2  yrs.  Univ.  of  N  B.;  1  yr.  Queens  Univ  . 
civil  eng.  1910  (3  mos.)  Valley  Ry.,  survey,  rodman;  1911-12,  rod,  inst'  draftsman, 
C.N.R.,  constrn.  of  ry.,  Dartmouth,  to  Dean;  1912-17,  chief  of  survey  partv,  street 
lines  and  grades,  St.  John  city,  as  asst.  engr.,  Wm.  Murdoch,  also  occasionally  estab- 
lished grades  for  water  and  sewerage  dept.,  etc.;  1917-19,  dist.  road  engr..  prov  of 
N.B:,  supervising,  directing,  laying  out  and  inspecting,  permanent  road  work;  Jan. 
1919  to  date  asst.  bridge  engr.,  prov.  of  N.B.,  surveying  and  plotting  bridge  sites, 
estimates,  design. 

References:  D.  W.  Burpee,  C.  O.  Foss,  G.  N.  Hatfield,  W.  A.  Hendry,  B.  M. 
Hill,  G.  G.  Murdoch,  L.  L.  Theriault. 

BELL— WILLIAM  EDWARD,  of  Lachine.  Born  at  Lachine,  June  11th,  1891. 
Educ,  high  school;  private  tuition.  1908  to  date  with  Dominion  Bridge  Co.,  as 
follows:  1908-10,  apprenticeship;  1910-15,  draftsman  and  checker,  bridge  and  bldg. 
constrn.,  structural  office;  1915  to  date,  in  charge  of  all  bldg.  constrn.  at  Lachine, 
Dom.  Bridge  Co. 

References:  G.  H.  Duggan,  A.  Peden,  P.  L.  Pratley,  F.  P.  Shearwood,  D.  C 
Tennant,  H.  H.  Vaughan. 


*The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
er  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council  The 
term  of  twelve  years  may.  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal.  Hydraulic.  Mechan- 
ioal.  Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I.-1V  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ALLEN— CARLETON  WOODFORD,  Lt.-Col.,  D.S.O.,  of  Montreal.  Born 
at  Fredericton,  N.B.,  July  2nd,  1879.  Educ,  S  P.S.  (mining)  2  years  1899-1901, 
South  African  War:  2  summers,  practical  mining,  Canada  Copper  Co  ,  Gertrude 
Mines;  1903-06,  Elec.  Dev.  Co.,  Niagara  Falls,  field  engr.  on  constrn.;  1906-09,  city 
engr's  dept.,  Toronto,  as  res.  engr.  in  charge  of  waterworks,  tunnel  and  intake;  1910- 
11.  eng.  business:  1911-12,  res.  engr  ,  city  of  Toronto,  new  intake  and  conduit,  etc.; 
1912-13.  supt.  of  constrn.,  Calgarv  Power  Co.,  Kananaskis  power  development; 
1914-19,  C.E  F.,  Canada,  England  and  France,  Sept.  1917-Fcb.  1919,  commanded 
Batt'n  in  France  rank  Lt.-Col.,  D.S.O.,  4  mentions;  at  present,  asst.  manager,  Eastern 
Canada,  The  Foundation  Co. 


References:  H.  G.  Acres,  R. 
Saucr,  K.  H.  Smith. 


E.  Chadwick,  C.  H.  Mitchell,  C.  H.  Rust,  M.  V. 


BINKS— NORBERT  TREVETTE,  of  Montreal.  Born  at  Ottawa,  June  7th, 
1887.  Educ,  B.Sc  ,  McGill  Univ.  1916.  1907-10,  draftsman,  and  1910-13,  asst. 
engr.  in  Marine  &  Fisheries  Dept.,  Ottawa,  on  preparation  and  design  of  plans  of 
lighthouses,  fog-alarms,  etc.;  1916-17,  engr.,  Shaw.  Water  &  Power  Co.,  Shawinigan 
Falls.  P.Q.,  on  design  of  concrete  retaining  walls,  roadway,  etc.;  1917-18,  asst.  dist. 
inspector  of  shells.  Imperial  Ministry  of  Munitions.  Montreal,  supervision  of  shell 
inspection  and  in  charge  of  brinell  testing:  Apr.  1919  to  date,  engr.  in  charge  ami 
sec-treas.,   John    MacGregor   Ltd.,   engrs.   and   contractors. 

References:  W.  P.  Anderson,  H.  M.  MacKay.  J.  Murphy,  G.  McL.  Pitts.  It. 
S.   L.   Wilson. 

BLACKBURN— ROBERT  NEALE,  of  Regina,  Sask.  Born  at  Sefton,  Eng., 
Sept.  1st,  1866.  Educ.  Merchant  Taylor  School;  private  school;  Liverpool  School 
of  Science  (Eng.) ;  awarded  Thommason  Exhibition  and  Sir  Joseph  Whitworth  Scholar- 
ship; Lord  Derby's  Science  Prize;  1st  class  honors,  mech  eng.,  City  &  Guilds  of 
London.  6  yrs.,  apprenticeship  with  Geo.  Forrester  &  Co.,  Vauxhall  Foundry, 
Liverpool.  1  yrs.  in  drawing  office;  7  yrs  draftsman,  Thornewill  &  Warham, 
engrs.,  Burton-on-Trent.  Eng.,  including  4  yrs.  as  chief  draftsman;  5  yrs.,  in  business 
as  conslt.  engr.,  Liverpool,  management  of  TynDdol  slate  quarries,  Roman  Bridge, 
N.  Wales;  2  yrs.,  boiler  inspector,  prov.  govt,  of  Sask.;  8  yrs.  to  date,  chief  boiler 
inspector,  for  same. 

References:  H.  S  Carpenter,  C.  W.  Dill,  H.  R.  MacKenzie  E.  G.  W.  Mont- 
gomery, L.  A.  Thornton,  W.  R.  Warren. 

BLA NCH A RD— JOSEPH  ELIE,  of  Montreal.  Born  at  Montreal,  Aug.  3rd, 
1881  Educ,  C.E.  Laval  Univ.  1902;  commercial  course;  private  tuition.  1902, 
land  surveying  with  F.  C.  Laberge;  1904,  engr.  in  charge  of  constrn.,  water  works, 
St  Boniface,  Man.;  1905,  chief  engr.,  city  of  St.  Henry.  P.Q.;  1906  to  date  with  the 
city  of  Montreal  as  follows:  1906,  asst  engr.,  sidewalks  and  pavings;  1908,  asst.,  eng., 
sewers;  1911,  engr  in  charge,  sidewalks;  1912,  asst.  engr.  in  charge  of  pavements  and 
sidewalks;  1913,  asst.  engr  in  charge  of  roads,  west  div.;  1915,  engr.  in  charge  roads 
eastern  div.;  1916,  engr  in  charge  roads  and  sewers:  east,  div.;  1918,  engr  in  charge 
roads  and  garbage  removal;  at  present,  engr.  supt.  of  streets,  Montreal. 

References:  J.  R.  Barlow,  A.  E.  Doucet,  J.  Duchastel,  S.  J.  Fortin,  S.  Howard, 

F.  C.  Laberge,  O.  Lefebvre,  G.  R.  MacLeod,  P.  E.  Mercier,  R.  A.  Ross,  A.  Surveyer, 
J.   E.   Vanier. 

BLANE— WILLIAM,  of  Victoria,  B.C.  Born  at  Renfrew,  Ont.,  Aug.  1878. 
Educ.  senior  matric.  Dept.  of  Educ,  Prov.  of  Ont.;  B.C.L.S  certificate  1919.  1907- 
08,  leveller,  G.T.P.,  on  terminal  works  at  Prince  Rupert:  1909-12.  with  eng.  and 
surveying  firm  of  Ritchie  &  Agnew  Prince  Rupert:  1913-14,  with  G.T.P.  on  terminal 
works.  Prince  Rupert,  setting  grade  stakes  for  steam  shovels,  cross  sectioning  cuts 
and  fills,  inspecting,  etc;  1914-16,  with  A.  E  Wright,  engr  and  surveyor,  as  transit- 
man  on  mineral  claim  surveys;  June  1916  to  date  with  Water  Branch,  Dept.  of  Lands, 
B.C.,  on  investigation  of  water  powers. 

References:  E.  P.  Girdwood,  E.  G.  Marriott,  E.  P.  McKie,  W.  M.  Young. 

CARRIERE— DONALD  EMERY,  of  Capreol,  Ont.  Born  at  Grand  Bend, 
Ont.,  Oct  18th.  1887.  Educ,  senior  matric  1906;  eng.  course.  Queens  Univ.  1909- 
10,  detail  draftsman  and  tracer.  Doty  Eng.  Works;  1910,  draftsman  and  rodman, 
Driscoll  &  Knight.  A  L  S..  Calgary;  1911,  layout  draftsman  on  locomotives  and  gas 
engines,  Canada  Foundry:  1911-12.  mech.  gen.  layout  draftsman,  Russell  Auto  Works; 
1912-13,  dist.  engr's  draftsman  and  1913-15.  div.  draftsman,  constrn.  inspector  and 
inst' man.  C.N.R.;  enlisted  in  C.E.F..  transferred  to  10th  Batt.  C.R.T.  1917  as  sapper; 
promoted  sergt.  to  chief  engr.  1918,  gained  commission,  discharged  May  1919;  at 
present,  resumed  with  C.N.R.,  asst.  div.  engr.  on  maintenance. 

References:  H.  W.  D.  Armstrong,  W.  A.  Ewing,  II.  T.  Hazen,  J.  R.  Mackemie, 

G.  P.  MacLaren,  A.  F.  Stewart,  W.  G.  Swan. 
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CARTER— HILTON  PERCIVAL  MACKAY,  of  Montreal.  Born  at  Cowans, 
ville,  P.Q.,  Feb.  13th,  1892.  Educ,  Assoc,  in  Arts,  McGill  Univ.  1909;  1  season  rnech, 
eng.  course,  Montreal  Tech.  High  School;  mech.  eng.  course  I.C.S.  7  yrs.  with  Robt. 
Mitchell  Co.;  March  1916  to  date,  with  Northern  Elec.  Co.,  as  cable  engr.  in  charge 
of  design  and  inspection  of  all  rubber  covered  and  miscellaneous  wires  and  cables; 
at  present  in  charge  of  technical  dept.  of  wire  and  cable  shop,  supervision  of  mfg. 
methods  and  development  work. 

References:  J.  B.  Briggs,  J.  S.  Cameron,  J.  Duchastel,  T.  Eardlcy-Wilmot- 
A.  J.  Lawrence. 

CHRISTOPHERSON— WILLIAM  WALLACE,  of  Onllia,  Ont.  Born  at 
i  irand  Lac,  P.Q.  Sept.  30th,  1887.  Educ,  public  and  2  yrs.  high  school,  Mattawa, 
Ont.  1905-06.  drafstman,  N.T.C.Ry.;  1906-07,  rodman,  C.N.R.;  1907-10,  res.  engr. 
on  constrn.,  C.N.R.,  reporting  to  Wpg.  office;  1910-12,  res.  engr.,  C.N.R.,  reporting 
to  Edmonton;  1912-13,  supt.  of  constrn.,  McMillan  Bros.,  ry.  contractors,  H.B.Ry., 
The  Pas;  1913-16,  res.  engr.,  H.B.Ry.,  Dept.  Rys.  &  Canals,  grading,  track  work, 
concrete  and  bridge  work;  1917-18,  Ry.  Troops  attached  to  Mesopotamian  Rys.  on 
pile  bridging,  lieut.  in  Can.  Forces,  rank  of  acting  captain  while  attached  to  Imperial 
Forces;  at  present,  industrial  surveyor,  D.S.C.R.,  Orillia  dist. 

References:  W,  Burns,  D.  McMillan,  C.  M.  McKenzie,  W.  J.  D.  Reed-Lewis, 
T.  Turnbull. 

CHUBB— THOMAS  ALFORD,  of  Ste.  Anne  de  Bellevue,  P.Q.  Born  at  London, 
Eng  ,  June  6th,  1883.  Educ.,  army  and  engr.  class.  Kings  School;  evening  classes, 
Finsbury  Inst.,  England.  1901-06,  with  Central  London  Ry.,  apprentice,  later 
junior  asst.;  1906-07,  shop  machine  tool  maintenance,  G.T.Ry.;  1907,  mechanic  in 
erecting  shop,  C.P.R.,  Angus  shops;  1908-15,  bridge  dept.,  C.P.R.;  1915-16,  Montreal 
Ammunition  Co.,  machine  design,  inspection  trips,  etc.;  Nov.  1916  to  date,  Dominion 
Bridge  Co.,  machine  design  and  gen.  drawing,  office  work,  etc.;  at  present  in  mech. 
dept.,  with  special  charge  of  elec.  work. 

References:  G.  H.  Duggan,  J.  T.  Farmer,  P.  B.  Motley,  F.  Newell,  H.  H.  Vaughan. 

CONWAY— GILBERT  SYDNEY,  Lieut.,  of  Victoria,  B.C.  Born  at  Carlisle, 
England,  Aug.  9th.  1886.  Educ,  private  school,  2  yrs.,  Grammar  school;  2  yrs., 
Armstrong  Tech.  Coll.  1902-05,  pupil  with  L.  H.  Armour,  C.E.  and  architect,  Gates- 
head-on-Tyne;  1905-06,  engr.  and  bldg.  supt.,  N.  P.  G.  Herdman  &  Co.,  on  layout 
of  bldg.  estates,  roads,  sewers,  etc.;  1906-08,  in  private  business,  same  class  of  work, 
also  quantity  surveying,  Gateshead-on-Tyne;  1908,  survey  work,  constrn.,  municipal 
telephone  lines,  Manitoba;  1909-10,  field  draftsman  on  location,  w.  lines,  C.P.R.; 
1910-11,  same  duties,  C.N.R.;  1911  (6  mos.)  transitman  on  location,  Kettle  Valley 
Ry.;  1911-14,  res.  engr.  on  constrn.,  Courtenay  branch,  E.  &  N.Ry.,  Vancouver 
Island;  1914-16,  engr.  and  constrn.  supt.,  Daylor  Bros.,  Vancouver,  erecting  re- 
inforced concrete  bridges,  etc.;  1946-17,  contractors  engr.  with  C.  Hoard,  conslt. 
engr.,  Victoria,  design,  quantities,  supervision,  etc.;  Feb.  1917,  enlisted  in  Can.  Engrs. 
obtained  comm.  as  lieut.,  demobilized  Mar.  1919;  Apr.  1919  to  date,  res.  engr.  on 
constrn.,  Okanagan  branch,  C.N.Ry. 

References:  R.  A.  Bainbridge,  C.  Hoard,  R.  W.  Maclntyre,  W.  M.  Stokes, 
W.  G.  Swan. 

DANAIS— PIERRE,  of  Baie  Saint  Paul,  P.Q.  Born  at  Baie  Saint  Paul,  April 
25th,  1890.  Educ,  B.Sc  (C.E.)  Queens  Univ.  1917;  B.Sc,  Laval  Univ.  Summer 
1916.  rodman,  transitman,  etc.,  Baie  St.  Paul;  1917,  levelman,  North  American  Pulp 
Co.,  under  E.  Lavoie;  1918,  worked  in  connection  with  drainage  and  drawing,  Jos. 
Tremblay,  also  railroad  work,  with  Jos.  Gariepy,  Baie  St.  Paul;  1919,  various  surveys; 
at  present,  on  installation  of  water  power  plant,  with  Robt.  Fortin,  and  preparing 
a  plan  for  a  retaining   wall,   Pointe  au  Pic. 

References:  S.  Bourgoing,  J.  Claveau,  S.  Desmeules,  D.  S.  Ellis,  E.  Lavoie, 
J.  Tremblay,  II.  Warren. 

DANIEL— NORMAN  HOYLES,  Major,  of  Toronto.  Born  at  Port  Hope, 
Ont.,  Apr.  28th,  1893.  Educ,  B.A.Sc.,  Univ.  of  Tor.  1915.  1910-11,  A.  C.  &  H.B.Ry.; 
May-Sept.  1012,  inst'man,  London  div.,  C.P.R.;  May-Sept.  1913,  inst'man;  May- 
Sept.  1914,  draftsman,  waterworks  dept.,  Toronto;  enlisted  1915,  ZVi  yrs.  in  France, 
returned  as  major  in  charge  of  5th  Battery,  C.F.A.,  Apr.  1919;  at  present,  draftsman, 
Toronto    Harbor    Comm. 

References:  G.  T.  Clark,  J.  R.  Cockburn,  P.  Gillespie,  H.  A.  Goldman,  W.  S. 
Harvey,  1.   )     Willeie,  N.  I).  Wilson,  C.  R.  Young. 

DARRELL—  FRANKLIN  L.,  of  Kenogami,  P.Q.  Born  at  Brooklyn,  N.Y., 
July  20th.  Inks  Educ,  B.Sc.  fC.E.)  Univ.  of  Maine,  1912.  Surveying  with  U.S. 
Geological  Survey;  inst'man,  dam  site  location;  June-Sept.  1912,  inst'man,  pulp  and 
paper  mill  site;  3  yrs.,  engr.  and  draftsman,  maintenance  and  constrn.,  Eastern  Mfg. 
Co.,  pulp  and  paper  mills;  6  rnos  ,  mfg.  works  Penobscot  Chemical  Fibre  Co.;  6  mos., 
chief  draftsman,  maintenance  and  constrn.  work,  Union  Bag  &  Paper  Co.;  1  yr., 
draftsman,  pulp  and  paper  mill  design,  H.  S.  Ferguson,  conslt.  engr.;  3  yrs.  to  date, 
asst.  to  res.  engr.,  Price  Bros.  &  Co.  Ltd.,  Kenogami,  pulp  and  paper  mills,  mainten- 
ance  and  constrn.   work. 

References:  J.  S.  Bates,  E.  A.  Evans,  J.  T.  Farmer,  H.  S.  Ferguson,  J.  P.  Grenon, 
I.  J.   Tait,   F.  O.   White. 


DETHLOFF— WILLIAM  L.,  of  Coniston,  Ont.  Born  at  Buffalo,  N.Y.,  Oot. 
30th,  1875.  Eng.  apprentice,  connected  with  J.  T.  Noye  Mfg.  Co.,  Buffalo;  1900-10, 
designing  of  mill  and  smelters  in  eng.  dept.,  Allis  Chalmers  Mfg.  Co.,  Milwaukee; 
since  July  1910  with  Mond  Nickel  Co.,  1910-13,  designing  engr.,  July  1913  to  date, 
as  chief  engr. 

References:  H.  W.  D.  Armstrong,  C.  V.  Corless,  C.  LeB.  Miles,  J.  F.  Robertson, 
F.   S.   Small. 


DEVENNY— NEIL  SCOTT,  of  Kamloops,  B.C.  Born  at  Buckingham,  Que., 
Jan.  16th,  1894.  Educ,  public  school;  private  study.  1912-15,  rodman,  inspector 
and  inst'man  on  grading,  tracklaying,  concrete  work,  etc.,  C.N.O.  Ry.,  Montreal- 
Port  Arthur  line;  Jan.  1916-June  1919,  overseas;  June  1919  to  date,  rodman,  Okanagan 
branch,  C.N.R. 

References:  W.  E.  Bonn,  C.  Ewart,  J.  G.  MacLachlan,  R.  C.  MacLachlan, 
G.  P.  MacLaren,  W.  G.  Swan. 

r  DOBSON— WILLIAM  PERCY,  of  Toronto,  Ont.  Born  at  Ballinafad,  Ont., 
Aug.  28th,  1885.  Educ,  B.A.Sc;  M.A.Sc,  Univ.  of  Tor.  1911.  2H  yrs.  public 
school  teacher  in  Ont.  and  Sask.;  vacation  1905,  drafting  dept..  Olds  Motor  Works; 
1909,  drafting  dept.,  Buick  Motor  Co.;  1911-12,  inspector,  estimator  and  testing 
engr.,  Toronto  Hydro  Elec.  System;  1912-14  (18  mos.)  Alumni  Research  Fellow  in 
Eng'g,  Univ.  of  Tor.;  July  1914  to  date,  laboratory  engr.,  Hydro  Elec.  Power  Comm., 
in  responsible  charge  of  testing  and  research  work. 

References:  H.  G.  Acres,  A.  C.  D.  Blanchard,  E.  T.  J.  Brandon,  W.  A.  Buoke, 
T.  H.  Hogg,  M.  V.  Sauer. 

DOUPE— JACOB  LONSDALE,  of  Winnipeg.  Born  at  Toronto,  Sept.  14th, 
1867.  Educ.  M.A.,  Univ.  of  Man.,  B.A.,  1887;  D.,  M.,  S.,  A.  &  B  C.L.S.  Asst. 
on  various  govt,  and  right  of  way  surveys;  1888,  transitman  on  location,  1899,  res. 
on  constrn.,  N.P.  &.  M.Ry.;  1890,  transitman  on  location  and  res.  on  constrn.,  C.P.R., 
Souris  branch;  1890-1900,  surveyor,  C.P.R.,  right  of  way  and  townsites;  1900-12, 
asst.  land  comm'r  ,  C.P.R.,  in  charge  location  of  sidings  and  townsites,  etc.;  1912 
to  date,  chief  surveyor,  w.  lines,  C.P.R.,  principally  right  of  way. 

References:  G.  C.  Dunn,  J.  M.  R.  Fairbairn,  F.  P.  Gutelius,  W.  A.  James,  F. 
Lee,  J.  G.  Sullivan,  W.  F.  Tye,  T.  H.  White. 

DUNPHY— KENNETH  AUSTIN,  of  Souris,  Man.  Born  at  Fredericton,  N.B.. 
Apr.  30th,  1886.  Educ,  B.Sc,  Univ.  of  N.B.,  1907.  1905,  instrument,  water  supply, 
Glace  Bay;  1906,  filtration  plant  and  sewage  system,  Fredericton;  1907-08,  transitman, 
location,  I. N.Ry.;  1909  to  date,  with  C.P.R.,  as  follows:  1909-13,  rod  and  transitman, 
maintenance,  Medecine  Hat  and  Calgary;  1909-14,  res.  engr.,  Calgary;  Feb-Apr. 
1914,  res.  engr.,  Saskatoon:  Apr. -Aug.  1914,  same  at  Vancouver  Terminals;  Aug.  1914 
to  date,  div.  engr.,  and  bridge  and  bldg.  master  at  Souris,  (1907-08,  acted  as  chief 
of  party  during  absence  of  chief  engr.) 


References: 
McLeod. 


F.  W.  Alexander,  J.  C.  Holden,  T.  Lees,  J.  R.  C.  Macredie,  H.  W. 


EASTMAN— RICHARD  CLAIR,  of  Capreol,  Ont.  Born  at  Sutton,  Que.. 
Nov.  22nd,  1893.  Educ,  junior  matric  1909;  railroad  eng.  I.C.S.  1911-12,  rodman, 
etc.,  C.P.R.  maintenance  of  way;  1912,  constrn.  inspector,  municipal  improvements, 
Saskatoon;  1913-14,  inst'man  and  draftsman,  harbor  improvements,  F.  K.  Gettins, 
C.  E.,  Marshfield.  Qregon;  1915-16,  inst'man  and  inspector,  constrn.  work.  Southern 
Pac  R.R.;  Jan.  1917,  enlisted  in  R.N.C.V.R.  as  ord.  seaman,  passed  as  skipper  (trawler 
section)  1918,  discharged  Mar.  1919;  June-Aug.  1918,  inst'man  on  m't'ce  of  way  work, 
C.N.R.;  Aug.   1918  to  date,  res.  engr.,  m't'ce  of  way,  C.N.R. 

References:  W.  A.  Ewing,  H.  T.  Hazen,  J.  R.  Mackenzie,  G.  P.  MacLaren, 
A.  F.  Stewart. 

ELLIOT— HARRY  MACINTIRE.  Major  General,  of  Ottawa.  Born  at 
Bangalore,  India,  Dec  3rd,  1867.  Educ,  Royal  Military  Academy,  Woolwich, 
obtaining  commission  in  Royal  Artillery  1888;  1st  class  certificate  with  honors,  long 
course,  School  of  Gunnery,  England,  1898.  1902-05,  gunnery  instructor,  1st  class, 
in  England;  1905-09,  sent  to  Canada,  research  work  and  various  branches  of  mfr. 
of  artillery  armaments;  1911-13,  Director  of  Artillery,  Militia  Headqrs.,  Ottawa; 
1915  to  date,  Master  General  of  Ordnance,  in  addition  to  technical  duties  of  artillery, 
responsible  for  administration  and  supervision  of  engr.  services  in  Canada,  etc. 


References:  Sir  Alex.  Bertram,  A 
R.  W.  Leonard. 


P.  Deroche,  B.  H.  Fraser,  F.  M.  Gaudet. 


FARRELL— JAMES  WARDROPE  DICK,  of  Calgary,  Alta.  Born  at  Smiths 
Falls,  Ont.,  Sept.  20th.  1890.  Educ,  B.A.  1912;  B.Sc.  1915,  Queens  Univ.  Summers 
1913-15,  asst.  to  dist.  surveyor  and  engr.,  Saskatoon,  Dept.  Highways;  2\4  yrs.  with 
Can.  Engrs.,  C.E.F.,  2  yrs.,  as  pilot.  Royal  Flying  Corps  and  Royal  Air  Force;  Aug. 
1919  to  date,  draftsman,  irrigation  div.,  Dept.  Interior. 

References:  H.  S.  Carpenter,  D.  S.  Ellis,  A.  Maephail,  W.  L.  Malcolm,  D.  A.  R. 
McCannel,  V.  A.  Newhall,  F.  H.  Peters,  B.  Russell. 


DAVIES— DAVID  CECIL  MINES,  of  Regina.  Sask.  Born  at  London,  Eng., 
April  4th,  1892.  Educ,  1906-08.  mech.  eng.  course,  Paddington  Tech.  Coll.,  London; 
1908-12,  mech.  eng.  course,  London  Polyteoh.  Inst,  (evening  classes).  1908-12,  in 
drawing  office  of  Sir  Geo.  Marks,  conslt.  engr.,  London,  Eng.;  1912-16,  inspector  of 
Public  Works,  reinforced  concrete,  steel,  etc.,  prov.  govt,  of  Sask.;  1916-19,  on  active 
service,  artillery  observer;  1919  to  date,  inspector  of  Public  Works,  prov.  of  Sask. 

References:  H.  S.  Carpenter,  A.  I*.  Linton,  E.  G.  W.  Montgomery,  J.  McD. 
Patton,  F.  II.  Small. 


FOSS— CARROLL  LUND,  of  Enniskillen,  N.B.  Born  at  Oscola,  Iowa.  June 
2nd,  1882.  Educ,  N.S.  High  School,  1901.  1904-07,  rodman,  Halifax  &  South- 
western surveys,  odd  work  during  vacation  with  C.  O.  Foss  and  Archibald  Foster, 
N.T.Ry.;  1907-08,  inst'man  under  Howard  Ryan,  res.  5  and  6,  N.T.C.Ry.;  1908-11. 
res.  engr.  No.  13,  N.T.C.;  1912-13,  office  engr.,  dist.  engr's  office,  St.  John,  N.B.; 
.Tan.-Aug.  1913.  div.  draftsman,  St.  J.  &  Que.  Ry.;  1917-19,  res.  engr.,  St.  J.  &  Que.Ry. 

References:  M.  W.  Black,  R.  II.  Cushing,  G.  C.  Dunn,  C.  O.  Foss,  H.  Longley, 
C.  A.  MacNearney,  11.  Phillips. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


167 


GARRONI— MELITON  C,  of  Winnipeg.  Born  on  the  Island  of  Malta, 
Sept.  29th,  1888.  Educ,  matric.  1906;  B.  Eng.  &  A.,  1912.  Malta  Univ.  1912-13, 
draftsman,  Chattaway  &  Vercoe,  engrs.  and  surveyors,  Winnipeg;  1913-14,  draftsman. 
C.P.R  ;  Mar.-Sept.  1915,  designer,  Jas.  Chisholm  &  Son.  architects;  1915-16,  account- 
ant clerk,  constrn.  dept.,  C.P.R.;  Sept.  1916  to  date,  office  engr.,  maintenance  dept  , 
C.N.R 

References:  E.  N.  Johnson,  E.  R.  Millidge,  A.  V.  Redmond,  A.  W.  Smith,  J.  G. 
Sullivan. 

GENT— RUFUS  TAYLOR,  of  Niagara  Falls,  Ont.  Born  at  Rockford,  111., 
Apr.  6th,  1879.  Educ,  high  school;  A.M.I.E.E.  1897-1901,  apprentice,  various 
elec.  mfg.  concerns,  testing  and  practical  work;  1901-04,  master  mechanic  and  chief 
rleotrician,  National  Contracting  Co.;  1905-06,  foreman  in  charge  of  switchboard 
bldg.,  Westinghouse  &  Elec.  Mfg.  Co.;  1906-08,  erecting  foreman,  Gen.  Elec.  Co., 
N.Y.  in  various  plants;  1908-12,  plant  engr..  United  Eng.  Co.,  N.Y.C.;  1912-13,  mech. 
and  elec.  supt.,  Cuban  Eng.  &  Contracting  Co.,  on  sanitary  contract  of  Havana, 
Cuba;  1913-17,  plant  engr.,  McKenzie,  Mann  &  Co.,  on  Mt.  Royal  Tunnel  &  Term- 
inal contract,  and  electrification  of  same;  1917  to  date,  plant  engr.,  on  Chippawa- 
Queenston  Power  development,  Hydro  Elec.  Power  Comm. 

References:  H.  G.  Acres,  A.  C.  D.  Blanchard,  N.  R.  Gibson,  J.  B.  Goodwin, 
R.  P.  Johnson,  M.  V.  Sauer. 


GUNN — CECIL  HERBERT,  of  Winnipeg.  Born  at  Stonewall,  Man.,  Oct. 
12th,  1892.  Educ,  2>£yrs.  at  Univ.  of  Man.  1907-09,  from  timekeeper  to  sub- 
foreman  at  stone  quarries,  John  Gunn  &  Sons,  Stonewall;  1909-11,  with  same  firm 
at  Point  du  Bois,  Man.  on  constrn  of  city  Light  &  Power  plant,  Wpg.,  asst'g  engr. 
and  in  charge  some  constrn;  1911-12,  gen'l  inspector.  Can.  Inspection  &  Testing 
Laboratories,  reinforced  concrete  and  steel  works;  1912-14  (during  vacations  while  at 
Univ.  of  Man.),  with  Greater  Wpg.  Water  Dist.,  in  charge  of  testing  laboratories; 
1915-18,  private,  sgt..  platoon  commander;  1  yr.  commander  of  coy.,  with  1st,  C.M.R. 
Infantry,  discharged  May  1918;  since  May  1918,  field  engr.,  Manitoba  Power  Comm. 

Reference:  E.  V.  Caton,  W.  G.  Chace,  J.  M.  Leamy,  J.  Rocchetti.W.  M.  Scott. 


HANNAFORD— ARTHUR  R„  of  Hamilton,  Ont.  Born  at  Derby,  England, 
Nov.  19th.  1882.  Educ,  Whitworth  School;  private  tuition.  1900-07,  asst.  in 
permanent  way  dept.  under  engr.  in  chief,  Midland  Ry.,  England;  1907-09,  asst.  in 
bridge  dept.,  same  ry.;  1909  to  date  with  G.T.Ry.  as  follows:  1909-10,  draftsman 
under  masonry  engr.;  1910-11,  asst.  to  engr.  in  charge,  Coteau  Bridge  reconstrn.; 
1911-12,  grade  separation,  Toronto,  concrete  design,  etc.;  1913-18,  bridge  inspector, 
eng.  dept.;  1918  to  date,  asst.  engr.,  Hamilton  div.,  G.T.R. 


References:  R.  Armour,  A.  Crumpton,  E.  R.  Gray, 
L.  1.  Stone,  H.  B.  Stuart. 


E.  G.  Hewson.  J.  G.  Jack, 


HATHAWAY— JOSEPH  DEAN,  of  Westmount.  Born  at  Assonet,  Mass  , 
June  11th,  1870.  Educ,  science  dept.,  Pratt  Inst.,  1892.  1893-1902,  with  Western 
Elec  Co.,  New  York,  as  follows:  Feb -June  1893,  shop  draftsman  in  mfg.  dept.; 
1893-94,  chief  draftsman;  1894-1902,  asst.  to  supt.,  cable  dept.,  in  active  charge  of 
designing,  mfg.  and  installing  of  paper  insulated  and  underground  aerial  telephone 
cables;  Jan.  1902-Feb.  1914,  supt.  of  The  Wire  &  Cable  Co.,  Montreal,  and  successor 
the  Imperial  Wire  &  Cable  Co.  Ltd.,  in  entire  charge  of  eng.  and  mfg.  of  all  types 
of  high  and  low  tension  transmission  cables,  telephone  and  telegraph  cables,  and 
bldg.  and  constrn.  work;  Feb.  1914-Jan.  1920,  gen.  supt..  Northern  Elec.  Co.,  complete 
charge  of  all  mfg.  and  bldg.  and  constrn.  work;  Jan.  1920  to  date,  vice-pres.  and  gen. 
supt.,  Northern  Elec.  Co.;  1916-18,  vice-pres.  and  gen.  mgr.,  British  Munitions  Co. 
Ltd.,  Verdun,  P.Q..  entire  charge  of  designing,  bldg.,  equipping  and  operatiog  a  fuze 
loading  plant  for  Imperial  Munitions  Board;  June  1918  to  date,  pres.  of  same  company. 

Referenoes:  F.  B.  Brown,  J.  Duchastel,  A.  E.  Dubuc,  W.  J.  Francis,  R.  A.  Ross, 
H.   H.  Vaughan. 


HAWLEY— GEORGE  PRINCE,  of  Cedars,  P.Q.  Born  at  Niagara  Falls, 
NY.,  1872.  Educ,  3  yrs.,  Univ.  of  Wisconsin.  1891-99,  rodman,  inspector  and 
inst'man  on  R.R.,  municipal  and  other  surveys;  1899,  asst.  engr.  in  charge  of  R.R. 
constrn.,  Chicago  &  N.W.Ry.;  1900-05,  surveys,  constrn.  and  design  on  various  jobs, 
largely  hydraulic,  W.  C.  Johnson,  C.E.,  Shaw.  Water  &  Power  Co.,  Niagara  Falls 
Hydraulic  Power  &  Mfg.  Co.,  and  others;  1905-11,  city  engr.,  DePere,  Wis.,  also 
private  practice;  1911-12,  Shaw.  Water  &  Power  Co.;  Apr.  1912  to  date,  res.  engr. 
in  charge  of  constrn.  of  hydro  elec.  plant,  Cedars  Rapids  Mfg.  &  Power  Co.  (Montreal 
Light,  Heat   &  Power  Cons.,  operating.)     rr-m^  ,  ™i  ., 

References:  J.  H.  Brace,  C.  E.  Fraser,  H.  Holgate.  R.  S.  Kelsch,  J.  C.  Smith, 
R.  M.  Wilson. 


HAYNE— HARRY  LOUIS,  of  Alberni.  B.C.  Born  at  London,  Ont.,  July 
30th,  1882.  Educ,  London  High  school;  C.E.  course,  I.C.S.  1904-06,  rod  and 
inst'man.  Can.  Pac.  Irrigation  Co.;  1906-07,  inst'man,  C.P.R. ,  location  party.  Lulu 
Island;  1907,  draftsman,  div.  engr's  office,  C.P.R.;  1907-08,  draftsman,  location  party 
C.P.R.  Vancouver  Island;  1908-10.  asst.  engr.  on  constrn.  Esquimalt-Nanaimo  Ry. 
extension;  1910-12,  res.  engr.,  constrn.  on  same;  1913,  located  and  built  logging  road, 
Can.  Pac  Lumber  Co.,  Port  Alberni,  did  some  ry.  work  for  Cleveland  &  Cameron, 
Vancouver,  also  city  engr.,  Port  Alberni  and  Alberni;  1915-June  1919,  overseas; 
July-Nov.  1919,  draftsman,  P.G.E.,  location  party;  at  present,  asst.  engr.  on  constrn. 
of  E-N.Ry.  extension  to  Great  Central  Lake. 

References:  R.  A.  Bainbridge,  R.  Brunton,  C.  E.  Cartwright,  C.  Hoard,  R.  W. 
Maontyre.  A.  W.  R.  Wilby. 


HEARN— RICHARD  LANKASTER,  of  Toronto,  Ont.  Born  at  Toronto. 
May  18th,  1890.  Educ,  B.A.Sc,  Univ.  of  Tor.  1913.  May-Oct.  1911.  rodman, 
roadway  section,  Dept.  of  Works,  Toronto;  May-Nov.  1912,  inst'man  in  charge  of 
survey  party,  sewer  section,  Toronto;  May-Nov.  1913,  draftsman,  Dom.  Bridge  Co., 
Lachine;  Nov.  1913  to  date,  hydraulic  dept.,  Hydro  Elec.  Power  Comm.  as  follows: 
1913-14,  designer  on  Wasdells  Falls  power  development;  1914-15,  shop  inspector 
for  steel  penstock  and  surge  tank,  Eugenia  Falls  development;  1915-18,  asst.  engr. 
on  design  of  various  power  developments;  Feb.  1918  to  date,  chief  asst.  to  hydraulic 
engr.  of  design,  charge  of  designing  and  drafting  staff,  Queenstou-Chippawa  develop- 
ment. 

References:  H.  G.  Acres,  A.  C.  D.  Blanchard,  N.  R.  Gibson,  J.  B.  Goodwin, 
T.  H.  Hogg,  J.  R.  Montague,  M.  V.  Sauer,  W.  R.  Worthington. 

HENDERSON— JOHN,  of  Ottawa,  Ont.  Born  at  Lincoln.  Eng.,  July  15th. 
1877.  Educ,  public  school;  Dundee  High  School,  Scotland;  1892-96,  Univ.  Tech. 
Course,  evenings;  1896-98,  field  course  in  surveying,  1st  class  certificate.  1892-98, 
pupilage  with  J.  J.  Henderson,  Dundee;  1898-99,  improvership  with  Glasgow  &  S. 
W.Ry.  Co.;  1899-1904,  junior  asst.  to  engr.  to  Glasgow,  Barrhead  &  Kilmarnock 
and  Glasgow  &  Paisly  Joint  Lines;  1905-06,  with  C.P  R.,  Toronto;  1906-07,  drafts- 
man, Speight  &  Van  Nostrand,  Toronto;  1907,  draftsman,  C.P.R.,  Winnipeg;  1908, 
rodman,  inst'man,  bldg.  inspector  with  res.  engr.,  C.P.R.,  Medicine  Hat;  1911,  transit- 
man,  C.P.R.,  Montreal;  1912,  asst.  engr.,  Dept.  of  Marine;  July  1915,  enlisted  with 
7th  Bge.,  C.F.A.,  1916-18,  on  active  service,  Belgium  and  France,  Nov.  1918,  dis- 
charged; at  present,  resumed  as  asst.  engr.,  Dept.  of   Marine. 

References:  W.  P.  Anderson,  W.  H.  Carson,  L.  E.  Cote,  B.  H.  Fraser,  C.  A. 
Magrath. 

HEWSON— WILLIAM  GEALE,  of  Toronto.  Born  at  Cobourg  Ont.,,  Aug. 
29th,  1883.  Educ,  B.A.Sc,  Univ.  of  Tor.  1906.  1902,  purchasing  agent.  McPherson 
Switch  &  Frog  Co.,  Niagara  Falls,  N.Y.;  summers  1903-06,  foreman  and  asst.  engr. 
on  power  plant  constrn.,  DeCew  Falls  and  Kakabeka  Falls;  1907-08,  grad.  apprentice- 
ship, Westinghouse  Elec  &  Mfg.  Co.,  Pittsburg;  1907-08,  asst.  to  road  foreman  of 
engines,  inspector  and  instructor,  N.Y.,  N.H.  &  H.R.R.  and  P.R.R.,  N.Y.  dist.; 
1908-09,  asst.  engr.,  project  section,  ry.  div.,  eng  dept.,  W.E.  &  M.  Co.,  Pittsburg, 
on  interurban  and  steam  ry,  electrification;  1910,  inspecting  engr.  on  installation 
of  generating  and  substation  equipment,  Cobalt  dist.;  1911-13,  asst.  engr.,  Hydro 
Elec  Power  Comm.,  on  constrn.  and  operating  of  distributing  plants  of  municipalities; 
1914  to  date,  ry.  engr.,  H.E.P.C.,  in  charge  of  development  and  electrioal  work,  hydro 
radials. 

References:  H.  G.  Acres,  E.  G.  Hewson,  T.  H.  Hogg,  R.  W.  Leonard.  C.  H. 

Mitchell,  J.  N.  Stanley. 

HORSEY— GEORGE  FREDERICK,  of  Ottawa.  Born  at  Utica,  N.Y.,  Oct. 
4th.  1880.  Educ,  Utica  Academy;  Queens  Univ.  Rly.  location  and  constrn.  and 
drainage  work,  Reclamation  Service;  1901,  rodman,  1902,  inst'man,  A.C.Ry  ;  1903- 
04,  inst'man,  C.P.R.;  1905,  res.  engr.  in  charge  of  10  miles  constrn.,  C.PR.;  1906-09, 
res.  engr.,  G.T.P.;  1910,  res.  engr.,  T.C.Ry.;  1911-12,  div.  engr,  A.C.Ry.  in  charge 
30  miles  ry.  constrn.;  1913-14.  dist.  engr.,  A.C.Ry.,  in  charge  100  miles  constrn.; 
1915,  res.  engr.,  E.D.  &  B.C.Ry.,  in  charge  of  constrn.  work,  Edmonton;  1916-17. 
res.  engr.  in  charge  constrn.  work,  H.B.Ry.;  1918,  Can.  Engrs.,  St.  John,  P.Q.;  1919 
to  date,  charge  of  party  making  survey  for  draining  land  in  Sask.,  Reclamation  Service. 

References:  B.  E.  Barnhill,  R.  J.  Burley,  R.  S.  McCormick,  J.  W.  Porter,  J.  S. 
Tempest. 

HVIDT— VALDEMAR  JOHANNES,  of  Princeton,  B.C.  Born  at  Ruds  Ved[y, 
Denmark,  Sept.  20th,  1883.  Educ,  2nd  grade  honors,  Polytechnical  Univ.,  Copen- 
hagen, 1909.  1911  to  date  with  Kettle  Valley  Ry.,  as  follows:  1911-12.  draftsman; 
1912-18,  inst'man  on  constrn.  draftsman  and  transitman  on  location;  Nov.  1918  to 
date,  res.  engr.,  Copper  Mountain  branch,  including  4  tunnels,  several  high  trestles, 
etc 

References:  P.  C.  de  la  Cour,  P.  W.  Gregory.  F.  H.  Latimer,  A.  McCulloch, 
IT.  E.  Stevens,  H.  L.  Swan,  F.  P.  Wilson. 

HYNES— JAMES  PATRICK,  of  Toronto.  Born  at  Toronto,  July  15th.  1868. 
Since  1893,  in  practice,  architecture,  in  own  name  or  under  firm  name  Hynes,  Fcldman 
&  Watson,  of  Toronto  and  Montreal. 

References:  H.  G.  Acres,  N.  Cauchon,  W.  Chipman,  C.  H.  Mitchell,  C.  n.  Rust. 

INKSTER— OLUFF.  of  Edmonton,  Alta.  Born  at  Edmonton.  Mar.  25th. 
1885.  Educ,  Univ.  of  Alta.  1900-Ofi.  on  eng.  and  surveys;  1906-11,  asst.;  1911-13, 
various  small  eng.  and  survey  works  for  city  and  towns,  own  office;  1913-16,  engr., 
Lacombe  &  Blind  Man  Valley  Ry.;  Feb.  1916-May  1919,  overseas  with  Can.  Corps 
Survey  Section;  Sept.  1919  to  date,  on  surveys,  P.W.D.,  Alberta. 

References:  R.  Cunningham,  A.  W.  Haddow,  G.  W.  MacLeod,  J.  D.  Robertson, 
A.   G.   Stewart. 

JAMES— FREDERICK  BENJAMIN,  Lieut.,  of  Walkerton,  Ont.  Born  at 
Whitecroft.  Eng.,  Sept.  28th,  1872.  Educ,  certificated  tearhcr  of  Arts,  1891;  1892, 
science  (bldg.  constrn.),  Dept.  Science  &  Art,  England.  1887-92,  articled  to  W.  F. 
Taylor,  Aylesbury,  Eng.,  architect  and  surveyor,  county  engr  for  Mid  Buckingham- 
shire: 1892-94,  chief  asst  to  same  in  charge  of  county  work  and  Estate  work;  6  nios.. 
asst.  to  E.  P.  Ayres,  F.R.I.B.A.,  on  design;  3  mos  ,  on  quantity  surveying,  London; 
1895-1902,  in  practice,  Lydney,  Glo'shire  and  Wrexham.  N.  Wales,  on  bldgs  ,  sewage 
disposal  works,  etc.;  1902-11,  gen.  manager  and  estimator,  Webster  &  Cannon, 
constrn.  engrs.  and  contractors.  Aylesbury,  Eng.,  on  large  work  for  War  Dept., 
Prison  Comm.,  etc;  1911-14,  chief  inspector,  John  Woodman  &  Carey,  in  charge 
of  constrn.  works,  Winnipeg;  1915,  enlisted,  discharged  as  lieut.,  1918;  appointed 
town  engr.,  Walkerton  and  county  engr.,  Bruce  Co.,  also  at  present,  in  private  practice, 
Walkerton. 

References:  R  A.  Brazier,  W.  G.  Campbell,  W.  Huber,  R.  McDowal),  J.  Wood- 
man, C.  R.  Young. 
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K\NE CHARLES  STANISLAUS,  of  Outremont.     Bom  at  Kingstos,  Ont., 

Mav  7t'h  1892  Eduo.,  eng.  course.  I.C  S.  1908-09.  draftsman,  Hart-Otis  Car 
Co  I  td  ■  'l 909-12  draftsman,  Dominion  Bridge  Co.;  1912-Dec  1919,  in  charge  design- 
ing and  estimating  dept..  Montreal  office,  same  firm,  in  addition  (since  May  1917) 
also  acted  as  sales  engr .;  at  present,  sales  engr  in  contracting  dept.,  Dom.  Bridge 
Co  ,  asst'g  and  advising  in  consulting  capacity,  etc. 

References:  A.  F.  Byers,  A.  W.  K.  Massey,  E.  S.  Mattice,  M.  J.  Rutledge, 
D.  C.  Tennant. 

KEIGHTLEY— WILLIAM  JAMES,  of  Quebec,  P.Q.  Born  at  Devonport, 
EngHnd  April  19th,  1864.  Educ,  Devonport  National  Schools,  1878;  1st  class 
Army  School  certificate,  2nd  and  1st  class  advanced  certificates.  South  Kensington, 
Science  &  Xrts.  machine  constrn.,  etc.;  apprenticeship,  marine  engr..  Royal  Dock- 
yard Devonport.  1  yr.  Ordnance  eng.  course,  Royal  Arsenal,  Woolwich,  and  Royal 
Small  Arms  Factory,  Enfield;  in  1884  appointed  to  Ordnance  Dept.,  taking  machinery 
charge  of  engines,  boilers  and  elec.  lighting  of  Dover  Turret;  5  yrs.  later  appointed 
to  take  charge  of  guns,  engines,  boilers  and  hydraulic  mach  y,  then  being  erected 
at  Malta-  after  5  yrs.  appointed  to  take  charge  of  Army  Ordnance  Depot  workshops 
at  1  eith  and  Edinburgh  (Scottish  Command);  after  3  yrs  transferred  to  Ordnance 
Machinery  charge  of  the  Spiihead  Forts  at  Portsmouth;  after  2  yrs.  appointed  by 
War  Office  to  Halifax.  N.S.,  as  inspector  of  Ordnance  mach'y  undertaking  and  complet- 
ing the  re-armament  of  all  forts  forming  the  defences  of  Halifax;  after  5  yrs.  at  Halifax, 
appointed  to  Stirling  (Scottish  Command)  to  take  charge  of  Ordnance  workshop, 
etc  •  2  yrs.  later  appointed  to  inspection  dept.,  Woolwich,  on  staff  of  chief  inspector, 
1  vr  "on  inspection  of  guns  and  steel,  3  yrs  of  submarine  mines,  3  yrs.  inspection  of 
miscellaneous  stores.  Aug.  1914  appointed  chief  inspector  of  munitions,  Ontario  dist., 
later  chief  inspector  of  Artillery  and  eng.  stores,  Militia  &  Defence.  Ottawa,  on  staff 
of  Master  General  of  Ordnance,  organized  an  inspection  dept.;  June  1919  to  date, 
chief  inspector  of  Arms  and  Ammunition,  Militia   &  Defence,  Quebec. 

References:  Sir  Alex.  Bertram,  A.  P.  Deroche,  R.  J.  Durley,  R.  W.  Leonard, 
H.  H.  Vaughan. 

KEYT— WARREN  EARNSCLIFFE,  of  Chase,  B.C.  Born  at  Colombo, 
Ceylon,  Dec.  15th,  1885.  Educ,  Glasgow  Tech.  Coll.  (Scotland);  Westminster 
Tech  Inst.,  London,  Eng.,  certificates  in  surveying,  levelling,  rys.,  roads.  Served 
3  yrs  C  E.  articles  as  follows:  1900-08,  with  Chas.  D.  Barker,  conslt.  engr.,  Glasgow; 
1908-09.  with  Wm.  Fairley.  conslt.  engr.,  London.  Eng.;  1909-10,  asst.  to  Wm.  Fairley, 
London,  on  sewage  disposal  works,  surveys,  office  work,  etc.;  1910-12,  asst  to  city 
engr  ,  Kamloops,  B.C.,  transitman  on  prov.  govt  surveys,  charge  of  laying  out,  super- 
rising  constrn  of  sidewalks,  sewers,  etc.;  1912  to  date,  with  Public  Works  Canada, 
asst.  engr.  on  hydrographic  survey  of  Columbia  River,  design,  constrn.  of  wharves, 
etc;  Aug.  1914-Apr.  1919,  overseas,  Infantry  and  Engineers,  C.E.F.;  at  present 
resumed  with  Public  Works. 

References:  P.  E.  Doncaster,  H.  Earle,  C.  H.  Mathewson,  G.  C.  P.  Montizambert 
W.  F.  Richardson. 

KLEIN  EDWARD,  of  Westmount.  Born  at  New  York,  N.Y.,  Sept.  1st, 
1887.  E  ■"<  ,  E  E.,  Columbia  Univ.  1909;  A.B.,  College  of  City  of  N.Y.,  1906.  Sum- 
mers 190<".  09,  Hotel  Astor  power  plant  and  N.Y.  Edison  Co.,  testing  dept.;  1909-10, 
test-,  n  Bergmann  Electrical  Works,  Berlin,  Germany;  1910-14,  manager,  P.  H. 
Klein  Jr.  Co..  importers  of  elec.  mfrs.;  1914  to  date,  manager,  Dominion  Lamp  Co.. 
mfrs.  elec.  incandescent  lamps. 

References:  F  B.  Brown,  J.  A.  Burnett.  J.  E.  Daubney,  J.  A.  DeCew,  G.  M. 
Hudson,  F.  S.  Keith. 

LAMSON— BENJAMIN  FRANKLIN,  of  St.  Catharines,  Ont.  Born  at 
Vermontville,  N.Y.,  Feb.  12th,  1889.  Educ,  B.Sc,  Queens  Univ.  1912.  Apr.-Oct. 
1910,  topog  and  land  surveys,  Saranac  Lake,  N.Y.;  Apr.-Oct.  1911,  topog.  surveys, 
Dept  Interior,  Ottawa;  Apr.-Dec.  1912,  charge  of  prov'l  and  D.L.S.,  Montgomery 
k  Morrier.  Prince  Albert.  Sask.;  Mar. -Sept.  1913.  O.L.S.,  F.N.  Rutherford.  St  Cath- 
arines, Ont.:  1913-14,  inst'man,  Welland  Ship  Canal;  1914-19,  asst  on  Welland  Canal, 
irj  charge  of  gen.  canal  maintenance  work,  roadways,  bridges,  etc.,  Apr.  1919  to  date, 
aast.  city  engr.,  St.  Catharines. 

References:  R.  P.  Johnson,  J.  C.  Moyer,  W.  P.  Near,  F.  N.  Rutherford,  W.  H. 
Sullivan. 

LeBLANC— C.  JOSEPH,  of  Montreal.  Born  at  Montreal.  Apr.  2fith.  1888. 
Educ  ,  R  A.Sc.  C.E.,  Ecole  Poly  1910;  Q.L.S.  Asst.  engr  city  of  Maisonneuye,  1910- 
12,  municipal  eng.;  1912-14,  asst.  engr.,  in  charge  northern  div.,  pavements  and 
sidewalks,  Montreal;  1915-17.  asst.  engr  in  charge  of  sewers,  n.  div.;  1917-18,  asst. 
engr.  of  surveys  and  designs;  1919  to  date,  engr.  in  charge  contract  works,  road  dept., 
Montreal. 


LINDSAY— WILLIAM  BETHUNE,  Major  General,  C.B.,  C.M.G.,  D.S.O., 
R.C.E.,  of  Strathroy,  Ont.  Bom  at  Strathroy,  Nov.  3rd,  1880  Educ,  grad.  R 
M.C.,  1900;  Coll.  Inst.  1900-04  asst.  engr.  in  chief  engr's  office,  Dept  of  Marine 
&  Fisheries,  part  of  period  on  design  of  aids  to  navigation  and  in  charge  of  constrn 
work;  1904-05,  dist.  engr.,  Mil  Dist.  3  and  4;  1905-07.  engr.  officer  in  charge  of  harbor 
forts  and  constrn.,  Halifax  Fortress;  1907-10,  command  engr  ,  western  Ont.,  Mil 
Dist.  1  and  2;  1910-12,  commanding  Royal  Can.  Engrs  ,  M.D.  No.  11  and  the  Yukon. 
1912-14,  C.R.C.E.,  Mil.  Dist  10  and  13,  including  full  charge  of  new  constrn.  and 
repair  and  maintenance  of  drill  halls,  armouries,  etc.;  Aug.  1914-Sept.  1915,  O.C. 
2nd  Field  Coy.,  C.E..  C.E.F.;  1915-16,  C.R.E.,  1st  Can.  Div.;  1916-18,  chief  engr  , 
Can.  Army  Corps;  Aug.  1918  to  date.  G  O.C,  Can.  Engrs.  and  chief  engr.,  Can 
Corps,  full  charge  of  all  eng.  work,  including  defences,  roads,  water  supply,  light  rys  . 
etc. 

References:  C.  J.  Armstrong,  R.  F.  Armstrong.  J.  B.  Cochrane,  B.  H.  Fraser, 
C.  S.  L.  Hertzberg,  C.  L.  Hervey,  R.  W.  Leonard,  C.  H.  Mitchell,  C.  W.  P.  Ramsey. 
F.  A.  Wilkin. 

MacANDREW— WILLIAM  MacKAY.  of  Vancouver,  B.C.  Born  at  Renfrew 
Ont.,  Nov.  28th,  1887.  Educ,  B.A.Sc,  Toronto  Univ  1912;  St-Andrews  Coll.  and 
Coll  Inst.  Summers  1909-11,  shop  work,  Can.  Allis  Chalmers  Bullock  Co.,  Rock- 
finld,  P.Q.;  1912.  constrn  engr..  same  firm,  Vancouver;  1913,  sales  engr.,  Allis  Chalmers 
Bullock;  1914,  contracting  engr.,  Brodner  &  MacAndrew,  Vancouver;  1915-16,  elec 
engr.,  Roucher  de  Boule  Mining  Co.,  Skeena  Crossing,  B.C.;  1917,  elec.  engr.,  for 
Renfrew,  Ont.;  1918,  lieut..  Can.  Engrs.;  at  present,  member  of  firm  MacAndrew- 
Jamieson   Eng.   Co. 

References:  C.  T.  Hamilton,  R.  F.  Hayward,  E.  A.  Jamieson,  W.  G.  Swan . 
J.  A.  Walker. 

MACLACHLAN— WILLS,  of  Toronto,  Ont.  Born  at  Toronto,  Aug.  3rd,  1885 
Educ,  B.A.Sc.  Toronto  Univ.  1907;  member  and  vice-pres.,  A.I.E.E.  1907.  apprent- 
ice, Westinghouse  E.  &  M.  Co.;  1908,  constrn.  engr.,  Can  Westinghouse  Co.;  1909-10. 
elec.  supt.,  Port  Colborne  Elevator.  Dept.  Rys.  &  Canals;  1910,  inspector,  substation 
constrn.,  H.E.P.C;  1911-13,  local  manager,  Trenton  Elec.  &  Water  Co.,  Belleville; 
1913-15,  engr.  in  charge,  Elec.  Power  Co.,  Toronto;  1915,  inspector,  Elec.  Employers 
Assoc,  of  Ont.;  1917,  in  charge  Employees  Relations  Dept.,  H.E.P.C;  also  Accident 
Prevention,  Toronto  Hydro  Elec.  Systems;  at  present.  Consultant,  Industrial  Relations 

References:  H.  G.  Acres,  A.  C  D.  Blanchard,  J.  B.  ChaUies,  T.  H.  Hogg,  G. 
A.  McCarthy. 

MacPHERSON— JOHN  CHARLES  ROSS,  of  Woodstock,  Ont.  Born  at 
Woodstock,  May  9th,  1888.  Educ.  B.Sc,  Queens  Univ.  1912.  Summers  1906-08, 
asst.  on  geodetic  survey,  Dom  Govt.;  1909-11,  inst'man,  N.T.CRy.;  1912-13,  asst. 
engr.  in  Cochrane  terminal  yard,  N.T.C,  including  6  mos.,  as  res.  engr.;  Sept.  1917- 
Jan.  1919,  coy.  engr.,  in  charge  of  bridge  constrn.,  France,  with  2nd  Batt.,  Can.  Ry. 
Troops;  Apr.-July  1919,  lecturer  in  civil  eng.,  Queens  Univ.;  at  present,  asst.  on  Hydro 
Elec.  Power  Comm.,  ry.  location  party. 

References:  E.  T.  Agate,  F.  F.  Clarke,  T.  U.  Fairlie,  F.  B.  Goedike,  G.  F.  Han- 
ning,  P.  A.  Laing,  A.  Macphail. 


MATTHEWS— FRANK  EVERETT,  of  Winnipeg,  Man.  Born  at  Moncton, 
N.B.,  June  25th,  1881.  Educ,  Moncton  schools.  1905-14,  tapeman,  rodman, 
levelman  and  transitman,  location  and  constrn.  G.T.P.;  1908,  bridge  inspector;  1912, 
res.  engr.,  G.T.P.;  1915-16,  res.  engr.,  H.B.Ry.;  1917-19,  topog.  work,  Manitoba 
prov.  govt.;  at  present  topog.  work,  estimates. 

References:  C  H.  Blanchard,  H.  A.  Bowman,  G.  C.  Dunn,  F.  A.  W.  MacLean . 
A.   McGillivray. 

McEVOY— JAMES,  of  Toronto,  Ont.  Born  at  Bowesville,  Ont.,  Feb.  7th, 
1862.  Educ,  B.A.Sc,  McGill  Univ.  1883.  B.C.L.S.  16  yrs.  Geological  Survey 
of  Canada;  7  yrs.  with  Crow's  Nest  Pass  Coal  Co.  Ltd.,  as  land  commissioner,  geologist 
and  chief  engr.;  gen'l  supt.,  M.F.  &  M.Ry  ,  Fernie  and  Morrissey,  B.C.,  responsible 
for  cost  of  operation  and  maintenance  and  in  full  charge;  examining,  reporting  on  and 
developing  mining  properties  in  Canada,  U.S.,  Mexico  and  S.  America,  etc.;  at  present 
conslt.  mining  engr.  and  geologist. 

References:  H.  G.  Acres,  H.  E.  T.  Haultain,  J.  H.  Larmonth,  R.  W.  Leonard. 
J.  White. 


References:  A.  E.  Doucet,  S.  J.  Fortin,  E.  Fusey,  F.  C.  Laberge,  G.  R.  MacLeod, 
J.   H.   Valiquette. 

T.f.MAY— TRACY  DEARIN,  of  Toronto.  Born  at  Paddock  Wood,  Eng., 
June  5th,  1884.  Educ,  prelim.,  prof,  assoc.  and  Fellowship  exams,  Inst,  of  Surveyors, 
London,  Eng.;  O.L.S.,  vice-pres  O.L.S.  1907-10,  with  Speight  &  Van  Nostrand, 
on  city,  township  and  base-line  surveys;  Nov.  1910  to  date,  city  surveyor,  Toronto. 

References:  II.  G.  Acres,  J.  R.  W.  Ambrose,  E.  G.  Hewson,  J.  Milne,  G.  G.  Powell. 


McGARRY— PATRICK  JOSEPH,  of  Merritton,  Ont.  Born  at  Merritton . 
Dec  12th,  1889.  Educ,  honor  grad.  in  civil  eng.,  Univ.  of  Tor.  1910;  D.  and  0-L.S. 
Season  1908,  on  prelim,  surveys,  Welland  Ship  Canal;  1909,  on  constrn.  work  R. 
Weddell  &  Co.,  at  western  harbor  entrance,  Toronto;  1910,  articled  pupil  on  D.L.S. 
work  in  Alta.;  1911-13,  on  eng.  work,  city  of  Toronto,  sewers,  roads,  etc;  1914,  D.L.S. 
asst.  in  B.C.,  on  party  of  .las.  Gibbon;  seasons  1915-19,  in  charge  of  party  on  survey 
of  Dom.  Lands;  at  present,  D.L.S.  with  Dom.  Govt. 

References:  G.  C.  Cowper,  G.  B.  Dodge,  J.  F.  Fredette,  G.  H.  Herriot,  C.  Rinfret. 


LEWIS— JAMES  WENTWORTH,  of  Montreal.  Born  at  St.  John,  N.B., 
July  5  th.  1896.  Educ  ,  eng  certificate,  Acadia  Univ.  1919.  1914-17,  on  eng.  staff, 
P.W.I)  .  St  John,  N.B.;  summer  1918.  with  (Jrant  &  Home,  McAvity  munition  plant 
constrn.,  St.  John.;  at  present,  in  3rd  year  civil  eng.,  McGill  Univ. 


McGOWN— JAMES,  of  Vancouver,  B.C.  Born  at  Glasgow,  Scotland,  June 
13th,  1863.  Educ.  Shaw  St.  Coll.,  Liverpool:  member,  Inst  of  Naval  Architects 
Jas.  Jack  &  Co.,  Cunard  Line,  Liverpool,  chief  engr.,  Empress  China  and  S.S.  Atkin- 
ian;  1902  to  date,  supt.  engr.,  C.P.O.S.  Lines  and  B.C.  Coast  Service,  C.P.R.  Van- 
couver 


References:  E.  Brown,  A.  R.  Crookshank,  A.  Gray,  G.  N.  Hatfield.  C.  M.  McKer- 


gow. 


References:  F.  F.  Busteed,  II.  J.  Cambie,  C  E.  Cartwright,  F.  L.  Macphcrson, 
II.  Rindal,  H.  B.  Walkem,  C.  C.  Worsfold,  N.  A.  Yarrow. 
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McILWAIN^SAMUEL,  of  Capreol,  Ont.  Born  at  Goderich,  Ont.  May  24th, 
1885  Educ,  Junior  leaving,  1904  1907-11.  rodman,  etc.,  constrn.  Parry  Sound 
to  Sudbury,  Garneau  to  Quebec  and  Rawdon  branch,  C.N.R  ;  1911,  location,  Gow- 
ganda  Jet.  to  Gowganda,  inst'man  on  constrn.,  Toronto-Ottawa  line,  C.N.R.;  1912, 
revision,  Ottawa  to  Pembroke;  1912-13,  res.  engr.  on  constrn.,  Pembroke  div.;  1913- 
14.  res.  engr.  on  maintenance  of  way,  Brockville  and  Westport  branch:  1916,  inst'man 
on  Toronto-Hamilton  highway;  191fi-19,  res.  engr  on  maintenance  of  way,  C.N.R.; 
at  present,  div.  engr.  on  maintenance  of  way,  Nipissing  div.,  C.N.R. 

References:  W.  A.  Ewing,  H.  T.  Hazen,  J.  R.  Mackenzie,  G.  P.  MacLaren, 
E.  W.  Oliver.  A.  F.  Stewart,  S.  H.  Sykes. 

McINTOSH— ARTHUR  K.,  of  Kingston,  Ont.  Born  at  Cold  Springs,  Ont., 
Oct.  31st,  1891.  Educ,  in  final  year.  Queens  Univ.  1911-14,  ry  constrn  on  C.N.R. 
and  N.T.C.Ry.;  4  yrs.  overseas,  sergeant,  artillery;  1919,  Hydro  Elec.  Power  develop- 
ment. Chippawa-Queenston;  at  present,  attending  Queens  Univ. 

References:  H.  C.  Craig,  A.  D.  Heuther,  A.  Macphail,  W.  L.  Malcolm,  W.  P. 
Wilgar. 

McKNIGHT— WILLIAM  FALCONER,  of  Montreal.  Born  at  Douglastown, 
N.B.,  May  30th.  1884.  Educ.  B.Sc,  McGill  1909;  1st  class  Teachers  License,  Prov. 
of  N.B.  2  yrs.  with  Robb  Eng.  Co.,  Amherst,  N.S.,  machine  shop  work  and  testing 
of  steam  engines;  4  yrs.  with  Can  Gen.  Elec.  Co.,  Peterboro,  2  yrs.  in  testing  dept. 
and  2  yrs.  in  eng.  dept.;  5  yrs.,  with  Northern  Elec  Co.,  Montreal  and  Toronto  as 
wire  and  cable  sales  engr  ;  at  present,  educational  director,  Northern  Elec.  Co., 
Montreal. 

References:  F.  B.  Brown,  J.  S.  Cameron,  C.  V.  Christie,  T.  Eardley-Wilmot, 
S.  Svenningson. 

MILLER— HARRY  EDWARD,  of  Charlottetown.  P.E.I.  Born  at  Char- 
lottetown,  Dec.  24th,  1886.  Educ,  public  schools;  business  coll.;  Prince  of  Wales 
Coll  .  Teachers  Licence,  class  2;  passed  civil  service  exams,  with  honors.  June  1907, 
office  of  dist.  engr.,  P.W.D.,  Charlottetown,  surveying,  etc.;  since  Feb.  1913,  prepara- 
tion of  estimates,  designing  of  wharves,  directing  constrn.,  etc.;  at  present  in  charge 
of  North  Lake  Boat  Harbor,  layout  and  constrn. 

References:  A  R.  Dufresne,  F.  B.  Fripp,  J.  B.  Hegan,  H.  F.  Laurence,  H.  H.  Shaw. 

MOODY— JAMES  A.,  of  Edmonton,  Alta.  Born  at  Buffalo,  NY.,  Jan.  30th, 
1891  Educ,  Buffalo  Tech  High  School;  private  study.  1909-10,  in  office  of  F. 
K  Wing,  conslt'g  engr.;  1911,  rodman,  United  Eng.  &  Contracting  Co.,  on  N.Y. 
State  Barge  Canal;  1911-12,  force  account  man  and  pile  inspector,  C.N.R.  at  Lake 
Nipigon,  Ont.;  1912-15,  draftsman  to  the  dist.  eng.,  C.N.R.,  Edmonton;  1915-17, 
asst.  to  dist.  engr.;  1918,  res.  engr.,  1919  to  date,  div.  engr.,  C.N.R.,  1st  div.,  western 
dist.,  Edmonton. 

References:— J.  V.  Dillabough,  A.  J.  Gayfer,  E.  K.  Hall.  E.  M.  M.  Hill  D.  Shaw, 
A.  J.  Sill,  A.  S.  Weekes,  T.  W.  White. 

MORHAM— ROBERT,  of  Toronto,  Ont.  Born  at  Edinburgh,  Scotland,  April 
1st,  1877.  1894-1900,  apprentice  in  drawing  office  .pattern  and  fitting  shops  of  Bertram 
Ltd.,  engrs.  and  millwrights,  Edinburgh;  1900-03,  asst.  to  Sandeman  &  Moncreiff, 
civil  engrs.,  Newcastle-on-Tyne,  Eng.,  on  drawings  and  supervision  of  work  on  dry 
dock  sluice  culvert,  etc;  1903-04.  inspector  of  works  on  constrn.  of  concrete  water 
tank,  city  of  Edinburgh;  1904-12.  chief  draftsman  at  Harbor  of  Refuge  Works,  Peter- 
bead,  Scot.,  drawings,  estimates,  etc;  1912-13,  inspector  on  constrn.  of  reinforced 
concrete  bridges,  Highway  Comm.,  Govt,  of  Sask.;  1913-14,  draftsman.  Steel  Co. 
of  Canada  Works,  Hamilton;  1914-15-1916-17,  draftsman,  sewer  section,  Dept.  of 
Works,  Toronto;  1915-16,  on  war  service  in  aviation  dept.,  Naval  Constrn.  Works, 
Dalrnuir,  Scotland;  at  present,  draftsman  in  hydraulic  dept.,  Hydro  Elec.  Power 
Comm.,  Toronto. 

References:  H.  G.  Acres,  W.  Harland,  W.  S.  Harvey,  T.  H.  Hogg,  J.  R.  Montaguet 
A.  E.  Nourse,  G.  Phelps,  M.  V.  Sauer,  W.  R.  Worthington. 


MOULTON— VINCENT  CLARK,  of  Westmount.  Born  at  Montreal  Mav 
13th,  1893.  .  Educ,  B.  Arch.,  McGill  Univ.  1916.  Summers:  1912,  rod  and  transitmar 
with  M.  D.  Barclay,  on  land  surveying  work  in  Montreal  and  vicinity;  1913,  timekeeper. 
Anglins  Ltd.,  constrn.;  1915,  transitman  and  draftsman,  Canada  Cement  Co.  on 
plant  layout;  1916-17,  draftsman  and  checker,  cable  eng.  dept..  Northern  Elec.  Co. 
Apr.-Sept.  1917,  timekeeper  and  material  clerk,  A.  F.  Byers  &  Co.  Ltd.;  1917-18 
timekeeper  and  asst.  to  supt.,  MacBean  &  Williams,  constrn.;  Sept.  1918  to  date 
with  Douglas  Bremner  &  Co.,  1918,  engr.  on  hydrographic  survev;  1918-19,  timekeeper 
and  cost  record  keeper,  1919,  supt.  in  charge  of  constrn.  work,  Canada  Starch  Co., 
Cardinal,  Ont.;  at  present,  cost  recording,  estimating  and  drafting  in  office  of  DougW 
Bremner  &  Co.,  Montreal. 

References:  R.  Bickerdike,  D.  Bremner,  N.  H.  Greene,  H.  M.  Lamb.  A  B. 
McEwen.  J.  H.  Norris. 

MURRAY— ROBERT  ROY,  Lieut.,  M.C.  and  bar,  of  Halifax,  N.S.  Born  at 
Springhill.  N.S.,  May  13th,  1892.  Educ,  B.Sc,  E.E.  &  M.E.,  N.S.  Tech.  Coll 
1914:  qualified  engr.  officer.  Can.  Army.  Summers  1911-14,  constrn.  work,  Dom 
Coal  Co.;  1915-17,  army  eng'g  tunnelling,  Ypres  Salient;  at  present,  re-education 
principal  B.  Unit,  D.S.C.R.,  responsible  for  training  of  all  students  taking  industrial 
courses. 

References:  O.  S.  Cox,  F.  W.  W  Doane,  H.  W.  L.  Doane,  F.  R.  Faulkner  C.  A 
D.  Fowler,  I.  P.  Macnab,  J.  W   Roland,  K.  E.  Whitman. 

NEWILL— GEORGE  ERNEST,  of  Montreal.  Born  at  Wellington,  England, 
Jan.  24th,  1882.  Educ,  Kings  School;  evening  classes,  Birmingham  Tech.  School! 
1894-1904,  apprentice,  Belliss  &  Morcom,  Birmingham,  including  18  mos.  in  drawing 
office;  1904-05,  asst.  outside  manager,  same  firm;  1906-07,  mech.  draftsman.  Metrop- 
olitan Amalgamated  Ry.,  Carriage  &  Wagon  Co.;  1907-09,  chief  mech.  and  elec  engr  . 
Guadalupe  Consol.  Gold  Mining  Co.,  Inde  Durango.  Mexico,  cyanide  mill;  1909-1 I. 
same  duties,  also  asst.  manager;  Laurie  &  Lamb,  conslt.  engrs.,  Montreal,  Canadian 
agents  for  Belliss  &  Morcom,  reports  and  tests  of  power  plants;  fire  appraisal  for 
insurance  companies;  engr  for  Canada.  Belliss  &  Morcom:  at  present,  engr.  in  chargi- 
turbine  and  engine  dept..  Dominion  Bridge  Co.,  sales,  design,  shop  inspection  and 
tests  of  engines,  condensers,  etc. 

References:  G.  E.  Bell,  J.  A.  Burnett,  G.  H.  Duggan,  J.  H.  Hunter,  E.  S.  Mattiee 
V.  I.  Smart,  H.  H.  Vaughan. 

O'GRADY— BRIAN  TERENCE,  Capt.,  of  Nelson,  B.C.  Born  at  Madras. 
India,  April  13th,  1883.  Educ.  12  mos.  course,  London  (Eng.)  School  of  Mines, 
1904,  students  practical  mining  course,  Rand  Mines,  Johannesburg,  S.  Africa;  1904- 
06,  asst  surveyor  and  chief  sampler,  Nourse  Mines  Ltd.,  Johannesburg;  1907-08, 
asst.  to  engr  ,  Hosmer  Mines,  B.C.,  during  constrn.  of  yards  and  mines:  1909-10. 
asst.  to  F.  A.  Devereux,  C.E.,  B.C.L.S.  on  surveying  and  road  location  in  B.C.: 
1910-13,  asst.  engr.  in  charge  of  survey  dept.,  city  of  Victoria,  B.C  ;  1916-17,  gen! 
staff  officer  in  charge  of  topog.  survey  of  Macedonia,  decorated  and  twice  mentioned 
in  despatches;  1919.  location  engr.,  in  charge  of  location  of  trunk  road  (highway^  west 
of  Revelstoke,  B.C,  for  P.W.D.;  at  present,  with  P.W.D.,  of  B.C.,  locating  engr 
for  West  Kootenay. 

References:  W.  J.  E.  Biker,  F.  A.  Devereux,  J.  P.  Forde,  A.  E.  Foreman,  A. 
O'Meara,  B    L.  Thorne. 

ORR— FREDERICK  ORMOND,  of  Alfred,  Ont.  Born  at  Omemee,  Ont  . 
March  16th,  1887  Educ,  3  yrs.  course  mining  eng..  Queens  Univ.  1902-03,  motor 
test  dept..  Can.  Gen.  Elec,  Peterboro;  1914-15,  supt.  in  charge  of  operation.  Canadian 
Peat  Co.,  Alfred,  Ont.;  1918-19.  inspector  in  charge  of  constrn.  of  peat  mach'y  for 
Peat  Committee  of  Canadian  and  Ontario  Govts.,  at  Wm  Hamilton  Co  plant,  Peter- 
boro: Feb  1919  to  date,  supt  in  charge  of  erection  and  operation  of  plant,  Alfred, 
Ont.,  under  E    V.  Moore,  of  Montreal. 

References:  F.  B.  Brown,  R.  L.  Dobbin,  B.  F.  Haanel,  E.  V.  Moore,  G.  R.  Munro. 
R.  A.  Ross,  P.  P.  Westbye. 


MORLEY— RAGINALD  WALDEN,  of  Ottawa.  Born  at  Waterloo,  Ont., 
Sept.  18th.  1877.  Educ,  S.P.S.  1904.  1898,  with  city  engr..  Kitchener;  1899,  town- 
ship survey;  1901-03  in  charge  survey  party;  1904-05,  in  charge  two  survey  parties; 
1905-15,  office  supervision  over  surveyors  in  ry.  belt  of  B.C.;  1915-19,  in  charge  of 
survey  operations,  rly.  belt  of  B.C.;  at  present,  engr.,  B.C.  Lands  Branch,  Dept. 
of    Interior. 

References:  J.  B.  Challies,  M.  F.  Cochrane,  G.  H.  Ferguson,  J.  A.  S.  King, 
J.  L.  Rannie,  R.  S.  Stronach. 


PATTERSON— GEORGE  HAROLD,  of  Quebec,  P.Q.  Born  at  Salisbury. 
N.B.,  May  23rd.  1887.  Educ.  B.Sc  (hons.  in  C  E.)  Univ.  of  N.B.  1910.  191 1-1*2, 
transitman,  maintenance  and  location,  C.P.R.;  1912-13,  res.  engr..  St.  John  Valley 
Ry.,  and  locating  engr.;  1913-16,  transitman  and  locating  engr.  Can.  Govt.  Rys.; 
1916-19,  overseas;  at  present,  transitman  in  charge  foundation  work,  St.  Malo  shops. 
C.N.Ry..  Quebec. 

References:  C.  B.  Brown,  Jr.,  C.  H.  N.  Connell,  L.  C.  Dupuis,  J.  E.  Guibault . 
S.  B.  Wass. 


MORRIS — CHARLES  AYRE,  Capt.  of  Copper  Cliff,  Ont.  Born  at  Toronto, 
Feb.  15th.  1890  Educ,  B.A.Sc,  Toronto  Univ.  1910.  1901-11,  eng.  staff,  Canadian 
Copper  Co.;  1911-12,  head  mine  surveyor,  same  firm;  1912-13,  supt.,  No.  2  Mine, 
Copper  Cliff;  1913-14.  efficiency  engr.,  Copper  Cliff;  1914-15,  asst  mining  engr., 
Hollinger  Gold  Mines;  1915-16,  exploration  engr  at  Boston  Creek  and  the  Laurentian 
Mine  for  Dominion  Reduction  Co.;  Apr  1916,  joined  Can  Engr.  Training  Depot; 
July  1916,  2nd  Tunnelling  Coy.,  lieut.;  1918,  11th  Batt.  C.E.,  captain,  returned  June 
1919:  at  present,  resumed  with  International  Nickel  Co.  of  Canada  Ltd.  (formerly 
Can.  Copper  Co.)  as  efficiency  engr. 

References:  H.  R.  Carscallen,  G  E.  Cole,  H.  E.  T.  Haultain,  J.  G.  G.  Kerry, 
P.  A.  Laing,  A.  T.  C.  McMaster,  H.  W.  Tate. 

MOSHER— PAUL  DARBY,  Lieut.,  of  North  Sydney,  N.S.  Born  at  Newport 
Landing,  N.S  July  2nd,  1890.  Educ,  B  certificate.  1907;  2  yrs.  eng.,  Mt.  Allison 
Univ.;  1  !/£  yrs.  civil  eng.,  N.S.  Tech.  Coll  6  mos  ,  Crown  Land  surveying;  6  mos., 
student  draftsman  and  asst  engr.,  in  P.W.D.;  1  yr  draftsman  and  ry.  constrn.  work, 
Halifax  &  Eastern  Ry.,  Dartmouth,  N.S.;  since  1913  with  P.W  D.,  asst.  engr.,  making 
hydrographic  and  land  surveys,  proposing  dredging  and  supt'g  constrn  of  harbor 
and  river  improvements,  etc.;  served  overseas  as  sapper  and  lieut.  in  Can.  Engrs., 
constrn.  of  light  rys.,  roads,  etc;  1919,  asst.  in  charge  of  dredging:  at  present,  junior 
asst.  engr.,  P.W.D.,  hydrographic  and  land  surveys,  inspections,  reports,  etc. 

References:  G.  A.  Bernasconi,  R.  H.  Emmerson,  J.  R.  Freeman,  A.  Macgillivray, 
D.  H.  McDonald,  W.  P.  Morrison. 


PIRIE— ALEXANDER.  Lieut.,  of  Vancouver,  B.C.  Born  at  Lossiemouth. 
Scot.,  Dec  16th,  1888  Educ,  Lossiemouth  Higher  Grade  School;  Tech.  School 
(night  classes);  I.C.S.  course  in  C.E.  6  yrs.  articled  to  Chas.  C.  Doig,  architect  and 
C.  E  ,  Elgin.  Scot.,  and  1  yr.  asst.;  1911-12.  topog'r.  leveller  and  draftsman,  Winnipeg 
River  power  surveys;  1912-15,  asst.  engr.,  Manitoba  Hydrometric  survey,  water 
power  branch,  Winnipeg;  May  1915-July  1919.  overseas,  sapper  to  Jan.  1917,  sergt.. 
topog  section  to  Jan.  1918,  lieut.,  10th  Batt  &  Can.  Corps,  Survey  Sect.:  July  1919 
to  date,  asst.  engr.,  B.C.  Hydrometric  Survey,  Water  Power  Branch. 

References:  A.  M.  Beale,  J.  B.  Challies,  J.  T.  Johnston,  D.  L.  McLean,  R.  G. 
Swan.  C   E.  Webb,  W.  M.  Young. 

PURVIS— FRANK  R.,  of  Prince  George,  B.C.  Born  at  Eganvillc,  Ont..  Jan 
18th,  1888.  Educ.  2  yrs.  mining  eng.,  Leland  Stanford,  Jr.,  Univ  ,  Calif.;  1909-10. 
level  and  transit  work  on  irrigation,  California  Development  Co.;  1910,  rodman  on 
location,  inst'man  on  constrn.  at  summit  Yellowhead  Pass,  G.T.P.;  1912-14.  res. 
engr  on  constrn.,  G  T.P.:  June-Nov,  1914,  reconnaissance  for  D.  A  Thomas,  railroad 
through  Peace  River  country;  Jan. -May  1915,  roundhouse  constrn.,  G.T.P.  at  Pacific. 
B.C.;  May-Oct.  1915,  res.  engr.,  E.D  &  B.C.Ry.;  Oct.  1915-Sept  1919.  military 
service.  June  1918-Aug.  1919,  in  North  Russia  as  captain,  Can  En»;rs  when  advancing 
in  charge  of  bridging  and  track  work,  winter,  O.C.  field  mapping:  at  present,  tempor- 
arily with  S.S.  Magniffin  Co.  ry.  contractors,  Prince  George,  as  camp  foreman;  recently 
finished  a  reconnaissance  for  railroad  into  Bear  River  Mines  near  Prince  George. 

References:  M.  A.  Burbank,  J.  A.  Hcaman,  W.  H.  Hunt,  W,  R.  V.  Smith,  W. 
H.  Tobey,  A.  Wimbles. 


170 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


RAMSAY  -WILLIAM,  of  Nelson,  B.C.  Born  at  Lintrathen,  Scotland,  Sept. 
Educ,  ens.  course,  Dundee  Univ.;  8  sessions,   Dundee  Tech    Coll.,   14 

•  rtitioates  in  various  eng.  subjects  and  Armitstead  prize  in  eng.  1895-1900,  apprent- 
iceship under  Geo   Baxter   M  ICE.,  Dundee  and  2  yrs.  as  chief  asst.;  2  yrs.  in  charge 

■f  waterworks  design  and  constrn.,  city  of  Dundee;  19015-07,  res.  engr.  with  D.  J. 
Stuart  A:  Co.,  Glasgow,  Scotland,  on  6  mile  waterwork  contract:  1912-17,  city  engr., 
Pernio,  B.C..  in  charge  of  gen.  municipal  undertakings;  1917-18,  asst.  engr.  in  Fernie 
Electoral  Dist  .  under  prov'l  D.P.W.,  supervising  constrn.  and  maintenance  of  road 
and  truss  bridges;  1918  to  date,  dist.  engr.,  west  Kootenay,  in  charge  of  all  road, 
"ail  and  bridge  constrn.  in  that  dist. 

References:  W.  J.  E.  Biker,  A.  Cummings,  J.  G.  Cummings,  J.  P.  Forde,  A.  E. 
Foreman,  F.  L.  Macpherson,  A.  L.  McCulloch. 

RAYNER— GEORGE  JABEZ,  of  Victoria,  B.C.  Born  , at  Teynham,  Eng., 
Sept.  19th.  1884.  Educ,  public  school;  private  tuition.  1904-1906,  rodraan,  topog. 
N.T.C.,  Lake  Abitibi;  fall  1906,  Santa  Fe  Ry.,  Calif.,  gen.  survey  and  eng.  work; 
1907-08,  with  W,  A.  Bauer,  C.E.,  Vancouver;  1909,  full  charge,  survey  party,  W. 
A.  Bauer,  chiefly  land  and  mineral  surveys;  1910-12,  full  charge,  parties  on  land  and 
mineral  surveys,  K.  L.  Burnet,  C.E.,  Vancouver:  fall  1912,  in  charge  of  survey  party 
M.  L.  Gordon;  1913-15,  in  partnership  with  W.  S  Earle,  Vancouver,  surveys  and 
•  ng.,  logging  operations,  etc.;  1915-18,  in  same  business  alone,  located  and  constructed 
several. logging  rlys. ;  Sept.  1918  to  date,  with  Canadian  Puget  Sound  Lumber  Co., 
Victoria   in  charge  of  all  eng.  work. 

References:  G.  H.  Dawson,  P.  E.  Doncaster,  W.  A.  E.  Grim,  C.  Hoard,  E.  N. 
Horsey,  F.  Moberly,  W.  M.  Stokes. 

RAYNER— GEORGE  WILLIAM,  of  Toronto,  Ont.  Born  at  Clare  Bury, 
England,  Sept.  28th,  1883.  Educ,  grad.,  civil  eng.,  Toronto  Univ.  1905;  postgrad, 
work  in  mining  to  1908.  2  yrs.  with  Col.  R.  W.  Leonard,  as  constrn.  engr.  at  Cataract 
Power  Co.  and  Kaminstiqua  Power  Co.;  5  yrs.,  prospecting,  etc.,  mining  properties 
ii  X.  Ont.,  Que.  and  B.C.,  with  Col.  R.  W.  Leonard,  occasional  work  on  ry  surveys; 
in  1911,  associated  with  Prof.  A.  R.  Wilnott;  founded  Ontario  Rock  Co.  Ltd.;  at 
present,  vice-pres.  and  manager,  Ontario  Rock  Co.  Ltd.;  engr.  to  Geo.  H.  Gillespie 
Co.,  talc  producers:  engr.  for  Canadian  Sulphur  Ore  Co.,  Madoc,  Ont.;  engr.,  Hanover 
Portland  Cement  Co. ;  engT.  and  manager  of  Electro  Metals  Quarries  Ltd.,Welland,  Ont. 

References:  H.  G.  Acres,  E.  L.  Cousins,  H.  E.  T.  Haultain,  E.  A.  James,  R. 
W,  Leonard,  E.  W.  Oliver,  G.  G.  Powell,  J.  M.  Wilson. 

RICHARDSON"— JOCELYN  JOHNSTON,  of  Quebec,  P.Q.  Born  at  St. 
<  atharinee,  Ont.,  July  8th,  1873.  Educ,  public  and  high  schools;  passed  prelim, 
and  final  exams,  for  O.L.S.  Till  1899  on  various  surveys  in  vicinity  ot  St.  Catharines, 
including  prelim,  surveys  for  power  canal;  1900-01,  mining  in  Washington  and  Wyom- 
ing; 1902,  entered  eng.  dept.,  maintenance  of  way,  Penna.  R.R.,  Elmira,  N.Y.,  trans- 
ferred  to  York,  Pa.,  was  leveller  and  transitman  on  survey  party  for  change  in  line 
and  grade  between  Baltimore,  Md.  and  Lemoyne,  Pa.;  transferred  to  Baltimore, 
March.  1903,  on  gen.  ry.  eng.,  preparing  estimates,  plans,  etc.  and  in  charges  of  gen. 
work  und^r  div  engr  ,  with  P.R.R.  till  Dee.  1910;  1911-13,  engr.,  Maryland  Meter 
Co.,  Baltimore;  1913-15,  asst.  engr.  in  chief  engr's  office,  C.N.R.,  Moncton,  N.B.; 
May  1915  to  date,  asst.  dist.  engr.,  C.N.R.,  Quebec. 

References:  R.  A.  Black,  C.  B.  Brown,  Jr.,  C.  H.  N.  Connell.  W.  A.  Duff,  L. 
C.   Dupuis,  E.  Gardiner,  J.  E.  Gibault,  C.  H.  Mitchell,  F.  B.  Tapley. 

RIDOUT— GEORGE  LAWTON,  Major,  of  Toronto,  Ont.  Born  at  Toronto, 
in  1888.  Educ,  honor  diploma,  R.M.C.  1907:  private  schooling.  1907-10,  steel 
ry.  bridge  constrn.  bridges  dept.,  Canada  Foundry  Co.;  1910,  transmission  line  constrn. 
•n  Hydro  Elec  Comm.  line  in  Ont.;  1910-11,  div.  engr.  and  supt.  of  constrn.,  Div. 
A.,  Shaw.  Water  &  Power  Co.;  1912-14,  engr.  and  supt.  of  constrn.,  Norman  McLeod 
Ltd..  engrs.  and  contractors;  1914.  comm.  in  Can.  Engrs.;  1915.  Royal  Engrs.;  1915-19, 
responsible  charge  of  eng.  works  in  France  for  2nd  Army;  at  present,  engr.,  Norman 
McLeod  Ltd. 

References:  T.  T.  Black,  W.  J.  Francis,  N.  M.  McLeod.  C.  W.  P.  Ramsey, 
A.  F.  Stewart. 

RIMMINGTON— HARRY  STANLEY,  of  Winnipeg.  Born  at  Toronto,  Dec. 
7th,  1890.  Educ,  B.C.E.,  Univ.  of  Man.  1911;  Coll.  Inst.,  Toronto.  Summers: 
1907,  rodman,  C.N.R.;  1909,  asst.  city  analyst's  dept.,  Winnipeg;  1910-11,  draftsman, 
eng.  dept.,  C.N.R.;  1911,  asst  engr.,  C.N.R.,  western  lines,  constrn.  of  bridges,  Ross- 
iiurn  and  Grosse  Isle  extensions;  1912  to  date,  designing  engr.  and  asst.  to  bridge 
engr.,  C.N.R.,  design  and  supervision  of  constrn.  of  all  timber  span  and  trestle  bridges, 
#tc,  latterly  also  making  surveys,  inspections  and  reports. 

References:  W.  Burns,  H.  A.  Dixon,  F.  A.  Moore,  T.  Turnbull,  W.  Walkden, 
T.  W.  White. 

ROBERTSON— ALEXANDER  ROSS,  of  Toronto.  Born  at  Glencoe,  Ont... 
May  22nd.  1888.  Educ  ,  H.A.Sc,  Toronto  Univ.  1909.  Vacations  till  1908,  with 
Jas.  Robertson.  O.L.S.,  Glencoe;  May-Nov.  1909,  roadway  dept.,  Toronto;  1909-12, 
drafting  and  designing,  bridge  dept.,  Canada  Foundry  Co.;  Dec.  1912  to  date  (except 
lor  period  with  C.E.F.  Nov.  1915-June  1919)  sales  engr.,  McGregor.,  McGregor  & 
Mclntyre  Ltd.,  structural  steel  works,  bldgs.  and  bridges. 

References:  P.  Gillespie,  A.  H.  Harknees,  T.  II.  Hogg,  E.  M.  Proctor,  C.  R. 
Young. 

ROSS  JOHN  RODERICK,  of  Winnipeg.  Born  at  Ottawa,  July  2nd,  1893. 
Educ,  leading  to  B.C.E..  Univ.  of  Man.;  enlisted  in  4th  year;  various  courses  in 
Royal  Naval  Air  Service.  Summer  1915,  topog.  survey,  Dept.  of  Mines;  Sept.  1919 
to  date,  asst.  to  municipal  engr.,  Rockwood,  Man. 

References:  E.  Brydone-.Iack,  W.  E.  Davis,  G.  C.  Dunn,  E.  P.  Fetherstonhaugh, 
J    G.  Legrand,  I.  A.  H.  O'Reilly. 


RUSSELL— JOHN  HARTLEY,  of  Peterboro,  Ont.  Born  at  Quebec,  P.Q., 
Jan.  26th,  1888.  Educ,  Victoria  Schools;  Commercial  Academy;  high  school;  Wallace 
Coll.,  Quebec;  special  course  in  maths,  and  designing;  civil  eng.,  I.C.S.  1908-09, 
apprentice,  chief  engr's  office,  Que.  Ry.,  Light  &  Power  Co.;  1909-10,  draftsman  and 
inst'man,  same  firm,  on  extension  of  ry.  lines,  designing  of  stations,  etc.;  1911-12, 
chief  draftsman  and  inst'man,  and  asst.  to  engrs.  of  maintenance  of  way  and  engT. 
of  rys.,  gas  dept.,  elec.  engr.,  Que.  Ry.,  Light,  Heat  &  Power  Co.;  Jan.-Nov.  1912, 
Que.  Sag.  Ry.,  inst'man,  draftsman  and  estimate  work  on  constrn.,  later  in  charge  of 
bridge  foundation,  constrn.  etc.;  1912-13,  gen.  asst.  to  D.  S.  Barton,  conslt.  engr., 
Que.  Ry.,  Light  &  Power  Co.,  on  reconstrn.,  surveying,  designing,  etc.;  Jan. -July 
1913,  gen.  asst.  on  final  constrn.  of  Dorchester  Elec.  Power  plant;  1913-14,  asst. 
to  E.  A.  Evans,  conslt.  engr.,  surveys  and  designing  of  dams,  wharves,  etc.;  1914-17, 
asst.  engr.,  to  E.  A.  Forward,  chief  engr.,  Quinlan  &  Robertson  Ltd.,  contractors, 
St.  Charles  River  improvement  work,  designing,  laying  out,  etc.;  Oct.  1917,  over- 
seas with  C.F.C.,  transferred  to  Can.  Engrs.,  sent  to  Imperial  School  of  Petrol  Elec 
Eng.,  graduated  and  ree'd  certificate;  with  Royal  Engrs.  to  survey  and  plot  ry.  line, 
plans,  estimates,  etc.,  discharged  Apr.  1919;  Apr.-.Iune  1919,  asst.  to  E.  A.  Evans, 
on  re-design  of  dam,  Megantic,  P.Q.,  etc.;  July  1919  to  date,  with  Russell-Townsend 
Co.,  contractors,  Peterboro,  designing  of  concrete  forms,  etc. 

References:  F.  Barber,  D.  S.  Barton.  M.  J.  Butler,  E.  A.  Evans,  E.  A.  Forward, 
C.  J.  H.  Townsend. 

RUTHERFORD— ARCHIBALD  BOWMAN,  Lieut.,  M.M.,  of  Westmount. 
Born  at  Montreal,  June  23rd,  1895.  Educ,  in  4th  year  mech.  eng.,  McGill  Univ. 
3V£  yrs.  in  France,  with  2nd  and  3rd  Signal  Coys.,  Can.  Engrs.,  as  sgt.  and  lieut., 
awarded  MM.  and  mentioned  in  despatches;  at  present,  attending  McGill  Univ. 

References:  E.  Brown,  C.   M.  McKcrgow,  J.  B.  Porter,  A.  R.  Roberts,  S.  F. 

Rutherford. 

SCANLAN— CHARLES  EDWARD,  of  Vancouver,  B.C.  Born  at  Bourne- 
mouth, Eng.,  Apr.  15th,  1888.  Educ,  matric.  London  Univ.  1905;  18  mos.,  private 
tuition  for  intermediate  science.  1913-15,  with  P.G.E.Ry.,  field  draftsman,  rodman, 
inst'man,  acting  res.  engr.  on  location  and  constrn.;  May-Aug.  1916,  rodman,  etc., 
C.N.R.;  Aug.  1916  to  date,  in  charge  of  party  on  maintenance,  including  laying  out 
and  supervising,  track  revisions,  etc.,  C.N.R. 

References:  C.  R.  Crysdale,  H.  A.  Dixon.  St.  J.  Munroe,  T.  H.  White,  R.  P. 
Wilson. 

SCARBOROUGH— CHARLES  MORTON,  of  Strathcona,  Alta.  Born  at 
Hanover,  Ont.,  Sept.  29th,  1890.  Educ,  3  yrs.  eng.,  Univ.  of  Tor.;  teachers  certificate, 
prov.  of  Alta.;  1911-12,  surveyor  and  draftsman,  Cummings  &  Day:  first  asst.  on 
D  Ii.S.  contract,  in  charge  of  work  on  city  subdiv.  survey,  Alta.;  previous  to  war  held 
principal-ship  of  Czar  School,  teaching  mathematics;  1916  went  overseas,  2  yrs.  mech'l 
draftsman  on  war  work;  practical  experience  on  lathe  work,  hydraulic  presses,  etc, 
also  designing  and  bldg.  of  petrol  locomotives,  etc.;  returned  Spring  of  1919;  at  present, 
draftsman,  Alta.  Govt.  Telephones. 

References:  E.  W.  Bowness,  A.  L.  Cumming,  R.  H.  Douglas,  G.  L.  Law,  F.  C. 
Mechin. 

SCOTT— HEW  MARTIN,  of  Montreal.  Born  at  Patua,  Ayrshire,  Scotland, 
Mar.  25th,  1887.  Educ,  public  school;  5  yrs.  evening  classes  at  Ayr  Aeademy. 
1903-08,  apprentice  with  .1.  &  H.  V.  Eaglesham,  C.E.  and  architects,  Ayr.;  1908-09. 
chief  draftsman  with  N.  Hanson  Greene,  P.L.S.,  Montreal;  May-Sept.  1909,  engr., 
Mt.  Royal  Cemetery  Co.,  Sept.  1909  to  date  with  P.  Lyall  &  Sons  Constrn.  Co.  Ltd." 
as  follows:  1900-11,  laying  out  work,  quantity  surveying,  estimating  and  acting  as 
asst.  supt.  on  various  contracts;  May  1911  appointed  supt.  on  constrn.  of  bldg.; 
1912-13,  Toronto  manager;  1913-14,  western  manager;  1914-15,  supt.  of  constrn., 
Ottawa;  July  1915-19,  manager  of  munitions  dept.;  at  present,  manager  of  mech'l 
dept.,  P.  Lyall  &  Sons  Constrn.  Co. 

References:  F.  B.  Brown,  W.  J.  Francis,  J.  A.  Grant,  H.  M.  Jaquays,  H.  H. 
Vaughan. 

SCOTT— WILLIAM  BEVERLY,  Lieut.,  of  Montreal.  Born  at  Dalhousie. 
N.B.,  Oct.  26th,  1895.  Educ,  in  4th  year  mech.  eng.,  McGill  Univ.  2  summers 
with  Can.  Govt.  Rys.,  Moncton,  N.B..  one  summer  in  shops  and  one  in  drafting  office; 
37  mos.  in  C.E.F.,  as  gunner,  corporal,  sergeant,  sgt.  major  and  lieut.,  in  Siege  Artillery; 
at  present,  completing  mech.  eng.  course  at  McGill  Univ. 

References:  C.  Batho,  E.  Brown,  C.  M.  McKergow,  A.  A.  Putnam,  A.  R.  Rdberts 

SISE — PAUL  FLEETFORD,  of  Montreal.  Born  at  Boston,  Mass.,  Nov. 
10th,  1879  Educ,  B.Sc,  McGill  Univ.  1901 :  eng.  apprentice,  Westinghouse  Elec. 
&  Mfg.  Co.,  Pittsburg;  1904-10,  sec-treas.,  Northern  Elec.  &  Mfg.  Co.  Ltd.;  1910-14, 
managing  director  of  same;  1914-19,  vice-pres.  and  gen.  manager.  Northern  Electric 
Co.,  and  at  present,  President. 

References:  L.  A.  Herdt,  G.  R.  MacLeod,  R.  A.  Ross,  K.  B.  Thornton,  H.  H. 
Vaughan. 

STEEL— FRANCIS  MACDONALD,  Lt.-Col.,  D.S.O.,  of  Pincher  Creek,  Alta. 
Born  at  Blaenavon,  England,  Mar.  9th,  1878.  Educ,  private  tuition;  Tredegar 
Grammer;  Cowbridge  School.  1895-96,  apprentice,  Blaenavon  Iron  &  Coal  Co. 
Ltd.;  1896,  articled  to  Wm.  Thomas,  mining  engr.,  and  attached  to  Lancashire  Steam 
Coal  Collieries  Ltd.;  1898-99,  asst.  engr.  and  surveyor,  Blaenavon  Iron  &  Coal  Co., 
in  charge  of  water  supply,  reservoir  constrn.,  mineral  surveys,  Blaenavon  Estate; 
Feb.  1900,  South  African  War,  trooper  and  lieut.;  May  1900,  seconded  for  servico 
with  S.  African  Constabulary;  1902-04,  1904-05,  asst.  engr.  and  surveyor,  Blaenavon 
Co.  Ltd.;  1905-07,  res.  engr.  on  constrn.  of  water  supply  systems,  Pincher  Creek, 
Cowley,  Claresholm  Municipal  Water  &  Light  Co.  Ltd.;  1908-14,  in  partnership  with 
J.  E.  Woods,  A.M.E.I.C.  under  style  Woods  &  Steel,  engrs.  and  surveyors,  Pincher 
Creek,  Alta.;  military  service:  Nov.  1914  enlisted,  adjutant  with  rank  captain;  Apr. 
1916,  promoted  major;  1917,  deputy  asst.  Adj.  Gen.,  2nd  Can  Div.;  1917-18,  deputy 
asst.  Quartermaster-Gen.;  1918-19,  asst.  Quartermaster-General;  July  1919,  lieut. 
col.,  1917,  awarded  D.S.O,  1917  and  1918  montioncd  in  despatches;  at  present,  member 
of  firm  Woods  &  Steel,  Pincher  Creek,  Alta. 

References:  R.  J.  Gordon,  A.  W.  P.  Lowrie,  C.  C.  Richards,  P.  M.  Sauder,  D. 
Whittaker,  J.  E.  Woods. 
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SULLIVAN— WILLIAM  B.,  of  Brantford,  Ont.  Born  at  Lennox,  Mass., 
Jan.  12th,  1892.  Educ,  Grad.,  grammar  school  ami  Tech.  High  School,  Boston; 
M.I.T.  (did  not  finish);  Wentworth  Inst,  (evenings);  Franklin  Union  (evens.);  Lowells 
Inst,  (evens.);  licensed  by  city  of  Boston  to  take  charge  of  constrn.  work;  1909-10, 
draftsman,  Peabody  &  Stearns,  architects,  Boston,  also  inspector;  timekeeper,  Apted 
&  McDuffe,  contractors,  Boston;  1910-12,  with  Wells  Bros.  Co.,  of  Chicago,  1910-11 
as  asst.  mgr.  of  Boston  office,  1911-12  as  asst.  supt.  on  constrn.;  1912-14,  Ebsary 
Fireproofing  Co.  of  N.Y.,  supt.  in  charge  of  fireproof  constrn.,  Toronto  and  Montreal; 
1915-16,  Marshall  Rogers  Co.,  gen.  supt.  and  estimator;  1916,  estimator  and  engr., 
W.  M.  Flynn  Co.;  enlisted  Royal  Air  Force,  served  as  pilot  and  instructor,  demobilized 
1919;  at  present,  estimator  and  engr.,  P.  H.  Secord  &  Sons  Constrn.  Co.,  Brantford, 
reinforced  concrete,  brick,  steel  and  mill  constrn. 

References:  J.  A.  Brown,  E.  II.  Darling,  J.  M.  Gibson,  T.  H.  Jones,  A.  R.  Mac- 
Pbereon. 


SUTHERLAND— RONALD  DOUGLAS,  of  Montreal.  Born  at  Ottawa,  Jan. 
29th,  1891.  Educ,  grad.  R.M.C.,  1912;  B.Sc,  McGill  Univ.  1914.  Summer  1913, 
rodman,  later  leveller,  on  staff  of  engr.  of  constrn.,  Petewawa  Camp;  inst'man  on 
constrn.  of  Connaught  Rifle  Ranges  at  South  March;  May-Dec.  1914,  asst.  engr., 
Dominion  Dredging  Co.,  contractors  for  Sec.  No.  1,  New  Welland  Ship  Canal;  enlisted 
for  overseas  service,  experience  in  dredging,  excavation  and  constrn.  work,  after 
2J^  yrs.  in  France  with  Infantry,  on  reorganization  of  Can.  Engrs  in  spring  of  1918, 
was  transferred  to  Engrs.,  apoointed  staff  capt.,  4th  Bde.,  later  seconded  Bde.  Major 
and  looked  after  eng.  operations;  at  present,  on  eng.  staff  of  Electrics  Ltd.,  Montreal, 
od  sale  and  installation  of  elec.  equipment  and  apparatus. 

References:  F.  Alport,  D.  Bremner,  A.  S.  Dawes,  H.  T.  Hughes,  L.  W.  Klingncr, 
A.   Macphail,  A.  B.  McEwen,  W.  P.  Wilgar. 


TITUS—  OLCOTT  WOOD,  Lieut.,  of  Toronto.  Born  at  Weston,  Ont.,  Apr. 
24th,  1896.  Educ,  B.A.Sc,  Toronto  Univ.  1917.  Summers  1914-16,  power  house 
(hydro  elect.)  installation  and  constrn.,  Toronto  Power  Co.,  Niagara  Falls,  Ont.; 
Feb.-Aug.  1917,  wireless  engr.,  on  Glace  Bay  transatlantic  station  of  Can.  Marconi 
Wireless  Telegraph  Co.;  1918-Sept.  1919,  Lieut.,  Can.  Engrs.,  11th  Batt.  in  France; 
at  present,  demonstrator  in  thermodynamics,   Univ.  of  Toronto. 

References:  L.  M.  Arkley,  J.  R.  Cockburn,  P.  Gillespie,  C.  H.  Mitchell,  C.  R. 
Young. 


UMPHREY— FRED  ELLSWORTH,  of  Winnipeg,  Man.  Born  at  Uxbridge, 
Ont.,  Sept.  17th,  1881.  Educ,  public  school.  1903,  rodman  and  asst.  on  drainage 
work,  prov.  govt,  of  Manitoba;  1904-05,  leveller,  1906-07,  drainage,  Dist.  12,  winters, 
1906-07,  subdiv.  work,  Winnipeg,  Golden  Gate  Park,  under  L.  S.  Vaughan,  M.L.S., 
.Selkirk,  Man.;  winter  1907-08,  with  same  firm  on  subdiv.  and  road  diversion;  summer 
1908,  prelim,  survey;  1909-11,  leveller,  C.P.R.,  irrigation  dept.;  1912-16,  drainage, 
Dist.  20,  Prov.  of  Man.;  1916-19-20,  in  charge  of  drainage  (lists.  Nos.  2,  6,  10,  12, 
14,  16,  also  gen.  work,  roads,  drains,  bridge,  etc. 

References:  H.  A.  Bowman,  E.  W.  M,  James,  M.  A.  Lyons,  F.  A.  W.  MacLean, 
A.  McGillivray,  J.  G.  Sullivan. 


WHITTIER— ALBERT  RONALD,  of  Ottawa,  Ont.  Born  at  Ottawa.  July 
3rd,  1891.  Educ,  B.Sc.  (civil)  Queens  Univ.  May  1920;  course  in  mil.  eng.,  as  i-ommM 
officer  in  war.  1913-14,  bldg.  supt.  in  charge  of  maintenance  at  the  Citizen,  Ottawa; 
1  mo.,  draftsman  in  office  of  J.  B.  McRae;  June-Oct.  1915,  asst.  engr.  on  Mines  Dept. 
survey,  drafting  and  inst'  work;  16  mos.,  held  commission  in  Can.  Engrs.,  on  military 
eng.  works;  at  present  in  final  year,  Queens  Univ. 

References:  A.  Macphail,  W.  L.  Malcolm,  J.  B.  McRae,  T.  S.  Scott,  W.  P.  Wilgar. 


WILDRIDGE— CHARLES  HENRY,  of  Selkirk,  Man.  Born  at  Hull,  Eng., 
Feb.  12th,  1892.  Educ,  English  public  schools;  2  yrs.  chemistry  at  Syracuse  (N.Y.I 
Univ.  1909-14,  asst.  chemist  in  Halcomb  Plant  of  Crucible  Steel  Co.  of  America, 
Syracuse:  1914-17,  chief  chemist,  metallurgical  laboratory  of  J.  T.  Donald  &  Co., 
Montreal;  1917-18,  chief  chemist,  Thos.  Davidson  Co.  Ltd.,  Montreal,  at  steel  foundry 
division,  latter  two  positions  included  full  responsibility  for  all  analyses  made  in  the 
laboratories;  at  present,  chemist  and  metallurgist  to  Manitoba  Steel  Foundries  Ltd  . 
Selkirk,  in  full  charge  of  mixing  and  melting  all  metal,  chemical  and  physical  analyses. 

References:  W.  G.  Brown,  T.  L.  Crossley,  D.  T.  Main,  R.  W.  Moffat,  C.  Warnock. 


WILMOT— LEMUEL  ALLEN,  Major,  M.C.,  of  Vancouver,  B.C.  Born  al 
Victoria,  B.C.,  Oct.  10th,  1891.  Educ,  grad.  with  honors,  R.M.C.  1911;  3  yrs.  civil 
eng.  McGill  Univ.;  C.E.  degree,  Univ.  of  Wisconsin,  1914.  1911-12  (9  mos.)  asst. 
engr.,  B.C.  Electric  Ry.  Co.,  Jordan  River  Hydro  elec.  development.  Vancouver 
Island,  power  house  and  pipe  line  design  and  constrn.,  watershed  and  storage  surve> 
1912  (3  mos.)  asst.  engr.,  Western  Canada  Power  Co.,  Vancouver,  installation  of  cits 
buried  cable  and  transformers;  1913  (6  mos.)  inspector,  Canadian  Light  Heat,  <v 
Power  Co.,  Valleyfield,  Que  ,  dredging  alignment  and  earthwork  measurement;  191 1 
(6  mos.)  asst.  engr.  with  Pacific  Great  Eastern  Development  Co.,  Squamish,  B.C  , 
water  power  pipe  line  design  and  location,  river  survey;  Dec.  1914-May  1919,  with 
28th  Batt.,  C.E.F.,  22  mos.  as  adjut.  and  12  mos.,  as  2nd  in  command. 

References:  R.  F.  Hayward,  H.  St.  J.  Montizambert,  J.  M.  Rolston,  T.  H.  White, 
E.  A.  Wilmot. 


WILSON— JOHN  M.  F.,  of  Winnipeg,  Man.  Born  at  Stirling,  Scotland,  Feb. 
14th,  1880.  Educ,  B.Sc.  (eng.)  London  (Eng.)  Univ.  1906;  diplomas  in  mech.  and 
elec  eng.,  Heriot  Watt  Coll.,  Edinburgh;  full  technological  certificate  in  elec  eng.. 
City  Guilds,  London.  1899-1901,  with  Bruce  Peebles  &  Co.,  Edinburgh,  asst.  engr. 
in  Stirling  elec.  station;  1901-03,  senior  charge  engr.,  Smithfield  Mkts.,  Electric  Supply 
Co.,  London,  Eng.;  1903-05.  chief  elec  tester.  Vickers  Ltd.,  Sheffield;  1905-12,  lecturer 
and  asst.  prof,  in  elec  eng.,  Municipal  Technical  Institute,  Belfast,  and  Queens  Univ., 
Ireland;  1912  to  date,  Head  of  Dept.  of  elec  eng.,  Kelvin  Tech.  High  School,  Winnipeg. 

References:  E.  V.  Caton,  J.  A.  Douglas,  G.  H.  Farmer,  E.  P.  Fetherstonhaugh. 
G.  L.  Guy. 


FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF  MEMBER 


VEITCH— JAMES,  of  Winnipeg.  Born  at  Edinburgh,  Scotland,  Apr.  12th, 
1886.  Educ,  courses  in  eng.,  Heriot  Watt  Coll.;  Royal  High  School,  Edinburgh; 
A.M.I.E.E.  1903-08,  apprentice,  Bruce  Peebles  &  Co.,  engrs.,  Edinburgh;  May-Sept. 
1908,  engr.  on  regular  watch,  T.R.S.  Cassandra;  1909-10,  engr.  in  charge,  rotary  con- 
verter station,  Scottish  Central  Elec.  Power  Co.,  Falkirk  and  1910-11,  engr.  in  charge, 
Bonnybridge  Generating  Station;  1911-12,  engr.  in  charge,  Newport  Power  Station, 
Cleveland  and  Durham  Power  Ltd  ,  Middlesborough;  Jan. -Oct.  1912,  asst.,  commercial 
estimating  dept.,  Bruce  Peebles  &  Co.  Ltd.,  1913-14,  asst.  conslt'g.  elec.  engr.,  Chas. 
F.  Gray,  Winnipeg;  Mar. -Dec.  1914,  engr.  in  charge  elec.  dept.,  McLean  &  Co.,  Wpg.; 
Nov.  1914-July  1916,  sapper,  1th  Field  Coy.,  Can.  Engrs.;  1916-Feb.  1919,  officer, 
Royal  Engrs.  Imperial  Army;  at  present,  engr.  in  charge  mech.  dept.,  Manitoba 
eower  Comm. 

References:  E.  V.  Caton,  F.  II.  Farmer,  G.  L.  Guy,  J.  M.  Lcamy,  J.  Rocchetti. 


WARREN— WILLIAM  CHESTER,  Capt.,  of  Ottawa.  Born  at  Cobden,  Ont., 
Nov.  24th,  1887.  Educ,  2  yrs.  science,  Queens  Univ.  1906-07,  rodman  C.P.R., 
gen.  ry.  constrn.  work;  1908-09,  rodman  and  leveller  with  J.  T.  Cooper,  C.E.,  Alberta 
farm  irrigation,  etc.;  1910.  asst.  engr.,  m't'ce  of  way  dept.,  C.P.R.,  running  level 
and  transit;  1911,  transitman,  A.C.Ry.,  gen.  constrn.,  bridges,  tracklaying  and  grading; 
1912-15,  m't'ce.  of  way  engr.,  C.P.R.  on  Lake  Superior  div.  and  Eastern  div.  ,in  charge 
of  re-surveys,  gen.  trackwork,  terminal  installation,  etc.;  1915,  enlisted  Can.  Engrs. 
1916-19,  lieut.  and  capt.,  11th  Batt.,  Can.  Engrs.;  July  1919  to  date,  field  drainage 
engr.,  Reclamation  Service,  in  charge  of  reconnaissance  party. 

References:  R.  J.  Burley,  C.  C.  Lindsay,  G.  C.  P.  Montizambert,  J.  M.  Oxley, 
J.  8.  Tempest,  H.  L.  Trotter. 


WAY— WILLIAM  C,  of  Ottawa.  Born  at  Belleville,  Ont.,  Oct.  10th,  1881. 
Educ,  M.Sc,  Queens  Univ.  1906;  1905,  grad.  in  elec.  and  mech.  eng.,  also  degree  in 
civil  eng.,  Queens  Univ.  Sessions  1905-06,  demonstrator  at  Queens  Univ.;  summer 
1905-06,  town  engr.,  Lindsay,  Ont.,  in  charge  of  constrn.  of  sewers,  sidewalks,  etc.; 
1906  (10  mos.)  draftsman,  Allis  Chalmers  Co.,  Montreal,  and  charge  of  testing  9team 
engines,  etc.;  1907  (2  yrs.)  engr.,  sales  dept.,  Can  Rand  Co.,  Montreal,  investigating 
and  dealing  with  problems  in  connection  with  installation  of  air  compressor  plants, 
also  specifications  for  steam  engines,  etc;  2  yrs.  on  eng.  staff  of  Queens  Univ.,  lecturing 
in  mech.  design,  descriptive  geometry,  etc;  1913  to  date  Director  of  Surveys  Labor- 
atory, Dept.  Interior,  Ottawa,  including  testing  of  standards  of  length,  timepieces 
etc.,  also  research  problems  dealing  with  eng.  instruments,  etc. 

References:  J.  V.  Dillabough,  G.  B.  Dodge,  L.  W.  Gill,  J.  C.  Gwillim,  A.  Mac- 
phail, B.  E.  Norrish. 


DAVIS— WILLIAM  EDGAR,  Major,  D.S.O.,  of  Winnipeg,  Man.  Born  at 
North  Salem,  Ohio,  Dec.  23rd,  1877.  Educ,  B.A.,  Ohio  State  Univ.  1904.  1900- 
01-1903-04,  taught  mathematics  in  Engineering  Coll.,  Ohio  State  Univ.;  June-Sept. 
1900,  special  apprentice,  mech.  dept..  Penna  Ry.,  Columbus,  Ohio;  June-Oct.  1901. 
Union  Pac  Ry.,  Cheyenne.  Wyo.;  June-Dec  1902,  inst'man  on  iron  and  coal  mine? 
and  Pueblo  water  supply,  Colorado  Fuel  &  Iron  Co.;  1902-03,  inst'man  on  ry.  location. 
Columbia  River,  G.N.Ry.;  1904-05,  inst'man  on  constrn.  and  maintenance.  Oregon 
Ry.  &  Navigation  Co.;  1905-06,  inst'man,  geodetic  survey,  Columbia  River:  Mar - 
Nov.  1905,  asst.  engr.  on  constrn.,  Oregon  Ry.  &  Nav.  Co.;  Mar.  1906  to  date  with 
G.T.P.Ry.  as  follows:  Mar-Dec  1906.  res.  engr.,  Edmonton;  1906-10,  asst.  engr  : 
Mar.-June  1910,  acting  dist.  engr..  Edmonton;  1910-13,  asst.  engr.  in  chief  engrs 
office,  Winnipeg;  1913-15,  contractor  on  rv.  structures;  1915-16,  draftsman,  G.T.P.; 
Mar.-1916-17,  lieut.,  Mueketrv  officer,  C.E.F.,  Canada  and  England;  1917,  capt  . 
5th  Batt.,  C.R.T.,  France;  1917-Jan.  1919,  major,  11th  Batt.,  C.R.T.,  France;  Apr. 
1919  to  date,  office  engr.,  G.T.P.,  Winnipeg. 


References:  G.  C.  Dunn,  J. 

Silcox. 


A.  Heaman,  J.  A.  Hesketh,  J.  G.  Legrand,  L.   E. 


FETHERSTONHAUGH— EDWARD  PHILLIPS,  Major.  M.C.,  of  Win 
Man.     Born  at  Montreal.  July  20th,  1879.     Educ,  B.Sc  (E.E.)  McGill  Univ    ^W. 
1898-99,   draftsman,   Fetherstorheugh    &    Co.,   patent   solicitors;    1900-04,   mai 
Ottawa  branch,  same  firm;  1905-07.  lecturer.  McGill  Univ.;  summer  1906,  in  t' 
dept.,   Westinghouse   Co.,   Pittsburgh;    1907-09,   engr..    Winnipeg   office,   same   firn  : 
1909  to  date,  prof,  of  elec.  engr.,  Univ.  of  Manitoba,  also  engaged  in  private  practice; 
1915-19,  with  Can.  Engrs.  overseas,  with  ranks  of  lieut.,  capt.  and  major. 


References:  L.   A.  Herdt,  II.  F. 
II.  N.  Ruttan.  W.  M.  Scott. 


II.   Hertzberg,  W.  Kennedy,  Jr.,  A.   Macphail, 


McBEATH— JOHN  DAVID.  Lieut.,  of  Mom-ton,  Nil.  Horn  at  Kent  Co. 
N.B.,  Sept.  23rd,  1884.  Educ,  B.A.I  .  Univ  of  K  H  1906.  Vacations  and  until 
1908,  rod.  inst'  and  draftsman,  city  of  Moncton;  19C8-10,  asst.  city  engr.,  Moncton. 
survey  and  design,  new  water  supply,  including  storage  reservoir;  1910-12,  street 
comm'r,  Moncton,  charge  of  constrn.  and  maintenance  of  all  Btn  14,  constrn. 

engr  city  of  Medicine  Hat,  Alta.,  in  charge  of  constrn  of  all  pavements,  street  grading. 
water  distribution  system,  etc.;  1914-15,  contract  work  on  street  paving,  Monrtori. 
specifications  and  plans;  1916-19,  lieut.,  Can.  Engrs.  and  Can.  Ry.  Troops:  at  present, 
asst.  city  engr.,  Moncton,  in   charge  of  constrn. 

References:  W.  R.  Devenish,  J.  Edington,  F.  G.  Goodspeed,  W.  8,  Lea,  W.  P. 
MacKcnzie,  C.  II.  Wright. 
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MITCHELL— PERCIVAL  H..  of  Toronto  Born  at  Harriston.  Ont.,  .Inn. 
l.ith,  1883.  Educ,  E  E.,  Univ.  of  Tor  1903;  apprentice  course.  Westinghouse  Elec. 
.t  Mfg.  Co..  Pittsburgh  1903-05,  asst  engr  in  civil  and  elec  depts  ,  Ontario  Power 
Co  .  Niagara  Falls;  Ian. -Nov  1935,  designer  in  switchboard  and  power  plant.  West- 
mghouse  Elec.  &  Mfg.  Co..  Pittsburgh;  1933-07,  asst.  elec.  engr  ,  city  of  Winnipeg, 
Point  du  Bois  Hydro  Elec  Development;  1907-08,  elec.  engr.  on  same;  1908-09, 
oonslt.  engr.,  Toronto;  Jan.  1909  to  date,  partner  in  firm  C.  H.  &  P.  H  Mitchell, 
unslt   engrs.,  Toronto. 

References:  J.  B.  Challies,  W.  Chipman,  F.  A.  Gaby,  P.  Gillespie,  J.  G.  G.  Kerry, 
It.  A.  Ross. 

NEWMAN— JOHN  JAMES,  of  Windsor,  Ont.  Born  at  Leamington.  Ont., 
Mar.  10th,  1872.  Educ,  S.P.S.;  O.L.S  1834-98,  apprentice  with  Wm  Newman, 
gen   surveying  and  eng.  practice :  190  (-08,  in  partnership  with  Wm.  Newman,  in  charge 

if  surveys  an]  gen.  municipal  work;  eng.  work  for  Windsor,  Sandwich,  etc.;  1906 
to  date,  private  practice,  gen.  eng.  and  surveying,  1905-07-1910-11,  charge  of  surveys 
in  northern  Ontario  for  Govt  ,  also  local  eng    work  for  various  municipalities;  town 

•ngr.  for  Leamington,  charge  of  all  Essex  County  paving  under  Good  Roads  System, 
md  engr.  for  five  townships  under  drainage  laws. 

References:  J.  A.  Bell.  M.  E.  Brian,  H.  B.  R.  Craig,  C.  R.  McColl,  G.  A.  McCub- 
bin,  J    L.   Morris. 

ROCCHETTI— JOSEPH,  of  Winnipeg.  Man.  Born  at  Fermo,  Italy,  Aug. 
5th,  1879  Educ.  E.  E..  Liege  Univ.  (Belgium)  1905;  ME.,  Tech.  High  School, 
Kermo,  Italy.  1905-10.  elec.  engr.,  Societe  Auxiliaire  d'Electricite,  Bruxelles;  1910- 
12.  chief  engr.,  Societe  A.PJ.C.E.A.,  Paris,  France;  1913-15.  elec.  engr.  O.T.P.Ry.; 
191 ft-1 8.  designing  engr.  and  asst.  to  prov.  elec.  engr  ,  Manitoba  Public  Works;  May 
1918  to  date,  chief  engr.,  Man.  Power  Coram.,  in  charge  of  all  sub.  depts. 

References:  E.  V.  Caton,  G.  C.  Dunn,  F.  H.  Farmer,  G.  L.  Guy,  J.  M.  Leamy, 
1    G.   Legrand. 

SULLIVAN— WILLIAM  HENRY,  of  St.  Catharines,  Ont.  Born  at  Kingston, 
Ont.,  Aug  23rd.  1871.  Educ,  grad.  R.M.C.  1832.  Sept.  1892-Sept  1900.  with 
Ontario-St.  Lawrence  Canals  as  follows:  1892-93,  rodman,  enlargement:  1893-96, 
inst'man;  1896-1909.  asst  engr.,  enlargement;  1909-01.  principal  asst.  engr..  and 
190405.  engr.  in  charge  constrn.,  Hillsboro  Bridge  and  M.H.  branch,  P.E.I.Ry.; 
1905-12,  asst.  supt.  engr.  and  1912-13.  supt'g  engr.,  Welland  Canal;  Nov.  1913  to 
late,  principal  asst  engr.,  Welland  Ship  Canal,  Constrn.  (May  1917-Jan.  1919,  acting 
engr.  in  charge.) 

References:  A.  J.  Grant.  R.  W.  Leonard,  W.  P.  Near,  C.  D.  Sargent,  .1.  L.  Weller. 

TEMPEST— JOHN  SUGDEN,  of  Ottawa.  Born  at  Keighley,  England,  Jan. 
11th,  1804.  Educ,  Keighley  Grammar  and  South  Kensington  School  of  Science, 
England;  several  years  previous  to  1900  with  H.W  &  A.  Sugden,  architects  and 
nirveyers,  Keighley;  1903-02,  transitman,  topog'r.  draftsman  and  field  engr  ,  AC  Ry., 
Sault  Ste.  Marie;  1902-04,  in  charge  rv.  location  and  constrn.,  Pacific  Elec  Ry  ,  Los 
tngeles;  1904-05,  in  charge  ry  location,  O.T.P.Ry.,  North  Bay;  1905-07,  in  charge 
ry  location,  T.C.Ry.,  Nipigon,  Ont.;  1907-08,  in  charge  ry.  constrn.,  G.T.P.,  Fort 
William;  1908-10,  inspecting  engr  ,  irrigation  branch,  Dept  Interior,  Calgary;  1910- 
11.  in  charge  of  exploration  work,  Hudsons  Bay,  A.C.Ry  ,  Sault  Ste  Marie;  1911-13, 
n  charge  ry.  location,  E.D.  &  B.C.Ry.,  Edmonton;  1913-19.  hydrometrie and  inspect- 
or., irrigation  branch,  Dept  Interior,  Calgary;  1919  to  date,  supervising  hydraulic 
I  .  Reclamation  Service,  Ottawa. 

References:  G.  R.  Balloch,  R.  J.  Burley,  R.  S.  McCormick,  F.  H.  Peters,  S.  G. 
Porter,  T.  Turnbull. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

AFFLECK— GARNET,  of  Winnipeg.  Born  at  Middleville,  Ont.,  March  21st, 
1884  Educ,  public  and  high  school;  eng.  course,  Amer.  School  of  Corr  1905-13, 
with  N  T.C.Ry.  Dist  F.  as  follows:  1905-06,  rodman  to  topog'r;  1906-07.  topog'r 
md  leveller;  1907-08,  leveller  and  transitman,  all  on  prelim,  and  location  surveys; 
1908-10.  inst'man  on  constrn.;  1910-13,  res  engr.  in  charge  of  constrn  ,  N  T  C;  1913- 
15.  res.  engr.  in  charge  constrn..  Kettle  Valley  Ry.,  Coquahalla  div.;  May  1916  to 
late,  dist.  engr.  in  charge  of  drainage  and  roads,  Reclamation  branch,  P.W.D. 

References:  H.  A  Bowman,  H.  L.  Bucke,  L.  B.  Copeland,  A.  H.  Corbett,  F. 
1     W    MacLean,  A.  McCulloch. 

BROWN— JAMES  CARLETON,   Lt.-Col.,   of  Constantinople,   Turkey      Born 

•  t  St.  Stephen,  MB,  Oct.  3rd,  1888.     Educ,  Rumford  Falls  (Miinel   High  School; 

.1  eng.  course,  Univ.  of  NT  B       Miy-Oet.  1903  &  1904,  rolman,  Phillips  &  Rangley 

Ky.,   Maine;   May-Oct.   1905.   rodmin,    Portland    &   Rumford    Falls    Ry.:   May-Aug. 

190(5,  draftsman,  Oxford  Paper  Co.:190">-I0,  Internat    Ry..  of  N.B.,  draftsman,  level 

and   tran-itman  on   location,  inst'man  on   constrn  ,   res    engr.   in    1910.   tracklaying, 

ling,  station  houses,  etc;   1911-12    draftsman.   Alta.  Central   Ry.,  Red   Deer; 

•Hi,    \tlantic  div.,  C.P.R..  St.  John,   N.B.;  1914,  joined  Can.  Army,  transferred  to 

•  j  of  Royal  Engrs.,  went  to  France  as  2nd  in  command  of  a  ry.  constrn    coy., 

I    ;  sent  to  Salonika  in  command  of  a  similar  coy  ;  3  yrs    in  Salonika    attaining 

rank  of  Lieut-Col.,  with  title  of  Ry.  Constrn.  Engr.,   No    1   British  Salonika  Force, 

in  command  of  4  constrn.  companies'.  Mar.  1919  left  Salonika,  since  then  doing  constrn. 

work   in  Transcaucasia;  during  part   of  summer  was  with   British   Military   Mission 

in  South  Russia  as  ry    adviser;  at  present,  chief  engr..  Anatolian  Rys.  in  Asia  Minor. 

References  A.  K.  Grimmer,  W.  S.  Lea,  J.  G.  MacGregor,  D.  F.  Maxwell,  J.  D. 
McBeath. 

CHILDERHOSE—  ERWIN  ALFRED,  of  Winnipeg.  Born  at  St.  Thomas, 
V  Dakota.,  Apr  14th.  1891.  Educ  ,  IVE.E.  Univ.  of  Man.  1917.  1911,  Can.  West- 
inghouse generating  station  installation.  Point  du  Bois:  1912-13,  Wpg.  Light  &  Power 
dept  .  draftiiman;  1914-16,  substation  installation,  maintenance  and  operation;  1917, 
Wpe  Light  ci  Powr  dept.,  6  mos  in  charge  of  alterations  to  switchboard  in  generating 
station;   1917-19.  asst.  to  chief  engr  ,  same  dent  .   Wpg  ,  responsible  for  design  and 

n  <  ii<>n  of  substation,  selection  and  installation  of  apparatus  etc.;  Sept.  1919  to  date. 

Ice.  engr.,  Manitoba  Power  Comm.,  in  charge  of  all  elec.  design  and  constrn. 

References-  E  E.  Brydone-.lack.  E.  V.  Caton,  G.  C.  Dunn,  F.  H.  Farmer,  A.  W 
J.amont,  J.  M.  Leamy,  J.  Rocchetti 


DOWN— ENOS  EDGAR,  of  Niagara  Falls,  Ont.  Born  at  Exeter,  Ont.,  Oct. 
31st,  1S82.  Educ,  4  yrs.  civil  eng  .  Univ.  of  Michigan.  1908  (4  mos.)  on  Detroit 
River  Channel  as  inspector;  1909-10,  rodman,  etc,  on  R.R.  constrn.;  1910-11,  topog'r 
and  1H  yrs.  draftsman.  R.R.  constrn.  and  location,  1912-13,  inst'man,  R.R.  constrn. 
all  with  C.P.R.  western  lines:  overseas,  surveyor  A  Coy.  2nd  Can  Engr.  Baft.;  1919 
(3  mos.)  inst'man,  in  charge  constrn.,  C.P.R.;  at  present  draftsman  on  canal  constrn., 
Hydro  Elec.  Power  Comm.,  Niagara  Falls. 

References:  C.  L.  Bates,  W.  B.  Crombie.  C.  Flint,  W.  A.  James,  C.  H.  McDougal. 


DUNCAN— ERSKINE,  Major,  of  Gait,  Ont.  Born  at  Glasgow,  Scotland, 
Aug.  15th.  1881.  Educ,  Coll.  Inst.;  Glasgow  High  School;  Glasgow  Tech  Coll. 
4  yrs.,  3  mos.  apprentice,  Simpson  &  Wilson,  civil  and  mining  engrs..  Glasgow  1910, 
asst.  engr.  on  prelim,  and  location,  C.  P.R.;  1910-14,  dist.  engr  in  charge  30-40  miles 
constrn.,  C.P.R.;  1914-15,  chief  engi.,  Glengarry  &  Stormont  Ry  ;  1915-19,  military 
service,  enlisted  Mar  1915,  commissioned  as  'ieut.,  promoted  captain  Nov.  1915, 
major  Dec.  1916.  mentioned  in  despatches;  on  surveys  and  constrn.  of  strategic  rys., 
etc.;  Apr -Aug.  1919.  in  charge  of  prelim,  and  location,  C.P.R. ;  at  present,  locating 
engr.,  Hydro  Elec.  Power  Comm. 

References:  J.  M.  R.  Fairbairn,  C.  L.  Hervey,  D.  Hillman,  C.  Luscombe,  C. 
W.  P.  Ramsey. 

DYNES— WILLIAM  WARREN,  of  Winnipeg,  Man.  Born  at  Winnipeg, 
Dec.  Rth,  1890  Educ,  B.C.E  .  Univ.  of  Man  1911.  Summers:  1908-09,  rod  and 
inst'mar,  special  city  survey.  Winnipeg:  1910,  draftsman,  G  T  P  Ry.;  1911-12,  drafts- 
man and  detailer  on  yard  layout  work.  G.T. P.;  1912-14,  bridge  draftsman,  CNR., 
on  design  and  detailing  of  bridge  substructures,  subways,  etc  ;  1914-16,  asst.  engr., 
city  of  Wpg.  on  traffic  and  bridge  inspection  work;  1916  17,  in  charge  of  traffic  dept. 
and  bridge  and  subway  maintenance;  Feb.  1917-June  1919,  overseas  service,  C.E.F.; 
June  1919  to  date  asst  engr.,  Winnipeg,  on  bridge  and  concrete  design. 

References:  W.  Aldridge,  W.  P.  Brereton,  J.  A.  H.  O'Reilly,  A.  W.  Smith,  W. 
Walkden. 

EASTON— LEONARD  IDELL,  Capt.,  MG.  of  Winnipeg.  Born  at  Guelps, 
Ont.,  Aug.  2nd,  1889.  Educ,  B.C.E.,  Univ.  of  Man.  1912.  Summers:  1909.  rodman, 
C  N.R.;  1910,  field  draftsman,  G.T  P.;  1911,  transitman  on  location.  Yellowhead 
Pass,  G.T. P.;  1912-13  (16  mos.)  chief  inst'man,  harbor  survey.  Port  Nelson;  1913-14 
(9  mos.)  designing,  bridge  dept  ,  C.N.R.;  1914  (4  mos.)  designing.  Winnipeg  River 
Power  Co..  1914-15  (3  mos.)  surveying  and  testifying  in  connection  with  law-suits; 
1915  (9  mos.)  res.  engr.,  H.B.Ry.;  1915-16  (5  mos.)  designing,  bridge  dept.,  C.N.R.; 
Apr  1916-May  1919,  lieut.  and  captain,  Can.  Engrs.,  awarded  M  C;  June  1919  to 
date,  designing,  bridge  dept.,  C.N.R. 

References:  J.  V  Dillabough,  C.  N.  Mitchell,  J.  W.  Porter,  R.  C.  Robinson, 
A.  W.  Smith,  A.  J.  Taunton,  W.  Walkden   T.  W.  White. 

ESTRUP— HECTOR  FREDERIK  JANSEN,  of  Welland,  Ont.  Born  at 
Horsens,  Denmark,  Mar.  2nd,  1886.  Educ,  passed  exam.,  Polytech.  Coll..  Copen- 
hagen; grad  in  artiuni,  1904;  gen.  test  in  nhi'.osophy,  1906.  Mar  Nov.  1910.  service 
in  Roval  Engrs  of  Danish  Array;  1911-12,  draftsman  and  designer,  bridge  dept., 
C.P.R";  Jan.-May  1912,  draftsman  and  designer,  N.T  C.Ry.;  1912-17,  bridge  and 
lock  gate  engr  ,  Welland  Ship  Canal;  1917  to  date,  director  and  president.  British 
American  Shipbuilding  Co.  Ltd.,  (steel  steamers)  in  charge  of  design  and  layout  of 
plant,  cranes,  docks,  etc. 

References:  R.  W.  Leonard,  C.  N.  Monsarrat,  P.  B.  Motley,  W.  H.  Sullivan, 
J.  L.  Weller. 

FYFE— HERBERT  DIXON,  of  North  Vancouver,  B.C.  Born  at  Acton,  Ont.. 
Aug.  17th.  1886.  Educ,  S.P.S.  1911.  Summer  1910.  inst'man,  C.P.R.,  Hardisty, 
Alta.;  1911-18,  draftsman,  designer  and  estimator,  C.N.P.Ry.  Vancouver;  1918  to 
date,  structural  engr.,  J.  Coughlan  &  Sons,  Vancouver. 

References:  J.  A.  Brown,  G.  P.  Stirret,  R.  G.  Swan,  S.  H.  Sykes,  T.  H.  White. 

McPHERSON— DAVID  EWEN,  of  Winnipeg  Man.  Born  at  Winnipeg, 
Sept  13th.  1891  Educ  ,  B.C.E. ,  Univ  of  Man.  1916.  1909  (4  mos.)  with  C.N.R.. 
Maryfield  extension;  1910  (5  mos.)  rodman.  C.N.R.,  Greenway  extension;  1911  (6 
mos.)  C.P  R.,  leveller  on  location;  1912  (6  mos.)  inst'man  on  constrn..  C.P.R.:  1913 
(2  mos  1  rodman.  International  Joint  Comm.,  Lake  of  the  Woods  survey;  3  mos, 
leveller,  topog..  McColl  Bros  .;  3  mos.,  inst'man  on  constrn.,  C.P.R  ;  1914  '4  mos.) 
res  engr..  E.D.  &  B.C.Ry.;  1915  (4  mos)  res  engr,  Manitoba  Good  Roads  Comm., 
Wpg.  and  Virden:  1910  (2  mos.)  transitman.  C  N.R.;  1916-18,  asst  engr..  Wpg. 
Aqueduct  Constrn.  Co.;  1918  (\  mo.)  asst.  engr.,  Great  Lakes  Dredging  Co.,  Ojibway; 
Nov.  1918-Apr  1919,  draftsman,  C.N.R.,  Winnipeg;  Apr -Dec.  1919,  res.  engr.,  C.N. 
R.,  Eston,  Sask.;  at  present,  draftsman,  C.N.R. 

References:  E.  E.  Brydone-Jack,  W.  Burns,  J.  A.  H.  O'Reilly,  W.  Smaill,  A. 
W.  Smith 

MORTON— KENNETH  WILLIAM,  of  New  Westminster,  R.C.  Bern  at 
Perth,  Scotland,  Nov.  12th,  1888.  Educ,  2  yrs.  eng.  at  Univ.  Coll.,  Dundee;  A. 
M  ICE.  1906-10,  apprentice  on  sewerage  and  sewage  disposal,  waterworks,  survey- 
ing and  levelling;  1911  (3  mos)  asst'g  city  engr.  Cowdenbenth,  Scotland,  on  new 
water  filter  installation,  street  improvements,  etc,  Apr -Oct  191 1,  bridge  and  structur- 
al design,  G.T.R  .  Montreal;  1911-12,  same  duties,  CNR,  Toronto;  Ju"e-July  1913. 
with  Dutcher,  Maxwell  &  Co.,  Vancouver,  preparing  schemes  of  water  power,  sewerage, 
etc.  for  city  of  Duncans:  Sept.  1912  to  date,  with  Public  Works.  Canada,  New  West- 
minster, at  present  as  asst  engr  on  design  and  superintendence  of  constrn.  in  chnrgt 
of  dredging,  hydrographical  surveys,  etc.;  July  1918-Feb.  1919,  lieut.,  with  7th  Batt., 
Can.   Engrs. 

References:  R.  A.  Baldwin,  P.  E.  Doncaster,  H.  K.  Dutcher,  A.  F.  Stewart. 
A.  D.  Swan.  C.  C.  Worsfold. 
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^  PEARCE— LESLIE  FRANK,  of  Vancouver.  B.C.  Born  at  Bromley,  England, 
Jan.  7th,  18S1  EJuc,  Vll»vns.  Dulwich  Coll.;  Goldsmiths  Inst.,  England,  classes 
in  enz  and  surveying;  bid?,  constrn.  Miy-Sept  190).  draftsman.  C.P  R.,  Vancouver, 
1903-07,  transitman  on  same;  1917-08,  asst.  »ngr.,  maintenance.  C.P.R.;  1908-10; 
aist  engr.,  div.  enzr's  office,  C.P  R.p  had  charge  if  Vancouver  Terminals,  including 
Pier  A  and  sea  wall;  1310-15,  engr.  Cartwright,  Matheson  &  Co.,  eonslt.  engrs., 
res.  enzr.  in  charge  of  constrn.  Saanich  Suburban  Ry.,  surveys,  constrn..  etc.;  Apr. 
1915-July  1919,  military  service,  went  to  France  as  machine  gun  officer,  returned 
2nd  in  command  of  Uh  Batt  ,  Can  Machine  Gun  Corps;  at  present.  Mill  Creek  Plant, 
VThalen  Pulp  &  Paper  Mills,  Howe  Sound,  B.C. 


References:  H.  J.  Cambie,  C.  E.  Cartwright, 
Rolston 


N.  J.  Ker,  A.  J.  Matheson,  J.  M. 


RAMSAY— JAMES  HAROLD.  Capt.,  M.C.,  of  Cameron  Falls,  Ont.  Born  at 
Londesborough,  Ont..  Oct.  30th.  1888.  Educ,  B.Sc,  Queen.*  Univ.  1911 ;  C.  E  Cornell 
Univ.,  1913  May-Sept.  1911,  asst.  engr.,  city  engr's  dept  ,  Ottawa;  1912-13,  designer, 
Hhzen,  Whipple  &  Fuller,  mech.  water  filtration  plant.  Ottawa;  1913-14.  res.  en?r  , 
Merrifield  &  Burnett,  eonslt  gas.  engrs.,  on  constrn.  of  a  complete  new  gas  plant; 
1914-15.  designer.  Hazen,  Whipple  *  Fuller;  Mar-Dec.  1915.  asst.,  D.L.S.,  1916-18, 
subaltern,  1918-May  1919,  captain,  Can.  Engrs.,  awarded  M.C.  and  Bar;  June  1919 
to  date.  res.  engr's  staff,  Cameron  Fall?  Development,  H.E.P.C.,  at  present  in  charge 
of  surveys. 

References:  R.  F.  Armstrong,  A.  Drowley,  G.  W.  Fuller,  T.  H.  Hogg,  J.  N. 
Stanley. 

SHANLY— COOTE  NISBITT,  of  Montreal.  Born  at  Montreal,  Jan.  29th, 
1889  Educ,  2  yrs.  science,  McGill  Univ.  1904-08,  rodman,  topog'r  draftsman 
and  inst'man.  Internat.  Ry.,  N.B.;  C.P.R.  irr.  dept.,  Dom.  Bridge  Co.,  St  Lawrence 
*  Lake  Champlain  Canal  survey,  P.E.I.Ry  ;  1909,  in  charge  plane  table  party,  C.P.R. 
irrigation  dept  :  1910,  in  charge  party,  Kansnask-s  Coal  Co.  ry  location;  1911-12, 
city  engr's  office,  Vancouver.  B.C.;  1913,  CNR.  concrete  design;  1914-17,  com- 
missioned service  with  Royal  Engrs.,  1918,  commanding  Ry.  Survey  and  Recon- 
naissance Section,  Royal  Engrs.  in  Salonika;  at  present,  principal,  vocational  classes, 
Montreal   Retraining  Centre,  D  S.C.R. 

References:  C  J.  Armstrong,  J.  S.  Dennis,  F.  L.  Fellowes,  H.  J.  Lamb,  W.  S. 
Lea.  R.  W.  Leonard.  C.  H    Mitchell. 

TURNER— GUY  RODERICK.  Major,  M.C,  of  Fredericton,  N  B  Born  at 
Four  Falls.  N.B.,Dec.l3th,1889.  Educ..grad.,AnHover  (N.B.)Grammar  School.  1906; 
N.B.  Normal  School;  I.C.8.  May-Sept.  1912,  rodman,  and  1912-14,  inst'man,  St. 
J  &  Que  Ry.;  Sept.  1914-Apr  1919.  served  overseas  in  field  coys.,  as  sgt.,  lieut., 
capt.,  major  and  staff  capt.,  Engr.  Brigade;  Feb. -Dec  1917,  chief  instructor,  field- 
works.  Can.  Engrs.  Training  Depot,  England:  May-Sept.  1919,  commanding  Royal 
Can.  Engrs..  Mil.  Dist.  No  7;  at  present,  asst.  res.  supt.,  eng.  branch  K  Unit,  D.S. 
C.R.,  Fredericton. 

References:  R.  F.  Armstrong,  A.  Macphail,  G.  G.  Murdoch,  A.  R.  Sprenger, 
C.  McN.  Steeves,  F.  W.  Taylor-Barley,  R.  Thompson,  S.  B.  Wass. 


WALLEY— CECIL  STEPHEN,  Capt..  of  Winnipeg.  Born  at  Frankton.  Eng., 
Mar.  21st,  1890.  Educ,  B.  Eng.,  Liverpool  Univ.  1910.  1910-11,  levelman,  G.T.R.; 
1911.  concrete  inspector,  Winnipeg  city;  1911-14,  draftsman,  fitter-inspector,  Dom. 
Bridge  Co.,  Winnipeg;  1914-16,  sapper,  1916-18,  lieut.,  1918-Mar.  1919,  capt,  C  Coy., 
9th  Batt.,  Can.  Engrs. ;  at  present,  supper  engr.,  Lount  Eng.  Co.  Ltd. 

References:  G.  E.  Bell,  E.  Brydone-Jack,  E.  P.  Fetherstonhaugh,  F.  H.  Farmer, 
< '   T.  Lount.  S.  W.  Perrott. 


HODGINS— FREDERICK  OWEN,  Lt.-Col  .  of  Camberley.  England.  Bora 
at  Ottawa.  Ont.,  Oct.  6th,  1887.  Educ,  grad  (honors)  R  M  C.  1907.  July-Aug. 
1907.  gen.  eng.  work  on  constrn.  of  Petawawa  Military  Camp;  Aug.-Sept.  1907.  topog. 
survey,  Dept.  Militia  &  Defence,  in  Eastern  Townships,  including  primary  triangul- 
ation  work;  1907-08,  gen  eng.  work.  Barracks  and  Fortifications,  at  Halifax,  N  S.; 
Apr. -Nov.  1908,  asst.  to  engr.  in  charge  of  constrn..  Petawawa  Camp;  1908-09,  in 
charge  of  all  eng.  work  in  connection  with  barracks  and  fortifications  at  The  Citadel 
and  St.  Louis  Barracks,  Quebec.  P.Q.;  1910  (2  moo.)  with  C  P.  Meredith,  architect. 
Ottawa,  as  supt.  of  works;  1911-12.  in  office  of  Director  of  Engr  Services,  M'litia 
headqrs.,  Ottawa.,  including  3  mos  in  charge  of  record  survey,  Petawawa  Camp; 
1912-14,  in  charge  of  all  eng  work  Mil.  Dist  No.  1  (western  Ont.):  Aug.  1914-1917. 
on  active  service  in  France  and  Belgium  with  Can  Engrs  ,  1st  Can  Div  and  later 
with  Can  Army  Corps:  1915-17,  staff  officer  to  chief  engr  .  Can.  Army  Corps:  1917- 
18,  staff  officer  to  Director  of  Fortifications  &  Works  (Aviation),  War  Office.  Londoa, 
Eng.,  in  charge  of  all  aerodrome  constrn  in  United  Kingdom:  Mar.  1918-19,  on  active 
service  in  France,  Belgium  and  Germany,  Aug.  1918-19,  staff  officer  to  chief  engr., 
G.O.C..  Can.  Engrs..  Can.  Army  Corps,  demobili/ed  lune  1919;  at  present,  Lieut  -Col  , 
Royal  Can.  Engrs.,  attending  course  at  Staff  College.  Camberley,  England. 

References:  T.  V.  Anderson,  C.  J.  Armstrong,  A.  P.  Deroche,  J.  Houliston, 
H.  J.  Lamb,  A.  Macphail,  C.  H   Mitchell. 


INNES— COLIN  WEBSTER.  Lieut.,  of  Halifax,  N.S.  Born  at  Dartmouth. 
N.S.,  Apr  6th  1893  Educ.  B.Sc  (CE.)  McGill  Univ.,  1915;  2  yrs.  at  Mt.  Allison 
Univ  Summer  1913.  concrete  sidewalk  constrn.  at  Sackville,  N.B.;  2J^  yrs..  asst. 
es.  engr.,  Halifax  Ocean  Terminals:  1  yr.,  lieut.  Can.  Eugrs.,  France;  at  present.r 
res.  engr.,  Dept.  Soldiers  Civil  Re-Establishment. 

References:  A.  C  Brown;  F.  I.  C  Goodman,  H.  M.  MacKay,  J.  McGregor. 
J.  W.  Roland,  R.  Sprenger. 


IRVING— JAMES  C,  Lieut.,  of  Winnipeg.  Born  at  Winchester,  Ont.,  Apr. 
15th.  1894.  Educ.  B.C.E.,  Univ.  of  Man.  1915.  2  yrs..  rodman.  city  of  Moose  Jaw 
and  G.T  P.;  1913-14,  supt  of  constrn.,  Moose  Jaw  Elec  Ry  ;  1  yr  with  G.T.P  as 
inst'man;  3  yrs.  with  Can.  Engrs.,  England  and  France,  sapper  to  lieut.;  summer 
1U9,  transitman,  C.P.R.;  at  present,  asst.  engr..  Good   Roads  Board,  Manitoba. 

References:  E.  Brydone-Jack,  E.  P.  Fetherstonhaugh,  W.  E.  Hobbs,  J.  C.  Holden, 
W.  H.  Hunt,  M.  A.  Lyons,  A.  McGillivray. 


LAMONTAGNE— YVES,  Capt.,  of  Montreal.  Born  at  Montreal,  Oct.  22nd. 
1894.  Educ.  BSc  'CE.)  McGill  Univ.  1915.  Summers:  1913.  rodman,  etc.  C 
P.R.:  1914,  Dept  of  Mines  surveys;  Apr.  1915,  joined  Can  Overseas  Ry  Constrn. 
Corps,  service  in  Belgium  included  work  on  concrete  machine  gun  emplacements  and 
standard  gauge  rlys  :  Feb.  1916,  commissioned  2nd  lieut  .  Royal  Engrs.;  Jan.  1917, 
wounded:  Feb  1917.  lieut.,  work  in  England  included  bldg.  of  rifle  ranges,  repairs  to 
bldzs  ,  organization  and  training  of  military  eng  units;  Oct.  1918  sent  to  India,  17th 
Field  Coy.,  3rd  Sappers  &  Miners,  constrn.  of  large  aeroplane  hangars;  Jan.  1919. 
captain,  demobilized  Dec.  1919. 

References:  C.  Batho,  E.  Brown,  R.  J.  Durley,  C.  L.  Hervey,  H.  M.  MacKay, 
C.  W.  P.  Ramsey. 


FOR  TRANSFER   FROM   CLASS   OF  STUDENT  TO   HIGHER  GRADE 

DAY— JOSEPH  CHARLES,  of  Montreal.  Born  at  London,  Eng.,  Oct.  26th, 
1890.  Educ,  B.Sc,  (civile  McGill  Univ.  1914.  1911,  surveying,  Dept.  of  Mines, 
asst.  engr.;  1913,  structural  draftsman,  Dom.  Bridge  Co.;  1914-16.  constrn.  detail 
and  design.  Northern  Elec  Co.  new  plant;  1916,  designing  and  estimating  reinforced 
concrete,  Wm.  Wardwell:  1916-18,  Can.  Govt.  Rys  .  Halifax  Ocean  Terminals,  design 
and  detailing  reinforced  concrete  and  steel  structures;  T.  Pringle  &  Sons,  design  and 
gen.  eng.,  hydro  elec.  and  bldg.  constrn.,  res.  engr.  on  constrn.;  at  present,  in  charge 
of  structural  dept.,  including  all  designing,  plans  and  specifications,  Lorkwood,  Greene 
*  Co.  of  Canada  Ltd. 

References:  E.  Brown,  J.  S.  Cameron,  J.  S.  Costigan,  W.  A.  Duff,  E.  G.  Home, 
•l    J.   Macdonald,   H.   M.   MacKay,  J.   Robertson,  G.   M.   Wynn. 

DUBREUIL— LOUIS  ADRIEN,  of  St.  Placide,  P.Q.  Born  at  St.  Placide, 
March  24th,  1894.  Educ,  B.A.Sc.  fCE.)  Laval  Univ.  1916.  1913  (3  mos.)  surveying 
with  W.  E  Boucher,  CE.  and  O.L.S.;  1914  (3  mos.)  geological  surveying  in  Buckingham 
dist.,  Dept.  of  Mines,  Ottawa;  1916-17,  with  Que.  Streams  Comm.,  asst.  engr  on 
field  party  surveying  flooded  land  in  Upper  St.  Maurice  storage-reservoir:  later  asst. 
engr.  to  engr.  in  charge  of  constrn.  of  La  Loutre  dam,  river  St.  Maurice:  Sept.  1916 
to  date,  engr.,  hydraulic  service,  Dept.  of  Lands  &  Forests,  Quebec. 

References:  A.  Amos,  J.  Barcelo,  A.  Fraser,  J.  E.  Gibault,  E.  S.  T.  Lavigne, 
febvre,   A.   B.    Normandin. 

FRASER— CHRISTOPHER  EDWIN,  Cant  ,  of  Finch,  Ont.  Born  at  Brock- 
»ille,  Ont.,  June  7th.  1834  Educ,  B.Sc.  (CE.)  Queens  Univ.,  1916.  June-Dec, 
1911,  May-Sent.  1913,  Miy-Auz.  1914,  N.T.C.Ry.;  summer  1915,  asst  to  town  engr.. 
Brockville;  July  1916-May  1919.  Can.  Engrs.,  France  and  Belgium;  June  1919  to  date 
asst.  engr.,  to  county  road  supt.,  United  counties  of  Stormont.  Dundas  and  Glengarry 

References:  G.  H.  Bryson,  J.  G.  Cameron,  D.  S.  Ellis,  F.  Stidwcll,  K.  Weatherbe. 
W.  P.  Wilgar. 


MacNEIL— HECTOR,  of  Montreal.  Born  at  Arichat,  N.S.,  Sept  8th,  1889. 
Educ,  Richmond  County  Academy.  1909-10,  rodman,  etc,  N.T.CRy  ;  1910  13, 
inst'man  and  res  engr.,  N.T.C;  Jan.-June  1914,  asst.  on  land  survey  work.  \  S.; 
1914-18,  engr  in  charge  of  party,  municipal  survev  and  constrn.  work  Corp  of  Town 
of  Mt  Royal;  19!8-Mar.-I919,  charge  of  layout  and  constrn.,  Cartierville  yards, 
Mt.  Royal  Tunnel  &  Terminal  Co.;  June  1919-Jan.  1920,  draftsman,  same  firm: 
at  present,  inst'man,  on  maintenance,  C.N.R. 

References:  C.  H.  N.  Connell,  W.  E.  Joyce.  M.  W.  Maxwell,  W.  D.  Robertson. 
M.  J.  Rutledge,  F.  A.  Snyder,  A.  F.  Stewart,  S.  J.  H.  Waller. 


MALOUIN— PAUL,  of  Quebec  P.Q.  Born  at  Quebec,  July  19th,  1884.  Educ. 
diploma.  Laval  Univ.,  Quebec,  1909:  diploma  P  L.S.  1910.  1907-08,  T.C.Ry.,  location 
work;  1908-09.  constrn.  work;  1910-14,  gen.  eng.  and  surveying  office  and  field  work, 
'oncas,  Tremblay  &  Malouin;  1914  to  date,  member  of  firm  Joncas  &  Malouin,  civil 
engrs.,  etc. 

References-  A.  O.  Barrcttc.  J.  E.  Gibault.  J.  E.  Girard,  J.  P.  Joncas,  D.  W.  Mill, 
A.  B.  Normandin,  P.  J.  O'Sullivan,  T.  W.  Rousseau. 


McAVOY— ROBERT,  of  Montreal  Born  at  Quebec,  Feb.  5th.  1897.  Educ, 
1  jr.,  McOill  Univ  ;  I  C  S.  Summers:  1915,  rodman.  etc.  Que.  Streams  Comm.; 
1916-17,  checker  of  wood  used  for  concrete  forms  at  Lout'e  Dam,  Fraser,  Brace  & 
Co;  1918  19  (8  mos"!  mech  draftsman,  slide  rule  calculations,  Dom.  Lamp  Co.; 
Julv  1919  to  date,  mech'l  calibrations  and  designing  draftsman,  Simmons  Ltd.,  constrn. 
and  mech'l  designer,  asst.  to  constrn.  engr 

References:  J.  B.  D'Aeth,  V.  Denis,  A.  E.  Dubuc,  O.  Lefebvre,  C.  Luscombe. 
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PATTERSON— THOMAS  ROY,  of  Goderich,  Out.  Born  at  Auburn,  Ont., 
Aug.  12th.  1893.  Educ,  B.Sc.  (hons.)  Queens  Univ.  1918.  Summers  1907-09.  asst., 
D.  Patterson,  Huron  County  engr. ;  1912,  on  G.T.P.  railroad  survey;  1915,  on  eng. 
staff,  Trent  Valley  Canal;  summer  1916  and  1917,  asst.  engr.,  B.C.  Hydrographic 
survey  in  charge  of  Nelson  and  Cranbrook  dists.;  1918,  asst.  to  D.  Patterson  in  charge 
of  bridge  design,  erection  and  road  surveys;  1919  to  date,  Huron  Co.  engr..  in  charge 
of  all  con9trn.  and  repair  on  420  miles  of  county  and  prov'l  county  roads,  also  engr. 
for  townships  of  East  Wawanosh,  Stanley,  etc.  and  towns  of  Seaforth,  Exeter,  etc. 

Refere»ces:  G.  Hogarth,  J.  A.  P.  Marshall,  T.  S.  Scott,  E.  A.  Stone,  R.  G.  Swan. 

ROUNTHWAITE— FRANCIS  GEORGE,  Lieut.,  of  Montreal.  Born  at 
ColHngwood,  Ont.  Apr.  3rd.  1892.  Educ,  B.Sc.  (C.E.)  McGill  Univ.,  1916.  1909- 
10,  rodman,  J.  S.  Metcalf  Co.  Ltd.,  on  constrn.  of  C.P.R.  elevator  and  wharves  at 
Port  MrN'icol;  summers  1913-14,  rod  and  inst'man,  respectively,  on  constrn.  of  A.C. 
&  H.IJ.Ry  between  C.P.R  and  C.T.C.Ry.;  May-1916-Apr.  1919,  lieut.,  Can.  Garrison 
Artillery,  O.M.F.C.;  Apr.-Aug.  1919,  asst.  engr.,  Magwood  &  Stidwell,  Cornwall, 
Ont.;  Aug.-Dec.  1919,  cost  clerk  and  timekeeper,  and  at  present,  asst.  to  constrn. 
engr..  Atlas  Constrn.  Co.  Ltd. 

References:  Sir  John  Kennedy,  H.  M.  MaeKay,  W.  H.  Magwood,  J.  B.  Porter, 
F.  Stidwill,  J.  H.  Trimingham. 

URIE— HARRY  ROY,  Major,  of  Winnipeg.  Born  at  Deloraine,  Man.,  Dec. 
29th,  1890.  Educ,  B.C.E.,  Univ.  of  Man  1913.  May-Oct.  1911,  rodman  on  constrn., 
C.N.R.;  May-Oct.  1912,  rodman  and  leveller,  C.P.R.,  constrn.  and  location,  Kaslo, 
B.C.;  May-Oct.  1913,  transitman,  P.W.D.,  hydrographic  survey,  N.  Sask.  River; 
1913-14,  in  charge  hydrographic  survey.  P.W.D.,  Fairford  and  Red  Rivers;  Aug. 
1914-Apr.  1919,  Can.  Engrs.,  B.E.F.,  rank  from  sapper  to  major;  Apr.  1919  to  date, 
dist.  engr.,   Good   Roads  Board. 

References:  E.  Brydone-Jack,  E,  P.  Fetherstonhaugb,  W.  H.  Hunt,  M.  A.  Lyons, 
A.  J.  Stevens. 


VERMETTE— NARCISSE  J.  A.,  of  Verdun,  P.Q.  Born  at  Montreal,  July 
23rd,  1892.  Educ,  civil  and  elec  eng.,  Laval  Univ.  1915.  5  yrs.  to  date,  chief  engr. 
jn  charge  of  all  eng.  work,  Ouimet  &  LeSage,  designing  and  supervising  sewerage 
systems,  pavements,  roads,  etc.,  in  various  parts  of  Quebec  prov. 

References:  F.  C.   Laberge,   R.   LeSage,  S.  Ouimet,  A.  Surveyer,   A.   Vincent 


WHITE— JAMES  ALEXANDER  GORDON,  Bge.-Major,  D.S.O.,  M.C.,  of 
Nipigon,  Ont.  Born  at  Woodstock,  Ont.,  Aug.  28th,  1888.  Educ,  B.Sc.  (mining) 
McGill  Univ.  1911.  Summers,  1907-09,  asst.  to  city  engr.,  Woodstock;  1910,  sampler. 
Consol.  Mining  &  Smelting  Co.,  B.C.;  1911-13.  asst.  to  mines  manager,  Mond  Nickel 
Co.,  surveys,  in  charge  of  diamond  drilling,  location,  constrn.  of  rock  house,  etc.; 
May-Sept.  1913,  efficiency  engr.,  Robt.  Grace  Contracting  Co.,  Pittsburgh,  reports 
on  plants,  etc.;  1913-14,  foreman  in  charge  concrete  placing,  Campbell  &  Lattimer, 
Toronto;  1913-15,  asst.  engr.,  Hydro  Elec.  Power  Comm.  on  Eugenia  Falls  power 
development,  in  charge  of  H.E.P.C.  interests,  etc.;  Feb.  1915  enlisted  as  subaltern; 
Dec.  1916,  learner,  C.I.B.,  then  staff  captain,  June  1917  awarded  M.C.;  1918,  D.S.O.. 
31st  Can.  Div.;  June  1918,  brigade  major,  awarded  D.S.O.,  peace  honors,  returned 
May  1919;  at  present,  asst.  engr.,  H.E.P.C.  on  Nipigon  development  in  charge  of 
power  house,  etc. 

References:  H.  G.  Acres,  T.  H.  Hogg,  C.  H.  Mitchell,  J.  N.  Stanley,  F.  J.  Ure. 
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This  Index  is  prepared  by  the  American  Society  of  MechanicalEngineers. 

In  this  department  will  le  published  from  month  to  month  the  titles  of  current  engineering  papers  with  Ihz  a'dhon 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOTASTIC  PRINTS 

Photostatic  copies  may  be  obtained  of  any  of  the  articles  listed  in  this 
section. 

Price  of  each  print  'up  to  11  x  14  in.  in  size),  25  cents,  p'us  postage.  A 
separate  print  is  required  for  each  rage  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
BUI  will  be  mailed  with  the  prints. 


29  West  Thirty-ninth  Street, 


Harrlsson  W.  Craver,  Director, 

Engineering  Societies  Library, 


New  York,  N.  Y 


ACC  DE>T  PREVENTION 

Co-operation  OP  Emplotes.  Accident  Prevention  Akin  to  Good  Sportsmanship 
J.  F.  Belford.  Eng.  &  Min.  Jl.,  vol.  108,  no.  22,  Dec.  13  and  20,  1919,  pp. 
900-902.  Experience  of  American  Smelting  and  Refining  Co  is  said  to  have 
proven  that  co-operation  of  employees  may  be  secured  in  spirit  of  fair  play 
and  good  fellowship.  _ 

ACCOUNTING 

Billing  by  Macninery.  Billing  Machinery,  G.  W.  Freeman.  Natural  Gas  <fc 
Gasoline  Jl.,  vol.  13,  no.  12,  Dec.  1919,  pp.  417-423,  12  figs.  Bow  gas  sales 
are  billed  by  machinery  in  gas  office. 

Woodworking  Shops  Installing  Management  Methods  in  the  Woodworking 
Industry,  Carle  M.  Bigelow.  Indus.  Management  vol.  58,  no.  6,  Dec.  1919. 
pp.  470-477,  2  figs.  Gives  general  plan  for  accounts,  shows  how  they  arc 
complied  and  interlocked  and  gives  means  and  methods  used  for  control. 

AEROPLANE  ENGINES 

Altitude  vs.  Power.  Engine  Power,  and  Hight.  H.  T.  Tizard.  Engineering,  vol.  108, 
no.  2807,  Oct.  17,  1919,  pp.  527-528,  3  figs.  Study  in  light  of  experimental 
data  of  various  hypotheses  which  have  been  set  forth  concerning  variation  of 
engine  power  at  various  heights.  (To  be  continued.)  Paper  read  before 
Eng.  Section,  British  Assn.  for  Advancement  of  Science. 

Carburetors.  Carbureting  Conditions  Characteristic  of  Aircraft  Engines,  Percivai 
S.  Tice.  Aerial  Age,  vol.  10,  no.  14,  Jan.  19.  1620,  pp.  536-537  and  544,  9  figs. 
Results  of  teste  at  altitude  laboratory  of  Bureau  of  Standards.  It  was  con- 
cluded that  mixture  ratio,  air-fuel,  should  be  constant  at  all  pressure  levels, 
for  maximum  power  at  all  levels:  that  change  in  viscosity  of  furl  with  temperature 
change  may  be  important  in  metcrirg  characteristic  of  carburetor;  that  un- 
warrant<d  waste  of  luel  invarial  ly  takes  place  in  carbuiators  rot  fully  corrected 
foT  tarcmetric  charges;  ard  that  heatirg  of  mixture  causes  loss  in  power  out- 
put accempanied  by  increase  in  specific  consumption  of  fuel. 

Fiat.  The  Fiat  600  hp.  Aircraft  Engine,  Neil  MacCoull.  Aviation,  vol.  7,  no.  11, 
Jan.  1,  1920.  pp.  481-4J6.  12  figs.  Principal  data  are:  Eore,  6,693  in.;  stroke, 
8,268  in.;  clearance  volume,  73.23  ru.  in.;  itmpressicn  ratio,  4,967;  horse- 
power rated  600  at  1500  r.p.m.;  weight  per  hp.  dry,  2.68  lb. 

Fuels.  Benzole  as  a  Fuel  for  Aircraft  Engines.  Autcmobile  Ergr.,  vol  9,  no.  133, 
Dec.  1919.  pp.  446-448,  11  figs.  Tower  characteristics  of  20  per  cent  mixture. 
Report  issued  by  Bur.  of  Standards. 

A  New  Process  for  the  Production  of  Aircraft  Engine  Fuels.  Auguste 
Jean  PariB,  Jr  and  W.  Francklyn  Faris.  Aerial  Age,  vol.  10,  no.  13,  Jan.  12, 
1920,  pp.  497-498.  2  figs.  Also  Gas  Engine,  vol  22,  no  1.  Jan.  1920,  pp  24-25. 
Developed  at  experimental  plant  of  Nat.  Advisory  Committee  for  Aeronautics. 

nspectton.  Aeroplane  Engine  Inspection.  Aerial  Age,  vol.  10,  no.  12,  Jan.  5, 
1919,  pp.  460-461.     Suggestions  for  making  it. 

Radiators.  General  Analysis  of  Aeroplane  Radiator  Problems,  H.  C.  Dickinson 
and  R.  V  Kleinschmidt.  Aerial  Age,  vol.  10.  no.  16  Jan.  26,  1920.  pp.  566-567. 
Report  No.  59,  National  Advisory  Committee  for  Aeronautics.  It  contains 
analysis  of  problem  on  which  experimental  work  conducted  at  Bur.  of  Standards 
is  based  and  explanation  of  technical  terms  used  in  work. 

Requirements.  Aeroplane  Motors  in  1919  (Lesmoteursd'aviationen  1919)  L'Arro- 
nautique,  no.  7,  Dec.  1919,  pp  261-272.  12  figs.  Requirements  of  engines 
in  aeroplane  service  are  discussed  theoretically  and  how  thes*  requirements 
are  met  in  practice  is  illustrated  by  reference  to  various  important  types. 
Graph  indicating  comparative  weights  of  principal  French  and  British  types 
is  included. 

Btarttng.  The  Starting  of  Aeroplane  Engines — II,  T.  L.  Sherman.  Automobile 
EngTs.,  vol.  9,  no.  133,  Dec.  1919,  pp.  416-419,  7  figs.  Clutch  designed  by 
writer,  in  which  sliding  members  are  plungers,  case-hardened  all  over,  ground 
to  fine  limits,  and  lapped  into  position  to  secure  free  movement  with  minimum 
amount  of  tipping. 


Supercharging.  The  Supercharging  of  Internal-Combustion  Engines — III,  Georges 
Funck.  Automobile  Engr.,  vol.  9,  no.  133.  Dec.  1919,  pp.  421-423,  6  figs. 
Effect  of  supercharging  is  illustrated  with  altitude  diagrams,  taken  both  with 
and  without  supercharging. 

The  Value  of  Supercharging.  Flight,  vol.  12,  no.  3,  Jan.  15.  1920,  pp. 
83-85.  5  figs.  Based  upon  test  made  at  Altitude  Laboratory  of  Bur.  of  Standards 
to  determine  effect  produced  upon  horse-power  output  of  aeroplane  engine  by 
introduction  of  air  to  carburetor  at  higher  pressure  than  exhaust  or  back  pressure. 

Artillery  Fire  Observation.  Aeroplane  Observation  of  Artillery  Fire  Against 
Shops,  R  H  Hazeltine.  Jl.  U.  S.  Artillery,  vol.  52,  no.  1,  Jan.  1920,  pp.  56-63, 
7  figs.     Method  of  determining  relative  position  of  target  and  splash. 

British  and  French  Types.  The  Paris  Show.  Aeronautics,  vol.  18.  nos.  324  and 
325;  Jan.  1  and  8,  1920,  pp.  9-19,  16  figs.,  and  37-42,  11  figs.  Specifications  of 
British  and  French  types  exhibited.     (Continuation  of  serial.) 

The  Paris  Auto  Show  at  a  Glance.  Flight,  vol.  12,  no.  1,  Jan.  1,  1920, 
pp.  16-17,  44  figs.     Tabulated  particulars  of  all  machines. 

The  Paris  Auto  Show  1919.  Flight,  vol.  11.  nos.  51  and  52,  Dec.  18  and 
25,  1919,  pp.  1611-1616.  18  figs,  and  1642-1646,  30  figs.  Also  vol.  12,  no  1, 
Jan.  1,  1920,  pp.  5-15.  42  figs.  Ceneral  features  and  structural  characteristics 
of  French  and  British  models  exhibited. 

Farman  Goliath  Transport.  The  Farman  Goliath  Transport  Airplane,  Aviation, 
vol.  7,  no.  11,  Jan.  1,  1920.  pp  477-479,  5  figs.  Twin-tractor  biplane  with 
main  planes  of  equal  spans  and  balanced  control  surfaces. 

I.ixke-Hoffmann.  The  Linke-Hoffmann  Giant  Machines.  Aerial  Age.  vol.  10. 
no.  14,  Jan.  19,  1920,  pp.  533-535,  7  figs.  Machine  has  single  tractor  airscrew 
driven  by  four  Mercedes  engines  of  2(0  hp.  each.  Span.  138  ft.  6  in.:  length. 
67  ft.;  height,  23  ft.  6  in.;  wing  area.  3,440  sq.  ft.;  useful  load,  9,000  lb., 
including  fuel  for  7-hr.  flight. 

Materials  op  Construction.    See  Aircraft  Construction  Materials. 

Navigation  op.     See  Direction  Finders. 

Performance.  Aeroplane  Performance,  David  Yelnik.  Automobile  Engr.,  vol.  10, 
no.  134,  Jan,  1920,  pp,  10-11,  1  fig.  Graphical  method  for  obtaining  speed 
and  ceiling  of  aeroplanes. 

Sopwith.  Some  Post -War  Sopwitb  Machines.  Flight,  vol,  11,  no.  52.  Dec.  25, 
1919,  pp.  1655-1656.  4  figs.  Three-seater  limousine,  200  hp.,  sporting  two- 
seater,  transport  passenger  and  racing  seaplanes, 

Struts  Calculation  of  Strength  of  Aerodynamically  Important  Transectional 
Forms  (Festigkeitsberethnung  aerodynamisrh  wirhtiger  Ouerschnittsformen), 
Otto  Steintz.  Zeitschrift  fur  Flugterhnik  und  Motorluftsrhiffahrt,  vol,  10, 
nos.  11  and  12,  June  28,  1919,  pp.  127  131,  39  figs.     Formulae 

The  Loads  and  Stresses  on  Aeroplanes.  John  Case  Aeronautics,  yol.  17, 
nos.  319  and  21,  Nov  27  ard  Dec.  11,  1919,  pp,  492-493.  3  figs  and  pp.  534-535 
Also  vol.  18,  nos.  324  and  325,  Jan.  1  and  8  1910,  pp  28-29,4  figs,  and  pp  48-49. 
3  figs.  Nov.  27:  Calculation  of  stresses  due  to  lateral  bending  Dec.  11: 
Estimating  stresses  due  to  benejing  in  each  spar.  Jan,  1 :  Example  illustrating 
method  of  determining  dimensions  of  parallel  solid  strut  to  take  end  load  of 
10.000  lb.;  length  between  pins,  80  in.  Jan  8:  Formula  for  determining  crippling 
load  of  elliptically  tapered  strut.    (Continuation  of  serial.) 

Stresses.  Deflection  of  Supporting  Plane  and  Stresses  in  Material  (Tragflfichen- 
durchbiegung  und  Stoffbeanspruchung),  A.  Proll.  Zeitschrift  fur  Flugtechnik 
und  Motorluftschiffahrt,  yol.  10,  nos.  11  and  12,  June  28,  1919,  pp.  121-124, 
6  figs.     Curves  and  equations. 

Wing  Section.  Selection  of  a  Wing  Section,  Banul  J,  Hoffman.  Aviation,  yol.  7 
no.  11,  Jan.  I,  1920,  pp,  491-492,  2  figs.  Chart  showing  R,  A,  F.  6.  R,  A.  F. 
15,  and  U.  S.  A.  6  wing  sections. 

Pressure  Variation  with  Aitttupe.  Experimental  laws  of  Variations  of  Baro- 
metric Pressure  and  Specific  Weight  of  Air  with  Altitude  (T  oie  expr>imentales 
des  variations  de  la  pression  baromrHrique  et  du  poids  spfrifique  de  l'air  avec 
l'altitude),  Rodolphe  Soreau.  Comptes  rendus  des  stances  de  PAcade^mie 
des  Sciences,  vol,  1C9,  no.  22.  Dec.  1,  1919.  pp,  1023-1025.  Based  on  forty 
scries  of  observations  with  sounding  balloons  executed  during  first  semester 
of  1912. 

AIRCRAFT 

Ra  dio  Signaling.  The  Elimination  of  Magneto  Disturbance  in  the  Reception  of 
Wireless  Singals  on  Aircraft,  James  Robinson.  Radio  Rev  ,  vol  1.  do,  3, 
Dec  1919,  pp,  105-110,  2  figs.  laboratory  experiments  are  said  to  have 
established  that  cause  of  magneto  disturbance  is  emission  of  yery  short  waves 
by  magneto  system. 

Undercarriages.  Aircraft  Undercarriages,  John  D,  North.  Aeronnutirs,  vol.  17, 
no.  321,  Dec.  11,  1919  pp.  528-529;  vol.  18,  no,  325,  Jan  8,  1720.  pp.  44-47, 
16  figs.  Gives  technical  study  of  stresses  developed  in  "  Vee  "  type,  and  com- 
parative list  of  most  usual  sizes  with  their  weight*.     (To  be  continued.) 
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AIRCRAFT  CONSTRUCTION   MATERIALS 

Aibplavb  Dopes,  Airplane  Dopes  and  Dooing.  W.  H.  Smith.  Soi,  Am.  Supp., 
vol.  83.  no.  22)2  Dae.  27,  1113,  pp  337  ail  {)).  Method  of  shrinking  and 
waterproofing  fabric  of  aeroplane  wings.  From  fourth  annual  report  of  Nat. 
Advisory  Committee  for  Aeronautics. 

Ubplane  Wing  Co  verings.  Airplane  Win?  Coverings,  Charles  I.  Cleary.  Aviation. 
vol  7.  no,  11,  Ian  1.  1921.  pp.  437-493,  5  figs.  Methods  of  covering  aerofoils 
sad  methods  of  testing  fabric  ...         t>     ,-. 

Molern  Wing  Coverings — Miterials  Used  and  Their  Application,  R,  G. 
Dort  Aerial  Age,  vol.  10.  no.  12.  Jan.  5,  1919,  pp.  45  5-457  Manner  of 
applying  dope  and  pigmented  protective  coverings.     (Concluded.) 

Rubberized  Balloon  Cloths.  Permeability  of  Rubberized  Balloon  Materials 
(Die  Gnl  irchlissigxeit  von  gannierten  B  illonsto7en>,  Water  Frenzel. 
Chemiker  Zeitung.  vol  43.  no  10),  Aug.  19,  1919,  pp,  531-532.  6  figs.  Account 
of  testing  various  balloon  miterials  as  to  their  permeability  and  its  dependence 
of  pressure  and  temperature  by  means  of  an  interferometer. 

AIRSHIPS 

Commercial.  Airships  for  Civilian  Purposes,  W.  T.  Blake.  Aeronautics,  vol.  17, 
no,  321,  Dec,  11,  1919,  pp.  531-531.  Performances  of  types  of  2,010,000-cu. 
ft.  and  70.011-cu  ft.  capacities  are  stulied  an  1  possibilities  of  using  these 
types  for  commercial  purposes  are  deduced* 

ALCOHOL 

Ethylene  from  Coke-Oven  Gas.  Ethylene  as  Alcohol  from  Coke-Oven  Gases, 
Ernest  Bury  and  O  Ollan  ler.  Iron  and  Coal  Trades  Rev.,  vol,  99,  nos.  2703 
and  2791,  Dec.  19  an  1  23,  1911,  pp,  811-315  anl  831-832.  Possibilities  of 
producing  absolute  alcohol  from  coke-oven  gas  are  pointed  out  and  chart  is 
given  illustrating  derivation  of  alcohol  and  its  derivatives  from  coke-oven 
gas.  Ethylene  is  sai  I  to  be  absorbed  by  coke-oven  gas  at  temperature  of 
GO  to  83  deg.  cent.     Paper  before  Cleveland  Instn.  of  Engrs. 

Fuel.  Three  New  Sources  of  Fuel  Alcohol.  Automotive  Industries,  vol.  42,  no.  2, 
Jan.  8,  1921.  po,  81-83.  Processes  for  pro  luction  of  aleohol  from  molasses, 
wood  waste  and  acetylene  described  in  technical  appendices  to  German  war- 
time law  creating  an  alcohol  monopoly.  Commercial  prospects  of  processes 
are  discassed. 

ALUMINUM 

Castings.  Casts  Large  Tonnage  of  Aluminum.  Foundry,  vol.  48,  no.  1,  Jan.  1, 
1921,  pp.  17-23,  13  a;s.  Attention  is  callei  to  system  in  Detroit  foundry, 
which  permits  continuous  pouring  and  automatic  removing  of  castings  from 
moulding  floor. 

ALUMINUM   ALLOYS 

Aluminum-Magnesiuu-Cjpper.  Meehmical  Properties  anl  Resistance  to  Cor- 
rosion of  Rolled  Light  \lloys  of  Vlu  ninum  anl  \Ii»nesiun  with  Copper  with 
Nickel  and  with  Mngmese,  F.  D.  Maries,  R  G.  iVilten'>erg  and  \  M  Finn. 
Dept.  Com  nerce.  Scientific  Papers  of  Bar.  of  Stand  irds,  no  132.  Oct.  25, 
1711.  13  pp.,  3  figs.  Alloys  of  alu  ninu  n-m  ignesium-copper  were  found  to 
be  superior  in  all  coalitions  to  those  of  other  series  in  respect  to  tensile  properties. 

Ibon,  Nickel,  Mingvnese  and  Antimony.  Transform Uions  Experienced  by 
Certain  Aluminum  alloys  (Sur  les  transform itions  sueies  par  certains  alliages 
d  aluminium).  Leon  Quillet.  Conotes  renlus  das  seances  de  l'Academie 
des  Sciences,  vol.  1  S3,  no  22.  Dec.  I,  1713,  pp  I J 12-1313  Alloys  experimented 
on  were:  Aluminum-iron  with  77.55  per  cent  iron;  aluminum-nickel  with  62  52 
per  cent  niok.nl;  alu minum-ra  inganese  with  85.4  per  cent  manganese  and 
aluminum-antimony  with  79.86  per  cent  antimony. 

AMMONIA 

Oxidation  or.  The  Catalyst  for  the  Oxidation  of  Ammonia,  G.  A  Perley.  Chem. 
&  Metallurgical  Eng.,  vol.  22,  no.  3,  Jan,  21.  1)2).  pp.  125  121.  Use  of  suitably 
preheated  air-am  nooia  mixture  is  pointed  o  it  as  most  imoortant  for  produc- 
tion of  sj.fi  neatly  high  tenoerature  for  raoid  reaction  velocity  of  desired  reac- 
tion. It  is  believed  that  use  of  olitinum  gluse  of  0  0)25  in,  diameter  wire 
anl  121  to  151  mesh  is  more  convenient  than  one  of  83  mesh  because  it  decreases 
free  gas  soace  between  wires. 

The  Commercial  OxiUtion  of  Ammonia,  George  Arthur  Perley.  Jl. 
Indus.  &  Eng.  Chem.,  vol.  12,  no.  1,  Jan  1921.  op,  5-16.  2  figs.  Survey  of 
work  done  by  various  investigators,  specially  at  Bur.  of  Mines.  (To  be  con- 
cluded ) 

Vobmal  Value  in.  "Normal"  Value  in  Appraisals,  Cecil  F,  Elrncs.  Eng.  & 
Contracting,  vol  53  no.  3.  Ian  21.  1321,  oo.  53-71),  1  fi;s.  Chirts  representing 
average  cost  of  various  basic  coti  no  lities  for  a  number  of  years  are  presented 
anl  i  lestion  of  latermining  fro  n  them  average  value  of  each  commodity  is 
di«cu3sed.     Paper  read  before  III.  Gas  Assn. 

APPRENTICES.   TRAINING   OF 

Foundry.  Training  Men  for  Foinlry  Diti.es,  C.  C.  Schoen.  Foundry,  vol.  48, 
no.  2,  Ian.  15.  1121.  op  J)-8l.  Cliims  thit  existing  ooniitions  in  foundry 
labor  demand  more  general  use  of  short  time  training  systems  for  apprentice 
labor  and  unskilled  help  now  available. 

ARCHES 

N.  Influence  Lines  Aoolied  to  \rch  Design,  G.  R.  Mignel.  Engineering, 
vol.  108,  no.  2*17,  Dec.  21,  1111.  po  313  S13.  3  fits.  Rx-molifies  methods 
of  plotting  influence  lines  for  designing  arch  to  withstand  rolling  loads. 


Reinforcbd-Concrete.  Studv  of  a  Reinforced-Conorete  Arch  (Estudo  de  um  aroo 
de  concroto  armadol,  M  ichado  de  Costa.  Boletin  do  Institute  de  Engenharia, 
vol.  2,  nos  6  anl  7.  April  and  Aug.  1919,  pp  355-3'i9  and  391-420.  8  figs. 
General  theory  of  stresses  is  fi>3t  presented  and  its  application  is  subsequently 
illustrated  by  working  out  design  of  arch  of  150-ft.  span. 

ASPHALT 

Softening  Point.  Determination  of  the  Softening  Point  of  Asphaltum  aud  other 
Plastic  Substances,  D.  F.  Tw'ss  and  E.  V  Mirphy.  Jl.  Soc.  Chem.  Indus., 
vol.  38.  no.  23,  Dec.  15  1919.  pp.  t3>ri13r,  2  figs.  Arrangements  to  simplify 
introduction  of  bituminous  material  into  tube  in  Kramer-Sarrow  method. 

AUDIONS 

See  Radxolelegraphy,  Audions. 

AUTOMOBILE   ENGINES 

Cameron  Air-Cooled.  The  Cameron  Air  Cooled  in  a  "  Comeback."  Automotive 
Industries,  vol.  41,  no  21,  Dec.  11.  1919,  pp.  1164-1168,  6  figs.  Valves  are 
operated  by  groove  cams  mounted  on  crankshaft  in  bottom  of  crank  case. 

Camshafts.  The  Problems  in  Designing  an  Engine  Camshaft— II,  Don  T.  Hastings. 
Automotive  Industries,  vol.  41,  no.  23,  Dee.  4.  1919,  pp  11 16-1124,  4  figs. 
Comparaison  of  action  obtained  from  tangential  and  mushroom  cams. 

Crankshaft  Vibration.  How  to  Prevent  Torsional  Vibration  in  the  Camshaft, 
P.  M.  Hel.lt.  Automotive  Industries,  vol.  12,  no.  1,  Jan.  I,  1920  pp  26  28, 
3  figs.  Dimper  with  very  thick  web  in  which  holes  were  drilled  for  coiled 
springs  that  press  together  friction  plates  at  both  sides  of  web  is  said  to  have 
proven  entirely  satisfactory. 

Cylinder  Mvchining.  Automobile  Cylinder  Blocks.  Automobile  Engrs.,  vol.  9. 
no.  133  Dec.  1919,  pp.  421-423,  5  figs.  Notes  on  special  machines  for  mass 
production. 

Fuel  Pomp.  An  Intersting  Invention.  Autocai,  vol.  43,  no.  1261,  Dec.  20,  1919, 
p.  1152,  2  figs.     Fuel  pump  having  no  loose  valves. 

Ignition.  A  Flexible  Closed  Circuit  Type  of  Ignition,  Automotive  Industries,  vo!  41, 
no.  25,  Dec.  25.  1111,  do  1253-125),  5  figs.  System  which  may  be  changed 
from  four-cylinder  ignition  set  to  one  adapted  to  six-cylinder  machine. 

Lubricating  Oils.  Engine  Oils.  W.  R.  G.  Atkins.  Automobile  Engr..  vol.  9,  no.  133, 
Dec.  1919.  oo.  42*>-121.  0  itline  of  chemical  and  physical  tests  usually  applied 
to  oils,  and  discussion  of  serviceableness  of  each. 

Premier  Valvb  Mechanism.  Details  of  Valve  Mechanism  on  New  Premier.  Motor 
Age,  vol.  37,  no  2,  fan.  8,  1121,  p  33.  2  figs  Roeker  arms  are  lubricated  by 
wick  system  and  end  of  rocker  arm  has  rolling  action. 

Recent  Patents.  Inventions,  B.  H.  Divi.es.  Autocar,  vol.  43,  no.  1262,  Dec.  27, 
1919.  pp   1177-1179.  13  figs.     Review  of  and  oomments  upon  recent  automobile 


and  aero  engine  patent  specifications. 


Design. 


Rotary  Valve  for.  A  Rotary  Vvlve  not  Moved  by  Pressure  in  Cylinder.  Auto- 
motive In  lustries,  vol.  U,  no.  25,  Dec.  IS.  1)19.  p.  1217,  4  figs.  Valve  receives 
its  motion  from  cam  disc  and  begins  to  move  only  after  spent  gases  have  been 
eliminated. 

Valves.  Valve  Failures  and  Valve  Steels  in  Internal-Combustion  Engines,  Leslie 
Aitchison.  Engineering,  vol.  108.  no.  2316.  Deo.  19.  1919,  pp  834-836  3  figs. 
Properties  of  valve  steels,  esoeoially  hardness  after  cooling  in  air  from  different 
high  temperatures.  (Concluded.)  Paper  read  before  Instn.  Automobile 
Engrs. 

AUTOMOBILES 

Design.  Current  Tendencies  in  Automobile  Design,  E.  de  Norraanville.  Engineer, 
vol.  123.  no.  3331,  Oct.  21,  1913,  pp.  413-431.  7  figs.  Remarks  on  designs 
exhibited  at  Olymoia,  England  Tyler  and  Napier  engines  are  particularly 
considered  as  exemplifying  recent  progress. 

Headlights.  Anti-Dazzle  Device.  Autocar,  vol.  44,  no.  1283,  Jan.  3,  1920,  pp.  16-17, 
4  figs.  Various  devioes  are  illustrated.  Preventing  any  of  beams  of  lamp  to 
shine  into  person's  eyes  is  mentioned  as  principle  of  practically  all  anti-dazzling 
devices. 

Radiators.     A  New  Style  Winter  Radiator.     Automotive  Industries,  vol   42,  no.  1, 
—Jan.  I,  1923,  p.  17,  I  fig.     Device  consists  of  drawn  steel  shell  fitting  over  core 
of  radiator  and  is  attached  by  four  bolts  which  pass  through  it. 

Starting  and  Lighting.  A  Single  Unit  Starting  and  Lighting  System  Developed 
in  France.  Automotive  Industries,  vol.  41,  no.  26,  Dec.  25,  1919,  pp.  1257 
and  12!),  1  fi.gs.  Essentials  of  D/nistart  which  is  combined  generator  and 
starter  having  both  shunt  and  series  field  winding. 

Tibb  Mxnufacture.  The  M^chanioal  B adding  of  Pneuraatio  Tyre  Casings.  India- 
Rubber  II  ,  vol.  53,  no  22.  Mjv.  2).  1919,  pp.  9-10,  2  figs.  By  Thropp  patent 
tire  building  midline.  Distinct  feature  of  machine  is  two  guide  plates  which 
are  opented  through  right  and  left-hand  screws  geared  so  that  turning  of 
one  handle  brings  guide  plates  closer  together  or  further  apart. 

Valves.  Valve  Failures  and  Valve  Steels.  Leslie  Aitchison.  Automotive  Industries, 
vol.  41,  no.  23.  Deo.  25,  1919,  pp.  1231-1238.  2  figs.  Gives  account  of  experi- 
ments that  have  been  mile  to  obtain  knowledge  of  properties  which  should 
bo  possessed  by  valve  anl  inlioates  best  methols  of  selecting  suitable  valve 
steel.     Paper  read  before  Inst,  of  Automobile  Engrs. 
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Future  of.  The  Future  of  Aviation,  E.  A.  Deeds.  Mech.  Eng.,  vol.  42,  no.  1, 
Jan.  1920.  pp  2S-31,  11  figa.  Writer  sees  that  most  necessary  development  at 
present  is  establishment  of  landing  Gelds  and  wireless  "  beacons  "  which  may 
direct  course  of  aviators  in  foggy  weather.  He  visualize  some  of  the  develop- 
ments which  will  take  place  in  armored  planes  and  aerial  torpedoes  in  future 
wars. 

Marking  Air  Routes.  Marking  Overhead  Lines  for  Guidance  of  Aviators  (Die 
Kennzeichnung  der  Freilcitungen  fur  Luftfahrer),  G.  Dettmar  Elcktrotech- 
nische  Zeitschrift,  vol  40.  no.  37,  Sept.  11,  1919,  pp.  449-452,  3  6gs. 
Discusses  necessity  and  possibility  of  doing  so  and  also  practical  value  of 
suggestions  made  in  this  respect. 


See  also  Helicopters. 


BALLISTICS  ] 


German  Long-Range  Guns.  Some  Consideration  on  the  Ballistics  of  a  Gun  of 
Seventy-Fivo-Milc  Range,  Arthur  Gordon  Webster.  Proc  Am  Philosophical 
Soc  ,  vol.  58,  no  6,  1919,  pp.  373-381.  4  figs.  Technical  considerations  showing 
how  German  gun  which  bombarded  Paris  from  distance  of  seventy  miles  was 
made  possible  by  taking  advantage  of  decrease  in  resistance  due  to  decreasing 
density  of  air  in  high  altitudes. 

BAROMETERS 

Ttpes.  Barometers  and  Vacuum  Measuring  Instruments.  Power  Plant  Eng., 
vol.  24,  no.  1,  Jan.  1,  1920,  pp.  86-87,  10  figs.  Descriptions  of  various  types, 
their  construction  and  principles  of  operation.] 

BATTERIES,   PRIMARY 

Drt  Cells  and  Their  Testing.  Electrical  Characteristics  and  Testing  of  Dry 
Cells.  Gen.  Elec.  Rev.,  vol.  22,  no.  12,  Dec.  1919.  pp.  1011-1029,  9  figs. 
Describes  various  kinds  of  cells  that  are  obtainable,  indicates  kinds  of  service 
for  which  they  are  adapted,  and  outlines  methods  of  testing  them.  Abstract 
of  Circular  79  of  U.  S.  Bur.  of  Standards. 

BEAMS 

Continuous,  Bending  Moment  in.  Calculation  of  Bending  Moment  in  Continuous 
Beams  having  Three  Supports  (Berechnung  der  Biegungsmomcnte  infolge 
der  Eisenbahnverkchrslast  fur  durchlaufende  Trager  auf  drei  Stiiuen),  Kom- 
merell.  Zeitschrift  fur  Bauwesen,  vol.  69,  nos.  7-9,  1919,  pp.  550-572,  34  figs. 
Equations.     (Concluded.) 

See  also  Concrete  Construction,  Reinforced,  Vibration,  Effect  on  Beams. 

BEARINGS 

Ball,  Swivelling.  The  Principles  and  Practice  of  Swivelling  Ball  Bearings,  W.  E. 
Baker.  Engineering,  vol  109,  no  2819.  Jan.  9.  1920,  pp.  37-39,  10  figs.  Swivel- 
ling bearings  writer  opines,  should  only  be  used  where  housings  cannot  be 
correctly  aligned  as  in  built-up  machines  found  in  textile,  paper-making  and 
other  trades,  and  in  cranes,  trucks,  etc. 

Ball,  New  Type.  A  New  Design  of  Ball  Bearing,  L.  E.  Little.  Elecn.,  vol.  83, 
no  2169,  Dec.  12,  1919,  pp.  698-693,  3  fig3.  Special  feature  is  patent  gage 
which  is  said  to  give  bearing  advantages  of  both  ball  and  roller  types,  j 

BELTING 

Comparison  of  Types.  The  Prospects  of  Various  Types  of  Power  Transmission 
(Die  Aussichten  der  verschiedenen  Kraftubertragungsmittcl),  H.  Bonte. 
Zeitschrift  des  Vereins  deutscher  lugenieure,  vol  63.  uo  36,  Sept.  6,  1919, 
pp.  849-852,  1  fig.  Discussion  of  advantages  and  diadvantages  of  leather  and 
hemp  belting,  of  rope  and  steel  bands  and  suggestions  for  Improving  rope 
drive. 

Hair.  Unusual  and  Severe  Applications  of  Hair  Belting.  Belting,  vol.  15,  no.  12, 
Dec.  20,  1919.  pp  19-21,  6  figa  Service  in  bleachery,  weaving  mill,  foundry, 
machine  shop,  power  plant  and  sugar  refinery  described  in  detail  and  illustrated. 

BENZOL 

Marketing  of.  British  Plans  for  Marketing  Benzol.  GasAge.vol.45.no.  1.  Jan.  10, 
1920,  pp.  28-32,  3  figs.  Organization  and  work  of  society  formed  in  England 
to  advertise  and  introduce  benzol  as  motor-car  fuel. 

BLAST-FURNACE   GAS 

Cleaning.  Blast  Furnace  Plants  Install  Electrical  Precipitation  for  Cleaning  Gas, 
N.  H.  Gellert.  Blast  Furnace  &  Steel  Plant,  vol  8.  no  1.  Jan  1920,  pp.  32-35, 
5  figs.  Points  out  economies  in  furnace  operation  effected  by  gas  cleaning, 
and  enumerates  objections  to  wet  cleaning  and  advantages  of  electrical  precipita- 
tion. 

Cleaning  Blast  Furnace  Gas  by  Electrical  Precipitation.  Am  Gas,  Eng. 
Jl.,  vol.  112,  no.  3,  Jan.  17,  1920.  pp.  45-48  and  52-53  Results  of  actual 
measurement  are  said  to  have  shown  that  electrical  precipitation  can  clean 
ga*  to  less  than  one-tenth  grain  of  dust  per  cubic  foot  of  gas  at  standard  con- 
ditions. 

The  Cleaning  of  Blast-Furnace  Gases.  Iron  &  Coal  Trades  Rev.,  vol  99, 
no.  2703,  Dec.  19,  1919,  pp  799-800.  11  figs.,  partly  on  two  supl.  plates. 
Halherg-Beth  dry  plant  for  cleaning  gas  by  separating  dust  without  requiring 
water. 

BOILER  OPERATION 

Combustion  Control.  Hagan  Combustion-Control  Regulator.  Power,  vol.  50. 
no  17,  Oct.  21,  1919,  pp.  610-611,  4  figs.  System  which  regulates  fuel  and 
air  supply  in  accordance  with  flow  of  steam. 


BOILERS 

Coke-Fired.     Set  Coke,  Healing  and  Power. 

Corrosion  of.  Pitting  and  Corrosion  in  Boilers  and  Economisers,  F.  F.  Vatar. 
Mech.  World,  vol.  67  no.  1772,  Jan.  2,  1920.  pp  9-10.  Survey  of  theories 
explaining  corrosion  and  suggestions  concerning  use  of  preventives. 

Explosion  of.  Boiler  Explosions  Reports.  Mar  Eng.  &  Naval  Architect,  vol.  42, 
no.  507,  Dec  1919,  pp.  131-133,  7  figs.  Explosion  was  believed  to  have  been 
caused  by  spigot  portion  of  manhole  door  fitting  loosely  in  manhole  thus  render- 
ing no  support  to  insufficiently  tightened  jointing  material. 

Marine.    See  Marine  Boilers. 

Protection  of.  Gage  Glasses,  H.  E.  Waverly.  Southern  Engr.,  vol.  32,  no.  5, 
Jan.  1920,  pp.  74-77,  11  figs.     How  to  prevent  their  breaking. 

Performance.  Systematic  Study  of  Boiler  Performance.  Power,  vol.  50,  no.  18, 
Oct.  28-Nov.  4,  1919,  pp.  662-664,  6  figs.    Practice  of  Emergency  Fleet  Corp. 


Eng. 
Com- 


BONUS  SYSTEMS 

Premium  Schemes  Wages  and  Bonus  Systems — V,  Herbert  C.  Armitage. 
&  Indus.  Management,  vol.  3.  no.  3,  Jan.  15,  1920.  pp.  66-69,  2  figs, 
parison  of  Rowan  system  with  other  premium  schemes. 

BRAKES 

Automatic  Vacuum.  The  Automatic  Vacuum  Brake  on  Goods  Trains.  Ry.  Gaz., 
vol.  31,  no.  26,  Dec.  26,  1919,  p.  859,  1  fig.  Testing  practice  of  Great  Indian 
Peninsula  Ry. 

BRASS 

Pressings.     See  Press  Work,  Hot-Brass  Pressings. 

BRASS  FOUNDING 

Klectric  Furnaces  for.  Electric  Furnaces  for  Brass  Melting. — I.  Mech.  World, 
vol.  67.  no.  1772  Jan.  2,  1920  p  5.  Comparative  value  of  electric  furnaces 
with  furnaces  heated  with  solid  fuel  or  gas. 

BRIDGES 

Construction  Essentials.  Essentials  of  Good  Bridge  Construction  Plainly  Told, 
Chas.  D.  Snead.  Better  Roads  &  Streets,  vol.  9,  no  1 1,  Nov  1919,  pp.  365-368, 
12  figs.  Pouits  out  that  good  bridges  cannot  b<-  secured  unless  (1)  adequate 
surveys,  designs  and  plans,  estimates  and  sufficient  appropriation  for  work 
are  made,  (2j  competeni  an!  reliable  contractors  are  secured  to  execute  work, 
and  (3)  thorough  inspection  of  work  is  demanded. 

Span  Lengths.  A  Review  of  Recent  Advances  in  the  Length  of  Spans  of  Different 
CHsses  of  Bridges,  Henry  S.  Jacoby.  Cornell  Civ.  Engr.,  vol  28.  no.  2,  Nov. 
1919,  pp.  55-61.  Table  giving  longest  soans  for  different  classes  of  American 
bridges. 

BRIDGES,  CONCRETE 

Diagrams  for  Estimating  Quantities  Highway  Bridges  of  Steel  and  Concrete, 
Charles  D  Snead.  Man.  <fe  C>unty  Eng..  vol  57.  no.  5,  Dec.  1919.  pp  250-252, 
2  figs  Diagrams  showing  approximate  amounts  of  concrete  in  superstructures 
for  use  in  estimating  quantities  in  reinforced-concrete  highway  spans,  and 
approximate  amounts  of  steel  reinforcement  for  estimating  quantities  for 
slab  and  T-beam  spans  with  16-foot  roadway. 

BRIDGES,  LIFT 

Strauss  Bascule.  Bascule  Bridge,  Largest  of  Its  Type,  W.  T.  Christine.  Eng. 
World,  vol.  16,  no.  1.  Jan  1,  1920,  pp.  11-14,  3  tigs.  Details  of  Strauss  heel 
trunnion  type  of  bascule  bridge  over  Chicago  River. 

The  New  260  Ft  Span  Single  Leaf  Bascule  Bridge  of  the  Illinois  Central 
R.  R.  Eng.  &  Contracting,  vol.  52,  no.  26,  Dec.  24,  1919,  pp.  717-719,  4  figs. 
Bridge  is  of  Strauss  heel  trunnion  type. 

BROACHING 

Set-Ups  for.  Broaching  as  an  Aid  to  Greater  Production,  Frank  H.  Mayoh.  Can. 
Machy.,  vol.  23,  no.  2,  Jan.  8,  1920,  pp.  37-39,  12  figs.     Examples  of  set-ups. 

BUILDINGS 

Concrete,  Dampproofing.  The  Protection  of  Concrete  Buildings  Against  Damp. 
Eng  &  Contracting,  vol.  52.  no.  27,  Dec.  31, 1919.  pp.  756-757  5  figs  Illustrates 
methods  of  making  joints  between  balcony  projecting  wall  or  chimney  and  roof. 
Translated  from  La  Revue  des  MatGriaux  de  Construction  et  de  Travaux 
Publics.  d 

BULKHEADS 

Concrete.  A  Low  Co«t  Concrete  Bulkhead.  Hunley  Abbott.  Eng.  &  Contracting, 
vol.  52.  no.  26.  De-.  24,  1919,  p.  72«  3  figs  Bulkhead  was  built  by  driving 
line  of  concrete  piles  on  10  ft  centers  and  placing  back  of  these  pdes  scries 
of  reinforced-concrete  slabs  which  spanned  from  pile  to  pile.  I 

BUREAU   OF   MINES 

Organisation.  The  Bureau  of  Mines.  Universal  Engr.,  vol.  31,  no.  1,  Jan.  192) 
pp.  23-29,  9  figs.     Its  organization,  its  purpose  and  work  that  is  carried  on. 
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Conical  Cak^om.    St^o-tlgO^^^^^^^^a 
tur  Berechnung  von  keieluen   HuLsen)     H     »°™ep     823.926,  n  figs.     Used 

£*s!Se&^^  rod- etc- 

Ahmobeo.  Defects  «.     Defects,  in  Armored  Cabl -  ««^  *^^8*?5JS. 

^ffi"^«  SS^SSffi^;  B«  "*»  km'  -By,B" energy 

at  15,000  volte. 

CALORIMETERS 

Construct™.     Calorimeters.     Power  Plant .Eng     vol.   24,  no.   1,  Jan.    1,    1920 

PP-  ^UngH^at  ^Z^F^  ^we^P.ant  Eng.,  vol.  24.  no.  1.  Jen.? 
192o7pp97-"l?  3  figs      Calorimeters,  their  constructs  and  use. 

CAMS 


L    Sherman.    Automobile  Engr.,  vol..  10. 
Analytical  design  of  cams  of  predetermined 


Dbsion.  Cam  Operation  of  Valves,  T 
no.  134,  Jan.  1920.  pp.  2-5, 12.  figs. 
performance. 

CANALS 

Nation.  Co^bete-Lineo Method  of ^£™£?  «»*  WlS 
%X*A  ti^^K^S'Mi£S^i  with  No.  11  electric 
welded  12  in.  by  12  in.  mesh  wire. 

CARS 

„  ■-   o-      D«.iffn  Developed  by  Swiss  Industrial  Society  of  Neubausen 
Adjubtable-Uage.     Design   "e™°P™  "J       t     r>ifTerent  Track  Gages  (Dispositif 

rcSi tf  S.W.  ™"k»S,iefwith  »n,.ll  ».r  op.r.tmg  «W-  W« 
wheels  or  bringing  them  together. 

«.  a—™  r^TBvir  Resistance.     Behavior  of  Free  Flexible  Axles  in  Railway 

PLKDBr„E:r^ *™  Curves  (Das VerMtan  der  freien  Lenkachsen  bei  der  Bewegung  dcr 

resistance  values. 
Imbpection.    Inspecting  Cars  in  Interchange.    Ry    Mech    Engr..  vol.  93,  no.  12, 
Dei    1919.  PP-  722-724.     Suggested  manner  of  procedure. 

CARS,  FREIGHT 

saving  effected  by  rebuilding  or  retiremenf 

SntAfiVnt  kep^  with'^wth^f  traffic.3   He.be.ieves  that  800.000  oars 
will  be  needed  in  next  three  years.  -^* 


CAST   IRON 

Synthetic  Svnthetic  Cast  Iron,  Charles  Albert  Keller.  Chem.  &  Metallurgical 
Synthetic.  ^vnt^»c  ^a  14;1920.  pp  83-88.  2  figs.  Outlines  continuous  process 
of  faoid  carburization  during  melting  of  steel  turnings,  said  to  produce  cast 
fron  and  semi  steel  of  exceptional  purity  and  exact  chemical  analysis  for  manu- 
facture of  heavy  shells  and  high-grade  castings.  From  paper  presented  to 
Iron  &  Steel  Inst. 

CEMENT 

Fffect  op  Calcitjm  Sulphate.  Effect  of  Sulphate  on  Cement. .J.  C.  Witt.  Eng 
WorldTrfl?,  no  2,  Jan.  15,  1 920,  pp.  83-87,  2  figs.  Experiments  at  Chemical 
Laboratory  Bur  of  Sci.,  Manila.  It  was  found  that  cement  ground  in  regular 
wav  at  Plant  must  have  sulphuric  anhydride  content  of  1  8  per  cent  to  insure 
normal  Set  Effects  of  exposure  to  air  and  of  additions  of  hydrated  lime  were 
found  to  be  independent  of  sulphuric  anhydride  content. 

Solubility      The  Solubility  of  Portland  Cement.— Its  Relation  to  Theories  of  Hydra  - 
Solubility,     i lie  ^o '"°  "^  »  R  y         Concrete,  Cement  Mill  Section,  vol    16, 

no  i  Ian  1920  pp  13-17,  1  fig.  Factors  that  effect  solubility  were  found  .to 
be  (1)  absence f  of  carbon  dioxide,  (2)  method  of  agitation  (3)  fitness  o  grain 
(4/volume  of  water  and  (5)  time.  Of  these,  volume  of  water  is  said  to  be 
mosr'm™or?ant.  Investigations  at  laboratory  of  General,  Inorganic  and 
Physical  Chera.,  Bur.  of  Sci.,  Manila,  P.  I. 


CARS,  PASSENGER 


Ey.  Gaz.. 


^"vofTno:  rXnTT^^V^T^o^  wltfe swing  doors 
on  each  side  and  accommodation  of  58  Beats. 

CARS,   REFRIGERATOR 

C  P  Rt  Refrigerator  Cars  for  the  C.  P.  R.  Ry.  Mech.  Engr.,  vol.  93.  no.  12. 
Dec  1919  pp  713-716,  4  figs.  Steel  undername  construction,  41  ft.  long, 
fitted  with  tank  bunkers,  meat  racks  and  ventilators. 


CARS,  TANK 

Maintenance.     Tank  Car  Maintenance.     Ry.  &  Locomotive  En?.,  vol.  32,  no.  12 
™w    1919.  pp.  361-362.     Importance  of  proper  repairs  of  friction  draft  gears 

CASE   HARDENING 

r..,.™  Cyanide.  Heat  Treating  Methods  Improved  in  1919,  BF.  Weston. 
Blast Furnace  &  Steel  Plant  vol.  8,  no.  1.  Jen.  1920.  pp.  113-114.  Notably 
by  use  of  calcium  cyanamide  in  case  hardening. 

ftMBL.  Case  Hardening  of  Steel.  Walter  Rosenbain.  Automotive  Industries,  vol.  42, 
no  2  I«n  8  1920,  pp.  71-76,  2  figs.  Outline  of  principles  underlying  process 
Snd  discussion  of  recent  improvements  in  it  which  overcome  tendency  for 
case  to  crack  and  fleck  off. 

r.«.  I«on  The  Caschardening  of  Steel-II.  J.  F.  Springer.  Ry.  Mech.  Engr.. 
vo°  93  no  12  Dec.  1919  pp.  731-735.  1  fig.  Chart  showmg  relation  of  time 
and  temperature  to  depth  of  impregnation. 


CEMENT   MANUFACTURE 

^M&o^^ 

"  iheoretica°maximuin  temperature  of  preheated  air  under  ideal  conditions. 

Eir!pt^^ 

kilns  and  heavy  machinery  are  of  massive  concrete. 
CENTRAL  STATIONS 

ECOK°rLAKe^&nCeES^i?vo«T  SS.  ffi£££&  "WS 

out  opportunities  for  increasing  revenue  and  conserving  tuel. 

mvoiving  valuation  of  physical  and  intangible  property  of  utility. 

CERIUM 

Castings  -^^^ft'tt^^cfffi  $fi 
^ates'pateni  foV^'p^ocefs  of  making'castings  of  rare-earth  metals  and  their 
alloys." 

CHAINS 

o™,™  Standardization  op      The  Standardization  of  Roller  Chains.     Automotive 
R°Lt   Indutrries    vol    i^no.  1.  Jan.  1,  1920.  p.  33,  1  fig.     Standard  adopted  by 
Assn.  of  British  Chain  Manufacturers. 

CHEMICAL  CONSTANTS 

m-*»  «„  (ho  nptermination  of  Chemical  Constants,   Alfred  C. 
Detebmination.     Note  ^^e  °e^ nation  o  ^  Jan    ,92e 

E^  1  20      Methods  o?  emulating  chemical  constants  and  conditions  necessary 

PoProbt\ninget°^ 

plVTcal  ^nrfitte^ofmXwfiic?  sTou.dbe  used,  writer  contends,  requires 

knowledge  of  specific  heat  of  substance. 

CHIMNEYS 

why  average  CO;  does  not  indicate  chimney  loss. 
CHUCKS 

M^Xld  ^r^l^l^^^^  Um7o?PriSs 
embodied  in  construction  of  magnetic  chucks. 

CLUTCHES 

See  Couplings,  Flexihk-Cluteh. 

COAL 

abb,  FrB.uTY  op  ^SSftS0^  rtMB5iS^S**£;S 

Brown  70d„nAnnC-8(f^'     Table  "iving  results  of  tests  of  standard  mine  samples 
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Pyrite,  Use  of.  Some  Chemical  Data  on  Coal  Pyrite,  H.  F.  Yancey.  Chem  & 
Metallurgical  Eng.,  vol.  22,  no.  3,  Jan.  21,  1920.  pp.  105-109,  3  figs.  Study 
of  use  of  coal  pyrite  for  manufacture  of  sulphuric  acid.  Analyses  of  coal 
pyrite  samples  for  sulphur,  carbon,  arsenic,  phosphorus. 

Coaling  Ships.  Steamship  Coaling  Equipment.  Int.  Mar.  Eng.,  vol.  25,  no.  1, 
Jan.  1920,  pp.  13-14,  2  figs.  Self-contained  coal  digging  unit  intended  for 
use  in  coaling  ships  through  side  ports. 

Electric  Shovel.  Electric  Shovels  for  Handling  Coal,  H.  W.  Rogers.  Coal  Trade 
JL,  vol.  50,  no.  53,  Dec.  31,  1919,  pp.  1505-1506.  Notes  on  advantages  and 
economies  of  electric  shovel  as  compared  with  steam. 

Mine  Conveyors.  Coal  Face  Conveyors,  H.  C.  Jenkins.  Elecn.,  vol.  83,  no.  2169, 
Dec.  12,  1919,  pp.  665-670,  3  figs.  Describes  various  types  of  conveyors, 
including  belt  and  shake  conveyor,  and  deals  with  best  conditions  of  working 
for  each  type.  Question  is  taken  up  with  reference  to  increased  labor  difficulties 
particularly  in  mines  and  it  is  pointed  out  that  in  installing  conveyors  methods 
of  payment  of  men  must  be  carefully  gone  into. 

Power  Plant.  Equipment  for  Handling  Coal  and  Ashes  in  Power  Plants — III, 
Robert  June.  Elec.  Rev.  (Chicago),  vol.  76,  no.  3,  Jan.  17,  1920,  pp  109-110, 
2  figs.  Operating  features  of  continuous  belt,  hoist,  skip  hoist  and  telpherage 
apparatus. 

Improved  Coal-Handling  Facilities  at  Cos  Cob.  Elec.  Ry.  Jl.,  vol.  55, 
no.  3,  Jan.  17,  1920,  pp.  143-146,  8  figs.  Concerning  remodeling  of  coal- 
handling  and  storage  facilities,  wich  gave  addition  of  2000  tons  capacity  to 
power-house  storage  bunkers. 

Trucks  vs.  Conveyors.  Application  of  Trucks  for  Storing  Coal.  Coal  Trade 
Jl.,  vol.  51,  no.  1,  Jan.  7,  1920,  pp.  26-27,  4  figs.  Experience  of  coal  company 
in  substituting  trucks  for  conveying  machinery. 

COAL   INDUSTRY 

France.  The  Mineral  Industries  of  France,  Maurice  Altmayer.  Eng.  &  Min, 
Jl.,  vol.  109,  no.  1,  Jan.  3,  1920,  pp.  12-16.  Country  is  represented  as  facing 
serious  shortage  of  coal  despite  restitutions  mentioned  in  peace  treaty  with 
Germany-Importance  of  expeditious  development  of  reciprocally  advantageous 
commercial  intercourse  is  pointed  out. 

New  Zealand.  Report  on  Nationalization  of  the  New  Zealand  Coal  Industry. 
Monthly  Labor  Rev.,  vol.  9,  no.  6,  Dec.  1919,  pp.  135-137.  New  Zealand 
Board  of  Trade  recommends  system  of  national  control  rather  than  national 
purchase  and  direct  State  management  of  coal  mines. 

Production  in  U.  S.  Reports  on  Activities  in  Coal-Mining  Fields.  Coal  Age, 
vol.  17,  no.  3,  Jan.  15,  1920,  pp.  119-135.  6  figs.  Statistics  of  coal  production 
by  States,  based  on  reports  of  mining  inspectors. 

COAL   MINES 

Dewatering.  Eliminating  Mine  Pumps,  L.  A.  Riggs.  Coal  Age,  vol.  6,  no.  23, 
Dec.  25,  1919,  pp.  926-929,  7  figs.  Dewatering  mine  by  construction  of  jack 
run  drainage  ditch. 

Electricity  Supply.  Supplying  Electricity  to  Coal  Mines.  Elec.  World,  vol.  74, 
no.  22,  Dec.  27,  1919,  pp.  1154-1157,  8  figs.  Standardization  of  lines  and 
substations  and  diversity  of  loads  quoted  as  outstanding  faetures  of  Indiana 
installation. 

Explosions  in.  Tests  Made  with  Rock  Dust  for  Fighting  Explosions  in  Mines 
(Versuche  mit  Gesteinstaub  zur  Bekampfung  von  Grubenexplosionen,  ausge- 
fuhrt  in  der  Versuchsstrecke  der  Knappschafts-Berufsgenossenschaft  in  Derne), 
C.  Beyling.     Gluckauf,  vol.  55,  nos.  21,  22  and  23,  May  24  and  31,  June  7, 

1919,  pp.  373-379,  398-405  and  417-422,  14  figs.  Description  of  boxes  and  other 
containers  for  holding  dust.  Also  no  25,  June  21,  1919,  pp.  457-466.  Describes 
two  different  ways  of  applying  rock  dust  to  prevent  and  limit  explosions. 

Two  Deaths  from  Blackdamp,  Donald  J.  Baker.  Coal  Age,  vol.  16,  no.  22, 
Dec.  11  and  18,  1919,  pp.  885-886,  2  figs.  Accident  related  as  emphasizing 
importance  of  carrying  safety  lamps  when  entering  old  or  abandoned  workings. 

Fibes,  Location  of.  Possibilities  of  the  Geophone  in  Locating  Mine  Fire  Areas, 
L.  D.  Tracy  and  Allan  Leighton.  Coal  Age,  vol.  17,  no.  2.  Jan.  8,  1920,  pp. 
40-42,  3  figs.  Instrument  is  similar  to  physician's  stethoscope.  Advantage 
claimed  over  other  listening  devices  is  absence  of  electric  battery. 

Stowing.  Hydraulicking  Earth,  C.  A.  John  Hendry.  Eng.  &  Contracting,  vol.  52, 
no.  27,  Dec.  31,  1919,  pp.  748-750,  5  figs.  Conditions  prevailing  at  various 
mines  in  India  where  stowing  is  practiced.  From  paper  read  before  Geological 
&  Min.  Soc. 

COAL-TAR  CHEMICALS 

Statistics  of.     Statistics  of  Coal  Tar  Chemicals.     Gas  Age,  vol.  45,  no.  1,  Jan.  10, 

1920,  pp.  6-13  From  special  report  no.  11  of  U.  S.  Tariff  Commission  for 
1918  entitled  Census  of  Dyes  and  Coal  Tar  Chemicals. 

COAL  WASHING 

Modern  Practice.  Modorn  Practice  in  Coal  Washing.  Horatio  C.  Ray.  Coal  Age, 
vol.  17,  no.  1,  Jan.  1,  1920,  op.  2-9,  8  figs.  Survey  of  processes.  Writer  advices 
using  jigs  for  treating  coai  1.2  in.  in  diameter  or  larger,  and  reciprocating  tables 
for  sizes  below  '^  in. 

COAL  WEIGHING 

Device  for.  Coal  Weighing  Devices  and  Meters.  Power  Plant  Eng.,  vol.  24, 
no.  1,  Jan.  1920,  pp.  70-72,  6  figs.     Their  construction  and  mode  of  operation. 


COKE 

Hbating  and  Power.  Coke  for  Heating  and  Power  Purposes  (Koks  fur  Heizund 
Kraftzwecke),  Pradel.  Gesundheits-Ingenieur,  vol.  42,  no.  36,  Sept.  6,  1919, 
p.  361-372,  2  figs.  Description  of  various  types  of  boilers  fired  with  coke  in 
various  forma;  results  of  tests  made.  New  distillation  process  at  low  temperature, 
yielding  carbocoal,  is  especially  mentioned. 

COKE  OVENS 

Temperature  Changes  in.  Temperature  Changes  in  Coke  Ovens,  A.  H.  Middleton. 
Iron  &  Coal  Trades  Rev.,  vol.  100  no.  2705,  Jan.  2,  1920.  pp.  20-25,  2  figs. 
Conditions  said  to  have  produced  large  quantities  of  paraffin  hydrocarbons 
in  crude  benzol  and  rectified  product  made  in  coke  oven  works.  Paper  read 
before  Northern  Section  of  Coke  Oven  Managers'  Assn. 

COLUMNS 
See  Concrete  Construction,  Reinforced,  Fire  Tests. 

COMPRESSED  AIR 

Textile  Uses.  Textile  Uses  of  Compressed  Air.  Textile  World  Jl.,  vol.  57,  no.  2, 
Jan.  10,  1920,  pp.  109-111,  1  fig.  Outlines  applications  of  positive  pressures 
and  vacuum  in  mills. 

CONCRETE 

Dampprooofing.     See  Buildings,  Concrete,  Dampproofing. 

Effect  of  Calcium  Sulphate.  Effect  of  Calcium  Aluminium  Sulphate  on  Concrete. 
Eng.  &  Contracting,  vol.  52,  no.  27,  Dec.  31,  1919,  pp.  755-756      Means  of 

greventing  destructive  action   of  double  salt  in  concrete.     Translated  from 
eton  u  Eisen. 

Proportioning.  Analysis  of  Concrete  Proportioning  Theories:  Tests  All  Agree 
but  Interpretations  Differ  Roderick  D.  Young.  Eng.  &  Contracting,  vol.  52, 
no  .26,  Dec.  24,  1919,  pp.  735-738,  11  figs.  Comparative  study  of  conclusions 
arrived  at  by  Prof  Duff  A.  Abrams,  Lewellyn  N.  Edwards  and  Bur.  of  Standards. 

Are  Ahrams'  and  Edwards'  Theories  Both  Wrong?  G.  M.  Williams. 
Can.  Engr.,  vol.  38,  no.  3,  Jan.  15,  1920,  pp.  133-137,  2  figs.  Writer  holds 
that  both  theories  are  faulty  and  upholds  conclusions  in  Bur.  of  Standards 
Technical  Paper  No.  58  that  "  no  standard  of  compressive  strength  can  be 
assumed  or  guaranteed  for  concrete  of  any  particular  proportions  made  with 
any  aggregate  unless  all  the  factors  entering  into  this  fabrication  are  controlled." 
and  "  the  relative  compressive  strength  of  concrete  to  be  obtained  from  any 
given  materials  can  be  determined  only  by  actual  tests  of  those  materials  combin- 
ed in  a  concrete." 

Practical  Application  of  Surface  Area  Method,  Roderick  B.  Young.  Can. 
Engr.,  vol.  38,  no.  1,  Jan.  1, 1920,  pp.  101-106,  4  figs.  Method  for  proportioning 
materials  for  concrete,  used  by  Hydro-electric  Power  Commission  of  Ontario. 

Surface  Finishes.  Treating  Concrete  Surfaces,  Albert  M.  Wolf.  Eng.  World, 
vol.  16,  no.  2,  Jan.  16,  1920,  pp.  73-76,  4  figs.  Comparative  value  of  various 
surface  finishes. 

Water  Works  Construction.  Concrete  in  Water  Construction.  A.  C.  Irwin. 
Can.  Engr.,  vol.  38,  no.  3,  Jan.  15,  1920,  pp.  142-147,  9  figs.  Its  use  in  dams, 
reservoirs,  pipe,  filters,  pump  houses,  standpipes  and  tanks. 

CONCRETE,   REINFORCED 

Mine  Applications.     See  Mines,  Reinforced  Concrete,  Use  of. 

Specifications.  Report  of  Committee  VIII — On  Masonry.  Bui.  Am.  Ry.  Eng. 
Assn.,  vol.  21,  no.  220,  Oct.  1919,  pp.  99-121.  Specifications  for  plain  and 
reinforced  concrete  and  for  steel  reinforcement,  specially  billet-steel  reinforce- 
ment bars. 

CONDENSERS,   STEAM 

Tube  Failures.  The  Failure  of  Condenser  Tubes.  Power  Plant  Eng.,  vol.  24, 
no.  2,  Jan.  15,  1920,  pp.  142-145,  4  figs.  Failures  are  said  to  be  due  to  (1) 
splitting  of  tubes,  and  (2)  corrosion.     Preventives  are  suggested. 

CONDUITS 

Reinforced-Concrete.  Greater  Winnipeg  New  Water  Supply.  Eugineer,  vol.  128, 
no.  3330,  Oct.  24,  1919,  pp.  399-401,  3  figs.  Profile  and  cross-section  of  rein- 
forced-concrete  conduit  built  with  capacity  of  85,000,000  gal.  per  day. 

CONVEYORS 

Installation  Details.  Conveyor  Installation  at  the  Maypole  Margarine  Factorv, 
George  F.  Zimmer,  Engineering,  vol.  108,  no.  2817,  Dec.  2ti.  1019,  pp.  854-855 
and  858,  10  figs.,  partly  on  supp.  plate.  Details  for  supporting  and  protecting 
plant. 

Portable.  Portable  Stacking  Devices  Used  in  Goods-Sheds  and  Warehouses,  George 
Frederick  Zimmer.  Eng.  &  Indus.  Management,  vol.  3,  no.  3,  Jan  15,  1920, 
pp.  89-91.  Simon  portable  unit  conveyor.  It  consists  of  slat  type  machine 
generally  24-in.  to  32-in.  wide,  composed  of  two  matched  strands  of  endless 
running  chain  in  which  every  alternative  link  is  provided  with  hard  wood 
slat  while  intervening  links  are  fitted  with  steel  cross  bars. 

COPPER 

Corrosion  of.  Corrosion  of  Copper — II,  G.  D.  Bengough  and  O.  F.  Hudson.  Metal 
Industry  (Lond.),  vol.  14,  no.  21,  May  23,  1919.  pp.  4L'Vl-'7,  1  fig.  From 
fourth  report  of  Corrosion  Committee  of  Inst,  of  Metals. 
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COPPER   METALLURGY 

Production  from  Secondary  Material.  Production  of  Copper  from  Secondary 
Material,  Lawrence  Addicks.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  3, 
Jan.  21,  1920,  pp.  119-122,  1  fig.  Methods  of  sampling  miscellaneous  products 
entering  refinery,  their  treatment  in  regular  or  special  furnaces  with  discussion 
of  commercial  possibility  of  recovering  some  of  impurities  as  metallic  by- 
products. » 

COST  ACCOUNTING 

Economic  Requirements.  Cost  Accounting  in  the  "  New  Industrial  Day,"  G. 
Charter  Harrison.  Indus.  Management,  vol.  58,  no.  6,  Dec.  1919,  pp'  441-444; 
also  vol.  59,  no.  1,  Jan.  1920,  pp.  13-17,  1  fig.  Opinion  is  expressed  that  account- 
ing profession  faces  crisis  and  great  responsibility  in  its  relation  to  industrial 
production.  Also  that  cost  accounting  must  fulfill  its  duty  in  industrial 
economics  and  should  parallel  actual  costs  and  established  standards,  showing 
why  first  varies  from  latter  if  such  is  the  case. 

Laboratories.  The  Value  of  Cost  Accounting  in  Commercial  Laboratories,  William 
W.  Caswell.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  1,  Jan.  1920,  pp.  79-81. 
Economical  aspect  of  installing  system  of  cost  accounting. 

See  also  Steam  Power  Plant?. 


Molding  Methods.  Efficient  Rig  for  Making  Cylinders,  J.  R  Anderson.  Foundry 
vol.  48,  no.  11,  Jan.  1,  1920,pp.  15-16,  4  figs.     Suggested  design  of  rig. 

DIES 

Design  of.  The  Design  of  Upsetting  Machine  Dies — I.  Mech.  World,  vol.  67, 
no.  1722,  Jan.  2.  1920,  pp.  2-3,  1  fig.  Illustrates  set  of  heading  tools  and  dies 
for  production  of  mild-steel  collars. 

DIESEL  ENGINES 

Augsburg.  World's  Highest-Powered  Naval-Type  Diesel  Engine.  Motorehip, 
vol.  5,  no.  1,  Jan.  1920,  pp.  25-28,  6  figs.  Augsburg  3000-shait-horse-power 
heavy-oil  engine  for  German  submarine-cruisers.  Engine  is  of  10-cyunder, 
4-cycle,  reversable  high-speed  type  and  runs  at  385  r.p.m. 

Cards  from.  Some  Cards  from  a  Diesel  Engine,  G.  Ure-Reid.  Engineer,  vol.  128, 
no.  3333,  Nov.  14,  1919,  p.  497,  9  figs.  Attention  is  called  to  difference  in 
results  obtained  from  engine  when  (1 )  each  cylinder  had  separate  pump  discharg- 
ing through  accumalator  to  its  spray  valve  and  (2),  where  separate  pumps 
discharged  through  their  accumulators  to  common  pipe  and  then  to  spray 
valves. 


COSTS 

Analysis  of.  A  Graphic  Method  of  Cost  Analysis,  G.  I.  Vincent.  Am.  Gas  Assn. 
Monthly,  vol.  1,  no.  8,  Aug.  1919,  pp.  431-434,  2  figs.  Suggested  graphic 
method  is  illustrated  with  graphic  studies  of  boiler  fuel  cost  and  boiler  house 
labor  cost. 

1  a'  tory.  Checking.  Checking  the  Factory  Costs,  Wm.  A.  Smith.  Eng.  &  Indus. 
Management,  vol.  2,  no.  25,  Dec.  18,  1919,  pp.  786-787.  Indicates  how  cost 
records  can  be  interlocked  and  checked  with  financial  books. 

Foundry.  Production  Cost  and  Profit  Control  in  Non-Ferrous  Foundries,  Walter 
Glenn  Scott.  Metal  Indus.,  vol.  15,  no.  21,  Nov.  21,  1919,  pp.  429-431,  1  fig. 
Suggested  method  of  keeping  in  touch  with  cost  of  a  product  at  any  stage  of 
its  manufacture. 

COUPLINGS 

I  ik\:ible-Clutch.  Flexible  Clutch  Couplings,  Charles  L.  Hubbard.  Nat.  Engr., 
vol.  24,  no.  1,  Jan.  1920,  pp.  13-16,  13  figs.  To  compensate  for  shafting  out 
of  alignment  and  overcome  difficulties  in  installation  and  operation.  Various 
types  and  applications 


CRANKS 

Cargo.     Mechanical    Method    for    Handling 
vol.  9,  no.  12,  Dec.  24,  1919,  pp.  23-24,  I 
of  types  C  and  D.     (Concluded.) 


Cargo,    Warren    Travell.     Shipping, 
!  figs.     General  design  of  cargo  cranes 


Safety  Practice  for.  Cranes,  Chester  C.  Rausch.  Power  Plant  Eng.,  vol.  24, 
no.  2,  Jan.  15,  1920,  pp.  150-151.  Recommendations  in  regard  to  safe  practice 
and  safety  devices  in  connection  with  overhead  and  locomotive  cranes. 

Wharf.  Cargo  Handling  at  Ports,  Brysson  Cunningham.  Elec  vol.  83,  no.  2169, 
Dec.  12,  1919,  pp.  652-657,  3  figs.  Early  appliances  are  alluded  to,  inception 
of  hydraulic  crane  is  described,  and  features  and  requirements  of  electric  quay 
crane  are  enumerated. 


CREOSOTE   OIL 


See  Pavements,  Wood-Bloc);. 


CUTTING   METALS 

a  Slide  Rules.  Supplement  to  Frederick  W.  Taylor's  "  On  the  Art  of  Cutting 
Metals  " — IV  and  V,  Carl  G.  Barth.  Indus.  Management,  vol.  58,  no.  6, 
Dec.  1919,  pp.  483-487,  6  figs.,  and  vol.  59,  no.  1,  Jan.  1920,  pp.  49-53,  7  figs. 
Describes  logarithmic  slide  rule  for  formula  embodying  variables  of  tool  pressure, 
feed  and  depth  of  cut,  and  modifications  of  this  leading  up  to  construction  of 
compound  planer  slide  rule  and  lathe  slide  rule  for  cutting  steel. 

Lathe  TOOLS,  Cutting  Power  of.  Cutting  Power  of  Lathe  Turning  Tools— II, 
George  W.  Burley.  Engineering,  vol.  108,  no.  2817,  Dec.  26,  1919,  pp.  867-875, 
2o  figs.  It  is  concluded  from  experiments  that  there  is  no  practical  cutting 
speed  in  which  it  is  impossible  to  obtain  satisfactory  surface  on  plain  carbon 
steels  by  means  of  ordinary  lathe  finishing  tools,  whether  these  be  made  of 
plain  carbon  tool  steel,  ordinary  non-vanadium  high-speed  steel  or  vanadium 
high-speed  steel.  It  is  added  that  there  is  a  maximum  limiting  speed  at  or 
above  which  satisfactory  finish  cannot  be  obtained  on  account  of  tendency  of 
too  to  plug  at  and  tear  surface,  this  tendency  being  related  to  phenomenon  of 
building  up  on  cutting  edge  of  tool.     Paper  read  before  Inst.  Mech.  Engrs. 

I:  i\  it  Removal.  Process  for  Removing  Rivets  and  Cutting  Metals.  Acetylene 
&  Welding  Jl.,  vol.  16,  no.  194,  Nov.  1919,  p.  224.  Recent  invention  by  Societe 
Anopyme  [/Acetylene  Dissous.  Process  consists  essentially  in  fusing  head 
of  rivet  by  electric  arc  of  suitable  intensity  enabling  metal  of  rivet  head  to 
combine  with  substances  adapted  to  form  therewith  compounds  which  are 
sufficiently  fusible  and  liquid  at  working  temperature  to  flow  readily  or  be 
blown  away  by  wind  of  arc. 

Set  Electric    II  'tiling.  Arc,  Carbon  Arc;  also  Oxy- Acetylene  Welding. 

CYLINDERS 

E,  MACHINING  FINS  ON.  Machining  Fins  on  Radial  Engine  Cylinders,  S.  A. 
Inscoe.  Machy.  (Lond.),  vol.  15,  no.  379,  Jan.  1,  1920,  pp.  427-428,  5  figs. 
Methods  of  cutting  grooves  over  bosses. 


Design.  Some  Notes  on  the  Design  and  Construction  of  Diesel  Engines.  Motor- 
ship,  vol.  5,  no.  1,  Jan.  1920,  pp.  40-41,  4  figs.  Table  giving  piston  speeds  in 
various  makes  of  4-stroke  engines  and  diagram  showing  piston  effort  curve 
for  4-stroke  engine  are  studied  and  conclusions  drawn  in  regard  to  most  suitable 
stroke-bore  ratio.     (To  be  continued.) 

German  Submarine.  German  Submarine  Diesel  Engines,  Philip  H.  Smith.  Petro- 
leum World,  vol.  17,  no.  232,  Jan.  1920,  pp.  35-38,  4  figs.  Discussed  their 
adaptability  for  industrial  purposes. 

Testing.  Testing  High-Powered  Marine  Oil-Engines.  Motorship,  vol.  5,  no.  1 , 
Jan.  1920,  pp.  31-33,  4  figs.     Dynamometer  commonly  sued  by  engine  builders. 

Valve  Gear.  Notes  on  the  Valve-gear  of  Diesel  Engines.  Mech.  World,  vol.  67, 
no.  1772,  Jan.  2,  1920,  6  figs.     Study  of  valve  diagrams. 

See  also  Heavy-Oil  Engines. 

DIRECTION   FINDERS 

Zero  Method,  Application  of.  On  the  Goniometric  Functions  Applicable  to 
Directive  Aerials,  A.  Blondel.  Radio  Rev.,  vol.  1,  nos.  1,  2  and  3,  Oct.. 
Nov.  and  Dec.  1919,  pp.  1-10.  8  figs.,  58-66,  1  fig.,  and  100-123,  4  figs.  Indicates 
manner  in  which  phase  differences  of  electromotive  forces  induced  in  two 
vertical  parts  of  measuring  aerial  necessitate  corrections,  when  dimensions  of 
loop  or  frame  are  not  very  small  compared  with  wave  length  employed.  Appli- 
cation of  "  zero  method  "  to  direction  finding;  effect  of  wave  decrement;  errors 
due  to  neglecting  damping. 

DREDGING 

Suction  Dredge.  A  Dredging  Pump  of  Novel  Construction,  Walter  J.  White. 
Mech.  Eng.,  vol.  42,  no.  1,  Jan.  1920,  pp.  1-7  and  80,  13  figs.  Modification 
of  dredges  employed  in  construction  in  canal  connecting  Mississippi  River 
with  Lake  Pontchartrain  was  necessitated  by  reason  of  large  number  of  stumps 
of  trees  and  roots  which  it  was  desired  to  pump  through  dredge.  Accordingly 
pump  casings  and  impellers  of  20-in.  dredge  were  modified  by  changing  shape 
of  throat  ring,  and  fitting  new  piece  of  suction  pipe  and  cutting  out  two-thirds 
of  each  alternate  vane. 

DUST 

Explosions.  Dust  Explosions,  Ralph  B.  Chandler.  Can.  Engr.,  vol.  38,  no.  1, 
Jan.  1,  1920,  pp.  107-108,  1  fig.  Account  of  accident  and  suggested  theory' 
of  dust  explosions. 

Health  Hazards.  Health  Hazards  of  Non-Poisonous  Dusts.  A  Resume  of  Some 
Recent  Investigations.  Emery  R.  Hayhurst.  Am.  Jl.  of  Public  Health, 
vol.  10,  no.  1,  Jan.  1920,  pp.  60-65.  Includes  also  bibliography  of  articles  in 
current  literature  on  health  hazards  of  dusts  in  industry. 

Notes  on  the  Final  Report  of  the  South  African  Miners'  Phthisis-Preven- 
tion Committee,  E.  M.  Weston.  Eng.  &  Min.  Jl.,  vol.  108,  no.  23,  Dec.  27, 
1919,  pp.  944-947.  Comparative  study  of  various  methods  of  testing  samples 
of  air  and  discussion  of  effects  of  different  types  of  drills  on  dust  production 
and  diffusion. 

DYE   INDUSTRY 

Hygienic  Control.  Hygienic  Control  of  the  Anilin  Dye  Industry  in  Europe,  Alice 
Hamilton.  Monthly  Labor  Rev.,  vol.  9,  no.  6,  Dec.  1919,  pp.  1-21.  Notes 
complied  by  writer  while  sent  on  special  mission  to  examine  conditions  in 
European  factories  in  which  anilin  dyes  and  dye  intermediates  are  manufactured, 
particularly  measures  taken  to  protect  workers  against  danger  of  industrial 
poisoning. 

DYES 

Bibliography.  General  Review  and  Bibliography  of  Dyeing — II,  P.  E.  King. 
Color  Trade  Jl.,  vol.  6,  no.  1,  Jan.  1920,  pp  18-23.  Articles  on  substantive 
dyes,  colloid  solutions  and  absorption  phenomena,  which  have  appeared  in 
technical  press,  especially  in  German  periodicals.     From  British  Assn.  Reports. 

Dangers  in  Dyestuff  Industry.  Dangers  in  the  Dvestuff  Industry,  L.  C.  Cone.  Chem. 
&  Metallurgical  Eng.,  vol.  22,  no.  1,  Jan.  7,  1920,  pp.  33-35.  Review  of  in: 
eidental  accidents  duo  to  inexperience  in  new  industries.  Explosion  risks  of 
dyes  and  intermediates  of  high-pressure  apparatus  and  of  inflammable  vapor 
mixtures.     Paper  read  before  the  Eighth  Annual  Safety  Congress. 
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Komenclaturb.  Nomenclature  of  Dyestuffs,  J.  Merritt  Matthews.  Color  Trade 
J].,  vol.  6,  no.  1,  Jan.  1920,  pp.  29-31.  Al-habetical  list  of  trade  names  of 
various  groups  of  dyes. 

See  also  Coal-tar  Chemicals. 

DYNAMOMETERS 
Oil-Engine  Testing.     See  Diesel  Engines,  Testing. 

EDUCATION,   ENGINEERING 

Tendencies  in.  Tendencies  in  Engineering  Education,  P.  F.  Walker.  Indus. 
Management,  vol.  58,  no.  6,  Dec.  1919,  pp.  445-447.  Influences  coming  as 
indirect  results  of  war  which  may  cause  changes  in  engineering  education  are 
judged  to  be:  (1)  changed  economic  conditions  affecting  both  production  and 
marketing  of  goods  and  (2)  impending  changes  in  governmental  attitude  toward 
and  demands  on  educational  institutions. 

ELECTRIC  CIRCUITS,   A.   C. 

Switchboard  Meter  Connections  for.'  Switchboard  Meter  Connections  for 
Alternating-Current  Circuits,  J.  C.  Group.  Elec.  J!.,  vol.  17,  no.  1,  Jan.  1920, 
pp.  25-30,  13  figs.  Explains  vector  diagram  and  its  use  with  combinations  of 
meters  that  are  most  common  in  present  day  practice. 

Diminishes  Constant  Current  of.  A  Remarkable  Property  of  a  Well-Known 
Alternating-Current  Circuit,  E.  B.  Brown.  Elecn.,  vol.  83,  no.  2171,  Dec.  26, 
1919,  p.  748,  5  figs.  Shunting  of  choke  coil  of  constant  inductance  and  constant 
non-inductive  resistance  is  said  to  diminish  current  taken  from  mains. 

Providing  Neutral  for  D.  C.  Systems.  Grounding  the  Neutral  for  D.  C.  Distribu- 
tion Systems,  W.  H.  Price.  Assn.  Iron  &  Steel  Elec.  Engrs.,  Dec.  1919,  pp.  9-13, 
and  (discussion)  pp.  13-18.     Means  of  providing  neutral  for  d.  c.  systems. 

ELECTRIC   DRIVE 

Paper  Mills.  Electric  Power  in  the  Manufacture  of  Sulphite  Paper  Pulp,  R.  L. 
Gregory.  Elec.  Rev.  (Chicago)  vol.  76,  no.  2,  Jan.  10,  1920,  pp.  55-59,  6  figs. 
Features  of  electric  motor  drive  and  control  as  exemplified  in  interlake  mills 
employing  Mitscherlich  process. 

Developments  in  1919.  I?lectric  Furnace  Developments  During  1919.  Blast 
Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  45-46.  Notes  specially 
increased  application  of  electric  duplexing  and  formation  of  Elec.  Furnace 
Assn. 

Experimental.  Electric  Furnace  for  Experimental  Work,  F.  A.  J.  FUzGerald  and 
Grant  C,  Mover.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  15,  Dec.  24  and  31. 
1919,  pp.  769-770,  4  figs.  Suggested  scheme  for  small-scale  experiments, 
Paper  read  before  Am.  Electrochem  Soc. 

Luminous  Radiation  in.  Origin  of  Luminous  Radiation  Emitted  by  Vapors  in 
Electric  Resistance  Furnace  (Sur  l'origine  des  radiations  lumineuses  emises 
par  les  vapeurs  dans  un  four  £lectrique  a  tube  de  resistance) ,  G.  A.  Hemsalech, 
Comptes  rendus  des  seances  de  l'Acad£mie  des  Sciences,  vol.  196,  no.  23,  Dec.  8. 
1919,  pp.  1092-1095.  It  is  concluded  from  experiments  that  spectrum  omitted 
by  vapours  in  interior  of  electric-resistance  furnace  is  caused  by  two  independent 
emissions,  one  being  governed  by  actions  of  thermal  order  and  other  by  those 
of  electrical  order. 

Operating  Costs.     See  Open-Hearth  Furnaces,  Electric  ,-s. 

1'ower  Consumption  Data.  The  Electric  Furnace  and  Its  Power  Supply,  E.  A. 
Wilcox.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  48-51.  2  figs. 
Data  on  power  consumption  in  electric  furnace  operation  are  presented.  Greater 
co-operation  between  furnace  user  and  power  company  is  urged. 

Shaft,  Operation  of.  Problems  in  Electric  Furnace  Smelting — I,  F.  Holmgren. 
Elec.  World,  vol.  75,  no.  4,  Jan.  24,  1920,  pp.  196-199,  7  figs.  Irregularities  in 
operations  between  electrodes  of  shaft  furnace  are  discussed  and  remedies 
pointed  out. 

Zinc  Ore  Smelting.  Electric-Resistance  Furnace  of  Large  Capacity  for  Zinc  Ores 
Charles  H.  Fulton.  Chem.  &  Metallurgical  Eng.,  vol.  22,  nos.  2  and  3,  Jan.  14 
and  21,  1920,  pp.  73-79,  7  figs.,  130-135,  4  figs.  Details  of  experimentation 
work  with  electric-resistance  furnaces  of  commercial  size  based  on  plan  of 
making  briquets  with  zinc  ore  to  be  treated  and  using  these  briquet  as  resistors 
for  electric  furnace. 

Si  e  also  Steel,  Heat  Treatment  of. 

ELECTRIC   GENERATORS.   A.   C. 

Heating  of.  Heating  of  Alternators  and  Asynchronous  Motors  (EchaufTement  des 
alternateurs  et  des  moteurs  asynchrones).  Industrie  Electrique,  vol.  28, 
no.  659,  Dec.  10,  1919,  pp  451-453.  2  figs.  Formula  for  calculation  of  tem- 
perature developed  in  iron  of  armature.     (Continuation  of  serial). 

See  also  Thermionic  Vahes;  Turbo  Generators. 


ELECTRIC  LOCOMOTIVES 

Accelerating.  Railroad  Electrification  Facts  and  Factors,  A.  J.  Manson.  Ry. 
Elec.  Engr.,  vol.  10,  no.  12,  Dec.  1919,  pp.  444-448,  6  figs.  Comparative 
discussion  of  various  methods  used  in  accelerating  electric  locomotives. 

Industrial.  Electric  Locomotives  for  Industrial  Purposes,  Kenneth  Andrew  and 
Walter  Fixter.  Jl.  Engrs.  Club.  Philadelphia,  vol.  37,  no.  182,  Jan.  1920. 
pp.  10-16,  10  figs.  General  description,  advantages  and  adaptation  of  storage- 
battery  trolley  and  combination  storage-battery  and  trolley  types  of  loco- 
motives.    Paper  presented  before  Assn.  of  Iron  and  Steel  Elec.  Engrs. 

ELECTRIC  LOCOMOTIVES 

Passenger,  C.  M.  &  St.  P.  Ry.  A  3000-volt  Direct-Current  Passenger  Locomotive 
for  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  W.  D.  Bearce.  Gen.  Elec. 
Rev.,  vol.  22,  no.  12,  Dec.  1919,  pp.  1004-1007,  6  figs.  Locomotive  is  of  bi-polar 
gearless  type  with  motor  armatures  mounted  directly  on  driving  axles,  and  is 
designed  for  handling  in  normal  service  a  12-car  train  weighing  960  tons  trailing 
against  grade  of  2  per  cent  at  25  miles  per  hour. 

ELECTRIC   MOTORS 

Maximum  Rated.  Maximum-Rated  or  50-Degree  Motor,  A.  C.  Bunker.  Elec. 
World,  vol.  75,  no.  2,  Jan.  10,  1920,  pp.  73-75.  Argument  for  continued  use 
of  motor  with  good  factor  of  safety.  It  is  held  that  slight  saving  in  first  cost 
of  a  50-degtee  motor  is  overbalanced  by  greater  maintenance  expense. 

Starting  Rheostats.  Economical  Repairing  of  Starting  Boxes,  E.  C.  Parham. 
Power,  vol.  50,  no.  20,  Nov.  25,  Dec.  29,  1919,  pp.  753-754,  2  figs.  Methods 
are  suggested  for  obtaining  and  keeping  records  to  help  repairman  to  make 
repairs  on  starting  rheostats. 

ELECTRIC   MOTORS,  A.  C. 

Autotransformer  Starters.  Autotransformer  Motor  Starters,  II.  D.  James  and 
R.  E.  DeCamp.  Elec.  Jl.,  vol.  17,  no.  1,  Jan.  1920,  pp.  30-35, 11  figs.  Describes 
methods  of  switching  autotransformer  starters  and  points  out  advantages  of 
using  them  instead  of  resistance  to  obtain  reduced  voltage  for  starting  purposes. 

Heating  of.     Sec  Electric  Generators,  A.  C,  Heating  of. 

Polyphase  Induction.  Polyphase  Induction  Motor  Calculations,  C.  M.  Laffon. 
Universal  Engr.,  vol.  30,  no.  4,  Dec.  1919,  pp.  29-33,  25  figs.  Study  of  mag- 
netomotive-force diagrams,  and  formula;  for  calculating  ampere  turns  required 
for  stator  and  rotor  cores. 

Synchronous,  Parallel  Operation.  Study  on  the  Theory  of  Operating  Syn- 
chronous Motors  in  Parallel  (Zur  Theorie  des  Parallelbetriebes  von  Synchron- 
maschinen),  L.  Dreyfus.  Archiv.  fur  Elektrotechmk,  vol.  8,  no.  4,  Aug.  28, 
1919,  pp.  132-137.     With  special  reference  to  Benischke's  theory. 

The  Relation  of  Flywheel  Effect  to  Hunting  in  Synchronous  Motors. 
Q.  Graham.  Elec.  Jl.,  vol.  17,  no.  1,  Jan.  1920,  pp.  18-20,  1  fig.  Formula? 
and  graph  illustrating  conditions  which  tend  to  produce  maximum  hunting. 

ELECTRIC  PLANTS 

Induction-Generator.  Semi-Automatic  Induction-Generator  Plants,  L.  J.  Moore. 
Elec.  World,  vol.  74,  no.  22,  Dec.  27,  1919,  pp.  1148-1151,  6  fifs.  Special 
attention  is  given  to  wiring  of  plants. 

Interconnection.  Problems  Involved  in  Interconnecting  Systems,  II.  A.  Barre. 
Elec.  World,  vol.  75,  no.  3,  Jan.  17,  1920,  pp.  136-137,  2  figs.  Particularly 
in  regard  to  switches  and  load  dispatching. 

Operation.  Efficient  Operation  of  Central  Power  Stations,  J.  D.  Morgan.  Power, 
vol.  50,  no.  15,  Oct.  7,  1919,  pp.  550-557,  14  figs.  Data  and  curves  illustrating 
power-plant  operation. 

Parallel  Operation,  Best  Phase  Displacement.  Electric  Power  Measurement 
with  Respect  to  Phase-Displacement  (Elektrisch  Arbeitsmessung  unter  Beruck- 
sichtigung  der  Phasen  verschicbungL  H.  Bussmann.  Elektrische  Kraft- 
betriebe  und  Bahnen,  vol,  17,  nos.  23,  25  and  26,  Aug  4,  Sept.  4  and  14,  1919. 
pp.  181-183.  193-197  and  201-205,  17  figs.  KVA-tariff.  Vector  diagram  of 
current  passing  through  connecting  cable.  Most  economical  phase  displace- 
ment of  two  power  plants  working  in  parallel  according  to  Brecht.  (Continua- 
tion of  serial.) 

ELECTRIC   RAILWAYS 

Initial  Acceleration  and  Efficiency.  Theoretical  Importance  of  Initial  Accelera- 
tion on  Efficiency  of  Interurban  Railways  (Die  tieoretische  Bedeutung  der 
Anfahrtsbeschleunigung  fiir  die  Leistungsfahigke  t  einer  Stadtschnellbalun. 
D.  Otto  Christiansen.  Annalcn  fiir  Gewerbe  und  Bauwesen,  vol.  85,  no.  4, 
Aug.  15,  1919,  pp.  25-29,  6  figs.     Mechanics  of  starting.     (To  be  continued.) 

Statistics  of  Industry.  Statistics  of  the  Electric  Railway  Industry.  Elec.  Ry. 
Jl.,  vol.  55,  no.  1.  Jan.  3,  1920,  pp.  55-56.  Figures  are  given  by  states  and 
districts  of  track  mileage  and  rolling  stock  owned. 

See  also  Street  Railwi 


ELECTRIC   LAMPS,   MERCURY-ARC 

Automatic  Arc-Forming.  New  Mercury  Arc  Which  Lights  Automatically  (Un 
nouvel  arc  a  mercure  a  allumage  automatique),  Henri  George.  Revue  generalc 
de  l'Electricite,  vol.  6,  no.  23,  Dec.  6,  1919,  pp.  815-819,  7  figs.  Bulb  with 
inert  gas  and  containing  also  tungsten  filament  connected  in  series  with  arc 
has  its  open  end  dipped  in  mercury:  when  current  is  turned  on  filament  becomes 
incandescent  and  gas  expands  causing  bubbling  of  mercury  and  thus  forming  arc. 


ELECTRIC  TRANSMISSION    DINES 

Reconstruction.     Transmission-Line    Reconstruction    Problems,    P     O.    Re, 

and  H.  P.  Seelye.     I ■:'<  c.  World,  vol.  74,  no.  22,  Dec    27.  1919,  pp.  1152-1153. 
vol.  75,  no.  1,  Jan.  3,  1920,  pp.  7-9,  1  fig.     Methods  and  economic  principles 
involved  in  analyzing  cost  of  improvements,  rebuilding,  replacement  and  other 
similar  problems  on  transmission  lines, 
See  also  Insulators,  Line  Tests  for. 
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ELECTRIC  WELDING 

Rates  for.  Making  Proper  Rates  for  Electric  Welding,  S.  I.  Oetreicher.  Eleo. 
World,  vol.  75,  no.  2,  Jan  10,  1920.  pp  70-72.  2  figs.  Points  out  that  question 
of  central  station  rates  is  of  vast  importance  to  welding  industry  and  advises 
that  all  factors  be  considered  fairly  and  far-reaching  co-operative  policy  be 
adopted. 

ELECTRIC  WELDING,  ARC 

Applications.  Arc  Welding  Apparatus  and  Its  Applications,  A.  M.  Candy.  Weld- 
ing. Engr  ,  vol.  5,  no.  1,  Jan.  1920.  pp.  28-32  and  36,  23  figs.  Suggestions  in 
regard  to  installation  of  equipment  and  selection  of  electrodes.  (To  be 
continued.) 

Some  Applications  of  Electric-Arc  Welding.  Metal  Trades,  vol.  11,  no.  1, 
Jan.  1920.  pp  38-41.  9  figs.  Illustrates  filling  blow-hole  in  steel  casting  by 
carbon-electro  process,  welding  hatch-cover  on  steel  vessel,  repairing  of  brake 
fulcrum,  and  similar  operations. 

Carbon-Arc.  Carbon-Electrode  Arc  Welding  and  Cutting,  O.  H.  Eschholz.  Elec. 
World,  vol.  74.  no.  22,  Dec.  27,  1919  pp.  1158-1162.  9  figs.  Enumerates 
advantageous  applications  of  welding  and  cutting  by  means  of  carbon  arc. 

Factors  in.  Arc  Welding  F.  A.  Anderson.  Jl.  Electricity,  vol.  44,  no.  2,  Jan.  15, 
1920,  pp.  70-72,  5  figs.  Discusses  properties  of  various  metals  in  their  relation 
to  welding,  efficiency  of  welds,  and  various  factors  which  contribute  to  successful 
work. 

Locomotive  Boiler  Repairs.  Locomotive  Boiler  and  Fire  Box  Arc  Welding,  E. 
Wanamaker  and  H.  R.  Pennington.  Ry.  Elec  Engr.,  vol.  10,  no.  12,  Dec.  1919, 
pp  431-439,  33  figs.  Illustrates  practice  followed  at  repair  shops  of  Rock 
Island  Lines. 


ELECTROPLATING 

Copper  on  Iron.  Electro-Plating  on  Iron  in  Copper  Sulphate  Solution,  Oliver  P. 
Watts.  Metal  Industry.  (Lond.),  vol  14,  no.  21,  May  23,  1919,  pp.  428-430.. 
It  is  said  that  certain  lead  and  antimony  may  bo  substituted  for  arsenic  dip, 
previous  to  direct-current  plating  of  copper  on  iron  from  copper  sulphate. 

ELEVATORS 

Bucket.  Types  and  Uses  of  Bucket  Elevators — III,  Clarence  C.  Brinley.  Coal 
Trade  Jl.,  vol.  50,  no.  53,  Dec.  31,  1919,  pp.  1507-1508.  Uses  and  advantages 
of  continous  discharge  elevator. 

EMPLOYEES'   REPRESENTATION 

Shop  Committees.  Industrial  Democracy  in  Practice  in  England  Clarence  H. 
Northcott.  Automotive  Industries,  vol.  41,  no.  25,  Dec.  18, 1919,  pp.  1197-1200. 
Operation  of  "  joint  standing  industrial  councils." 

One  Year  of  Shop  Committees,  William  Lpavitt  Steddard.  Indus.  Manage- 
ment, vol.  59,  no.  1,  Jan.  1920,  pp.  31-33.  Summary  of  experimental  move- 
ment in  industry. 

Systems  for  Mutual  Control  of  Industry,  William  L.  Leiserson.  Mech. 
Eng.,  vol.  42,  no.  1,  Jan.  1920,  pp.  24-25  and  82.  Writer  discusses  various 
plans  of  employees'  organization  and  features  of  collective  bargaining  which  he 
believes  would  contribute  to  its  success  and  also  those  which  he  thinks  would 
doom  it  to  failure. 

Works  Councils.  Employee  Representation  in  Industrial  Plants,  Magnus  W. 
Alexander.  Elec.  World,  vol.  75,  no.  3.  Jan.  17,  1920,  pp.  121-122.  Opinion 
is  expressed  that  works  council  plan  offers  helpful  method  of  securing  better 
relationship  between  employer  and  employee. 


Plastic-Arc,  Ship  Work.  Plastic-Arc  Welding  Applied  to  Ship  Construction  and 
Repair.  J.  O.  Smith.  Int.  Mar.  Eng.,  vol.  25,  no.  1,  Jan.  1920,  pp.  47-48. 
Enumerates  reasons  for  defective  rivets  and  observes  that  as  long  as  present 
practice  for  repairing  leaky  rivets  is  to  weld  defective  spots  question  naturally 
arises  why  it  would  not  be  advisable  to  weld  plates  at  first. 

Short  Arc,  Importance  of.  Some  First  Principles  of  Arc  Welding  with  Metal 
Electrodes,  J.  F.  Springer.  Ry.  &  Locomotive  Eng.,  vol.  32.  no.  12,  Dec.  1919, 
pp.  373-374.  2  figs.  Writer  establishes  that  best  safeguard  against  rupture 
or  dislocation  of  jet  is  maintenance  of  short  arc. 

ELECTRIC  WIRING 

Electric  Diagrams  for.  Application  of  Vectors  to  Wiring  Diagrams,  Lewis  A. 
Terven.  Elec.  World,  vol.  75,  no.  2,  Jan  10, 1920,  pp.  60-63. 11  figs.  Illustrates 
manner  of  working  out  relay  and  metering  schemes  by  means  of  vector  diagrams. 

ELECTRICAL  INDUSTRY 

Developments  in.  A  Review  of  Developments  in  the  Electrical  Industry  in  1919, 
Ainslie  A.  Gray.  Elec.  Rev.,  vol.  76,  no.  1,  Jan.  3,  1920,  pp.  1-8  All  elements 
of  industry,  except  electric  railways,  are  described  as  being  busy  and  prosperous. 

Economic  Outlook.  The  Economic  Outlook  in  Industry,'  Henry  I.  Harriman. 
Elec.  World,  vol.  75,  no.  4,  Jan.  24,  1920,  pp.  200-201.  It  is  emphasized  that 
increased  production  and  better  human  relations  must  be  combined  to  attain 
lasting  success. 

ELECTRICAL   MACHINERY 

Flux  Dispersion,  Calculation.  Calculation  of  the  Dispersion  of  Flux  in  Electrical 
Machines  (Calcolo  delle  dispersioni  di  flusio  nelle  macchine  elettriche),  E. 
Morelli.  L'Elettrotecnica,  vol.  6,  no.  35,  Dec.  15,  1919,  pp.  774-779,  7  figs. 
Comparative  study  of  various  formula? 

Surface  Temperatures.  Measurement  of.  Study  on  the  Measurement  of  Surface 
Temperatures  in  Connection  with  Electrical  Engineering  (Zur  Frace  der 
Messung  von  Oberfliichentemperaturen  in  der  Elektrotechnik),  Max  Jakob. 
Archiv.  far  Elektrotechnik,  vol.  8,  no.  4,  Aug.  28,  1919,  pp.  126-132,  3  figs. 
Its  importance  in  electrical  engineering  and  methods  for  measuring. 

Windings  Temperature  Distribution  in.  Distribution  of  Temperature  in  Electrio 
Winding  of  Rectangular  Cross-Section  (Die  Temperaturvertailung  in  eincr 
elektrischen  Wicklung  von  reehteckigem  Querschnitt),  Max  Jakob.  Archiv. 
fur  Elektrotechnik,  vol.  8,  no.  4,  Aug.  28,  1919,  pp.  117-126,  6  figs.  Graphs 
and  tables  showing  distribution  in  various  cross-sections. 

ELECTRIFICATION 
.See  Railway  Electrification. 

ELECTROLYTES 

Colloidal.  Colloidal  Electrolytes:  Soap  Solutions  as  a  Type,  James  William  McBain, 
Mary  Evelyn  Laing  and  Alan  Francis  Titley.  Jl.  Chem.  Soc,  vols,  115  and 
116,  no.  685.  Nov.  1919.  pp.  1279-1300.  3  figs.  Theory  of  colloidal  electrolytes 
is  derived  from  conception  that  ions  may  be  created  to  form  nucleus  of  colloidal 
particle,  termed  ionic  miccelle.  while  retaining  their  equivalent  electrical 
charges. 

ELECTRONS 

Radium  and.  Radium  and  the  Electron,  Ernest  Rutherford.  Nature,  vol.  104, 
no.  2610,  Nov.  0,  1919,  pp.  226-320.  Survey  of  progress  of  atomic  physics 
since  1869. 


EMPLOYEES,   TRAINING   OF 

Foremen.  Training  the  Foremen  of  Industry,  Dudley  R.  Kennedy.  Indus.  Manage- 
ment, vol.  59.  no.  1,  Jan.  1920,  pp.  67-70.  Opinion  is  advanced  that  foremen 
must  not  only  be  taught  and  trained  but  that  their  knowledge  of  e?onomic 
truth  must  become  a  part  of  themselves,  so  that  they  may  transmit  it  to  workers 
under  their  direction. 

Molders.  Training  Men  in  the  Molding  Art,  R.  R.  Clarke.  Foundry,  <  ol.  48. 
no.  1,  1920,  pp.  11-13.  Suggests  instilling  in  workmen  under  trainin  i  desire 
to  look  for  reason  ir.  all  operations. 

Safety  and  Efficiency  Training.  The  Management  and  Training  of  M^n,  W. 
W  Gidley.  Universal  Engr.,  vol.  30,  no.  4,  Dec.  1919,  pp.  34-36.  Im  nrtanco 
of  establishing  departments  in  safety  and  efficiency  particularly  as  m^ans  of 
promoting  safety. 

EMPLOYMENT   MANAGEMENT 

Community  Policy.  Permanent  Employment  Is  Assured,  Pat  Dwyer.  Foundry. 
vol.  48,  no.  1,  Jan.  1,  1920.  pp.  1-5,  7  figs.  Labor  policy  in  large  steel  foundry, 
patterned  on  community  lines  but  more  free  in  its  interpretation  forms. 

Inspectors,  Grading  of.  Materials  for  Mass  Production — IV,  E.  A.  Allcut,  Eng 
&  Indus.  Management,  vol.  3,  no.  1,  Jan.  1,  1920,  pp.  21-22,  1  fig.  Concern- 
ing relative  grading  of  inspectors  and  amount  of  responsibility  to  be  borne 
by  each  grade. 

Selecting  Employees.  Choosing  the  Worker,  B.  Muscio.  Eng.  &  Indus.  Manage- 
ment, vol.  3,  no.  1,  Jan.  1,  1920,  pp.  5-9.  Emphasizes  importance  of  bringing 
about  precise  adaption  of  worker  to  his  work. 

ENGINEERS 

Classification  and  Compensation.  Classification  and  Compensation  of  Engineers 
as  Proposed  by  Engineering  Council  Committee,  Eng.  &  Contracting,  vol.  53. 
no.  2,  Jan.  14,  1920,  pp  41-45,  1  fig.  Eight  grades  are  defined,  five  professional 
and  three  sub-professional,  and  necessary  qualifications  are  specified.  Investiga- 
tions of  Committee  are  represented  as  having  shown  "lack  of  any  adequaU- 
or  consistent  employment  policy  with  respect  to  professional  engineers." 

Co-operation  Among.  Co-operation  among  Engineers,  F.  H.  Newell.  Eng.  oc 
Contracting,  vol.  52,  no.  26,  Dec.  24,  1919,  pp.  732-733.  Points  out  how- 
engineers  may  best  co-operate  and  for  what  reason  they  should  co-operate. 
From  address  before  Oh'o  Assn.  of  Tech.  Socs. 

Future  Opportunities  and  Obligations.  Future  Opportunities  and  Obligations 
of  Engineers,  George  W.  Fuller.  .11.  Boston  Soc.  Civ.  Engrs.,  vol.  6,  no.  10. 
Dec.  1919,  pp.  341-352.  Writer  praises  efforts  of  National  Engineering  Societies 
in  furthering  proposed  Nat.  Dept.  of  Public  Works,  and  further  observes  that 
"  it  is  necessary  to  create  and  maintain  and  strengthen  a  wide  appreciation 
of  the  opportunities  of  engineers  to  play,  at  this  particular  period,  a  full  part 
in  a  betterment  program  for  the  future." 

Industrial,  Opportunity  of.  Industrial  Engineers'  Opportunity,  L.  W.  Wallace. 
Indus.  Management,  vol.  58.  no.  6,  Dec.  1919,  pp.  462-464.  Writer  places 
principle  of  honesty,  fairness  and  justice  in  forefront  of  fundamentals  that 
should  govern  relations  of  employers  and  employees.  I*\iture  of  industrial 
expert  is  visualized  as  presenting  great  opportunities  with  ever  increasing 
demand  for  production. 

Relations  with  Cities.  Co-operation  among  Cities  Ensures  Better  Relations  with 
Engineering  Profession,  Charles  A.  Mullen.  Contract  Rec,  vol.  33,  no.  63, 
Dec.  31.  1919.  pp.  1203-1206.  Points  out  advantages  of  union  in  securinir 
a  centralizing  bureau  and  a  clearing  house  of  information. 


See  Alcohol. 
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EXECUTIVES 

Training  of.  College  Training  for  Executives,  Joseph  W.  Roe.  Indus.  Management, 
vol.  58,  no.  6,  Dec.  1919,  pp.  458-461.  Writer  fixes  determining  factors  for 
failure  or  success  in  engineering  as:  Character,  judgment,  efficiency,  under- 
standing of  men,  knowledge  of  fundamentals,  technique.  He  advises  adoption 
of  foundation  of  mechanical-engineering  course  in  training  industrial  executives 
to  which  should  be  added  specialized  work  in  shop  methods,  equipment, 
industrial  organization  and  management,  economics,  cost  analysis,  finance  and 
marketing.     Paper  read  before  Soc.  of  Indus.  Engrs. 

Icnttion  Tests.  Ignition  Tests  of  Explosives,  W.  J.  Montgomery.  Coal  Age, 
vol.  17,  no.  2,  Jan.  8,  1920,  pp.  43-47,  6  figs.  Experiments  to  determine  pos- 
sibility of  explosive  being  ignited  by  open-flame  lamps  in  consequence  of 
container  completing  electric  circuit.  Results  secured  are  said  to  substantiate 
belief  that  powder  or  other  explosive  could  be  thus  detonated. 

Tetryl,  Manufacture  of.  Notes  on  the  Manufacture  of  Tetryl,  D.  H.  B.  Wride. 
Arms  &  Explosives,  vol.  28,  no.  328,  Jan.  1,  1920,  pp.  6-7.  Tetryl,  which 
was  used  during  war  as  filling  for  detonators  and  as  primer  for  high  explosive 
shells,  requires,  according  to  writer,  extremely  careful  control  during  manu- 
facture. He  gives  account  of  method  of  manufacture  by  using  for  nitration 
acid  composed  of  21  per  cent  sulphuric  and  72  per  cent  nitric  acid  and  7  per 
cent  water. 


See  also  Picric  Acid. 


FABRICS 


Water  Resistance  of.  Determination  of  the  Water  Resistance  of  Fabrics,  F.  P. 
Veitch  and  T.  D.  Jarrell.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  1,  Jan.  1920, 
pp.  26-30,  2  figs.  Modification  of  funnel  test  and  of  spray  test,  and  suggested 
standardized  conditions  for  performing  these  tests. 

Site  Selection.  The  Design  and  Construction  of  Engineering  Workshops — I, 
Ernest  G.  Beck.  Mech.  World,  vol.  67,  no.  1772,  Jan.  2,  1920,  pp.  5-7.  Sug- 
gestions in  regard  to  site  selection,  and  study  of  relations  between  design  and 
control. 

FACTORY   MANAGEMENT 

Fatigue  Prevention.  Fatigue  and  Industrial  Efficiency,  Walter  N.  Polakov. 
Indus.  Management,  vol.  58,  no.  6,  Dec.  1919.  pp  448-452,  10  figs.  Relations 
between  length  of  working  day,  fatigue  and  efficiency  of  operation  in  power 
houses.  Charts  are  presented  showing  how  fatigue  accumulates  throughout 
week  and  evidence  of  advantages  in  regard  to  output  in  reducing  number  of 
working  hours  to  eight  per  day  is  offered. 

Prevention  of  Fatigue  in  Industry — I,  Reynold  A.  Spaeth.  Indus.  Manage- 
ment, vol.  59,  no.  1,  Jan.  1920,  pp.  7-9.  Need  is  emphasized  of  practical  tests 
that  can  be  applied  in  shops  and  factories  to  keep  fatigue  within  normal  limits, 
and  laboratory  tests  are  declared  to  be  inadequate.  It  is  noted  what  must 
be  guarded  against  is  accumulated  fatigue  which  may  bring  about  serious 
physical  or  mental  break-down  of  worker. 

Forms.  Preparing  Forms  and  Their  Use  to  Facilitate  Management,  M.  H.  Potter. 
Eng.  &  Indus.  Management,  vol.  2,  no.  24,  Dec.  24,  1919,  pp.  750-751.  On 
selection  of  forms  for  aiding  in  handling  of  orders  and  shop  routine. 

Labor-Saving.  Labour  and  Labour-Saving  Devices,  G.  F.  Zimmer  Electn., 
vol.  83,  no.  2169,  Dec.  12,  1919,  pp.  657-665,  12  figs.  Advocates  continuity 
of  process,  employment  of  more  scientific  methods,  including  routing  of  raw 
materials  and  objects  in  course  of  manufacture,  through  industrial  establish- 
ments along  shortest  possible  paths,  thereby  reducing  number  and  length  of 
conveyors  necessary,  and  lays  stress  on  need  for  better  organization  generally. 

Monotony  of  Work,  Relief  from.  Psychology  of  the  One  Man-One  Job  Problem, 
Harry  Tipper.  Automotive  Industries,  vol.  41,  no.  25,  Dec.  18,  1919,  pp. 
1230-1231.  Suggests  putting  before  employee  opportunity  to  gain  knowl- 
edge of  products  as  well  as  relief  from  monotony  of  work. 

Vumber  of  Machines  for  Workman.  Determination  of  the  optimum  Number  of 
Machines  a  Workman  Should  Operate.  Arthur  S.  Otis.  Indus.  Management, 
vol.  58,  no.  6,  Dec.  1919,  pp.  438-440,  2  figs.  Illustrates  manner  of  determining 
for  given  selling  price  per  unit  that  number  of  machines  per  operative  at  which 
production  per  machine  per  day  is  such  that  maximum  aggregate  profit  is 
made  that  point  in  production  below  whic  overhead  expense  reduces  profits 
and  above  which  operating  expense  reduces  profits. 

Production  Control.  Visualizing  Facts  for  Control — I,  L.  V.  Estes.  Indus. 
Management,  vol.  59,  no.  1,  Jan.  1920,  pp.  57-63,  7  figs.  Suggests  graphical 
comparison  of  performance. 

Routing  Ststem.  Planning  and  Controlling  Production— I,  R.  DeArmond.  Machy., 
vol.  15,  no.  378,  Dec.  25,  1919,  pp.  388-393,  13  figs.  An  outline  of  system  used 
by  R.  K.  LeBlond  Machine  Tool  Co.  for  routing  work  through  plant  according 
to  predetermined  plan  and  controlling  production. 

.See  also  Industrial  Management;  Scientific  Management. 
FERTILIZERS 

Furnace  Waste  Gases  as.  Utilizing  Furnace  Waste  Gases  for  Carbonic  Acid 
Fertilizer  (Die  Ausniitzung  der  Hochofenabgase  zur  Kohlensaurediingung), 
Friedrich  Riedel.  Stahl  und  Eisen,  vol.  39,  no.  49,  Dec.  4,  1919,  pp.  1497-1506, 
10  figs. 

Tests  conducted  in  hothouses  and  open  fields  are  said  to  have  shown 
yield  of  soils  treated  with  these  gases  to  be  two  to  three  times  higher  than  that 
of  untreated  soils. 

FILTRATION 

Problems.  Filtration  and  Filters,  Henry  B.  Faber.  Chem.  &  Metallurgical  Eng., 
vol.  22,  no.  1,  Jan.  7,  1920,  pp.  17-19.  Filtering  problems  are  classified  into 
three  groups:  Those  in  which  slurries  contain  fine  suspensions  not  of  colloidal 
character;  those  where  slurries  contain  relatively  free  filtering  suspensions; 
and  large  crystals.  Types  of  filters  adapted  for  each  of  these  groups  are  pointed 
out. 


FIRE  PREVENTION 

Upkeep  of  Fire  Apparatus.  Keeping  Fire  Apparatus  Efficient,  Herbert  T.  Wade. 
Sci.  Am.  Supp.,  vol.  88,  no.  2292,  Dec.  27,  1919.  pp.  380-3S1,  6  figs  Repair, 
manufacturing  and  test  work  of  New  York  Fire  Dept.  repair  shops. 

See  also  Glass,  Wired,  as  Fire  Retardant. 

FIREBRICK 

Furnace  for  Testing.  Furnace  for  Testing  Firebrick  Under  Load  at  High  Temper- 
atures, C.  H.  Lovejoy.  Chem.  &  Mettallurgical  Eng.,  vol.  22,  no.  3,  Jan.  21, 
1920,  pp.  109-110,  3  figs.  Apparatus  consists  essentially  of  firebrick  chamber 
in  which  test  brick  is  heated  while  pressure  is  applied  at  ends. 

FLAME  PROPAGATION 
See  Pipes,  Flame  Propagation  in. 


See    Levees. 


FLOOD  CONTROL 


FLOTATION 


Phenomena  Involved.  A  Contribution  to  the  Study  of  Flotation,  H.  Livingstone 
Sulman.  Min.  &  Sci.  Press,  vol.  120,  nos.  1  and  2,  Jan.  3  and  10.  1920,  pp. 
14-16  and  47-52,  1  fig.  Explanation  of  facts  along  lines  of  molecular  hypothesis. 
Paper  read  before  Instn.  of  Min.  &  Metallurgy. 

FLOW  OF  FLUIDS 

Measurement  of.  An  Instrument  for  Measuring  the  Flow  of  Fluids,  Cornelius 
Weber.  Power,  vol.  50,  no.  19,  Nov.  11-18,  1919,  pp.  702-703.  3  figs.  It 
consists  of  universal  pitot  tube  with  pressure  gage  and  manometer 

FLUE-GAS  ANALYSIS 

Recording  Apparatus.  Flue  Gas  Analyzers  and  Recorders.  Power  Plant  Eng., 
vol.  24,  no.  1,  Jan.  1,  1920,  pp.  91-95,  11  figs.  Construction  and  method  of 
using  manually  and  automatically  operated  apparatus. 

FOREST  PRODUCTS 

Research  Work.  The  Forest  Products  Laboratory,  Chester  H.  Jones.  Chem.  & 
Metallurgical  Eng.  vol.  21,  no.  15,  Dec.  24  and  31,  1919,  pp.  757-764,  12  figs. 
Account  of  research  in  methods  of  mechanical  application  and  mechanical 
derivatives  of  forest  growths. 

FORCINGS 

Electric  Heat  Treatment  of.  Electric  Heat  Treating  of  Forgings  Elec.  World, 
vol.  75,  no.  2,  Jan.  10,  1920,  pp.  67-68.  4  figs.  Operating  results  from  900-kw. 
two-unit  automatic  pusher-type  electric  hardening  and  drawing  furnace. 

Progress  in  1919.  Technical  Advances  in  Forging  During  1919,  Henry  Freeman. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  1920,  pp.  111-112  and  128,  3  figs 
Important  developments  quoted  are:  Deep  etching  of  test  specimens  to  detect 
flaws  and  new  type  of  heat-treating  furnace. 

FOUNDRIES 

Conveyors  for.  Conveyors  Speed  Foundry's  Work,  H.  E.  Diller.  Foundry,  vol. 
48,  no.  2,  Jan.  15,  1920,  pp.  51-58,  11  figs.  Sand  conveyor  located  in  middle 
of  foundry  supplies  all  molders  with  sand  and  carries  used  materials  back 
to  mixer. 

Increasing  Output.  Quantity  Production  Methods  for  Increasing  Foundry  Output, 
W.  S  Falstbeau.  Metal  Trades,  vol.  11,  no.  1,  Jan.  1920,  pp.  5-12.  23  figs 
Description  of  pattern  and  foundry  equipment  which  is  said  to  have  contributed 
to  increase  output  of  castings  during  war. 

Steel,  Layout  of.  Designing  a  Model  Steel  Foundry,  O.  L.  Merkt.  Blast  Furnace 
&  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  100-102,  2  figs.  Essentials  of  layout 
equipment,  arrangement  and  operation. 

FUEL  OIL 

Storage  of.  Fuel-Oil  Storage  Rules,  National  Board  Fire  Underwriters.  Power, 
vol.  50,  no.  18,  Oct.  27-Nov.  4,  1919,  pp.  680-681.  Individual  oil-burning 
equipments  are  prescribed  for  other  than  household  purposes. 

Methods  of  Handling  and  Storing  Fuel  Oil  and  Gasoline,  Charles  L.  Hub- 
bard. Indus.  Managements,  vol.  59,  no.  1,  Jan.  1920,  pp.  20-23,  6  figs.  Points 
out  more  important  elements  of  danger  in  connection  with  liquid  fuels  and 
illustrates  method  and  equipment  both  for  handling  and  storing. 

Rules  Governing  Storage  and  Use  of  Fuel  Oils  and  Construction  ana 
Installation  of  Oil  Burning  Equipment.  Am.  Architect,  vol.  116,  no.  2293. 
Dec.  3,  1919,  pp.  707-708.  Adopted  by  Board  of  Standards  and  Appraisals, 
Nov.  6,  1919  and  effective  in  New  York  City,  Dec.  1,  1919. 

Tentative  Regulations  for  the  Storage  and  Use  of  Fuel  Oil.  Onem.  <v 
Metallurgical  Eng  ,  vol.  21,  no.  15,  Dec.  24  and  31,  1919,  pp.  781-785.  Drawn 
up  by  Committee  on  Inflammable  Liquids  of  Nat.  Fire  Protection  Assn. 

FURNACES,  ANNEALING 

Present  Status.  Heating  Furnaces  and  Annealing  Furnaces — XIII,  W.  Trinks. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  118-121.  9  figs.  I  oinU 
out  present  status  and  future  fields  of  improvement  in  industry. 
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FURNACES,  HEAT-TREATING 

Tool  Hardening.  Drop-stamping,  Drop-forging?,  etc. — XIV,  Joseph  Horner. 
Mech.  World,  vol.  66.  no.  1721,  Dec.  26,  1919,  pp.  307-308,  2  figs.  Design 
of  furnace  for  hardening  milling  cutters,  dies,  etc.,  of  high-speed  steel. 

See  also  Refractories. 

FURNACES,  HEATING 

Progress  in-  i919.  Heating  Furnace  Fuel  Progress  During  1919,  A.  E.  Blake. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  121-124,  2  figs.  Im- 
petus given  by  fuel  situation  to  study  of  more  economical  combustion  methods. 

FURNACES,  HOT-AIR 

Research.  Report  of  Progress  in  Warm-Air  Furnace  Research,  A.  C.  Willard. 
Univ.  of  Illinois  Bui.,  vol.  16,  no.  38,  May  19,  1919,  68  pp.,  22  figs.  Investig- 
ation to  determine  efficiency  and  capacity  of  commercial  warm-air  furnace, 
satisfactory  and  simple  methods  for  rating  furnace,  methods  of  increasing 
efficiency  and  capacity  of  furnace  heating  equipment,  proper  sizes  and  propor- 
tions of  leaders,  stacks  and  registers  supplying  air  to  various  floors,  and  friction 
losses  in  cold  air  of  recirculating  ducts  and  registers. 

GAGES 

Inspection.  Standardized  Inspection  Tools.  Pac.  Mar.  Rev.,  vol.  17,  no.  1,  Jan. 
1920,  pp.  108-111,  8  figs.  Inspection  tools  and  gages  manufactured  by  Taft- 
Peirce  Mfg.  Co. 

GALVANIZING 

Continuous  Furnace  for.  Continuous  Sheet  Galvanizing  Furnace,  A.  E.  Blake. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  124-125  and  128. 
Description  of  furnace  installed  at  Apollo  Steel  Co.  which  is  said  to  represent 
considerable  fuel  saving  over  previous  furnaces. 

Modern  Practice.     Modern  Galvanizing  Practice.     A.  J.  Franklin.     Metal  Ind- 
ustry (Lond.),  vol.  16,  no.  1,  Jan.  2,1920,  pp.  7-9,  2  figs.     Classification  and 
description  of  important  processes. 
See  also  Sherardizing. 

GAS  MANUFACTURE 

Coal  Costs  for  Various  Systems.  Net  Cost  of  Coal  for  Various  Systems  of  Gas- 
ification, Gas  JI.,  vol.  148.  no.  2952,  Dec.  9,  1919,  pp.  541-543.  6  figs.  Systems 
considered  are:  Continuous  vertical,  high  steaming  retorts;  horizontal  retorts; 
mixture  of  75  per  cent  coal  gas  from  horizontals  and  25  per  cent  blue  water 
gas;  continuous  verticals,  moderate  steaming;  and  continuous  vertical  retorts, 
non-steaming. 

Effect  of  Inerts  on  Efficiency.  Effects  of  Inerts  on  Thermal  Efficiency,  J. 
W.  Wood.  Gas  World,  vol.  71,  no.  1846,  Dec.  6,  1919,  pp.  451-453.  Also 
Ga3  JI.,  vol.  148,  no.  2952,  Dec.  9,  1919,  pp.  545-548,  1  fig.  Admission  of 
inerts  to  gas  is  characterized  as  being  commercially  advantageous  because 
ingress  of  definite  amount  of  inerts  at  retort  is  said  tp  mean  less  likelihood 
of  loss  of  valuable  coal  gas  to  settings. 

GASES 

Absorption  in  Spray  Cooling  System.  The  Absorption  of  Gases  in  Spray  Systems 
and  Towers,  Edwin  M.  Baker.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  3, 
Jan.  21,  1920,  pp.  122-124,  3  figs.  Account  of  tests  made  using  spray  system 
for  Iiquidd  cooling. 

Absorption  by  Charcoal.  Studies  of  the  absorption  of  Gases  by  Charcoal — II, 
Harvey  B.  Lemon  and  Kathryn  Blodgett.  Phys.  Rev.  vol.  14,  no.  5,  Nov. 
1919,  pp.  394-402,  5  figs.  To  determine  how  equilibrium  pressure  at  constant 
volume  depends  upon  composition  of  mixture,  ratio  of  mass  of  gas  to  mass 
■  i  charcoal  remaining  the  same,  when  activated  and  previously  evacuated 
specimen  of  eocoanut  shell  charcoal  is  exposed  to  excess  of  mixture  of  oxygen 
and   nitrogen. 

Ionization  of.  Ionization  of  Gases,  J.  S.  Townsend.  Nature,  vol.  104,  no.  2610, 
Nov.  6,  1919,  pp.  233-234.  Discoveries  which  have  led  to  advances  in  knowl- 
edge of  molecular  physics. 

Low  Temperatures  and  Chemical  Constant.  Note  on  the  Significance  of  the 
Chemical  Constant  and  its  Relation  to  the  Behaviour  of  Gases  at  Low  Temper- 
atures, F.  A.  Lindemann.  Lond.  Edinburgh.  &  Dublin  Phil.  Mag.,  vol.  39, 
no.  229,  Jan.  1920,  pp.  21-25.  It  is  shown  that  chemical  constant  has  dimen- 
Mons  of  logarithm  of  pressure  if  atomic  heat  of  monatomic  gases  becomes  zero 
it   absolute  zero. 

GASOLINE 

Specifications.  Motor  Gasoline  Specifications  Revised.  Automotive  Manufac- 
turer, vol.  61,  no.  9,  Dec.  1919,  pp.  18-20.  Committee  on  petroleum  specifica- 
tions reports  new  end  point,  higher  90  per  cent  point,  and  elimination  of  all 
gravity  reieri  ni 

GEAR  CUTTING 

SHAPING  MACHINE  for.  New  Gear-Shaping  Machine.  Machy.  (Lond  1,  vol.  15, 
no.  379,  Jan.  1,  1920,  pp.  425-427.  4  figs.  Designed  for  all  classes  of  repetition 
work  on  internal  and  external  gears  or  ratchets.  Main  frame  is  single  casting 
doited  to  circular  cast  base  which  can  be  mounted  on  bench  or  column. 


GEARS 

Change,  Design  of.  Designing  Change  Gears.  Machy.  (Lond.),  vol.  15,  no.  378, 
Dec.  25,  1919,  pp.  381-384,  3  figs.  Calculations  involved  in  designing  change 
gear  mechanisms  for  machine  tools  so  that  speeds  will  vary  in  geometrical 
progression. 

Reduction.  High-Speed  Gearing.  Times  Eng.  Supp.,  no.  542,  Dec.  1919,  p.  364. 
Design  and  construction  of  high-speed  turbine  gears.  Paper  read,  before 
Manchester  Assn.   of  Engrs. 

GEOLOGY 

Sulphates  in  Ore  Deposits.  Primarv  (Hupogene)  Sulphate  Minerals  in  Ore  Depo- 
sits. B.  S.  Butler.  Economic  Geology,  vol.  14,  no.  8,  Dec.  1919,  pp.  581-609, 
2  figs.  From  experimental  investigation  it  is  concluded  that  some  of  the 
metals  which  at  high  temperature  are  combined  with  oxygen  as  temperature 
is  reduced  give  up  oxygen  and  both  metals  and  oxygen  combine  with  sulphur 
producing  sulphates  of  metals  and  oxides  of  sulphur. 

GEOPHONE 

See  Coal  Mines,  Fires,  Location  of. 

GIRDERS 

Lattice,  Rolling  Load  Diagram.  Simple  Stress  Diagram  for  Rolling  Loads. 
Norman  G.  Kapp.  Engineering,  vol.  109,  no.  2819,  Jan.  9,  1920,  p.  35,  5  figs. 
Calculated  for  lattice  girder  of  eight  panels  of  10-ft.  each. 

GLASS 

Wired,  as  Fire  Retardant.  Wired  Glass  as  a  Fire  Retardant,  M.  I.  Carr.  Fire 
&  Water  Eng.,  vol.  66,  no.  26,  Dec.  24,  1919,  pp.  1217-1218.  Experience 
is  said  to  have  shown  that  wired  glass  is  perfect  barrier  to  flame  so  long  as 
it  remains  in  position  and  that  it  is  capable  of  affording  moderate  degree  of 
resistance  to  passage  of  heat  through  it. 

GOLD  MINES 

Panel  Stoping  in.  Panel  System  of  Stoping  at  the  Herman  Mine,  S.  H.  Brockunier. 
Eng.  &  Min.  JI.,  vol.  108,  no.  21,  Dec.  6,  1919,  pp.  856-858,  2  figs.  Stopes 
worked  by  system  of  raises  within  ore-shoot,  followed  by  panel  stoping. 

GRAIN  HANDLING 

British  Installation.  An  interesting  Grain  Handling  Equipment.  Elecn.,  vol. 
83  no.  2169,  Dec.  12,  1919,  pp.  694-696,  3  figs.  Installation  comprises  one 
telescopic  elevator,  external  to  warehouse,  two  elevators  inside  warehouse, 
two  automatic  weighing  machines,  one  loading-out  shoot  from  warehouse 
and  one  loading-out  shoot  from  elevator  head. 

GRAVITATION 

Einstein's  Relativity  Theory.  Einstein's  Relativity  Theory  of  Gravitation. 
Nature,  vol.  104,  nos.  2614  and  2615,  Dec.  4  and  11,  1919,  pp.  354-356  and 
374-376.  Points  out  how  Einstein  evolved  his  theoru  by  investigating  relation 
between  gravitation  and  energy  and  apparent  consequent  necessity  for  a  beam 
of  light  to  have  weight  if  it  has  momentum. 

Time,  Space  and  Gravitation.  Albert  Einstein.  Science,  vol.  51,  no. 
1305,  Jan.  2,  1920,  pp.  8-10.  Exposition  of  theory  of  relativity.  From  the 
London  Times. 

HEALTH 
Dust  Hazards.     See   Dust. 

Hazards  in  Chemical  Industry.  Health  Hazards  in  the  Chemical  Industry. 
Chem.  Age,  vol.  1,  no.  7,  Dec  25,  1919,  pp.  308-310.  Based  on  survey  of 
conditions  affecting  labor  employed  in  chemical  industries  of  State  of  New 
York,  made  bv  Industrial  Commission  of  State  Dept.  of  Labor. 

Health  Hazards  of  the  Chemical  Industry,  State  of  N.  Y.,  Dept.  Labor. 
Special  Bulletin  no.  96,  Nov.  1919,  69  pp.,  11  figs.  Based  on  examination  of 
335  plants. 

Improvement  in  Cotton  Industry.  Preventable  Death  in  Cotton  Manufacturing 
Industry,  Arthur  Reed  Perry.  U.S.  Dept.  Labor.  Bur.  Labor  Statistics,  no. 
251,  1919,  534  pp.  Extensive  tables  are  presented  showing  death  hazard  by 
age  groups  for  wage  earners  under  45  years.  Discussion  is  given  of  factors 
which  have  been  specially  active  in  cutting  off  lives  of  wage  earners  during 
age  periods  which  are  normally  of  greatest  productive  activity. 

Industrial  Hazards.  Industrial  Health  Hazards,  Charles  A.  Lauffer  Safety  Eng.. 
vol.  38.  no.  5,  Nov.  1919,  pp.  279-282.  Classification  of  hazards  of  employees 
and  suggested   remedies.     From   Proc.   of   Eighth   Annual   Safety  Congress. 

Medical  Care  of  Workers.  The  Medical  Care  of  Industrial  Workers. — II,  C. 
D.  Selby.  Eng.  &  Indus.  Management,  vol.  2,  no.  24,  Dec.  11,  1919,  pp. 
742-745,  2  figs.  Concerning  relation  of  medical  departments  and  industrial 
organizations,   and  selection  of  industrial  personnel. 

HEAT  TREATMENT 
See  Nichrome;  Steel,  Heat  Treatment  of. 

HEATING 

Buildings,  Oil  Firing  in.  Heating  Buildings  by  Fuel  Oil.  Am.  Architect,  vol. 
1 16,  no.  2291,  Nov.  19,  1919,  pp.  648-650.  Relative  cost  of  and  relative  storage- 
space  required  for  oil  and  coal. 
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HEATING,  STEAM 

Underground  Main,  High-Pressure.  Construction  and  Operation  of  a  High- 
Pressure  Underground  Steam  Main,  L.  T.  Merwin  and  O.  LeFever.  Power, 
vol.  50,  no.  20,  Nov.  25,  Dec.  2-9,  1919,  pp.  736-739,  4  figs.  Line  is  12  in.  in 
diameter,  5654  ft.  long,  partly  overhead  and  partly  underground,  and  is  used 
to  supply  steam  for  district  heating. 

HEAVY-OIL  ENGINES 

Meaning  of  "Heavy  Oil".  The  Application  of  Liquid  Fuel  to  Heavy-Oil  Engines, 
A.  J.  Wilson.  Petroleum  World,  vol.  17,  no.  232,  Jan.  1920,  pp.  23-34.  Compil- 
ation of  data  given  in  technical  literature  concerning  meaning  of  "heavy-oil 
engines"  and  "liquid  fuel."  Paper  read  before  Instn.  of  Petroleum  Tech- 
nologists. 

See  also  Diesel  Engines. 

HIGH  VOLTAGES 

Protective  Resistances  for.  Protective  Resistances  for  High  Voltage,  H.  Gewecke. 
Elecn.,  vol  83,  no.  2171,  Dec.  26,  1919,  pp.  746-747.  Account  of  experiments 
and  tests  with  shunts  consisting  of  rods  of  copper  oxide  as  protection  for  coils. 
Translated  from  Elektrotechnische  Zeitschrift. 

HIGHWAYS 

American  Highway  Problem.  The  American  Highway  Problem,  A.  R.  Hoist. 
Good  Roads,  vol.  19,  no.  1,  Jan.  7,  1920,  pp.  1-5.  Observes  that  merit  and 
knowledge  should  be  the  sole  criterion  in  selecting  and  keeping  highway  officials 
and  advises  making  professions  of  highway  engineering  and  of  highway  building 
attractive  and  dignified  enough  to  encourage  best  engineers  to  embrace  them. 

Construction  Conditions  in  U.  S.  Summary  of  Highway  Construction  Conditions 
in  Various  States.  Eng.  &  Contracting,  vol.  53,  no.  1,  Jan.  7,  1920,  pp.  12-14. 
Information  of  construction  progress  in  1919  and  outlook  for  1920,  and  also 
on  labor  and  material  situation  and  recent  legislation.  From  papers  presented 
before  Am.  Assn.  of  State  Highway  Officials. 

HOISTING 

Safety  Measures.  Safety  Measures  for  Hoisting  in  Building  Operations.  Eng. 
&  Contracting,  vol.  52,  no.  26,  Dec.  24,  1919,  pp.  721-725.  Suggestions  made 
by  Federal  Board  of  Vocational  Education. 

HOISTS 

Electrically-Driven.  An  Electrically-Driven  Wagon  Hoist  in  a  Steel  Works 
Elecn.,  vol.  83,  no.  2169,  Dec.  12,  1919,  pp.  692-693,  5  figs.  Hoist  is  of  usual 
table  type,  with  four  sets  of  hoisting  ropes  in  parallel,  each  set  being  directly 
connected  to  each  corner. 

New  Development  in.  A  New  Development  in  Hoisting  Machinery,  Warren 
Travell.  Int.  Mar.  Eng.,  vol.  25,  no.  1,  Jan.  1920,  pp.  49-50,  4  figs.  Single 
drum  is  used  to  control  horizontal  and  vertical  movements  and  dead  load  is 
balanced  by  counterweight. 

HOUSING 

Hygiene  and  Ventilation  Hygiene  and  Ventilation  in  Relation  to  the  Housing 
Problem,  Leonard  Hill.  Domestic  Eng.  &  Estate  Engr.,  vol.  39,  no.  12  Dec, 
1919,  pp.  171-177.  Suggested  rules  to  follow  in  design  of  houses.  Paper 
read  before  British  Commercial  Gas  Assn. 

London  Problem.  The  Problem  of  London  Housing.  W.  R.  Davidge.  JI.  Roy. 
Inst.  British  Architects,  vol.  27,  no.  3,  Dec.  6,  1919,  pp.  41-51  and  (discussion) 
pp.  51-55,  3  figs.  Schemes  which  have  been  proposed  to  provide  housing  accom- 
modations needed  and  to  clear  slums. 

Wartime  Government.     Community    Values    in    Government    Housing,     George 
Gove.     Am.  City,  City  Edition,  vol.  22,  no.  1,  Jan.  1920,  pp.  1-7,  5  figs. 
Housing  schemes  built  by  S.  S.  Government  during  war. 

HYDRAULIC  TURBINES 

Pipes  Lines,  Minimum-Cost.  The  Value  of  a  Hydraulic  Horsepower  at  the  Wheel, 
W.  Rettger.  Cornell  Civ.  Engr.,  vol.  28,  no.  2,  Nov.  1919,  pp.  62-69.  Formula; 
for  determining  diameters  of  sections  of  steel  pipe,  which  will  give  minimum 
cost  of  pipe. 

Wear  of.  The  wear  of  Hydraulic  Turbines,  Its  Consequences  and  Attention  It 
Demands  (L'usure  des  turbines  hydrauliques,  ses  consequences  et  les  moyens 
d'y  parer),  Henri  Dufour.  Bulletin  Technique  du  Bureau  Veritas,  vol.  1, 
no.  7,  Dec.  1919,  pp.  267-269.  Based  on  experiments  made  at  hydroelectric 
plant  at  Santiago,  Chile,   South   America.     (.To  be  zontinued.) 

HYDROELECTRIC  PLANTS 

Panama  Canal.  Hydro-Electric  Power  Plant  of  the  Panama  Canal.  Engineer, 
vol.  128,  no.  3336,  Dec.  5.  1919,  pp.  562,  563,  9  figs.,  partly  on  supp.  plate. 
Notes  on  raising  of  generated  voltage  at  Gatun  station  from  2200  to  6600 
without  interruptions  in  service. 

Kcmford  Fall9,  Me.  The.  Rumford  Falls  Hydroelectric  Plant.  Power,  vol.  50, 
no.  19,  Nov.  11-18,  1919,  pp.  680-690,  8  figs.  Ultimate  capacity  will  be  40,000 
kw.  in  fire  vertical  units  of  8000  kw.  each. 


HYDROGEN 

Electrolytic  Production.  Electrolytic  Production,  of  Hydrogen  and  Oxigcn. 
Engineering,  vol.  108,  no.  2807,  Oct.  17,  1919,  pp.  512-514,  14  figs.  Describes 
electrolyzers  of  Integral  Oxygen  Co.,  made  up  of  various  cells,  each  of  which 
is  a  self-arranged  two-electrode  unit  and  fitted  with  special  arrangement  for 
regulation  of  gas  pressure. 

IGNITION 

Temperatures,  Determination.  The  Determination  of  Ignition  Temperatures  by 
the  Soap-Bubble  Method,  Albert  Greville  White  and  Tudor  Williams  Price. 
JI.  Chem.  Soc,  vol  115  and  116,  no.  685,  Nov.  1919,  pp.  1248-1264,  5  figs. 
Results  given  by  method  are  said  to  have  been  affected  by  physical  state  of 
ignition  surface  and  nature  of  material  by  which  it  was  made.  It  is  said  that 
eyen  addition  of  small  quantities  of  salts  used  for  standardization  purposes 
altered   results   obtained. 

See  also  Aeroplane  Engines,  Spark  Plugs. 

INDUSTRIAL  MANAGEMENT 

Foremen,  Responsibilities  of.  Field  of  the  Foreman  in  Industrv,  Charles  W. 
Clark.  Indus.  Management,  vol.  59,  no.  1,  Jan.  1920,  pp.  18-20.  His  res- 
ponsibilities with  relation  to  men  placed  under  him. 

Foundries.  Standardizing  Foundry  Operations,  Paul  R.  Ramp.  Foundry,  vol.  48. 
No.  1,  Jan.  1,  1920,  pp.  29-30.  It  is  observed  that  definite  rules  for  every 
operation  in  foundry,  if  laid  down  by  proper  authority,  result  in  improved 
production  and  lowered  manufacturing  costs,  and  save  time  and  confusion. 

Machine  Work.     See   Culling   Metals,   Barth   Slide  Rules. 

Rate  Predetermination.  Budget  as  Basis  for  Calculating  Predetermined  Rates, 
E.  O.  Sqmmer.  Indus.  Management,  vol.  59  no.  1,  Jan.  1920,  pp.  24-28. 
Method  is  shown  for  preparing  sales  and  operation  cost  budget  and  preder- 
mining  rates  therefrom.  It  is  stated  that  introduction  of  budget  is  stimulus 
to  sales  force,  a  guide  to  economy  for  factory  manager  and  valuable  aid  to 
cost  accountant. 

Shipbuilding,  Sequencing  Material.     Sequencing  Material  in  Shipbuilding,  O. 

E    Mdls.     Indus.  Management,  vol.  58,  no.  6,  Dec.  1919,  pp.  433-438,  7  figs. 

Illustrates  how  to  plan  building  of  ship  and  secure  control  through  sequencing 

and  bill  of  material  for  steel.     Reference  is  made  to  practice  at  Hog  Island  Yard. 

See  also  Factory  Management;  Scientific  Management. 

Allocation  of  Authority.  Organizing  for  Work,  H.  L.  Gantt.  Eng.  &  Indus. 
Management,  vol.  2,  no.  25,  Dec.  18,  1919.  pp.  772-776,  4  figs.  Suggest  (1) 
making  industry  democratic  by  placing  authority  in  hands  of  those  who  know 
what  to  do  and  how  to  do  it,  irrespective  of  whether  they  are  owners  of  tools 
of  production  or  not.  and  (2)  seeking  solution  of  all  industrial  problems  by 
presenting  all  facts  available  or  obtainable  in  manner  readily  comprehended 
by  all. 

Laws  of.  Laws  of  Industrial  Organization — III  and  IV,  C.  E.  Knoeppel.  Indus. 
Management,  vol.  58,  no.  6,  Dec.  1919,  pp.  494  498,  and  vol.  59,  no.  1  Jan. 
1920,  pp.  43-47.  Concentration  .individualism  and  mental  capacity  as  factors 
of  organization  are  explained  and  their  importance  emphasized.  Importance 
of  specialization,  responsibility,  and  permanency  as  elements  in  fostering 
productive  power  of   industry. 

INDUSTRIAL  RELATIONS 

Arbitration.  Plan  for  National  Industrial  Arbitration.  Indus.  Management, 
vol.  59,  no.  1.  Jan.  1920,  pp.  1-7,  1  fig.  Preliminary  report  of  President  Wilson's 
second  industrial  conference.  It  proposes  extensive  federal  machinery  to  be 
used  to  adjust  or  disclose  causes  for  disputes  between  employers  and  employees. 
Full  text  of  proposed  plan  is  included. 

Factory,  Improvement  of.  The  Benefits  of  Details  in  Plant  Management,  Harrv 
Tipper.  Automotive  Industries,  vol.  42,  no.  1,  Jan.  1,  1920,  pp.  34-35.  Calls 
attention  to  small  details  in  plant  management  which  can  be  made  to  work 
for  benefit  of  contentment  and  good  will. 

Great  Britain,  Statusin.  Status  of  Industrial  Relations  in  Great  Britain,  Clarence 
H.  Northcott.'  Indus.  Management,  vol.  59,  no.  1,  Jan.  1920,  pp.  64-66. 
Situation  is  described  as  follows:  Trade  unionism  has  been  officially  recognized, 
wages  are  much  higher  than  before  the  war,  working  hours  are  less,  through 
Whitly  councils  workers  have  share  in  their  own  management  and  there  is 
proposal  pending  to  establish  economic  parliament  composed  of  represent- 
atives of  employers  and  workers. 

Improvement  of.  The  Development  of  Industry,  J.  E.  Brown,  Eng.  &  Indus. 
Management,  vol.  2,  no.  26,  Dec.  25,  1919,  pp.  810-812.  Observes  that  means 
of  dispelling  atmosphere  of  distrust  between  labor  and  capital  must  take  prom- 
inent place  in   any  scheme  of  improving  industrial  position. 

Industrial  Democracy.  Personal  and  Economic  Relations,  L.  V.  Estes.  Indus. 
Management,  vol.  58,  no.  6,  Dec.  1919,  pp.  453-457.  Writer  contends  that 
industrial  engineer  is  the  one  most  likely  to  work  out  satisfactory  arrangements 
between  employers  and  employees.  From  this  viewpoint  he  discusses  move- 
ment of  industrial  democracy,  points  out  its  weaknesses  and  fallacies  and 
declares  that  the  word  "democracy"  applied  to  such  plans  is  a  misnomer. 

Strikes,  Prevention  of.  Essentials  of  a  Labor  Contract,  Edwin  Gruhl.  Elec. 
Traction,  vol.  16,  no.  1,  Jan.  1920,  pp.  9-13.  Contract  as  means  of  eliminating 
strikes. 

Unrest,  Remedy  for.  The  Causes  of  Industrial  Unrest  and  the  Remedy,  Frederick 
P.  Fish.  Mech.  Eng  ,  vol.  42,  no.  1,  Jan.  1920,  pp.  17-23  and  72.  Writer 
claims  that  labor  unions  have  promoted  inefficiency  and  decreased  production 
and  notes  that  employers  have  been  remiss  in  regard  to  industrial  relations. 
In  his  opinion  each  shop  must  work  out  its  own  problem  through  fair,  cordial 
and  sympathetic  co6perat''on. 
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INSULATING  MATERIALS 

Thermal  Conductivity  of.  Thermal  Conductivity  of  Insulating  Materials,  T.  S. 
Taylor.  Mech.  Eng.,  vol.  42,  no.  1,  Jan.  1920,  pp.  8-10,  2  6gs.  Experimental. 
"Thermal  bridge"  recommended  by  Prof.  Northrup  (Jl.  Instn.  of  E  E..  Lond  , 
vol.  48,  1912,  p.  674)  was  found  satisfactory  for  determining  thermal  conduct- 
ivity of  sheet  materials,  while  "thermal  meters,"  meters,"  one  of  circular 
cross-section  and  the  other  of  square  cross-section,  were  found  entirely  reliable 
for  measurement  of  thermal  conductivity  of  sheet  and  other  materials.  Table 
is  included  giving  results  of  measurements  of  thermal  conductivity  for  large 
number  of  materials  both  across  and  along  laminations. 

INSULATORS,  ELECTRIC 

Line  Tests  fob.  Present  and  Future  of  Line  Insulators,  F.  W.  Peck,  Jr.  Elec. 
World,  vol.  75,  no.  4,  Jan.  24,  1920,  pp.  209-211,  4  figs  Failure  is  attributed 
to  expansion  of  metal  parts,  cement,  etc.  It  is  believed  that  combined  elec- 
trical, mechanical  and  porosity  test  should  be  substituted  for  present  tests. 

INSULATORS,  HEAT 

Thermal  Conductivity  of.  The  Thermal  Conductivity  of  Solid  Insulators,  W. 
M:  Thornton.  Lond.,  Edinburgh  &  Dublin  Phil.  Mag.,  vol.  38,  no.  228, 
Dec.  1919,  pp.  705-707.  It  is  concluded  from  examination  of  properties  of 
various  insulators  that  "chief  practical  qualification  of  a  material  as  a  heat 
insulator  is  that  it  should  be  light  and  inelastic." 

INTERCHANGEABLE  MANUFACTURE 

Drawings  for.  Component  Drawings  for  Interchangeable  Manufacture,  Earle 
Buckingham.  Machy.  (Lond.),  vol.  15,  no.  379,  Jan.  1,  1920,  pp.  417-421, 
18  figs.     Methods  of  dimensioning  drawings  and  indicating  tolerances. 

INTERNAL-COMBUSTION  ENGINES 

Progress  in  1919.  Internal  Combustion  Engine  Progress  in  1919.  Gas  &  Oil 
Power,  vol.  15,  no.  172,  Jan.  1,  1920,  pp.  57-58.  Progress  is  seen  to  have 
consisted  principally   in   standardization   of  gas  and   oil   engines. 

See  also  Aeroplane  Engines;  Automobile  Engines;  Diesel  Engines;  Oil 
Engines;  Tractor  Engines. 

INVENTIONS 

Sec  Mechanical  Science. 

IRON  MANUFACTURE 

Puddled  Iron.  On  Future  Development  in  Puddled  Iron  Manufacture,  J.  E. 
Fletcher.  Engineering,  vol.  108,  no.  281G,  Dec.  19,  1919,  pp.  836-840,  6  figs. 
Possibilities  of  reducing  puddling  labor  and  of  saving  fuel.  (Concluded.) 
Paper  read  before  Staffordshire  Iron  &  Steel  Inst. 

The  Characteristics  of  Puddled  Iron,  J.  E.  Fletcher.  Eng.  &  Indus. 
Management,  vol.  2,  no.  24,  Dec.  11,  1919,  pp.  739-741,  2  figs.  Writer  states 
that  there  is  sound  scientific  reason  for  belief  that  mechanical  puddling  of 
metal  at  temperatures  below  melting  point  of  borderland  alloy  between  cast 
iron  and  steel  (that  containing  about  2  per  cent  carbon)  should  be  practically 
and  economically  possible.     Paper  read  before  Staffordshire  Iron  &  Steel  Inst. 

JIGS 

Locomotive  Repair  Shops.  Jigs  and  Special  Devices  in  Locomotive  Repair  Shops, 
J.  C.  Bevelle.  Ry.  Mech.  Engr.,  vol.  93,  no.  12,  Dec.  1919,  pp.  725-727,  7 
figs.     Such  as  special  cutter  for  milling  quadrants,  flue  sheet  cutters,  etc. 


See  Rope  Drive. 


JUTE 
LABOR 


Contracts.  Essentials  of  a  Labor  Contract,  Edwin  Gruhl.  Elec.  Ry.  Jl.,  vol.  55, 
no.  2,  Jan.  10,  1920,  pp.  96-101.  Writer  first  outlines  principles  underlying 
proper  relation  of  employer  and  employee  and  then  sets  forth  and  dicusses 
section  by  section  suggested  labor  contract. 

Hours  op  Work,  Reduction  in.  Methods  of  Reducing  Hours  of  Work  in  Great 
Britain.  Monthly  Labor  Rev.,  vol.  9,  no.  6.  Dec.  1919,  pp.  251-254.  Three 
ways  are  explained:  (1)  one-break  day  system;  (2)  two  day-shift  system;  (3) 
Eve-day  week  system. 

Minimum  Wage,  California.  Effect  of  Minimum  Wage  Orders  in  California. 
Monthly  Labor  Rev.,  vol.  9,  no.  6,  Dec.  1919,  pp.  261-263.  It  is  said  that 
no  establishment  was  forced  out  of  existence  by  order  and  that  number  of 
employees  was  not  decreased  but  increased  10  per  cent.  Minimum  wage 
is  considered  in  consequence  as  real  remedial  measure. 

Responsibilities  of.  Labor  ans  Its  Responsibilities,  Charles  Piez.  Coal  Age 
vol.  16,  no.  22,  Dec.  11  and  18,  1919,  pp.  882-S84.  Address  delivered  before 
Am.   Min.  Congress. 

LIGHTING 

Color  Matching  .Light  for.  Artificial  Daylight,  A.  P.  Trotter.  Times  Eng. 
Supp.,  no.  542,  Dec.  1919,  p.  361.     Concerning  matching  of  colors. 

Farm  Liohtino  System.  Knight  Engino  Adapted  to  Two-Unit  Farm  Lighting 
System.  Automotive  Industries,  vol.  42,  no.  1,  Jan.  1,  1920,  pp.  14-17,  5 
figs.     Spherical  combustion  chamber  is  notable  feature  of  this  air-cooled  motor. 


Industrial  Survey  of  Conditions.  Survey  of  Prevailing  Conditions  as  to  Indus- 
trial Lighting — I.  Elec.  Rev.  (Chicago^  vol.  65,  no.  4,  Jan.  24,  1920,  pp. 
139-141.     Investigation  of  actual  conditions  in   15  States. 

Interior  Systemb,  Improving  Illumination.  Maintenance  of  Interior  Lighting 
Systems,  Ward  Harrison  and  J.  R.  Colville.     Elec.  World,  vol.  75,  no.  4,  Jan. 

24.  1920,  pp.  204-208,  7  figs.     Case  is  cited  where  it  is  said  illumination  was 
raised  from  2.7  to  7  foot -candles  by  cleaning  lamps,  reflectors,  walls  and  ceiling. 

Railway  Stations.  Report  of  Committee,  VI — On  Buildings.  Bui.  Am.  Ry. 
Eng.  Assn.,  vol.  21,  no.  220,  Oct.  1919.  pp.  123-138,  4  figs.  Proposes  standards 
of  illumination  for  passenger-station  interiors  and  surroundings  and  platforms, 
covered  and  uncovered. 

Residence.  Home-Lighting— How  to  Make  It  Comfortable  and  Effective,  A.  L. 
Powell  and  R.  E.  Harrington.  Trans.  Ilium.  Eng.  Soc,  vol.  14,  no  8,  Nov. 
10,  1919,  pp.  394-406  and  (discussion)  pp.  407-414,  8  figs.  Concerning  avoid- 
ance of  extreme  contrasts  and  arranging  lights  so  as  to  derive  greatest  flexib- 
ility of  lighting. 

Street.  Single  Light  Compared  with  Cluster  Units  for  Street  Lightine,  S.  L.  E. 
Rose  and  H.  E.  Butler.  Gen.  Elec.  Rev  ,  vol.  22,  no  12,  Dec.  1919,  pp  1044- 
1055,  16  figs.  Writers  point  out  what  they  term  inefficiency  of  cluster  unit 
and  present  data  in  support  of  their  contention  that  this  type  of  unit  should 
be  discarded. 

Theaters.  Artistic  and  Utilitarian  Theater  Lighting,  Lyman  Day  Morgan.  Elec. 
World,  vol.  75,  no  1,  Jan.  3,  1920,  pp.  4-6,  7  figs.  Scheme  of  concealed  light 
sources  at  Milwaukee  theater. 

LOCOMOTIVES 

Designing.  Locomotive  Designing.  Ry.  &  Locomotive  Eng.,  vol.  32,  no.  12, 
Deo.  1919,  pp.  358-361,  3  figs.  Features  involved  in  locomotive  using  coal 
for  fuel. 

Feedwater  Heating.     Locomotive  Feed  Water  Heating.     Ry.  Gaz.,  vol.  31,  no. 

25,  Dec.  19,  1919,  pp   818-820,  4  figs.     Discusses  application  of  exhaust  steam 
aDd  waste  gases  to  feedwater  heating. 

Feedwater  Treatment.  Treatment  of  Water  for  Locomotives,  William  M.  Barr. 
Ry.  Rev.,  vol.  65,  no.  26,  Dec.  27,  1919,  pp.  953-957.  Notes  on  utility  of 
boiler  compounds,  wayside  treatment,  boiler  washing,  etc.,  and  conditions 
under  which  each  of  these  is  most  useful. 

Fireboxes,  Staybolt  Deflection.  Deflection  of  Staybolts,  George  L.  Fowler. 
Ry.  Rev.,  vol.  65,  no.  26,  Dec.  27,  1919,  pp.  949-953,  8  figs.  Also  Ry.  Mech. 
Engr.,  vol.  93,  no.  12,  Dec.  1919,  pp.  701-707,  13  figs.  Account  of  investigation 
to  determine  nature  and  extent  of  staybolt  movement  under  influence  of  tem- 
perature and  pressure. 

Number  Needed  Before  1923.  Adequate  Motive  Power  for  Railroads  a  Necessity. 
Ry.  Age,  vol.  68,  no.  1,  Jan.  2,  1920,  pp.  33-36.  Figures  indicating  motive 
power  required  in  next  three  years  and  estimated  cost. 

Pulverized-Coal-Burning.  Locomotive  Fitted  for  Burning  Pulverized  Fuel 
Ry.  Gaz.,  vol,  32.  no.  2,  Jan.  9,  1920,  pp  55-59,  7  figs.  Scheme  invented  and 
patented  by  J.  G.  Robinson,  chief  mechanical  engineer  of  Gt.  Central  Ry., 
England. 

Redesigning.  Changing  Prairie  Type  to  Mikado.  Ry.  Mech.  Engr.,  vol.  93,  no 
12,  Dec.  1919,  pp.  694-696,  4  figs.  Redesigning  of  boiler  to  increase  efficiency 
and  provide  ample  steaming  capacity  for  larger  cylinders. 

MACHINE  TOOLS 

Feeds  and  Speeds.  The  Androuin  Series  of  Feeds  and  Speeds.  Engineer,  vol. 
128,  no.  3336,  Dec.  5,  1919.  pp.  556-559,  1  fig.  Summary  of  studies  by  J. 
Androuin  i.see  Bulletin  de  la  Soci6t6  d'Encouragement  pour  l'Indu9trie  Natio- 
nale.  Sept.-Oct.,  1919)  to  discover  series  of  figures  for  feeds  and  speeds  of 
machine  tools  which,  while  suitable  for  all  practical  requirements,  would  also 
be  such  that  time  required  to  machine  given  piece  of  work  could  be  calculated 
with  great  rapidity  and  care. 

MAGNETIC  SEPARATORS 

Types.  Electromagnetic  Concentration  and  Separation  of  Iron  Minerals  and  Metal- 
lurgical Waste  (La  concentration  et  le  triage  £lectromagn£tique  des  minerals 
de  fer  et  des  dfchets  m£tallurgiques).  Jean  Escard.  Genie  Civil,  vol.  75. 
nos  24,  25  and  26,  Dec.  13,  20  and  27,  1919,  pp.  603-607,  7  figs,  pp.  622-627, 
24  figs.,  and  pp.  648-652,  10  figs.  Particulars  of  construction  and  records 
of  operation  of  Edison,  Rowland,  Waterhill,  Humboldt,  Negreanu,  Blake. 
Steinert-Kertler,  Grondel  and  Luther  magnetic  separators. 

MARINE  BOILERS 

Scotch,  Desion  of.  Application  of  Standardization  and  Graphical  Methods  to 
the  Design  of  Cylindrical  Return  Tubular  Boilers,  Henry  C.  E.  Meyer  Boiler 
Maker,  vol.  19,  no.  12,  Dec.  1919,  pp.  351-355,  11  figs.  Suggested  rules  for 
designing  boilers  of  Scotch  type.  Paper  read  before  Soc.  of  Naval  Architects 
and    Marine  Engrs. 

MARINE  STEAM  TURBINES 

Governor.  Westinghouso  Marine  Turbine  Governor.  Power,  vol.  50,  no.  20, 
Nov.  25,  Dec.  2-9,  1919,  pp.  766-767,  4  figs.  Governor  is  of  centrifugal  type 
Has  arrangement  for  automatic  control  of  steam  and  water  supply  to  glands, 
which  prevents  leakage  where  rotor  emerges  from  casing  on  both  high-  and 
low-pressure   turbines. 
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MATTER 

Structure  of.  Atoms  and  Molecules,  Frederick  Soddy.  Nature,  vol.  104,  no. 
2610,  Nov.  6,  1919,  pp.  230-233.  Lines  of  evidence  which  have  led  to  present 
conception  of  their  structure.^ 

The  Influence  of  Investigations  on  the  Electrical  Properties  of  Gases 
on  Our  Conceptions  of  the  Structure  of  Matter,  J.  J.  Thompson.  Nature, 
vol.  104,  no.  2610,  Nov.  6,  1919,  pp.  224-225.  Review  of  progress  during 
last  50  years. 

MECHANICAL  SCIENCE 

Progress  Since  1870.  Developments  of  Mechanical  Science,  W.  C.  Unwin. 
Nature,  vol.  104,  no.  2610,  Nov.  6,  1919,  pp.  241-243.  Historical  survey  of 
modification  of  steam  engine  since  1869  and  development  of  various  types 
of  internal-combustion  engines. 

Perfection  of  Mechanical  Apparatus  Developed  During  the  Last  Fifty 
Years,  J.  R.  Bibbins.  Jl.  Western  Soc.  Engrs.,  vol.  24,  no.  8,  Oct.  1919,  pp. 
491-496.  Notes  particularly  advent  of  steam  turbine,  heavy-duty  gas  engine 
and  producer  and  use  of  by-product  gases  from  blast  furnaces  and  coke  ovens. 

MELTING  POINTS 

Determination.  Melting  Point  Methods  at  High  Temperatures — I,  Leo  I.  Dana 
and  Paul  D.  Foote.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  1,  Jan.  7,  1920. 
pp.  23-28,  11  figs.  Description  of  determination  of  melting  points  of  metals, 
alloys,  salts  and  refractory  materials  by  use  of  thermo-electric,  resistance 
and  optical  pyrometers. 

METALS 

Cold  Work  On,  Effect  of.  The  Effect  of  Cold-Work  on  the  Metals  and  Alloys, 
Owen  W.  Ellis.  Metal  Industry,  (Lond.),  vol.  15,  nos.  21,  22,  23,  Nov.  21, 
Nov.  28  and  Dec.  5,  1919,  pp.  425^29,  6  figs.,  448-450,  and  465-469.  8  figs.: 
also  vol.  16,  no.  1,  Jan.  2,  1920,  pp.  4-6.  6  figs.  It  is  concluded  from  technical 
study  which  is  said  to  have  been  confirmed  with  experimental  evidence  that 
at  "certain  stage  in  deformation  the  iesistance  of  the  metal  or  alloy  to  further 
reduction  in  the  rolls  remains  more  or  less  constant  over  a  certain  'critical 
range.'  "  Articles  describe  experiments  to  determine  effect  of  cold  work  on 
density:  give  results  of  various  hanldness  tests,  and  outline  theories  advanced 
by  different  investigators  to  account  for  continuity  of  structure  and  for  re- 
markable changes  in  mechanical  and  physical  properties  of  cold-worked  metals 
and  alloys. 

''.rain  Size.  Modern  Views  Concerning  Changes  in  Grain  Size  in  Metals  (Nyare 
asikter  och  ron  angaende  korstorlekens  forandring  i  metaller).  Helmer  Back- 
strom.  Jernkontorets  Annaler,  vol.  70,  no.  9,  1919,  pp.  357-395,  16  figs. 
Discusses  experiments  made  and  theories  advanced  by  Brinell,  Stead,  Ewing, 
Rosenbain,  Tamman,  also  some  of  experiments  undertaken  after  1910  by 
Jolsten,  Sanveur,  Sherry,  Robin  and  other.  Photomicrographs  are  presented. 
Bibliography. 

Melting  Point.     Sec  Melting  Points. 

MILLING  CUTTERS 

New  Type.  A  New  Type  of  Milling  Cutter.  Machy.  (Lond.),  vol.  15.  no.  377, 
Dec.  18,  1919,  pp.  378-380,  5  figs.  Slitting  saw  6J4  in.  in  diameter  by  0.31 
in.  thich  made  from  flat  high  speed  steel  bar. 

MINE  RESCUE  APPARATUS 

Breathing  Apparatus.  Breathing  Apparatus  with  Regeneration  of  Air  (Les 
appareils  respiratoires  a  regeneration  de  l'air).  Genie  Civil,  vol.  75,  no.  26 
Dec.  27,  1919,  pp.  652-655,  2  figs.  Results  obtained  with  scaphandre  invented 
by  A.  &  L.  Boutan.     (See  Genie  Civil,  Jan.  23,  1915.) 

MINES 

Accidents  in.  Accidents  on  Haulage  Inclines — I,  V.  Watteyne  and  L.  Lebens. 
Quarry,  vol.  24,  no.  274,  Dec.  1919,  pp.  319-322,  7  figs.  Recommendations 
for  lessening  possibilities  of  accidents,  based  on  investigation  of  causes  of  such 
accidents  in  Belgian  mines  during  period  1889-1912.  Translated  from  Annales 
des  Mines  de  Belgique. 

Mining  Law  and  Economics — XIX,  David  Bowen.  Colliery  Guardian, 
vol.  118,  no.  3077,  Dec.  10,  1919,  pp.  1642-1643.  Court  decisions  defining 
employer's  liability  in  mine  accidents. 

Reinforced  Concrete,  Use  of.  The  Applications  of  Ferro-Concrete  in  Mines, 
T.  J.  Gueritte.  Colliery  Guardian,  vol.  118.  no.  3078,  Dec.  24,  1919,  pp. 
1709-1711,  4  figs.  Quotes  instances  where  reinforced  concrete  has  been  used 
in  shaft  sinking,  for  pit  props,  lining  of  galleries,  etc.  Paper  read  before  Mid- 
land Inst.  Min.  Civil  &  Mech.  Engrs. 

MINING 

Bookkeeping  Work  in.  Mine  Bookkeeping,  C.  B.  Hilmes.  Eng.  &  Min.  Jl., 
vol.  109,  no.  1,  Jan.  3,  1920,  pp.  22-26,  1  fig.  Condemns  use  of  complicated 
card  systems  and  emphasizes  importance  of  compiling  daily  reports  of  tonnages 
and  labor  costs. 

MINING  INDUSTRY 

Russia.  Mining  Conditions  in  Russia.  R.  S.  Botsford.  Eng.  &  Min.  Jl.,  vol.  109, 
No.  2,  Jan.  10,  1920,  pp.  70-74.     Reports  important  improvements  in  operations. 


MINING  LAWS 

Coal,  Mining.  Coal  Mining  Laws  Compared,  Alex  Moss.  Coal  Age,  vol.  17. 
no.  4,  Jan.  22,  1920,  pp.  171-172.  Tabulations  of  requirements  of  mining 
laws  in  regard  to  quantity  of  air,  number  of  men  on  each  split,  spacing  of  cross- 
cuts, distance  in  advance  of  air,  number  of  men  allowed  in  mines  with  single 
openings,  distance  between  openings,  spacing  of  refuge  holes,  clearance  for 
cars  and  drilling  for  water. 

Court  Decisions.     Abstracts  of  Current  Decisions  on  Mines  and  Mining,  J.  W. 
,       Thompson.     Dept.  of  Interior,  Bureau  of  Mines,  bul.  181,  law  serial  19,  1919. 
175  pp.     Concerning  minerals  and  mineral  lands,  public  lands,  eminent  domain, 
mining  corporations  and  partnerships,  mining  terms,  mining  claims,  and  sta- 
tutes relating  to  mining  operations. 
See  also  Mines,  Accidents  in. 

MONEL  METAL 

Analysis.  A  Rapid  Method  for  the  Analysis  of  Monel  Metal,  Philip  Covitz.  Chem. 
&  Metallurgical  Eng.,  vol.  22,  no.  1,  Jan.  7,  1919,  pp.  31-32.  Combination 
of  various  known  rapid  volumetric  and  gravimetric  methods. 

MORTAR 

See  Cement,  Mortar,  Contraction  of. 

MORTISING  MACHINE 

New  Type.  Improved  Key-Seating  and  Mortising  Machine.  Engineer,  vol.  128, 
no.  3330,  Oct.  24,  1919,  pp.  416-417,  6  figs.  Arrangement  for  producing  mort- 
ices is  so  designed  that  two  cutters  approach  center  of  work  simultaneously 
until  they  are  yi  in.  apart,  whereupon  traverse  of  rear  spindle  head  is  reversed 
so  latter  is  withdrawn  while  front  spindle  head  continues  its  forward  feed 
until  thin  remaining  wall  is  cut  away. 

MOTOR  STARTERS 
See  Electric  Motors,  Starting  Rheostats. 

MOTOR  TRUCKS 

Competition  with  Railways.  Motor  Truck  Competition,  W.  J.  Whiteside.  Elec. 
News,  vol.  29,  no.  1,  Jan.  1,  1920,  pp.  40-41.     How  railroads  can  meet  it. 

Specifications.  Motor  Truck  Specifications.  Power  Wagon,  no.  182,  Jan.  1920, 
pp.  49-64.  Major  specifications  of  internal-combustion  and  electric  trucks, 
grouped  according  to  load-rating  and  arranged  alphabetically  by  brand-name. 

MOTORCYCLES 

British  Show.  The  British  Motorcycle  Show,  M.  W.  Bourdon.  Automotive 
Industries,  vol.  42,  no.  1,  Jan.  1,  1920,  pp.  3-10,  35  figs.  Account  of  fifth 
International  Motor  Cycle  Show  which  opened  at  Olympia  one  week  after 
closing  of  automobile  show.  Seventy-six  different  makes  of  motor  cycles 
were  exhibited  in  addition  to  several  examples  of  British  three-wheel  run- 
abouts. 

NICHROME 

Castings  for  Heat  Treatment.  Nichrome  Castings  for  Heat  Treatment.  Proc. 
Steel  Treating  Research  Soc,  vol.  2,  no.  8,  1919,  pp.  34-38.  Nichrome,  which 
is  an  alloy  composed  of  60  per  cent  nickel,  remainder  being  principally  chromium. 
is  used  for  annealing  and  carbonizing  boxes,  heating  retorts,  cyanide  hardening 
pots,  etc.  Its  advantage  over  other  materials  is  said  to  be  that  it  avoids  crack- 
ing, growing,  scaling,  warping,  change  of  form,  corrosion  or  reduction  of  strength 

NICKEL 

Metallurgy  and  Uses.  Metallurgy  and  Uses  of  Nickel  (Le  nickel,  sa  meiallurgie. 
ses  emplois),  Leon  Guillet.  Genie  Civil,  vol.  75,  nos.  23  and  24,  Dec.  6  and 
13,  1919,  pp.  565-569,  5  figs.,  and  pp.  590-593.  Composition  and  properties 
of  nickel  and  copper  steels.  Ternary  alloys  of  copper,  nickel  and  zinc:  table 
giving  electric  resistance   of  various  nickel  alloys.     (Concluded.) 

NITRATE  INDUSTRY 

Chile.  The  Nitrate  Industry  of  Chile,  F.  G.  Donnan.  Chem.  Age,  vol.  1,  no.  24, 
Nov.  29,  1919,  pp.  634-635,  3  figs.  Mining  and  factory  processes.  Paper 
read  before  Roy.  College  of  Sci. 

NITROGEN 

Fixation  of.  Electrical  Energy  in  Fixation  of  Nitrogen,  Eric  A.  Lof.  Elec.  World, 
vol.  75,  no.  3,  Jan.  17,  1920,  pp.  14S-149.  Notes  on  comparative  value  of  arc 
process,  cyanamid  process,  synthetic  ammonia  process,  and  cyanide  prores- 

OIL 

Fuel,    Storage    of.     See   Fuel   Oil,    Storage. 

Lignt,  Fractionation  of.  Constant  Temperature  Still  Head  for  Light  Oil  Fraction- 
ation, Frederick  M.  Washburn.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12.  no.  1, 
Jan.  1920,  pp.  73-77,  4  figs.  Three  types  of  methods  for  fractionation  of  light 
oil  and  determination  of  benzine,  toluene,  and  solvent  naphtha,  are  discussed. 
Apparatus  which  is  said  to  bo  improvement  on  dephlegmator  of  Wilson  and 
Roberts  still  is  discribed  and  details  of  its  operation  are  given. 
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Pipe-Line  Transmission.  Oil-Pipe  Line  Transmission,  H  W.  Crozier.  Jl.  Elec- 
tricity, vol.  14,  no.  1,  Jan.  1,  1920,  pp.  24-27,  3  figs.  Study  of  methods  of 
determining  viscosity,  particularly  in  general  case  of  pipe  lines  where  oil, 
initially  heated,  cools  rapidly  as  it  flows  along. 

Rectified  Petroleum  Spirit.  Composition  of  Rectified  Petroleum  Spirit  from 
Toluol-Petroleum  Spirit  Runnings  of  Asiatic  Petroleum,  H.  G.  Evans.  Jl. 
BocChem.  Indus.,  vol.  38,  no.  23,  Dec.  15,  1919,  pp.  401T-402T.  1  fig.  Account 
of  investigations  undertaken  to  determine  approximate  composition  of  petrol- 
eum spirit  in  toluol-petroleum  spirit  runnings  from  Asiatic  petroleum. 

Refinbbt  SmjdqE,  UTILIZATION  of.  Utilization  of  Asphaltic  Base  Acid  Sludge 
Obtained  in  Refining  Petroleum  and  Shale  Oils,  Charles  Baskerville.  Jl. 
Indus.  &  Eng.  Chem.  .vol.  12,  no.  1,  Jan.  1920,  pp.  30-31.  Method  developed 
St   Dept.  of  Chem.,  College  of  City  of  X.V. 

World  Resources.  Political  and  Commercial  Geology  Series.  The  Petroleum 
Resources  of  the  World— II,  John  D.  Northrop.  Eng.  &  Min.  Jl.,  vol.  109, 
no.  1,  Jan.  3,  1920,  pp.  34-38,  1  fig.  It  states  that  American  British  and  Dutch 
interests  control  most  of  world's  oil;  also  that  U.  S.  is  supreme  in  western 
hemisphere  hut  has  not  aggressive  nationalistic  policy  of  foreign  governments. 

OIL  ENGINES 

Akroyd  Type.  Modern  Development  of  Oil  Engines,  Mark  Meredith.  Gas  Engine, 
vol.  22,  no.  1.  Jan.  1920,  pp.  32-33.     Particularly  of  type  using  Akroyd  principle. 

OIL  FIELDS 

Mackenzie  River  Basin.  The  Mackenzie  River  Basin,  Philip  Thompson.  Eng. 
&  Min.  Jl.  .vol.  108,  no.  31,  Dee.  6,  1919,  pp.  806-868,  1  fig.  Geological  features 
of  the  area  and  most  favorable  regions  in  which  to  prospect  for  mineral  and  oil. 

OIL  SHALES 

Kiln  Distillation.  The  Eventual  Retort  Plant  for  the  Distribution  of  Oil  Shales, 
Louis  Simpson.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  2,  Jan.  14,  1920, 
pp.  71-72.  Alleges  that  horizontal  revolving  kiln,  as  constructed  for  burning 
of  cement  clinker,  is  more  capable  of  handling  spent  shale  than  Scotch  retort. 

Nitrooen  from.  Recovery  of  the  Nitrogen  Contained  in  Oil  Shales,  Louis  Simpson. 
Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  1,  Jan.  7,  1920,  pp.  20-22  Writer 
believes  that  future  of  oil  shale  industry  is  largely  dependent  upon  construction 
of  "single  purpose"  retort  that  can  be  erected  at  low  cost  and  which  will  recover 
maximum  quantity  of  oil. 

OIL  WELLS 

Mapping.  Mapping  of  Oil  Wells,  S.  S.  Langley.  Eng.  &  Min.  Jl.,  vol.  108,  no.  22, 
Dec.  13  and  20,  1919,  pp  908-911,  5  figs.  Illustrates  charts  indicating  under- 
grounds conditions,  constructed  from  drillers'  reports. 

OPEN-HEARTH  FURNACES 

Acid,  Action  of  Iron  Oxides  on.  The  Action  of  Iron  Oxides  Upon  the  Acid  Furnace 
Structure,  J.  H.  Whiteley  and  A.  F.  Hallimond.  Engineering,  vol  108,  no. 
2807,  Oct.  17,  1919,  pp.  528-532,  10  figs.  Source  of  iron  oxides  carried  from 
furnace  by  outgoing  gases  is  considered  and  method  is  described  by  which 
comparative  amounts  present  in  gases  at  various  stages  of  process  may  be 
ascertained.     Paper  read  before  Iron  and  Steel  Inst. 

Electric  vs.  Electric  vs.  Open  Hearth  Furnace  Practice,  E.  H.  Ballard.  Blast 
Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  p.  62.     Comparison  of  costs. 

Large-Unit  Practice.  Open  Hearth  Practice  with  Large  Units,  N.  E.  Maccallum. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  52-55,  6  figs.  Double 
ladle  practice  is  upheld.     Experience  with  metalkase  brick  is  illustrated. 

Martin-Siemens.  Martin-Siemens  Furnaces  (Les  fours  Martin-Siemens),  A.  D. 
Williams.  Revue  de  Metallurgie,  vol.  16,  no.  5,  Sept.-Oct.  1919,  pp.  313-339, 
16  figs.  Survey  of  technical  and  experimental  researches  of  various  investig- 
ators, undertaken  with  a  view  to  determine  best  proportion  of  dimensions 
of  furnaces,  together  with  exposition  of  physical  phenomena  taking  lace  in 
furnace.     (To  bo  continued.) 

ORE  DRESSING 

Ball  Mills.  Fine-Grinding  in  Ball-Mills,  Henrv  Hanson.  Min.  &  Sci.  Press, 
vol.   120,  no.  1,  Jan.  3,  1920,  pp.  17-20.     Results  of  comparative  tests. 


Acetylene  &  Welding 
Illustrates  welding  of 


OXY-ACETYLENE  WELDING 

Boiler  Repairs.  Boiler  Repairs  by  Oxy-Acetylene  Welding. 
Jl.,  vol.  16,  no.  194,  Nov.  1919,  pp.  214-215,  8  figs, 
cracks  in  tube  plates. 

Boilers.  Autogenous  Welding  Accepted  in  Boiler  and  Pressure  Vessel  Repairs. 
Boiler  Maker,  vol.  20,  no.  1,  Jan.  1920,  pp.  17-18.  Committee  report  of  Engin- 
eers' Committee  of  Steam  Boiler  and  Fly-Wheel  Service  Bur.  which  was  made 
up  for  representatives  from  all  companies  writing  steam  boiler  insurance. 

Blowpipe  MANIPULATION.  Blowpipe  Manipulation.  A  New  Method  of  Executing 
Welds.  Acetylene  <t  Welding  Jl.,  vol.  16,  no.  194,  Nov.  1919,  pp.  218-219, 
3  figs.  Executing  welds  by  method  in  which  welding  rod  follows  blowpipe 
instead  of  preceding  it. 

Drop  Foroinos.  Fusion  Welding  Applies  to  Drop  Forgings.  S.  W.  Miller.  Can. 
Machy .,  vol  23,  no.  3,  Jan.  1 5,  1 920,  pp.  92-93.  Writer  holds  that  oxy-acetylene 
process  is  more  applicable  to  reclaiming  of  drop  forging  than  electric,  especially 
where  defects  are  small,  because  "while  the  electric  process  is  considerably 
cheaper     .     .     .  yet  there  is  greater  liability  with  the  electric  process." 


Fractures.  Metallurgy  for  Welders,  Paul  C.  Tris.  Acetylene  Jl.,  vol.  21,  no.  7, 
Jan.  1920,  pp.  480-482.  Photomicrographs  illustrating  various  conditions 
which  are  likely  to  be  found  in  fractures. 

Iron  Foundry  Work.  The  Welder  in  the  Iron  Foundry,  David  Baster.  Acetylene 
Jl.,  vol.  21,  no.  7,  Jan.  1920,  pp.  469-472,  2  figs.  Possibilities  of  effecting 
savings  in  foundry  by  introduction  of  welding. 

Isolated  Plant.  Oxy-Acetylene  Welding  in  an  Isolated  Plant,  J.  H.  Sto.iker. 
Acetylene  Jl.,  vol.  21,  no.  7,  Jan.  1920,  pp.  475-478.  Conditions  for  successful 
welding.     Paper  read  before  Can.  Natural  Gas   &  Petroleum  Assn. 

Procedure.  Oxy-Acetylene  Welding  and  Cutting,  Hugh  H.  Dyar.  Boiler  Maker, 
vol.  19,  no.  12,  Dec.  1919,  pp.  362-364.  Concerning  uniting  of  gases  in  torch, 
heat  treatment  of  cast  iron,  uses  of  special  jigs  for  tank  welding,  and  strength 
of  welds. 

OXYGEN 

EiEciFOLYTic  Production.     See  Hydrogen,  Electrolytic  Production. 

PAINTS 

Rosin  in.  Use  of  Rosin  in  Paint  and  Varnish,  Maximilian  Toch.  Chem.  &  Metal- 
lurgical Eng.,  vol.  21,  no.  15,  Dec.  24  and  31,  1919,  pp.  767-768.  Experiments 
are  quoted  in  which  it  is  said  that  rosin  with  china  wood  oil  paint  left  better 
surface  for  repainting  than  linseed  oil  paint.  Paper  read  before  Am.  Inst. 
Chem.  Engrs. 

PAPER  MAKING 

Cellulose  Formations.  Process  for  Cellulose  Formations.  Paper,  vol.  25,  no.  17, 
Dec.  31,  1919,  pp.  23-24.  German  patent  for  producing  cellulose  formations 
by  precipitating  ammoniacal  copper  oxide  cellulose  solution. 

Coloring.  The  Coloring  of  Paper,  Otto  Kress.  Paper,  vol.  25,  no.  19,  Jan.  14, 
1920,  pp.  17-20.  Equipment  required  for  testing  dyes  for  strength  and  shade. 
(Continuation  of  serial.) 

PAPER   MILLS 

See  Roofs,  Paper  Mill,  Decay  Prevention. 

PAVEMENTS,  ASPHALT 

Joining  to  Car  Tracks.  Asphalt  Paving  Laid  Without  Granite  Blocks  Alongside 
Rails,  Clifford  A.  Elliott.  E'.ec.  Ry.  Jl.,  vol.  55,  no.  3,  Jan.  17, 1920,  pp.  158-159, 
4  figs.  It  is  said  that  Pacific  Elec.  Ry.  has  omitted  granite  paving  blocks 
from  alongside  girder  and  T-rails  in  paved-street  construction. 

Mixtures.  Asphalt  Paving  Mixtures,  Prevost  Hubbard.  Better  Roads  &  Streets, 
vol.  9,  no.  11,  Nov.  1919,  pp.  369-370.     Their  classification. 

PAVEMENTS,  BITUMINOUS 

Aggregates  for.  Mineral  Aggregates  for  Bituminous  Pavements.  Wallace  L. 
Caldwell.  Mun  &  County  Eng.,  vol.  57,  no.  6,  Dec.  1919,  pp.  246:250.  Classi- 
fication of  causes  of  failure  of  bituminous  pavements  and  suggestions  in  regard 
to  method  of  testing  aggregates. 

Foundations  for.  Foundations  for  Warrenite-Bitulithic,  George  C  Warren.  Good 
Roads,  vol.  18,  no.  26,  Dec.  24,  1919,  pp.  261-262  and  264,  2  figs.  Discussion 
of  relative  merits  of  resilient  and  rigid  bases  for  warrenite-bitulithic  surfaces 
and  of  use  of  old  macadam. 

PAVEMENTS,  BRICK 

Economical  Construction.  Suggested  Economies  in  Brick  Street  and  Road 
Construction,  Will  P.  Blair.  Mun.  &  Country  Eng.,  vol.  57,  no.  6,  Dec.  1919, 
pp.  262-264.  In  designing  of  proper  tools  and  appliances  which  will  lessen 
actual  labor  necessary  in  construction. 

Resurfacing  with  Asphalt.  Method  of  Resurfacing  Worn  Brick  Pavement  with 
Asphalt,  Charles  E.  Murphy.  Eng.  &  Contracting,  vol.  53,  no.  1,  Jan.  7, 
1920,  p.  7,  3  figs.     Illustrates  method  of  applying  2-in.  asphaltic  concrete. 

PAVEMENTS,   CONCRETE 

Cold-Weather  Construction.  Precautions  for  Concrete  Pavement  Construction 
in  Cold  Weather.  Concrete  Age,  vol.  1,  no.  3,  Dec.  1919,  pp.  16-17.  Arrange- 
ment which  is  said  to  have  enabled  placing  of  concrete  at  from  75  to  85  deg. 
during  temperatures  from  4  to  43  deg. 

Voids  in  Aggregate.  Does  It  Pay  to  Determine  Void  Percentages  in  Coarse 
Aggregate  for  Concrete  Pavement?  William  G.  Crandall.  Mun.  &  County 
Eng.,  vol.  57,  no.  6,  Dec.  1919,  pp.  264-266,  2  figs.  Diagrams  for  obtaining 
interpolated  values  of  factors  when  voids  in  either  of  coarse  aggregates  vary 
from  multiple  of  5  per  cent. 

PAVEMENTS,   WOOD-BLOCK 

Creosote  Oil  for  Blocks.  Proper  Grade  of  Creosote  Oil  for  Wood  Paving  Blocks, 
K.  M.  Waddell.  Mun.  &  County  Eng.,  vol.  52,  no.  6,  Dec.  1919,  pp.  269-272, 
3  figs.  Characteristics  required  are  said  to  be,  (1)  toxicity,  (2)  waterproofing 
values,  (3)  permanence,  and  (4)  penetrance. 


PETROLEUM 


.See  Oil. 
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PILES 

Concrete,  Self-Sinking.  A  New  Self-Sinking  Concrete  Pile.  Engineer,  vol.  128, 
no.  3333,  Nov.  14,  1919,  pp.  498-499,  2  figs.  Built  as  beam  with  reinforcement 
and  having  in  its  center  duplex  conduits  feeding  series  of  water  jets,  a  large 
one  which  does  excavational  work  and  a  number  of  smaller  jets  which  help 
to  clear  away  spoil  and  at  the  same  time  to  facilitate  vertical  movement  of  pile 
by  overcoming  fractional  resistance  of  surrounding  earth,  sand,  gravel,  etc. 

Creosoted.  A  Conclusive  Record  for  Creosoted  Piles.  Ry.  Maintenance  Engr., 
vol.  16,  no.  1,  Jan.  1920,  pp.  23-25,  4  figs.  Railroad  trestle  which  lasted  thirty- 
five  years  without  requiring  any  special  care  or  maintenance,  is  quoted  as  example 
demonstrating  value  of  creosote  treatment. 

PIPE 

Wrought-Iron,  Manufacture.  The  Manufacture  of  Genuine  Wrought-Iron  Pipe, 
N.  Boland.  Jl.  Engrs.  Club  Philadelphia,  vol.  37,  no.  182,  Jan.  1920,  pp.  3-9, 
21  figs.     Historical  account  of  development  of  industry. 

PRECIPITATES 

Method  of  Analysis.  New  Method  of  Ph'ysico-Chemical  Analysis  of  Precipitates. 
Application  to  the  Study  of  Calcium  Phosphates  (Sur  une  nouvelle  mSthode 
d'analyse  physico-chimique  des  pr6cipit<;s.  Application  a  l'6tude  des  phos- 
phates de  calcium),  Pierre  Jolibois.  Comptes  rendus  des  stances  de  l'AcadSmie 
des  Sciences,  vol.  169,  no.  24,  Dec.  15,  1919,  pp.  1161-1163.  Utilization  of 
apparatus  described  in  C.  R.  vol.  169,  p.  1095,  which  permits  thorough  mixing 
of  two  liquids  to  mixing  under  uniform  conditions  of  salt  solutions  susceptible 
of  forming  precipitate. 

PRESSWORK 

Hot  Brass  Pressings.  Hot  Brass  Pressings,  E.  Austin.  Metal  Industry,  (Lond.), 
vol.  15,  no.  22,  Nov.  28,  1919,  pp.  445-448,  6  figs.  Illustrates  samples  of  hot 
brass  pressing  produced  on  various  types  of  presses. 

PROBABILITY 

Theory  of.  On  Some  Aspects  of  the  Theory  of  Probability,  Dorothy  Wrinch  and 
Horald  Jeffreys.  Lond.,  Edingurgh  &  Dublin  Phil.  Mag.,  vol.  38,  no.  228, 
Dec.  1919,  pp.  715-731.  Arguments  are  offered  in  substantiation  of  contention 
that  "  attempt  to  give  a  definition  of  probability  in  terms  of  frequency  is 
unsuccessful."  Set  of  axioms  is  suggested  as  basis  for  mathematical  theory 
of  probability. 

PROFIT  SHARING 

Form  of  Payment.  A  Financier's  View  of  Profit  Sharing,  Mortimer  L.  Schiff.  Auto- 
motive Industries,  vol.  41,  no.  26,  Dec.  25,  1919,  pp.  1247-1249.  Insists  upon 
a  well-grounded  understanding,  advising  inclusion  of  officers  and  directors, 
and  gives  suggestions  in  regard  to  form  of  payment. 

Reasons  for.  What  May  We  Expect  of  Profit  Sharing  in  Industry?  Ralph  E. 
Heilman.  Mech.  Eng.,  vol.  42,  no.  1,  Jan.  1920,  pp.  26-27.  Writer  mentions 
various  business  reasons  for  installing  profit-sharing  system  and  points  out 
effectiveness  of  profit-sharing  as  efficiency  device. 

PROPELLERS,   SHIP 

Blade  Repairs.  Burning  a  Tip  on  to  a  Propeller  Blade.  Mech.  World,  vol.  66, 
no.  1720,  Dec.  19,  1919,  pp.  294-295,  6  figs.     Illustrates  operations  required. 

Design.  The  Dyson  Method  of  Propeller  Design,  Shipbuilding  and  Shipping  Rec, 
vol.  14,  no.  25,  Dec.  18,  1919,  pp.  711-713,  1  fig.  Criticism  of  Dyson's  book, 
"Screw  propellers  for  hydraulic  and  aerial  propulsion." 

PUMPS 

Calculations.  Pump  Calculations,  H.  M.  Brayton.  Southern  Engr.,  vol.  32, 
no.  5,  Jan.  1920,  pp.  70-73,  2  figs.  Manner  of  drawing  charts  for  determining 
power  requirements  of  boilerfeed  pumps  and  pumps  for  general  power-plant 
purposes. 

Self-Measuring.  Improved  Self-Measuring  Pumps,  A.  W.  Macleod.  Petroleum 
World,  vol.  16,  no.  231.  Dec.  1919,  pp.  504-508,  4  figs.  Invention  relating 
to  measuring  device  of  pumps  designed  to  discharge  measured  quantities  of 
oil  per  each  full  stroke  or  per  portion  of  stroke. 

PYROMETERS 

Types  and  Uses.  Melting  Point  Methods  at  High  Temperatures — II,  Leo  I.  Danna 
and  Paul  D.  Foote.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  2,  Jan.  14, 
1920,  pp.  63-70,  13  figs.  Illustrates  uses  of  thermoelectric,  resistance  and 
optical  pyrometers  and  discusses  relative  value  of  these  instruments. 

RADIOTELEGRAPHY 

Detector  Sensitivity.  Triode  Amplifications  and  Detector  Sensitivity,  A.  Press. 
Electrician,  vol.  84,  no.  2173,  Jan.  9,  1920,  pp.  35-36,  3  figs.  Formula;  for 
potential  and  current  magnifications  and  for  detector  sensitivity. 

Relay,  Trigger.  A  Trigger  Relav  Utilising  Three-Electrode  Thermionic  Vacuum 
Tubes,  W.  H.  Eccles  and  F.  W.  Jordan.  Radio  Rev.,  vol.  1,  no.  3,  Dec.  1919. 
po.  143-148,  2  figs.  Describes  one-stroke  relay  which  when  ooerated  by  small 
triggering  electrical  impulse  undergoes  great  changes  in  regard  to  its  electrical 
equilibrium  and  then  remains  in  new  condition  until  reset.  Paper  read  before 
British  Assn.  for  Advancement  of  Sci. 


Static  Interference  Balance.     Radio  Frequency  Interference  Balance,  Win 

Age.  vol.  7.  no.  3,  Dec.  1919,  pp.  21-23,  3  figs.  Arrangement  provided  with 
auxiliary  system  for  balancing  out  static  disturbance  with  respect  to  receiving 
device. 

Transmitters.  Stabilizing  the  Energy  Output  of  Transmitters  Guitavc  Reuthe. 
Wireless  Age,  vol.  7,  no.  2,  1919,  p.  20.  Method  utilizes  frequency  changers  by 
which  fundamental  frequencies  of  primary  source  of  alternating  current  energy 
is  multiplied  to  obtain  frequencies  required  for  radiation. 

Some  Recent  Developments  in  Radio  Transmitters,  Morton  W.  Sterns. 
Wireless  Age,  vol.  7,  no.  3,  Dec.  1919,  pp.  17-20,  10  figs.  Particulars  of  buzzer 
transmitter  and  emergency  radio  transmitter. 

NSS — The  Annapolis  Radio  Station.  Wireless  Age,  vol.  7,  no.  3,  Dec. 
1919,  pp.  10-15,  11  figs.     General  description  of  arc  radio  transmitter. 

Vacuum-Tube  Receiving  Circuits.  The  Design  of  Multi-Stage  Vacuum  Tube 
Receiving  Circuits,  J.  Scott-Taggart.  Wireless  Age,  vol.  7,  no.  3,  Dec.  1919, 
pp.  15-17,  2  figs.  Remarks  relative  to  methods  of  connecting  vacuum  tubes 
in  cascade  for  purpose  of  receiving  wireless  signals.     (To  be  continued.) 

Weagant  Grotjp  Frequency   Circuit.     Weagant   "  Group   Frequency  "   Circuit. 
Wireless  Age,  vol.  7,  no.  2,  Nov.  1919,  pp.  19-20,  2  figs.     For  detection  and 
amplification  of  continuous  and  damped  oscillations. 
See  also  Triode  Valves. 


See  Electrons 
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RAILWAY  ELECTRIFICATION 

C.  M.  &  St.  P.  Power  Supply  and  Equipment.  The  Electric  Power  Supply  for  the 
Puget  Sound  Lines  of  the  Chicago,  Milwaukee  &  St.  Paul  Railroad,  A.  W. 
Copley.  Elec.  Jl.,  vol.  17,  no.  1,  Jan.  1920,  pp.  3-9,  16  figs.  Schematic  diagram 
of  substations  and  transmission  lines,  together  with  details  of  connections 
between  63,000-volt  system  of  Washington  Water  Power  Co.  and  110,000-volt 
feeders  at  Long  Lake. 

Melbourne,  Australia.  Electrification  of  Melbourne  Suburban  Railways.  Elecn., 
vol.  32,  no.  1,  Jan.  2,  1920,  pp.  12-20,  3  figs.,  also  Ry.  Gaz.,  vol.  32,  no.  1,  Jan. 
2,  1920,  pp.  12-20,  12  figs.  Leading  engineering  features  are  production  of 
electric  power  at  3300  volts,  between  phases,  by  means  of  three-phase,  25-cycle. 
turbine-driven  alternators,  raised  to  20,000  volts  by  static  transformers,  its 
transmission  at  this  pressure  to  substations  where  it  is  converted  to  1500  volts 
direct  current,  and  supply  to  trains  at  this  pressure  by  means  of  overhead 
contact  wire. 

Statistics.  The  Use  of  Electrical  Energy  on  the  Railroads.  Ry.  Elec.  Engr.,  vol.  10, 
no.  12,  Dec.  1919,  pp.  419-430,  4  figs.  Statistics  of  electrification  of  steam 
railroads  in  1919,  and  notes  on  application  of  electrical  automeehanical  freight 
handling,  together  with  review  of  recent  uses  of  electric  welding  for  repairing 
of  locomotives. 

RAILWAY  OPERATION      , 

Train  Control.  Automatic  Train  Control  Committee  Makes  Report.  Ry.  Age, 
vol.  68,  no.  3,  Jan.  16,  1920,  pp.  277-232.  Committee  concluded  that  relative 
merits  of  various  types  of  automatic  train  control  cannot  be  determined  until 
further  tests  have  been  made;  more  extended  service  tests  including  complete 
records  of  performance,  are  particularly  recommended. 

Train   Despatching.     Development  of  Train  Despatching  by   Telephone,  Stanley 
Rhoades.     Ry.  Signal  Engr.,  vol.  13,  no.  1,  Jan.  1920,  pp.  11-13    2  t 
that  progress  made  in  recent  years  permits  use  of  sets  on  longer  circuit 
all  stations  cut  in. 

RAILWAY   SHOPS 

Equipment  Needed.  Shop  and  Enginehouse  Equipment  and  Facilities.  Ry. 
Age,  vol.  68,  no.  1,  Jan.  2,  1920,  pp.  45-47,  2  figs.  It  is  estimated  that  over 
4146,000,000  should  be  spent  for  improved  shop  machinery  and  equipment 
in  next  three  years. 

RAILWAY   STATIONS 

Lighting.     See  Lighting,  Railway  Stations. 

RAILWAY  TRACK 

Design.  Railway  Track  Design  and  Manufacture,  W.  E.  L.  Dyer.  Can.  Ry.  & 
Marine  World,  no.  263,  Jan.  1920,  pp.  24-26,  9  figs.  Developments  in  devices 
for  rail  fastening  are  noted  and  recent  efforts  to  employ  welding  in  maintenance 
practice  are  outlined. 

Rail  Wear.  What  Makes  the  Rails  Wear  Out?  R.  C.  Cram.  Elec.  Ry.  Jl.. 
vol.  55,  no.  3,  Jan.  17,  1920,  pp.  149-154,  14  figs.  Diagrams  are  given  which 
shown  that  car  traffic  is  not  wholly  responsible  for  wear  but  that  vehicles  take 
large  tool  from  rail  heads. 

Spikes.  Holding  Power.  Laboratory  Tests  on  Holding  Power  of  Track  Spikes. 
Ry.  Age,  vol.  67,  no.  26,  Dec.  26,  1919,  pp.  1237-1239,  5  figs.  Results  of  tests 
at  Columbia  Univ.  on  holding  power  of  Sessler  grip  spike  with  that  developed 
by  ordinary  cut  spikes  and  screw  spikes. 

Spikes,  Purchasing.  Purchasing  Track  Spikes  LTnder  Specifications,  Howard  H. 
George.  Elec.  Ry.  Jl.,  vol.  55,  no.  3,  Jan.  17,  1920,  pp.  147-149.  1  fig.  Points 
out  benefit  derived  from  having  reasonable  specification  on  which  to  purchase 
spikes  and  observes  that  cost  of  inspection  to  insure  proper  compliance  is 
small.  Specifications  of  Am.  Elec.  Ry.  Assn.  for  steel  and  iron  track  spikps 
are  quoted. 

REAMERS 

Wear  of.  Disposition  of  Limits  in  Relation  to  Reamer  Wear.  Francis  W.  Shaw. 
Machy.,  vol.  15.  no.  378,  Dec.  25.  1919,  pp.  385-386,  3  figs.  Illustrates  unilateral 
and  bilateral  system  of  determining  tolerances. 
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RECORDS 

Filing  System.  Office  Records — Their  Filing  and  Indexing,  Irene  Warren.  Jl. 
Electricity,  vol.  44,  no.  I,  Jan.  1,  1020,  pp.  22-23,  3  figs.     Advantages  of  central 

filing  sytt 

RECTIFIERS 

Large-Capacity.  Mercury  Arc  Rectifiers  for  Large  Outputs.  Electrician,  vol.  84, 
no.  2172,  Jan.  2,  1920,  pp.  10-13,  8  figs.  Diagrammatic  representation  of 
types  built  by  Brown  Boveri  &  Co.,  Switzerland,  for  outputs  of  150-kw.  and 
500-kw. 


REDUCTION"   GEARS 


.See  Gears,  Reduction. 


REFRACTORIES 


Furnace  Linings.  Refractories  in  Heat-Treating  Furnaces,  John  A.  King.  Proc. 
Steel  Treating  Research  Soc,  vol.  2,  no.  8,  1919,  pp.  16-19  and  32.  Deals 
with  linings  and  factors  which  determine  life  of  linings,  and  gives  general  outline 
&f  kinds  of  refractories  and  various  tests  applied  to  them. 

Silica  Brick.  Silica  Bricks  (Les  briques  de  silice),  Pierre  Gilard.  Revue  Universelle 
dee  Mines,  vol.  2,  no.  3,  July-Aug.  1919,  pp.  559-582, 12  figs.  Survey  of  technical 
researches  concerning  influence  of  nature  of  silica  on  properties  of  brick.  (To 
be  continued.) 


See  Gravitation. 


RELATIVITY  THEORY 


RELAYS 


Overload.  Induction-Type  Overload  Relays — Their  Operation  and  Application. 
Victor  H.  Todd.  Power,  vol.  50,  no.  16,  Nov.  22,  1919,  pp.  583-585,  13  figs. 
Discusses  construction  and  operation  of  overload  relay,  in  which  movement 
similar  to  watt-hour  meter  is  used  to  obtain  protective  device  of  high  accuracy. 


ROOFS 

Paper  Mill,  Decay  Prevention.  Paper  Mill  Roofs,  R.  J.  Blair.  Paper  .vol.  25. 
no.  17,  Dec  31,  1919,  pp.  15-23,  12  figs.  Investigations  of  Forest  Products 
Laboratories  of  Canada  to  determine  best  method  of  preventing  decay  in  timber 
of  pulp  and  paper  mill  roofs. 

ROPE   DRIVE 

Indian  Mills.  Jute  and  Its  Manufacture  in  India.  Engineer,  vol.  128,  no.  3334. 
Nov.  21,  1919,  pp.  505-506,  7  figs.,  partly  on  supp.  plate.  Rope  driving  fron. 
slow-speed  horizontal  side-by-side  compound  engines  is  mentioned  as  general 
practice  in  Indian  mills. 

RUBBER 

Caoutchouc  Industry.  Caoutchouc  Industry  (L'industrie  du  caoutchouc).  G6nie 
Civil,  vol.  75,  no.  26,  Dec.  27,  1919,  pp.  661-662.  Production,  methods  of  test- 
ing and  classification  of  caoutchouc. 

Expansion  During  Vulcanization.  The  Expansion  of  Rubber  Compounds  During 
Vulcanization,  C.  W.  Sanderson.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  1. 
Jan.  1920,  pp.  37-40,  5  figs.  Experiments  to  determine  whether  or  not  use 
could  be  made  of  expansion  test  in  distinguishing  between  stocks  which  move 
freely  and  mold  well  and  those  which  do  if  mold  well. 

Synthetic.  Analytical  Determination  of  Synthetic  Rubber  (Versuche  zur  analy- 
tischen  Bestimmung  von  synthetischen  Kautshuk),  G.  Hiibner.  Gummi- 
Zeitung,  vol.  33,  no.  23,  Mar.  7,  1919,  pp.  361-362.     Results  of  tests. 

Volume  Increase  Under  Strain.  Volume  Increase  of  Compounded  Rubber 
Under  Strain,  H.  F.  Schippel.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  1,  Jan. 
1920,  pp.  33  37,  11  figs.  Account  of  tests.  It  is  concluded  that  "  the  gTeater 
the  mean  diameter  of  the  pigment  particles,  the  greater  is  the  volume  increase 
under  strain." 

RUST   PREVENTION 


RESEARCH 

Industrial.  Elements  of  Industrial  Research,  Frank  B.  Jewett.  Chem.  Age, 
vol.  1,  no.  7,  Dec.  25,  1919,  pp.  285-286.  Suggests  co-operation  of  teacher 
and  employer  of  technical  men. 

Industrial  Research.  Times  Eng.  Supp.,  no.  542,  Dec.  1919,  p.  367. 
Account  of  conference  convened  by  Dept.  of  Sci.  and  Indus.  Research  with 
a  view  to  exchanging  views  in  regard  to  problems  arising  out  of  establishment 
and  working  of  industrial  organizations. 

Organization  of.  The  Organization  of  Research,  Henry  Prentiss  Armsby.  Science, 
vol.  51,  no.  1300,  Jan.  9,  1920,  pp.  33-38.  Its  significance  for  advancement 
of  science.  Address  delivered  before  Agricultural  Section,  British  Assn.  for 
Advancement  of  Science. 

Workers,  Development  ok.  What  Is  Needed  to  Develop  Good  Research  Workers, 
W.  R.  Whitney.  Elec.  World,  vol.  75,  no.  3,  Jan.  17,  1920,  pp.  151-154,  7  figs. 
Suggests  that  students  be  encouraged  to  share  inspiration  of  engineering  work 
instead  of  being  instructed  in  facts  only. 

ROAD  TRACTION 

I'RE,SENT  Status.  The  Present  Position  of  Mechanical  Road  Traction,  C.  G.  Conradi. 
Jl.  Instn.  Mech.  Engrs.,  no.  9.  Dec.  19i9,  pp.  661-701  and  discussion,  pp.  702- 
706,  53  figs.,  partly  on  eight  supp.  plates.  Comparative  study  of  costs  of 
steam,  gasoline  and  electric  traction.  Problems  of  goods  transportation  are 
classified  and  economical  operation  by  one  of  these  three  systems  of  traction 
i9  determined  for  each  . 


See  Chains,  Roller. 


ROLLER  CHAINS 


ROLLING    MILLS 


Phosphatic  Coatings  for.  Phosphatic  Coating  for  Rust  Proofing  Iron  and  Steel. 
L.  E.  Eckelmann.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  15,  Dec.  24  and 
31,  1919,  pp.  787-789,  4  figs.  After  exposing  various  methods  of  phosphatizing 
writer  observes  that  while  phosphatic  coatings  "  are  not  so  resistant  to  wear 
and  abuse  as  sherardized  or  galvanized  metals,"  nevertheless  "  phosphatic 
rustproofing  is  considerably  cheaper  than  any  other  well  known  rustproofing 
process  in  use  today." 

SCIENTIFIC   MANAGEMENT 

British  Shops.  Scientific  Management,  H.  W.  A'.lingham.  Eng.  &  Indus.  Manage- 
ment, vol.  2.  no.  26,  Dec.  2.5,  1919,  pp.  S03-808,  5  figs.  Its  application  in 
British  shops. 

Mining  Industry'.  Tavlorism  in  the  Mine,  M.  Langrogne.  Colliery  Guardian, 
vol.  118,  no.  3078.  Dec.  27,  1919,  pp.  1714-1715.  Chief  requirements  for 
successful  application  are  seen  to  be,  unity  of  control,  reinforced  technical 
assistance,  and  precise  definition  of  working  program  and  mean3  of  carrying 
it  out.  (Concluded.)  Paper  read  before  Societ6  de  l'industrie  minerale  de 
France. 

Result  from.  Scientific  Management"  A  Solution  of  the  Capital  and  Labor  Problem — 
II,  J.  M.  Scott  Maxwell.  Machy.  (Lond.).  vol.  15,  nos.  377  and  37S,  Dec.  18 
and  25,  1919,  pp.  366-369,  2  figs.,  and  354-357.  Economical  aspect  of  payment- 
by-results  system.  Gives  charts  showing  comparison  of  efforts  extended 
in  manufacturing  operations  by  experienced  and  inexperienced  workers. 

See  also  Factory  Management;  Industrial  Management. 


SEAPLANES 

.See  Aeroplane  Engines,  Design. 


Draft  and  Peak  Load  Relations.  Plate  Mill  Draft  and  Peak  Load  Relation, 
J.  T.  Eaton.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  94-96 
3  figs.  Discussion  of  draft  and  peak  load  relations  as  influenced  by  steel  tem- 
perature and  number  of  passes. 

Friction  and  Spreading  Forces.  Friction  and  Spreading  Forces  in  Rolling  Mills, 
W.  B.  Skinkle.  Mech.  Eng.,  vol.  42,  no.  1,  Jan.  1920,  pp.  11-13,  5  figs.  Des- 
cription of  apparatus  designed  for  special  series  of  investigations  to  be  made 
on  experimental  rolling  mill  at  Carnegie  Inst,  of  Technology. 

irrh  Bureau  Studies  Practical  Rolling  Mill  Technical  Problems,  W.  B. 
Skinkle.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  84-88, 
6  figs.  Description  of  equipment  to  be  installed  at  Rolling  Mill  Research 
Bur.  for  experimental  measurement  of  friction  losses  and  spreading  forces 
on  rolls  and  roll  housings. 

Hot  Rolling,  Theories.  Theories  of  Hot  Rolling  (Les  theories  du  laminage  a  chaud), 
P.  Maringcr.  Revue  Universelle  des  Mines,  vol.  2,  no.  3,  July-Aug.  1919, 
pp.  425-533,  53  figs.  Energy  required  for  rolling  and  determination  of  efforts 
exerted  by  cylinders. (Concluded.) 

Rolling  PnoCBASES.  Boiling  Processes  from  Thermal  and  Mechanical  Points  of 
View,  Frithiof  Holmgren.  Jcrnkontorets  Annaler,  vol.  103,  May  31,  1919. 
pp.  87-124.  Discussion  of  process  of  rolling  of  metals,  both  historical  and 
technical  view  of  heat  application  and  power  consumption. 

r  Rolling.  Development  of  Modem  Sheet  Rollins,  W.  H.  Melaney.  Blast 
Furnace  A;  Steel  Plant,  vol.  8  no.  1,  Jan.  1920,  pp.  91-93.  Outline  of  opera- 
tion, peculiar  to  manufacture  of  sheets. 


SEMI-STEEL 
See  Cast  Iron,  Synthetic. 

SEWAGE  TREATMENT 

Brooklyn,  N.  Y.  Some  Results  of  the  Brooklyn,  N.  Y.,  Sewage  Treatment  Experi- 
ments. Eng.  &  Contracting,  vol.  53,  no.  2,  Jan.  14,  1920,  pp.  39-41.  Data 
pertaining  to  Imhof  tank  operation,  trickling  filters,  etc. 

Plainfield,  N.  J.,  Plant.  Plainfi^ld's  Sewage  Treatment  Plant.  Mini.  Jl.  & 
Public  Works,  vol.  47,  no.  22,  Nov.  29,  1919,  pp.  318-322,  7  figs.  Details  of 
operation  of  Imhoff  tanks  and  sprinkling  filters. 

SHAFT   SINKING 

See  Mines,  Shaft  Sinking;  Iron  Mines,  Shaft  Siridnc. 

SHAFTS 

Keywayb,  Influence  of.  On  the  Influence  of  Keyways  on  the  Stress  Distribution 
in  Cylindrical  Shafts,  T.  H.  Gronwall.  Trans.  Am.  Math.  Soc,  vol.  20,  no.  3. 
.lulv  1919,  pp  234-244,  1  fig.  Mathematical  expression  of  ratio  between 
maximum  stresses  in  keyed  and  full  parts  of  shaft. 
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SHERARDIZING 

Gas  Furnaces  for.  Temperature  and  Time  Very  Important  Factors  in  Sherardizing 
— Reasons  Why  Gas  Furnaces  Have  Many  Advantages  Over  Other  Methods 
of  Heating  in  This  Process.  Charles  A.  Drum.  Am.  Gas  Eng.  Jl.,  Ill,  no.  26, 
Dec.  27,  1919,  pp.  593-598,  3  figs.  Claims  that  cost  per  ton  with  gas  is  lower 
than  with  any  other  fuel. 

SHIP  CONSTRUCTION 

Castings  for.  Castings  for  Ship  Construction — XVII  and  XVIII,  Ben.  Shaw  and 
James  Edgar.  Foundry,  vol.  48,  nos.  1  and  2,  Jan.  1  and  15,  1920,  pp.  26-28, 
20  figs.,  and  71-74,  9  figs.  Methods  of  constructing  sloped  stern  frame  and  of 
molding  cast-steel  stern  frames  in  two-part  built  up  flask. 

Costs.  Steel  Ship  Construction  from  a  Management  Viewpoint.  Shipbuilding 
&  Shipping  Rec,  vol.  15,  no.  3,  Jan.  15,  1920,  pp.  80-82,  6  figs.  Suggestions 
for  determining  minimum  construction  cost  for  yards  with  given  shipbuilding 
capacity. 

Cruiser  Stern  in  Merchant  Ships.  The  Cruiser  Stern  in  Merchant  Shipbuilding. 
Shipbuilding  and  Shipping  Rec,  vol.  14,  no.  26,  Dec.  25,  1919,  pp.  736-738, 
12  figs.  Instances  in  which  adoption  of  cruiser  stern  is  said  to  have  effected 
saving  in  power  and  running  costs. 

Welding.     See  Welding,  Ship  Construction. 

SHIP   PROPULSION 

Electric.  Electric  Propulsion  of  Merchant  Ships,  W.  L.  R.  Emmet.  Pac.  Mar. 
Rev.,  vol-  17,  no.  1,  Jan.  1920,  pp.  78-82,  7  figs.,  partly  on  supp.  plate.  Compa- 
rative study  of  costs  of  installing  and  operating  merchant  ships  by  electricity 
and  steam.     Paper  read  before  Soe.  of  Naval  Architects  &  Mar.  Engrs. 

Features  of  the  Electric  Plant  of  the  Battleship  "Tennessee."  R.  L. 
Weber.  Elec.  Rev.  (Chicago"*,  vol.  76,  no.  3,  Jan.  17,  1920,  pp.  95-97,  3  figs. 
Ship  is  to  have  four  motors  each  rated  at  7000-hp.  and  180  r.p.m.,  but  it  is  said 
that  they  will  be  built  to  carry  8375-hp.  continuously  at  186.5  r.p.m.  Also 
article  on  same  subject  in  Elec.  News,  vol.  25,  no.  1,  Jan.  1,  1920,  pp.  38-39. 

Oil-Fired  Boilers.  Oil  as  a  Means  of  Ship  Propulsion  W.  C.  Teagle.  Nautica 
Gazette,  vol.  97,  no.  13,  Dec.  27,  1919,  pp.  457-458.  Points  out  advantages 
obtained  by  burning  liquid  fuel  in  place  of  coal  under  boilers. 

Turbined  Ship.  Propelling  Machinery  of  the  Leviathan,  Ernest  H.  B.  Anderson. 
Int.  Mar.  Eng.,  vol.  25,  no.  1,  Jan.  1920,  pp.  51-60,  19  figs.  Attention  is  called 
to  such  features  of  machinery  as  arrangement  which  permits  operation  of  two 
turbines  on  any  one  of  four  shafts  entirely  independent  of  other  units.  Vessel 
is  driven  by  Parsons  direct  type  of  steam  turbine.  Paper  read  before_Soc. 
of  Naval  Architects  &  Mar.  Engrs. 

GtnmNG  by  Electric  Signals.  Steering  Ships  by  Wireless,  R.  H.  Marriott.  Pac. 
Mar.  Rev.,  vol.  17,  no.  1,  Jan.  1920,  pp.  62-63,  2  figs.  Account  of  experiments 
to  devise  method  of  guiding  vessels  by  signals  from  submarine  cables. 

Telegraphing  Boats  Through  Channels  and  Along  Coasts,  R.  H.  Marriott. 
Telegraph  &  Telephone  Age,  no.  1,  Jan.  1,  1920,  pp.  4-7,  3  figs.  Electrical 
signaling  method  for  guiding  craft. 


STEAM  PIPES 

Deflection.  Deflection  of  Steam  Pipes,  H.  M.  Brayton.  Power  Plant  Eng.,  vol 
24,  no.  2,  Jan.  15,  1920,  pp.  128-129,  1  fig.  Formula;  and  chart  for  rapid  cal- 
culation. 

STEAM  POWER  PLANTS 

Cost  Data,  Records  of.  Planning  Records  of  Cost  Data.  Power  Plant  Eng. 
vol.  24,  no.  1,  Jan.  1,  1920,  pp.  8-19,  20  figs.  Recommends  various  forms^of 
records  and  means  and  systems  for  collection  of  data. 

Costs,  Unit,  Calculation  of.  Analysis  of  Cost  Records.  Power  Plant  Eng., 
vol.  24,  no.  1,  Jan.  1,  1920,  pp.  47-49.  Distribution  of  expenses  to  different 
services  and  calculation  of  unit  costs. 

Future  Development.  Future  Steam  Power  Plant  Development,  Bryant  Bannister. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  71-72.  Considers 
steam  units  as  most  important  future  source  of  power  for  blast-furnace  blowing 
and  emphasizes  advantages  of  using  of  economizers  in  boiler  installations. 

Review  of  Steam  Power  Plant  Improvement,  F.  E.  Kling.  Blast  Furnace 
&  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  68-70.  Writer  sees  tendency  towards 
higher  efficiency  in  utilization  of  fuel,  utilization  of  waste  heat  and  waste 
combustibles,  application  of  labor-saving  devices  and  tendency  towards  more 
rugged  design  of  machinery  and  apparatus  to  insure  continuity  and  decrease 
cost  of  repairs. 

Improvements  and  Replacements.  Improvements  and  Replacements.  Power 
Plant  Eng.,  vol.  24,  no.  1,  Jan.  1,  1920,  pp.  63-69,  2  figs.  Reasons  why  and 
time  when  it  i«  convenient  to  make  improvements  and  replacements  in  power 
plant. 

Increasing  Efficiency.  The  Increasing  of  Power  Plant  Efficiency,  Robert  June 
Power  House,  vol.  13,  no.  1,  Jan.  5,  1920,  pp.  8-10.  Importance  of  human 
factor  in  securing  efficiency  is  brought  out.  Writer  notes  that  "it  is  a  waste 
of  money  and  effort  .  .  to  go  into  greater  instrumental  refinements  than 
the  operator  can  intelligently  understand  and  handle  in  every  particular." 

Management  of.  Management  of  the  Power  Plant,  Robert  June.  Textile  World 
Jl.,  vol.  52,  no.  2,  Jan.  10,  1920,  pp.  105-109.  Human  factor  in  problem  of 
increasing  efficiency. 

Operating  Log  Sheets.  Planning  Operating  Log  Sheets.  Power  Plant  Eng.,  vol. 
24,  no.  1,  Jan  1,  1920,  pp.  34-43,  16  figs.  Suggested  procedure  for  studying 
operating  conditions  of  power  plant  with  object  of  reducing  costs. 

Preventable  Losses  in.  Analysis  of  Operating  Records.  Power  Plant  Eng., 
vol.  24,  no.  1,  Jan.  1,  1920,  pp.  55-62,  9  figs.  Methods  and  means  for  finding 
preventable  losses  in  power  plant. 

Records.  Power  Plant  Records  and  Analysis.  Power  Plant  Eng.,  vol.  24,  no.'l , 
Jan.  1,  1920,  pp.  2-3,  1  fig.     Classification  of  records. 

Tests,  Analyses  of.  Analyses  of  Tests.  Power  Plant  Eng.,  vol.  24,  no.  1,  Jan.  1, 
1920,  pp.  50-55,  4  figs.  Methods  of  comparing  data  obtained  in  tests  of  powor 
plant  equipment. 

Tests,  Forms  for.  Planning  Forms  for  Tests.  Power  Plant  Eng.,  vol.  24,  no.  1, 
Jan.  i,  1920,  pp.  20-33.  2  figs.  Data  required  for  determining  efficiencies 
of  apparatus  in  power  plant  and  formula;  for  calculations. 


SHOP  COMMITTEES 
See   Employees'    Representation. 

SILICA  BRICK 

See  Refractories. 

SPARK  PLUGS 

Sec  Aeroplane  Engines,  Spark  Plugs. 


STEAM  TURBINES 

Governors.     Steam-Turbines  Governors — I,  E.  Austin.     Mech.  World,  vol.  66,  no. 
1720,  Dec.   19,  1919,  pp.  295-296,  7  figs.     System  used  in  Parsons  turbine. 

Installing.     Placing  a  New  Turbine  in  Service,  .Roger  Taylor.     Power,  vol.  50 
no    16,   Nov.  22,   1919,  pp.   578-582,  9  figs.     Procedure  followed  in  leading 
alignment,  checking,  bucket  clearance,  adjustment  of  thrust  and  step  bearing, 
valve  setting  and  governor  adjustment. 

Marine.     See  Marine  Steam   Turbines. 


SPRINGS 

Metals  for.  Springs  and  Spring  Making  Metals.  John  F.  Springer.  Raw 
Material,  vol.  1,  no.  9,  Dec.  1919,  pp.  433-442,  15  figs.  Details  concerning 
spring  making  metals  and  manufacturers'  products.  It  is  pointed  out  that 
automobile  industry  alone  absorbs  estimated  $65,000,000  worth  of  springs 
annually  while  springs  used  in  machinery  and  apparatus  of  all  kinds  including 
toys,  reach  annual  value  of  £23,000.000. 

STANDARDIZATION 

Influence  of  War.  Influence  of  War  on  Shop  Standards,  R.  J.  Durley.  Can. 
Manufacturer,  vol.  40,  no.  1,  Jan.  1920,  pp.  106-110.  Developments  in  Can- 
adian factories. 

STAYBOLTS 

See  Locomotives,  Fireboxes. 

STEAM 

Flow  Measurements.  Steam  Flow  Measurements.  Power  Plant  Eng.,  vol.  24 
no.  1.  Jan.  1,  1920,  pp.  80-82,  7  figs.  Instruments  used,  their  construction, 
installation  and  care. 

High-Pressure.  What  the  Adoption  of  Higher  Steam  Pressures  Will  Mean,  F.  R. 
Parsons.  Electrician,  vol.  84,  no.  2172,  Jan  2,  1920,  pp.  7-8.  How  changes 
must  be  introduced  in  system  of  cylinder  lubrication  and  other  present  practices 
if  steam  pressures  are  increased  to  500  or  600  lb.  per  sq.  in. 


STEEL 

Case-Hardening.     See  Case-Hardening. 

Literature  for  1919.  Review  of  Iron  and  Steel  Literature  for  1919,  E.  H  McClel- 
land. Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1  Jan.  1920,  pp.  8-10.  Class- 
ified list  of  books,  serials  and  trade  publications. 

Machining  Costs,  Comparative.  Comparative  Study  of  Economical  Cost  of 
Turning  on  Lathe,  Stamping  and  Flanging  (Comparaison  entre  le  decolletflgp. 
le  matricage  et  l'emboutissage  au  point  de  vue  de  l'economie  du  prix  de  revient) . 
M.  A.  Dumont.  Revue  de  Metallurgie.  vol.  16,  no.  5,  Sept-Oct.  1919,  pp. 
348-356,  7  figs.  General  formulae  are  developed  for  estimating  net  cost  of 
producing  steel  piece  by  each  of  these  three  methods. 

Oxidation,  Prevention  of.  Calorizing  Process  to  Prevent  Oxidation,  G.  F.  Burgt-r. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1 ,  Ian.  1920,  pp.  109-110,  2  figs.  Calor- 
izing process  which  consists  of  applying  mixture  of  alumina  and  other  ingredient- 
at  high  temperature  to  metallic  surface  is  said  to  protect  treated  parts  from 
high  temperature  oxidation. 

Pickling  of.  The  Cleaning  of  Sheet  Steel  and  Iron  for  Enameling  Purposes,  R  R. 
Danielson.  Jl.  Am  Ceramic  Soc,  vol.  2.  no  11.  Nov  1919.  pp.  8S3-S0 1 
Summary  of  methods  used  in  cleaning  and  pickling  of  metals. 

Rifle-Barrel,  Flaws  iv.     Location  of  Flaws  in  Rifle-Barrel  Steel  by   Mac 

Analysis,  R.  L.  Sanford  and  Wm  B.  Kouwnhoven.  Dcpt.  Commerce. 
Scientific  Papers  of  Bur.  of  Standards,  no  343.  Oct.  3,  1919,  pp.  219-230,  16 
figs.  Apparatus  specially  constructed  was  used  to  explore  a  number  of  har- 
bor magnetic  uniformity.  Results  nre  said  to  have  demonstrated  that  magnetic- 
methods  is  amply  sensitive  to  detect  and  locate  flaws. 
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Self-Tempering.  Critical  Points.     Critical  Points  of  Self-Tempering  Steels  (feur 

les  points  critiques  d'aciers  auto-trempants).  P.  Dejean.     Comptes  rendus des 

Seances  de  l'Acadcmie  des  Sciences,  vol.  109,  no.  22,  Dec.  1.  1919,  pp.  1043- 

1045.  1  fig.     Examination  of  cooling  curves  obtained  by  differential  method 

f  nickcl-chromc-coppcr  steel. 

STEEL    CHROME-NICKEL 

Nichroloy  Products  The  Making  of  Nickel-Chromium  Products  W.  F.  Suther- 
lan.  Can.  Machy.,  vol.  23,  no.  2,  Jan.  8,  1920,  pp.  57-60,  5  figs.  Manufacture 
of  "nichroloy"  products.  "Nichroloy"  is  composed  principally  of  low-carbon 
steel,  chromium,  silicon,  manganese,  aluminum  and  nickel. 

STEEL,  HEAT  TREATMENT  OF 

Alloy  Steel.  Alloy  Steel  and  Heat  Treatment  in  the  Production  of  Special  Forg- 
ings.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  106-108,  7  figs. 
Practice  of  Am.  Forge  &  Machine  Co.  in  manufacture  of  high  grade  chrome- 
vanadium  and  steel  forgings. 

Bail-Bearing  Races.  Electric  Furnace  Installation  for  Heat  Treatment  of  Ball 
Bearing  Races.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp. 
115-117,  7  figs.  Treating  equipment  consists  of  pusher  type  furnace,  oil  quench 
tank  and  oil  drawing  bath  arranged  in  series  for  continuous  flow  of  material. 

Hardening.  The  Hardening  of  Steel,  H.  C.  H.  Carpenter.  Chem.  News,  vol.  119, 
no.  3112,  Dec.  5,  1919,  pp.  261-264.     Theories  of  hardening.     (Concluded.) 

See  also  Forging",  Electric  Heat  Treatment.. 
STEEL  INDUSTRY 


SUBMARINE  SIGNALING 

Radius  of  Operation.  Effect  of  Horizontal  Temperature  Layers  of  Sea  Water 
on  Radius  of  Sound  Signals  Under  Water  (Ueber  den  Einfiuss  horizontaler 
Temperaturschichtung  des  Seewassers  auf  die  Reichweite  von  Unterwasser- 
schallsignalen),  H.  Litchc.  Physikalische  Zeitschrift,  vol.  20,  no.  17,  Sept. 
1,  1919,  pp.  385-389,  2  figs.     Equations  and  curves  showing  radius  of  sound. 

SUBMARINES 

Influence  in  Warfare.  The  Influence  of  the  Submarine  in  Naval  Warfare  in 
the  Future,  W.  S.  King-Hall.  Jl.  Roy.  United  Service  Instn.,  vol.  64,  no.  455. 
Aug.  1919,  pp.  359-381.  Summarizing  experience  of  last  war,  writer  concludes 
that  for  purpose  of  tactical  attack  submarine  did  not  prove  its  importance, 
but  he  notes  that  strategically,  "a  flotilla  of  submarines  represent  a  concen- 
tration of  armed  force,  and  the  fact  that  this  concentration  can  emerge  and 
disappear  from  sight  is  an  important  point." 

SUBSTATIONS 

Automatic.  Automatic  Substations  Eliminate  Labor  Expense,  R.  J.  Wensley. 
Elec.  World,  vol.  75,  no.  3,  Jan.  17,  1920,  pp.  137-138.  Operating  expense  of 
two  stations,  one  used  for  industrial  service  and  other  for  three-wire  circuits. 

SULPHURIC  ACID 

Recovery  from  Sodium  Bisulphate.  Recovery  of  Sulphuric  Acid  (La  recupera- 
tion de  l'acide  sulphurique).  Genie  Civil,  vol.  75,  no.  26,  Dec.  27,  1919,  pp. 
655-657.  Process  of  recovering  sulphuric  acid  from  sodium  bisulphate  obtained 
as  residue  in  manufacture  of  explosives.       * 

See  also  Coal,  Pyrite,   Use  of. 


Electkic  Drive.  Electricity  in  Steel  Industry,  1919,  G.  E.  Stoltz.  Blast  Furnace 
&  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  4-7,  0  figs.  Outlines  usual  methods 
of  operating  electric  drive  and  presents  charts  showing  costs  and  other  data. 

Metallurgical  Progress.  Metallurgical  Progress  in  Steel  Industry.  Blast 
Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  56-58.  No  radical  depart- 
ures in  metallurgical  processes  are  believed  to  have  been  developed  even  during 
the  war,  and  it  is  remarked  that  progress  made  consisted  chiefly  in  a  more 
intelligent  application  of  processes  already  known. 

STEEL,  MANGANESE 

•Hearth.  Making  Manganese  Steel  by  the  Open-Hearth  Process,  E.  L.  Shaner. 
Foundry,  vol.  48,  no.  2,  Jan.  15,  1920,  pp.  63-66,  8  figs.  Attention  is  specially 
called  to  method   of  adding   alloy  and   quenching  heat-treated   castings. 

STEEL,  MOLYBDENUM 

^rttes  and  Uses.  Molybdenum  and  Molybdenum  Steel.  W.  E.  Simpson. 
Min.  &  Sci.  Press,  vol.  119,  no.  25,  Dec.  20,  1919,  pp.  894-890.  As  example 
of  toughening  property  imparted  to  steel  by  addition  of  over  one  per  cent  molyb- 
denum, it  is  mentioned  that  plates  of  war  tanks,  which  were  made  of  this  steel 
were  unafTtcctcd  by  machine-gun  fire  at  ten  yards  point-blank  range.  Com- 
mercial applications  of  molybdenum  steel,  particularly  in  mining  industry, 
are   quoted. 

STREET  RAILWAYS 

Leakage  Resistani  r.  ok  Roadbeds.  Leakage  Resistance  of  Street  Railway  Road- 
beds and  Its  Relation  to  Electrolysis  of  Underground  Structures,  E.  R.  Shep- 
ard.  Dept.  Commerce,  Technologic  Papers  of  Bur.  of  Standards,  no.  127, 
'let.  6,  1919,  39  pp.,  10  figs.  Roadbeds  constructed  with  solid  concrete  bal- 
last,  vitrified  brick,  or  other  nonporous  pavements,  were  found  to  have  low 
leakage  resistance  to  earth,  and  roadbeds  constructed  with  foundation  of  clean, 
crushed  stone  under  concrete  paving  base  much  higher  resistance  than  road- 
beds with  solid  concrete  ballast.  Other  types  were  experimented  with.  Com- 
parative i'  given. 

M  untenance  of  Way.  Maintenance  ol  Waj  for  Street  Railways,  W.  R.  Dunham. 
Elec.  Ry.  .11..  vol  55,  no.  2,  Jan.  10,  1920,  pp.  103-107,  10  figs.  Describes 
organization  and  methods  employed  for  carrying  on  work  necessary  for  main- 
taining tracks  of  a  Connecticut  company. 

ic:e-at-Coki     \ei  Service-at-CosI     Agreements,    Harlow    C.    Clark. 

Aera,  vol.  s.  no    5,   Dee.   1910,  pp.  582-593.     Analysis  of  laws  and  ordinances 
of  city  of  Montreal. 

\  vm'ation.     Valuation  and  Accruing  Depi  ciation,  P.  J.  Kealy.     .11.  Western  Soc. 

Engrs.,  vol.  25,   in,,   ].  Jan.  5,   1920,  pp.    11-14.     In  opinion  of  writer  future 

'.f   traction   companies   lies  along  way  to  private  operation  based  on  cost  of 

ervice,  with  sufficient  public  supervision  to  insure  proper  costs  and  adequate 

service. 

,s',/    al  o   EU  <  d  i'i    Rath  ay 

STkl  CT1  RES 

Statically  Indeterminate,  Analyzing  Advantages  of  the  Slope  Deflection 
Method  of  Analyzing  Statically-Indeterminate  Structures,  M.  Grodsky,  Eng, 
&  Contracting,  vol  52,  no.  26,  Dec.  24,  1919.  pp.  720-723.  10  figs.  Analysis 
Of  two  Statistically-indeterminate  st  rui  t  in  r  ol  slope-deflection  method.  Refer- 
ence is  made  t..  computation  ol  sarin  truiture  by  least-work  method  in  Eng. 
&  Contractu. i',  Sept.  24,  1910. 


TANKS 

Concrete.  Concrete  Tanks  for  Industrial  Purposes.  Contract  Rec,  vol.  33,  no. 
53,  Dec.  31,  1919,  pp.  1211-1212.  Construction  requirements  of  concrete 
tanks  for  storage  of  mineral  oils,  brine,  molasses,  vegetable  and  animal  oilo 
and   chemicals. 

The  Handling  of  Cocanut  Oil,  Charles  W.  Gciger.  Power  Plant  Eng., 
vol.  24,  no.  2,  Jan.  15,  1920,  pp.  121-126,  8  figs.  Description  of  Philippine 
Vegetable  Oil  Co.'s  storage  plant  including  constructional  features  of  reinioroed- 
concrete  storage  tanks. 

Oil.     .See  Concrete. 

Wooden.     See  Water  Meiers,  Railway  TTa.'er  Service. 

TAXES 

British  System  of  Levying.  A  Simple  Progressive  Tax  and  Its  Bearing  on  the 
Federal  Income  Tax  and  Other  Acts,  H.  S.  Carslaw.  Jl.  &  Proc.  Roy.  Soc. 
New  South  Wales  for  1918,  vol.  52,  pp.  203-214  2  figs.  Mathematical  analysis 
of  systems  of  levying  taxes  in  Great  Britain  and  various  states  in  Australia. 

TELEGRAPHY 

Baudot  Quadruplex.     The  Baudot.     Telegraph  and  Telephone  Jl.,  vol.  6,  no.  57, 
Dec.   1919,  pp.  31-33.   6  figs.     Electric  weight  lift  attatchment  as  applied  at 
Indian    Government   Telegraph    Works    to   both    distributor    and    receiver. 
(Continuation  of  serial.) 

TELEPHONY 

Progress  in  1919.  Progress  in  the  Art  of  Communication,  Bancroft  Gherardi  and 
Frank  B.  Jewett.  Elec.  World,  vol.  75,  no.  4,  Jan.  24,  1920,  pp.  202-204, 
1  fig.  Opinion  is  advanced  that  development  of  machine  switching  of  tele- 
phone circuits  and  further  application  of  vacuum  tubes  marked  yeflr  of  1919. 


TETRYI. 


See  Explosives,    Tetryl. 


TEXTILE  MILLS 
Cleaning   IN.     See  Compressed  Air,  Textile  Uses, 

Conveyors  for.  Conveying  Systems  in  Textile  Mills.  Textile  World  Jl.,  vol.  57. 
no.  2,  Jan.  10.  1920,  pp."  101-103,  5  figs.  Their  development  and  relation  to 
transport.     (To  be  continued.) 

Drawing  Rolls,  Setting.  The  Setting  of  Drawing  Rolls.  Textile  World  .11  . 
vol.  57,  no.  3,  Jan.  17,  1920,  pp.  45-46,  6  figs.  Writer  asserts  that  improper 
setting  or  neglect  of  any  kind  of  setting  of  drawing  rolls  on  moving  and  spin- 
ning frames  in  cotton  mills  is  responsible  for  considerable  amount  of  deficient 
work    and    waste. 

Hot-Water  Supply.  Hot  Water  Supply  of  Textile  Mills.  W.  ('.  Beekley.  Textile 
World  Jl.,  vol.  57,  no.  2,  Jan.  10,  1920,  pp.  103-105.  Need  of  careful  ana- 
lytical study  of  conditions  in  every  plant  is  pointed  out. 

Use  of  Steam  in.  Steam  Use  in  Textile  Process,  George  II.  Perkins.  Mech.  Eng.. 
vol.  42,  no.  1,  Jan.  1920,  pp,  14-16,  2  figs.  Tables  of  comparative  figures 
showing  importance  of  use  of  steam  for  manufacturing  processes  in  textile 
industry.  Analyses  are  given  of  various  uses  to  which  steam  is  put,  and  sug- 
gestions are  made  for  research  and  improvement  of  economy. 
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THERMIONIC  VALVES 

Alternating-Current  Generation.  The  Three-Electrode  Thermionic  Valve  as 
Alternating  Current  Generator,  C.  L.  Foretscue.  Engineering,  vol.  108,  no. 
2807,  Oct.  17,  1919,  pp.  525-527,  10  6gs.  Theory  of  combination  of  valve 
and  capacity-inductance  circuit.  (Concluded.)  Paper  read  before  Eng. 
Section,  British  Assn.  for  Advancement  of  Science. 

The  Three-Electrode  Thermionic  Valve  as  Alternating  Current  Generator, 
C.  L.  Fostescue  Radio  Rev.,  vol.  1,  nos.  2  and  3,  Nov.  and  Dec.  1919,  pp. 
83-88  and  134-143,  15  figs,  partly  on  three  supp.  plates.  Account  of  work 
done  during  war  in  Wireless  Telegraphy  Department  of  Portsmouth  Signal 
School  England. 

Ionic  Oscillations  in.  Ionic  Oscillations  in  Three-Electrode  Thermionic  Valves, 
R.  Whiddington.  Radio  Rev.,  vol.  1,  no.  2,  Nov.  1919,  pp.  53-58,  3  figs. 
Scheme  of  circuits  devised  for  producing  strong  oscillations  of  soft  valve. 
There  are  no  capacity  inductance  circuits  but  only  two  sources  of  potential 
one  oonstant  in  anode  circuit  and  one  variable  in  gird  circuit. 

Phtsic9  op.  Notes  on  the  Physics  of  the  Thermionic  Valve,  T.  G.  Petersen.  Wireless 
World,  vol.  7  no.  82,  Jan.  1920,  pp.  566-572,  10  figs.  Summary  of  kinetic 
theories  in  relation  to  gases,  liquids  and  solids,  is  presented  with  a  view  to 
clarifying  conception  of  emission  of  electricity  from  hot  metals  in  vacuo.  (To 
be  continued.) 

THERMOELECTRONIC  EMISSION 

Theory.  Thermoelectronic  Emission  (L'emission  thermo-eleetronique),  F.  Wolfers. 
Journal  de  Physique,  vol  9,  Mar.  1919,  pp.  95-114,  8  figs.  Theory  of  thermo- 
electronic emission. 

THERMOREGULATORS 

Gout.  Some  Characteristics  of  the  Gouy  Thermoregulator,  T.  S.  Sligh.  Jl.  Am. 
Chem.  Soc,  vol.  42,  no.  1,  Jan.  1920,  pp.  60-68,  1  fig.  Describes  modification 
in  which  fixed  contact  element  is  replaced  by  oscillating  contact  element. 
It  is  claimed  that  such  modification  would  reduce  the  periodic  variation  of 
bath  temperature  and  erratic  variations  due  to  variations  of  mercury  surface 
to  fraction  of  values  obtained  with  usual  form. 

TIDAL  POWER 

Hoiewell,  N.  B.  Proposed  Tidal  Power  Development  at  Hopewell.  Elec.  Times, 
vol.  56,  no.  1469,  Dec.  11,  1919,  pp.  462-463,  2  figs.  Suggested  layout  for 
obtaining  continuous  power  from  tides. 

Problems.  Tidal  Power:  Problems  for  Solution.  William  T.  Taylor.  Elec.  Times, 
vol.  56,  nos.  1468  and  1469,  Dec.  4  and  11,  1919,  pp.  439-440  and  464-465, 
1    fig.     Available   head   system   versus   constant   head   system.     (Concluded.) 

TIMBER 

Teste  of.  Physical,  Static  and  Dynamic  Tests  of  Timber  Used  in  General  Con- 
struction Work  and  Also  Timber  Used  in  Aeroplane  Construction  (Les  essais 
physiques,  statiques  et  dynamiques  des  bois  de  construction  et  d'aviation). 
Genie  Civil,  vol.  75,  no.  26,  Dec.  27,  1919,  pp.  657-661,  4  figs. 

TIME 

Measurement  of  Short  Intervals.  Measurement  of  Very  Short  Intervals  of 
Time  (Sur  quelques  determinations  de  durees  tr^s  courtesl.  Ch.  de  Watte- 
yille.  Journal  de  Physique,  vol.  9,  Mar.  1919,  pp.  91-95,  3  figs.  Methods 
for  determining  (1)  duration  of  combustion  of  powder,  (2)  time  which  elapses 
between  establishment  of  current  in  a  wire,  and  inflammation  of  explosive 
surrounding  wire,  and  (3)  time  in  which  small  restilinear  displacement  takes 
place. 

TRACTOR  ENGINES 

IIeavt-Duty.  A  Tractor  Engine  for  Heavy  Duty.  Automotive  Industries,  vol  41, 
no.  26,  Dec.  25,  1919,  pp.  1262-1263,  4  figs.  Connecting  rod  of  unusual  form, 
the  elimination  of  breather  on  crankcase  and  connecting-rod  bearing  which  is 
cast  in  rod  are  quoted  as  unique  features  of  new  Midwest  tractor  engine. 

The  New  Midwest  Tractor  Engine,  Lou  R.  Smith.  Gas  Engine,  vol.  22, 
no.  1,  Jan.  1920.  pp.  21-23,  3  figs.     Design  of  4JS  by  6  in.  engine. 

TRANSFORMERS 

Coolino  Windings  After  Snut-Down.  Cooling  of  Transformer  Windings  After 
Shut-Down,  V.  M.  Montsinger.  Gen.  Elec.  Rev.,  vol.  22,  no.  12,  Dec.  1919. 
pp.  1056-1065,  12  figs.  Advantages  and  disadvantages  of  various  possible 
methods  of  determining  temperature  correction  for  cool'ng  of  transformer 
windings  after  shut-down. 

Lighting,  Circulating  Currents  in.  Circulating  Currents  in  Lighting  Trans- 
formers, F.  Keith  D'Alton.  Elec.  News,  vol.  29,  no.  1,  Jan.  1,  1920,  pp.  36-38, 
5  figs.     Vectorial  solution   of  various  problems. 

Polyphase  Connections.  Characteristics  of  Some  Polyphase  Transformer  Con- 
nections. L.  F.  Blumo  and  R.  Bovajian.  Gen.  Elec.  Rev.,  vol.  22,  no.  12, 
Dec.  1919,  pp.  1035-1043,  28  figs.  Analysis  of  properties  of  polyphase  con- 
nections  of   both   transformers   and   auto-transformers. 


TRAWLERS 

Diesel-Electric-Driven.  Marine,  Diesel  Electric-Driven  Trawler,  S.  H.  Wilson. 
Rudder,  vol.  36,  no.  1,  Jan.  1920,  pp.  3-5,  9  figs.  Vessels  is  fitted  with  two 
Diesel  engines  of  240  hp.  which  are  connected  to  electric  generator. 

TRIODE  VALVES 

Internal  Action  of.  An  Investigation  of  the  Internal  Action  of  a  Triode  Valve, 
W.  H.  Eccles.  Radio  Rev.,  vol.  1,  nos.  1,  2  and  3,  Oct.,  Nov.  and  Dec  ,  1919, 
pp.  1 1-20,  10  figs. ;  67-77,  6  figs,  and  127-134,  5  figs.  Technical  study  of  "space- 
charge  effect"  due  to  electric  reflections  between  free  electrons,  and  "shielding 
action"  exercised  by  control  electrode  over  cathode  and  space  charge  near 
it;  suggested  theory  of  gird;  effect  of  fall  of  potential  along  the  filament. 

Parallel  Arrangement.  A  Method  of  Using  Two  Triode  Valves  in  Parallel  for 
Generating  Oscillations,  W.  H.  Eccles  and  F.  W.  Jordan.  Radio  Rev.,  vol.  1, 
no.  2,  Nov.  1919,  pp.  80-83,  5  figs.  Proposes  improvement  consisting  in 
arranging  two  tubes  for  acting  upon  flywheel  circuit  by  triode  and  high-voltage 
battery  symmetrically  in  every  half-period.  Paper  read  before  British  Assn. 
for  Advancement  of  Sci. 

TUBES 

Seamless  Steel,  Manufacture.  The  Manufacture  of  Solid  Drawn  or  Seamless 
Tubes— I.  Machy.  (Lond.),  vol.  15,  no.  378,  Dec.  25,  1919,  pp.  399-101, 
4  figs.     Table  showing  length  of  billet  required  to  produce  blooms  10  ft.  long. 

TUNGSTEN 

Smelting  and  Leaching.  Manufacture  of  Pure  Tungsten  Metal — Operations  at 
the  Fandsteel  Products  Company,  Chester  H.  Jones.  Chem.  &  Metallurgical 
Eng.,  vol.  22,  no.  1,  Jan.  7,  1920,  pp.  9-16,  16  figs.  Smelting  and  leaching 
ore.  Production  of  ammonium  paratungstate,  tungstic  acid,  and  oxides. 
Reduction  operations  and  design  of  furnaces  used  to  secure  pure  metal.  Work- 
ing qualities  of  product.     Future  markets. 

TUNNELS 

Ventilation.  Artificial  Ventilation  of  Tunnels  (La  ventilation  artifioielle  des  tun- 
nels), Henri  Besson.  Bulletin  Technique  de  la  Suisse  Romande,  vol.  45,  no.  25, 
Dec.  13,  1919,  pp.  272-274.  Nature  of  calculations  involved  is  illustrated 
by  assuming  conditions  in  example  and  determining  such  quantities  as  volume 
of  air  required  per  second,  etc. 

TURBO-GENERATORS 

Failures  of.  Failures  of  Turbo-Generators  and  Suggestions  for  Improvements, 
J.  Shepherd.  Engineering,  vol.  109,  no.  2819,  Jan.  9,  1920,  7  figs.  Failures 
are  classified  into  (1)  mechanical  weakness,  (2)  electrical  weakness,  (3)  heating 
and  fire  risks,  and  (4)  ventilation  difficulties.  Each  of  these  is  discussed  in 
detail.     (To  be   continued.)     Paper  read   before   Instn.   of  Elec.   Engrs. 

URANIUM 

Radioactivity  of.  Radioactivity  of  Uranium  (Sur  la  radioactivite  de  l'uranium), 
Charles  Staehling.  Comptes  rendus  des  Seances  de  l'Academie  des  Sciences, 
vol.  169,  no.  22,  Dec.  1,  1919,  pp.  1036-1039.  Observations  made  while  invest- 
igation evolution  of  uranium  into  uranium  I  and  uranium  II. 


VACUUM 


Measurement.     See  Barometers. 


VACUUM  TUBES 
See  Radiolehrjraphy,   Auiiion.t;  also    Vacuum-Tube  Receiring  Circuits. 

VALUATION 
See  Street  Railways,  Valuation. 

WAGES 

Percentage    Premium    Systems.     Wages    and    Bonus    Systems — IV,    Herb*  i 

Armitage.     Eng.  &  Indus.  Management,  vol.  3,  no.  1.  Jan.  1,  1920,  pp.  18-20, 
3  figs.     Exposition  of  operation  of  percentage  premium  systems. 

Unit  Basis  for.     Earnings  versus  Wages,  Dudley  R.   Kennedy.     InduB.   Manag.  - 
ment,  vol.  58,  no.  6,  Dec.  1919,  pp.  465-469.     Starting  from  crying  need  for 
production  of  more  goods  writer  states  his  belief  that  only  method  that  proi 
success  is  adoption  of  syetem  for  paying  earnings  upon  unit  basis. 

See    alio    Bonv."    Systems. 


WATER  HAMMER 


TRANSPORTATION 

Highway.  The  Basis  of  an  Economic  Theory  of  Highway  Transportation,  Robert 
C.  Barnett.  Good  Roads,  vol.  18,  no.  25,  Dec.  17,  1919,  pp.  253-254,  250 
and  260,  1  fig.  Based  on  graphs  showing  tractive  resistance  in  terms  of  cost 
of  pavement. 


Formula  for.     Maximum  Water  Hammer  in   Conduits  Formed  of  Two  or    1 

Sections  of  Different  Diameters  (Calcul  du  coup  de  belier  maximum  dans  le> 
conduites  formees  de  deux  on  trois  troncons  de  diametre  differents),  Ed.  Carey. 
Revue  Generate  de  l'Electriritc,  vol.  6.  no.  23,  Dec.  6,  1919,  pp.  787-801,  11 
figs.  Application  of  De  Sparrc  formula;  to  conduit6  consisting  of  three  sec- 
tions.    (Concluded.) 
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Remedy  for.  Water  Hammer  in  Conduit  Under  Pressure  (Les  coups  de  belier 
danB  conduites  forcecs).  Genie  Civil,  vol.  76,  no.  1,  Jan.  3,  1920,  pp.  9-12, 
6  figs.  Suggests  means  of  overcoming  water  hammer  in  hydroelectric  install- 
ations.    (To  be  continued.) 

METERS 

Railway  Water  Service.  Report  of  Committee  XIII — On  Water  Service.  Bui. 
Am.  Ry.  Eng.  Assn.,  vol.  21.  no.  220,  Oct.  1919,  pp.  65-97,  6  figs.  Report 
includes  recommendations  in  regard  to  water  meters  considered  as  suitable 
for  railroad  water  service  and  methods  for  testing  and  reading  meters,  and 
specifications  for  wooden  water  tank  of  50,000-gal.  capacity. 

WATER  PIPES 

Laying  in  Frozen  Ground.  Laving  a  Pipe  Line  in  Frozen  Ground,  William  W. 
Elmer,  Eng.  &  Min.  Jl.,  vol.  108,  no.  20,  Nov.  22  and  29.  1919.  pp.  823-824. 
Details  of  method  used  in  British  Columbia,  where  deep  snows  and  45  per  cent 
grade  were  encountered. 

WATER  POWER 

British  Columbia.  The  Waterpowers  of  British  Columbia — I  and  II.  Power 
House,  vol.  12,  no.  21,  and  vol.  13,  no.  1,  Dec.  20,  1919,  and  Jan.  5,  1920,  pp. 
553-558  and  1-7,  11  figs.  From  report  of  Commission  of  Conservation  on 
Waterpowers  of  British  Columbia,  giving  information  in  regard  to  aotual 
installations  which  are  developing  power  for  municipal  and  private  use. 

WATER  PURIFICATION 

Ozonizing  Plant.  Swimming  Pool  of  the  West  Point  Military  Academy.  Am. 
Architect,  vol.  116.  no.  2293,  Dec.  3.  1919.  pp.  701-705,  5  figs.  Layout  and 
features  of  ozone  water  purifying  plant. 

WATER  SUPPLY 
Winnipeg,  Man.     See  Conduits,  Reinforced-Concrele. 

WELDING 

Boilers.  Boiler  Welding,  Ben.  K.  Smith.  Welding  Engr.,  vol.  5,  no.  1,  Jan.  1920, 
pp.  49-52  and  57-60.  14  figs.     Its  advantages  over  riveting. 

Electric.     See  Electric  Welding. 

Joints,  Design  op.  Design  of  Welded  Joint.  Universal  Engr.,  vol.  31,  no.  1,  Jan. 
1920.  pp.  36-38,  13  figs.  Various  types  of  metallic  joints  are  sketched  and 
method  of  welding  each  is  indicated 

Osy-Acetylene.     See  Oxy-Acetylene   Welding. 

Ship  Construction.  Welding  vs.  Riveting  in  Ship  Construction,  Letson  Balliet. 
Metal  Trades,  vol.  11,  no.  1,  Jan.  1920,  pp.  27-28.  Welding  is  decidedly  pre- 
ferred among  other  reasons  because  "total  cost  of  welding  the  seam  is  but 
little  more  than  the  value  of  the  metal  saved  because  of  no  lap  being  required." 
Welding  Mild  Steel,  H.  M.  Hobart.  Welding  Engr.,  vol.  4,  no.  12,  Dec. 
1919,  pp.  40-44  and  49-55.  Investigations  undertaken  by  Welding  Research 
Rub-Committee  of  Welding  Committee  of  Emergency  Fleet  Corporation. 
General  object  of  investigations  was  to  extend  use  of  welding  in  construction 
of  merchant  ships  and  to  provide  definite  basis  for  obtaining  best  economy 
and  efficiency  in  employing  welding  in  place  of  riveting  in  construction  of 
hulls.     (To  be  continued.) 


WELFARE  WORK 


Physical  Care  op  Employees.  Physical  Care  of  Cement  Plant  Employees, 
Charles  E.  Coleman.  Cement  Mill  and  Quarry,  vol.  16,  no.  1,  Jan.  5,  1920, 
pp.  21-23.  Practice  of  treating  injured  at  two  large  Illinois  mills.  From 
proceedings  of  Annual  Safety  Congress. 

WELLS 

Pollution  op.  Pollution  of  Deep  Wells  at  Lansing,  Michigan,  Edward  D.  Rich. 
Mun.  &  County  Eng.,  vol.  52,  no.  6,  Dec.  1919,  pp.  278-282.  Pollution  came 
about,  writer  says,  because  sense  of  security  created  by  clearance  of  water, 
depth  of  wells  and  absence  of  epidemics,  led  to  lack  of  watchfulness  "which 
shouls  always  be  maintained  over  every  water  supply." 

WINCHES 

Electrically  Driven.  Electrically-Driven  Winches  and  Capstans.  Elecn.,  vol. 
83,  no.  2169,  Dec.  12,  1919.  pp.  689-691,  8  figs.  Features  of  design  that  have 
to  be  provided  in  order  to  meet  special  requirements  of  these  plants,  such  as 
their  being  submerged  by  heavy  seas  breaking  on  board  and  tropical  conditions 
of  heat  and  moisture. 


WIRELESS 


See  Radiotelegraphy. 


WOMEN  WORKERS 

Post-War  Employment,  England.  Post-War  Employment  of  British  Women. 
Monthly  Labor  Rev.,  vol.  9,  no.  6,  Dec.  1919,  pp.  292-298.  Report  of  Women's 
Employment  Committee  of  British  Ministry  of  Reconstruction.  Importance 
is  emphasized  of  giving  women  "as  wide  an  opportunity  of  employment  as 
other  considerations  may  permit." 

WOOD 

Moisture  Content.     Method   for   Determining  the   Moisture   Content   of  Wood. 
Ry.  Meoh.    Engr.,  vol.  93,  no.  12,  Dec.  1919,  pp.  717-716,  4  figs.     Directions 
issued  by  Forest  Products  Laboratory. 
See  also  Timber. 

WOOD  PRESERVATION 

Building  Material.  Timber:  Its  Conversion,  Decay  and  Preservation,  William 
Ransom.  Surveyor,  vol.  56,  no.  1456,  Dec.  12,  1919,  pp.  379-380.  With 
special  reference  to  characteristics  which  must  be  possessed  by  timber  intended 
to  be  used  in  erection  of  buildings.  (To  be  continued.)  Paper  read  before 
Instn.  of   Municipal   &  County  Engrs. 

Surface  Perforation.  Timber  Perforating  Patent  Given  to  Public.  Ry.  Main- 
tenance Engr.,  vol.  16,  no.  1,  Jan.  1920,  pp.  17-18,  2  figs.  Goss  patent  which 
consist  of  method  of  puncturing  surface  of  wood  to  be  treated  by  holes  system- 
atically located  at  uniform  distances  apart,  both  transversely  and  longitudinally, 
distances  depending  on  know  normal  absorption  of  preservative  with  and 
across  grain  of  wood  under  given  time  of  immersion,  pressure  and  size  of  per- 
forations. 

Treating  Methods.  Inaccuracy  of  Treating  Methods  Due  to  Moisture  in  Wood, 
Ernest  Bateman.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  2,  Jan.  14.  1920, 
pp.  57-59.  Account  of  experimental  work  to  determine  reactions  taking  place 
in  treatment  of  wood  with  inorganic  salt  preservatives.  It  was  concluded 
that  "there  is  no  apparent  reason  to  suppose  that  a  chemical  combination 
results  from  the  treatment  of  wood  with  most  inorganic  salts,  such  as  zinc 
chloride,  zinc  sulphate,  sodium  fluoride,  calcium  chloride,  etc."  and  that  ''any 
system  of  measuring  the  absorption  of  salt  by  wood  during  treatment  which 
is  based  on  a  measurement  of  the  weight  or  volume  of  the  solution  before  or 
after  treatment  is  liable  to  a  very  considerable  error." 


Factories.     Welfare   Work   in    Factories,   J.    Badcliffe.     Jl.    Roy.   Sanitary    Inst., 
vol    39,  no.  3,  Feb.   1919,  pp.  93-99.     Necessity  for  promoting  it. 

Welfare  Work  in  Factories  and  Workshops,  Ethel  Brown.  Jl.  Roy. 
Sanitary  Inst.,  vol.  39,  no.  3,  Feb.  1919,  pp.  99-106.  Experience  of  textile 
plant  in   England   quoted   as  example   of  successful   accomplishment. 


WORKS  COUNCILS 
See  Employees'  Representation,  Shop  Committees. 
Orf  Smelting.     See  Electric  Furnaces,  Zinc-Ore  Smelting. 
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How  to  be  sure  of 
a  20- Year  roof — 


THE  Canadian  Bank  of  Commerce  is  in 
business  for  good — and  everything  con- 
nected with  their  new  building  was  bought 
with  an  eye  for  the  future.  The  roof,  for 
instance. 

When  the  Barrett  Specification  Roof  was 
finished,  we  handed  the  directors  of  the  Cana- 
dian Bank  of  Commerce  a  Surety  Bond,  issued 
by  a  well  known  Fidelity  and  Guaranty  Com- 
pany, which  guarantees  the  roof  to  last  for  at 
least  20  years  without  maintenance  expense  of 
any  kind.  The  probabilities  are  that  this  roof 
will  last  nearer  30  years. 

There  is  only  one  way  to  be  absolutely  sure 
of  getting  the  kind  of  roof  you  want — a  genu- 
ine Barrett  Specification  Roof — and  that  is  to 
write  this  standard  paragraph  into  the  build- 
ing specifications: 


MONTREAL 
WINNIPEG 


TORONTO 

VANCOUVER 


20-Year  Barrett  Specification  Roof,  on  The  Canadian  Bank  of  Commerce  Building, 
Quebec  City,  Que.  Architects:  The  Dominion  Realty  Company,  Limited,  Toronto,  Chit. 
General  Contractors:  The  Dickie  Construction  Company,  Toronto,  Ont.  Roofing 
Contractors:  Douglas  Bros  Co,,  Limited,  Montreal,  Que. 

"The  roof  shall   be  laid  according  to   The 
Barrett  Specification  dated  May  1,  1916,  and 
the  contractors  shall  obtain  for  us,  without 
additional  cost,  the  Barrett  20- Year  Guaranty 
Bond." 
This  simple  paragraph  takes  all  the  gamb'e  and 
worry  out  of  roofing,  for  both  the  owner  and  architect. 
Such  expressions  as  "Barrett  Specification  type  of 
roof,"    "Five-ply  felt-and-pitch  roof"  or  "Barrett 
Specification  Roof  or  equal,"  should  never  be  per- 
mitted in  a  building  specification. 

The  20-Year  Surety  Bond  is  Free 

The  20- Year  Surety  Bond  will  be  furnished  on  any 
roof  of  50  squares  or  over,  in  cities  of  25,000  or  over, 
and  in  smaller  places  where  Barrett  Inspection  Service 
is  available.  There  is  no  charge  for  this  Bond.  Our 
only  requirements  are  that  The  Barrett  Specification 
shall  be  strictly  followed  and  that  the  roofing  contrac- 
tor shall  be  approved  by  us. 

A  copy  of  The  Barrett  20-Year  Specification, 
with  roofing  diagrams,  send  free  on  request. 


ST.  JOHN,  N.  B.         HALIFAX,  N.  S. 
SYDNEY,  N.  S. 


The  f?^0&  Company 


LIMITED 
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THIS  is  one  more  of  the  long  list 
of  modern  buildings  in  which 
Turnbull    Elevator  Equipment 
has  been  installed. 

Turnbull  Elevators  give  sound  satis- 
factory service  in  The  Cars  well  Co., 
building,  just  as  they  are  doing  in 
many  modern  buildings  in  almost 
every  city  in  Canada. 

Let  us  co-operate  with  you.  On 
request  we  will  be  glad  to  submit, 
without  charge,  plans,  prices  and 
estimates  for  any  type  of  elevator 
equipment. 

Tta9®UU#lLEVATO€ 

MANUFACTURING  CO  TORONTO 

Head  Office  &  Works: 
JOHN  ST.,  TORONTO. 

MONTREAL  BRANCH:  202  MAPPIN  BLDG. 
ESTABLISHED  1900 


The  New  Reinforc- 
ed Concrete  Fire- 
proof  Building 
of 
The  Car  swell 
\       Co.  Limited 
k  Toronto 


I 


1 


AR^WEL1 


1l 


,.  { 


C.  H.  Acton  Bond, 
Architect. 


( 


Bedford  Construction  Company 


Limited 


(P.  PAGANO,  Pres. 


(FORMERLY  CAVICCHI  &  PAGANO) 
V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'I.  Mgr.  J.  J.  HERBERT,  Sect.-Treas.) 


RAILROAD  CONTRACTORS 


NOW  OPERATING: 

Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 

OFFICES    AT 

HALIFAX,     N.S.    &     EAST     ST.    JOHN,    N.B. 
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Continuous 
Production 
Cuts  Costs 


Every  time  your  machines  are  shut  down 
for  repairs  or  replacements  your  production 
costs  take  a  jump. 

Machines  and  employees  must  be  kept 
continuously  busy  in  order  to  keep  down 
these  costs.  Greater  production  is  absolutely 
necessary  to  offset  high  prices  of  material 
and  labor. 

Dominion  Friction 
Surface  Belting 

will  increase  production  by  stopping  unnecessary 
leaks— minimizing  delays  and  shut  downs,  eliminat- 
ing most  transmission  troubles  and  cutting  power 
costs  by  preventing  pulley  slippage. 

Our  belting  experts  without  charge  will  help  you 
to  make  your  transmission  belting  cut  costs  and  give 
continuous  production.  Wire  our  nearest  service 
branch  and  let  us  prove  the  claim. 


DOMINION 

[%^  RUBBER ,- 


Our  Dominion  Hose,  Packing 
and  Industrial  Rubber  Goods 
are  all  the  Same  High  Stand- 
ard as  Dominion  Friction 
Surface  Belting. 


Dominion  Rubber  System 
I  Service    Branches 


L 


Halifax. 
St.  John. 
Quebec,    i 
Montreal, 
Ottawa, 


Toronto, 
Hamilton, 
London, 
Kitchener 
North  Bay, 


Fort.WilUam, 

Winnipeg, 

Brandon, 

Reglna, 

Saskatoon, 


Edmonton, 

Calgary, 

Lethbridge, 

Vancouver, 

Victoria, 


Ball  Bearing 
Engineering 

The  successful  application  of  ball  bearings  is  due 
not  altogether  to  the  improvement  in  the  bearings 
themselves,  but  there  has  also  been  developed  a 
definite  branch  of  mechanical  engineering. 

On  account  of  certain  unique  features  of  the  Gurney 
Bearings  the  system  of  ball  bearing  engineering 
which  we  have  developed  is  quite  distinct,  and  is 
due  to  our  unique  raceways,  notably  their  adapta- 
bility to  lar^e  thrust  loads.  Another  distinctive 
features  of  our  method  is  our  system  of  load 
and  speed  rating,  by  which  we  grade  capacity 
according  to  speed. 

The  uncertainties,  the  hit-or-miss  methods  have 
been  superseded  by  an  exact  and  scientific  system 
based  upon  clearly  defined  principles  and  well  estab- 
lished facts. 

Our  ball  bearing  engineering  is  not  a  matter  of  guess- 
work and  uncertainty.  We  know  very  definitely  what 
we  can  do  cr  cannot  do.  The  latter  category  is 
steadily  dimini  hin*,  for  we  are  untying  the  "nots" 

Let  our  Engineers  assist  in  solving  your  bearing 
problems. 

Gurney  Ball  Bearing  Co. 

CONRAD    PATENT    LICENSEE 
JAMESTOWN  -  N.  Y. 
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(Engineering  Society  of  Uniuersittp  of  Toronto 

EMPLOYMENT  BUREAU 

\^7"E  have  the  names  of  about  eight  hundred  (800)  students 
in  the  departments  of  Civil,  Electrical,  Mechanical, 
Chemical,  Architecture,  Metallurgy  and  Mining  Engineer- 
ing. Those  graduating  this  year  are  desirous  of  obtaining 
permanent  positions,  the  remainder,  employment  for  the 
summer  months  only. 

If  you  are  in  need  of  the  services   of   any  of   the   above, 

kindly  notify  us  as  soon  as  possible.      The  academic  year 

closes  about  April  20th. 

Engineering  Society,  University  of  Toronto 

Toronto,  Ont. 


4^^^*  THE  NONBREAKABLE  0^"    |^ 

^5  HACK     SAW     BLADES  ^ 

Lead  the  way  to  faster  and  more  efficient  metal  cutting.    They  are  made  of 
the  toughest  steel  obtainable  and  are  heat  treated  to  just  the  right  degree. 
Consequently  they  have  the  fcundatkn  to    withstand   hard  usage. 
When  properly  used  SIMONDS  HARD  EDGE  HACK  SAW  BLADES 
are  unbreakable.    They  do  not  shell  teeth.     Made  in  standard 
lengths  for  hand  or  machine  use. 

Simonds  Canada  Saw  Co. 


LIMITED 


"THE  SAW  MAKERS" 

MONTREAL 


St.  John,    N.B. 
Vancouver,  B.C. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of  : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  1860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch    St.  Lawrence  Patented  Dipper  Teeth' 
(On  Government  Dredge  No.  109) 


VT  GABRIEL© 


st.  RtuuN  #>"3-;^2b=Jsr<?ST' 


TITE 


ST.EUSIACM 


UEBEC 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  •     •  .  • 


BROUCHTON 


•  SHERBROOKT 


EASTANCUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 
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QUALITY  EFFICIENCY  WORKMANSHIP 

THERE    S  A  DIFFERENCE  BETWEEN 
AIRWASHERS  AND  SPRACO  AIRWASHERS 

This  difference  is  apparent  in  their  high  class  workmanship,  superior  material, 
and  particularly  in  the  nozzles  used. 

SPRACO  CENTER  JET  NOZZLES 

The  ONLY  nozzle  with  the  CENTER  JET  has  highest  washing  and  scrubbing  efficiency, 

because  it  has  a  SOLID  cone  of  spray  as  against  a  hollow  cone  of  ordinary  nozzles. 

Spraco  Air  Washers  therefore  approach  100%  efficiency. 

Send  for  Bulletin  M  16. 

SPRAY  ENGINEERING  CO.,     BOSTON,  MASS. 

CANADIAN  REPRESENTATIVES 
Rudel-Belnap  Machinery  Co.,  Ltd.      MacAndrew-Jamieson  Engineering.Co. 
Montreal,  Toronto.  Vancouver,  B.  C. 


NO    OTHERS 
HAVE   It 


RAILWAY     TRACKWORK 

For  Steam  and  Electric  Lines 


Built-up,  Hard-Centre  or  solid  Manganese-Steel  Construction 
Complete  Layouts  of  any  size. 


CANADIAN   STEEL  FOUNDRIES 

LIMITED 
Transportation  Building:,  MONTREAL 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  elide  valve, 
vertical,  horizontal 
simple  and  compound. 

Boilers 

Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 

Robb  Engineering  Works,  Limited,    -    -    Amherst,  N.  S. 


Montreal  Office: 
Phone  Westmount  6800. 


Toronto  Office: 
20  Victoria  Street. 


Sidney  Engine  Lathes 

We  have  in  stock,  for  immediate  shipment,  3  "Sidney"  Double  Back 
Gear,  Quick  Change  Gear  Engine  Lathes,  complete  with  regular  equip- 
ment.    2  of  these  Lathes  are  19"  x  10  ft.  bed  and  1  is  17"  x  10  ft.  bed. 

This  is  a  line  we  have  discontinued  carrying,  and  we  offer  them  at  the  actual  cost' 
price.    The  19"  Lathes  actually  swing  21"  aid  the  17"  Lathe  actually  swings  19". 
This  is  an  exceptional  opportunity  for  any  Shop  Superintendent  who  may  be  in  the 
market  for  Lathes  of  these  sizes. 


SEND  FOR  PRICES  AND  FULL  PARTICULARS  TO 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305  St.  James  Street. 
Montreal 
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ROAD  ROLLERS  &  PRESSURE  SCARIFIERS 


BRANTFORD,  ONTARIO, CANADA 


A  Waterous  Roller  with  steam 
pressure  scarifier  attached  makes  the 
most  economical  and  efficient  road 
making  machine  that  can  be  purchased. 

The  Waterous  double  cylinder  roller 
has  been  manufactured  in  Canada  for 
over  20  years  and  has  long  been  acknowl- 
edged as  the  standard  roller  for  Canadian 
roads  having  built  more  miles  of 
Canada's  good  roads  than  all  other 
makes  combined. 

The  steam  pressure  scarifiers  which 
are  being  manufactured  by  us  under 
patent  rights  in  Canada  are  so  efficient 
and  economical  of  operation  that  no 
roller  is  complete  without  it. 

A.  few  of  its  advantages  are  : 

Always  with  the  roller  when  needed. 

One  man  operates  both  roller  and 
scarifier. 

Scarifies  approximately  6  ft.  width  at 
regular  working  speed  of  roller. 

Piston  leak  proof,  therefore  no 
wastage  of  steam. 

Depth  and  width  of  cut  varies  to 
suit  work  in  hand. 

Raises  automatically  in  [striking 
hidden  obstacles. 

Held  up  out  of  way  when  not  in  use. 

WRITE      FOR     LITERATURE    AND      PRICES. 


—  THE  — 

DOMINION   BRIDGE  COMPANY,   LIMITED 

Announces  the  organization  of 

I!!!  Dominion  Engineering  and  Machinery  Company,  Limited 

Which  has  been  formed  to  take  over  the  PAPER  MACHINERY 
DEPARTMENT  of  the  DOMINION  BRIDGE  COMPANY,  LIMITED. 


The  plant  of  the  DOMINION  ENGINEERING  AND  MACHINERY  COMPANY,  LIMITED  is 
located  at  LACHINE,  P.Q.,  and  occupies  the  shops  where  the  steelwork  for  the 
Quebec  Bridge  was  manufactured  by  the  St.  Lawrence  Bridge  Co.,  Limited. 

New  and  up-to-date  machinery  is  being  installed  in  these  shops  for  the  manufacture  of 
FOURDRINIER  and  CYLINDER  PAPER  MACHINES,  PULP  DRYING  MACHINES, 
SCREENS,  MILLSPAUGH  PATENT  SUCTION  ROLLS,  GRANITE  ROLLS,  BARKING 
DRUMS,  ETC 

A   modern  foundry  is  being  constructed  with  special  equipment 
for  casting  Dryers,  and  Rolls. 

THE  DOMINION  ENGINEERING   AND   MACHINERY  COMPANY,   LIMITED 

P.O.  Address  MONTREAL,  QUE.  Telephone  West.  6800 
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Manufacturers  of 

Valves 
Cocks,  Fittings 

and  Supplies 


Brass,  Iron,  Semi-Steel 
and  Steel 


N 


For  Steam,  Gas,  Water.  Air,  Oil  or  Acids,  used 

by  Railroads,  Mercantile,  and  Admiralty 

Service.  Shipbuilders,  Mines.  Mills 

Factories,  Power  Plants.Water  Works 

Engineers,  Architects,  Contractors 

Builders,  Superintendents 

Machinists,  Metal  Workers 

Plumbers,  Gas  and 

Steaaifitters 


1919  Catalogue 


No.  40 


Established  !K.H 


Incorporated  190? 

T,  McAvity  &  Sons,  Ltd. 

St.  John,  N.  B..  and  Winnipeg 


Canada 


■ 


Cut  shows  reduced  facsimile  of  our  new  No.  40  CATALOGUE  (7 J  x  5|, 

1200   pages)  shortly  ready  for  distribution.    If  interested  in  Valves 

and  Fittings,  please  advise  us,  that  we  may  put  you  on  our 

mailing  list  for  a  free  copy. 


Get  Goods  Guaranteed  Good 

BY  85  YEARS  EXPERIENCE 
And  made  within  the  British  Empire 


Send  us  Specifications  for  Prices  on- 


3  inch  Diaphragm  Suction  Hand  Pumps 
Iron  Bodied  Gate  Valves,  2}4"  to  12" 
Brass  Globe,  Angle  and  Check  Valves 

Standard,  Jenkins  Disc,  Victor  Copper 

Asbestos  Inlay  Disc,  also  Bronze  Seats, 

STEAM  COCKS,  Etc. 


Established  1834 


Incorporated  1907 


T.  McAvity  &  Sons,  Limited 

ST.  JOHN,  Canada. 
Brass,  Iron  and  Steel  Founders,  Machine  Shops,  Etc. 


Canada  Wire&  Cable  Company  Limited 


TORONTO 


\\f  E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674  Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Phone  Belmont  2300 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 
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JTOR  building  bridge  floors  of  concrete  there  is  no 
reinforcing    more    completely     suitable     than 
Pedlar's  Ferro-Dovetail  Plates. 

These  plates  are  made  from  28  to  22  gauge  steel  or 
anti-corrosive  Toncan  Metal  formed  into  a  series  of 
10  lateral,  dovetail-shaped  corrugations. 
The  usual  method  of  using  these  plates  for  bridge 
floor  construction  is  to  set  the  curved  sheets  between 
beams  in  the  same  way  as  for  segmental  arch  floors. 
Concrete  is  then  applied  to  the  top,  upon  which  is 

Write  for  Ferro-Do 


laid  any  desired  wearing  surface.  The  under  side 
of  the  plates  is  then  plastered,  effectively  protect- 
ing the  plates  from  moisture. 

A  bridge  floor  of  this  type  requires  no  further 
attention,  as  it  is  likely  to  outwear  the  rest  of  the 
structure. 

Use  these  plates  also  for  acid-proof  roofs,  flooring  steel 
cars,  or  ony  other  purpose  where  a  light,  continuous 
reinforcing  is  required. 

vetail  Booklet  B.  I. 


THE  PEDLAR  PEOPLE,  LIMITED 


Branches:       MONTREAL 


(Established  1861) 

Executive  Offices  and  Factories:    OSHAWA,  Ont. 
QUEBEC      HALIFAX       ST.  JOHN.  N.B.       OTTAWA       TORONTO 


In  Straight  Sheets 


WINNIPEG        VANCOUVER 


And  Curved  Sheeta 


GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co.,  Montreal,  25,000,000 

Medicine  Hat,  Alta.,  6,000,000 

St.  Johns,  Que.,  3,000.000 

Fredericton,  N.B.,  2,000,000 

Woodstock,  N.B.,  1,000,000 

Cartierville,  Que.,  1,000,000 

Aylmer,  Que.,  1,000.000 

St.  Rose,  Que.,  500.000 

Laval  des  Rapides,  Que.  300,000 

Berthier,  Que.,  300,000 


THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


•c 


I 


RAYMOND 

Concrete 

PILES 

The  exclusive 

Raymond  Method 

The  Raymond  Method  is 
the  ONLY  method  of 
concrete  pile  formation  in 
which  the  concrete  is  cast- 
in-place  in  a  spirally  rein- 
forced steel  shell  which  is 
left  in  the  ground.  The 
shell  is  left  in  the  ground  to 
make  CERTAIN  that 
underground  conditions  will 
NOT  distort  or  weaken  the 
"green"  concrete  pile  co- 
lumn. 

A  Form  for  Every  Pile 
A  Pile  for  Every  Purpose 

Also  Special  Concrete  H'ork 
Raymond  Concrete  Pile  Co. 

Limited 

New  Birks  Bldg.,  Montreal 


AMBURSEN 

and  all  types  of 

DAMS 

and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  us  to  show  you  pho- 
tographs of  work  accom- 
plished. 

We  are  prepared  to  do 
all  kinds  of  hydraulic 
work  and  concrete  struc- 
tures. 
Ambursen  Hydraulic 
Construction  Co.  of  Canada 


Montreal 
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Booker  &  McKechnie 

F.  H.  McKECHNIE,  B.A.Sc,  A.M.E.I.C.,  MANAGER 

SALES  ENGINEERS 

Perforated  Radial  Brick  Chimneys. 

Reinforced  Concrete  Chimneys. 

Ash  Conveyors. 

Feed  Water  Heaters. 

Boiler  Feed  Pumps. 

Steam  Turbines. 

Centrifugal   Pumps. 

Condensers  -  Jet  -  Barometric  -  Surface. 


285  BEAVER  HALL  HILL, 


Montreal. 


Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  0NT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and   MONTREAL 
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MADE  IN  CANADA 


From 
British 
Stock 


"GENUINE  OAK" 

When  it  Conies  to  a  Question 
of  Belting  r 

CONSULT 

D.  K.  McLAREN  Limited 

Head  Office  and  Factory: 

351  St.  James  Street,  Montreal. 

Branches  -TORONTO,  VANCOUVER,  ST.  JOHN,  N.B. 


Yarrows  l"^? 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 

MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESQUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  lor  quick  despatch  of  ship  repair  work. 

Address  :  P.O.  Box  1595,  VICTORIA,  B.C.,   CANADA. 


IAPIPOIITH 

»■■■■■■■■      TRADE    MARK      BW*ji— 

MAKES  concrete  floors  dustproof  and  wear- 
proof and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory 
routine. 

30,000,000  square  feet  of  concrete  floors  were 
lapidolized  in  1918  alone. 
Specified  by  leading  engineers  and   architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 


MANUFACTURED   BY 

L.  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,    -    NEW  YORK 

DlSTBIBDTED  BY 

Evans,  Coleman  &  Evans,  Ltd.,  Vancouver,  B.C.  &  Victoria,  B.C. 

The    Western    Supply    &    Equipment    Co.,    Calgary,     Edmonton    & 

Lethbridge,  Alta. 
John  B.  Keeble  &  Co.,  Toronto  &  London,  Ont. 
Rhodes  Curry  Co.  Ltd-,     Amherst,  N.S.      Halifax,  N.S.    Sydney,  N.S. 

New  Glasgow,  N.S. 
MacKenzie  &  Thayer,  Ltd.,  Saskatoon,  Sask. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Moncton,  N.B. 
N.  J.  Dinnen  &  Co.,  Winnipeg,  Man. 
Cowen  Co    Ltd.,  St.  Johns,  N.F. 


Members  having  copies  of 
the  January  1919  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


>g\\\TC0% 

^qCOMOTTVgJ. 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Co. 

MAIN  OFFICE  AND  WORKS 

R«AI  pnrun  i  c      n  i  iKimc    storagi   battery 

GASOLINE    LOCOMOTIVES-2'/2       ■*VWntUl.E,       ILLIRUI9  TIVES-1  TO  8  Tl 

TO  25  TONS  ON  DRIVE  WHEEL  U.    S.    A. 


LOCOMO- 
TONS  ON 
DRIVE  WHEELS 
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"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 


INQUIRIES   SOLICITED 


Canada  Iron  Foundries,  Ltd. 

Heaa  Office,  MONTREAL 

Works    at:    Fort   William,    Ont.,    St.    Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


jfflamtofaa  ffitibge 

PRODUCTS    OF   QUALITY 

Backed  by 

EFFICIENT  SERVICE 


STEEL    STRUCTURES 

Buildings — Offices,  Ware- 
houses and  Industrial 
Plants,  etc. 

Bridges— Railway,  High- 
way, Swing  and  Bas- 
cule, etc. 

Cranes  —  Electric,  Tra- 
velling, etc. 

Towers — Transmission. 

PLATE  WORK  —  All 
kinds 

STEEL  TANKS  —  Steel  Stand 
Pipes,  Smoke  Stacks,  Penstocks, 
Bins  and  Hoppers 

Forcings,  Upset  Rods 

Recent   installation    of    Hydraulic 

Upsetting    Equipment    capable  of 

upsetting  rods  up  to  4  in.  diameter. 

MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 


Shipbuilding" 

Ships'  Bolts  and  Spikes, 
Plain  and  Galvanized, 
General  Fore  ng  s. 
Tail  Shafts,  Propellors, 
etc.  a 

Castings 

Grey   Iron,   Semi -steel 
Chilled  and  Electric  Steel, 


Equipment 

Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc.  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts. 
Nuts,  Washers,  Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 


Elevator  and  Power  Trans- 
mission Machinery 

Galvanizing  Plant, 

R  ad  Building  and  Earth 

Handling  Equipment 


and 


Stem  OTorfesf  limtteu 


WINNIPEG 


CANADA 


STRUCTURAL  STEEL  AND 
PLATE  WORK 


FOR 


Steel  Plants ,  Ore  and  Coal  Mines  and  Quarries 


Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smoke  Stacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chutes.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow,  Nova  SCOTIA 


THE  JOHNSON  FRICTION  CLUTCH 


A  POWERFUL  LITTLE XLUTCH 
FOR  LIGHT  DRIVES 


Johnson  Clutches  are  designed  to 
give  the  greatest  pulling  power  in 
the  most  compact  form.  They  are 
unequalled  for  light  drives  on  ma- 
chinery where  the  space  is  limited, 
and  the  service  is  exacting. 

Made  in  eight  sizes,  /2  to  4  H.P.  per 
100  R. P.M.— In  single  and  double 
types,  and  in  any  dimensions 
required. 


Write  for  Catalog  "D" 


THE  CARLYLE  JOHNSON  MACHINE  CO.  manchcstcrcomn 


PHONE  MAIN  236 

THE 

GATES  REFRACTORIES 

LIMITED 

MANUFACTURERS  OF 

HIGH  GRADE  SPECIAL  SHAPE  FIRE  BRICK, 
PLASTIC  CLAY,  FIRE  CLAYS  AND 
HIGH  TEMPERATURE  CEMENTS 


Head  Office:  382  ST.  JAMES  ST. 
Factory:  MONTREAL  EAST 
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The  Mason  Regulator  & 
Engineering  Company 

Limited 

Manufacturers  and  Distributors  of 
Reliable  Engineering  Specialties 

©  ©  © 

Marine  Evaporators  and  Distillers. 

Marine  and  Stationary  Feed  Water 
Heaters  and  Feed  Filters. 

Mason    Pressure    Regulators   for 
Steam,  Air  and  Water. 

Power  Plant  Equipment  for  every  service. 

CATALOGUES      GLADLY       FURNISHED 
OFFICE  and  WORKS: 

135-153  Dagenais  Street,    MONTREAL 


PANGBORN " 


B.  J.  COQHLIN  CO.  LIMITED 


MANUFACTURERS  OF  ALL  KINDS 


SPRINGS 


office  an*  work:{  Ontario  St.  East 

[    DARLING  and  DAVIDSON 

MONTREAL 


JENKINS  BROS.  Limited 


HEAD    OFFICE  AND  WORKS 

103  St.  Remi  Street, 
MONTREAL,  P.Q. 

CANADA 


EUROPEAN   BRANCH 

6  Great  Queen  St., 
Kingsway, 

LONDON,  W.C.  2 
ENGLAND 


MANUFACTURERS  OF 

JENKINS  BROS'  VALVES, 

Packing  and  other  Mechanical  Rubber  Goods 


44 


AUTOMATIC 

SAND-BLASTS 

For  the  Plant  or  Shop  with  work 
of  limited  size,  or  as  auxiliary  to 
large  Equipment,  every  oppor- 
tunity is  afforded  for  clean  sur- 
roundings, with  freedom  from 
dust  for   the   operator. 


BARRELS, 
CABINETS, 

TABLES 

by  type,  size  and  construction 
to  meet  your  individual  needs 
and  conditions  —  and  your 
pocket-book  —  is  found  in  the 
"PANGBORN"  Line. 

Not  an  attempted  adaption  of  a 
few  designs.  Use  Sand  or  Metal 
Abrasives. 

"There's  a  Type  and    Size    for 
Every  Equipment." 


"EH"  Cabinet 
Sand-Blast 


P.  O.  Box  8513 


POSITIVE   ACTION 

THE   conical    carbide  pockets  of  the 
Milburn  gas  generator  provide  for  the 
positive    expansion    of   the    slacked 
aarbide,   minimizing  after-generation  and 
over-generation. 

MILBURN  CARBIDE 
LIGHTS 

This  scientific  design  of  the  carbide  holder 
is  responsible  for  the  remarkable  efficiency 
of  the  Milburn  Lights  on  all  construction 
work.  The  most  ignorant  husky  in  the 
camp  cannot  go  wrong  in  charging  a 
Milburn  Light.  Merely  fill  the  pockets 
with  ordinary  carbide — it  is  impossible  to 
overcharge  it.  As  the  water  gradually 
attacks  the  pockets  of  carbide,  one  by  one, 
there  is  a  constant,  steady  generation  of 
gas.  After  passing  through  the  washer 
and  purifier,  the  clean  gas  produces  the 
dependable  white  flame,  characteristic  of 
all  Milburn  Lights. 

We  strongly  advise  that  you  write  for  in- 
formation about  the  scientific  generation 
principle  of  Milburn  Lights  before  buying 
your  light  equipment  for  that  next 
contract.     Write  for  Booklet  No.  247. 

We  also  manufacture  welding  equipment — 
everything  from  a  torch  to  the  largest  gene- 
rator.    Write  for  Booklet  No.  847. 


The   Alexander    Milburn    Company 

Baltimore,  Maryland. 

New  York,  Philadelphia,  Chicago,   Plttsburfth.  San  Francisco. 

Agencies  throughout  the  United  States  and  Canada. 
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WE     MAKE 

STEEL 
TANKS 

OF        ALL        KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT 

STRUCTURAL 
STEEL    WORK 

OF    EVERY    DESCRIPTION 


MacKINNON 
STEEL  CO. 
LIMITED 


Head  Office: 
SHERBROOKE,  Que. 

Montreal  Office 

404 

New  Birks  Building 


The  Goldie   &   McCulloch   Co.   Limited 

Builders  of  Horizontal  and  Vertical  Stationary  Steam  Engines,  Marines  Engines, — Steam  Turbines, — Return  Tubular 

and  Water  Tube  Boilers, — Vertical   Marine  Pumps, — Horizontal   Reciprocating  Feed   Pumps, 

— REES  RoTURBo  Patent  Pressure  Chamber  Centrifugal  Pumps  and  Air  Pumps. 

Jet  and  Surface  Condensers,— REES  RoTURBo  and  "CONTRA-FLO"  Condensers. 
Heaters,  —  Tanks,  —  Stacks,  —  Special   Plate   Work,  —  SAFES   and   VAULTS. 

Catalogues,   Photographs  and  detailed   information  gladly  supplied  on  request. 


Head     Office     and    Works 


TORONTO  OFFICE: 
Suite  1101-2, 
Bank  of  Hamilton  Bld'g. 


WESTERN  BRANCH: 

248  McDermott  Ave., 

Winnipeg,  Man. 


GALT,     ONT.,      CANADA 

BRITISH  COLUMBIA  AGENTS: 


QUEBEC  AGENTS 

Ross  &  Greig, 
400  St.  James  St.,  Montreal,  Que 


Robt.  Hamilton  &  Co., 

Vancouver,  B.C. 


STEEL  PLATE  CONSTRUCTION 


Oil  Storage,  Gasoline  Tanks,  Air  Receivers, 
Pneumatic  Water  Supply  Tanks,  Smoke 
Stacks,  Boiler  Breeching,  Riveted  Steel 
Pipe,  Bins  and  Poppers.  Peavy  and  light 
steel  plate   construction  erected  anywhere. 


We  invite  your  inquiry. 


THE 


TORONTO  IRON  WORKS 


HEAD  OFFICE.  _  ^M^iJ6-  ?_^ 

ROYAL  BANK  BIDS.        I    O  R  O  N  TO 


works: 
cherry  street 


Wickes  Vertical  Water  Tube  Boiler 

Ever  cleared  a  boiler,  larred  your  back,  bruised  your  knees 
ar.d  skinned  your  elbows  doing  it  ? 

Two  men  can  open,  wash,  close  and  fill  the  WICKES  in  five 
hours.    Turbine  in  ten  hours. 

Ask  for  Bulletin  —  Reducing  Costs  in  the  Boiling  Room  —  sent  free. 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 

SALES    OFFICES: 
New  York  City.  1716  West  St  Bldg.  Boston,  201  Devonshire  St. 

Detroit.  1 116  Penobscot  Bldg 


Chicaeo.  76  West  Monroe  St 
Pittsburgh    1218  Empire  Bldg. 


Seattle.  736  Henry  Bldg 


Man  stands  erect  while  clenning 


Steel  P»«ed  Setting  Increases  Efficiency 
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STEEL  PLATE  WORK 

Structural  Steel  Work 

Riveted  Steel    Pipe 

Boiler  Breachings 
Refuse  Burners 

Smoke  Stacks 

Stand  Pipes 

Steel  Tanks 

Steel  Bins 

Hoppers 

Flumes 

Send  us  your  specifications 

W 

illiam  Hamilton  C 

LIMITED 

^o. 

Peterborough,  Canada 

! 

MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 
MONTREAL  WINNIPEG 

Analyses  and  Tests  of  all  Materials  including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  in  Canada" 

ESTABLISHED  27  YEARS 


CRANE  MALLEABLE  FITTINGS 


CRANE 

LIMITED 

HEAD  OFFICE  S  WORKS 
•  280  ST.  PATRICK  ST 

MONTREAL 

BRANCHES  :  Toronto,    Winnipeg,  Vancouver 

SALES  OFFICES :       Halifax,      Quebec,      Ottawa,        Calgary. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 

SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytically  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

••  CONIAGAS  "  A.B.C.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


ANAGONDA  FOR  CONVEYORS 

HEAT.  ACID  AND  WATERPROOF 
i  EVIATHAN  for  TRANSMISSION 

MAIN  BELTING  COMPANY 

OF  CANADA  LIMITED 


MONTREAL 

10  St.  Peter  Street 

Tel.  Main  7853 


EDMONTON  &  CALGARY 
Gorman,  Clancey  &  Gr  Indley 
Edmonton         •         Alberta 


TORONTO 

32  Front  Street  West 

Tel.  Main  1838 


WINNIPEG 

W.  W.  Hicks.  567  Banning  St 

Sher  brook  e  3652 


LOOK  FOR  THE 

"R  SHIELD" 

WATERMARK 


Like  the  sterling 
mark  in  silver,  the 
Karat  mark  in  gold 
so  the  Watermark 
in  paper. 


Bond,  Writing  and  Ledger  Papers 

containing  the  *'R  shield"  watermark  are  backed  by  our 
reputation.  Insist  on  this  Watermark  and  you  net  quality. 


THE  ROLLAND  PAPER  CO.,  Limited 

MONTREAL 
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PROFESSIONAL    CARDS 


James  Ewino,  E.  8.  M.  Lovelace,  B.A.Sc, 

M.E.I.C.  M.E.I.C. 

Altheod  Treiiblat,  A. M.E.I.C. 
Mem.  Board  of  Directors  Q.L.S. 

EWINQ,  LOVELACE  &  TREMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plana,  Maps,  Estimates  and  Reports,  Rail 

way    Location,   Bd    of  Ry.  Commission    Plans, 

Power  and  Industrial  Si  tee,  Municipal  Work, 

Town  Planning,  Subdivisions, 

BIRKS'  BUILDING,  14  PHILLIPS  SQUARE, 
T«L.  Upt.  1100  MONTREAL 


Geo.  H.  Power, 
A.  M.  Eng.  Inst.  Canada 


WrLLIS  ChTPMAN, 

M    Eng    lu.-a.  Canada 
M   Am   Sue   C   E. 
M.  Am.  W    VV   Assoc. 

CHIPMAN     &     POWER 

CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL   BUILDING 
TORONTO 


C.P.R.   BUILDING 
WINNIPEG 


Walter  J.  Francis.  C.E. 
M.E.I.C. 
M.Am  Soc.C.E., 
M.Inst.C.E. 


F.  B.  Brown,  M.So., 
M.E.I.C. 

M  em.Am.Soc.M.E. 
Mbm.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Jable  Address:  "WALfRAM.  Montreal."  W.U.Code 
Long  Distance  Telephone:  Main  5643. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND    INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS.    TRADE    MARKS.   ETC. 

H ANBURY  A.  BUDOEN       CABLE  ADDRESS 


•12  drummono    bldq. 
Montreal 


•Brevet" 


Douglas  Bremner,  C.E..  A. M.E.I.C. 

I.  H.  Norris,  M  E..  A  M.E.I.C 

A.  Rfoinald.  M.  MacLran,  M  So.,  PhD. 

Major  A.B  McEwen.D  S.O  ,  C.E.,  A.M.E.I.C. 

V.  C.  Modlton,  IS  Arch. 


Douglas  Bremner  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 
Designers  and  Erectors  of  Construction   Work 

in  all  Branches. 
Tel.  Up  3539    New  Blrks  Building.  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,  Sewerage  and    Drainage:    Water 
Purification:   Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.     Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  781. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 


625  Corlstlne  Building 


MONTREAL 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  HiU        MONTREAL 


A.M.E.I.C.  Ass.  A.I.E.E. 

DeGASPE  BEAUB1EN 

B.So. 

Consulting  Engineer 

Tm..  M.  8240 

28  Royal  Insurance  Building,      MONTREAL 


209  Beaver  Hall  HiU 
MONTREAL 


Phone 
UPTOWN  S624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc..  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES. 

DRAUGHTING.  ETC. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL—  TORONTO 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,  B.So. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 

Illuminating  Engineering,  Industrial   Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 

Drummond  Building,  Telephone: 

MONTREAL  Uptown  823. 


DOMINION  ENGINEERING 

&INSPeCTI"N  COMPANY 

Testing  Engineers  and  Chemists 

320  LagaucherJere  St.  W.,         Montreal.  Que 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Muefiinery,  etc    Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches   Toronto  and  Winnipeg 


' 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Rldg.,  Toronto 

Otiawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


V.  1  Smart.  B.A..C.E., 

J.  A.  Burnett.  E.E.. 

M.E.I.C. 

A.M.E.I.C 

Smart  & 

Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779 

MONTREAL 

THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -    TORONTO.  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Incinerators;  Pavements:  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATORS 

Wharves  and  Power  Plants 

4  St    Francois  Xavier  Street.    Montreal,  Que. 
108  South  La  Salle  Street,  Chicago,  111. 
125  Strand.  I-ondon.  W   C.  2,   England. 
395  Collins  St.,  Melbourne,  Australia. 
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The   Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 
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Dominion  Copper  Products 
Company,  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


Office  and  Works:     LACHINE,  Que.,  Canada, 
P.O.  Address:  MONTREAL,  Que.  Cable  Address :  "DOMCOPPER" 


Thia  Journal  ia  printed  by 


We 


c7WODERN 
PRINTING 

Company 

MONTREAL'S       HlGH       GRADE       PRINTERS 
QUALITY       -       SERVICE       -       SATISFACTION 

ASK  FOR  OUR  PRICES  BEFORE  PLACING  YOUR  ORDERS  FOR  PRINTING 
39  DOWD  STREET  MONTREAL  TRL.  MAIN  113 
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FOR  MODERN  GOOD  ROADS 


USE 


DOMTARBOND 

(Trade    Mark) 

The  best  bituminous  material  for  construction  and  maintenance 

of  modern  automobile-proof  roads- 
Made  in  five  standard  qualities— a  DOMTAR  BON  D  for  every  purpose. 


DOMTARBOND  No.   1. 

DOMTARBOND  No.  2. 

DOMTARBOND  No.  3. 
DOMTARBOND  No.  4. 
DOMTARBOND  No.  5. 

DOMTARBOND  No.  6. 


Used  cold  for  dust  laying  and  light  surface 
dressings  as  primer  coat  for  macadam  and 
for  wood  block  treatment. 

Used  cold  for  surface  dressing  and  dust 
layer — heavier  than  DOMTARBOND 
No.  1. 

Used  for  cold  patching  (use  this  material 
and  avoid  the  hot  kettle.) 

Used  hot  as  a  surface  treatment  for  any 
road. 

Used  hot  as  a  construction  material  for 
either  hot  mix  or  penetration  method  of 
road  construction. 

Pitch  filler  for  sealing  wood  block,  brick 
or  stone  pavements  and  gutters. 


Manufactured  from  all  Canadian  material  in 
Canadian  factories  by  the 

DOMINION  TAR  &,  CHEMICAL  CO.,  Limited 

at  the  largest  Tar  distilling  plants  in  Canada 

Situated  at  SYDNEY,  N.S.  and  SAULT  STE.  MARIE,  ONTARIO 

Our  Engineering  Department  is  prepared  to  co-operate  with  and  advise  those  interested 
in  the  use  of  our  materials  for  good  roads. 

All  communications  to  Sales  Office — 

DOMINION    TAR    &,    CHEMICAL    CO.,    LIMITED 

400    McKinnon    Building,    Melinda    Street  TORONTO 
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TO  FACILITATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS. 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH.  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO  THE  PUBLIC" 


£ 
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PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTITUTE  OF  CANADA, 

AT  176  MANSFIELD  STREET,  MONTREAL 
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You  Need  a  Good  Die  Stock  Set 

if  you  need  one  at  all. 

Because  a  GOOD  Die  Stock  Set  embodies : 

1.  Accuracy  in  its  product. 

2.  Adjustment  for  wear. 

3.  Free  cutting  qualities. 

4.  Provision  for  sharpening. 

5.  Ample  adjustment  for  oversize  or  un- 
dersize. 

P.  &  W.  Die  Stock  Dies  ARE  GOOD  DIES. 
BETTER  than  most  because  of  the  interchange- 
able feature  in  their  chasers.  A  broken  chaser 
in  a  P.  &  W.  Die  doesn't  mean  a  new  set  of 
chasers.  You  can  get  a  new  chaser  to  replace  a 
breakage  and  the  new  one  "fits  in"  perfectly  in 
your  old  set.  That's  the  6th  point,  "ECONOMY 
IN  OPERATION." 

PRATT  &  WHITNEY  COMPANY 

OF  CANADA,  LIMITED 

Works:  Dundas,  Ontario 


TORONTO 
1002  C.  P.  R.  BIdg 


WINNIPEG 
1205  McArthur  Bid* 
HALIFAX 
Davidson  Building 

■HHI 


i; 
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NOVA  SCOTIA  STEEL  ...  GOAL  CO., 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     and     SPLICE     BARS 

TRACK  BOLTS  and  SPIKES 

MACHINE     and     CARRIAGE    BOLTS 

SQUARE   TWISTED  REINFORCING  BARS 

BOILER    SHIP    and    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS,    TIRES    and    SLEIGH    SHOE 

MARINE    FORGINGS 

OF 
A  LL 

DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 

General  Sales  Office;  Head  Office; 

Windsor  Hotel,  NEW    GLASGOW, 

MONTREAL.  Nova  Scotia. 
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CONTINUOUS 
WOOD  STAVE 
PIPE  2  FT,  TO 
14  FT.  DIAM- 
ETER. 

WIRE  WOUND 
WOOD  STAVE 
PIPE  2  IN.  TO 
24  IN.  DIAM- 
ETER. 


The  wonderful 
and  conve- 
niently situated 
water  resources 
of  Canada  must 
be  properly 
investigated  . 
with  a  view  to 
economical 
development. 
For  this  purpose 
Wood  Stave  Pipe 
will  have  an 
important  bear- 
ing in  many 
future  schemes 
of  this    nature. 


Wood  Stave  Pipe 
can  be  installed 
for  less  than  half 
the  cost  of  steel 
pipe  and  it  has 
the  additional 
advantage  of 
larger  carry- 
ing capacity, 
adaptability  to 
installation  in 
remote  regions, 
owing  to  ease  of 
transportation . 
These  facts  have 
made  possible 
many  projects 
which  otherwise 
would  have 
remained  un- 
developed. 


WOOD   TANKS 

OF  ALL 
DESCRIPTIONS 
FOR  WATER 
STORAGE- 
OIL  STORAGE, 
MINING  AND 
PULP  MILL 
ACIDS. 


PACIFIC  COAST  PIPE  CO., 


LIMITED. 


1551  Granville  St. 


VANCOUVER,  B.C. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA        5 


Teeming  One  of  Our  Electric  Crucible  Furnaces 


"TJUlliHEO 

j-UDLUrf 

UN 


Do  you  realize  that  the  majority  of 
twist  drill  and  milling  cutter  manu- 
facturers in  America  are  using  Lud- 
lum  Steels? 

Ludlum  "Consistently  Uniform"  Brands: 

POMPTON 

Carbon  Tool  Steel 

ONEIDA 

Oil  Hardening  Tool  Steel 

TETON 

Ball  Bearing  Steel 

YUMA 


MOHAWK  EXTRA 

High  Speed  Steel 

ALBANY 

Alloy  Tool  Steel 

HURON 

Alloy  Die  Steel 

SEMINOLE 

"Fool  Proof  Chisel  Steel 


Chrome  Magnet  Steel 


We  make  Ludlum  Steels  in  Electric 
Crucible  Furnaces,  because  electric 
crucible  furnace  steels  have  greater 
strength  and  purity. 

The  Electric  Crucible  Furnaces  in 
which  Ludlum  Steels  are  made  were 
developed  in  our  own  plant  to  meet 
our  own  requirements. 

This  is  the  chief  reason  why  Lud- 
lum Steels  are  consistently  uniform. 

Do  you  know  that  Ludlum  Steels 
have  been  selected  by  the  majority 
of  large  users  and  twist  drill  and 
milling  cutter  manufacturers,  as  the 
steels  best  suited  for  their  purposes? 

Prompt  shipments  from  our  ware- 
house stock  at  Watervliet,  N.  Y.; 
Detroit,  Mich.;  Chicago,  111.;  or 
Cambridge,  Mass.,  handled  through 
our  Branch  Offices. 


LUDLUM  STEEL  COMPANY,  ^Tt'^v,\'t6TT. 


Branch   Offices 


Buffalo 
Detroit 


Cambridge,  Mass. 
New  York  City 


Chicago 
Philadelphia 


Cincinnati 
Pittsburgh 


Cleveland 
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On  your  Payroll 


WHETHER   poring,  over  a  blue  print,   figuring  a   cost 
sheet,  or  mounting  a  ladder  to  inspect  line  shafting, 
the  S  K  F  representative  virtually  goes  on  your  payroll 
the  minute  he  enters  your  plant. 

So  every  S  K  F  man  justifies  the  basic  S  K  F  policy. 
He  is  a  salesman  only  as  he  serves. 

Not  to  hear  bearings  exploited,  but  to  absorb  the  latest 
ideas  on  reducing  friction  —  this  is  why  the  manufacturer 
sends  for  the  S  K  F  sales  engineer. 

And  what  more  authentic  advice  is  to  be  had  than  the 
engineering  knowledge  of  anti-friction  experts,  supported  by 
the  impartial  research  of  thorough, well-equiped  laboratories? 


Manufacturers  are  invited  to  avail  themselves  of  this  service. 


CANADIAN    S  K  F   COMPANY,  LIMITED 


412  St.  James  St. 
MONTREAL. 


83  King  Street  W. 
TORONTO. 


Hess-BrigM  Ball  Bearings 

S  K  F  BaH  Bearings 

Atlas  Steel  Balls 

Gronkvist  Chucks 

Transmission 
jiangers 
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MILLIONS   FOR   ASPHALT   ROADS 

"An  ideal  investment  in  the  most  permanent  and  economical  type  of  road" 


«THE  State  of  Arkansas  is  quietly  but  surely  setting  the  pace 
1  in  permanent  highway  construction.  In  1919  the  State 
Legislature  authorized  the  issue  of  $100,000,000  worth  of  bonds 
for  the  construction  of  8,500  miles  of  highway.  The  work  will 
extend  over  five  years.  Contracts  for  2,600  miles  at  a  cost  of 
$40,000,000  have  already  been  let,  of  which  it  is  anticipated 
750  miles  will  be  completed  this  year." 

"So  reads  the  report  in  'Successful  Methods'  for  January  1920, 
and  then  follows  the  clipping  shown  above." 

"152  miles  of  Hot-Mix  Asphalt  traversing  five  counties  !  The 
longest  single  section  of  road,  to  our  knowledge,  of  continuous  type 
throughout— Hot-Mix  Asphalt  over  a  permanent  base." 

"Arkansas  is  not  experimenting.  The  huge  sum  involved  for- 
bids that.  The  type  of  road  chosen  is  the  result  of  careful  observ- 
ation and  selection.  Officials  and  engineers  alike,  are  convinced 
that  Hot-Mix  Asphalt  is  the  only  pavement  for  the  permanent 
highways." 

"Build  all  highways  and  main  thoroughfares  of  Hot-Mix  Asphalt 
made  with  Imperial  Paving  Asphalts.  Easy  on  horses,  ideal  for 
motor  cars  and  trucks,  economical  to  build,  maintenance  neglig- 
ible, dustless,  smooth  and  resilient,  it  is  the  highest-rated 
permanent  pavement." 

"All  Imperial  Asphalts  are  made  in" Canada  at  our  Montreal 
East  Refinery  from  only  the  best  Mexican  Asphaltum  crudes. 
Delivery  to  all  parts  of  Canada  in  specially-equipped  tank  cars  or 
in  packages." 


IMPERIAII  ASPHAliT 

Proved  through  the  Ages 


IMPERIAL  PAVING  ASPHALTS       IMPERIAL  LIQUID  ASPHALTS      IMPERIAL  ASPHALT  BINDERS 


HOT  MIX    ASPHALT   PAVEMENTS 


FOR  DUST  PREVENTION  AND  FOR  MAINTENANCE 
OF  MACADAM.  GRAVEL  AND  EARTH  ROADS 


PENETRATION    ASPHALT   PAVEMENTS 


&OAD        EJVGIJVEE/1IJVG      DEPARTMENT 


Imperial  Oil  Limited 


Toronto     Ontario 
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Are  You  Ready 

for  Spring  and  Summer  Work 


FOR  that  road  or  street  paving  job,  excav- 
ation, foundation,  steel  or  concrete  bridge 
or   any    other  building    or    construction 
work  that  you  are  expecting  to  carry  out  this 
summer,  the  chances  are  that  you  will  need  to 
make  some  additions  to  your  equipment. 

Why  not  look  into  the  matter  now,  deter- 
mine what  you  will  need,  and  get  your  orders 
in  so  as  to  avoid  the  rush  which  usually  occurs 
during  the  early  summer  months  ? 

This  will  enable  you  to  have  the  necessary 
machinery  on  hand  when  it  is  needed  most,  and 
will  prevent  annoying  delays  and  loss  of  time 
through  having  to  wait  for  the  arrival  of  some 
part  of  the  plant. 

We  will  be  glad  to  help  you  by  sending 
catalogues,  prices,  and  other  information  or  by 
sending  a  representative  to  help  you  select  such 
equipment  as  seems  best  for  the  work  you  are 
going  to  do. 

As  a  starter  ask  for  catalogues 
covering  the  equipment  shown 
on  this  page.  A  post  card  will  do. 

Canadian  Ingersoll-Rand  Company  Limited 

SYDNEY       SHERBROOKE  *    MONTREAL       TORONTO 
COBALT    WINNIPEG    NELSON    VANCOUVER 


There  is  a  "CIRCO"  Steam,  Electric,  or  Air  Hoist  for 

every  class  of  service.    This  Is  the  "Special",  a  handy 

knockabout  hoist  for  steam  or  air  that  will  lift 

1400  pounds  with  ease. 


Reliable  air  compressors  are  a  necessity  in  construction 

work  and  amongst  the  many  models  in  the  "CIRCO" 

line  is  one  that  will  just  meet  your  requirements. 


Ingersoll-Rand    Jackhamers,     Hammer,    Piston,  Sub- 
marine and  Core  Drills  are  institutional  wherever 
rock  is  broken. 


'  There  are  more  than  70,000  Cameron  Steam 
and  Centrifugal  Pumps  in  use  to-day.  Their 
rugged  simplicity  has  made  them  a  leader  in 
the  mining  and  construction  field  for  more 
than  half  a  century. 


Little  David  Pneumatic  Tools  are  a  necessity  in  heavy 

wood  or  steel  construction  work,  paving  jobs,  etc., 

in  these  day  of  high  labor  costs. 


There  Is  a  "CIRCO"  Jaw  or  Gyratory  Crusher  to  fit  every 

crushing  need,  and  each  is  the  best  that  money, 

skill  and  brains  can  produce. 
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A  Goodyear  Belting 
man  will  survey 
your  Plant  with  no 
obligation  to  you. 


MADE  ^N    CANADA 
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Where  Belts  Meet  Dampness  ! 

Goodyear  Extra  Power  Belt 
Delivers  Power  and  Lasts 


Damp  or  wet  belts  usually  slip  more 
easily  than  dry  belts. 

Water  and  moisture  form  a  thin  film 
between  pulley  and  belt. 

Here  "Extra  Power"  Belting  especially 
displays  its  advantages. 

Where  there  is  water,  moisture  or 
steam — around  the  beaters  in  paper  mills, 
for  instance  —  Goodyear  Extra  Power 
delivers  the  power  load  just  as  under 
more  favorable  conditions. 

Because  Goodyear  Belting  has  a  rough 
friction  surface  which  bites  through  the 
film  of  water  and  clings  to  the  pulley, 
costly  slipping  is  overcome. 


Moisture 
them. 


rots    belts,   if   it  gets    into 


Goodyear  Extra  Power  is  rubber- 
sealed  against  moisture. 

Not  just  enclosed  in  a  rubber  envelope. 

The  high-grade  rubber  in  Extra  Power 
is  forced  through  and  through  the  fabric, 
surrounding  and  protecting  every  strand, 
making  the  belt  pratically  a  solid  unit. 


That  Goodyear  Extra  Power  Belting 
is  just  as  efficient  and  just  as  economi- 
cal in  damp  or  wet  places  as  in  other 
transmission  uses,  is  proved  by  these 
satisfied  users. 

The  Provincial  Paper  Mills  of  Thorold  got  16 
months'  service  from  Goodyear  Extra  Power  on  a 
Jordan  Pump  where  they  had  been  getting  about  one 
month's  service.  They  also  say — "In  the  room  where 
our  beaters  are  located,  the  air  is  constantly  damp. 
Here  we  have  found  Extra  Power  so  superior  that 
we  use  it  exclusively." 

Some  other  firms  who  will  be  glad  to 
tell  you  of  the  satisfactory  service  of 
Goodyear  Extra  Power  under  damp  con- 
ditions are  : 

Mittagami  Pulp  &  Paper  Co.,  Smooth  Rock  Falls,  Ont. 

Port  Arthur  Pulp  &  Paper  Co.,  Port  Arthur,  Ont. 

North  West  Laundry  Co.,  Winnipeg,  Man. 

Dominion  Pulp  Co.,  Chatham,  N.B. 

Bathurst  Lumber  Co.,  Bathurst,  N.B. 

Gloucester  Lumbering  and  Trading  Co.,  Bathurst,N.B. 

If  you  use  belting,it  will  pay  you  to 
hear  about  the  Goodyear  way  of  supply- 
ing it.  It  will  cost  you  nothing  to  have 
a  Goodyear  man  call  and  show  you  how 
to  overcome  your  problems.  Phone, 
wire  or  write  the  nearest  branch. 


The  Goodyear  Tire  &  Rubber  Co.  of  Canada,  Limited 

BRANCHES  : 

HALIFAX,     ST.  JOHN,     QUEBEC,     MONTREAL,     OTTAWA,     TORONTO,     HAMILTON, 

LONDON.     WINNIPEG,     REGINA,     SASKATOON,     CALGARY,     EDMONTON, 

VANCOUVER.      Service  stocks  in  smaller  cities. 


MADE 


CANADA 
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Three-Conductor  750,000  CM.  Sector,  Paper 
Insulated,  Lead  Covered  Cable,  600  Volts 


:i 


A  '  »\ 
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Manufactured  for  The  University  of  Saskatchewan,  Saskatoon,  Sask. 

We  manufacture  all  types  of  Paper  In- 
sulated, Rubber  Insulated  and  Varnished 
Fabric  Insulated  Cables. 

Northern  Electric  Company 


LIMITED 

MONTREAL  HALIFAX  QUEBEC  OTTAWA 

LONDON  WINNIPEG 

REGINA  CALGARY 

EDMONTON  VANCOUVER 


TORONTO 


V 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  and  ERECTORS 

Estimates  and  Designs  Furnished  on  all  Glasses  of  Steel  Work 

Street  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns. 

Annual  Capacity  36,000  Tons. 


"Vmbmhmv  mh 


Straus  Bascule  Bridge  over  Cataraqui  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS  t 


COMPANY 

IMITED 


HAMILTON,    -    CANADA 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,   New  York.  Codes:  Consolidated  Steel  Corporation,    ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union,  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


CQN5TECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

San  Francisco,   Seattle,  and  New  Orleans;  Montreal  and  Toronto;  St.  John's,  New- 
foundland;  Mexico  City;   Havana;  Managua;  Bogota;    Rio  de  Janeiro;  Buenos  Aires; 
Santiago  and  Valparaiso;    London;    Copenhagen;    Christiania;    Barcelona ;   Milan; 
Johannesburg;  Shanghai;  Calcutta;  Sydney;  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 

Bridges. 

Cars-Freight,  Passenger,  Tank,  etc. 

Castings— Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 

Forgings— Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 


Frogs  for  Steam  and  Electric  Rail- 
roads. 
Gas  Engines  800  h.  p.  and  over. 
Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 
Ingot  Molds. 

Machinery — Bethlehem  Steel  Com- 
pany's, Detrick  and  Harvey 
Planers,  Horizontal  Boring,  Dril- 
ling and  Milling  Machines, 
Hydraulic  Presses,  Railway  Shop 
Machinery,  Rolling  Mill  Machi- 
nery, Shipyard  Machinery. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  Lackawanna  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Pumps  and   Pumping   Engines. 


Rails — Light,     Heavy,     Tram      or 

Girder,  etc.,  and  Accessories. 
Rivets. 
Roofing. 

Screws,  Wood. 

Shafting,   Cold   Rolled   and    Cold 

Drawn. 
Shapes,  Standard  Structural  and 

Bethlehem. 
Sheet  Bars. 
Sheets,  Plain,  Galvanized,  Flat  and 

Corrugated,  Blue  Annealed. 
Sidings. 
Skelp. 
Slabs. 
Spikes. 

Staybolt  Iron. 
Switches  for  Steam    and  Electric 

Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products — Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair   prices,   quick   service,    and    dependable   attention   to  every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weigh  t,packing,country  of  destination,etc.,and  purposes  for  which  the  materials  are  required 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND   HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE   HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND     POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS 

LACHINE,     P.  Q. 


Montreal. 


Toronto, 


p.o.  address:  MONTREAL,  P.Q. 
cable  address    "  DOMINION  " 
Sales    Offices  ■ 
Ottawa.  Winnipeg,  Edmonton, 


branch  offices  and  works: 
Toronto.  Ottawa,  Winnipeg 


Regina, 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 
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Reservoir  at  the 

plant  of  Canadian 

Kodak  Company 

Mt.  Dennis, 

Ont. 


18  Million  Gallon 

Reservoir  at 

Winnipeg. 


CONCRETE 

for  Reservoirs  and  Tanks 


THE  engineers  of  Canada  have  had  brought  home  to 
them  forcibly  within  the  past  few  months,  the  pro- 
minent part  that  an  uninterrupted  water  supply 
plays  in  the  health  and  happiness  of  a  community. 
*[  It  is  only  when  the  water  supply  for  some  reason  fails, 
that  the  great  importance  of  its  uninterrupted  main- 
tenance is  fully  realized. 

1f  Reservoirs,  such  as  that  of  the  Winnipeg  Municipality 
are  essential  to  urban  centres  —  and  in  only  slightly  lesser 
degree  are  reservoirs  and  tanks  needed  for  industrial 
plants  such  as  that  of  the  Canadian  Kodak  Company. 


If  The  cleanliness  of  Concrete  — its  ability  to  measure 
up  to  the  highest  sanitary  requirements  —  will  always 
result  in  the  use  of  this  material  for  water  storage.  Con- 
crete is  also  used  extensively  and  to  excellent  advantage 
for  storing  such  materials  as:  Mineral  Oils,  Salt  Brine, 
Molasses,  Vegetable  and  Animal  Oils,  Chemical  Solutions, 
Tanning  Liquids  and  Dairy  Products. 

<[  Write  for  the  pamphlet  "Concrete  Tanks  for  Indus- 
trial Purposes." 


SPECIFY 

Canada    Cement 

Uniformly    Reliable 


CANADA  CEMENT 

CONCRETE 

FOR    PERMANCNCE 


We  maintain  a  Service  Department  to  ctv-opcrate 
with  Engineers — in  all  lines  of  work  for  which  Con- 
crete is  adapted.  Our  Library  is  comprehensive  and 
is  at  the  disposal  of  the  Engineers  of  Canada,  at  all 
times  without  charge. 


Canada  Cement  Company  Limited 


MONTREAL 


Herald    building    Montreal 

SALES    OFFICES    AT 

Toronto  Winnipeg 


Calgary 
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Sault  Ste.  Marie  Branch,   Sault  Ste.  Marie,  Ont. 

Winnipeg  Branch,  Winnipeg,  Man. 

Saskatchewan  Branch,  Regina,  Sask. 

Edmonton  Branch,  Edmonton,  Alta. 

Calgary  Branch,  Calgary,  Alta. 

Vancouver  Branch,  Vancouver,  B.C. 

Victoria  Branch,  Victoria,  B.C. 
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Good    Roads    in    Ontario 

W.  A.  McLean,  M.E.I.C,  Deputy  Minister  of  Highways,  Province  of  Ontario 


The  more  I  know  of  the  highway  problems  of  other 
ountries,  states  and  provinces,  the  more  I  am  impressed 
rith  the  general  similarity  which  pertains  to  all.  We 
lave  heard  of  the  influence  of  the  Quebec  farmer  through 
he  labor  tax  levied  upon  him;  of  the  growth  of  highway 
nprovement  through  municipal  organization ;  and  later, 
he  influence  of  the  central  government  upon  the  work, 
rhat  is  the  story  of  practically  every  country  in  the  world 
hat  has  attained  good  roads. 

Attending  conferences  in  Canada  at  which  roads 
ire  a  chief  topic,  when  the  roads  of  Ontario  are  compared 
vith  those  of  other  provinces,  one  is  led  to  believe  from 
he  trend  of  discussion  that  money  is  not  the  root  of 
ill  evil,  but  rather  that  the  roads  of  Ontario  are  the 
outes  of  all  evil. 

That,  however,  is  not  quite  a  true  estimate  of  the 
ituation  in  Ontario.  Ontario  has  developed  an  excellent 
nunicipal  organization,  through  which  large  annual 
ixpenditures  have  been  going  on  and  are  increasing. 
Ne  have  about  55,000  miles  of  highway,  of  which  about 
12.000  miles  are  well  graded  and  in  use,  and  22,000  miles, 
>r  over  half,  are  superior  to  earth  roads.  While  they  are 
lot  always  of  marked  excellence,  they  are  surfaced  with 
jravel,  broken  stone,  concrete,  bituminous  macadam, 
md  many  miles  are  oiled  annually.  They  are  superior 
o  earth  roads.  That  is  a  record  which  is  rarely  equalled 
m  this  continent. 
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Read  at  General  Professional  Meeting,  Montreal  Jan.   29th, 


In  certain  states  we  find  excellent  systems  of  state 
highways.  New  York  has  a  splendid  system  of  state 
highways,  and  we  are  apt  to  compare  Canadian  road 
conditions  with  those  of  New  York.  That  State  has 
had  a  source  of  income,  the  City  of  New  York,  through 
which  they  are  practically  able  to  take  toll  for  highway 
construction,  from  the  whole  of  the  United  States. 

Their  state  and  county  highways  are  constructed 
through  direct  levy  on  assessment,  so  that  every  city 
pays  uniformly  with  the  country  districts  for  main  high- 
way construction.  When  we  in  Ontario  have  such  a 
system  of  distributing  the  cost,  it  is  quite  evident  that 
our  expenditures  can  be  much  increased.  But  unfortuna- 
tely at  the  present  time,  cities  do  not  contribute  so  sub- 
stantially. 

However,  present  plans  contemplate  a  policy  of 
substantial  description.  We  estimate  that  this  year, 
on  the  country  roads  of  Ontario,  we  will  spend  twelve 
millions  of  dollars,  which  will  be  continued  annually  for 
at  least  a  period  of  five  years,  and  I  expect  that  there- 
after the  annual  expenditure  will  be  increased. 

An  expenditure  of  sixty  millions  in  five  years,  if 
properly  applied,  should  make  an  improvement  in 
Ontario  highways;  but  we  do  not  expect  to  wait  until  the 
end  of  that  period  to  be  able  to  use  these  roads  with 
a  good  deal  of  satisfaction. 
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The  Value  of  Good  Foundations 

The  engineer  and  the  layman  regard  roads  from 
different  standpoints.  The  user  of  the  road  considers 
surface  conditions  only.  The  builder  must  first  think 
of  many  other  factors  such  as  location,  alignment,  grading, 
foundation,  bridges,  drainages  and  a  multitude  of  preli- 
minary details.  Our  efforts  in  Ontario  at  the  present 
time  are  largely  with  respect  to  foundations  and  primary 
construction,  with  a  surface  merely  to  meet  immediate 
needs.  When  we  get  the  traffic  going  over  roads  so 
built,  we  know  that  the  high-class  surface  will  take 
care  of  itself  in  accordance  with  the  demands  of  traffic. 

It  is  useless  to  put  a  high-class  surface  on  a  poor, 
inadequate  and  insufficient  foundation.  The  truth  was 
emphasized  by  Mr.  James  in  his  address  at  the  opening 
of  this  annual  meeting.  It  has  cost  the  United  States 
enormous  sums  of  money  to  re-discover  this  old  and 
elemental  fact.  It  is  to  be  hoped  that  Canada  will 
benefit  by  the  experience  that  has  been  so  expensively 
acquired  in  the  United  States. 

I  have  said  that  we  have  55,000  miles  of  highway 
in  Ontario,  with  about  42,000  miles  in  use,  over  half  of 
which  has  some  class  of  surface.  These  surfaces  are 
under  improvement,  the  foundations  are  being  improved 
and  they  are  each  year  receiving  more  systematic  upkeep 
and  repair,  which  is  so  much  needed. 

Work  for  1920 

That  sixteen  or  eighteen  hundred  miles  we  hope  to 
get  into  passable  shape  quickly  by  an  average  expenditure 
of  over  ten  thousand  dollars  a  mile.  This  construction 
will  involve  some  cement-concrete,  asphaltic-concrete 
and  bituminous  macadam;  and  a  considerable  extent,  as 
in  every  other  country,  will  have  to  be  gravel  construction 
and  broken  stone;  or  these  surfaces  treated  with  tar  and 
asphaltic  oil. 


We  expect,  if  our  plans  can  be  put  into  execution, 
by  the  end  of  the  current  year,  to  have  between  the 
Quebec  boundary  and  Windsor  a  highway  500  miles  in 
length  that  is  reasonably  passable  at  every  point,  and 
at  least  superior  to  an  earth  road,  a  road  which  can  be 
used  throughout  in  spite  of  any  weather  conditions,  and 
as  fast  as  a  car  can  travel.  Many  portions  will  be  of 
a  finished  and  high-class  type. 

When  that  main  highway  is  in  good  condition,  you 
will  find  as  you  come  through  Ontario  that  our  past 
substantial  expenditures  have  constructed  branch  roads 
from  this  main  artery  into  all  parts  of  the  province. 

You  will  find  an  excellent  system  of  market  roads, 
macadam,  gravel,  concrete  and  other  forms,  all  attainable 
by  means  of  this  one  main  artery  which,  to  the  present 
time,  we  have  not  been  able  to  construct  owing  to  the 
scattered  nature  of  the  population  of  Ontario. 

Some  years  ago,  speaking  in  this  city,  I  said  that 
perhaps  French  should  be  declared  by  us  the  "official 
language"  of  good  roads.  I  spoke  of  that  because  I 
had  a  short  time  before  gone  over  the  roads  of  England, 
France,  Scotland,  Switzerland  and  Belgium,  and  in  no 
country  did  I  find  construction,  primary  construction, 
equal  to  the  roads  of  France. 

Other  countries  have  perhaps  maintained  their 
roads  by  higher  expenditure,  but  in  primary  construction 
I  have  not  seen  roads  equal  to  those  of  France.  In 
laying  out  the  system  in  Ontario,  I  have  had  before  me 
the  general  design  of  the  French  highway,  and  we  have 
applied  in  Ontario  a  considerable  part  of  the  elements 
of  French  organization  to  our  administration.  In  that 
way,  I  hope  that  sometime  in  the  future  Ontario  will 
stand  in  the  forefront  of  those  portions  of  this  continent 
which  have  good  roads. 


Concrete  Mixtures  in  Alkali  Soils 

By  C.  J.  Mackenzie,  A.M.E.I.C,  Prof.  Civil  Engineering, 
University  of  Sask. 


Known  Facts  Regarding  Effect  of  Alkali  Waters 
on  Concrete. 

Briefly,  the  known  facts  concerning  the  effect  of 
alkali  waters'  on  cement  and  concrete  mixtures,  are  as 
follows: — 

1.  By  laboratory  experiment  it  has  been  conclu- 
sively proved  that  magnesium  and  sodium  sulphates, 
which  are  the  predominating  salts  in  our  so-called  alkali 
waters,  will  attack  cement  chemically  and  under  certain 
conditions  of  intimate  mixture  completely  disintegrate 
the  same,  (see  Montana  Agricultural  College  Bulletin 
No.  81.) 

Read  before  the  Annual  Meeting,  Sask.  Branch,  Jan.  8th,  1920. 


2.  In  laboratories  it  has  also  been  proved  that  if  a 
porous  concrete  be  saturated  and  dried  alternately,  using 
a  solution  of  soluble  salts  found  in  our  alkali  soils,  that 
the  process  of  crystallization  will  exert  a  force  which 
will  cause  a  splitting  of  the  concrete.  (Bureau  of  Stand- 
ards Paper  No.  12.) 

3.  In  practice  many  cases  have  been  observed  where 
structures  of  concrete  as  well  as  those  of  chemically 
inert  and  porous  materials,  such  as  brick,  sandstone,  etc., 
where  exposed  to  alkali  waters,  have  been  disintegrated, 
suggesting  that  the  mechanical  force  of  crystallization 
is  the  action  obtained. 

4.  Also  numerous  cases  have  been  observed  where 
the  concrete  exposed  has  became  soft,  pasty  and  bulged, 
with  the  total  loss  of  its  cementing  value,  suggesting  a 
chemical  action  on  the  binding  material. 
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5.  In  practice  also,  we  find  structures  of  apparently 
the  same  grade  of  concrete  exposed  to  the  same  condi- 
tions, one  of  which  may  be  badly  attacked  with  pitting 
and   disintegration,    while   another   appears   unaffected. 

Two  Theories — Mechanical  and  Chemical 

According,  therefore,  to  their  personal  experiences 
there  are  those  who  hold  that  the  action  is  entirely 
mechanical,  due  to  the  crystallization  of  the  salts  of  the 
alkali  water  and  that,  therefore,  all  required  is  a  dense 
concrete.  There  are  engineers  and  chemists  who  are 
attacking  the  problem  from  the  purely  chemical  side. 
(See  Ferret  and  Montana  Bulletin.)  There  are  also  a 
few  engineers  who  hold  that  there  is  no  effect  from  the 
alkali  waters  at  all;  that  the  trouble  is  entirely  due  to 
poor  concrete  and  the  disintegration  found  in  our  Western 
areas  of  alkali  waters  would  have  occurred  similarly  in 
the  East,  and  been  accredited  there  to  the  action  of  the 
weather,  etc.,  on  a  poorly  fabricated  concrete. 

It  follows  then,  that  accepting  the  facts  above  stated, 
we  may  say  that  while  cement  can  be  disintegrated  by 
intimate  action  of  alkali  solutions,  in  laboratories,  and 
also  that  concrete  of  porous  character  can  be  disintegrated 
by  the  mechanical  forces  of  crystallization  under  ideal 
laboratory  conditions  of  saturating  and  drying,  these 
ideal  conditions  will  seldom,  if  ever,  be  found  in  practice 
and  consequently  deductions  from  laboratory  experi- 
ments must  be  interpreted  with  a  great  deal  of  caution. 

In  practice  the  alkali  water  is  not  permitted  the 
intimate  contact  with  cement;  nor  do  we  find  the  rapid 
saturating  and  drying,  and  in  addition  we  have  the 
extremely  important  problem  of  what  effect  the  surface 
coating  may  have. 

It  would  seem  then  that  the  most  feasible  method 
of  attacking  this  problem  is  by  actual  field  tests  of 
concrete  in  the  form  of  and  under  conditions  found  in 
practice.  It  is  my  opinion,  and  we  have  outlined  our 
own  experiments  on  this  basis,  that  the  proper  way  to 
approach  the  problem  for  the  present  is  to  subject, 
not  a  few  mixtures  to  numerous  varieties  of  water,  but  a 
number  of  widely  different  mixtures  to  conditions  where 
disintegration  is  known  to  have  taken  place,  and  in 
this  way  we  may  hope  to  get  some  idea  as  to  which 
mixtures  will  stand  the  action  of  alkali  waters  and  which 
will  not.  If  we  could  establish  even  a  danger  zone,  we 
would  have  accomplished  something  practical,  and 
later  the  determination  of  just  what  chemical  or  mechanic- 
al action  takes  place  when  concrete  fails,  could  be  under- 
taken. 

Field  Tests  by  the  Bureau  of  Standard 

The  only  published  records  of  field  tests  of  this 
nature  being  conducted  at  present,  with  which  I  am 
familiar,  are  those  of  the  Bureau  of  Standards,  Washington. 
Their  experiments  were  initiated  in  an  endeavour  to 
determine  the  action  of  sea  water  on  concrete,  which 
we  now  know  is  of  a  similar  nature  to  that  of  alkali 
action.  Their  first  published  report  in  1912  covered  an 
account  of  experiments  conducted  in  the  laboratory  and 
a  few  field  tests  in  the  sea. 


This  report  proved  only  the  theory  of  mechanical 
action  by  crystallization  under  laboratory  conditions. 

The  second  report  published  in  1917  is  devoted  to 
an  account  of  the  field  tests  made  on  various  reclamation 
projects  in  the  American  West,  to  determine  the  effect 
of  alkali  waters  on  concrete.  The  major  part  of  the  work 
covered  by  this  report  deals  with  cement  pipe,  but  there 
are  also  the  results  of  a  year's  experiments  on  block 
concrete.  The  results  show  nothing  conclusive.  The 
tile  pipes  were  taken  up  and  crushed,  and  from  their 
installation  in  1914  till  1916  it  may  be  stated  generally 
that  all  pipes  showed  increases  in  strength  in  alkali 
waters.  Although  there  were  some  cases  of  total  failure 
of  individual  tiles,  and  even  some  of  the  tiles  showing 
increase  in  strength  were  slightly  pitted  and  attacked. 
It  is  very  possible,  however,  that  the  future  may  yet 
show  the  effect  of  the  alkali  action. 

The  only  conclusions  drawn  are  that  richness  of 
mixture  alone  will  not  prevent  disintegration  and  that 
poor  tamping  in  several  rich  mixtures  showed  up  much 
worse  than  lean  mixtures  in  a  well  made  concrete. 

The  blocks  were  only  in  one  year  before  inspection 
and,  with  the  exception  of  two  cases,  there  was  no  effect 
noticed  other  than  a  slight  pitting.  The  failure  at  two 
of  the  projects  indicates  that  material  and  proper  work- 
manship are  of  the  greatest  importance,  but  no  conclusions 
of  far  reaching  effect  are  drawn  at  the  present. 

In  1913  I  investigated  this  problem  for  Chief 
Engineer,  C.  D.  Howe  of  the  Grain  Commissioners  of 
Canada,  and  the  above  conclusions  were  reached  at 
that  time.  These  conclusions,  I  think,  are  shared  and 
have  been  shared  for  several  years  by  most  engineers 
interested  in  this  problem,  and  at  the  same  time  there 
was  the  feeling  that  we  really  knew  very  little  about 
the  matter  and  that  there  were  no  very  great  indications 
of  immediate  light  ahead. 

The  only  difference  in  the  outlook  today,  to  my 
mind,  is  not  due  to  any  of  the  results  of  direct  experiment 
along  this  line,  but  to  the  great  steps  in  the  understanding 
aand  interpretation  of  concrete  mixtures,  which  have 
taken  place  within  the  past  year  and  a  half. 

The  question  that  concerns  us  chiefly  as  engineers 
today  is,  let  me  repeat,  "  which  mixtures,  if  any,  will 
successfully  withstand  the  action  of  the  alkali  waters 
as  found  in  our  Western  Provinces?"  This  naturally 
demands  that  we  must  first  have  an  intimate  and  complete 
knowledge  of  mixtures,  and  then  investigate  the  action 
of  alkali  on  a  wide  range  of  mixtures  and  determine,  if 
possible,  which  are  suitable  and  which  are  unsuitable 
for  our  conditions. 


The  Science  of  Mixing  Concrete. 

I  firmly  believe  that  the  principal  reason  we  have 
obtained  no  clear  conclusions  up  to  the  present  is  due 
to  the  fact  that  for  the  past  years  we  have  known  practical- 
ly nothing  about  the  science  of  the  design  of  concrete 
mixtures.  How  could  we  expect  to  obtain  any  definite 
information  as  to  which  mixtures  would  be  suitable  and 
which  would  not,  when  we  knew  nothing  more  about 
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the  results  of  our  mixtures,  than  that  they  were  mixed 
in  the  proportions  of  1.2.4  or  1.3.5  as  the  case  might 
be,  without  any  definite  knowledge  as  to  the  final  results 
of  the  concrete  made  ? 

A  mix  of,  say  1-6,  as  is  common  with  us,  tells 
absolutely  nothing  about  the  finished  concrete.  The 
strength  and  character  may  vary  several  hundred  per 
cent  on  the  same  job,  to  say  nothing  of  the  variation  in 
mixtures  on  different  jobs  using  different  materials  and 
mixed  by  different  men  and  different  methods.  (I  make 
this  statement  advisedly  as  the  result  of  actual  tests 
made  from  concrete  poured  on  various  jobs). 

For  years  we  have  simply  mixing  concrete  with  our 
technical  eyes  shut.  Certainly  some  engineers  and  some 
firms  have  been  making  concrete  of  the  very  best  quality, 
while  others  working  to  the  same  specifications  and  with 
the  same  materials,  have  been  making  concrete  of  an 
altogether  different  character.  The  thing  that  has 
troubled  most  of  us  is,  I  think,  the  fact  that  if  we  were 
given  the  ingredients  in  any  case  including  cement,  sand, 
gravel  and  water,  we  could  not  calculate  the  strength 
of  the  finished  product  with  any  degree  of  assurance, 
although  many  men  of  mature  judgment  and  wide 
experience  could  form  a  very  good  opinion. 

Personally  I  have  done  what  was  called  sand  and 
gravel  analyses  for  several  years,  I  have  plotted  the 
results  on  properly  ruled  paper  along  with  Fuller's  Ideal 
Crow,  handed  the  results  to  clients  and  even  charged 
good  money  for  it,  but  I  tell  you  truthfully,  the  analysis 
never  meant  anything  vital  to  me,  and  I  am  absolutely 
sure  that  it  meant  nothing  to  most  of  those  to  whom  I 
sent  it.  All  the  time  I  prayed  ttjat  someone  would  do 
something  to  clear  up  the  meaning  of  gravel  analyses. 

Concrete  Mixing  Research,  by  Professor  Abrams  and 
Captain  Edwards 

During  the  years  1918-1919  two  independent  experi- 
mentors  accomplished  what  I  consider  to  be  the  biggest 
step  towards  placing  the  mixing  of  concrete  on  a  scientific 
basis,  that  has  been  made  for  years.  The  names  of  the 
experimentors,  Professor  Abrams  of  the  Lewis  Institute 
of  Chicago  and  Captain  Edwards,  until  recently  of  the 
Department  of  Works  of  the  City  of  Toronto,  are  familiar 
no  doubt  to  all  of  you,  and  I  understand  that  Professor 
Abrams  attended  the  meeting  held  in  Saskatoon  in  1918, 
and  is  known  personally  as  well  to  many  members. 

At  the  risk  of  covering  ground  familiar  to  you,  I 
wish  to  mention  these  methods,  as  we  have  mixed  all 
our  concrete  for  experimental  purposes  on  these  theories, 
and  we  have  tested  their  value  out  on  various  jobs  in 
Saskatoon  during  the  year  and  have  found  them  very 
satisfactory  and  enlightening. 

Professor  Abrams  proved  from  the  results  of  about 
50,000  tests  that  the  strength  of  concrete  depends  only 
on  the  ratio  of  water  to  cement  for  all  ordinary  workable 
mixtures.  The  aggregate  functions  only  in  determining 
how  much  water  must  be  used  to  make  the  mix  work- 
able. He  worked  out  a  method  of  stating  this  property 
of  aggregate  in  terms  of  a  concrete  number  which  he 
calls  "  the  fineness  modulus "  and  which  is  readily 
obtained  from  a  screen  analysis.    Thus,  if  we  observe 


the  amount  of  water  being  used  per  bag  of  cement  on 
any  job,  it  is  always  a  simple  matter  to  calculate  the 
strength  of  the  resulting  concrete.  Or  if  we  are  given 
an  aggregate  and  we  obtain  its  fineness  modulus,  we 
can  calculate  how  much  water  will  be  necessary  for  any 
mix  and  what  the  strength  will  be,  or  if  we  wish  to  make 
concrete  of  a  certain  strength  out  of  a  certain  aggregate, 
we  can  easily  calculate  the  amount  of  cement  required 
and  the  viecessary  water.  By  this  method  we  have  a 
means  of  comparing  in  actual  figures  of  strength  and 
also  dollars  and  cents,  the  value  of  different  aggregates. 

Captain  Edwards,  on  the  other  hand,  attacked  the 
problem  from  an  altogether  different  viewpoint  and  con- 
cluded that,  always  providing  the  concrete  mixture  is 
of  normal  consistency  or  workability,  the  strength  of 
concrete  depends  on  the  ratio  of  cement  to  the  surface 
area  of  the  aggregate.  He  worked  out  tables  which  when 
applied  to  the  mechanical  analysis  of  any  aggregate, 
will  give  the  surface  area  per  pound  of  the  aggregate. 
And  by  this  method  also  mixtures  may  be  analysed  and 
designed  as  above. 

While  these  two  methods  on  the  surface  seem  quite 
different  and  even  contradictory  they  are  identical  in 
practical  results  and  have  both  been  found  to  give  satis- 
faction on  practical  work. 

The  scope  of  this  paper  does  not  permit  of  a  thorough 
discussion  of  these  methods  but  if  there  are  any  members 
here  today  who  are  not  familiar  with  these  theories  I 
would  strongly  urge  a  serious  study  of  them. 

Experiments  in  Saskatchewan 

In  outlining  the  experiments  carried  out  in  con- 
junction with  the  Committee  on  Concrete  of  the 
Saskatchewan  Branch  of  The  Engineering  Institute  of 
Canada,  it  would  be  well  to  state  that  we  recognized 
that  the  problem  was  a  very  large  one  and  that  with 
the  funds  and  facilities  available  at  present  it  would 
be  better  to  confine  our  work  to  one  particular  district, 
and  if  results  of  any  value  are  obtained,  further  grants 
might  be  secured  for  a  complete  survey  of  the  province, 
and  test  blocks  placed  in  all  the  different  localities  where 
conditions  of  ground  water,  soil  and  available  concrete 
aggregate  differ. 

We  started  with  the  premises  as  set  forth  in  the 
opening  paragraphs  of  this  paper  and  accordingly  decided 
to  undertake  our  work  under  three  divisions:— 

(a)  Field  Tests. 

(b)  Observation  of  buildings  under  construction  in 
areas  known  to  be  troublesome. 

(c)  Laboratory  tests  both  chemical  and  physical. 

(a)     Field  Tests. 

For  the  present  we  are  devoting  the  major  part  of 
our  time  to  the  Field  Tests  and  to  date  we  have  placed 
in  the  ground  specimens  representing  about  39  different 
concrete  mixtures. 

It  was  decided,  in  view  of  the  fact  that  the  pressing 
problem,  in  Saskatoon  at  least,  is  in  connection  with 
foundations  and  walls  and  not  with  tile,  to  make  up  our 
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test  blocks  in  cubes  with  sides  of  twelve  (12)  inches, 
thus  approximating  the  conditions  of  walls.  Each 
block  is  moulded  in  our  laboratories  and  a  wrought 
iron  rod  with  anchor  plate  is  inserted,  the  portion  protrud- 
ing forms  a  loop  for  handling  and  has  encircling  it  a 
brass  identification  disc. 

The  site  for  placing  the  test  blocks  was  selected  after 
a  thorough  investigation  of  the  City  and  is  in  the  centre 
of  the  most  troublesome  area  being  surrounded  by 
buildings  which  have  been  affected. 

Contiguous  buildings  were  inspected  to  ascertain 
at  what  depth  the  most  serious  disintegration  occurs, 
and  we  found  that  this  was  at  a  depth  of  six  feet  where 
a  small  gravel  seam,  about  two  inches  in  thickness  runs 
through  the  clay.    This  depth  was  used  for  our  blocks. 

The  test  blocks  made  to  date  are  in  six  series  as 
follows : — 


Plate  "A" 


Series  A. 


This  series  consists  of  thirteen  blocks,  ranging  from 
a  very  strong,  well  graded,  dense  concrete  to  a  very 
weak  mixture,  of  poor  pit  run  gravel,  so  weak  that  it 
was  impossible  to  even  handle  without  knocking  the 
corners  off  as  shown  in  Photo  "A." 

Blocks  No.  1 — No.  5,  were  made  with  an  aggregate 
of  washed  gravel  and  crushed  stone.  This  aggregate  is 
a  good  approximation  of  Fuller's  Curve.  Its  fineness 
Modulus  (according  to  Abram's  method)  is  5.5  and  the 
surface  area  per  gr.  (calculated  by  Capt.  Edward's 
Tables)  is  2.44. 

Mixtures  by  volume  of  1:2.5;— 1:3.7— 1:5.0— 1:6.2. 
and  1 :7.5  were  used. 

The  ratio  vol.  water/  vol.  cement  runs  from:  .62  to 
1.31,  while  the  grs.  of  cement  per  sq.  in.  of  surface  area 
of  aggregate  varies  from  7.3  to  22. 

Blocks  No.  6 — No.  10  were  mixed  with  a  pit  run 
gravel  as  aggregate,  the  fineness  modulus  of  which  was 
3.8  and  the  surface  area  per  gr.  3.9  sq.  in. 

The  same  mixes  were  used  as  in  blocks  No.  1 — No.  5 
but  the  ratio  vol.  water/  cement  varied  from  .82  to  2.4 
and  the  grs.  of  cement  to  surface  area  from  11.7  to  35.1. 

Blocks  No.  28 — No.  SO  were  mixed  with  a  pit  run 
gravel  of  a  better  grade,  the  fineness  modulus  being 
4.8.    The  surface  area  2.51  sq.  in.  per  gr. 


The  water/ cement  ratio  varies  from  .81  to  1.59. 
The  grs.  of  cement  per  sq.  in.  surface  area  from  8.7—22.6. 

Thus  we  have  in  this  series  concrete  from  the  best 
to  the  worst  practicable.  A  well  graded  aggregate  and 
a  poorly  graded  aggregate  of  various  mixes.  A  range 
in  water  ratio  from  .62  to  2.4.  And  a  variation  from 
1  gr.  of  cement  to  7.3  square  inches  of  surface  area  to 
1  gr.  to  35.1  sq.  inches,  which  gives  a  range  in  crushing 
strength  from  3,800  lbs.  sq.  in.  to  300  lbs.  sq.  in. 

Complete  records  of  the  analyses  of  the  cement, 
aggregate,  mixing  water  have  been  kept,  while  from  a 
test  hole  at  the  site,  a  log  of  the  ground  water  level  with 
the  corresponding  chemical  analyses  of  the  water  is  being 
recorded.  The  weights  of  the  various  ingredients  as 
well  as  the  moisture  content  of  the  gravel  were,  of  course, 
kept,  and  it  might  be  interesting  to  note  that  the  best 
Block  No.  1,  weighed  147  lbs.  per  cubic  foot  while  No.  10 
the  poorest,  only  weighed  131  lbs.  per  cubic  foot. 

Before  placing  in  the  ground,  a  photograph  was 
taken  of  the  blocks,  and  it  is  proposed  that  each  time  the 
blocks  are  dug  up  for  inspection,  photographs  will  be 
taken  for  comparison  and  record. 

It  is  believed  that  from  this  preliminary  series  we 
shall  be  able  to  obtain  at  least  the  danger  zone  of  mixtures 
for  this  particular  locality  and  thus  cut  down  the  range 
for  future  experiments  and  indicate  the  value  of  the 
different  factors  in  combating  disintegration  in  this 
locality. 


Plate  "B" 

Blocks  No.  11.— No.  19;  No.  25— No.  27;  No.  31— 
No.  33  (15  blocks  in  all). 

This  series  was  designed  for  the  purpose  of  testing 
a  few  commercial  waterproofing  and  alkali  proof  products. 
Each  compound  was  applied  according  to  the  manu- 
facturer's specifications  to  each  of  the  three  blocks  cor- 
responding exactly  to  either  blocks  Nos.  11-12-13  or 
Nos.  28-29-30,  in  constituents,  mix  and  consistency. 

Four  general  types  were  used,  an  integial  powder 
mixed  with  the  cement;  a  compound  mixed  with  the 
water;  an  alkali  proof  paint  applied  on  the  surface  and 
tar  applied  to  surface. 
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Blocks  Nos.  20-22. 

These  blocks  were  made  of  the  same  aggregate  and 
mix  as  No.  1 1— No.  12— No.  13  but  the  consistency  was  made 
as  wet  as  possible  in  order  to  see  if  the  excess  water 
decreases  the  resistance  of  a  concrete  to  alkali  just  as 
decreases  its  strength. 

Series  D. 

The  purpose  of  this  series  is  to  check  our  assumption 
that  the  maximum  disintegration  takes  place  at  a  depth 
of  6  feet.  These  specimens  were  made  6"  x  6"  x  6'  and 
are  placed  upright  so  that  one  end  is  exposed  to  the 
air  while  the  other  is  well  under  the  ground  water  level. 

If  we  find  that  the  six  ft.  level  is  not  the  woost  we 
shall  be  able  to  change  the  position  of  the  other  blocks 
and  make  all  future  tests  accordingly. 


Plate  "C" 

Series  E.     Blocks  No.  3/f—No.  86. 

In  this  series  the  pit  run  gravel  was  first  screened 
and  divided  at  the  No.  4  screen  and  then  re-mixed. 
The  mixtures  by  volume  corresponding  to  No.  28,  No.  29, 
No.  30.  This  series  was  designed  to  ascertain  the  economy 
if  any,  of  screening  and  remixing  the  Gravels  for  concrete 
aggregate. 

Series  F.     Blocks  No.  87,  No.  39. 

The  blocks  in  this  series  are  of  the  same  mix  as 
No.  28,  No.  29  and  No.  30,  but  the  mixing  water  was 
the  alkali  water  taken  from  the  ground  where  blocks 
are  placed. 

At  the  time  of  making  up  all  blocks  of  the  series, 
small  blocks  for  compression  tests  were  made  up  for 
testing  after  twenty-eight  days  in  water  in  order  to 
check,  if  possible,  the  alkali  resisting  properties  of  concrete 
against  its  strength. 

With  blocks  No.  25 — No.  39,  nine  compression  blocks 
at  each  mixture  were  also  buried  to  be  tested  three  per 
year. 


(b)     Observations  of  Buildings. 

This  phase  of  the  work  consisted  of  an  inspection  of 
all  known  cases  of  disintegration  in  the  city  for  the  main 
purpose  of  defining  the  troublesome  areas,  and  gathering 
all  the  information  and  evidence  possible.  Added  to 
that  we  have  outlined  a  scheme  for  inspecting  all  buildings 
being  erected  in  these  areas  and  personally  observing 
the  concrete  being  put  in,  the  mix,  consistency  and 
aggregate,  etc. 


Plate  "D" 

Our  inspection  shows  that  the  down  town  section 
of  about  ten  city  blocks  contains  the  greatest  amount  of 
affected  concrete,  and  information  gathered  from  a 
reliable  source  indicates  that  before  the  city  was  built 
this  area  was  what  is  known  as  an  "  alkali  slough." 
Accordingly  this  section  was  selected  for  our  tests  and 
observations. 


Plate'4lE" 
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On  new  buildings  we  take  records  of  the  conditions 
of  the  excavation,  including  an  analysis  of  the  ground 
water,  a  mechanical  analysis  of  the  aggregate  and  data 
as  to  the  mix  and  water  used.  On  several  buildings  we 
got  permission  to  put  in  a  section  of  the  wall  of  a  very 
much  stronger  mix  than  was  used  for  the  rest  of  the 
work  and  it  is  our  desire  to  get  a  wall  poured  with  about 
six  different  mixes,  but  up  to  the  present  time  we  have 
not  succeeded. 

On  one  old  wall  which  was  uncovered  when  extensions 
were  being  made  a  very  interesting  thing  was  observed. 
Two  distincts  layers  of  disintegration  were  noted,  the 
ordinary  one  at  the  six  foot  level  and  the  other  at  the 
ground  level,  suggesting  that  perhaps  we  have  here 
disintegration  by  crystallization  at  the  surface  and  direct 
chemical  action  at  the  six  foot  level. 


(c)     Laboratory  Tests. 

The  laboratory  tests  are  being  conducted  as  an  aid 
to,  and  for  the  purpose  of  throwing  light  on  the  results 


of  the  field  tests,  and  not  as  primary  tests  themselves, 
as  it  is  felt  that  conclusions  drawn  from  laboratory  tests 
are  not  always  reliable  when  applied  to  field  conditions. 

For  the  present  the  chemical  work  consists  of  a 
survey  of  ground  waters,  analyses  of  the  mixing  waters, 
aggregate,  etc.  As  we  get  results  from  our  field  tests 
the  need  for  laboratory  tests  to  clear  up  certain  points 
will  no  doubt  be  necessary. 

Conclusion. 

The  above  is  a  summary  of  the  work  done  during 
the  past  summer  and  while  a  great  deal  of  actual  labor 
has  been  done,  were  are,  of  course,  unable  to  present 
any  conclusions  at  present,  although  .we  hope  that  even 
by  next  summer's  meeting  we  may  be  able  to  report  at 
least  some  indications. 

We  intend  extending  the  tests  of  the  various  series 
next  summer  and  adding  new  series  dealing  with  other 
phases  from  time  to  time,  such  as  admitting  air  to  blocks 
at  6  ft.  level;  application  of  gunite  to  surface,  etc. 


Effect  of  Vibration,  Jigging  and  Pressure  on  Fresh  Concrete 

By  Duff  A.  Abrams. 
Delivered  in  part  before  General  Professional  Meeting  at  Saskatoon. 


Introduction 

An  experimental  study  of  the  effect  of  vibration  and 
pressure  on  fresh  concrete  on  its  strength  and  other 
properties  is  of  interest  in  view  of  the  frequent  use  of 
such  devices  as  hand-hammering  of  forms,  or  air-hammer- 
ing, jigging  or  vibration  as  an  aid  in  placing  concrete. 
Such  methods  are  particularly  applicable  to  the  construct- 
ion of  reinforced-concrete  ships  and  houses,  where  thin 
sections  and  a  multiplicity  of  reinforcing  members  are  of 
common  occurrence.  Jigging  or  vibrating  machines  are 
frequently  used  in  concrete  products  plants.  The  effect 
of  pressure  on  fresh  concrete  is  of  interest  in  certain 
problems  of  concrete  design. 

The  tests  included  in  this  report  were  made  as  a  part 
of  the  experimental  studies  of  concrete  and  concrete 
materials  being  carried  out  through  the  co-operation  of 
Lewis  Institute  and  the  Portland  Cement  Association. 

Outline  of  Tests 

The  tests  included  in  this  report  cover  the  following 
topics: 

1.  Different  methods  of  hand -moulding  of  test 
cylinders. 

(a)  Puddling    with    5/8-in.    round    steel    bar 

(varying  number  of  strokes). 
(6)  Tamping  (tampers  of  different  size), 
(c)  Tapping  metal  forms  after  puddling. 

2.  Effect  of  vibrating  fresh  concrete  (small  electric 

motor,  Fig.  1.). 

(a)  Time  of  vibration  varied  up  to  1  min. 


3.  Effect  of  jigging  fresh  concrete   (using  machine 

shown  in  Fig.  2). 

(a)  Concrete  of  different  mixes  (1:7  to  1:3). 
(&)  Concrete  of  different  consistencies  (0.70  to 
1.25). 

(c)  Using  aggregate  of  different  grading  (fineness 

modulus  4.00  to  6.50). 

(d)  Using  aggregate  of  different  sizes  (0-28  sand 
to  O-l^-in.  concrete  aggregate). 

(e)  Using  coarse  aggregate  of  different  shape 

(pebbles  and  crushed  stone). 
(/)  Effect  of  rate  of  jigging  (0  to  150  r.  p.  m.). 
(g)  Effect  of  height  of  drop  (0  to  0.50  in.). 
(h)  Effect  of  length  of  time  jigged  (up  to  3  min.). 
(i)  Effect  of  age  of  concrete  before  jigging  (up 

to  6  hr.). 
0)  Jigged  with  30-lb.  weight  on  top  of  fresh 

concrete. 
(k)  Hand  puddling  on  jigging  machine  while  in 

operation. 

4.  Effect  of  pressure  on  fresh  concrete  (method  of 

applying  the  higher  pressures  shown  in  Fig.  3). 
(a)  Using  different  pressures  (0  to  500  lb.  per 

sq.  in.). 
(&)  Effect  of  duration  of  pressure  (15  min.  to 

16  hr.). 
(c)  Effect  of  removal  of  water  by  pressure. 
This  series  included  900  compression  tests  of  6  x  12-in. 
concrete  cylinders  at  the  age  of  28  days.  All  specimens 
were  made  from  the  same  materials  at  the  same  time, 
consequently  direct  comparisons  may  be  made  between 
any  two  sets  of  tests. 
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Test  Pieces 

All  test  pieces  consisted  of  6  x  12-in.  cylinders  which 
were  stored  in  damp  sand  for  28  days.  The  concrete  for 
each  specimen  was  proportioned  separately  and  mixed  by 
hand  with  a  bricklayer's  trowel  in  a  shallow  metal  pan. 
The  forms  consisted  of  12-in.  lengths  of  cold-drawn  steel 
tubing,  split  along  one  element.  Each  form  stood  on  a 
machined  cast-iron  base  plate.  A  smooth  top  was 
formed  by  means  of  neat  cement  and  plate  glass. 

Unless  otherwise  noted,  the  specimens  were  moulded 
by  the  "standard"  hand-puddling  method  before  sub- 
jecting them  to  vibration,  jigging  or  pressure.  This 
method  consists  of  puddling  the  fresh  concrete  in  the 
metal  form  in  4-in.  layers  by  means  of  25  strokes  with  a 
5  8-in.  round  steel  bar  and  leveling  off  with  a  trowel. 
This  method  has  been  in  use  for  several  years  in  our 
research  work  and  has  been  found  to  give  uniform  results 
for  different  operators.  The  strength  of  the  concrete 
produced  by  this  method  of  moulding  is  used  as  a  basis 
for  comparison  (100  per  cent.)  for  all  other  methods  of 
treatment  included  in  this  investigation. 

The  mixture  is  expressed  as  one  volume  of  cement  to 
a  given  number  of  volumes  of  mixed  aggregate.  A  1 : 5 
mix  expressed  in  this  manner  is  about  the  same  as  the 
ordinary  1:2:4  mix.  The  exact  equivalent  of  the  latter 
will  vary  with  the  size  and  grading  of  the  aggregates. 

The  water  content  of  the  concrete  is  expressed  in 
terms  of  the  relative  consistency  and  the  "water-ratio." 
A  relative  consistency  of  1.00  (normal  consistency)  is  of 
such  plasticity  that  the  concrete  of  usual  mixes  will  slump 
Yi  to  1  in.  if  the  metal  form  is  withdrawn  by  a  steady 
upward  pull  immediately  after  moulding  the  cylinder  by 
the  standard  method.  A  relative  consistency  of  1.10 
contains  10  per  cent  more  water  than  normal  consistency. 
The  water-ratio  is  the  ratio  of  volume  of  water  to  volume 
of  cement  in  the  batch.  The  weight  of  cement  was 
assumed  as  94  lb.  per  cu.  ft.  For  one  mix  and  given 
concrete  materials  the  relative  consistency  and  water- 
ratio  may  be  used  interchangeably. 

In  the  hand-moulded  specimens  the  method 
of  placing  the  concrete  was  varied  by  changing  the 
number  of  strokes  of  the  puddling  bar,  using 
layers  of  different  thickness,  etc.  Hand-tampers 
2  in.  and  5  in.  in  diameter  were  also  used.  In 
one  set  of  tests  the  form  was  struck  with  a  steel 
bar  after  moulding  by  the  standard  puddling 
method. 

In  the  vibration  tests  the  cylinder  mould  was 
bolted  to  a  light  timber  table  and  the  concrete 
specimen  moulded  hv  the  standard  hand-puddling 
method  described  above. 

Violent  vibration  was  produced  by  holding 
an  electric  motor  frame  against  the  side  of  the 
steel  form  as  shown  in  Fig.  1.  The  motor  carried 
an  eccentric  flywheel,  weighed  121b.  and  ran  about 
1000  r.  p.  m.  The  time  of  vibration  varied  from 
5  sec.  to  1  min. 


Fig.  1. — Electric  Vibrator. 

Shows  set-up  for  vibration  tests  given  in  Table  3. 
Motor  weighed  12  lb.,  ran  about  1000  r.  p.  m. 


The  jigging  tests  were  made  on  the  machine  shown 
in  Fig.  2.  The  machine  consisted  of  a  framework  carry- 
ing a  metal  table  about  4  ft.  wide  and  8  ft.  long  weighing 
about  700  lb.  The  table  was  raised  by  means  of  belt- 
driven  cams  on  two  longitudinal  shafts.  The  rate  and 
height  of  drop  could  be  varied  over  a  wide  range.  In  most 
of  the  tests  the  machine  was  run  for  20  sec.  at  100  drops 
per  min.,  0.1-in.  drop;  however,  each  of  these  factors  were 
varied  with  the  other  two  constant. 


Fig.  2. — Jigging  Machine. 

Steel  table  4  z  8  f t.  ;  weight  700  lb.       Table  raised  by  means  of  cams  ;  rate 
and  height  of  drop  can  be  varied  over  wide  range. 
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All  specimens  were  moulded  by  the  standard  hand- 
puddling  method  before  pressure  was  applied.  Pressures 
up  to  10  lb.  per  sq.  in.  were  applied  by  piling  weights  on 
top  of  a  loose-fitting  cover  plate.  Pressures  of  25  and  50 
lb.  per  sq.  in.  were  applied  by  weighted  levers.  Pressures 
of  100  to  500  lb.  per  sq.  in.  were  obtained  by  placing  the 
freshly  moulded  specimen  in  a  testing  machine,  as  shown 
in  Fig.  3.  The  spring  facilitated  maintaining  a  constant 
pressure.  For  all  pressures  the  times  of  application 
varied  from  15  min.  to  16  hr. 


Test  Data  and  Discussion 

The  diagrams  in  Figs.  4  to   16  give  the  data  in 
graphical  form. 


Fig.  3. — Method  of  Applying  Pressure  to  Fresh  Concrete. 

The  higher  pressures  were  applied  by  means  of  a  testing  machine.  The 
spring  facilitated  maintaining  a  constant  pressure.  The  plate  In  con- 
tact with  fresh  concrete  was  loose-fitting.  The  water  expelled  from 
concrete  was  collected  by  means  of  sponges  and  weighed. 

The  effect  of  vibration  with  electric  vibrator 
is  shown  in  Fig.  4.  Vibrating  for  about  30  seconds 
caused  no  appreciable  effect  on  the  strength  of  concrete 
which  had  been  puddled  in  place  by  hand.  The  tests 
indicate  that  hand-puddling  (if  thoroughly  done)  is  just 
as  effective  as  vibration  in  placing  concrete.  In  other 
words,  concrete  which  completely  fills  the  form  is  not 
improved  by  vibration.  This  should  not  be  construed  as 
meaning  that  vibration  is  not  effective  in  causing  concrete 
to  finds  its  way  into  intricate  form  work  and  around  the 
reinforcing  bars. 


The  effect  of  jigging  is  shown  in  Figs.  5  to  12.  The 
jigging  method  used  was  one  which  would  be  applicable 
to  concrete  products  plants.  The  tests  show  that  in 
general  jigging  of  concrete  which  has  been  placed  by 
puddling  is  injurious  to  the  strength.  The  improvement 
for  the  small-sized  aggregates  is  probably  due  to  the  fact 
that  the  puddling  method  is  not  so  satisfactory  for  this 
condition. 

The  tests  of  concrete  setting  under  pressure  are  of 
interest  in  that  they  reveal  the  reason  for  increased 
strength  due  to  this  treatment.  The  concrete  strength 
is  increased  due  to  the  fact  that  some  of  the  original 
mixing  water  is  forced  out.  The  higher  the  pressure,  the 
more  water  is  removed,  hence  the  higher  the  strength. 

Attention  is  called  to  the  unusual  uniformity  of  the 
results  of  the  tests  in  this  series,  as  illustrated  by  the  fact 
that  in  the  diagrams  the  points  fall  on  smooth  curves. 
There  are  only  a  few  instances  in  which  there  is  any 
appreciable  deviation  from  this  rule. 


Summary  and  Conclusions 

The  tests  gave  conclusive  results  on  many  phases  of 
the  effect  of  vibration,  jigging  and  pressure.  In  some 
instances  the  effect  is  entirely  different  from  what  accepted 
opinion  would  suggest.  Following  a  is  brief  summary  of 
the  tests: 


Effect  of  Vibration  with  Electric  Motor 

Method  of  vibrating  shown  in  Fig.  1. 
Compression  tests  of  6  x  12-in.  cylinders. 
Results  of  tests  are  platted  in  Fig.  4. 
Age  at  test  28  days;  stored  in  damp  sand ;  tested  damp. 
Aggregate — Sand  and  pebbles  from  Elgin,  111.,  graded 

0-1^  in. 
Each  value  is  the  average  of  5  tests  made  on  different 

days. 
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Fig.  4.— Effect  of  Vibration  on  the  Strength  of  Concrete. 

Vibration  produced  by  electric  motor   shown  in  Fig.  1.     Compression  tests 
of  6  x  12-in.  cylinders.     Age,  28  days.     Data  from  Table  3. 
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Table  1.— Effect  of  Method  of  Moulding  Concrete  Specimens. 

Compression  tests  of  6  x  12-in.  cylinders. 
Age  at  test  28  days;  stored  in  damp  sand;  tested  damp. 
Aggregate — Sand  and  pebbles  from  Elgin,  111.,  graded  0-1  Yi  in. 
Each  value  is  the  average  of  5  tests  made  on  different  days. 


Mix 

by 

Volume. 

F.  M.  of 

Aggre- 
gate. 

Relative 
Consist- 
ency. 

Water- 
Ratio  to 
Volume  of 
Cement. 

Compressive    Strength 

Ref.  No. 

lb.  per 
sq.  in. 

Per  cent  of 
Standard 

Treatment  of  Concrete 

1 

1:5 

5.75 

1.00 

0.875 

2680 

96 

12  strokes  around  perimeter  of 
form  for  each  4-in.  layer  of 
concrete  using  5/8-in.  steel  bar. 

31 
51 
84 

2800 
2710 
2840 

2780* 

) 

100 

] 

25  strokes  distributed  over  section 
for  each' 4-in.  layer  using  5/8-in. 
steel  bar.  (Standard  method). 

2 

2810 

101 

50  strokes  distributed  over  section 
for  each  4-in.  layer  using  5/8-in. 
bar. 

147 

2690 

97 

12  strokes  on  each  3-in.  layer  using 
2-lb.  tamper  2  in.  in  diameter. 

148 

2420 

87 

12  strokes  on  each  6-in.  layer, 
using  2-lb.  2-in.  tamper. 

149 

2430 

87 

12  strokes  on  first  3-in.  layer  using 
2-lb.  2-in.  tamper,  forms  then 
filled  before  tamping  again  with 
12  strokes. 

150 

2500 

90 

12  strokes  on  first  3-in.  layer,  using 
2-lb.  2-in.  tamper,  remaining 
concrete  settled  by  tapping  form 
lightly. 

3 

2800 

101 

25  strokes  distributed  over  section 
for  each  4-in.  layer  with  2-lb. 
2-in.  tamper. 

4 

2570 

92 

25  strokes  distributed  over  section 
for  each  4-in.  layer  with  2-lb. 
5-in.   tamper. 

5 

2740 

98 

Standard  method  of  moulding, 
except  form  struck  3  light  blows 
with  steel  bar  after  puddling 
each  4-in.  layer. 

♦Average  of  15  tests  made  on  different  days.    This  value  is  used  as  a  basis  for  comparison  in  Tables. 
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Effect  of  Jigging  on  the  Strength  of  Concrete. 

Using  aggregates   of  different   size  and   grading.) 
Values  from  tests  platted  in  Figs.  7  and  8. 
All  cylinders  were  moulded  by  the  standard  method 

before  jigging  on  machine  shown  in  Fig.  2.  (100 

r.  p.  m.;  0.1-in.  drop;  jigged  20  sec.) 
Compression  tests  of  6  x  12-in.  cylinders. 
Age  at  tests  28  days;  stored  in  damp  sand;  tested  damp. 
Aggregates — Sand    and    pebbles    from    Elgin,    111., 

except  where  otherwise  noted. 
Each  value  is  the  average  of  5  tests  made  on  different 

days. 
Variation  in  grading  in  last  two  groups  was  produced 

by  mixing  different  percentages  of  sand  and 

coarse  aggregate. 
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Effect  of  Consistency  on  the  Strength 
°f  Jigged  Concrete. 
Specimens  moulded  by  standard  method  and  parallel  sets  jigged  on  machine 
shown  In  Fig.  2.   Compression  tests  of  6  x  12-in.  cylinders.   Age  28  days. 
Data  from  Table  4. 
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Fig.  6.— Effect  of  Consistency  on  the  Strength  of 

Jigged  Concrete. 

Each  value  is  the  average  of  20  tests,  5  each  from  4  different 

mixes. 
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Fig.  7.— Effect  of  Size  of  Aggregate  on  the  Strength 
of  Jigged  Concrete.  *~*  ■  , 

Compression  tests  of  6  x  12-in.  cylinders.   Age  28  days. 

Effect  of  Puddling  and  Tamping  (Table  1). 

1.  Varying  the  number  of  strokes  from  12  to  50  on 
each  4-in.  layer  in  the  standard  method  of  hand-puddling 
with  a  5/8-in.  bar  had  little  influence  on  the  compressive 
strength  of  ordinary  plastic  concrete. 

2.  In  general,  the  tamping  methods  used  gave  lower 
strengths  than  hand-puddling. 

3.  A  tamper  of  large  diameter  for  a  given  weight  was 
less  effective  than  one  of  small  diameter. 

4.  Increasing  the  thickness  of  the  layer  from  4  to 
6  in.  caused  a  falling-off  in  strength  of  about  12  per  cent 
for  tamped  concrete. 

5.  Tamping  or  puddling  the  first  4-in.  layer  only, 
caused  a  falling  off  in  strength  of  10  1o  13  per  cent. 

6.  Striking  the  metal  form  with  a  steel  bar  after  the 
completion  of  moulding  by  standard  method  had  no  effect 
on  the  strength  of  concrete. 
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-Effect  of  Grading  of  Aggregate  on  the  Strength  of 
Jigged  Concrete. 
Specimens  moulded  by  standard  method  and  parallel  sets  jigged  on  machine 
shown  in  Fig.  2.      Compression  tests  of  6  x  12-in     cylinders.      1:5  mix; 
Age  28  days.     All  aggregate  graded  0-11  in. 
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7.  The  "standard"  method  of  hand-puddling  using 
25  strokes  with  a  5/8-in.  steel  bar  for  each  4-in.  layer  of 
concrete  in  a  6  x  12-in.  cylinder  is  recommended  for 
laboratory  tests  of  concrete. 


Effect  of  Vibration  with  Electric  Hammer. 

8.  Vibration  of  the  specimen  after  moulding  by  means 
of  an  electric  hammer  running  at  1000  r.p.m.  had  little 
influence  on  the  strength  of  the  puddled  concrete  up  to 
a  period  oi  about  30  seconds.  If  continued,  there  was  a 
steading  falling  off  in  strength;  after  45  to  60  seconds  the 
strength  was  only  90  per  cent,  of  that  produced  by  the 
standard  method  of  puddling.     (Fig.  4.) 
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Fig.  9. — Effect  of  Height  of  Drop  in  Jigging  Tests. 
Compression  Tests  of  6  x  12-in.  cylinders.     Age  28  days. 
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Fig    10.  —  Effect  of  Rate  of  Jigging  on  the  Strength  of  Concrete. 
Compression  tests  of  6  x  12-ln.  cylinders.     1:  5  mix.     Age  28  days. 
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Fig.  11. — Effect  of  Duration  of  Jigging  on  the 
Strength  of  Concrete. 

Compression  tests  of  6  x  12-in.  cylinders.      l:5]mlx.      Age  28  days. 
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Fig.  12.— Effect  of  Age  of  Concrete  before  Jigging. 
Compression  tests  of  6  x  12-in.  cylinders.     1:5  mix.     Age  28  days. 

Effect  of  Jigging. 

9.  In  general,  jigging  in  any  manner  with  the 
apparatus  used  reduced  the  compressive  strength  of  the 
concrete  regardless  of  the  height  of  drop,  rate  of  duration 
of  treatment.  Exceptions  were  found  in  the  dry  mixes 
and  those  made  of  aggregates  of  the  smaller  sizes.  (Fig 
5  to  12.) 

10.  There  was  little  difference  in  the  effect  of  jigging 
due  to  the  quantity  of  cement  used.     (Fig.  5.) 
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Fig.  13. — Effect  of  Pressure  on  the  Strength  of  Concrete. 

Compression  tests  of  6  x  12-in.  cylinders.  1:5  mix.  Age  28  days.  Pressure 
applied  immediately  after  moulding.  Each  point  represents  the  average 
of  20  tests,  5  each  from  4  different  times  of  application  of  pressure  rang- 
ing from  15  min.  to  10  hr.     Data  from  Table  7. 


11.  In  the  very  dry  mixes  the  strength,  due  to 
jigging  for  20  seconds,  was  increased  about  25  per  cent. 
(Figs.  5  and  6.) 

12.  The  wetter  mixes  (relative  consistency  1.10  to 
1.25)  were  reduced  in  strength  3  to  6  per  cent  by  jigging. 
(Figs.  5  and  6.) 

13.  Pebbles  and  crushed  limestone  as  coarse  aggreg- 
ate gave  essentially  the  same  results  in  the  jigging  tests. 
(Fig.  8.) 

14.  The  concretes  from  the  finer  aggregates  showed 
a  material  increase  in  strength  with  jigging  in  both  1:5 
and  1:3  mixes.     (Fig.  7.) 

15.  For  aggregate  coarser  than  about  3/8  in.,  jigging 
reduced  the  strength  from  3  to  10  per  cent.     (Fig.  7.) 

16.  The  grading  of  the  aggregates  (for  a  given 
maximum  size)  had  little  influence  on  the  effect  of  jigging. 
(Fig.  8.) 

17.  The  greater  the  drop  the  greater  the  reduction 
in  strength  for  1:5  concrete.  For  a  drop  of  14  hi-  the 
strength  was  reduced  12  per  cent.     (Fig.  9.) 

18.  The  faster  the  rate  of  jigging  the  lower  the 
strength  of  1:5  concrete.  Using  1  ^-in.  aggregate  at 
150  r.  p.  m.  the  strength  was  reduced  about  13  per  cent. 
(Fig.  10.) 

19.  The  strength  of  1:5  concrete  fell  off  rapidly 
with  the  duration  of  jigging.  After  2  to  3  minutes 
jigging  the  strength  was  reduced  about  20  per  cent,  as 
compared  with  standard  method  of  hand-puddling. 
(Fig.   11.) 

20.  Allowing  the  concrete  to  stand  for  a  period  of 
time  before  jigging,  increased  the  strength  to  a  light 
extent.  The  maximum  increase  was  found  at  2  to  4  hr. 
(Fig.  12.) 


21.  The  application  of  a  pressure  of  1  lb.  per  sq.  in. 
during  the  jigging  process  (equivalent  to  a  head  of  1  ft. 
of  fresh  concrete)  gave  the  same  strength  as  standard 
hand-puddling.     (Figs.  9,  10  and  11.) 

22.  Moulding  the  cylinders  by  the  standard  method 
on  the  jigging  table  while  it  was  in  motion,  gave  the  same 
strength  as  standard  hand-puddling  without  jigging. 
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Fig.  14. — Effect  of  Duration  of  Pressure  on  the 
Strength  of  Concrete. 

Compression  tests  o\  6  x  12-in.  cylinders.  1:5  mix.  Age  28  days.  Pressure 
applied  immediately  after  moulding  specimen.  Each  point  represents 
the  average  of  45  tests,  5  each  from  9  different  pressures  ranging  from 
2  to  500  lb.  per  sq.  in.      Data  from  Table  7. 


Effect  of  Pressure. 

23.  The  compressive  strength  of  concrete  was  in- 
creased by  pressure  applied  immediately  after  moulding. 
For  pressure  of  200  to  500  lb.  per  sq.  in.  the  increase  was 
20  to  35  per  cent.     (Fig.  13.) 

24.  The  duration  of  pressure  as  between  15  min.  and 
16  hr.  produced  no  difference  in  strength.     (Fig.  14. ) 

25.  There  was  a  steady  reduction  in  the  water-ratio 
of  the  concrete  with  the  application  of  pressure.   (Fig.  15.) 

26.  The  application  of  pressure  increased  the  strength 
of  concrete  in  accordance  with  the  quantity  of  mixing 
water  expelled.     (Fig.  16.) 

27.  The  tests  of  concrete  subjected  to  pressure 
showed  the  usual  relation  between  compressive  strength 
and  water-ratio.  The  strength  is  increased  because  the 
water  is  expelled.  In  other  words,  pressure  produces  a 
drier  concrete,  and  consequently  gives  higher  strengl 
This  makes  it  clear  why  the  duration  of  pressure  has  no 
influence  on  the  result. 


*For  effect  of  consistency  on  the  strength  of  concrete,  see  Bullel 
1  referred  to  above  ;  and  "Effect  of  Time  of  Mixing  Concrete,'    Pro- 
ceedings, American  Concrete  Institute,  1918. 
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Fig.  15. — Water-Ratio  of  Concrete  after  Pressure. 

Each  point  represents  the  average  of  20  tests,  5  each  from  4  different  times 
of  application  of  pressure.   Data  from  grand  average  values  in  Table  7. 


Further  Discussion  of  Vibration,  Jigging  and 
Pressure  Tests 


The  indications  of  the  vibrations  and  jigging  tests 
should  not  be  misinterpreted.  The  tests  show  that  after 
the  concrete  is  properly  placed  these  methods  of  treatment 
do  no  good  and  may  be  harmful  if  too  severe  or  too  long 
continued.  However,  there  can  be  no  doubt  of  the  value 
of  such  methods  for  getting  concrete  into  place  in  intricate 
forms  and  around  reinforcing  bars.  The  tests  are  of 
value  in  showing  that  this  is  the  only  desirable  function 
of  such  treatments.  The  tests  under  Ref.  No.  149  (Table 
1 )  show  the  ill  effects  of  lack  of  compactness  in  the  con- 
crete. Here  the  strength  was  reduced  13  per  cent  due 
to  failure  to  tamp  or  puddle  the  top  9  in.  of  the  cylinder. 
It  is  impracticable  to  duplicate  in  a  compression  test 
piece  the  performance  of  air  hammers  and  other  similar 
methods  of  vibrating  when  used  on  reinforced  concrete 
work. 

The  tests  show  that  with  jigging  high  strength  may 
be  secured  with  drier  mixes  than  would  be  feasible  other- 
wise. It  is  a  matter  of  common  experience  that  concrete 
of  drier  consistency  (and  consequently  higher  strength) 
can  be  placed  by  means  of  jigging  or  vibration  than  would 
be  possible  by  the  usual  methods. 
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Fig.  16. — Effect  of  Quantity  of  Mixing  Water  on  the 
Strength  of  Concrete. 

Compression  tests  of  6  x  12-in.  cylinders.  Age  28  days.  Water-ratio  deter- 
mined after  application  of  pressure.  Each  point  represents  the  average 
of  45  tests,  5  each  from  9  different  pressures.  Data  from  grand  average 
values  in  Table  7.  The  narrow  range  in  water-ratio  gives  a  straight 
line  relation  for  these  tests.  The  water-strength  relation  is  represented 
by  a  curved  line  as  shown  in  Bulletin  1,  Structural  Materials  Research 
Laboratory. 

The  roller  method  of  finishing  concrete  roads,  walks 
and  floors  is  an  interesting  example  of  a  combination  of 
slight  vibration  and  pressure  accompanied  by  the  removal 
of  excess  water.  Transverse  tests  on  concrete  made  in 
this  laboratory  showed  a  marked  increase  in  strength 
of  the  rolled  slabs  as  compared  with  similar  slabs  without 
rolling.* 

It  is  clear  from  these  tests  that  if  tamping,  vibration 
or  pressure  on  fresh  concrete  are  to  be  effective  in  increas- 
ing the  strength  three  factors  must  be  kept  in  mind: 

(1)  We  must  take  advantage  of  the  fact  that 
with  these  methods  the  concrete  can  be  placed  and 
finished  dryer  than  with  ordinary  methods. 

(2)  Excess  water  which  is  brought  to  the 
surface  must  be  removed. 

(3)  We  must  take  advantage  of  the  fact  that 
aggregate  of  a  coarser  grading  may  be  used  when 
such  methods  are  employed  than  would  be  practic- 
able otherwise. 

The  advantages  to  be  gained  under  (3)  are  due  to 
the  fact  that  up  to  a  certain  point  a  plastic  mix  can  be 
secured  with  a  smaller  quantity  of  water  if  the  aggregate 
is  as  coarse  as  practicable.  Unless  these  precautions  are 
taken,  tamping  and  vibration  are  of  doubtful  value. 

*See  paper  of  A.  N.  Johnson,  Pro.  Am.  Soc.  Testing  Materials, 
1917,  Part  II,  p.  378. 
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The  Policy  of  the  Air  Board  in  Canada 

Colonel  0.  M.  Biggar,  B.A.  K.C.,  Vice-Chairman  of  the  Air  Board  of  Canada 


Development  of  Aviation 

The  development  of  air  transportation  proceeded 
extraordinarily  slowly  for  a  good  many  centuries  and  has 
proceeded  with  extraordinary  rapidity  during  the  last 
century  or  thereabouts.  The  development  of  the  internal 
combustion  engine,  has  really  made  possible  the  develop- 
ment of  air  navigation  during  a  comparatively  short 
time.  In  1914  we  turned  our  whole  attention,  so  far 
as  air  navigation  was  concerned,  to  the  development 
not  of  a  machine  for  developing  the  civil  social  life  of 
the  world  but  a  machine  of  destruction,  and  these  last 
five  years  have  given  an  extraordinary  impetus,  and  at  the 
same  time  an  extraordinary  change  in  direction  to  the 
development  of  air  navigation. 

Effect  of  the  War 

During  these  five  years  war  urgency  really  had  two 
favourable  effects.  In  the  first  place  the  money  available 
for  air  navigation  became  practically  unlimited.  What- 
ever it  seemed  well  to  do  the  money  was  available  to 
carry  out.  No  considerations  of  finance  intervened  to 
prevent  the  undertaking  of  any  experiment  which  prom- 
ised useful  results,  and  no  money  lacked  for  the  actual 
construction  of  machines  which  looked  as  though  they 
had  a  military  value.  The  situation  also  had  this  result, 
that  so  far  as  advertising  went  the  public  became  com- 
pletely familiar  with  the  possibility  of  transport  by  air. 
It  probably  became  more  familiar  in  those  five  years  with 
that  possibility  than  it  would  have  done  in  a  quarter  of 
a  century  of  peace.  Those  two  results  of  the  intervention 
of  the  war  at  the  time  that  it  did  intervene  in  the  develop- 
ment of  air  navigation  had  probably  a  greater  effect  in 
the  two  directions  of  supplying  money  and  of  advertise- 
ment than  could  have  been  obtained  in  five  times  five 
years  of  peace.  But  the  war  also  had  another  result 
which  was  not  quite  so  favourable,  although  this  by  no 
means  balanced  the  advantages  to  which  I  have  referred. 
It  had  this  effect,  that  the  Government  having  been 
during  the  war  the  only  employer  of  air  personnel,  the 
only  purchaser  of  aircraft,  the  public  at  large  after 
the  war  was  left  under  the  impression  that  the  whole 
matter  of  air  navigation  was  a  subject  for  action 
by  the  Government  and  the  Government  alone.  The 
expenses  have  now,  however,  in  peace  time  become  a 
matter  of  very  much  more  considerable  importance  and 
the  probability  is  — I  might  almost  say  the  certainty 
is,  —  that  hereafter  we  shall  find  that  it  is  much  more 
profitable  from  the  point  of  view  of  society  generally  that 
the  Government's  relation  to  the  development  of  air 
navigation  should  be  rather  that  of  generating  a  little 
current  only  to  serve  to  throw  the  proper  switches  of 
the  local  generating  stations,  which  must  be  supplied 
with  power  by  individuals  and  by  groups  of  individuals 
acting  independently  altogether  of  the  Government 
activities. 


Read  at  the  General  Professional  Meeting,  Montreal  Jan.  29th,  1920. 


There  is  another  thing  that  also  has  had  its  bearing 
upon  air  navigation  during  the  war  and  that  is  this: 
air  navigation  being  a  matter  of  purely  military  importan- 
ce, there  grew  up  in  every  belligerent  country  a  tremend- 
ous military  interest  in  air  navigation,  and  curiously 
enough,  having  regard  to  the  extent  to  which  aviation 
has  developed  before  the  war,  there  was  after  the  war 
in  existence  in  every  country  a  military  air  organization 
but  no  civil  air  organization.  If  you  just  think  a  moment 
you  will  remember  that  the  Air  Ministry  in  England  came 
into  existence  only  through  the  war  and,  at  the  time  of 
its  inception,  only  for  the  purposes  of  the  war.  In 
France  the  whole  matter  of  aviation  was  under  the 
direction  of  the  War  Department.  In  the  United  States 
even  to  day  the  whole  interest  in  aviation,  the  only 
interest  in  aviation,  is  centered  in  the  Departments  of 
War  and  the  Navy.  There  is  not  any  civil  air  organiza- 
tion. In  England,  on  the  other  hand,  there  came  into 
existence  after  the  war  a  civil  air  organization,  but  it 
came  into  existence  as  a  sort  of  an  excrescence  on  the 
Military  Air  Ministry.  In  France  I  think  the  situation 
is  still  that  the  air  administration  is  under  the  War 
Department. 

Generally  speaking,  the  situation  common  to  all  the 
belligerent  countries  was  that  the  military  organization 
which  came  into  existence  for  the  purpose  of  the  war 
continued  to  deal  with  aviation  after  the  war  either 
directly  or  through  some  small  auxiliary  organization. 

Civil  Aviation  after  the  War 

Canada  was  in  a  completely  different  position  from 
any  other  belligerent  in  that  respect.  Canada  came  out 
of  the  war  without  any  air  organization  in  Canada  at  all. 
The  only  air  organization  that  there  was  that  was  Can- 
adian in  character  consisted  of  two  squadrons  which 
formed  part  of  the  Canadian  Expeditionary  Force.  Those 
squadrons  were  in  England;  they  were  administered  by 
the  Department  of  Overseas  Military  Forces  of  Canada, 
and  they  had  no  counterpart  as  far  as  organization  went 
in  Canada.  I  am  speaking  about  that  because  there  was 
a  widespread  misunderstanding  to  the  effect  that  those 
squadrons  were  not  Canadian  organizations  at  all,  but 
were  two  squadrons  of  the  Royal  Air  Force  that  were 
formed  from  Canadian  personnel.  That  is  not  the 
case.  The  fact  was  that  those  two  squadrons  were 
exclusively  Canadian  in  character,  were  organized  by  the 
Canadian  Overseas  Department,  paid  for  by  Canada  and 
had  an  exclusively  Canadian  character.  Then  in  May 
last  year  it  was  proposed  to  bring  those  squadrons  back 
to  Canada  to  form  the  nucleus  of  an  air  organization  here. 
The  Government  decided  against  that,  and  the  result  was 
that  those  squadrons  were  demobilized  in  England  just 
as  the  rest  of  the  Canadian  Expeditionary  Force  was 
demobilized.  None  of  the  squadrons  came  back  as 
formed  organizations.     Instead  of  bringing  them  back 
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the  Government  decided  to  create  a  new  civil  organization,  but  also  to  carry  on  our  taxicab  service  for  otner  depart  - 
to  set  up  a  completely  new  body  which  would  deal  with  ments  of  the  Government  as  soon  as  the  plans  for  this 
all  air  matters  have  been  sufficiently  developed. 


Formation  of  the  Air  Board  in  Canada 

The  result  was  the  formation  of  the  Air  Board, 
which  in  effect  constitutes  a  new  department  of  Govern- 
ment, at  the  head  of  which  is  one  of  the  Ministers  of  the 
Crown.  The  personnel  of  the  Air  Board  was  selected 
from  among  men  who  were  already  in  the  public  service 
in  various  departments  for  the  purpose  of  getting  some- 
thing done,  of  getting  an  air  administration  which  could 
carry  on  and  do  the  preliminary  work  of  organization. 
It  is  probable  that  the  re-organization  of  the  Air  Board 
on  a  permanent  footing  will  take  place  before  very  long. 

The  work  that  has  been  done  is  of  an  important 
character  and  it  is  of  three  different  kinds.  Different 
from  every  other  air  organization,  the  air  organization 
thus  formed  was  given  control  of  the  air  in  all  its  aspects. 
There  is  no  other  department  of  the  Government  that  is 
interested  in  anything  above  the  earth;  the  whole  atmos- 
phere comes  under  the  direction,  so  far  as  it  can  be 
directed,  of  the  Air  Board.  The  Board  has  exclusive  juris- 
diction to  form  a  military  air  force;  it  has  exclusive 
jurisdiction  over  the  administration  and  regulation  of 
civil  flying  of  all  kinds;  it  has  exclusive  jurisdiction  to 
operate  such  air  services  as  are  necessary  to  be  operated 
for  any  government  purposes,  and  in  this  respect  has 
to  some  extent  the  character  of  a  taxicab  company. 

Work  of  the  Air  Board 

Now,  something  has  been  done  by  the  Air  Board 
along  each  of  these  three  lines.  In  the  first  place,  it  has 
put  forward  a  scheme  for  the  organization  of  a  military 
air  force.  This  scheme  is  still  under  consideration.  It 
is  not  known  yet  whether  it  will  be  found  possible  to 
adopt  it.  The  question  of  finance,  of  course,  enters  very 
largely  into  any  decision  that  is  now  arrived  at,  and  these 
questions  and  other  connected  questions  are  under 
consideration  by  the  Government.  It  will  depend  on  the 
decision  that  will  be  arrived  at  on  these  questions  what 
form  the  military  air  organization  will  ultimately  take. 

In  the  second  place  plans  have  been  made  for  quite 
wide  spread  flying  operations.  For  these  it  is  proposed 
to  use  British  machines  no  longer  needed  for  war.  The 
British  Air  Ministry  on  the  demobilization  of  the  British 
Air  Forces  has  treated  Canada  with  extraordinary 
generosity,  and  arrangements  have  been  made  to  send 
to  Canada  one  hundred  heavier  than  air  flying  machines 
as  a  straight  gift.  In  addition  there  are  sixteen  or 
eighteen  flying  machines  which  were  presented  to  the 
Canadian  forces  from  time  to  time  during  the  war  and 
are  being  replaced  by  the  Air  Ministry,  so  that  there  are 
about  one  hundred  and  twenty  heavier  than  air  machines 
that  are  coming  from  England.  In  addition  the  Air 
Ministry  is  presenting  to  us  some  eighteen  airships 
(lighter  than  air  craft),  of  different  types,  and  a  consider- 
able amount  of  specialized  motor  transport,  the  whole 
running  into  very  large  figures,  probably  some  five  or 
six  millions  dollars.  So  that  we  shall  be  extraordinarily 
well  equipped  in  the  circumstances,  not  only  to  train 
military  airmen  when  authority  is  given  for  that  purpose 


The  Work  Ahead 

I  think  perhaps  I  might  diverge  for  a  moment  here 
to  tell  you  some  results  that  we  have  arrived  at  in  connec- 
tion with  the  cost  of  those  operations,  and  which  may  be 
interesting  to  you  as  engineers.  We  have  made  very 
careful  calculations  of  the  probable  expense  of  flying  and 
the  results  that  we  have  arrived  at  are  somewhat  remark- 
able. The  aircraft  —  I  am  speaking  particularly  of  the 
heavier  than  air  craft,  because  it  is  those  to  which  we 
have  been  directing  our  attention  —  the  aircraft  of  to  day 
is  a  machine  with  a  somewhat  uncertain  engine  in  it,  not 
as  certain  at  all  events  as  we  would  like  to  have  it,  and  is 
built  up  of  wood  and  wire  and  cloth,  with  the  result  that 
the  chance  of  breakdown  and  depreciation  is  very  high. 
The  best  figures  that  we  have  been  able  to  arrive  at 
indicate  that,  out  of  the  total  expense  of  a  given  series 
of  air  operations,  somewhat  between  sixty  and  eighty 
per  cent  is  to  be  put  down  to  depreciation  and  insurance 
against  accident.  An  enormous  proportion,  as  you  will 
agree.  It  is  true  that  the  experience  we  have  to  guide 
us  is  almost  exclusively  a  war  experience,  but  every 
allowance  has  been  made  for  that,  and,  making  those 
allowances,  we  have  come  to  the  conclusion  that  the 
probable  rate  of  depreciation  for  obsolescence  alone  is 
three  per  cent  per  month,  and  that  so  far  as  flying  is 
concerned  the  rate  of  insurance  against  accident  for  which 
we  must  allow  is  pretty  nearly  one-quarter,  perhaps  one- 
fifth,  but  probably  nearer  one-quarter  per  cent  for  even- 
hour  of  flying;  so  if  you  take  a  ten  thousand  dollar 
machine,  you  have  somewhat  about  twenty  to  twenty- 
five  dollars  an  hour  to  set  aside  to  meet  the  chance  of 
that  machine  breaking  down  either  wholly  or  parti  y. 
Finally  we  have  come  to  the  conclusion  that  the  allowance 
that  must  be  made  for  actual  deterioration  due  to  flying, 
not  from  accident  but  from  ordinary  use,  runs  from  one- 
quarter  down  to  one-sixth  of  one  per  cent  for  every  hour 
of  flying,  so  that  you  see  it  is  not  difficult  to  get  up  to 
between  sixty  and  eighty  per  cent  of  the  total  expense  of 
given  operations  to  cover  those  extremely  heavy 
charges. 

It  follows  very  clearly  that  the  development  of 
flying  at  the  moment  depends  almost  wholly  upon  the 
engineer;  at  all  events  it  depends  to  a  proportion  of  sixty 
to  eighty  per  cent  on  the  engineer  if  the  figures  I  have 
given  are  correct,  and  I  have  every  reason  to  believe 
they  are.  We  must  develope  an  engine  to  show  a  factor 
of  safety  so  high  that  we  can  reduce  that  enormous 
charge  for  insurance  against  accidents.  We  must  also 
develope  a  machine  which  is  not  subject  to  that  very 
high  deterioration  in  flying.  Those  are  both  purely 
engineering  problems,  and  upon  their  proper  solution  I 
think  there  is  no  doubt  the  future  of  flying  almost  wholly 
depends,  I  mean,  flying  for  civil  purposes. 

There  is  just  this  further  to  be  said  in  fairness. 
All  the  machines  that  have  been  developed  up  to  tin 
present  time  have  been  machines  that  were  to  be  exposed 
to  war  risks.  Consequently  a  construction  which  resisted 
a  deterioration  was  not  of  the  first  importance  and  as 
war  risks  were  to  be  undertaken  by  the  personnel,  the 
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construction  which  gave  a  high  factor  of  security  against 
accidents  was  not  of  the  first  importance.  Now  those 
two  things  have  become  of  the  first  importance,  and  the 
solution  of  the  problems  of  the  increase  of  safety,  and  the 
extended  life  of  the  craft  are  of  very  great  moment  indeed. 

Regulation  of  Civil  Aviation 

The  third  thing  to  which  the  Air  Board  has  directed 
its  attention,  and  at  which  it  has  been  working  for  some 
time,  is  the  performance  of  its  third  duty,  that  of  reg- 
ulating flying  of  all  kinds,  of  regulating  civil  flying. 
There  was  published  recently  in  the  Canada  Gazette 
what  are  known  as  "Air  Regulations,  1920,"  which  are 
published  in  book  form  with  the  Air  Board  Act,  with  all 
the  forms  which  it  is  proposed  to  use  under  the  regula- 
tions, and  with  the  provisions  of  the  Convention  relating 
the  International  Air  Navigation,  which  were  discussed 
and  settled  in  Paris  at  the  same  time  as,  though  not  as 
part  of,  .  the  Peace  Treaty.  The  Commission  which 
drafted  the  Convention  was  part  of  the  Peace  Conference 
organization,  although  the  Convention  itself  was  not  a 
necessary  part  of  the  peace  negotiations. 

To  give  you  an  outline  of  the  character  of  the 
provisions  of  the  Regulations,  arrangements  are  made  for 
registering  every  aircraft  that  goes  into  the  air  except 
for  the  purpose  of  test  or  experiment.  Only  aircraft 
registered,  either  in  Canada,  or  in  some  country  with 
which  Canada  has  a  convention,  or  in  some  other  of 
His  Majesty's  Dominions  have  the  right  to  fly  over  any 
part  of  Canada. 

The  Air  Board  has  laid  down  certain  fixed  specifica- 
tions for  airharbours  of  all  kinds  and  it  is  hoped  airharbours 
will  be  established  widely,  and  that  they  will  be  very  nume- 
rous, because  upon  their  number  really  depends  the  future 
of  flying.  The  airharbours  used  for  any  commercial  pur- 
poses are  required  to  be  registered,  although  those  that  are 
only  used  by  private  persons  for  their  private  aircraft  do 
not  require  registration.  Then  provision  is  made  for  the 
licensing  of  all  the  personnel  that  goes  into  the  air,  not 
only  pilots  of  all  kinds,  pilots  of  flying  machines  and 
pilots  of  airships  and  balloons,  but  also  navigators  and 
engineers.  Then  there  are  provisions  for  the  enforcement 
of  customs  laws.  There  are  provisions  with  regard  to  the 
rules  of  the  roads,  both  in  the  air  and  on  the  ground, 


and  with  regard  to  lights  and  signals,  these  being  taken 
from  the  International  Convention,  and  being  therefore 
likely  to  be  the  same  throughout  the  world.  There  are 
also  certain  general  provisions  for  returns  and  so  on,  but 
the  result  of  the  whole  is  that  a  complete  record  will  be 
kept  under  the  regulations  of  all  the  aircrafts  and  flying 
personnel  in  Canada.  Speaking  generally,  the  regulations 
follow  the  International  Convention,  which  is  tremendous- 
ly useful  although  it  has  not  yet  been  ratified  by  Canada. 

Aerodromes 

With  regard  to  the  aerodromes,  two  possible  policies 
have  been  suggested.  One  is  the  policy  of  dealing  with 
airharbours  in  exactly  the  same  way  as  harbours  for 
watercraft;  that  is  by  the  provision  of  these  throughout 
Canada  by  the  Government.  The  possibility  of  adopting 
that  policy  has  been  rejected.  There  are  comparatively 
few  places  situated  on  water  that  require  the  development 
of  harbours.  I  mean  proportionately  to  the  total  number 
of  such  places,  and  it  is  not  altogether  unreasonable  for 
the  Dominion  Government  to  assume  the  duty  with 
regard  to  water  harbours.  To  assume  that  duty,  however, 
with  regard  to  airharbours  would  create  a  situation  that 
would  be  absolutely  impossible.  Every  city,  every  town, 
possibly  every  village  is  a  possible  terminal  or  way- 
station  for  aircraft  and  if  the  Dominion  Government 
was  to  undertake  to  provide  each  of  these  places  with 
an  airharbour,  the  result  would  be  that  the  development 
would  be  very  very  slow,  money  would  be  lacking,  and 
favouritism  would  have  to  be  shown,  or  more  probably 
nothing  would  be  done  either  by  the  localities  concerned 
or  by  the  Government.  So  that  it  has  been  definitely 
decided  that  municipalities  will  not  be  provided  with  air- 
harbours, and  that  the  intervention  of  the  Government 
in  the  direction  of  providing  airharbour  will  be  confined 
to  the  provision  of  emergency  landing  grounds  between 
municipalities  on  recognized  air  routes  where  the  muni- 
cipalities themselves  have  provided  airharbours  but  are 
too  far  apart  to  make  the  route  safe  without  the  provision 
of  emergency  landing  grounds.  I  am  quite  ready  to  give 
as  much  publicity  as  possible  to  that  decision,  because 
I  think  that  only  if  this  is  definitely  understood  can 
we  look  forward  to  that  absolutely  necessary  development 
without  which  we  shall  not  have  any  considerable  amount 
of  flying. 


The  Problems  of  Engineering  Education 


Frank  D.  Adams,  Hon.,  M.E.I.C., 
Acting  Principal  McGill  University. 


It  gives  me  much  pleasure  to  take  part  in  this  dis- 
cussion and  I  would  first  like  to  make  a  reference  to  the 
allusion,  which  was  made  by  one  of  the  speakers  who 
has  preceded  me,  to  the  association  of  Professor  Eve  and 
myself.  In  one  respect  this  is  correct,  for  this  meeting, 
while  a  most  charming  and  successful  one,  could  scarcely 
be  said  to  re-produce  even  remotely  the  environment  of 
the  Gardens  in  which  our  original  parents  started  life. 
We  must,  however,  allow  that  the  Council  and  the 
Committee  have  been  quite  up  to  date  in  that,  if  Adam 
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and  Eve  had  to  come  upon  the  scene,  they  should  put 
Eve  first.  In  these  days  the  "ladies"  always  come  first. 
I  remember  a  little  incident  which  was  a  matter  of  gossip 
about  London  last  winter,  which  illustrates  the  same 
point,  and  which  has  reference  to  a  certain  modern  English 
poet  who  was  engaged  in  writing  a  poem  and  was  finding 
some  difficulties  in  expression.  He  woke  up  one  night 
and  shook  his  wife  and  said:  "Jane,  get  up  and  light 
the  light.  I  have  thought  of  a  good  word."  She 
said :  "  John,  get  up  and  light  it  yourself.  I  have  thought 
ofabadone." 
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In  taking  part  in  this  discussion,  as  I  have  been 
asked  to  do,  it  would  seem  that  a  more  useful  purpose 
could  be  subserved  if  I  cover  a  somewhat  wider  ground 
than  the  other  speakers  and  consider  the  general  question 
of  Engineering  Education  and  the  problems  which  are 
presented  by  it  in  our  Engineering  Schools  in  Canada, 
and  which  for  that  matter,  are  essentially  indentical  with 
those  in  the  Engineering  Schools  of  the  great  Republic 
to  the  south.  I  would  like  to  set  before  you  some  of  the 
difficulties  which  present  themselves  both  to  the  staff  of 
instructors  and  to  the  students,  and  will  hope  that  we 
may  obtain  the  benefit  of  your  wisdom  and  experience 
in  making  this  educational  work  more  efficient. 

Our  Raw  Material 

Let  us  consider  the  material  we  have  to  work  on  in 
the  education  of  engineers.  We  have  one  hundred, 
two  hundred,  three  hundred,  four  hundred  it  may  be, 
young  men  coming  to  us  in  the  Faculty  of  Applied  Science 
of  each  university  from  the  schools  each  year.  These 
young  men  are  of  excellent  material.  I  think  there  is 
very  little  human  material  which  is  better  than  that 
which  comes  to  the  Faculties  of  Applied  Science  from 
the  schools  in  Canada.  Now,  when  they  enter  these 
young  men  find  themselves  with  but  the  rudiments  of  an 
education.  I  agree  with  Prof.  Eve.  We  have  all  agreed 
with  him  that  with  us  the  great  thing  to  do  is  to  get 
the  schools  to  carry  on  their  curriculum  further  than 
they  do  at  present.  There  is  only  one  difficulty  and 
that  is  we  cannot  get  them  to  do  it. 

School  Education  in  Canada 

Now,  if  The  Engineer  in  (j  Institute  can  do  anything 
to  galvanize  Canadians  into  a  sense  of  the  necessity  of 
raising  the  school  grade  of  education  it  will  help  the 
universities  along  immensely.  At  McGill  we  have  been 
continually  endeavouring  to  get  the  schools  to  do  this  by 
putting  on  higher  mathematics  for  our  matriculation  and 
in  many  cases  men  have  not  been  able  to  come  to  the 
university  from  the  country  schools  because  they  could 
not  get  the  education  which  they  required  to  enter.  If 
we  raise  our  demands  to  the  standard  of  the  second  year 
there  are  not  two  schools  in  the  Province  of  Quebec  that 
could  train  students  for  the  university.  We  are  continu- 
ally endeavouring  to  bring  the  schools  up,  but  the  process 
is  a  very  slow  one.  President  Falconer,  speaking  the 
other  day  of  the  difficult  position  in  which  the  universities 
find  themselves  on  account  of  the  rise  in  the  cost  of 
living,  said  that  one  source  of  relief  would  be  to  unload 
some  of  this  burden  on  to  the  schools  and  make  them  do 
the  first  year  of  university  work,  and  whenever  that  is 
accomplished  no  one  will  be  more  grateful  than  the 
universities. 

The  Problems  of  the  Student 

The  young  man  comes  with  this  comparatively 
low  grade  of  educational  attainmenl  to  the  university. 
He  passes  the  matriculation  examination,  and  then  he 
finds  himself  in  the  first  year.  It  is  a  situation  which  is 
trying  to  most  young  men  and  no  one  appreciates  that 
more  than  the  professors  in  the  Faculty  of  Applied  Science. 


These  young  men  have  to  enter  upon  a  very  stiff  course 
The  shadow  of  the  school-master  has  been  removedl 
They  have  to  set  to  work  on  their  own  initiative;  the} 
also  have  to  learn  that  it  is  necessary  for  them  wher 
they  work  to  work,  and  work  hard,  and  when  the\ 
play  to  play  hard.  In  the  university  there  is  no  time  foj 
dawdlers.  We  have  to  encourage  that  idea  by  the 
university  atmosphere  which  we  throw  around  them,  anc 
many  young  men  fail  under  those  requirements,  althougl 
I  may  state  that  at  McGill  University  we  have  beei 
endeavouring  to  inculcate  this  doctrine  for  years  anc 
now  the  young  men  when  they  go  into  the  first  yeai 
I  think  recognize  they  have  come  to  work  and  not  tc 
idle  away  their  time. 

They  then,  having  entered  upon  their  course,  must 
in  the  first  two  years  acquire  a  body  of  information  which 
is  quite  fundamentally  elementary  to  the  proper  practice 
of  their  profession.  Another  lion  in  the  path  is  that, 
these  students  do  not  fully  recognize  the  fact  that  it  is| 
necessary  for  them  to  learn  many  things  which  do  not 
seem  to  have  a  very  direct  bearing  upon  professional 
life.  We  have  to  instill  into  them  that  these  are  just  as 
important  as  the  actual  engineering  subjects  which  come 
later  in  the  course  and  which  are  built  upon  them. 

Essentials  of  Training 

The  men  must  thus  in  the  first  place  get  a  good  thorough 
knowledge  of  mathematics  up  to  calculus.  They  must  not 
only  "see"  these  subjects  as  they  say  in  French,  but 
they  must  get  such  command  of  them  that  they  may 
be  able  to  use  and  apply  to  engineering  problems.  They 
have  in  addition  to  gain  a  good  substantial  knowledge  of 
physics  and  chemistry.  They  must  also  acquire  a 
facility  in  certain  arts,  such  as  freehand  drawing  and  mech- 
anical drawing.  If  they  are  civil  engineers  they  have  to 
learn  the  elements  of  surveying;  if  metallurgical  engineers, 
the  art  of  assaying.  This  requires  a  good  deal  of  time. 
Having  laid  in  the  first  two  years  the  foundation  stones 
of  engineering  knowledge,  they  proceed  in  the  third 
year  to  acquire  a  broad  general  knowledge  of  engineering 
in  its  widest  terms  and  here  we  find  there  is  a  diversity 
of  usage  in  different  universities.  The  question  is  as  to 
whether  you  shall  endeavour  to  give  every  engineer  a 
good  sound  knowledge  of  engineering  without  endeavour- 
ing to  specialize,  or  whether  you  shall  start  specialization 
earlier  and  turn  out  a  man  who  knows  more  about,  (say), 
civil  engineering  and  nothing  about  other  branches  of 
the  engineering  profession. 

At  McGill  our  feeling  has  been  that  the  right  thing 
is  to  give  a  man  a  good  broad  knowledge  of  general 
engineering,  and  leave  the  finer  specialization  to  him  to 
acquire  when  he  gets  out  in  practice.  The  detail  of  practice  in 
any  branch  of  engineering  advances  so  rapidly  from 
year  to  year  that  much  which  a  man  might  learn  in 
college,  two  or  three  or  four  or  five  years  later  would  be 
obsolete.  The  man  must  learn  the  higher  specialties  ot 
his  own  profession  after  graduation. 

At  the  end  of  three  years  the  student  will  have 
acquired  a  general  knowledge  of  mechanical  and  electrical 
engineering  and  their  accessory  sciences.  In  the 
fourth    year    he  proceeds    to    branch    out   into  one   or 
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other  of  eight  or  ten  divisions  of  engineering  and  endeav- 
our to  get  a  closer  acquaintance  with  some  special  branch 
of  his  profession.  All  that  has  to  be  accomplished  in 
four  academic  years.  How  long  is  an  academic  year? 
In  the  universities  which  have  the  longest  academic 
year  it  consists  of  eight  months;  in  others  of  seven  months. 
Take  the  universities  with  the  longest  course:  four  times 
■eight  is  thirty-two  months.  That  is,  in  about  two  and 
one-half  years  of  actual  study  the  man  is  to  be  trans- 
formed from  a  school-boy  into  a  young  engineer;  he 
certainly  is  not  a  thoroughly  qualified  engineer  as  yet, 
but  nevertheless  he  is  an  engineer  in  embryo,  in  the 
making,  one  who  is  able  to  take  his  position  on  the  lower 
rungs  of  the  ladder  and  work  up  to  any  height  to  which 
his  innate  capacity  may  lead  him. 

Vacation  Work 

For  a  number  of  years  past  in  my  own  university  we 
rave  obtained  returns  from  the  students  when  "they 
came  back  after  the  vacation  with  reference  to  their 
work;  whether  they  worked  at  all,  if  so  how  many  months 
they  worked  and  the  character  of  the  work  upon  which 
they  were  engaged.  We  find  from  these  returns  for 
several  years  before  the  war,  that  eighty-six  per  cent  of  our 
men  worked  all  summer.  The  men  having  completed 
the  work  of  the  first  academic  year  went  out  and  got 
work  in  some  line  of  engineering.  They  came  back 
at  the  university  and  at  the  end  of  the  session  went  out 
again  and  worked  all  summer.  When  the  men  graduate 
they  had  had  four  academic  years  of  study  in  the 
principles,  and  to  a  certain  extent  in  the  practice  of 
their  profession,  and  four  summers  of  experience  of 
actual  manufacturing  processes  or  engineering  work, 
which  they  see  being  carried  out  under  conditions 
of  actual  practice  which  gives  then  an  additional  grasp  of 
engineering  work. 

Subjects  for  the  Curriculum 

We  find  in  the  universities  that  the  tendency  is  for 
our  courses  to  become  crowded.  Some  years  ago  we 
sent  out  a  questionnaire  to  a  number  of  engineers  in 
Canada  asking  in  their  opinion  whether  certain  subjects 
should  be  entered  in  the  course  of  engineering  or  whether 
they  should  not,  and  found  there  was  a  great  diversity  of 
opinion.  About  fifty  per  cent  of  those  distinguished 
engineers  were  of  one  mind  and  the  other  fifty  per  cent 
were  of  a  directly  opposite  mind.  It  becomes  difficult 
to  decide  what  should  be  done  under  those  conditions. 
Many  of  them  said  they  were  scarcely  qualified  to  judge 
because  it  was  not  possible  to  put  everything  in  the 
course,  and  they  were  in  doubt  as  to  which  were  the  more 
important  subjects  to  include.  This  is  the  problem 
which  faces  all  those  who  are  called  upon  to  plan  out 
the  courses  of  instruction,  in  engineering  schools.  How 
can  the  student  occupy  the  limited  time  he  has  at  his 
disposal  to  the  best  advantage  ?  We  find  as  a  result  of 
the  greater  demands  continually  made  upon  engineers, 
the  tendency  in  all  professional  faculties  is  to  lengthen 
out  the  course.  The  course  of  law  has  been  lengthened 
from  three  to  four  years,  and  the  course  of  medicine  is 
now  six  years  or  even  more.  So  the  proposal  is  continu- 
ally before  us  as  to  whether  it  would  not  be  well  in  order 
to  provide  the  young  engineer  with  a  knowledge  of  the 


greater  number  of  subjects  which  are  required  at  the 
present  time,  to  extent  his  course  from  four  to  five  years. 
It  is  certain  that  if  the  student  must  give  more  time  to 
his  work,  this  can  be  had  only  in  one  of  two  ways. 
He  may  continue  to  study  for  four  years  but  work  a 
greater  number  of  months  each  year,  the  academic  year 
being  lengthened  to  nine  or  ten  months  or  he  may  study 
for  five  instead  of  for  four  years. 

Reasons  For  and  Against  the  Five-Year  Course 

Under  the  conditions  which  obtain  in  Canada, 
most  of  our  young  men  can  get  summer  work,  which  is 
of  advantage  to  them  both  educationally  and  in  that 
they  thus  earn  a  certain  amount  of  money  which  helps 
to  put  them  through  college.  We  find  that  most  of  the 
young  men  coming  to  the  universities  are  in  need  of 
this  assistance,  and  it  seems  a  pity  to  cut  it  off  and  to 
lengthen  the  course  unless  we  feel  that  some  substantial 
corresponding  benefit  can  be  secured. 

It  would  seem  that  for  the  next  few  years  and  as 
long  as  men  can  get  the  summer  work  in  various  industries 
it  would  be  disadvantageous  to  cut  them  off  from  it,  but 
nevertheless  it  looks  quite  likely  that  within  the  next 
few  years  a  fifth  year  will  have  to  be  added  to  the  course, 
and  that  fifth  year  might  be  taken  up  in  part  by  work  in 
factories,  as  has  already  been  outlined  by  Dr.  Ruttan, 
although  we  must  remember  that  this  Massachusetts 
Institute  of  Technology  plan  has  not  been  throughly 
tested  as  yet.  These  are  problems  before  us.  The 
universities  have  been  gradually  feeling  their  way  for- 
ward and  adopting  such  methods  as  are  consistent  with 
changing  conditions  and  adapting  their  courses  to  these 
conditions  as  time  goes  on.  When  I  think  of  the  course 
as  it  existed  when  I  graduated  and  as  it  now  is  the 
change  is  immense. 

Quite  recently  we  induced  our  President,  Mr.  R.  A.  Ross, 
to  give  a  course  on  engineering  economics,  or  the  business 
side  of  engineering,  at  my  university.  It  was  an  excellent 
series  of  lectures  and  is  now  being  given  by  Mr.  Frederick 
B.  Brown.  It  has  proved  of  great  value  in  introducing 
the  young  engineer  to  the  commercial  side  of  his  pro- 
fession. Also  we  have  introduced  a  similar  course  on 
engineering  law,  and  other  courses  will  undoubtedly 
have  to  be  added  as  time  goes  on. 

What  are  the  Conditions  which  will  Face  the 
Engineer  in  the  Future  ? 

It  is  difficult  for  us  to  look  forward  and  know  this 
in  advance.  We  did  so  when  Dr.  Ruttan  was  asked  to 
establish  a  course  in  chemical  engineering  several  years 
age,  but  for  some  time  there  was  relatively  little  work 
for  the  men  who  graduated  in  this  branch.  Now  the 
demand  has  come,  the  intention  of  such  a  course  is  shown 
to  have  been  a  wise  one.  Probably  there  are  other  lines 
which  will  open  out  and  for  which  the  engineering  colleges 
will  be  called  upon  to  train  men. 

If  any  members  of  The  Instituteor  The  Institute  as 
a  body  can  help  the  universities  by  their  advice,  this 
I  can  assure  you  will  be  cordially  welcomed  by  all  those 
who  are  engaged  in  training  engineers  in  Canada  at  the 
present  time. 
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The  Work  of  the  Ecole  Polytechnique,  Montreal 

Arthur  Surveyer,  M.E.I.C, 

M<  i nber  of  the  Board  of  Directors,  Ecole  Polytechnique,  Montreal. 


First  I  wish  to  explain  that  I  am  not,  as  gloriously 
announced  on  our  programme,  a  member  of  the  Board 
of  Governors  of  Montreal  University,  but  merely  a 
member  of  the  Board  of  Directors  of  Polytechnique, 
which  is  affiliated  to  what  used  to  be  Laval  University 
but  is  now  being  transformed,  at  Quebec,  into  the  Mon- 
treal University. 

History  of  the  Ecole  Polytechnique 

In  order  to  get  a  good  perspective  of  our  problems 
it  is  necessary  to  briefly  outline  the  history  of  the  Ecole 
Polytechnique.  This  institution  has  the  honour  of  being 
the  only  engineering  school  in  North  America  where 
tuition  is  given  in  French.  It  was  founded  in  1874  by 
the  combined  efforts  of  a  French  general,  veteran  of  1870, 
an  Alsatian  chemist  and  a  French-Canadian  architect. 

From  the  first  our  institution  had  a  very  hard  road 
to  travel:  it  was  beset  with  difficulties  both  of  an  intel- 
lectual and  of  a  financial  order.  The  barrier  which  the 
conquest  had  raised  between  France  and  this  province 
had  only  been  partly  lowered  as  the  result  of  the  co- 
operation of  the  two  mother  countries  during  the  Crimean 
war.  French  engineering  text  books  were  at  a  premium, 
professors  were  scarce  and  the  new  school  depended  solely 
upon  the  pupils'  fees.  We  did  not  receive  donations  and 
it  is  only  in  the  last  twenty  years  or  so  that  financial  help 
has  come  to  us  in  the  form  of  one  gift  and  a  yearly  subsidy 
from  the  province.  The  professorial  staff  of  Polytech- 
nique is  still  recruited,  I  am  pleased  to  say,  throughout 
the  French-speaking  world,  in  France,  in  Belgium  and  in 
Quebec.  The  French-Canadian  professors  are,  of  course, 
all  graduates  of  Polytechnique  but  the  majority  of  them 
have  taken  postgraduate  courses  either  in  France  or  in 
the  United  States. 

The  founders  of  the  "Ecole  Polytechnique  de  Mont- 
real" did  not  attempt  to  copy  the  "Ecole  Polytechnique 
de  Paris",  which  is  a  pure  science  faculty  rather  than 
an  applied  science  school,  but  they  had  taken  as  model, 
the  "Ecole  Centrale  des  Arts  et  Manufactures",  de  Paris, 
which  was  even  then  noted  for  its  encyclopedian  teaching. 
Now  that  we  have  advanced  far  enough  to  look  back  and 
examine  the  products  which  we  have  turned  out  from 
Polytechnique,  we  find  that  they  do  not  quite  correspond 
to  the  ideal  of  the  founders  of  the  School.  The  lack  of 
funds  has  paralyzed  the  development  of  our  laboratories 
and  we  have  unwittingly  been  led  to  give  more  importance 
to  the  branches  of  engineering  which  do  not  require 
expensive  laboratories  and  which  lend  themselves  better 
to  the  abstract  of  theoretical  method  of  teaching. 

Type  of  Training  given 

Engineers  can  be  divided  into  two  great  classes  ac- 
cording to  the  relative  importance  of  the  pari  played  by 
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Art  and  Science  in  the  exercise  of  their  profession.  Thd 
building  engineers  and  administrators  of  certain  classed 
of  utilities  constitute  the  first  group.  This  class  includes 
the  architectural  engineer,  the  structural  engineer,  the 
public  works  engineer  and  the  engineer  builder  or  operator 
of  canals,  harbours,  railways  and  tramways.  These 
technicians  apply,  in  their  practice,  some  of  the  principles 
of  science,  but  they  also,  and  this  probably  to  a  greater] 
extent,  apply  empirical  rules  based  upon  the  experience 
of  others  and  constituting  the  art  of  the  preceding  generj 
ations. 

The  second  group  is  composed  of  the  industrial  o: 
manufacturing  engineers.    Their  field  of  action  is  ver 
wide;  it  includes  the  fabrication  of  all  engines  and  machi 
nery,  all  the  application  of  chemistry,  such  as  metallurgy, 
electro-chemistry,   electro-metallurgy  and  the  series  o 
industries  dealing  with  the  transformation  of  materials] 
such  as  dyeworks,  pulp  and  paper  manufactures,  tanne 
ries,  sugar  refineries,  glass  works,  potteries,  gas  plants 
etc.     It  also  embraces  all  the  applications  of  physics  to 
the  compressed  gas,  cold  and  liquid  air  industries  and  the 
ever  increasing  number  of  applications  of  electricity  to 
the   construction  of  electrical  machinery   and   wireless 
telegraphy.    This  group  of  engineers  utilize  science  to  a 
greater  extent  than  art  and  their  formation  requires  more 
laboratory  work  and  less  ex  cathedra  teaching. 

The  financial  handicap  with  which  we  are  laboring 
has  led  Polytechnique  to  develop  chiefly  engineers  of  the 
first  group.  Very  few  of  our  graduates  can  be  classed  as 
industrial  engineers  and  this  has  had  a  marked  effect  on 
their  average  income.  The  building  industry  is  probably 
the  most  sensitive  industry  to  the  fluctuations  of  the 
money  market.  Public  works,  new  plants  or  extensions 
to  existing  plants  can  always  be  delayed  and  the  building 
engineer  is  sure  to  be  an  intermittent  producer.  The 
periods  of  intensive  activity  do  not  come  often  enough  to 
compensate  for  the  long  periods  of  stoppage.  The 
industrial  engineer  also  suffers  from  these  variations  but 
his  opportunities  to  rise  are  greater  and,  besides,  the 
manufacturing  industries  never  come  to  a  standstill 
comparable  to  the  inactivity  which  we  have  experienced 
in  Canada,  since  the  beginning  of  the  war,  both  in  public 
works  and  in  railway  construction. 

During  the  last  three  years,  the  Ecole  Polytechnique 
has  inaugurated  a  course  in  industrial  chemistry  and,  in 
my  opinion,  we  should  try  to  develop  our  teaching  so  as 
to  cover  a  larger  proportion  of  the  industrial  field. 

The  Importance  of  Teaching  the  best  Methods 
of  Study 

There  is  one  particular  subject,  however,  which  I 
believe  should  be  taught  to  all  students  of  all  faculties 
and  it  is  a  question  upon  which  I  am  rapidly  becoming 
somewhat  of  a  crank,  I  refer  to  the  importance  of  teaching 
to  the  students  the  best  methods  of  intellectual  work. 
It  seems  illogical  to  me  to  take  the  trouble  to  initiate  the 
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tudents  in  the  principles  of  the  different  sciences  with 
n  abundant  use  of  language  and  a  great  display  of 
pparatus,  to  compel  them  afterwards  to  pass  severe 
xaminations  in  these  various  sciences,  and,  yet,  not  to 
onsider  it  worth  while  to  instruct  them  in  the  art  of 
erebral  work.  We  seem  to  take  for  granted  that  the 
tudents  know  by  intuition  the  best  methods  of  study 
irhile  it  has  been  demonstrated  that  they  invariably 
idopt  the  worst  ones  because  they  are  less  painful  and 
lo  not  make  the  same  demands  upon  their  powers  of 
ittention  or  concentration.  Students  unconsciously  drift 
nto  bad  intellectual  habits,  and  only  realize  their  mistakes 
yhen  it  is  very  difficult  to  adopt  new  methods.  "You 
annot  teach  an  old  dog  new  tricks"  is  an  old  saying  and 
William  James  considers  that  men  fall  into  the  "old  dog" 
:lass  at  twenty  five.  This  eminent  psychologist  declares 
hat  few  men  change  their  habits  of  thought  and  action 


to  any  marked  extent  after  they  have  passed  the  middle 
twenties.  It  is  easy  to  surmise  that  professor  James 
either  married  in  his  early  twenties  or  died  a  bachelor. 
Those  of  us  who  married  after  we  had  passed  thirty  can 
vouch  for  the  fact  that  habits  can  be  modified  after  that 
age,  but  we  will  probably  also  admit  that  our  road  to 
perfection  would  have  been  made  easier  if  the  way  had 
been  pointed  out  to  us  when  we  were  in  our  early  twenties. 
Psychologists  also  tell  us  that  relatively  few  people 
acquire  new  habits  of  their  own  volition.  Habits  are  for 
the  most  part  inherited  or  imposed  upon  us  by  external 
authority  and  it  seems  to  me  that  in  order  to  spare  to  the 
student  this  reversal  of  intellectual  method  long  after  his 
graduation,  cerebral  habits  of  the  right  kinds  should  be 
imposed  upon  him,  at  the  very  beginning  of  his  college 
career,  through  the  institution  of  a  course  on  "How  to 
use  the  mind." 


Breadth  of  View  in  Engineering  Training 

Prof.  Chas.  F.  Scott,  Professor  of  Electrical  Engineering,    Yale    University. 


A  few  years  ago,  before  I  got  into  my  present 
•elations  to  engineering  teaching,  when  I  was  a  mere 
engineer,  I  was  invited  to  a  little  round  table  conference 
it  the  Massachusetts  Institute  of  Technology  Professor 
D.  C.  Jackson  had  been  there  a  year  or  so,  and  he  called 
in  some  of  their  graduates  and  others  for  a  conference. 

Just  as  we  were  about  to  begin  somebody  asked 
Prof.  Jackson  this  question:  "Before  you  tell  us  how 
you  are  going  to  do  it  wouldn't  it  be  well  to  ask  what 
it  is  you  are  trying  to  do  ?  What  kind  of  a  man  are  you 
trying  to  turn  out?"  And  he  replied  "That  is  a  good 
question,"  and  turning  to  Mr.  Fish  and  asked:  "When 
you  get  a  graduate  what  kind  of  a  man  do  you  want?" 
Mr.  Fish,  then  president  of  the  American  Telephone  and 
Telegraph  Company,  a  director  of  the  General  Electric 
Company,  one  of  the  overseers  of  Harvard  and  I  think 
one  of  the  Trustees  of  The  Institute,  leaned  back  and 
thought  for  a  moment.  "Well,  I  would  like  to  have  a 
young  man  who  can  take  up  anything  and  put  it  through." 

We  have  had  this  morning  two  papers.  The 
first  on  chemical  engineering  treated  of  the  very  much 
needed  important  factor,  the  specialist,  and  even  the 
super-specialist  in  chemical  engineering.  The  next  pre- 
sented the  relation  of  the  engineer  to  physics,  suggesting 
possibly  that  the  art  of  engineering  is  the  application  of 
physics.  But  here  you  are,  gentlemen,  The  Engineering 
Institute  of  Canada.  How  many  of  you  are  super- 
specialists  in  any  way  corresponding  to  these  chemical 
engineers?  How  many  of  you  are  dealing  directly  in 
the  application  of  physics?  With  how  many  of  you  is 
engineering  merely  applied  physics  ?  Are  not  the  engin- 
eers of  the  world  doing  something  else  and  something 
more  ?  Important  as  is  this  technical  specialization,  the 
great  bulk  of  men  who  consider  themselves  engineers 
are  doing  something  else,  another  kind  of  something. 
We  got  used  to  thinking  in  a  certain  way  about  engineers 
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a  generation  or  so  ago.  Engineering  then  was  largely 
technical.  The  problems  in  electrical  and  mechanical 
engineering  were  pretty  largely  to  get  an  engine  that 
would  run  and  get  a  dynamo  or  motor  that  would  work 
and  keep  working.  It  was  a  problem  of  technical  design, 
but  in  the  last  generation  we  passed  away  beyond  that, 
but  when  we  come  to  think  about  education  and  speak 
of  engineers  as  a  class  we  are  apt  to  think  of  them  along 
the  old  lines. 

Variety  of  Engineering  Work. 

There  are  many  kinds  of  engineers !  I  have  a  friend 
who  is  chief  engineer  of  one  of  the  large  power  com- 
panies at  Niagara.  He  finds  it  necessary  to  cross  the 
border  frequently  and  has  the  regular  questionnaire  put 
to  him,  "Occupation?"  "Engineer."  "Stationary  or 
marine?" 

Engineering  has  been  described  as  really  a  method 
of  thinking.  It  is  a  way  of  dealing  with  problems,  many 
of  which  are  the  new  problems  that  come  up  in  the 
development  which  has  followed  in  the  wake  of  the  pion- 
eer engineer.  It  is  a  method  of  thinking,  of  dealing 
with  things  constructively,  a  scientific  method  of  getting 
data,  analysing  it,  of  drawing  conclusions  and  then  of 
applying  those  conclusions  and  carrying  them  through 
to  a  useful  end.  It  has  been  emphasized  and  well  em- 
phasized by  some  of  the  former  speakers  that  a  ground 
work  in  mathematics  and  physics  is  essential  to  engineer- 
ing but  mathematical  teaching  and  physical  teaching 
do  not  necessarily  lead  to  the  engineering  point  of  view. 
It  is  the  application  of  mathematics  and  its  use  in  solving 
problems;  it  is  the  application  of  physics  to  the  solution 
of  problems  which  makes  them  of  advantage  to  the 
engineer. 

I  hardly  need  say  to  you  that  the  engineer  is  getting 
into  many  fields,  and  is  managing  and  directing  things 
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in  a  much  larger  way  than  formerly.  What  kind  of 
education  and  training  is  best  going  to  develope  the 
broad  engineer?  It  is  hard  to  Say.  We  have  young 
men  coming  to  us,  usually  of  fine  quality,  with  all  types 
of  education  and  training  and  natural  ability.  We 
expect  to  find  them  ten  years  later  in  a  very  great  variety 
of  fields,  doing  many  kinds  of  engineering  and  related 
work  and  yet  we  have  a  sort  of  a  fixed  and  rigid  course 
of  training  by  which  all  kinds  of  boys  are  to  be  developed 
into  all  kinds  of  men. 

How  the  Extended  Engineering  Course  at  Yale 
was  Arranged. 

A  rather  interesting  point  in  our  engineering 
educational  work  at  Yale:  we  have  had  in  the  Sheffield 
Scientific  School  in  the  past  a  three  year  course.  It  has 
recently  been  changed  to  a  four  year  course.  The  first 
thought  was  that  there  was  going  to  be  a  splendid  op- 
portunity increasing  our  purely  engineering  work.  But 
our  faculty  in  going  over  the  matter  decided  on  general 
principles  to  give  our  students  a  little  more  time  for 
extra-curriculum  work, — for  athletics,  and  for  entering 
into  the  student  activities  which  have  a  very  excellent 
broadening  influence  on  the  students  and  are  one  of  the 
valuable  things  of  college  life. 

We  made  a  careful  study  of  our  fundamental  subjects 
by  having  men  from  each  of  our  engineering  departments, 
Civil,  Mechanical,  Mining  and  Electrical  confer  with  the 
Physics,  Chemistry,  Mathematics  and  English  departments 
and  go  over  in  details  just  what  should  be  included  in 
the  several  courses.  We  added  more  English;  we  added 
economics  and  allied  subjects  and  when  we  took  what 
was  left  for  engineering  we  did  not  have  very  much 
beyond  what  we  had  before,  but  we  concluded  we  were 
doing  better  for  the  general  group  of  men  by  giving  a 
broader  training  than  by  increasing  the  more  specialized 
subjects.  If  we  can  give  our  men  the  principles  and  the 
intellectual  power  they  can  acquire  the  other  things 
afterwards. 

We  have  had  some  experience  such  as  was  spoken 
of  in  which  the  student  who  spends  the  first  two  years  in 
learning  mathematics  and  other  fundamental  subjects,  as 
a  basis  of  engineering  has  mighty  little  engineering 
atmosphere  about  him.  He  gets  rather  disconsolate; 
the  things  which  he  does  not  see  how  to  apply  do  not 
interest  him;  it  is  a  pretty  hard  road  to  hoe.  Many 
never  get  to  the  end  of  it. 

Giving  the  Engineering  Viewpoint  to  the  Freshman. 

This  year  we  have  introduced  something  new,  new 
to  us :  it  is  a  Freshman  engineering  course.  Our  Freshmen 
spend  one  afternoon  a  week  in  this  work.    They  have 


had  considerable  variety.     Each  one  of  the  heads  of  thel 
engineering  departments  and   a   few  other   have   given! 
addresses  or  talks,  explaining  in  a  broad  way  the  particular! 
held.  Prof.  Breckenridge  spoke  on  mechanical  engineer-l 
irg.     Other  speakers  indicated  the  fields  of  the  different! 
classes  of  engineering,   so   that   the  student  can  select! 
his  particular  engineering  course  intelligently.     On  other! 
days  he  has  gone  into  the  different  departments.     Fori 
example,  one  day  he  went  to  the  electrical  department. 
On    another    afternoon     we    gave    him    a    course    ini 
illumination,  starting  right  in  at  the  beginning,  so  that 
the  engineer  will  know  what  is  good  lighting  and  whatl 
is  not.     On  another  day  he  had  a  little  description  of | 
the  telephone,  and  went  down  to  the  telephone  exchange. 
They  have  also  gone  to  the  mechanical  laboratory,  to| 
the  mining  laboratory  and  to  the  civil  engineering  depart- 
ment and  in  the  same  way  have  been  given  a  view  of  I 
these  different  kinds  of  engineering.  We  have  made  it  a 
special  point  to  show  that  there  was  a  necessity  for  a 
knowledge  of  mathematics  and  physics  in  order  that  they] 
could  handle  the  engineering  subjects  later  on  alone. 


The  Engineer  as  a  Factor  in  Public  Life 

One  other  point.  I  have  been  making  a  little  invest- 
igation into  Yale's  statistics  and  find  that  up  to  1916, 
in  the  previous  dozen  years  the  undergraduate  depart' 
ments  of  Yale  the  academic  and  scientific  school  had 
turned  out  a  certain  number  of  graduates.  This  does 
not  include  the  professional  schools  and  the  graduat 
schools.  Of  these  ordinary  graduates  twenty-five  per 
cent  came  from  the  engineering  courses.  Examination 
of  the  alumni  record  of  the  occupations  of  all  the  men 
who  graduated  during  the  same  period  shows  that  twenty- 
two  per  cent  were  engaged  in  engineering,  eighteen  per 
cent  were  in  manufacturing,  closely  allied,  making  a 
total  of  forty  per  cent  for  whom  an  engineering  training 
would  have  been  specially  advantageous.  Added  to  that 
were  fourteen  per  cent  engaged  in  finance  and  a  like 
number  in  mercantile  pursuits,  and  these  are  professions 
which  are  wanting  more  and  more  technical  graduates, 
because  their  fundamental  operations  are  based  on  natural 
laws.  They  are  connected  with  industry  or  transport- 
ation or  other  industries  which  involve  engineering 
matters. 

Hence  an  examination  of  the  occupations  into  which 
our  graduates  have  gone  in  a  dozen  years  shows  that 
about  half  of  the  graduates  are  in  occupations  for  which 
engineering  would  have  been  a  direct  and  valuable 
training.  And  that  means  that  the  call  for  technically 
trained  men  in  the  activities  of  the  world  to-day  is  for 
many  positions  beside  the  specialist  and  the  super- 
specialist. 
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Remuneration  of  Engineers 

Engineering  remuneration  formed  the  subject  of 
a  lengthy  discussion  at  the  meeting  of  Council  held  on 
March  23rd,  with  a  view  to  arriving  at  conclusions  that 
would  tend  to  ameliorate  conditions  and  advance  the 
material  interests  of  the  members  of  the  profession.  It 
was  resolved  that  a  committee  of  the  Council,  called  the 
committee  on  the  remuneration  of  engineers  be  appointed 
consisting  of  John  Murphy,  M.E.I. C,  Chairman,  E.  R. 
Gray,  M.E.I.C,  Frederick  B.  Brown,  M.E.I.C,  and 
A.  R.  Decary,  M.E.I.C,  with  power  to  add  thereto,  to 
consider  the  whole  question  of  the  remuneration  of  all 
engineers  and  matters  relating  thereto,  to  co-ordinate 
efforts  of  the  Branches  in  this  connection,  to  make 
recommendations  and  report  the  recommendations  to  the 
Council    for    action.      The  committee    has    important 


duties  to  perform  and  it  is  obvious  that  it  will  have  the 
support  of  the  Branches  and  the  membership  at  large 
in  fulfilling  the  function  for  which  it  has  been  appointed. 
The  salary  report  of  the  Toronto  Branch  was  noted  by 
Council  and  referred  to  this  committee. 

At  the  same  meeting  of  Council  the  committee  of 
Civil  Service  Classification  consisting  of  Lt.-Col.  R.  W. 
Leonard,  M.E.I.C,  J.  M.  R.  Fairbairn,  M.E.I.C,  H.  H. 
Vaughan,  M.E.I.C,  W.  F.  Tye,  M.E.I.C,  G.  Gordon 
Gale,  M.E.I.C,  and  President  Ross  was  continued.  The 
work  which  this  committee  did  last  year  in  the  interests 
of  the  engineers  employed  in  the  Federal  Civil  Service 
is  not  fully  appreciated,  and  had  the  recommendations 
of  this  committee  to  the  experts  of  the  commission  been 
adopted,  as  they  were  given  to  understand  would  be  the 
case,  the  salaries  of  many  of  the  engineers  employed  by 
the  Dominion  Government  would  be  appreciably  greater. 
The  Council  supported  the  present  Civil  Service  Classifi- 
cation because  it  was  understood  from  the  commission 
that  should  the  Bill  not  pass  there  was  every  evidence 
that  the  commission  might  be  done  away  with  and  the 
patronage  system  adopted  again.  In  fact  an  attempt  to 
bring  this  about  was  made  by  a  number  of  members 
of  parliament.  At  the  present  time  this  committee  is 
ready  to  take  up  the  case  of  the  civil  service  engineers  of 
Ottawa  and  is  awaiting  a  brief  from  the  special  committee 
of  the  Ottawa  Branch  giving  full  information  in  order 
that  the  members  may  intelligently  present  the  claims  of 
the  various  engineers  where  better  conditions  are  desirable. 
A  letter  suggesting  that  The  Institute  Committee  cite 
cases  to  the  Civil  Service  Commission  where  Government 
engineers  are  receiving  less  than  engineers  carrying 
similar  responsibilities  employed  by  private  corporations 
and  municipal  bodies  was  presented  to  Council  and  refer- 
red to  the  Civil  Service  Classifications  Committee  with 
the  suggestion  that  the  recommendation  contained  in 
this  letter  be  acted  upon. 


Good  Roads  in  Canada 

The  Engineering  In&tityLe  of  Canada  has  reason  to  be 
proud  of  the  part  being  played  by  its  members  in  the 
development  of  good  roads  in  the  Dominion.  At  the 
recent  meetings  of  the  Ontario  Good  Roads  Association 
and  the  Road  Superintendents  and  Engineers  of  Ontario 
The  Institute  was  well  represented.  A.  W.  Campbell, 
M.E.I.C,  Dominion  Highway  Commissioner,  and  W.  A. 
McLean,  M.E.I.C,  Deputy  Minister  of  Highways,  both  of 
whom  delivered  notable  addresses  on  the  future  of  good 
roads  in  the  Province.  Geo.  Hogarth,  M.E.I.C,  is  chief 
engineer  of  the  Department  of  Highways,  Ontario, 
and  was  responsible  for  the  carrying  out  of  the  ambitious 
programme  announced  at  these  meetings. 

The  meeting  of  the  Good  Roads  Association  was  the 
largest  ever  held,  and  one  of  the  most  enthusiastic.  A 
comprehensive  programme  of  construction  and  main- 
tenance was  announced  for  the  Province  of  Ontario 
which  will  provide  in  five  years  a  network  of  provincial 
highways  of  1800  miles  fed  by  county  and  township 
improved  roads  in  all  parts  of  the  province.  Important 
features  of  the  addresses  at  these  meetings  were  the 
insistence   on    the   importance   of   proper   maintenance, 
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and  the  importance  of  providing  adequate  funds  by 
equitable  distribution  of  the  cost  of  the  improved  roads. 
The  tendency  both  in  this  country  and  the  United  States 
has  been  towards  the  building  of  magnificient  trunk 
highways  with  a  certain  neglect  of  the  minor  but  none 
the  less  important  county  and  township  highways, 
and  up  to  the  present  the  distribution  of  the  taxation 
for  improved  roads  has  not  always  been  according  to 
the  best  principles.  The  policy  announced  for  Ontario 
in  these  particulars  reflects  the  general  trend  of  opinion 
throughout  the  Dominion,  and  is  a  healthy  sign. 


International  Engineering  Congress 

At  the  annual  meeting  of  The  Institute  held  in  Ottawa 
last  year  an  international  congress  of  engineers  was 
proposed  by  Dr.  Ira  N.  Hollis,  President  of  the  Worcester 
Polytechnic  Institute.  The  Secretary  was  instructed 
to  take  the  matter  up  with  the  Institution  of  Civil 
Engineers  and  other  technical  associations  in  Europe, 
and  the  matter  is  now  under  way  as  shown  in  the  following 
letter  from  Dr.  Hollis.  There  is  little  doubt  that  such 
an  International  Congress  would  be  of  great  benefit, 
only  to  the  engineering  profession  of  the  world. 

Worcester,  Mass.,  Feb.  16th,  1920. 

Fraser  S.  Keith,  Esq., 

Secretary, 
The  Engineering  Institute  of  Canada, 
176  Mansfield  Street, 
Montreal,  P.Q. 
My  dear  Mr.  Keith: — 

I  have  your  letter  of  the  13th,  enclosing  a  communication  from 
Mr.  Tudsbery.  At  the  first  opportunity  I  shall  take  up  this  whole 
matter  of  a  great  meeting  of  engineers  with  our  Engineering  Council. 

It  seems  to  me  that  the  time  is  ripe  for  a  better  understanding 
amongst  all  engineering  societies,  and  it  would  be  more  than  interesting 
to  have  a  large  meeting  within  easy  reach  of  the  battlefields  of  France. 
I  will  write  you  if  anything  comes  out  of  it. 
Good  luck  to  you. 

Yours  very  truly, 

(Signed)  IRA  N.  HOLLIS. 

Scientific  Management 

At  the  end  of  the  war  the  popular  theory  was  that 
prices  would  immediately  drop,  and  that  a  period  of 
depression  and  low  prices  would  inevitably  set  in.  What- 
ever the  reason  may  be — the  increase  in  currency  and 
means  of  exchange,  the  general  restlessness  of  labor,  the 
continued  lack  of  supplied  from  Europe — prices  have  shown 
no  tendency  to  fall,  demand  in  most  lines  continues  to 
exceed  supply,  ever-mounting  labor  costs  continue  to 
prevent  any  drop  in  commodity  prices,  and  the  problem 
of  keeping  manufacturing  costs  within  bounds  is  more 
difficult  that  ever.  The  obvious  lesson  is,  then,  that  any 
method  which  tends  to  lower  production  costs  is  worthy 
of  attention,  and  "Scientific  Management"  should  not  be 
lightly  dismissed. 

"Scientific  Management"  of  the  Taylor-Gantt-Emer- 
son  School  has  been  developed  so  quickly,  and  the  knowl- 


edge gained  is  in  the  hands  of  so  few  men  that  it  has  not 
yet  reached  the  position  of  being  recognized  in  any 
University  as  a  separate  course,  although  it  plays  a 
highly  important  part  in  modern  engineering  of  all  kinds. 
Unfortunately  scientific  management  has  become  assoc- 
iated in  the  minds  of  many  with  "experts"  who  produce 
an  array  of  charts,  figures,  demand  a  large  clerical  staff, 
and  who  to  produce  their  proposed  gains  add  complica- 
tions to  an  already  good  system,  and  merely  add  expense. 
To  others  scientific  management  implies  "time-study", 
specialization  of  functions  in  machine-shops,  and  a  general 
soullessness  and  grinding  down  of  the  workman. 

As  a  matter  of  fact,  however,  both  of  these  concep- 
tions are  misleading.  In  the  earlier  days  of  scientific 
management,  for  instance  at  the  time  of  Taylor's 
"The  Art  of  Cutting  Metals"  great  emphasis  was  laid 
on  the  time  study  part  of  the  schemes,  and  the  earlier 
and  rigid  Taylor  system  is  open  to  the  objection  of  being 
rather  impersonal  in  its  treatment  of  the  machine- 
operator.  However  in  the  past  few  years  scientific 
management  has  developed  largely  along  other  lines, 
the  reduction  of  production  costs  by  improving  co- 
operation of  departments,  simplified  cost  methods, 
centralizing  control  of  manufacture,  and  the  supplying 
of  accurate  and  up-to-the-minute  information  to  the 
heads  of  departments. 

Modern  production,  as  a  matter  of  fact,  is  not  so 
revolutionary  as  many  suppose,  few  entirely  new  things 
are  done;  there  are  records  of  time-study,  for  instance, 
over  forty  years  ago;  the  main  difference  between  the 
improved  methods  of  supervision  are  in  the  centralizing 
of  control,  and  certain  detail  improvements  in  methods 
of  obtaining  and  using  production  information. 

The  whole  edifice  of  modern  production  management 
is  built  around  the  "schedule".  The  idea  of  "scheduling 
is  not  new;  every  foreman  must  have  a  plan  of  work 
even  if  it  is  only  carried  in  the  mind;  the  whole  force 
of  the  modern  scheduling  is  that  one  system  is  in  force 
for  a  whole  plant,  and  the  planning  for  the  whole  output 
is  done  in  one  office,  much  in  the  same  way  as  the  "fire- 
eontrol"  station  of  a  battleship  controls  the  firing  of  a 
broadside  in  action.  Scheduling  of  output  can  be  based 
on  records  of  previous  performance,  estimates,  or  accurate 
study  of  individual  operations;  and  in  the  majority  of 
plants  all  three  methods  are  in  use.  The  whole  function 
of  the  modern  production  department  is  to  maintain  these 
schedules  in  operation,  to  see  that  they  are  correct,  and 
that  they  are  kept  up.  It  is  often  suggested  that  scientific 
management  is  complicated  and  the  appearance  of  a  busy 
production  department  office  would  seem  to  confirm  this, 
but  the  fact  is  that  the  production  department  is  now 
doing  a  great  deal  of  work  which  the  foremen  in  the  shop 
formerly  had  to  do  to  the  detriment  of  their  ordinary 
supervision  work — such  as  "chasing"  material,  checking 
up  tool  requisitions,  making  requisitions  for  repairs  etc. 
Without  accurate  knowledge  such  as  is  readily  available 
to  the  modern  production  department  delays  are  bound 
to  occur  through  material  or  information  being  held  up 
at  some  point.  It  was  well  said  at  a  recent  meeting  of 
the  Canadian  Railway  Club  in  Montreal  that  piece  work 
reduces  time  on  the  job,  while  scheduling  reduces  delays 
between  jobs. 
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Enough  has  been  said  to  indicate  the  advantages  of 
a  carefully  worked  schedule  that  is  really  maintained. 
Branching  out  from  this  central  fact  there  are,  however. 
many  other  important  features,  of  modern  scientific 
management.  It  used  to  be  thought  that  scientific 
management  was  in  such  a  hurry  to  secure  "production" 
that  quality  was  secondary.  This,  like  many  other 
hasty  impressions,  is  entirely  untrue.  What  the  produc- 
tion engineer  desires  is  not  so  much  quantity  production 
as  low  production  costs.  The  customer  is  the  final 
arbiter  of  the  quality;  very  few  manufacturers  depend 
mainly  on  first  sales,  and  it  is  literally  true  that 
honest y  is  the  best  policy  and  that  it  pays  to  give  quality. 
An  inspection  system  is  thus  rendered  necessary,  and  it 
will  generally  be  worth  while  in  cold  cash  to  have  a  fairly 
elaborate  inspection  system  with  special  attention  to  the 
use  of  "limits"  for  various  operations,  so  that  the  operator 
has  definite  instructions,  and  does  not  need  to  waste  his 
time  on  accuracy  where  it  is  not  needed.  A  good  system 
of  inspection  will  frequently  save  money  by  detecting 
flaws  in  castings,  etc.  before  many  machining  operations 
have  been  performed.  While,  of  course,  thorough  ins- 
pection is  not  claimed  to  be  a  discovery  of  scientific 
management,  the  "limit"  system  has  been  largely 
developed  by  modern  production  management. 

A  valuable  feature  of  modern  methods  in  shop 
control  in  connection  with  the  determination  of  costs 
is  the  pinning  down  of  that  elusive  term  "overhead 
expense".  The  difference  between  successful  operation 
and  failure  quite  frequently  depends  on  whether  the 
overhead  expense  has  been  accurately  determined.  The 
writer  was  once  asked  to  secure  the  labor  costs  of  the 
parts  of  a  new  machine  with  a  view  to  setting  a  price 
list.  Having  secured  the  labor  figures  costs  from  the  cost 
sheets,  the  writer  asked  for  instructions  with  regard  to 
the  overhead,  "Oh,  add  200°;  to  the  labor  costs",  when 
this  was  done  the  powers-that-were  gave  instructions  to 
change  the  overhead  percentage  on  iabor  cost  to  300'  { , 
and  later  to  400' ,  and  this  incident  occurred  in  a 
modern  plant  with  an  organized  cost  system.  There  can 
be  no  doubt  that  scientific  management  whatever  else  it 
may  or  may  not  do,  supplies  much  more  accurate  cost 
figures,  both  direct  labor  costs,  and  "overhead".  The 
up-to-date  shop  system  has  information  as  to  the  per- 
centage of  time  machines  "lie  idle;  (very  few  shops  succeed 
in  improving  on  the  figure  of  25%  idle  time)  -and  the 
gathering  of  the  information  regarding  the  actual  working- 
time  of  machine-tool  equipment  can  be  done  with  very 
little  extra  clerical  work.  If  a  machine-shop  production 
system  has  no  other  effect  than  the  reduction  of  the  time 
machines  stand  idle  in  the  shop  from  delays  in  arrival  of 
material,  or  poor  planning,  then  the  system  is  justified. 

"Machine-rate"  is  a  much  debated  method  ol  arriving 
at  the  "overhead";  undoubtedly  the  putting  into  Ion. 
of  machine-rate  involves  a  considerable  amount  of  clerical 
work,  and  the  cost  of  this  additional  office  expense  may 
more  than  counterbalance  the  saving  due  to  better  knowl- 
edge. However,  it  is  nol  always  necessary  to  put  into 
force  machine-rate  lor  individual  machines;  with  a  good 
production  department  staff  and  an  efficient  cosl  depart- 
ment it  is,  however,  generalrj  possible  i<>  subdivide  a 
shop  mio  cost  groups,  heavy  planers,  heavy  milling 
machines,  turret  lathes,  engine  lathes,  <!<•.  and  apply  the 


machine-rate  method  of  arriving  at  the  overhead  cost  to 
the  machine  groups  without  a  great  deal  of  labor. 

The  work  of  the  production  manager  is  distinctly 
that  of  the  engineer;  all  the  great  leaders  in  scientific 
management:  Taylor,  Barth,  Gantt,  etc.,  have  been 
engineers.  But  costs  rule  the  production  world,  and  the 
production  engineer  is  concerned  with  engineering  in 
reference  to  costs.  Where  scientific  management  is  in 
force  there  is  a  production  manager  and  his  little  office 
staff.  A  good  many  cost  departments  supply  a  great 
deal  of  information,  but  this  information  does  not  trickle 
through  the  numerous  forms  until  some  time  after  the 
product  is  manufactured,  shipped  and  paid  for.  With 
a  little  ingenuity,  and  with  real  co-operation  between  cost 
and  production  departments  it  is  usually  possible,  if  not 
to  obtain  current  costs,  at  least  to  have  accurate  figures 
within  two  days  after  any  operation  has  taken  place  in 
the  shop,  and  here  is  another  place  where  a  good  product- 
ion department  can  easily  pay  its  way  by  checking  at 
the  source  extra  expenses  and  any  sudden  increases  which 
may  take  place. 

Scientific  management  is  an  immense  subject,  and 
there  exists  a  large  selection  of  excellent  and  very  practical 
text-books  a  large  number  of  which  have  been  issued 
within  the  past  five  years.  No  attempt  has  been  made 
here  to  give  any  details  as  to  the  working  out  of  any 
particular  phase  of  scientific  management.  There  are, 
for  instance,  a  number  of  bulky  volumes  on  the  cost- 
keeping  phase  alone,  but  it  should  be.  realized  that 
scientific  management  is  by  no  means  a  theorist's  dream, 
the  number  of  large  and  successful  corporations  using 
various  schemes:  Canadian  Pacific  Railway  at  the  Angus 
Shops,  Northern  Electric,  etc.  is  a  sufficient  proof  of 
this  fact.  Neither  is  scientific  management  a  cold-blooded 
inhuman  process  of  grinding  the  maximum  possible  out 
of  the  workman;  where  a  sound  scheme  is  put  into  force 
the  co-operation  of  the  foreman  and  workmen  is  not  as 
a  rule  difficult  to  secure. 

To  sum  up, — scientific  managemsnt  supplies  accurate 
information  with  reference  to  work  ahead,  the  quantity 
of  work,  when  it  will  be  finished,  and  the  best  means  of 
doing  the  work.  It  also  gives  information  regarding 
the  probable  cost,  in  reference  to  work  on  hand, 
exactly  how  far  the  work  has  progressed  the  causes 
for  delays,  if  any,  the  best  means  of  doing  the  work, 
and  the  current  cost.  With  scientific  management 
control  is  centrallized  and  the  planning  is  not  left  to  the 
tender  mercies  of  the  individual  foreman. 

S. 


Special  Conference  Called 

In  view  of  the  approaching  professional  meeting 
at  Niagara  Falls  and  in  order  to  give  an  opportunity  of 
discussing  other  matters  of  intimate  interest  to  the  mem- 
bers of  tiie  profession  in  Ontario,  it  has  been  decided  to 
call  a  special  conference  of  all  members  of  Council  from 
Ontario,  the  Chairman  of  the  Toronto  Branch,  the 
Chairman  and  Secretary  of  the  Ontario  Provincial 
1  Mvision,  together  with  the  other  members  of  Council, 
lo  be  held  in  Montreal  at  a  date  most  satisfactory  to  the 
Ontario  members. 
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Additional  Division   Created 

The  vote  to  amend  the  By-laws  to  creat  an  additional 
division  of  The  Institute  in  Ontario  was  almost  unan- 
imously in  favor  of  the  creation  of  such  a  division.  The 
report  of  the  scrutineer  was  presented  at  the  last  meeting 
of  Council.  As  a  result  Ontario  now  comprises  three 
divisions  instead  of  two  as  formerly.  Inasmuch  as 
the  By-laws  allow  three  councillors  for  each  division  the 
creation  of  the  new  division  left  three  vacancies  in 
Council.  The  By-laws  further  provide  for  the  appoint- 
ment by  Council  to  fill  such  vacancies.  For  the  vacancy 
in  the  central  Ontario  district,  A.  H.  Harkness,  M.E.I.C., 
of  Toronto  was  appointed  and  for  the  two  in  western 
Ontario  district  H.  B.  R.  Craig,  M.E.I. C,  of  Windsor 
and  A.  C.  D.  Blanchard,  M.E.I.C,  Niagara  Falls. 

The  Development  of  the  St.  Lawrence 

For  many  years  past  a  waterway  clear  up  the 
St.  Lawrence  to  the  head  of  the  Lakes,  and  of  such  dimen- 
sions as  would  carry  ocean-going  boats  of  at  least  25  ft. 
draught,  has  been  the  dream  of  many  and  the  special 
hope  of  those  deeply  interested  in  certain  enterprises 
which  it  is  expected  would  be  particularly  benefited  by 
such  a  development.  As  opposed  to  this  however  there 
are  those  who  confidently  claim  that  the  general  principle 
that  no  ocean-going  boat  can  economically  navigate 
any  interior  water  way  applies  to  this  proposition  also, 
notwithstanding  the  fact  that  in  many  ways  it  is  in- 
herently different  from,  and  serves  a  much  larger  and 
more  diversified  territory  and  population,  than  the  usual 
canal  or  canalized  river. 

However,  the  question  is  now  to  be  authoritatively 
investigated,  as  the  Canadian  and  United  States  Govern- 
ments have  asked  the  International  Joint  Commission  to 
go  into  the  matter  and  report  as  to  both  the  cost  of 
navigational  improvement  and  power  development,  and 
the  economic  results  and  financial  returns  that  may 
reasonably  be  expected  therefrom.  This  reference  comes 
partly  from  a  short  clause  which  Senator  Lenroot  of 
Wisconsin  succeeded  in  getting  into  the  U.S.  Rivers 
and  Harbors  Appropriation  Bill  of  1918,  but  more  largely 
from  the  growing  realization  that  the  fuel  power  situation 
both  in  the  States  and  Canada  is  not  such  as  can  be 
allowed  to  go  on  as  it  is  very  much  longer.  Moreover, 
the  recent  tremendous  demands  on  both  the  Canadian 
and  United  States  railways,  the  peaks  of  which  they 
have  not  been  able  to  satisfactorily  meet  any  more 
than  any  other  individual  or  community  enterprise 
meets  extraordinary  crests,  has  made  the  transportation 
question  a  live  one,  particularly  to  the  central  Western 
States. 

The  Commission  held  its  first  public  meeting  on  the 
question  in  Buffalo  on  March  1st,  the  proceedings  being 
of  course  preliminary  only,  and  consequently  more  or 
less  informal.  It  was  evident  from  the  start  that  fairly 
serious  opposition  is  going  to  be  offered  to  the  scheme, 
or  at  least  the  navigational  part  of  it,  by  those  authorities 
of  New  York  State  who  are  interested  in  the  New  York 
State  Barge  Canal.  This  Canal  by  the  way  has  cost 
about  one  hundred  and  fifty  million  dollars,  besides  which 
according  to  the  most  recent  and  reliable  estimates  over 
twenty-five  millions  more  are  needed  to  provide  trans- 


ferring and  loading  facilities  at  the  two  main  terminals, 
Buffalo  and  New  York.  Even  then,  so  the  best  United 
States  authorities  seem  to  say,  the  enterprise  is  never 
going  to  be  of  any  substantial  use,  due  to  the  fact  that 
railroads  have  now  developed  to  such  a  point  that  they 
are  able  to  quote  rates  which,  combined  with  the  superior 
service  inherent  in  a  railroad,  keep  canal  traffic  down 
to  an  insignificant  amount,  and  will  always  do  so.  In  other 
words,  their  argument  is  that  even  if  fine  terminal  equip- 
ments be  provided,  together  with  a  most  modern  fleet  of 
barges,  and  power  boats  for  towing  the  same,  (none  of 
which  are  yet  available),  the  history  of  artificial  waterway 
transportation  the  world  over  shows  that  the  Canal  can 
never  develop  a  traffic  that  will  amount  to  any  noticeable 
total.  The  canal  people,  when  confronted  with  the 
question  as  to  whether  or  no  they  were  opposed  to  the 
power  developments  that  would  of  course  be  concurrent 
with  the  navigational  improvements,  stated  that  they 
were  not  prepared  to  give  an  offhand  answer,  as  they 
had  not  considered  that  side  of  the  question. 

It  had  been  stated  that  certain  of  the  railroads, 
particularly  those  specially  interested  in  coal  and  its 
transportation,  would  also  offer  objections  to  the  scheme, 
as  would  various  other  United  States  interests,  on  the 
plea  that  that  country  would  be  spending  its  money  for 
the  benefit  of  another  state,  but  neither  of  these  features 
developed  at  the  hearing.  It  had  also  been  felt  that  the 
lake  navigation  associations  would  also  strongly  object, 
but  to  the  surprise  of  many  they  did  not,  in  fact  one 
supported  the  proposition.  Perhaps  they  felt  that  their 
territory  and  industry  are  securely  guarded  by  natural 
and  economic  laws,  notwithstanding  what  facilities  may 
be  provided  for  the  entrance  of  a  competing  vessel  of  the 
ocean  going  type. 

Whether  or  no  the  proposed  navigational  improve- 
ments are  gone  on  with  in  the  near  future,  undoubtedly 
the  hydro-electric  power  of  the  river  will  very  shortly 
be  developed,  at  least  to  a  very  much  greater  extent 
than  it  is  at  present.  This  is  due  of  course  to  the  great 
demand  for  power  from  both  Ontario  and  New  York 
State,  the  former  needing  it  particularly  on  account  of 
her  fuel  situation,  and  the  latter  desiring  to  bring  it 
down  to  her  large  industrial  centres  in  the  eastern  and 
central  parts  of  the  State,  and  the  neighboiing  territory, 
for  which  purpose  a  250,000  volt  transmission  line  has 
been  suggested,  and  in  fact  designed  in  more  or  less  detail. 
In  round  figures  there  is  2,000,000  h.p.,  available  on  the 
river,  of  which  roughly  speaking  half  is  international, 
divisible  equally  between  the  province  of  Ontario  and  the 
state  of  New  York,  and  half  lies  wholly  within  the  province 
of  Quebec. 

The  Commission  expects  to  start  a  more  formal 
series  of  hearings  shortly  after  the  1st  of  May,  sitting 
perhaps  first  at  Detroit  and  from  there  going  through 
the  central  and  western  states  as  far  as  Denver,  then 
up  to  Saskatoon,  from  which  latter  point  they  will  sit 
eastward  through  the  various  Canadian  points  interested, 
the  last  hearings  being  held  later  on  in  the  year  at  the 
larger  Canadian  and  U.  S.  eastern  cities  more  particularly 
concerned.  There  were  100  or  more  delegates  at  the 
Buffalo  meeting,  of  whom  quite  a  proportion  were 
Canadians,  the  main  cities  from  Ottawa  to  Windsor  all 
being  represented. 
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LIBRARY  NOTES 

Since  the  publication  of  the  last  Library  Notes  the 
following  have  been  added  to  Headquarters  Library:— 

Quebec  Bridge  Government  Report 

2  vols.  Published  by  the  Department  of  Railways  and  Canals. 
$6.00  pet  set  of  two  volumes 

A  most  valuable  addition  of  the  library  has  been 
presented  by  the  Department  of  Railways  and  Canals 
in  the  final  report  on  the  Quebec  Bridge.  Volume  1 
includes  description  of  the  bridge,  stress  calculations, 
etc.,  and  the  smaller  plates;  volume  2  includes  the  larger 
plates.  Both  volumes  are  printed  on  heavy  coated  paper, 
and  are  cloth  bound. 

Concrete  Engineers'  Handbook 

By  Hool  and  Johnson.     Published  by  McGraw-Hill  Company, 
New  York. 

This  handbook  was  first  published  in  1918,  and  has 
now  reached  its  third  edition.  It  contains  the  latest 
information  available  on  reinforced  construction  and  is 
an  excellent  addition  to  the  concrete  construction  section 
of  the  library.  The  handbook  contains  870  pages  and 
is  arranged  in  the  following  general  sections:  Materials, 
General  Methods  of  Construction,  Construction  Plant, 
Concrete  Floors  and  Floor  Surface,  Sidewalks  and  Road- 
ways, Properties  of  Mortar  and  Plain  Concrete,  General 
Properties  of  Reinforced  Concrete.  Beams  and  Slabs, 
Columns,  Bending  and  Direct  Stress,  Buildings,  Retaining 
Walls,  Slab  and  Girder  Bridges,  Concrete  Floors  and 
Abutments  for  Steel  Bridges,  Arches,  Hydraulic  Struc- 
tures, Miscellaneous  Structures,  Estimating,  Standard 
specifications  and  tests  for  Portland  Cement,  Working 
Stresses,  Rulings  pertaining  to  Flat-slab  construction, 
Concrete  barges  and  ships. 

Proportioning  Concrete  by   the  Method  of  Surface 
Area  of  Aggregates 

By  R.  B.  Young,  A.M.E.I.C.,  reprinted  from  the  Proceeding  of  the 
American  Society  of  Testing  Materials 

Research  along  the  lines  indicated  in  the  papers 
by  C.  J.  Mackenzie  and  Duff.  A.  Abrams,  printed  in 
this  issue  of  The  Journal. 

The  Coal  Consumption  of  Power  Plants 

By  Robert  H.  Parsons,  M.E.I.C,   reprinted  from  The  Electrical 
Review,  London,  England 
24   pages   booklet:   gives  standard   charts   of  coal 
consumption  per  working  shift  for  different  classes  coal, 
and  outlines  a  system  of  bonus  for  coal  saving. 

Estimating  Concrete  Buildings 

By  Clayton  W.  Mayers.    Published  by  the  Aberthaw  Construction 

Company 

This  is  a  useful  little  book  on  "scaling"  concrete 
buildings,  but  is  not  intended  to  be  a  complete  exposition. 
52  pages.     Will   be  supplied   free  to  members  of   The 

I  list  it  air. 


The  Joint  Committee  on  Standard  Specifications  for  Concrete 
and  Reinforced  Concrete 

The  Joint  Committee  on  Standard  Specifications  for 
Concrete  and  Reinforced  Concrete  has  just  been  organ- 
ized. The  Committee  consists  of  five  representatives 
from  each  of  the  following  organizations: 

American  Society  of  Civil  Engineers 
American  Society  for  Testing  Materials 
American  Railway  Engineering  Association 
Portland  Cement  Association 
American  Concrete  Institute 

The  purpose  of  the  Committee  is  to  make  a  thorough 
study  of  all  available  data  on  the  subject  of  concrete, 
concrete  materials  and  reinforced  concrete,  and  to  incor- 
porate the  most  modern  information  and  experience  into 
a  general  specification  which  may  serve  as  a  pattern  for 
detailed  specifications  covering  specific  types  of  concrete 
construction. 

The  new  "Joint  Committee"  may  be  considered  as 
the  successor  of  the  "Joint  Committee  on  Concrete  and 
Reinforced  Concrete"  which  was  organized  in  1904, 
through  the  cooperation  of  the  same  engineering  and 
technical  societies.  The  original  Joint  Committee  presented 
its  final  report  to  the  parent  organizations  in  1916. 

The  organization  meeting  of  the  Committee  was 
held  at  the  Engineers'  Club,  Philadelphia  on  February 
11,  1920.    The  following  officers  were  elected: 

R.  L.  Humphrey,  Chairman,  Philadelphia, 
J.  J.  Yates,  Vice-Chairman,  New  York  City, 
D.  A.  Abrams,  Secretary- Treasurer,  Chicago. 

The  following  committees,  consisting  of  five  to  seven 
members  each,  have  been  organized: 


Committee  1 — Concrete  Materials, 
2— Metal  Reinforcing, 
3 — Proportioning  and  Mixing, 
4 — Forms  and  Placing, 
"  5 — Design, 

6 — Details  of  Construction, 
7 — Waterproofing  and  Protective  Treat- 
ment. 
8 — Surface  Finish, 
9 — Form  of  Specification. 

A  number  of  the  Committees  have  organized  and 
are  actively  engaged  in  the  preparation  of  their  prelim- 
inary reports.  The  next  meeting  of  the  Committee  will 
probably  be  held  at  Asbury  Park,  N.  J.,  about  June  22, 
during  the  annual  convention  of  the  American  Society 
for  Testing  Materials. 
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CORRESPONDENCE 

Trades  Unionism  and  Engineers 


J 


Editor,  Journal 
Dear  Sir: 


Montreal,  March  19th,  1920 


The  subject  of  whether  or  not  an  engineer  should 
join  a  trades  union  is  so  widely  discussed  in  the  profession 
at  this  time  that  it  seems  to  me  it  would  be  well  if  our 
Council  gave  the  subject  some  special  attention  in  the 
near  future,  possibly  appointing  a  committee  to  investigate 
and  report  with  recommendations  for  relieving  the  causes 
for  the  present  "unrest"  among  engineers  and  other 
technical  men. 

We  are  a  Trades  Union:  I  suppose  all  of  our  members 
are  agreed  that  an  engineer  should  join  a  trades  union, 
for  otherwise  we  would  not  be  members  of  The 
Engineering  Institute  of  Canada.  I  see  no  difference  in 
principle  between  our  organization  and  that  of  the 
bricklayer?  and  plumbers,  though  there  are  at  present 
decided  differences  in  tactics.  Many  of  the  practices  of 
the  bricklayers  and  plumbers  may  be  objectionable, 
while  some  of  ours  are  very  unbecoming  to  engineers  for 
the  reason  that  they  are  inefficient.  A  craft,  a  trade  or 
a  profession;  they  are  all  the  same  general  thing,  subject 
to  the  same  general  natural  and  economic  laws. 

A  Question  of  Tactics:  The  main  question  seems  to 
be  as  regards  the  practices:  whether  or  not  engineers 
should  do  some  of  those  things  which  the  bricklayers, 
plumbers  and  others  claim  that  necessity  has  justified 
their  doing,  or  whether  we  should  be  satisfied  to  continue 
as  at  present  despite  the  rapidly  declining  rate  of  exchange 
for  "professional"  engineering  services  with  those  of  the 
sometimes  less  dignified  but  now  relatively  better  paid 
"trade"  or  "craft"  services  of  the  bricklayers  and  plum- 
bers. 

Revaluation  Necessary:  For  my  pari,  I  think  we 
can  learn  much  from  our  friends,  the  bricklayers  and 
plumbers,  whom  necessity  has  driven  as  hard  in 
past  years  as  it  now  drives  some  of  the  engineering  rank 
and  file.  Whether  or  not  we  should  affiliate  with  such 
an  organization  as  The  American  Federation  of  Labor  is 
an  open  question;  but  I  feel  certain  that  as  a  class  we 
need  to  make  a  revaluation  of  our  position  in  industrial 
society,  squeeze  out  some  of  the  water  and  bring  down 
to  par  the  stock  that  too  many  of  us  were  taking  in 
ourselves.  We  should  at  least  hold  out  the  hand  of 
common  interest,  in  rocognition  of  working  class  equality, 
to  those  whose  labor  happens  to  contain  more  of 
the  physical  and  less  of  the  intellectual  element  than 
does  ours. 

Responsibilities  Ahead:  Our  organization  should  be 
put  in  the  best  possible  order  and  strengthened  at  this 
time  for  two  reasons:  first,  our  members  and  their  families 


are  not  all  securing  the  necessary  amount  of  food,  clothing 
and  shelter  required  to  sustain  an  engineer  in  good 
working  order;  and  second,  in  the  crisis  that  is  now 
upon  the  world, — though  Canada  has  not  yet  been 
seriously  affected  as  compared  to  other  parts, — we  must 
be  organized  and  prepared  to  co-operate  with  the  other 
branches  of  labor  in  carrying  on  the  industrial  processes 
necessary  to  sustain  life  and  to  protect  civilization  from 
the  chaos  into  which  it  is  now,  or  has  already  had  to  pass 
through,  in  some  parts  of  Europe.  The  first  reason  is 
primarily  personal;  the  second,  primarily  social.  We 
have  heavy  responsibilities  directly  ahead  of  us,  and 
should  prepare  to  shoulder  them  as  becomes  men  trained 
to  correct  thinking  and  acting. 

Fraternally  yours, 

Charles  A.  Mullen,  A.M.E.I.C. 


Thomas  A.  Edison's  73rd  Birthday 

The  Laboratory  of  Thomas  A.  Edison 

Orange,  N.J.,  March  22,  1920 

Engineering  Institute  of  Canada, 

Montreal,  Canada 

Dear  Sirs: 

Owing  to  a  regrettable  oversight,  no  previous  acknowl- 
edgement has  been  made  of  the  felicitations  you  so  kindly 
sent  to  Mr.  Edison  on  his  73d  birthday.  The  numerous 
letters  and  telegrams  were  sent  up  to  his  house  so  that 
he  and  Mrs.  Edison  might  read  them  leisurely. 

This  will  explain  the  delayed  expression  of  Mr. 
Edison's  sincere  appreciation  of  your  cordial  brithday 
message  and  of  his  thanks  to  you  for  the  good  wishes  so 
kindly  extended  to  him. 

Yours  very  truly, 

Wm.  H.  Meadowcroft, 

Assistant  to  Mr.  Edison. 


[Telegram] 
Bill  Passes  B.C.  Legislature 

Victoria,  B.C.,  March  29th,  1920 

Professional  Engineers  Bill  of  British 
Columbia  passed  third  reading  this  after- 
noon. 

D.  O.  Lewis,  M.E.I.C., 

Vice-President,  K.I.C. 
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REPORT  OF  COUNCIL  MEETING         j 


The  Engineering  Institute  of  Canada 


The  regular  meeting  of  the  Council  was  held  at  the 
rooms  of  Th<   I  176  Mansfield  Street,  on  Tuesday, 

March  23rd,  at  8  P.M. 

Institute  Committees  :  Committees  of  Tfa 
I  nstituU  were  appointed  as  follows: — 

Finance  Committee  :  H.  H.  Vaughan,  Chairman, 
R.  A.  Ross,  Sir  Alex.  Bertram,  Geo.  K.  McDougall, 
Geo.  E.  Bell. 

Library  and  House  Committee  :  Sir  Alex. 
Bertram.  Chairman,  R.  DeL.  French,  S.  F.  Rutherford, 
Colin  Kemp,  P.  L.  Pratley. 

Publications  Committee  :  Prof.  Ernest  Brown, 
Chairman,  A.  W.  Swan,  Secretary,  J.  A.  Duchastel, 
E.  Stansfield,  J.  S.  Cameron,  F.  P.  Shearwood. 

By-Laws  Committee  :   Arthur  Surveyer,  Chairman. 

Papers  Committee  :  Frederick  B.  Brown,  Chair- 
man; Chairman  of  each  Branch. 

International  Co-operation  Committee  :     H.    H. 

Vaughan,  Chairman,  John  Murphy,  W.  F.  Tye. 

Roads    and    Pavements    Committee  :      W.      A. 

McLean,  Chairman,  W.  P.  Brereton,  F.  W.  W.  Doane, 
E.  A.  James.  J.  Duchastel,  J.  E.  Griffith,  G.  Henry, 
A.  F.  Macallum,  A.  J.  McPherson,  W.  P.  Near,  P.  E. 
Mercier,  G.  G.  Powell,  C.  H.  Rust,  H.  S.  Carpenter, 
A.  E.  Foreman. 

Electro-Technical  Committee  :  L.  A.  Herdt, 
Chairman,  L.  W.  Gill,  O.  Higman,  J.  Kynoch,  T.  R. 
Rosebrugh,  John  Murphy,  A.  B.  Lambe. 

Gzowski  Medal  and  Students'  Prizes  :  Lt.-Col. 
R.  W.  Leonard,  Chairman,  H.  E.  T.  Haultain,  J.  M.  R. 
Fairbairn,  Julian  C.  Smith,  F.  H.  Peters. 

Steam  Boilers  Committee  :  L.  M.  Arkley, 
Chairman.  W.  G.  Chace,  F.  G.  Clark,  R.  J.  Durley, 
I).  \V.  Robb,  11.  H.  Vaughan,  Logan  M.  Waterous. 

The  recommendation  of  this  Committee  at  the 
Annual  Meeting  was  adopted. 

Board  of  Examiners  and  Education  Committee  : 

II.  M.  MacKav,  Chairman,  Arthur  Surveyer,  Secretary, 
Ernesl  Brown,  J.  M.  Robertson,  R.  DeL.  French,  R.  S. 
Lea,  A.  R.  Roberts. 

Canadian  Engineering  Standards  Committee  : 
II.  II.  Vaughan,  (tnree  years),  Walter  J.  Francis,  (one 
to  retire  end  of  1920),  \V.  F.  Tye,  one  to  retire  end  of 
1920  . 

Leonard  Medal  Committee:  II.  II.  Vaughan, 
Chairman,  Dr.  J.  B.  Porter.  II.  E.  T.  Haultain,  D.  II. 
M<  I  )ougall,  J.  C.  Gwillim. 

Plummer  Medal  Committee:  II.  II.  Vaughan, 
Chairman,  I  Jr.  J.  15.  Porter,  II.  E.  T.  Haultain,  I).  II. 

Mr]  >ougall,  J.  t  .  ( .williin. 


Deterioration  of  Concrete  in  Alkali  Soils  :  B.  S. 
McKenzie,  W.  P.  Brereton,  J.  R.  C.  Macredie,  H.  MjI. 
Weir,  A.  R.  Greig,  W.  G.  Chace,  J.  C.  Holden,  E.  A. 
Markham,  R.  J.  Lecky,  F.  W.  Alexander,  A.  S.  Dawson, 
Prof.  C.  J.  Mackenzie. 

Legislation  Committee  :  Arthur  Surveyor,  Chair- 
man, Walter  J.  Francis,  J.  M.  Robertson. 

Committee  on  Civil  Service  Classification  :  R. 
A.  Ross,  Chairman,  R.  W.  Leonard,  W.  F.  Tye,  J.  M. 
R.  Fairbairn,  H.  H.  Vaughan,  G.  Gordon  Gale. 

Honour  Roll  Committee  :  Brig.  Gen.  C.  J. 
Armstrong,  C.M.G.,  C.B.,  Chairman,  Col.  A.  E.  Dubuc, 
Fraser  S.  Keith. 

Legislation     Committee     of     Branches  :       The 

Secretary  was  instructed  to  ask  each  Branch  at  Provincial 
or  Dominion  capital  to  have  a  committee  appointed  to 
report  to  Council  regarding  any  proposed  legislation 
affecting  engineers. 

Annual  Meeting,  1921  :  It  was  resolved  that 
the  invitation  from  the  Toronto  Branch  to  hold  the 
Annual  Meeting  in  Toronto,  be  accepted  and  that  the 
Toronto  Branch  be  requested  to  fix  the  date  as  soon  as 
possible. 

Special  Council  Meeting  :  It  was  resolved  that 
a  special  meeting  of  the  Council  be  held  at  Montreal 
at  an  early  date  for  the  purpose  of  discussing  with  the 
Ontario  Councillors,  the  Chairman  and  Secretary  of 
the  Ontario  Provincial  Division  and  the  Chairman  of 
the  Toronto  Branch,  matters  affecting  that  Province, 
the  date  to  be  one  most  suitable  to  the  men  from  Ontario. 

Report  of  Publicity  Committee  :  (Committee, 
Frederick  B.  Brown,  Chairman,  H.  H.  Vaughan,  J.  B. 
Challies,  P.  Gillespie)  Mr.  Brown  reported  that  the 
Committee  had  drawn  up  regulations  which  they  were 
still  discussing  among  themselves  and  would  report 
at  the  next  meeting. 

It  was  resolved  that  the  Canadian  Engineering 
Standards  Association  be  requested  to  adopt  the  standards 
of  The  Engineering  Institute  of  Canada  for  concrete  and 
reinforced  concrete  and  for  cast  iron  pipe  and  further 
that  the  Standards  Association  be  requested  to  assume 
the  other  standards  of  The  Institute  for  modification 
where  necessary,  including,  steel  highway  bridge  specifi- 
cation, steel  railway  bridge  specification,  portland  cement 
and  road  ballasting.  It  is  desired  by  The  Institute 
that  in  adopting  theses  standards  credit  be  given  to  The 
Institute  by  a  foot-note  to  the  effect  that  they  are  either 
adopted  from  the  specification  of  The  Engineering  Institute 
or  modified  from  the  specification  of  The  Engineering 
Institute,  as  the  case  may  be.  The  steel  bridge  specifi- 
cation committee  of  The  Institute  was  not  reappointed. 

Civil  Service  Classification  :  The  resolutions  of 
the  Winnipeg,  Toronto,  Border  Cities,  Peterborough, 
Ontario  Provincial  Division,  were  received,  the  sugges- 
tions contained  in  the  resolutions  were  adopted  and 
referred  to  the  Civil  Service  Classifications  Committee 
of  The  Institute  tor  appropriate  action. 
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Committee    on     Remuneration     of    Engineers  : 

The  resolution  of  the  Toronto  branch  regarding  action 
in  connection  with  engineering  remuneration  was  present- 
ed and  discussed  at  length.  It  was  resolved  that  a 
committee  of  the  Council  called  the  Committee  on  the 
Remuneration  of  Engineers,  be  appointed  consisting  of 
John  Murphy,  Chairman,  E.  R.  Gray,  Frederick  B.  Brown 
and  A.  R.  Decary,  with  power  to  add  to  their  number, 
to  consider  the  whole  question  of  the  remuneration  of  all 
engineers  and  all  matters  relating  thereto  to  co-ordinate 
the  efforts  of  the  Branches  in  this  connection  to  make 
recommendations  and  report  their  recommendations  to 
the  Council  for  action. 

Salaries  Report    of    the    Toronto  Branch  :     The 

salaries  report  of  the  Toronto  Branch  was  noted  and 
referred  to  the  Committee  on  the  Remuneration  of 
Engineers. 

A  letter  suggesting  that  The  Institute  Committee 
cite  cases  to  the  Civil  Service  Commission  where  Govern- 
ment engineers  are  receiving  less  than  engineers  carrying 
similar  responsibilities  employed  by  private  corporations 
and  municipal  bodies  was  referred  to  the  Civil  Service 
Classifications  Committee  with  the  suggestion  that  the 
recommendation  contained  in  this  letter  be  acted  upon. 

Maritime  Professional  Meeting  :  The  suggestion 
of  the  Halifax  Branch  that  the  Maritime  Professional 
Meeting  be  held  in  Halifax,  October  13th,  14th  and  15th, 
1920,  was  approved. 

Peterborough  Branch  By-Laws  :  The  By-Laws 
of  the  Peterborough  Branch  were  noted  and  approved. 

Arrangement  Regarding  Transactions  :  A  letter 
making  definite  suggestions  regarding  arranging  with 
other  engineering  bodies  to  secure  Transactions  for 
our  members  at  reduced  prices  by  mutual  arrangement, 
which  had  already  been  discussed,  was  referred  to  the 
Committee  on  International  Co-operation,  Mr.  H.  H. 
Vaughan,  Chairman. 

Death  of  G.  Reid  Munro  :  The  death  of  G.  Reid 
Munro,  M.E.I.C.,  was  noted,  and  a  resolution  of 
sympathy  to  the  family  of  the  late  Chairman  of  the 
Peterborough  Branch  was  passed.  The  Secretary  was 
instructed  to  write  a  letter  of  sympathy  to  the  deceased 
member's  family. 

Amendments  to  the  By-Laws  :  The  report  of 
the  Scrutineer,  Professor  Brown,  was  presented  as  follows, 
showing  the  result  of  the  Ballot: — 

In  this  Ballot,  total  of  752  ballots  were  received, 
of  which  24  were  invalid  for  various  reasons,  leaving 
728  valid  ballots.  Of  these  706  voted  "Aye"  for  all 
changes,  leaving  22  scattered  ballots.  The  Amendments 
were  declared  adopted. 

Inasmuch  as  the  change  in  the  By-Laws  makes 
an  additional  district  and  increases  the  number  of 
Councillors  by  three,  the  Secretary  was  instructed  to 
make  the  changes  in  the  wording  of  the  By-Laws  which 
this  amendment  involved. 


New  Councillors  :  The  formation  of  the  addi- 
tional district  left  one  vacancy  for  one  Councillor  in 
District  No.  4  and  two  vacancies  in  District  No.  5. 
The  Council  appointed  for  District  No.  4,  A.  H.  Hark- 
ness,  Toronto,  District  No.  5,  H.  B.  R.  Craig,  Windsor, 
A.  C.  D.  Blanchard,  Niagara  Falls,  all  appointed  for 
one  year. 

American  Institute  of  Chemical  Engineers  :   The 

fact  that  the  Annual  Meeting  of  the  American  Institute 
of  Chemical  Engineers  will  be  held  in  Montreal  on 
June  26th  was  noted  and  the  Secretary  instructed  to 
write  the  Secretary  of  the  American  Institute  of  Chemical 
Engineers  offering  the-  headquarters  of  The  Institute 
for  the  meetings  of  the  Convention  and  assuring  the 
A.I.C.E.  that  we  were  ready  to  co-operate  in  every  way 
to  make  their  Convention  a  success. 

The  Ballot  was  canvassed  and  the  following  elections 
and  transfers  effected  :— 

Members 

L.  H.  Cole,  B.Sc,  (McGill  Univ.),  of  Ottawa,  Ont., 
mining  engr.,  non-metalliferous  div.,  Mines  Branch; 
Alex.  Ingraham,  LL.B.  (Univ.  of  Minn.),  of  Calgary, 
Alta.,  designing  and  supt'g.  constrn.  of  flour  mills,  Alberta 
Flour  Mills;  Theo.  J.  Lafreniere,  B.A.Sc.  (Ecole  Poly.), 
M.Sc.  (Mass.  Inst,  of  Tech.),  of  Montreal,  sanitary 
engr.,  Board  of  Health,  Prov.  of  Quebec,  prof,  sanitary 
engr.,  Ecole  Poly.,  conslt.  engr.,  Housing  Comm.  of  the 
Province;  W.  G.  Mitchell,  B.Sc,  M.Sc.  (McGill  Univ.). 
of  Montreal,  investigating  conditions  of  pulp  and  paper 
industry  in  foreign  countries  for  Canada  Export  Paper 
Co.,  Ltd.;  J.  Muirhead,  B.Sc.  (C.E.,  E.E.)  (Glasgow 
Univ.),  of  Vancouver,  B.C.,  chief  elec.  inspector,  Govt, 
of  B.C.;  J.  L.  R.  Parsons,  B.A.,  grad.  SP.S.  (M.E.t 
(Univ.  of  Toronto),  Fellow  in  Surveying,  (S.P.S.). 
D.L.S.,  O.L.S.,  S.L.S.,  president,  Parsons  Construction 
and  Engineering  Co.,  Ltd.;  A.  W.  Sinnamon,  of  Sault 
Ste.  Marie,  Ont.,  asst.  chief  engr.,  Algoma  Steel  Corpn.; 
G.  F.  Vollmer,  Capt.,  M.Sc.  (Victoria  Univ.,  Manchester), 
of  St.  Catharines,  Ont.,  4^  Yrs-  military  service,  at 
present,  draftsman,  Welland  Ship  Canal;  A.  R.  Wet- 
more,  first  class  diploma  (hons.  in  civil  engr.,  R.M.C.). 
of  Fredericton,  N.B.,  provincial  engr.,  New  Brunswick. 

Associate  M<  ml"  rs 

Bruce  AldrLh,  of  Toronto,  Ont.,  distr.  engr.,  Can. 
office,  Asphalt  Association  of  New  York;  H.  M.  Arm- 
strong, lieut.,  of  Chipman,  N.B.,  4  yrs.  military  service, 
at  present,  div.  engr.,  St.  John  and  Quebec  Ry.;  J.  R. 
Bond,  capt.,  of  Chippawa,  B.C.,  2  yrs.  military  servicr. 
at  present,  engr.,  Queen  Victoria  Niagara  Falls  Park; 
V.  J.  Borland,  of  Vernon,  B.C.,  asst.  to  div.  engr.,  C.N.R., 
Okanagan  Branch;  A.  J.  M.  Bowman,  of  Montreal, 
computing  and  est.  engr.,  Leger  &  Charlton;  L.  R. 
Brereton,  lieut.,  B.A.Sc.  (Univ.  of  Tor.),  of  Winnip 
Man.,  2  Yrs.  military  service,  at  present,  operator,  Fire 
Service  Pumping  Station;  C.  A.  Clendening,  of  Winni] 
Man.,  4  yrs.  military  service,  at  present,  distribution 
supt.,  light  and  power  dept.,  i  c  of  all  overhead  and 
underground  lines  and  cables;  H.  D.  Davison.  B.  \ 
(Univ.  of  Tor.),  of  Welland.  Ont..  mech.  engr.,  British 
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American  Shipbuilding  Co.,  Ltd.;  L.  S.  Daynes,  capt., 
D.C.M.,  of  Benyon,  Alta.,  5  yrs.  military  service,  at 
present,  res.  engr.  C.M.R.;  H.  S.  Dick,  B.Sc.  (Queen's 
Univ.),  of  Kingston,  Ont.,  2  yrs.  military  service,  at 
present,  asst.  to  city  engr.,  Kingston;  R.  D.  Fry,  of 
Winnipeg,  Man.,  reconnaissance  engr.,  Sask.  &  Hudson 
Bay  Ry.;  G.  Harrison,  of  Winnipeg,  Man.,  asst.  .engr., 
under  bridge  engr.,  C.N.R.;  H.  A.  Ingraham,  of  Calgary, 
Alta.,  reinforced  concrete  designer,  A.  Ingraham;  W.  J. 
Johnston,  B.Sc.  (E.E.)  (Univ.  of  N.B.),  of  St.  John, 
N.B.,  2  yrs.  military  service,  at  present,  asst.  engr., 
P.W-D.;  Junius  Jonsson,  of  Saskatoon,  Sask.,  asst. 
city  engr.,  Saskatoon;  G.  N.  Ledger,  of  Winnipeg,  Man., 

2  yrs.  military  service,  at  present,  chief  of  field  party, 
Manitoba  Drainage  Commn. ;  Harold  Lloyd,  of  Winnipeg, 
Man.,  bridge  engr.,  Good  Roads  Board,  Manitoba  Govt.; 
G.  H.  McCallum,  major,  M.C.,  B.Sc.  (McGill  Univ.), 
D.  &  B.C.L.S.,  of  Ottawa,  Ont.,  4  yrs.  military  service, 
at  present,  geodetic  engr.,  Geodetic  Survey  of  Canada; 
H.  W.  Meech,  of  Lethbridge,  Alta.,  commn'r.  of  Public 
Works  and  city  engr.,  also  charge  of  bldg.  inspection; 
R.  K.  Northey,  B.A.Sc.  (Univ.  of  Tor.),  of  Regina, 
Sask.,  4  yrs.  military  service,  at  present,  sec.-treas. 
Dominion  Line  and  Coal  Co.,  Ltd.;  D.  E.  O'Brien,  of 
Halifax,  N.S.,  ch.  engr.,  Halifax  Shipyards  Ltd.;  P.  E. 
Palmer,  lieut.,  D.L.S.,  of  Ottawa,  Ont.,  preparation  of 
final  returns  and  plans,  Topographical  Surveys;  R.  E. 
Roe,  of  Edmonton,  Alta.,  4  yrs.  military  service,  at 
present,  instrumentman  on  maintenance  of  way,  G.T.P.; 
L.  N.  Seaman,  major,  B.Sc,  M.A.  (Acadia  Univ.),  of 
Montreal,  5  yrs.  military  service,  at  present  ch.,  div. 
of  timber  tests,  Forest  Products  Laboratories;  H.  B. 
Stuart,  major,  B.A.Sc.  (Univ.  of  Tor.),  of  Hamilton, 
Ont.,  4  yrs.  military  service,  at  present,  field  engr., 
Hamilton  Bridge  Works  Co.;  R.  M.  Taylor,  of  Vernon, 
B.C.,  3  yrs.  military  service,  at  present,  asst.  dist.  engr., 
Upper  Okanagan  dist.,  B.C.  Provincial  Govt.;  F.  H. 
Whittaker,  of  South  Vancouver,  B.C.,  municipal  engr., 
South  Vancouver;  A.  G.  Willson,  of  Calgary,  Alta., 
res.  supt.  for  Alta.  of  eng.  branch,  D.S.C.R. ;  S.  F.  Work- 
man, of  Kelowna,  B.C.,  3  yrs.  military  service,  at  present, 
res.  engr.  Okanagan  Branch,  C.N.R. 

Juniors 

C.  T.  Barnes,  of  Winnipeg,  Man.,  engr.  i/c  appraisal 
of  Wpg.  Electric  Ry.  Co's.  properties,  W.  M.  Scott; 
George  Clark,  of  Winnipeg,  Man.,  draftsman,  C.N.R. ; 
W.  H.  Collins,  of  Kingston,  Ont.,  3  yrs.  military  service, 
at  present,  at  Queen's  University,  final  year,  civil 
engineering;  I.  M.  Fraser,  B.Sc,  (M.E.)  (McGill  Univ.), 
of  Montreal,  demonstrator,  mechanical  dept.,  McGill 
University;  G.  A.  Goddard,  B.Sc.  (M.E.)  (McGill  Univ.), 
of  Outremont,  P.Q.,  organizing,  Crescent  Motors  Limited; 
J.  R.  MacDonald,  of  Regina,  Sask.,  chief  clerk,  Surveys 
Branch,  Dept.  of  Highways  Sask.;  H.  J.  McLean,  of 
Calgary,  Alta.,  hydrometric  engr.,  irrigation  branch, 
Dept.  of  the  Interior;  R.  M.  Robertson,  of  Lachine,  P.Q., 

3  yrs.  military  service,  at  present,  final  year,  civil  engineer- 
ing, McGill  University;  A.  J.  Sutherland,  of  Winnipeg, 
Man.,  draftsman,  G.T.P.R.;  C.  F.  Wilkins,  of  Chamber- 
lain, Sask.,  5  yrs.  military  service,  at  .present,  leveller 
on  location,  C.N.R. 


Associate 

A.  H.  Hill,  of  St.  Lambert,  P.Q.,  manager,  Francks 
Hankin  &  Co.,  Ltd. 

Transferred  from   Associate   Member   to   Member 

J.  B.  Gilliatt,  B.Eng.  (Dalhousie  Univ.),  of  Wabana, 
Nfld.,  in  chg.  submarine  surveys  and  surface  constrn., 
N.S.  Steel  and  Coal  Co.,  Ltd.;  P.J.  Jennings,  major, 
of  Calgary,  Alta.,  3  yrs.  military  service,  office  engr., 
irrigation  branch,  Reclamation  Service;  D.  W.  McLachlan, 
B.Sc.  (McGill  Univ.),  of  Ottawa,  Ont.,  engr.  in  chg. 
of  harbour  works,  H.B.Ry.;  W.  P.  Near,  B.A.,  B.Sc, 
(Univ.  of  Tor.),  of  St.  Catharines,  Ont.,  city  engr., 
St.  Catharines;  K.  H.  Smith,  B.A.  (Univ.  of  Tor.), 
of  Halifax,  N.S.,  dist.  engr.,  Dom.  Water  Powers  Branch, 
Dept.  of  the  Int.;  G.  A.  Walkem,  major,  B.Sc.  (McGill 
Univ.),  of  Vancouver,  B.C.,  managing  director,  Vancouver 
Machinery  Depot,  Ltd. 

Transferred  from    Junior    to    Associate    Member 

H.  F.  Bennett,  B.Sc.  (C.E.)  (Univ.  of  N.B.),  of 
St.  John,  N.B.,  3  yrs.  military  service,  at  present,  asst. 
engr.,  Public  Works  of  Canada;  H.  L.  Bunting,  lieut., 
M.C.,  of  Norwood,  Man.,  B.Sc.   (Birmingham  Univ.), 

3  yrs.  military  service,  at  present,  instructor  in  engr. 
drafting,  Re-training  Schools,  S.C.R.;  K.  G.  Cameron, 
B.Sc.  (Edinburgh  Univ.),  of  Sydney,  N.S.,  ch.  draftsman, 
Dominion  Iron  and  Steel  Co.;  C.  G.  Child,  major,  O.M. 
F.C.,  B.Sc.  (C.E.)  (McGill  Univ.),  of  Banff,  Alta.,  ass. 
tres.  engr.,  Rocky  Mountains  Park  of  Canada;  J.  H. 
Hooper,  B.Sc.  (McGill  Univ.),  of  Port  Arthur,  Ont., 
asst.  engr.  on  reconstrn.  of  Port  Colborne  grain  elevator; 
F.  A.  McGiverin,  of  Montreal,  5  yrs.  military  service, 
in  charge  of  track  work,  Canada  Steel  Foundries;  D.  R. 
Smith,  lieut.,  B.A.,  B.Sc.  (Univ.  of  N.B.),  of  River 
Glade,  N.B.,  bldg.  supt.,  D.S.C.R.,  St.  John;  C.  J. 
Swift,  major,  diploma  graduation,  R.M.C.,  of  St. 
Catharines,  Ont.,  \Yi  yrs.  military  service,  at  present, 
asst.  res.  engr.,  Section  No.  1,  Welland  Ship  Canal; 
J.  P.  Watson,  lieut.,  B.A.Sc.  (Univ.  of  Toronto),  of 
Montreal,  1  yr.  military  service,  at  present,  eng.  dept., 
Imperial  Tobacco  Co.,  Ltd. 

Transferred  from    Student    to   Associate   Member 

D.  G.  Anglin,  B.Sc.  (mining  eng.  &  metallurgy), 
B.Sc  (C.E.\  (Queen's  Univ.),  of  Kingston,  Ont.,  asst. 
engr.,  P.W.D.;  A.  H.  Munro,  lieut.,  B.A.Sc.  (Univ.  of 
Tor.),  of  Severn  Falls,  Ont.t  5  yrs.  military  service,  at 
present,  instrumentman  on  Severn.  Div.,  Trent  Canal; 
R.  L.  Seaborne,  B.A.Sc.  (S.P.S.),  of  Quebec,  P.Q.,  mgrM 
Laurentian  Forest  Protective  Association;  L.  B.  Tillson, 
lieut.,  M.C.,  B.A.Sc.  (Univ.  of  Tor.),  of  Windsor,  Ont., 

4  yrs.  military  service,  at  present,  instrumentman, 
Can.  Steel  Corpn.;  F.  L.  West,  lieut.,  B.A.,  M.A.,  (Mt. 
Allison  Univ.),  B.Sc,  (C.E.)  (McGill  Univ.),  of  Sack- 
ville,  N.B.,  2  yrs.  military  service,  at  present,  prof,  of 
civil  engr.,  Mt.  Allison  Univ.;  Russell  Yuill,  B.Sc.  (McGill 
Univ.),  lieut.,  of  Truro,  N.S.,  1  yr.  military  service, 
asst.  engr.,  Dept.  Rlys.  and  Canals. 
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Transferred  from  Student  to  Junior 

H.  C.  Bates,  B.Sc.  (Queen's  Univ.),  of  Toronto,  Ont., 
instrumentman,  Toronto  to  Niagara  Falls  location,  ry. 
dept.,  Hydro  Electric  Power  Comm.;  R.  J.  Haney, 
B.Sc.  (C.E.)  (Sask.  Univ.),  of  Regina,  Sask.,  with  C.  S. 
Cameron,  asst.  in  charge  of  municipal  engr.  work;  E.  E. 
H.  Hugh,  B.A.Sc.  (Univ.  of  Tor.),  of  Toronto,  Ont., 
structural  engr.  Thos.  W.  Lamb;  W.  C.  Miller,  B.Sc. 
(hons.  in  C.E.)  (Queen's  Univ.),  of  St.  Thomas,  Ont., 
city  engr.,  St.  Thomas;  J.  T.  Rose,  B.A.Sc.  (Univ.  of 
Tor.),  of  Winnipeg,  Man.,  junior  power  development 
engr.,  Hydrometric  Suevey  of  Manitoba;  G.  A.  Wallace, 
B.Sc.  (McGill  Univ.),  of  Montreal,  lecturer  in  electrical 
engineering,  McGill  University. 

The  meeting  adjourned  to  the  call  of  the  President. 


OBITUARIES 


i 

a 


George  Reid  Munro,  B.Sc,  M.E.I.C. 


Sudden  and  untimely  was  the  death  of  George 
Reid  Munro,  2nd  Vice-President  of  the  William 
Hamilton  Company,  Ltd.,  Peterboro',  Ont.  which  took 
place  Monday,  March  1st  at  his  residence  in  that  city, 
after  a  short  illness  of  influenza.  Mr.  Munro  was  appar- 
ently recovering  from  his  illness  when  he  was  seized  with 
a  sudden  attack  of  heart  failure  and  the  shock  proved 
fatal. 

The  late  Mr.  Munro  who  was  second  son  of  the  late 
George  Munro,  a  grandson  of  the  late  Wm.  Hamilton 
founder  of  the  William  Hamilton  Co.  of  Peterboro',  was 
born  in  that  city,  March  13th,  1887.  He  received  his 
early  education  at  the  Peterboro  Public  Schools  and  the 
Collegiate  Institute  and  later  graduated  from  the  School 
of  Practical  Science,  Toronto.  After  graduation,  he  was 
engineer  on  the  preliminary  survey  of  the  Hudson  Bay 
Railway,  then  on  the  staff  of  Messrs.  Kerry  and  Chase, 
Consulting  Engineers,  Toronto,  and  was  also  connected 
for  a  short  time  with  R.  S.  Lea,  M.E.I.C,  of  Montreal. 
In  July,  1911,  he  returned  to  his  native  city  to  take  the 
position  of  engineer  with  The  William  Hamilton  Com- 
pany, which  position  as  well  as  the  vice-presidency  of 
the  company  he  held  at  the  time  of  his  death.  He  was 
a  member  of  The  Engineering  Institute  of  Canada  and  first 
President  of  the  Peterboro'  Branch  of  that  Society  and 
took  an  especial  interest  in  its  organization.  He  was  also 
a  member  of  the  Peterboro  Board  of  Trade  and  always 
took  a  deep  interest  in  anything  that  pertained  to  the 
city's  development  and  welfare. 

Mr.  Munro  was  a  young  man  highly  esteemed  by 
all  for  his  genial  disposition,  his  true  friendship  and  his 
upright  qualities,  which  won  for  him  a  host  of  friends 
in  all  walks  of  life,  and  his  death  will  be  more  than  a 
loss,  not  only  to  the  company  he  so  well  and  faithfully 
served,  but  to  his  native  city  where  he  was  always 
regarded  with  the  greatest  esteem  by  all  who  knew  him. 


As  Chairman  of  the  Peterboro  Branch  of  The 
Engineering  Institute  of  Canada  and  having  been  one  of  the 
men  most  instrumental  in  the  formation  of  the  Branch, 
the  work  of  Mr.  Munro  on  behalf  of  the  profession  has 
been  of  considerable  importance  and  his  place,  left 
vacant,  will  be  hard  to  fill. 

Alden  Ferris  Bookhout,  B.E.,  A.M. E.I. C. 

Alden  Ferris  Bookhout,  B.E.,  A.M.E.I.C.  died  at  his 
home  in  Peterboro  on  Saturday  Feb.  14th.  For  the  last 
eighteen  years  Mr.  Bookhout  was  a  familiar  figure  in 
Peterboro's  engineering  fraternity,  and  was  one  of  the 
pioneer  members  of  the  Peterboro  Engineering  Club  that 
has  now  become  a  branch  of  The  Institute. 

Mr.  Bookhout  was  born  at  Walton,  N.Y.  in  1871, 
and  received  his  engineering  education  at  Union  Univers- 
ity, from  which  he  graduated  in  1898  with  the  degree 
of  B.E.  After  four  years  experience  on  testing  drafting 
and  electrical  construction  work,  Mr.  Bookhout  joined 
the  staff  of  the  Canadian  General  Electric  Co.,  Peterboro, 
in  the  capacity  of  chief  draughtsman.  For  the  last  ten 
years  he  ably  filled  the  position  of  assistant  engineer  in 
the  Switchboard  Eng.  Dept. 

Mr.  Bookhout  was  a  member  of  the  Delta  Upsilon 
fraternity,  a  prominent  mason  and  a  trustee  of  Trinity 
Methodist  Church,  Peterboro.  He  is  survived  by  his 
wife  and  one  son.  His  death  is  deeply  mourned  by  a 
wide  circle  of  friends  and  especially  by  his  co-workers. 


i 

a 


PERSONALS 


i 

a 


H.  T.  Ortiz,  A.M.E.I.C,  has  been  made  city  manager 
of  Grand  Mere,  P.Q. 

L.   L.   Theriault,   A.M.E.I.C,   has  been  appointed 

Town  Manager  for  Edmundston,  N.B. 

* 

A.  J.  MacPherson,  A.M.E.I.C,  has  been  appointed 

Chairman  of  the  Saskatchewan  River  Water  Commission. 

* 

F.   Howard   Grose,   M.E.I.C,   has  been  appointed 

Superintending  Civil  Engineer  of  H.  M.  Dockyard,  Malta. 

* 

Major  John  R.  Cosgrove,  M.C,  M.E.I.C,  has  been 
appointed  District  Engineer,  North  Vancouver,  B.C. 

C  H.  Fox,  A.M.E.I.C,  formerly  Division  Engineer 

C  P.   Ry.  in  Saskatoon,   has  been  transferred  to  the 

Chief  Engineer's  office  at  Winnipeg. 

* 

H.  Sprenger,  Jr.,  E.I.C,  has  been  appointed  municipal 

engineer  of  the  municipality  of  Dauphin,  Man.,  under  the 

Manitoba  Good  Roads  Act. 

* 

E.  A.  Earl,  A.M.E.I.C,  sailed  for  Africa  on  the 
R.  M.  S.  "Abinsi."  He  has  been  engaged  as  assistant 
engineer  on  construction  of  Tafo  Kumasi  Railway. 
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James  McGregor,  A.M.E.I.C,  of  Glasgow,  Scotland, 
is  at  present  on  a  business  trip  to  the  Gold  Coast,  West 
Africa.     He  expects  to  be  back  in  Scotland  by  May. 


H.  K.  Morrison,  Jr.  E.I.C.,  has  been  appointed 
divisional  engineer,  Montreal  Division,  of  the  Canadian 
National  Railways,  with  headquarters  at  Montreal. 


E.  L.  Tait,  Esq.,  A.M.E.I.C,  has  been  promoted 
from  acting  engineer  of  way,  of  the  British  Columbia 
Electric  Railway  Co.,  Limited,  to  principal  assistant 
Engineer. 


Colonel  Geo.  A.  Johnson,  M.E.I.C.,  is  resigning 
his  commission  in  the  U.  S.  Army  on  March  1st,  and  will 
once  more  take  up  his  regular  occupation  as  an  engineer 
in  civil  life. 


J.  Roy  Underhill,  S.E.I.C.,  has  taken  a  position  as 
instrumentman  with  the  Algoma  Steel  Corporation  on 
the  construction  of  their  new  combined  rail  and  structural 
mill. 


G.  C.  P.  Montizambert,  A.M.E.I  C,  has  accepted 
an  appointment  as  officer  in  charge  of  building  and 
repairs  ,with  the  Royal  Canadian  Mounted  Police,  at 
Regina,  Sask. 


Arthur  Fournier,  A.M.E.I.C,  has  accepted  a  position 
as  vice-president  and  sales  manager  of  Primeau  &  Com- 
pany, Limited,  with  headquarters  at  142  St.  Peter  Street, 
Quebec. 


G.  M.  Hamilton,  M.C,  A.M.E.I.C,  formerly  of 
the  Dept.  of  Railways  and  Canals,  St.  Catharines,  Ont. 
is  now  with  the  Willard  Service  Station,  The  Clifton, 
Niagara  Falls,  Ont. 


H.  B.  Muckleston,  M.E.I.C,  formerly  with  the 
Dept.  of  Natural  Resources,  C.  P.  R.  Calgary,  is  now 
chief  engineer  of  the  Lethbridge  Northern  Irrigation 
District,  Lethbridge,  Alta. 


John  Blizard,  A.M.E.I.C,  formerly  of  the  Depart- 
ment of  Mines,  Ottawa,  is  now  engaged  as  a  fuel  engineer, 
by  the  U.  S.  Bureau  of  Mines,  Dept.  of  the  Interior, 
with  headquarters  at  Pittsburgh,  Pa. 


Francis  F.  Longley,  A.M.E.I.C,  is  at  present  in 
Geneva,  Switzerland,  where  he  is  assisting  in  the  organ- 
ization and  operation  of  the  Division  of  Sanitation  of 
the  League  of  Red  Cross  Societies.  Mr.  Longley  will 
probably  remain  abroad  for  several  years. 


George  Newill,  whose  application  for  membership 
in  The  Institute  is  now  pending,  has  recently  been  appointed 
general  manager  of  the  Robb  Engineering  Works  as  a 
subsidiary  company  of  the  Dominion  Bridge  Company, 
Limited,  with  headquarters  at  Amherst,  N.S.  He  will 
take  up  his  new  duties  immediately. 

* 

Coleman  Weriwether,  A.M.E.I.C,  who  was  the 
patentee  of  the  lock  joint  pipe  used  for  a  portion  of  the 
Winnipeg  aqueduct  has  recently  patented  a  new  pipe 
with  an  expansion  and  contraction  joint  in  each  pipe, 
and  plans  to  manufacture  this  pipe  on  a  large  scale  from 
twelve  to  ninety-six  inch  size. 

* 

W.  H.  Slinn,  Jr.,  E.I.C,  who  was  employed  as  assistant 
city  engineer  of  Kingston,  Ont.,  on  roads  and  pavements, 
has  accepted  a  position  with  the  E.  G.  M.  Cape  and 
Company,  engineers  and  contractors  of  Montreal,  as 
assistant  engineer  on  the  construction  of  the  Canadian 
Connecticut  Cotton  Mill  at  Sherbrooke,  Que. 

* 

J.  Clark  Keith,  B.A.Sc,  A.M.E.I.C,  who  has  for  a 

number  of  years  past  been  in  the  engineering  department 
of  the  City  of  Moose  Jaw  as  assistant  engineer  and  road 
and  building  inspector,  has  accepted  a  position  as  manager 
of  the  Canadian  branch  of  Morris  Knowles,  Limited, 
with  headquarters  at  Windsor,  Ont. 

* 

Frank  A.  Combe,  A.M.E.I.C,  has  severed  his  con- 
nection as  chief  engineer  for  Canada  to  Babcock  & 
Wilcox,  Limited,  and  will  practise  in  consulting  engineer- 
ing, specializing  in  boiler  plant  design  and  operation, 
generalization  and  utilization  of  steam,  combustion  of 
fuels,   etc.,    with    offices    at    The    Southam    Building, 

Montreal. 

* 

W.  G.  Milne,  A.M.E.I.C,  has  recently  taken  charge 
of  the  factory  and  production  work  of  Slater  &  Barnard, 
Limited  who  control  the  Acme  Stamping  &  Tool  Works 
and  the  Allith  Manufacturing  Company  of  Hamilton,  Ont. 
Mr.  Milne  previous  to  accepting  this  position  was 
mechanical  superintendent  of  the  Dominion  Foundries 
&  Steel  Company  of  Hamilton. 

* 

C  A.  Boulton,  J. E.I.C,  has  accepted  a  position  with 
the  E.  G.  M.  Cape  and  Company,  Engineers  and  Con- 
tractors of  Montreal,  and  is  now  at  Sherbrooke,  Que. 
as  assistant  engineer  on  the  construction  of  Mill  No.  2 
for  the  Canadian  Connecticut  Cotton  Mill  Company. 
Mr.  Boulton  has  recently  returned  from  Saskatoon,  Sask. 
where  he  was  employed  by  Murphy  and  Underwood, 

consulting  engineers. 

* 

D.  J.  Emray,  S.E.I.C,  enlisted  with  the  5th  Field 
Co.,  C  E.  in  October  1914,  sailing  for  England  in  April 
1915,  and  to  France  in  September  1915.  In  February 
1916  he  was  transferred  to  the  3rd  Divisional  Engineers, 
and  was  awarded  the  Military  Medal  in  October  1916. 
He  was  commissioned  July  1917  to  6th  Field  Co.,  C.E. 
and  in  May  1918  was  awarded  the  Military  Cross. 
Mr.  Emry  returned  to  Canada  and  was  demobilized  in 
May  1919,  and  is  now  completing  his  second  year  in 
Queen's  University. 
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Capt.  Chas.  K.  Brown,  S.E.I.C.,  enlisted  with  the 

218th   Infantry  in   February   1916,   and  on  arrival  in 

England  in  February  1917  he  was  transferred  to  the  8th 

Canadian  Railway  Troops.     He  went  to  France  in  1917, 

and  was  awarded  the  Military  Cross  and  mentioned  in 

Despatches.     He  returned  to  Canada  May  1919  when  he 

was   admitted   into   Hospital   with    a    fractured    ankle 

sustained  in  France.     Capt.  Brown  received  his  discharge 

in  October  1919,  and  is  now  employed  as  Instructor  in 

the  Dept.  Soldiers  Civil  Re-establishment,  Winnipeg,  Man. 

* 

J.  B.  Wilkinson,  A.M.E.I.C.,  enlisted  for  overseas 
service  in  May  1916  after  taking  a  course  at  the  Royal 
School  of  Artillery  in  Kingston,  and  received  a  commis- 
sion as  lieutenant  in  the  (Queen's)  72nd.  Battery.  He 
spent  the  summer  of  1916  in  Petawawa,  took  a  draft  of  the 
72nd  Battery  overseas  in  March  1917,  and  went  to 
France  in  October  1917,  when  he  joined  the  First  Canadian 
Pioneers  9th  C.  R.  T.  Battalion.  While  repairing  the 
broad  gauge  railroad  east  of  Cambrai  in  October  1918, 
he  received  a  gunshot  wound  in  the  leg,  and  was  sent 
to  hospital  in  England.     In  July  1919  he  was  invalided 

back  to  Canada,  and  in  October  1919  was  demobilized. 

* 

Capt.  Newton  J.  Wallis,  A.M.E.I.C,  enlisted  with 
the  2nd  Field  Troops  in  December  1914,  recruiting  and 
preparing  drafts  for  overseas.  In  March  1916  he  left 
Winnipeg  with  the  53rd  Battalion  for  overseas,  and  in 
October  1916  he  was  posted  to  the  3rd  Field  Company  and 
proceeded  to  France.  In  October  1917  he  reported  to  the 
Canadian  Engineer's  Depot,  Seaford,  England  for  duty, 
and  in  March  1918  he  was  seconded  to  the  War  Office, 
Air  Ministry  for  duty.  Capt.  Wallis,  was  demobilized  in 
England  in  August  1919,  but  remained  with  the  Air 
Ministry  till  October  1919,  in  order  to  complete  the  work 
under  his  charge.  He  is  now  District  Engineer, 
Reclamation    Branch,     Public     Works     of    Manitoba, 

Winnipeg,  Man. 

* 

Lieut.-Col.  E.  V.  Collier,  D.S.O.,  A.M.E.I.C,  went 
overseas  in  1915  with  the  23rd  Battalion,  and  on  arrival 
in  England  attended  course  of  instruction  at  the  Royal 
Staff  College,  Camberley.  He  served  in  France  with 
the  52nd  Infantry  Batalion  at  Vimy,  Avion,  and  Lens, 
and  was  wounded  at  Lens  during  a  raid,  awarded  the 
D.S.O.  and  mentioned  in  despatches.  He  returned  to 
France  early  in  1918,  and  in  July  was  transferred  to  the 
Canadian  Engineers,  taking  part  in  the  Amiens,  Arras 
and  Cambrai  fighting.  In  January  1919  he  was  appointed 
to  command  M.D.  6  at  Kimnel  Park,  N.  Wales,  and 
in  May  1919  was  transferred  to  Witley,  Surrey.  In 
September  1919  he  joined  the  firm  of  Collier  &  Co., 
Limited,  Lighthouse  and  Buoy  Engineers,  successors  to 
the  International  Marine  Signal  Co.,  Ltd.  Ottawa. 
Before  going  overseas  Lieut.-Col.   Collier  was  on  the 

engineering  staff  of  the  River  St.  Lawrence  Ship  Channel. 

* 

Capt.  K.  R.  MacKinnon,  M.C.,  Jr.  E.I.C.  enlisted 
with  the  C.E.  in  1914  as  a  sapper,  became  a  sergeant 
in  the  2nd  Canadian  Divisional  Signal  Co.,  and  went 
to  France  in  September  1915.  He  was  given  a  com- 
mission in  June  1916  with  the  same  unit  and  acted  as 
signal  officer  4th  Canadian  Inf.  Brigade  till  December 
1917.     From   December    1917   till   April    1918   he   was 


instructor  at  the  Engineers  Training  Depot  in  England. 
He  returned  to  France  and  rejoined  the  2nd  Division. 
Signal  Co.  In  June  1918  he  was  appointed  signal  officer 
of  the  2nd  Canadian  Divisional  Artillery,  and  held  that 
appointment  until  demobilization.  In  April  1917  Capt. 
MacKinnon  was  awarded  the  Military  Cross,  and  in 
September  1918  was  given  a  bar  to  the  Military  Cross. 
Capt.  MacKinnon  is  now  with  the  Efficiency  Dept.  of 
the  Nebraska  Power  Co.,  at  Omaha,  Neb. 


A.  S.  Fraser,  electrical  enginer,  whose  application  for 
admission  to  The  Institute  is  pending,  has  been  appointed 
manager  of  the  city  of  Kamloops.  The  powers  and  duties 
of  the  manager  are  as  follows: — To  have  charge  of  the 
hydro-electric,  electric  lighting  and  power  plant,  water- 
works system,  fire  hall,  streets,  and  all  other  departments 
of,  which  the  Council  has  or  may  hereafter  have  control, 
or  such  of  the  property  of  the  corporation  connected 
therewith,  and  all  officers,  clerks,  servants  and  employees 
of  the  corporation  in  the  departments  over  which  he  shall 
be  given  charge.  To  employ  and  appoint  all  officers, 
clerks,  servants  and  employees  of  the  corporation  in  the 
departments  over  which  he  is  given  charge,  and  at  his 
discretion  to  remove  or  suspend  them.  To  invest  such 
officers,  clerks,  servants  and  employees  of  the  corporation 
with  such  powers,  authorities,  and  discretions  as  he  may 
think  expedient,  and  to  fix  their  salaries  or  emoluments. 


E.  R.  Gray,  A.M.E.I.C,  City  Engineer  of  Hamilton 
and  Member  of  Council,  has  been  actively  engaged 
lately  in  connection  with  the  preparation  of  a  report 
to  the  City  of  Hamilton  on  the  municipal  gas  question. 
A  report  has  been  submitted  by  a  special  committee,  with 
the  aid  of  Mr.  Gray  and  other  gas  experts,  on  the  present 
situation  regarding  the  supply  of  natural  and  manu- 
factured gas.  The  gist  of  their  recommendations  is 
thai  the  city  should  at  once  undertake  the  construction 
ot  an  artificial  gas  plant,  preferably  ot  the  vertical  retort 
type,  of  sufficient  capacity  to  furnish  the  entire  present 
requirements  of  the  city,  with  an  additional  water  gas 
plant  for  increasing  the  total  capacity,  which  should  be 
about  5,000,000  Ft.  per  day.  It  was  decided  that  the 
by-product  coke  oven  type  of  plant  was  not  economical 
as  a  producer  of  gas  ior  municipal  consumption,  owing 
to  the  increased  amount  of  coal  required  to  produce  the 

same  quantity  of  gas. 

* 

J.  A.  H.  O'Reilly,  A.M.,  E.I.C.  has  been  appointed 
secretary  of  the  research  committee  of  the  Winnipeg 
Board  of  Trade.  Mr.  O'Reilly's  experience  eminently 
qualifies  him  for  this  important  position.  He  has  lately 
been  statistical  engineer  for  the  Winnipeg  Electric 
Railway  Company,  and  before  this  was  Associate  Pro- 
fessor of  Civil  Engineering  at  Manitoba  University. 
He  takes  with  him  the  heartiest  wishes  of  the  branch  for 
his  success  in  his  new  position. 

In  spite  of  extreme  severe  climatic  conditions  the 
transmission  line  between  Winnipeg  and  Portage  la 
Prairie  is  now  practically  completed  and  it  is  expected 
that  the  power  will  be  delivered  over  this  line  at  the 
end  of  the  month.  Considerable  extensions  of  trans- 
mission lines  throughout  the  Province  are  expected  to 
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be  made  in  the  forthcoming  year.  All  of  this  work 
is  under  the  supervision  of  J.  M.  Leamy,  M.E.I.C., 
Power  Commissioner  for  Manitoba. 


Bruce  Aldrich,  district  engineer,  Canadian  district 
office  of  the  Asphalt  Association  located  at  95  King  Street, 
East,  Toronto,  who  has  just  been  elected  an  Associate 
Member  of  The  Institute,  advises  that  the  home  office 
of  the  Asphalt  Association,  representing  the  producers 
and  users  of  asphalt  for  paving  purposes,  has  removed 
the  head  office  to  new  quarters  in  the  new  National 
Association  Building,  25  West  43rd  Street,  New  York 
City.  The  Asphalt  Association  will  continue  its  educa- 
tional and  research  work  along  the  most  effective  engineer- 
ing and  economic  lines.  A  feature  of  the  Association's 
activities  is  a  brochure  series  explaining  the  approved 
methods  of  constructing  asphalt  pavements  including 
asphalt  macadam,  asphaltic  concrete  and  sheet  asphalt 
pavements  and  presenting  information  as  to  asphalt 
specifications,  the  use  of  asphalt  fillers  for  brick  and  block 
pavements.  Lectures  in  universities  and  colleges  have 
been  given,  or  arranged  for,  in  about  twenty-five  of  the 
leading  educational   institutions  of  the   United   States 

and  Canada. 

* 

The  appointment  of  Frank  S.  Rutherford,  B.A.Sc, 
A.M.E.I.C.,  at  a  salary  of  $3,500  a  year,  to  the  position 
of  organizer  for  the  industrial  and  technical  education 
branch  of  the  Department  of  Education,  was  announced 
by  Hon.  R.  H.  Grant,  Minister  of  Education.  He  suc- 
ceeds K.  S.  Maclachlan,  who  resigned. 

The  position  was  advertised  and  Mr.  Rutherford 
chosen  from  the  list  of  applicants  who  had  active  service 
during  the  war.  Mr.  Rutherford  is  a  graduate  of  the 
School  of  Practical  Science  of  the  University  of  Toronto, 
and  an  associate  member  of  The  Engineering  Institute  of 
Canada.  He  has  been  a  public  school  teacher  and  has 
had  much  experience  as  an  engineer. 

He  enlisted  in  1914  as  a  sapper  in  the  Second  Field 
Company,  Canadian  Engineers,  and  went  over  with  the 
First  Contingent.  He  returned  to  England  as  a  casualty, 
and  later  to  Canada,  where  he  was  given  a  commission 
on  construction  work  for  the  School  of  Trench  Warfare. 
In  February  1919,  he  was  discharged  from  the  army  to 
take  up  work  with  the  Department  of  Soldiers'  Civil 

Re-establishment. 

* 

Albert  George  Hill,  A.M.E.I.C,  sales  manager  of 
the  Bawden  Machine  Company,  Limited,  Toronto, 
returned  to  Canada  a  few  weeks  ago  after  spending  the 
greater  part  of  a  year  in  England  where  he  made  arrange- 
ments for  the  Canadian  selling  rights  for  Alley  and 
MacLellan,  Limited,  Glasgow,  Scotland,  manufacturers 
of  air  compressors,  valves  and  water  works  supplies, 
and  the  sole  license  right  to  manufacture  and  sell  in 
Canada  the  products  of  the  following  English  and  Scotish 
firms:  Robey  and  Company,  Limited  Lincoln,  England, 
manufacturers  of  semi-Diesel  oil  engines,  steam  engines, 
air  compressors  and  mining  machinery ;  John  Thomp- 
son, Limited,  Wolverhampton,  England,  manufacturers 
of  corrugated  furnaces  and  water  tube  boilers;  David 
Bridge  and  Company,  Limited,  Castleton,  Manchester, 
England,    friction    clutch    rubber    and    textile-working 


machinery,  E.  S.  Hindley  and  Company,  Limited,  Bour- 
ton,  Dorsetshire,  England,  makers  of  high-speed  steam 
engines,  Brown  Bros,  and  Bow,  MacLachlan,  Limited, 
manufacturers  of  steering  gears  and  steam-boat  auxiliary 
machinery.  The  Bawden  Machine  Company  will  manu- 
facture all  parts  of  the  English  machinery  and  will  supply 

repair  parts. 

* 

Harold  S.  Johnston,  A.M.E.I.C,  late  of  Calgary, 
has  recently  come  to  Halifax  to  accept  an  appointment 
as  hydraulic  engineer  of  the  Nova  Scotia  Power  Com- 
mission. Mr.  Johnston  is  a  graduate  of  McGill  University 
and  has  had  extensive  experience  in  hydro-electric  work 
both  in  Ontario  and  in  the  Province  of  Alberta.  He  was 
engineer  to  the  Calgary  Power  Co.  for  a  period  of  four 
years  covering  the  construction  of  two  hydro-electric 
plants  of  30,000  horse-power  capacity  as  well  as  storage 
dams  incidental  thereto.  He  was  also  engineer  for  the 
Dominion  Parks  Branch,  Interior  Department,  in  con- 
nection with  water  supply  for  Banff  and  the  Rocky 
Mountain  National  Park. 

For  the  past  eighteen  months  and  up  to  the  time  of  his 
appointment  to  the  Nova  Scotia  Power  Commission, 
Mr.  Johnston  was  assistant  Western  District  Superin- 
tendent of  the  Engineering  Branch  of  the  Department 
of  Soldiers'  Civil  Re-establishment  with  jurisdiction  from 
Winnipeg  to  Victoria,  and  covering  the  construction  and 
maintenance  of  hospitals,  vocational  schools,  etc.  and 
particularly  a  $500,000  tuberculosis  sanitarium. 

While  Mr.  Johnston  will  generally  assist  in  all  the 

projects  of  the  Power  Commission,  his  immediate  duties 

will  be  the  preparation  of  designs  and  estimates  for  the 

Sheet   Harbour  project   to  supply  the  Pictou  County 

industrial  district. 

* 

Major  General  Garnet  B.  Hughes,  C.B.,  D.S.O., 
M.E.I.C.,  who  has  been  overseas  continuously  since 
September  1914,  recently  paid  his  first  visit  to  Canada, 
the  principal  objects  of  his  visit  being  to  see  his  father, 
Sir  Sam  Hughes,  and  to  visit  his  home  town  of  Lindsay, 
Ont.  On  the  occasion  of  his  visit  to  Lindsay  on  March 
1 1th  a  civic  welcome  was  tendered  to  General  Hughes, 
a  large  procession  was  formed  at  the  C.  P.  R.  station, 
headed  by  the  citizens'  band,  veterans,  etc.,  and  General 
Hughes  was  escorted  to  the  home  of  Sir  Sam  and  Lady 
Hughes,  where  he  was  welcomed  by  John  Carew,  ex- 
M.P.P.  and  other  prominent  citizens. 

In  an  interview  with  a  representative  of  the  Toronto 
Globe  General  Hughes  spoke  optimistically  of  conditions 
in  Great  Britain,  and  stated  that  in  his  opinion  prospects 
were  bright.  General  Hughes  is  returning  to  England 
ere  the  publication  of  this  number  of  The  Journal,  and 
will  resume  his  work  as  a  partner  of  the  firm  of  Sir  Robert 
McAlpine  &  Sons,  builders  and  contractors. 

Col.  J.  C.  Brown,  who  was  elected  a  Junior  Member 
in  1911  and  whose  application  for  transfer  to  a  higher 
grade  is  now  pending,  is  at  present  engaged  as  Chief 
of  the  Anatolian  Railways  in  Asia  Minor.  This  line  is 
at  present  under  British  military  control  and  forms  the 
western  section  of  the  Bagdad  Railway.  Col.  Brown  has 
had  an  interesting  career  during  the  war.  He  joined  the 
Canadian  Army  in  1914,  was  transferred  to  the  Corps 
of   Royal   Engineers,    Imperial   Army   after   arrival    in 
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England  and  went  to  France  as  2nd  in  command  of  a 
Railway  Construction  Co.,  R.E.  After  about  three 
months  he  was  recalled  to  England  and  sent  to  Salonika 
in  command  of  a  similar  company,  where  he  served 
for  about  three  years  and  attained  the  rank  of  Lieutenant 
Colonel  with  the  title  of  Railway  Construction  Engineer, 
No.  1  British  Solonika  Force;  at  this  time  he  had  four 
construction  companies  under  his  command. 

Since  leaving  Salonika  in  March  1919  Colonel  Brown 
has  been  on  construction  work  in  Transcaucaria,  and 
during  part  of  the  summer  of  1919  was  also  with  the 
British  Military  Misson  in  South  Russia  as  Railway 
adviser.  His  present  address  is  c/o  Director  of  Railways 
Constantinople,  Army  of  the  Black  Sea,  via  G.P.O. 
London.  * 


Jp 

"^^W 

..j^MH 

V»  ~" 

''•        wwifl 

&  f 

wk 

ijfch, 

'■tZ'  ^B        Is 

A.  C.  D.  Blanchard,  M.E.I.C. 
Chairman  Niagara  Peninsula  Branch 

A.  C.  D.  Blanchard,  M.E.I.C,  was  born  in  Windsor, 
N.S.  He  was  educated  at  Kings  College  University, 
and  later  at  McGill  University,  graduating  from  McGill 
in  1901.  After  graduation  Mr.  Blanchard  was  for  some 
time  with  the  American  Bridge  Co.,  in  Trenton,  N.J.,  and 
later  joined  the  engineering  staff  of  the  Canadian  Niagara 
Power  Company  under  the  late  C.  B.  Smith,  M.E.I.C. 
Five  years  later  he  was  engaged  by  Messrs.  Ross  & 
Holgate,  Montreal  as  assistant  to  the  resident  engineer 
Walter  J.  Francis,  M.E.I.C,  on  the  construction  of  the 
32,000  H.P.  Hydro-Electric  Plant  of  the  West  Kootenay 
Power  &  Light  at  Bonnington  Falls,  B.C.  Upon  Mr. 
Francis'  return  to  Montreal  he  was  promoted  to  resident 
engineer.  The  following  year  he  joined  the  engineering 
staff  of  the  City  of  Toronto,  and  was  placed  by  C  H. 
Rust,  M.E.I.C,  city  engineer  in  charge  of  a  newly  created 
department  of  special  surveys  and  the  design  and  con- 
struction of  the  main  drainage  system.  In  1911  Mr. 
Blanchard  accepted  the  position  of  city  engineer  of 
Lethbridge,  Alta.,  remaining  there  until  1913  when  he 
joined  the  engineering  staff  of  the  Greater  Winnipeg 
Water  District  under  W.  G.  Chace,  M.E.I.C,  and  in 
1911  he  returned  to  Niagara  Falls,  and  has  from  that 


date  held  the  position  of  chief  field  engineer  of  the  Niagara 

Development  of  the  Hydro  Electric  Power  Commission. 

Mr.  Blanchard  has  graduated  in  The  Engineering  Institute 

from  Student  to  full  Member.     He  joined  The  Institute 

in    1901    as   Student    Member,    was    elected    Associate 

Member  in  1904,  full  Member  in  1911  and  is  now  the 

energetic  chairman  of  the  Niagara  Peninsula  Branch. 

* 

Important  Appointment 

H.  R.  Safford,  M.E.I.C,  formerly  chief  engineer  of 
the  Grand  Trunk  Railway,  who  has  many  friends  in 
Canada,  has  been  appointed  assistant  to  President  Hale 
Holden  of  the  Chicago,  Burlington  and  Quincy  Railroad 
Company,  the  Colorado  and  Southern  Railway  Company, 
Fort  Worth  and  Denver  City  Railway  Company,  The 
Wichita  Valley  Railway  Company. 


H.  R.  Safford,  M.E.I.C. 
Mr.  Safford's  elevation  to  this  position  is  a  further 
recognition  of  his  ability  and  of  the  success  which 
attended  him  in  his  former  position.  Mr.  Safford  has 
been  one  of  the  most  earnest  promoters  of  good-will 
between  the  United  States  and  Canada.  In  a  recent 
letter  to  the  Secretary,  he  writes  in  part : 

"I  am  sorry,  of  course,  that  this  formally  breaks  my  business 
association  with  my  good  Canadian  friends,  but  it  is  going 
to  be  very  happy  and  interesting  and  of  much  larger  scope  than 
characterized  my  connection  with  the  Grand  Trunk.  However,  I 
am  just  as  interested  in  the  welfare  of  the  various  Canadian  activities 
with  which  I  was  connected  and  I  am  especially  anxious  to  see  the 
Canadian  Institute  prosper  and  grow  stronger,  which  I  am  sure  that 
it  will.  I  read  the  bulletin  with  a  great  deal  of  interest  and  think 
you  have  started  a  type  of  publication  which  other  engineering  bodies 
can  copy  with  good  results,  because  you  have  undertaken  a  great 
deal  of  general  welfare  discussion  and  yet  have  not  sacrified  the  technical 
side." 

"  I  hope  when  you  have  occasion  to  come  to  Chicago,  you  will 
always  let  me  know,  as  I  want  to  continue,  as  far  as  it  can  be  done, 
the  contact  with  my  Canadian  friends,  because  I  look  back  upon  my 
life  and  experience  there  as  one  of  the  happiest  periods  and  greatly 
appreciate  the  cordial  treatment  which  I  received  from  everyone." 
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BRANCH  NEWS 

Victoria  Branch 

H.  M.  Bigwood,  A.M.E.I.C.,  Secretary 

The  following  resolutions  were  passed  at  a  recent 
meeting  of  the  Branch. 

"  Daylight  Saving  " 

That  the  time  is  approaching  when  a  decision 
upon  the  question  of  the  continuance  of  the  Daylight 
Saving  principle  must  be  made. 

That  the  practice  as  carried  out  in  the  past  years 
has  been  beneficial  in  its  operation. 

That  the  Victoria  Branch  of  The  Engineering 
Institute  of  Canada  therefore  endorses  the  principle  of 
Daylight  Saving,  and  suggests  to  the  Council  that  steps 
be  taken  to  support  the  movement  having  for  its  object 
the  continuance  of  the  practice. 


"Re  Purchasing  Commission" 

_  Whereas  the  purchase  of  government  supplies 
during  the  war  as  carried  out  by  the  War  Purchasing 
Commission,  for  these  departments  concerned  under 
the  War  Measures  Act,  has,  as  stated  publicly  by  the 
Premier,  saved  the  country  many  millions  of  dollars  by 
abolishing  patronage  so  far  as  these  departments  are 
concerned,  and 

Whereas  the  purchase  of  all  supplies  by  com- 
petitive tender  would  further  increase  the  saving  to  the 
country,  and 

Whereas  any  system  which  prevents  possible 
discrimination  in  favor  of  political  friends  or  persons, 
wishing  to  become  purveyers  to  the  Government,  is 
much  preferred  by  all  technical  men; 

Therefore  the  Victoria  Branch  of  The  Engineer- 
ing Institute  of  Canada  is  unanimously  in  favour  of 
legislation  to  attain  this  end,  and  would  place  itself 
on  record  as  endorsing  the  action  of  the  Government 
insofar  as  the  proposal  to  present  a  bill  to  create  a  per- 
manent Purchasing  Organization  is  concerned. 

Further  agreed  that  the  Council  be  asked  to  take 
the  necessary  steps  and  all  Branches  to  support  them. 


Vancouver  Branch 

By  J.  N.  Anderson,  A.M. E.I. C,  Sec.-Treas. 

At   the  March   meeting  of   the   Executive   of  the 
Vancouver  Branch,  it  was  resolved: — 

That  this  Branch    goes    on  record    as  being    un- 
alterably  opposed    to   such   amendments   of   the    Civil 


Service  Act  as  it  is  understood  Sir  Sam  Hughes  proposes 
to  introduce  to  the  present  Session  of  Federal  Parliament, 
tending  to  eliminate  competitive  examinations  for  Civil 
Service  position,  and  to  introduce  the  old  evil  system 
of  patronage. 

Further  that  the  Council  of  The  Engineering  Institute 
of  Canada  be  requested  to  place  this  resolution  before 
the  proper  authorities. 

Further  that  a  copy  of  this  resolution  be  sent  to  the 
various  Branches  of  The  Engineering  Institute  of  Canada 
for  their  endorsation. 


Saskatchewan  Branch 

J.  N.  de  Stein,  M.E.I. C,  Sec.-Treas. 

Our  Branch  stand  in  the  middle  of  its  winter  activi- 
ties. Unfortunately  action  on  our  proposed  bill  had  to- 
be  deferred  until  the  next  session  of  the  Provincial  house, 
but  we  see  with  great  satisfaction  from  our  correspondence, 
that  this  question  is  being  taken  up  in  other  Provinces  and 
we  certainly  wish  its  success!  As  far  as  our  Branch  is 
concerned  the  matter  is  now  in  the  hands  of  our  Legisla- 
tion Committee  for  suggestions  as  to  the  best  method  of 
ensuring  the  passing  of  a  satisfactory  Act. 

The  question  of  technical  High  School  education  is 
also  engaging  our  attention  and  a  special  Committee 
has  been  appointed  to  look  into  this  matter. 

The  Paper  and  Library  Committee  has  prepared 
a  detail  programme  for  papers  to  be  read  at  the  monthly 
meetings  of  the  Branch.  For  the  Summer-meeting, 
which  will  likely  take  place  at  Saskatoon,  a  paper  on  the 
natural  resources  of  the  Province  is  being  prepared  by 
R.  W.  E.  Loucks,  A.M.E.I.C.  Other  subjects  of 
interest,  which  will  be  dealt  with  the  ensuing  season  are 
the  Saskatchewan  River  Water  Supply,  Concrete,  Fuels 
etc. 

At  the  February  meeting  of  the  Branch,  W.  A. 
Begg,  A.M.E.I.C,  Townplanning  Engineer  of  the  Saskat- 
chewan Government,  gave  an  interesting  address  on  the 
procedure  under  the  new  Townplanning  Act,  outlining  in 
detail  the  methods  to  be  adopted  in  the  field  and  office 
in  this  connection.  He  dealt  also  at  some  length  with 
the  larger  schemes  in  other  partr  of  our  Dominion  and 
touched  upon  the  subject  of  the  devastated  areas  in 
Europe. 

After  the  conclusion  of  his  address,  W.  T.  Thomp- 
son, M.E.I.C.,  the  oldest  practising  engineer  and  surveyor 
in  our  Province,  made  a  few  remarks  concerning  the  Hud- 
son Bay  Route.  He  referred  to  the  importance  of 
completing  that  route  to  Port  Nelson,  stating  that 
grading  had  been  finished  and  the  steel  laid  to  within 
about  of  ninety  miles  of  the  terminal  some  time  ago — ■ 
that  the  completion  of  the  road  would  render  the  fine 
fisheries  of  the  Bay  available,  open  up  some  very  fair 
agricultural  land  and  promote  the  development  of  the 
great  mineral  resources  of  the  north.  He.  mentioned 
that  large  sums  of  money  were  being  spent  in  other 
parts  of  Canada  on  the  Welland  Canal  and  other  works, 
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and  he  thought  it  only  lair  to  the  West  that  there  should 
be  no  further  delay  in  laying  the  remaining  steel  and  com- 
pleting the  terminal  at  Port  Nelson,  especially  as  year  after 
year  resolutions  had  been  passed  by  our  Provincial  Legis- 
lature urging  the  construction  of  the  road. 

At  the  March  meeting  it  was  decided  to  grant  an 
annual  scholarship  of  one  hundred  dollars  to  the  Engineer- 
ing faculty  of  the  University  of  Saskatchewan  to  the  most 
deserving  student  upon  graduation.  This  to  be  known  as 
"The  Saskatchewan  Branch  E.I.C.  Scholarship." 

There  was  also  a  special  committee  appointed  to 
deal  with  the  question  of  salaries  for  Engineers  and  to 
draw  up  tentative  schedules,  applicable  to  our  conditions, 
somewhat  along  similar  lines  of  the  work  the  Committee 
of  the  Toronto  Branch  has  so  splendidly  accomplished. 
The  Chairman  of  this  Committee  to  be  C.  W.  Dill, 
M.E.I.C. 

A  paper  was  read  by  Capt.  D.  A.  Smith,  A.M.E.I.C., 
on  "Mapping  in  War,"  which  was  followed  by  a  discus- 
sion lead  by  R.  W.  E.  Loucks,  A.M.E.I.C. 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Sec.-Treas. 

February  5th,  Mr.  F.  H.  Martin  gave  an  address  on 
the  "Economics  of  Water  Wheel  design."  Mr.  Martin 
traced  the  history  of  water  wheel  design  from  its  com- 
mencement up  to  the  present  day  and  forecasted  possible 
future  developments.  He  illustrated  his  paper  with  an 
extremely  interesting  series  of  slides.  Particular  interest 
was  taken  in  the  graphical  method  of  designing  the 
runners  of  water  wheels.  He  dealt  at  considerable 
length  upon  the  necessity  of  giving  the  efficiency  of  the 
wheel  its  proper  consideration  as  part  of  the  wholfe 
installation;  pointing  out  and  illustrating  by  actual 
results  in  practice  that  the  efficiency  may  be  unduly 
emphasized  and  considerable  monetary  saving  may  be 
made  by  a  slight  decrease  in  efficiency.  A  very  good 
discussion  took  place,  particularly  on  the  latter  subject. 

A  report  was  heard  from  the  delegates  of  the  branch 
who  attended  the  annual  meeting  in  Montreal. 

A  committee  was  appointed  to  bring  in  nominations 
for  officers  for  the  ensuing  season. 

On  February  18th,  B.  S.  McKenzie,  M.I.E.E.  read 
a  paper  by  Prof.  J.  McKenzie  of  the  Saskatchewan 
Branch,  on  "Concrete  Mixtures  in  Alkali  Soils". 

The  Committee  appointed  to  nominate  officers  for 
the  ensuing  season  reported  the  names  of  those  nominated 
for  ballotting. 

Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C,  Secretary 

The  Second  Meeting  of  the  Branch  for  the  year  was 
held  on  Friday  night,  Feb.  20th,  in  the  Auditorium  of 
the  Chamber  of  Commerce  with  nine  members  and 
several  friends  of  the  Speaker  for  the  evening  present. 


The  main  feature  of  the  evening  was  an  address  by 
Major  W.  J.  Forbes-Mitchell,  D.S.O.,  on  the  different 
types  of  bombs  and  their  respective  mechanisms;  on  the 
different  gases  used  at  the  Front  and  the  methods  of 
combatting  their  deadly  effect,  followed  by  several 
antern  slides  of  interest. 

A  hearty  vote  of  thanks  was  tendered  Major  Forbes- 
Mitchell. 

Due  to  the  unavoidable  absence  of  the  Chairman, 
his  report  on  the  Annual  Convention  was  read  and 
adopted  as  read. 

It  was  decided  that  the  appointment  of  the  Town- 
planning  and  Membership  Committees  be  left  to  our 
Chairman,  Mr.  Craig,  who  later  appointed  on  the  Town- 
planning  Committee: 

J.  J.  Newman,    A.  J.  Riddell,    C.  R.  McColl. 

And  on  Membership  Committee: 

H.  Thorne,    W.  J.  Forbes-Mitchell,    J.  S.  Nelles. 

The  Meeting  adjourned  at  10.45  P.  M. 


A  Special  Meeting  of  the  Border  Cities  Branch  was 
held  in  the  Auditorium  of  the  Chamber  of  Commerce 
March  1st,  with  15  members  and  several  visitors  present. 

The  subject  of  the  evening  was  an  illustrated  address 
to  the  Panama  Canal  while  under  construction  and  the 
San  Francisco,  celebration  of  its  completion  by  Mr.  John 
Murphy,  M.E.I.C. 


The  regular  monthly  meeting  of  the  Border  Cities 
Branch  was  held  in  the  Chamber  of  Commerce  Rooms, 
on  the  5th  instant  with  Fraser  S.  Keith,  General  Secre- 
tary of  The  Institute,  Mr.  Proctor  of  the  Toronto  Branch, 
and  sixteen  members  present. 

Following  the  reading  of  the  minutes  of  previous 
meetings  Mr.  Craig,  in  calling  upon  Mr.  Keith  for  an 
address,  traced  the  growth  of  the  Canadian  Society  of 
Civil  Engineers  and  the  present  Engineering  Institute  of 
Canada. 

Mr.  Keith  then  gave  the  members  a  very  instructive 
and  interesting  address  on  Institute  matters,  dealing  with 
Membership  grades,  The  Journal,  Legislation  and  salaries, 
which  was  closely  followed  and  appreciated  by  all. 

Major  W.  J.  Forbes  Mitchell  moved  a  fitting  vote 
of  thanks  to  Mr.  Keith  which  was  in  like  manner  seconded 
by  A.  J.  Riddell  and  heartily  endorsed  by  all. 

Mr.  Proctor  brought  greetings  from  the  Toronto 
Branch  and  gave  the  members  a  short  account  of  the 
work  of  the  Toronto  Branch  and  of  the  anticipated 
General  Engineering  Meeting,  at  Toronto  next  year. 

The  meeting  was  then  opened  for  discussion. 
Considerable  discussion  followed  on  Legislation,  The 
Journal  and  Salaries. 

The  following  resolution  was  passed,  viz. 
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That  the  attention  of  the  Council  be  drawn  to  the 
advisability,  in  the  smaller  branches,  of  permitting- the 
Junior  members  of  the  Branch  to  vote  on  all  Branch 
matters  and  to  hold  office,  and  that  Council,  therefore, 
put  into  effect  the  necessary  regulation  to  permit  all 
Branches,  having  a  total  membership  of  members,  asso- 
ciate members,  juniors  and  students,  of  less  than  sixty, 
to  add  a  clause  to  their  By-laws  permitting  of  this 
action. 

The  Branch  also  placed  itself  on  record  in  unanim- 
ously approving  the  resolution — Re  Federal  Civil  Service 
Classification— of  the  Winnipeg  Branch  of  February 
the   18th. 


Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C.,  Secretary. 

On  Thursday  February  19th,  the  Branch  was 
addressed  by  R.  L.  Dobbin,  M.E.I.C.,  Waterworks 
Superintendent,  who  spoke  on  Water  Filtration,  with 
special  reference  to  Peterborough's  local  problems.  As 
the  City  has  in  view  in  the  near  future  a  6,000,000  gallons 
per  day  filtration  plant,  the  meeting  was  well  attended 
by  the  citizens  generally  as  well  as  the  members  of  the 
Branch. 

During  the  month  the  Branch  was  asked  by  the 
City  Council  to  make  a  report  on  the  sufficiency  of  the 
foundation  for  the  East  river  pier  of  the  new  Hunter 
Street  Bridge.  As  the  river  span  of  this  bridge  is  to  be 
the  longest  in  Canada  and  one  of  the  longest  in  America, 
much  of  its  stability  depends  on  the  foundations. 

The  Branch  appointed  a  Committee  from  among 
its  members,  which  after  making  investigations  reported 
to  the  Council  that  the  foundations  were  suitable.  This 
helped  to  set  at  rest  many  rumors  that  were  current 
in  the  City  as  to  the  poor  class  of  soil  in  the  foundations, 
and  the  Branch  received  the  thanks  of  the  City  Council 
for  their  report. 

On  February  29th  the  Branch  suffered  an  irreparable 
loss  in  the  death  of  the  Chairman,  G.  Reid  Munro, 
M.E.I.C  An  account  of  Mr.  Munro's  life  and  achiev- 
ments  appears  elsewhere  in  this  issue,  but  it  may  be  said 
here  that  The  Engineering  Institute  in  general  and  Peter- 
borough Branch  in  particular  has  been  robbed  of  one 
its  brightest  lights. 

John  Murphy,  M.E.I.C,  Electrical  Engineer  of  the 
Department  of  Railways  and  Canals  was  to  have  address- 
ed the  Branch  on  Thursday  March  4th,  on  the  Formation 
of  Ice,  but  on  account  of  .the  death  of  the  Chairman, 
this  meeting  was  put  off  until  a  later  date. 

At  the  recent  elections  for  the  Council  of  the  Local 
Board  of  Trade,  three  out  of  fifteen  elected  were  members 
of  the  Peterboro  Branch,  which  speaks  well  for  the 
interest  of  engineers  in  the  City  in  affairs  outside  their 
own  line  of  work. 


Niagara  Peninsula  Branch 

R.  P.  Johnson,  A. M.E.I.C,  Secretary. 

A  general  open  meeting  of  the  Branch  was  held  at 
the  Welland  Hotel,  St.  Catharines,  on  the  evening  of 
Feb.  27th. 

Nearly  an  hour  was  spent  in  partaking  of  an  excellent 
dinner  to  which  93  members  and  friends  sat  down. 

The  speaker  of  the  evening  was  John  Murphy, 
M.E.I.C,  of  Ottawa  whose  subject  was  entitled  "A  Trip  to 
the  Panama  Canal  while  the  Canal  was  being  Built  and 
San  Francisco's  Celebration  of  the  Opening  of  the 
Canal." 

The  speaker  showed  a  large  number  of  lantern  slides 
and  explained  each  in  a  very  interesting  manner.  The 
slides  of  the  Panama-Pacific  Exposition  were  hand  colored 
and  showed  vividly  the  beautiful  lighting  effects  of  the 
Exposition.  The  speaker  was  much  disappointed  in  not 
having  the  slides  which  he  had  originally  intended  to 
bring.     These  had  been  delayed  in  transit  from  New  York. 

Munro  Grier  K.C  of  Toronto  was  a  guest  of  the 
Branch  at  the  special  request  of  Mr.  Murphy.  Some  of 
the  slides  shown  were  loaned  by  the  National  Electric 
Light  Association  and  Mr.  Grier  is  a  vice-president  of 
this  Association. 

Mr.  Grier  spoke  in  an  eloquent  and  humerous  strain 
for  a  few  moments  at  the  close  of  Mr.  Murphy's  talk. 

The  St.  Catharines  Canadian  Club  had  been  invited 
to  come  after  the  dinner  to  hear  the  address  and  see  the- 
pictures,. and  a  number  availed  themselves  of  this  opportu- 
nity as  well  as  a  number  of  guests  from  the  Hotel. 

At  10.30  the  meeting  adjourned  to  the  Grand  Theatre 
to  see  some  motion  pictures  on  Ice  Formation  which 
Mr.  Murphy  had  brought  with  him.  These  showed  in 
a  very  striking  manner  the  way  in  which  frazil  ice  forms 
in  running  water  and  on  submerged  iron  and  steel.  The 
speaker  explained  how  this  great  difficulty  in  hydro- 
electric power  plant  operation  may  be  comparatively 
easily  overcome  by  the  use  of  relatively  small  quantities 
of  steam  applied  to  headworks,  penstocks  and  turbines, 
and  closed  with  a  plea  for  greater  recognition  of  this  fact. 

*     *     * 

A  general  meeting  of  the  Branch  was  held  Friday; 
March  12,  at  the  Engineers'  Club,  Thorold. 

The  following  members  were  elected  to  the  Branch 
Nominating  Committee: — 

E.  P.  Johnson,  D.  T.  Black,  R.  P.  Johnson,  G.  H. 
Lowry  and  W.  P.  Near. 

This  meeting  was  the  occasion  of  Mr.  Keith's  annual 
official  visit  to  the  Branch. 

Mr.  Keith  complimented  the  Branch  upon  its 
accomplishments  and  record  for  the  first  year  of  its 
existence  and  proceeded  to  a  brief  outline  of  the  progress 
and  present  status  of  legislation  in  the  various  provinces 
of  the  Dominion. 

The  Chairman  asked  Lieut.-Col.  Leonard,  past- 
president  of  The  Institute,  to  speak  to  the  meeting. 
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Col.  Leonard  told  in  an  interesting  way  of  some  of 
the  early  engineering  projects  in  the  Niagara  Peninsula 
with  which  he  had  been  connected.  These  related  to 
early  water  power  developments  and  some  of  the  limit- 
ations and  difficulties  of  transmitting  electrical  energy 
over  even  short  distances. 

The  Chairman  explained  that  the  speaker  of  the 
evening  had  been  unable  to  come  but  that  he  himself 
would  endeavor  to  show  the  slides  and  describe  the 
building  of  the  Winnipeg  Aqueduct  on  account  of  his 
familiarity  with  this  undertaking. 

Mr.  Blanchard  explained  the  conditions  of  the  water 
supply  in  Winnipeg  and  showed  how  necessary  it  became 
to  secure  a  large  supply  of  soft  water.  A  board  of  consult- 
ing engineers  had  reported  in  1906  upon  securing  a  supply 
from  the  Red  River  at  a  point  some  60  miles  distant 
from  the  City  and  later,  another  report  in  1913  provided 
for  the  supply  to  come  from  Shoal  Lake,  90  miles  distant. 
This  last  scheme  was  the  one  adopted  and  which  the 
speaker  explained,  with  the  aid  of  lantern  slides,  in  a 
very  interesting  manner.  A  large  number  of  questions 
from  those  present  indicated  considerable  interest  in  the 
subject. 

The  attendance  at  the  meeting  was  thirty-five. 


?D.1T(J     Hamilton  Branch 

C.  F.  Whit  Ion,  A.M. E. I.C.,  Sec-Treat. 

The  first  meeting  of  the  Hamilton  Branch  for  the 
1920  season  took  the  form  of  a  visit  to  the  Coke  Oven 
Plant  of  the  Steel  Company  of  Canada.  A  summary 
of  the  equipment  and  operation  of  the  plant  was  furnished 
to  each  visiting  member,  and  as  it  has  a  general  interest 
is  given  herewith : 

By-Product  Plant  of  the  Steel   Company  of  Canada,  Limited* 
Hamilton  Works 

Coal  Handling:  The  normal  daily  consumption  of 
coal  is  about  1500  tons.  This  is  unloaded  into  four 
receiving  hoppers,  and  lilted  by  belt  conveyor  to  the 
Breaker  Building  where  the  coal  is  crushed  and  delivered 
to  bins,  the  high  volatile  coal  to  one  bin,  the  low  volatile 
coal  to  the  other.  From  the  bins  the  coal  is  delivered 
in  certain  proportions,  usually  85  per  cent  high  volatile, 
5  per  cent  low  volatile,  to  the  Hammer  Mill,  where  the 
two  grades  are  thoroughly  mixed  and  pulverized  fine 
enough  for  80%  to  pass  through  a  y%"  mesh  screen. 
From  the  bottom  of  the  Breaker  Building  the  coal  is 
conveyed  by  belt  to  the  "Larry  Bin" — capacity  1400  tons. 

Coke  Ovens.  There  are  two  batteries  of  ovens, 
consisting  of  40  separate  ovens,  each  of  brick  construc- 
tion with  iron  doors.  Between  pairs  of  ovens  are  the 
combustion  chambers,  the  ovens  being  heated  by  conduc- 
tion through  the  intervening  brick  wall?.  Each  oven 
is  charged  from  above  from  a  larry  car,  filled  from  the 
larry  Bin.  Each  charge  is  about  13  net  tons.  The 
charge  is  coked  for  about  16  hours,  the  doors  at  the  end 
of  the  oven  are  then  opened  and  the  oven-full  of  coke 
pushed  out  by  a  ram  into  the  quenching  car.  (The 
coking  process  reduces  13  tons  of  coal  to  9*/^  tons  of  coke.) 
At  the  quenching  station  the  coke  is  deluged  for  about 
a  minute  by  six  streams  of  water  and  is  then  dumped 
out  on  to  "  coke  wharf."  The  coke  is  taken  by  conveyor 
to  the  screening  station  where  it  is  screened  into — 
foundry  sized  coke,  over  4",   furnace  sized  coke,  between 


4"  and  V/±" ,  and  Breeze,  under  134",  furnace  and 
foundry  coke  are  shipped,  part  of  the  Breeze  is  kept 
for  blast  furnace  consumption. 

By-Proditcts.  During  the  coking  process,  large 
quantities  of  gas  are  given  off,  which  accounts  for  the 
decrease  in  weight  from  coal  to  coke.  This  is  collected 
and  drawn  to  the  "by-product  building"  by  three 
"exhausters,"  being  cooled,  on  the  way,  in  the  "  primary 
coolers."  During  this  cooling,  from  the  ovens  to  the 
primary  coolers,  a  mixture  of  tar  and  ammonia  liquor 
is  precipitated  from  the  gas. —  This  is  piped  to  the 
"  separating  tank."  From  the  exhausters,  gas  passed 
through  "  tar  extractors  "  in  which  last  traces  of  tar 
are  removed.  From  here,  gas  passes  into  the  "satura- 
tors,"  where  it  bubbles  up  through  dilute  sulphuric 
acid.  The  ammonia  vapour  in  the  gas  combines  with  the 
sulphuric  acid,  precipitating  "ammonium  sulphate." 
This  is  dried  in  centrifugal  dryers,  and  wheeled  into  the 
"sulphate  storage"  room.  Here  it  is  bagged — 200  lbs. 
to  the  bag — and  shipped  as  a  fertilizing  material.  Shipped 
principally  to  Japan,  South  America,  West  Indies  and 
Spain.  The  mixture  of  tar  and  ammonia  liquor  which 
went  to  the  "  separating  tank  "  separates  in  this  tank 
by  gravity,  the  tar  being  pumped  to  the  "  tar  storage  " 
tank,  and  the  ammonia  liquor  to  the  "  ammonia  liquor  " 
tank.  The  tar  is  pumped  to  the  open  hearth  furnaces 
and  used  as  fuel.  The  ammonia  liquor  is  pumped 
to  the  ammonia  stills,  where,  by  the  addition  of  lime, 
the  free  and  fixed  ammonia  are  liberated  as  ammonia 
vapour.  This  goes  into  the  saturators  along  with  the 
gas  from  the  tar  extractors.  About  75%  of  the  am- 
monia vapour  is  extracted  from  the  gas,  and  about 
25%  through  the  ammonia  stills. 

The  gas,  after  leaving  the  saturators  is  finally 
scrubbed  in  the  "  final  cooler."  Here  a  certain  amount  of 
napthalene  is  deposited  in  the  "napthalene  settling  basin." 
This  is  dried  and  bagged  for  sale.  The  gas  then  passes 
into  the  gas-holder,  which  has  a  capacity  of  20,000  cu.Ft. 
This  has  a  collapsible  top,  which  provides  the  pressure 
necessary  to  force  enough  gas  back  to  the  ovens  to  con- 
tinue the  coking  process.  Forty  per  cent  of  the  total 
gas  produced  is  returned  to  the  ovens  as  "fuel  gas." 
The  other  sixty  per  cent  is  pumped  by  the  "  booster 
engine  "  to  the  open  hearth  furnaces,  where  it  is  used 
as  fuel  with  the  exception  of  that  sent  to  the  Boiler  House, 
and  a  little  used  in  the  lunchroom  and  the  laboratory,  etc. 
Yields: — From  1500  tons  of  coal,  there  is  obtained: — 
1100  tons  of  coke 

1000   tons    foundry   &  furnace    coke,   shipped, 
used  in  blast. 
40  tons  chestnut  coke,  shipped 
60  tons  coke  dust,  shipped,  used  in  plant. 
16500  U.  S.  gallons  of  tar — used  in  open  hearth 

furnaces. 
39000  pounds  of  ammonium  sulphate,  shipped. 
16,000,000  cubic  feet  gas 

6,400,000  cu.  ft.  returned  to  ovens  as  fuel. 
9. 600; 000  cu.  ft.   piped   ^o  open  hearth  boiler 
house,  etc. 
This  makes  the  yield  of  one  ton  of  coal:— 
%  ton  of  coke 
11  U.S.  gallons  of  tar 
26  pounds  of  ammonium  sulphate 
10,500  cubic  feet  of  gas 
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Boiler  House.  Boiler  equipment  consists  of  3  Erie 
City  double-drum  water  tube  boilers  —  each  of  250 
Horse  Power.  Steam  pressure  carried  at  150  pounds, 
steam  superheated  100°.  Fuel  used  is  a  mixture  of 
coke  dust  and  by-product  Gas  —  about  20  tons  of  the 
former  and  about  250,000  cu.  ft.  of  the  latter  per 
24  hours. 


The  second  meeting  of  the  Branch  war  held  on 
February  10th.  At  this  meeting  Henry  Harvie, 
A.M.E.I.C.,  of  the  Hydraulic  Engineering  Department 
of  the  Hydro  Power  Commission  of  Ontario  read  a  paper 
on  "The  Extent  and  Value  of  Canadian  Water  Powers" 
in  which  he  gave  interesting  statistics  and  information 
regarding  the  principal  Hydro  Electric  developments 
in  each  province  and  district  as  compiled  from  official 
sources  of  information.  Interesting  lantern  slides  were 
also  shown. 

The  next  meeting  was  held  on  March  2nd  at  which 
John  Murphy,  M.E.I.C.,  Consulting  Electrical  Engineer  of 
the  Dept.  of  Railways  and  Canals,  Ottawa,  exhibited  his 
remarkable  moving  pictures  on  Needle  and  Anchor  Ice 
Formation,  details  of  which  have  appeared  in  the  press 
and  Branch  News  where  his  lecture  has  been  delivered. 
A  large  audience  assembled  in  the  lecture  theatre  of  ihe 
Canadian  Westinghouse  Company,  for  the  use  of  which 
the  local  Branch  were  much  indebted  to  the  company.  An 
interesting  discussion  of  the  various  phases  of  ice  forma- 
tion in  connection  with  the  Hydro  Electric  Power  Plants 
followed,  in  which  Mr.  Murphy;  W.  G.  Angus,  Chief 
Engineer  of  the  Dominion  Power  &  Transmission 
Company,  H.  U.  Hart,  General  Manager  of  the  Canadian 
Westinghouse  Company,  and  several  others  took  part. 

The  enjoyment  of  the  evening  was  further  enhanced 
by  the  showing  of  a  series  of  beautiful  lantern  slides  of 
the  Panama  Canal  and  Panama  Pacific  Exposition, 
which  Mr.  Murphy  very  kindly  exhibited  at  the  request 
of  those  present. 

To  Mr.  Murphy's  kindness  in  affording  the  Hamilton 
Branch  an  opportunity  of  seeing  these  pictures  and  hear- 
ing of  how  they  were  taken,  the  local  Branch  are  greatly 
indebted  for  one  of  the  most  enjoyable  and  profitable 
meetings  that  have  been  held  this  year. 


The  local  members  of  The  Institute  held  a  well  attend- 
ed meeting,  March  11th,  at  the  Royal  Connaught  Hotel. 
Several  out  of  town  Members  and  invited  guests  'were 
also  present,  including  Fraser  S.  Keith,  General  Secretarry 
from  Montreal,  Alexander  J.  Grant,  engineer  in  charge 
of  Weiland  Ship  Canal,  Messrs.  Jewett,  Sternes,  Plumer, 
and  Powell,  also  of  the  engineering  staff  of  the  Weiland 
Ship  Canal,  Alderman  John  Tope,  Chairman  of  Civic 
Board  of  Works  Committee,  and  also  several  representa- 
tives of  local  contracting  firms. 

R.  K.  Palmer,  M.E.I.C.,  occupied  the  Chair. 

Dinner  was  served  to  those  present,  numbering 
about  55,  and  an  enjoyable  musical  programme  was 
also  furnished  by  Messrs.  Collins,  Presser  and  Carrett. 


After  an  opening  address  from  the  Chairman  dealing 
with  general  matters  of  business,  Mr.  Keith  spoke  on 
the  current  activities  of  The  Engineering  Institute  and 
its  Branches.  Particular  mention  was  made  of  the 
benefits  which  engineers  were  beginning  to  derive  from 
the  organization  and  co-operative  action  on  behalf  of 
their  joint  interests,  such  as  in  the  matter  of  legislation, 
public  recognition  and  standard  of  remuneration. 
The  Institute  has  greatly  increased  since  the  War,  both 
in  numbers,  activity  and  reputation  throughout  the 
Dominion.  It  is  considered  by  American  technical 
societies  to  be  unique,  in  as  much  as  it  combines  in  one 
body  all  the  various  branches  of  technical  and  engineering- 
professions,  which  are  in  other  countries  divided  into 
separate  organizations. 

A  paper  was  then  read  by  E.  H.  Darling,  M.E.I.C., 
on  the  subject  of  the  necessity  of  an  adequate  building 
code.  His  paper  dealt  with  various  phases  of  this  ques- 
tion, such  as  the  regulation  of  building  design  and  con- 
struction for  the  purpose  of  fire  prevention  and  public 
safety.  He  referred  to  a  report  issued  by  the  Commis- 
sion of  Conservation  of  Fire  Waste  in  Canada  which 
makes  a  rather  startling  estimate  that  of  approximately 
two  million  buildings  throughout  the  Dominion,  less 
than  one  tenth  of  one  percent  have  been  built  with  proper 
consideration  of  fire  safety. 

Several  recommendations  were  made  by  the  speaker 
in  connection  with  the  adoption  of  standard  building 
regulations,  inspection  and  fire  prevention.  He 
emphasized  the  necessity  of  engineers  of  all  branches 
identifying  themselves  with  a  movement  for  improvement 
along  these  lines.  Their  expert  opinion  and  valuable 
experience  should  be  freely  offered  for  the  benefit  of  the 
public  at  large,  and  especially  for  the  framing  of  proper 
Building  By-laws  for  their  own  City. 

It  was  suggested  that  a  committee  of  the  Local 
Branch  be  formed  to  offer  the  co-operation  of  the  local 
engineers  to  the  Civic  Committee  dealing  at  present 
with  the  revision  of  the  Hamilton  Building  By-Laws. 


Toronto  Branch 

H.  A.  Goldman,  A. M.E.I.C,  Secretary. 

A  regular  meeting  of  the  Toronto  Branch  was  held 
at  the  Engineers'  Club  on  Thursday,  February  19th, 
1920,  at  8.15  P.  M. 

The  main  speaker  of  the  evening  was  Captain  Bruce 
Aldrich,  who  delivered  a  lecture  on  "Bituminous  Roads." 

The  lecture  was  well  received  and  a  very  unusual, 
broad  and  lively  discussion  followed,  which  lasted  about 
an  hour  and  in  which  the  following  members  took  part: 
Messrs.  Jupp,  Hogarth,  Rust,  Clark,  Professors  Young 
and  Gillespie  and  Mr.  Phelps. 

A  regular  general  meeting  of  the  Branch  was  held  at 
the  Engineers'  Club  on  Thursday,  February  26th,  1920 
at  8  P.  M. 

The  minutes  of  the  previous  two  meetings  were 
read  and  approved. 
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E.  T.  Wilkie,  Chairman  of  the  Nominating  Commit- 
tee, presented  a  report  in  connection  with  the  nominations 
for  a  Secretary-Treasurer  of  the  Branch.  Geo.  Phelps 
and  H.  A.  Goldman  have  been  nominated,  and  both  have 
given  their  consent  to  the  nomination. 

As  there  was  no  other  business  to  be  considered  the 
Chairman  called  upon,  J.  M.  M.  Greig,  A.M.E.I.C,  who 
read  a  paper  on  "The  York  Township  Sewerage  Scheme." 
Mr.  Greig  had  his  paper  illustrated  with  a  number  of 
slides,  showing  maps  of  the  district  in  question  and  dia- 
grams and  tables  in  connection  with  the  calculations. 

A  very  interesting  discussion  followed  the  reading 
of  the  paper,  in  which  the  following  members  particip- 
ated:— Messrs.  Proctor,  Powell,  Winckler,  Meadows., 
Phelps,  Clark,  Rust,  Storrie,  Latorney  and  Wynne- 
Roberts. 

A  general  meeting  of  the  Branch  was  held  at  the 
Engineers'  Club  on  Thursday,  March  4th,  1920  at 
8.15  P.  M. 

The  meeting  was  called  for  the  purpose  of  having 
a  debate  on  "Should  Engineers  Unionize." 

W.  Snaith  was  the  first  speaker,  taking  the  affirma- 
tive side.  He  pointed  out  that  the  unionizing  of  engineers 
was  advisable,  practical  and  necessary.  He  called  atten- 
tion to  the  fact  that  many  engineers  in  the  United  States 
are  already  organized  in  unions  and  it  has  proven  to  be 
practical. 

Professor  Peter  Gillespie,  M.E.I.C,  spoke  against 
unionizing.  He  pointed  out  the  position  that  engineers 
would  be  brought  to  if,  for  instance,  engineers  were 
called  out  on  a  sympathetic  strike.    . 

Mr.  Connor  who  opened  the  discussion  believed  that 
the  whole  thing  hinges  on  legislation,  and  that  legislation 
would  improve  the  condition  of  engineers. 

Mr.  Heywood  pointed  out  that  in  union  there  is 
strength.  There  should,  therefore,  be  some  kind  of  a 
Union.  He  preferred  an  organization  that  could  use  the 
machinery  of  The  Institute  to  promote  its  interest. 

Mr.  Storrie  also  believed  that  it  was  legislation  that 
we  should  try  to  get. 

Mr.  Ambrose  stated  that  he  was  in  sympathy  with 
unionism.  He  referred  to  his  own  organization,  stating 
that  letters  are  being  received  from  the  Unions  asking 
for  a  certain  increase  from  a  certain  date,  and  the  request 
is  immediately  complied  with,  without  any  discussion, 
while  an  individual  not  belonging  to  a  union  cannot 
receive  any  increase. 

Mr.  Harland  believed  that  what  was  necessary  was 
legislation  and  publicity. 

Mr.  Merrick  admitted  that  in  unity  is  strength,  but 
stated  that  the  engineer  has  to  hold  up  to  a  high  position. 
He  here  pointed  out  that  Quebec  already  has  legislation 
passed. 

Mr.  Chipman  related  the  history  of  Legislation  and 
the  progress  that  has  been  made  by  The  Institute. 

Mr.  Winckler  called  attention  to  the  necessityof 
having  engineers  represented  in  Parliament. 


Mr.  Barber  claimed  that  if  engineers  unionize  they 
would  not  have  to  be  called  out  on  sympathetic  strikes, 
and  that  no  strikes  at  all  would  be  required.  He  also 
claimed  that  labor  unions  have  a  code  of  ethics,  and  if 
engineers  would  unionize  they  would  give  credit  to  the 
profession. 

Professor  Haultain  stated  that  Unionism  is  a  most 
diverse  and  divergent  thing.  He  did  not  think  legislation 
would  help  the  engineer  since  it  does  not  help  the  teachers. 
He  believed  that  it  will  be  necessary  to  unionize  after 
legislation  is  secured. 

Mr.  Powell  pointed  out  that  in  case  of  labor,  as  soon 
as  one  becomes  an  employer  he  cannot  belong  to  the 
union  any  more,  while  in  engineering  most  of  the  engineers 
hope  to  become  employers  themselves  one  way  or  another. 

Mr.  McGarthy  believed  there  would  have  to  be  a 
distinction  between  employer  and  employee. 

Mr.  Proctor  compared  engineering  with  other  pro- 
fessions, pointing  out  that  in  case  of  doctors,  for  instance, 
the  output  of  graduates  is  controlled  and  no  over  supply 
of  doctors  is  allowed,  while  in  engineering  the  rule  seems 
to  be  the  more  the  better. 

Professor  Young  stated  that  in  the  case  of  the  unions 
the  object  seems  to  be  the  limit  production,  while  engin- 
eers do  not  agree  with  that.  He  therefore  moved  the 
following  resolution: 

"That  whereas  by  reason  of  inadequate  compensa- 
tion, salaried  engineers  are  now  working  under  exception- 
ally trying  economic  conditions,  which  in  some  cases 
amount  to  hardship; 

"And  whereas  many  engineers  in  the  Toronto 
district  are  convinced  that  these  conditions  can  be  amel- 
iorated only  by  direct  organized  effort  and  that  immediate 
remedial  measures  are  imperative. 

"And  whereas  The  Engineering  Institute  must 
either  promptly  face  the  issue  and  grapple  with  it  or 
stand  aside  and  permit  newer  and  perhaps  foreign  asso- 
ciations to  press  the  claims  of  the  engineers  of  this  country 
for  economic  consideration. 

"Therefore,  be  it  resolved  that  this  Branch 
urge  Headquarters  of  The  Institute  forthwith  to  request 
all  Branches  to  appoint  Committees  of  not  less  than  five 
members  with  power  to  add  to  their  numbers  to  thoroughly 
investigate  and  report  through  the  various  branches  to 
Headquarters  upon  the  structure  and  constitution  of  an 
organization  designed  to  bring  into  operation  direct  and 
concerted  effort  toward  the  improvement  of  the  economic 
status  of  engineers;  and  that  if  practicable  Headquarters 
defray  the  expenses  of  these  Committees  in  the  matter 
of  holding  hearings  and  obtaining  stenographic  reports 
of  evidence." 

Mr.  Taylor  seconded  the  resolution. 

Mr.  Goldman  believed  that  the  matter  of  holding 
hearings  and  obtaining  stenographic  reports  was  waste  of 
time,  since  no  one  denies  that  conditions  are  not  satis- 
factory. He  also  pointed  out  that  the  Council,  judging 
from  the  past,  does  not  seem  enthusiastic  to  take  up 
the  Salary  question,  and  therefore,  suggested  local 
action. 
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Mr.  Clark  stated  that  the  concensus  of  opinion  seems 
to  be  that  we  want  legislation.  "Why  not  start  now," 
i hen  he  asked. 

Mr.  Chipman  explained  that  the  matter  of  legislation 
is  now  in  the  hands  of  the  Provincial  Division. 

Mr.  McMaster  believed  that  the  junior  engineer 
should  have  something  to  compare  with,  in  order  to 
determine  what  he  is  worth. 

Professor  Gillespie  and  Mr.  Snaith  then  spoke, 
completing  the  debate. 

Professor  Young's  motion  was  then  taken  to  a  vote 
and  was  carried  unanimously. 

A  hearty  vote  of  thanks  to  the  speakers  was  then 

moved  and  carried. 

*     *     * 

A  general  meeting  of  the  Branch  was  held  at  the 
Engineers'  Club  on  Thursday,  March  11th,  1920  at 
8.15  p.m. 

The  minutes  of  the  previous  meeting  were  read  and 
approved. 

The  Secretary  read  a  resolution  which  had  been 
adopted  by  the  Manitoba  Branch,  whereby  the  Special 
Committee  of  the  Council  of  The  Institute  are  requested 
to  bring  their  influence  and  acquired  knowledge  to  bear 
with  the  Civil  Service  Commission  to  have  the  minimum 
salaries  of  the  responsible  officers  of  the  engineering  staffs 
made  commensurate  with  those  received  by  responsible 
officers  in  equivalent  positions  in  private  corporations. 

Moved  by  Professor  Gillespie,  seconded  by  Mr. 
Clark:  "that  the  Toronto  Branch  E.I.C.,  endorse  the 
"resolution  adopted  by  the  Manitoba  Branch,  and  the 
"Council  of  The  Institute  be  notified  accordingly."  . 

Carried. 

The  Chairman  then  called  upon  George  T.  Clark, 
A.M.E.I.C.,  who  delivered  a  most  interesting  lecture  on 
the  "Toronto  Harbor  Development." 

Beginning  with  the  history  of  the  appointment  of  the 
Toronto  Harbor  Commissioners  and  the  powers  bestowed 
upon  them,  the  Speaker  followed  through  the  various 
stages  of  development  of  the  Toronto  waterfront.  The 
lecture  was  illustrated  by  a  number  of  lantern  slides, 
some  of  which  showed  the  general  plans  of  the  proposed 
scheme  of  development,  some  showed  pictures  of  the 
various  districts  taken  before  and  after  development, 
while  others  showed  engineering  works  under  construction. 

At  the  conclusion  the  Speaker  paid  a  tribute  to 
E.  L.  Cousins,  Chief  Engineer  and  Manager  of  the  Toronto 
Harbor  Commission,  to  whose  initiative  and  ability  is  due 
a  good  deal  of  the  success  of  the  Harbor  development. 
On  behalf  of  Mr.  Cousins,  Mr.  Clark  invited  the  members 
of  the  Toronto  Branch  to  visit  the  Harbor  works  some  day 
in  the  spring  or  summer  to  see  in  actual  construction 
what  he  showed  on  the  pictures. 

The  Chairman  in  reply  expressed  the  appreciation 
of  the  Branch  and  hoped  that  the  Branch  will  take 
advantage  of  the  invitation. 


In    the   discussion    which    followed,    the    following I 
members  took  part : — -Professor  Gillespie,  Messrs.  Crelock, 
Merrick,    Winckler,    Gore,   Baldwin   Powell,   Cockburn,| 
Oxley  and  Harkness. 

The  Chairman  announced  the  results  of  the  ballots,  I 
that  H.  A.  Goldman  was  elected  Secretary-Treasurer  of  | 
the  Toronto  Branch. 


Ottawa  Branch 

M.  F.  Cochrane,  A.M.E.I.C.,  Sec.-Treas. 

Two  meptings  have  recently  been  held.  The  first  was 
on  February  26th,  when  B.  E.  Norrish,  A.M.E.I.C,  Super- 
intendent of  Exhibits  and  Publicity  Bureau  of  the  Depart- 
ment of  Trade  and  Commerce,  gave  a  lecture  on  "  The 
Development  of  the  Motion  Picture  Industry." 

Mr.  Norrish  traced  the  development  of  the  projector 
from  its  early  stages  to  the  present  day  practice,  showing 
how  the  pictures  have  been  improved  and  modified  to 
meet  changing  conditions,  and  giving  illustrations  of 
the  wonderful  work  of  which  the  camera  is  capable. 

The  lecturer  has  had  much  to  do  with  the  develop- 
ment of  this  industry  from  the  Goveinment  standpoint, 
and  pictures  taken  under  his  direction  are  now  shown 
all  over  this  Continent  and  in  many  parts  of  Europe  as 
well.  They  have  been  found  to  be  of  great  assistance  in 
spreading  information  with  regard  to  the  Dominion 
Government  and  its  many  activities. 

The  second  meeting  was  held  on  March  18th,  when 
S.  C.  Ells,  A.M.E.I.C.  the  Mining  Engineer  of  the  Depart- 
ment of  Mines,  described  the  Bituminous  Sands  of 
Northern  Alberta. 

These  well  known  tar  ^ands  represent  the  largest 
known  deposits  of  solid  asphaltic  material,  and  will  be 
of  immense  importance  in  the  making  of  good  roads  in 
Western  Canada. 

Mr.  Ells  has  had  charge  ot  the  exploration  and  the 
preliminary  development  of  all  these  deposits.  He  is 
very  sanguine  of  the  commercial  possibilities  which  await 
their  development. 

'  The  lecture  gave  rise  to  an  interesting  discussion,  in 
which  A.  W.  Campbell,  the  Dominion  Highway  Commis- 
sioner and  General  Griesbach,  M.  P.  for  Edmonton,  took 
part. 

The  second  Luncheon  Meeting"  of  the  Branch  was 
hald  on  March  4th,  the  speaker  being  Alex.  Johnston, 
Deputy  Minister  of  the  Department  of  Marine,  and  his 
subject,    "The    Development    of    Canada's    Mercantile 

Marine." 

The  policy  of  the  Dominion  Government  with  regard 
to  shipbuilding  has  been  much  critized,  and  Mr.  Johnston's 
address  was  looked  forward  to  with  very  general  interest 
as  being  the  first  official  pronouncement  on  this  important 
subject.  The  speaker  was  able  to  make  out  a  very 
good  case  for  the  policy  of  his  department. 

His  address  was  of  great  interest,  and  has  been 
widely  reported  in  the  press. 
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Montreal  Branch 

Frederick  B.  Brown,  M.E.I.C,  Secretary 

An  interesting  series  of  meetings  has  been  held  at 
Headquarters  during  March,  the  programme  being 
unusually  varied.  The  first  meeting  of  the  month  was 
held  on  March  5th  with  Mr.  Rutherford  in  the  chair;  at 
this  meeting  J.  S.  Cameron,  A.M.E.I.C.,  spoke  on 
"Industrial  Relations."  The  paper,  which  was  fully 
illustrated  with  lantern  slides,  dealt  with  the  management 
system  of  a  modern  industrial  plant — that  of  the  Northern 
Electric  Company,  Ltd.,  Montreal,  and  discussed  in  detail 
the  various  aspects  of  the  relations  between  employer 
and  employee.  After  a  preliminary  sketch  of  the  growth 
of  Scientific  Management  Mr.  Cameron  described  how 
the  system  was  applied  in  different  ways  in  his  own 
company — building  layout,  time-study, '  first  aid  and 
medical  service  to  employees,  scientific  illumination, 
etc.  Mr.  Cameron's  paper  will  be  printed  in  an  early 
number  of  The  Journal. 

In  the  course  of  his  remarks  Mr.  Cameron  alluded 
to  the  Department  of  Soldiers'  Civil  Re-establishment, 
and  following  his  address  Capt.  Shanley  and  Capt. 
Morphy  of  the  D.S.C.R.  gave  a  brief  sketch  of  the 
remarkable  work  being  done  by  the  Department  for  the 
disabled  soldier.  In  the  Montreal  district  alone  some 
3000  returned  men  who  are  unfitted  for  their  former  work 
are  being  trained  to  take  up  civil  life,  and  the  statistics 
of  the  Department  show  that  these  men  are  a  success 
when  the  training  is  completed. 

* 

With  G.  K.  McDougall  in  the  chair  the  regular  meet- 
ing was  held  on  March  12th,  when  G.  L.  Shanks, 
A.M.E.I.C.,  gave  his  paper  on  "Inundation  Work  with 
the  B.E.F.  In  the  course  of  his  lecture  Mr.  Shanks 
showed  how  inundation  had  been  used  as  an  important 
part  of  defensive  warfare  in  the  low-lying  parts  of  the 
Western  Front,  in  France  and  Belgium,  both  by  the 
Allies  and  the  German.  The  slides  which  illustrated 
the  lecture  showed  the  important  part  played  by  the 
Canadian  Engineers  in  this  work,  demolishing  canal 
locks,  embankments,  etc.  Several  of  the  slides  shown 
were  aeroplane  photographs,  and  illustrated  several 
of  the  points  brought  out  in  the  interesting  lecture 
on  aeroplane  photography  delivered  to  the  Branch  in 
February  by  Lieut.  C.  C.  Brooks. 

* 

The  meeting  held  on  March  19th,  was  one  of  the 
best  attended  this  season,  being  a  double  event.  Under 
the  chairmanship  of  Mr.  MacLeod,  R.  de  L.  French, 
M.E.I.C,  gave  an  interesting  address  on  the  Utilization 
of  Lignite.  In  this  connection  the  Lignite  Utilization 
Board,  of  which  R.  A.  Ross,  President  of  The  Engineering 
Institute,  is  Chairman,  has  done  a  large  amount  oif  investi- 
gation. In  the  course  of  his  lecture  Mr.  French  alluded  to  the 
fact  that  the  bulk  of  Canadian  coal  is  in  the  form  of 
lignite,  the  largest  fields  in  Manitoba  and  Saskatchewan 
being  estimated  to  contain  nearly  three  billion  tons. 
The  Lignite  Utilization  Board  has  been  working  on  the 
problem  of  making  these  vast  stores  available,  making 
experiments  on  briquetting  processes,  etc. 


Following  Mr.  French's  paper,  moving  pictures  of 
the  peat  industry  were  shown  by  E.  V.  Moore,  M.E.I.C. 
The  problem  in  connection  with  the  utilization  of  peat 
is  similar  to  that  in  connection  with  lignite;  the  present 
tendency  being  in  the  direction  of  briquetting  processes. 
In  this  connection  members  are  referred  to  the  interesting 
paper  on  this  subject  by  P.  A.  N.  Seurot,  M.E.I.C,  which 
appeared  in  The  Journal,  December,  1919. 

At  the  regular  meeting  of  the  Branch  held  on  Thurs- 
day, March  25th.  James  Ewing  M.E.I.C,  read  a  vigorous 
paper  on  "Re-planning  Montreal  and  District."  In 
the  course  of  the  lecture  Mr.  Ewing  gave  figures  showing 
the  enormous  waste  due  to  faulty  planning,  or  rather 
lack  of  planning  in  the  city  of  Montreal,  and  indicated 
some  of  the  troubles  in  store  should  this  policy  not  be 
righted.  Among  the  principal  defects  mentioned  were; 
lack  of  co-ordination  in  planning  subsections  resulting 
in  large  expropriations  for  improvements,  the  disadvant- 
age of  having  a  large  number  of  through  streets  instead 
of  having  main  thoroughfares  paved  for  heavy  traffic 
and  minor  streets  lightly  paved,  intended  for  light  traffic 
only,  lack  of  access  to  Mount  Royal,  etc.  Mr.  Ewing 
described  the  problems  before  the  city  in  connection  with 
planning  as  essentially  for  engineers,  and  appealed  to  the 
members  of  The  Institute  to  help  on  any  movement  for 
betterment. 

Following  Mr.  Ewing's  address,  Noulan  Cauchon 
showed  a  number  of  interesting  slides  illustrating  the 
progress  of  town-planning  in  other  cities  of  the  Dominion. 

An  interesting  discussion  followed;  R.  A.  Ross, 
M.E.I.C,  gave  his  hearty  support  to  the  principles  out- 
lined in  Mr.  Ewing's  paper,  but  showed  some  of  the 
practical  difficulties  in  the  way  of  putting  these  into 
effect.  Mr.  Ross  added  that  the  Administrative  Commis- 
sion of  Montreal  is  doing  its  best  in  the  face  of  difficulties, 
and  joined  in  Mr.  Ewing's  request  to  the  members  of 
The  Institute  to  get  to  work  and  help." 


St.  John  Branch 

A.  R.  Crookshank,  M.E.I.C,  Secretanj 

The  St.  John  Branch  of  The  Engineering  Institute 
of  Canada,  at  the  regular  monthly  meeting,  heard  a  very 
interesting  paper  on  "The  methods  adopted  in  our  loca- 
tion surveys  in  wooded  country,"  read  by  Moses  Burpee, 
M.E.I.C,  Chief  Engineer  of  the  Bangor  &  Aroostook 
Railroad,  of  Houlton,  Maine. 

The  paper  was  illustrated  by  lantern  slides,  showing 
the  types  of  country  in  the  wilds  of  Maine  through  which 
surveys  had  been  made,  the  various  apparatus  used,  the 
encampments,  and  the  several  means  of  transportation 
of  outfit  and  supplies,  etc. 

Mr.  Burpee  described  how  the  reconnaissance  sur\ 
were  made  and  how  on  one  rush  job  three  or  four  parties 
were  working  one  after  the  other  along  the  line,  makiiK 
the  "preliminary,"  the  "topographical"  and  the  "location" 
surveys.     So  close  was  the  survey  timed  that  the  crews 
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finished  work  and  got  their  boats  and  canoes  out  to 
civilization  the  day  before  the  rivers  and  lake  froze  up 
for  the  season. 

One  survey  paralleled  rivers  for  most  of  its  eighty 
odd  miles  of  line,  and  the  crews  were  housed  in  two 
bateaux  of  the  type  used  in  that  country  of  lakes  and 
shallow  rapid  rivers.  These  were  about  seventy  feet 
long,  ten  feet  wide,  flat  bottomed,  scow-like  boats,  with 
fifteen  or  more  feet  of  their  bottom  at  bow  and  stern 
sloping  gently  upward.  This  allows  them  to  ride  up  over 
obstacles  and  to  turn  readily.  The  bottom  was  strongly 
built  and  sheathed  with  birch  boards  to  take  the  wear 
of  the  dragging  over  the  rocks  and  gravel  bars  in  the 
shallow  places.  Twelve  to  fifteen  feet  from  the  bow  was 
a  mast,  securely  guyed  to  the  bateau,  and  the  tow  rope 
was  led  through  a  block  at  the  top  of  this  to  a  small 
winch  on  deck.  This  allowed  the  lifting  of  the  tow  line 
over  any  rocks  or  other  obstructions.  As  there  were  no 
tow  paths,  the  team  of  horses,  the  driver  riding  on  the 
back  of  one  of  them,  travelled  on  the  most  convenient 
bank  of  the  stream  or  even  in  the  stream  itself.  Where 
deep  water  occurred,  when  it  was  necessary  to  change 
from  towing  on  one  side  to  the  other,  or  where  quicksands 
were  encountered,  the  horses  were  taken  on  board  the 
bateau  ahead  of  the  mast  and  were  safely  carried  across. 
Astern  on  the  mast  was  the  house,  with  the  last  few  feet 
of  the  roof  sloping  downward  to  allow  of  the  use  of  a 
long  sweep  rudder,  the  tiller  of  which  came  up  over  the 
stern  and  this  slanting  roof,  and  was  operated  by  the 
steersman  from  that  vantage  point.  Another  man  was 
necessary  to  keep  the  bateau  from  being  pulled  on  to 
any  rocks  by  the  tow  rope,  and  to  see  that  the  rope  did 
not  get  foul  of  obstructions. 

As  these  boats  only  draw  from  one  to  one  and  a 
half  feet  of  water,  they  can  be  taken  almost  anywhere 
along  the  large  streams. 

Mr.  Burpee  described  the  Northern  Maine  district 
as  rivalling  New  Brunswick  as  the  sportsman's  paradise, 
and  described  a  splendid  canoe  trip  taken  along  the 
Allegash  River,  he  being  one  of  over  one  thousand  per- 
sons who  had  taken  the  trip  during  that  year. 

After  a  hearty  vote  of  thanks  to  Mr.  Burpee,  the 
meeting  adjourned. 


G.  N.  Hatfield,  A.M.E.I.C.,  Chairman  of  our  Employ- 
ment Bureau,  (St.  John),  from  time  to  time  receives  from 
Headquarters  and  from  the  Civil  Service  Commission 
notices  of  positions  open  in   various  parts   of   Canada. 
These,  and  others,  can  be  seen  on  application. 

The  services  of  the  Bureau  is  free  to  members,  return- 
ed soldiers  and  students.  The  Secretary  has  on  file,  for 
use  of  members,  a  fairly  complete  set  of  catalogues  of 
Engineering  Government  Publication,  a  bibliography  of 
concrete  in  sea  water,  complete  set  of  Canadian  Inger- 
sol-Rand  Co.  Catalogues,  salary  schedules  of  the  other 
branches,  etc.,  etc. 


Halifax  Branch 

F .  R.  Faulkner,  M.E.I.C,  Sec.-Treas. 

The  regular  monthly  meeting  of  the  Halifax  Branch 
was  held  in  the  Physics  Lecture  Room,  Science  Building, 
Studley  of  Friday  evening,  February  27th.  Fifty- 
one  members  and  guests  were  present,  the  chairman 
of  the  Branch,  F.  A.  Bowman  in  the  chair.  After  the 
minutes  of  the  previous  meeting  had  been  read  and  adopted 
the  chairman  explained  that  the  bridge  committee  had 
been  unable  to  collect  enough  data  to  have  the  meeting 
in  January.  Since  that  time  the  question  had  grown, 
and  the  committee  was  still  working  of  plan,  and  profiles 
of  several  crossings   (Halifax  Dartmouth.) 


After  the  appointment  of  Messrs.  C.  S.  Cox  and 
G.  B.  Stairs  as  scrutineers  of  the  ballots  on  the  proposed 
changes  in  By-laws  the  Chairman  gave  for  the  benefit 
of  the  guests  present  a  brief  synopsis  of  the  objects  of 
The  Engineering  Institute jof  Canada,  and  the  qualifica- 
tions necessary  for  admission  as  Student  Members,  and 
as  Branch  Affiliates.  Before  the  result  of  the  ballot  was 
announced  a  list  was  read  of  positions  vacant  and  wanted 
which  had  not  appeared  in  The  Journal.  The  result 
of  the  ballot  was  in  favor  of  the  proposed  change  in  the 
By-laws,  and  the  proposal  that  the  present  officers  of  the 
Branch  remain  in  office  till  May  1920  was  carried. 

The  Chairman  th-n  called  onK.  H.  Smith,  A.M.E.I.C. 
to  give  a  paper  on  the  Water  Powers  of  Nova  Scotia. 

Mr.  Smith  first  gave  a  brief  history  leading  up  to 
the  present  organization  in  which  the  Provinces  of 
Nova  Scotia,  New  Brunswick  and  Prince  Edward  Island 
were  co-operating  with  the  department  of  the  Interior 
at  Ottawa,  so  that  the  one  staff  could  do  all  the  work 
required  in  each  Province  and  thus  gain  the  benefits  of 
co-operation. 

The  speaker  then  explained  the  two  factors  entering 
into  Water  Power  estimates, — the  head  and  the  quantity 
of  water  available, — the  last  in  a  constantly  varying 
quantity  and  only  to  be  obtained  satisfactorily  by  means 
of  observations,  extending  over  a  period  of  years.  The 
methods  used  in  gauging  streams  were  referred  to.  The 
speaker  noted  particularly  the  unsat'sfactory  results 
that  had  been  obtained  by  attempting  to  utilize  existing 
rainfall  records  in  one  locality  to  obtain  an  idea  of  the 
run  off  in  another  place  and  cited  several  examples. 

He  then  dealt  with  the  economic  side  of  a  water 
power  development,  showing  that  the  commercial  feasibil- 
ity of  a  site  must  be  taken  into  account,  and  that  unless 
the  power  that  could  be  developed  can  find  a  market 
either  immediately  or  in  the  near  future,  a  Niagara  at  a 
man's  door  would  be  useless.  He  emphasized  the  value 
of  small  sites,  particularly  as  they  can  now  be  inter-' 
connected  and  their  full  value  utilized. 

Mr.  Smith  then  gave  a  list  of  the  water  power 
developments  recently  completed  or  under  construction. 
He  tentatively  suggested  300,000  h.p.  as  the  commercial 
capacity  of  the  larger  water  power  sites  in  the  province 
A  brief  description  of  particular  sites  was  given,  including 
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St.  Margaret's  Bay,  Sheet  Harbor,  Bear  River,  and 
St.  Croix  in  Nova  Scotia  and  the  Norlh  shore,  the 
Fredericton  district,  St.  John  and  vicinity  in  New- 
Brunswick. 

The  question  of  costs  was  dealt  with  cautiously,  in 
view  of  the  fluctuations  in  material  and  labor,  but  the 
speaker  felt  that  we  might  expect  to  secure  Hydro- 
Electric  Power  at  considerably  less  than  the  present 
rates.  Mr.  Smith  emphasized  repeatedly  the  fact  that 
water  power  was  not  always  cheaper  than  steam  power. 

Following  the  paper,  a  large  number  of  interesting 
and  instruction  slides  were  shown,  many  of  them  being 
from  photographs  taken  at  points  at  which  development 
is  contemplated  or  now  under  way.  Among  the  slides 
were  maps  showing  the  location  of  several  of  the  more 
advanced  projects  and  the  proposed  method  of  linking 
them  up.  The  slides  were  accompanied  by  a  detailed 
explanation  as  they  were  shown. 

Following  the  slides  the  chairman  called  for  a  dis- 
cussion. Mr.  McColl  and  P.  A.  Freeman,  in  the 
course  of  remarks  on  the  subject,  complimented  Mr. 
Smith  on  the  excellence  of  the  paper  both  in  substance 
and  in  the  manner  of  presentation.  A  vote  of  thanks 
was  tendered  Mr.  Smith  by  the  Chairman.  In  reply  to 
a  question  about  tidal  powers,  Mr.  Smith  read  extracts 
from  a  letter  he  had  recently  written  on  this  subject  in 
which  he  started  that  while  there  was  an  enormous 
amount  of  tidal  power,  particularly  around  the 
Bay  of  Fundy,  and  that  while  tidal  power  projects  should 
not  be  discouraged,  he  felt  that  any  project  should  be 
handled  with  extreme  caution. 

The  chairman  drew  the  attention  of  the  members 
to  the  proposed  Annual  Professional  meeting  in  October, 
explaining  the  reasons  for  holding  it  in  that  month. 


♦ 

! 


EMPLOYMENT  BUREAU 


Situations  Vacant 

Chief  Draughtsman  for  Pulp  &  Paper  Company 

Chief  draughtsman  for  power  and  paper  company, 
with  knowledge  of  paper  mill  work,  capable  of  supervising 
all  work  in  chief  engineer's  office,  experience  in  mechanical 
and  civil  engineering  desirable,  should  be  capable  of 
of  supervising  the  making  of  drawings  for  installation  of 
new  equipment,  and  re-arranging  of  old  equipment, 
and  be  familiar  with  the  usual  practice  of  design  of 
piping  system,  pumps,  foundations,  etc.   Box  No.  93. 

Civil  Engineer  for  Ontario  City 

Civil  engineers  with  experience  in  design  of  sewers 
for  a  large  city  in  Ontario.    Box  No.  94. 

Junior  Engineer  for  Pulp  &  Paper  Company 
Large   pulp   and   paper   company   requires   Junior 
engineer  with  experience  in  instrument  work.  Box  No.  95. 

Instrument  Man 

Railway  Company  requires  an  instrument  man. 
Box  No.  96. 

Foundry  Manager 

Steel  Company  has  a  vacancy  for  technical  graduate 
as  manager  of  foundry.    Box  No.  97. 


Salesman  for  Steel  Company 

Steel  Company  has  a  vacancy  for  a  salesman. 
Box  98. 

Hydro  Mechanical  Engineer  for  Design 
Hydro  mechanical  engineer  having  good  experience 
in   turbine   and   heavy   power   transmission   machinery 
designing.    Box  99. 

Municipal  Engineer 

A  member  of  The  Institute,  resident  in  Manitoba, 
engaged  in  municipal  work  is  anxious  to  secure  similar 
opening  in  Ontario  or  the  East.  Has  had  extensive 
experience  and  well  qualified.    Box  25-P. 

Structural  Mechanical  Engineer 

Young  structural  mechanical  engineer,  age  24, 
graduate  Queen's,  wants  work  on  a  live  Engineering 
Project.  Good  on  organization  and  detail  with  all 
round  engineering  training.  Hard  conscientious  worker. 
Detailed  record  of  experience,  education  and  references 
on  application,  available  May  15th.    Box  26-P. 

Instructor  for  Technical  School 

Science  graduate  wanted  for  technical  school  in 
large  city,  Province  of  Quebec  to  teach  industrial  drawing, 
mechanics  and  technology,  twenty  hours  of  classes  per 
week,  salary  $1620.  per  annum  with  an  increase  of 
$120.  per  annum  up  to  a  present  maximum  of  $2220. 
Besides  the  regular  day  classes  opportunity  will  be  given 
for  taking  night  classes  with  additional  salary.  Session 
from  September  till  June  20th  with  two  weeks  vacation 
at  Christmas.    Box  100. 

Situations  Wanted 

Summer  Work  Wanted 

A  student  completing  his  second  year  in  engineering 
at  the  University  of  Manitoba  desires  a  position  on 
engineering  work  for  the  summer.  Will  be  able  to 
commence  May  1st.     Box  No.  19-P. 

Civil  Engineers 

Graduate  in  civil  engineering  desires  position  where 
draughting,  estimating  and  supervising  is  necessary. 
Experience  in  municipal  planning,  etc.,  speaks  French 
and  English.    Box  20-P. 

Graduate  engineer  twenty-seven  years  old,  three  and 
half  years  experience  on  construction,  surveys  etc.  at 
present  with  pulp  and  paper  company  desires  to  make  a 
change.    Salary  $225.00  per  month.    Box  21-P. 

Graduate  in  civil  engineering  desires  position  with 
a  firm  doing  construction  work,  experience  in  bridge  work 
and  house  construction.    Box  22-P. 

Experienced  public  works  and  harbour  engineer 
now  employed  wishes  to  make  a  change.  Willing  to  go 
to  any  part  of  the  world.  Would  prefer  harbour  con- 
struction work.     Box  23-P. 

Civil  engineer,  experience  in  charge  of  construction, 
roads,  bridges,  dock  and  harbour,  extensive  adm  nistration 
and  organization  experience  in  Canada,  Africa,  Australia 
and  India.  Full  references  on  request.  Records  on  file 
at  Institute  headquarters.    Box  24-P. 
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Institute  Committees  for  1920 


FINANCE 

H.  H.  VAUGHAN,  Chairman 
R.  A.  ROSS 
SIR  ALEX.  BERTRAM 
GEO.  R.  McDOUGALL 
GEO.  E.  BELL 

LIBRARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 

R.  deL.  French 

S.  F.  RUTHERFORD 

COLIN  KEMP 

P.  L.  PRATLEY 

PUBLICATIONS 

PROF.  ERNEST  BROWN,  Chairman 

A.  W.  SWAN,  Secretary 

J.  A.  DUCHASTEL 

EDGAR  STANSFIELD 

J.  S.  CAMERON 

F.  P.  SHEARWOOD 

BY-LAWS 
ARTHUR  SURVEYER,  Chairman 

PAPERS 

FREDERICK  B.  BROWN,  Chairman 
Chairman  of  each  Branch. 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 
JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 
W.  P.  BRERETON 

F.  W.  W.  DOANE 
E.  A.  JAMES 

J.  DUCHASTEL 

J.E.GRIFFITH 

G.HENRY 

A.  F.  MACALLUM 

A.  J.  McPHERSON 

W.  P.  NEAR 

P.  E.  MERCIER 

G.  G.  POWELL 
C.  H.  RUST 

H.  S.  CARPENTER 
A.  E.  FOREMAN 


ELECTRO-TECHNICAL 

L.  A.  HERDT,  Chairman 

L.  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 

T.  R.  ROSEBRUGH 

JOHN  MURPHY 

A.  B.  LAMBE 


GZOWSKI  MEDAL  AND 
STUDENT'S  PRIZES 

L.  M.  ARKLEY,  Chairman 

W.  G.  CHACE 

F.  G.  CLARK 

R.  J.  DURLEY 

D.  W.  ROBB 

H.  H.  VAUGHAN 

LOGAN  W.  WATEROUS 

BOARD  OF  EXAMINERS  AND 
EDUCATION 

H.  M.  MACKAY,  Chairman 

ARTHUR  SURVEYER,  Secretary 

ERNEST  BROWN 

J.  M.  ROBERTSON 

R.  deL.  FRENCH 

R.  S.  LEA 

A.  R.  ROBERTS 

CANADIAN  ENGINEERING 
STANDARDS 

H.  H.  VAUGHAN  (three  years) 
WALTER  J.  FRANCIS,   (one,  to  retire 

end  of  1920) 
W.  F.  TYE,  (one,  to  retire  end  of  1920) 

LEONARD  MEDAL 

H.  H.  VAUGHAN,  Chairman 
Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 
D.  H.  McDOUGALL 
J.  C.  GWILLIM 

PLUMMER  MEDAL 

H.  H.  VAUGHAN,  Chairman 
Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 
D.  H.  McDOUGALL 
J.  C.  GWILLIM 


DETERIORATION  OF  CONCRETE 
IN  ALKALI  SOILS 

B.  S.  McKENZIE,  Chairman 

W.  P.  BRERETON 

J.  R.  C.  MACREDIE 

H.  Mel.  WEIR 

A.  R.  GREIG 

W.  G.  CHACE 

J.  C.  HOLDEN 

E.  A.  MARKHAM 
R.  J.  LECKY 

F.  W.  ALEXANDER 
A.  S.  DAWSON 

PROF.  C.  J.  MACKENZIE 


LEGISLATION 

ARTHUR  SURVEYER,  Chairman 
WALTER  J.  FRANCIS 
J.  M.  ROBERTSON 

CIVIL  SERVICE  CLASSIFICATION 

R.  A.  ROSS,  Chairman 
R.  W.  LEONARD 
W.  F.  TYE 
J.  M.  R.  FAIRBAIRN 
H.  H.  VAUGHAN 
G.  GORDON  GALE 

HONOUR  ROLL 

Brig.-Gen.  C.  J.  ARMSTRONG, 

C.M.G.,  C.B.,  Chairman 
Col.  A.  E.  DUBUC 
FRASER  S.  KEITH 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 
H.  H.  VAUGHAN 
J.  B.  CHALLIES 
P.  GILLESPIE 

REMUNERATION  OF  ENGINEERS 

JOHN  MURPHY,  Chairman 
E.  R.  GRAY 

FREDERICK  B.  BROWN 
A.  R.  DECARY 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


19th  March,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
ipprove,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
jubmitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
•eputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
April,  1920. 

Fbaser  S.  Keith,  Secretary. 

*The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  muBt  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I.-1V.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
m  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ANDERSON— ROBERT  JACK,  Capt.,  of  Moncton,  N.B.  Born  at  Glasgow, 
Scotland,  April  24th,  1887.  Educ,  Allan  Glens  Tech.  School;  eng.  course,  Royal 
Tech.  Coll.  190.1-08,  apprenticeship  as  mech.  engr.  in  workshops  of  Sir  Wm.  Arrol 
&  Co.,  bridge  engrs.,  Glasgow;  1909-10,  draftsman  in  structural  detailing  office  of 
same  firm;  1910-13,  structural  designer,  also  charge  of  surveys  for  new  work  as  asst. 
engr.  in  civil  eng.  dept.,  Sir  Wm.  Arrol  &  Co.;  1910-13  (winter  sessions)  asst.  lecturer 
to  the  professor  of  mech.  eng.,  evening  classes  at  Royal  Tech.  Coll.,  Glasgow;  Apr.- 
Aug.  1913,  draftsman,  structural  drawing  office,  Dom.  Bridge  Co.,  Montreal;  1913- 
15.  in  charge  of  bridge  inspection  and  survey  party.  C.N.R.;  Aug.  1915,  enlisted, 
private,  P.P.C.L.I.;  demobilized  July  1919;  1915-10,  lieut.,  Field  Coy.,  R.E.;  1916- 
18.  tech.  lieut.,  R.F.C.,  also  engine  production  officer;  1918-July  1919,  staff  capt.,  R. 
A.F.,  sub  section  director,  attached  to  Air  Ministry;  July  1919  to  date,  asst.  engr., 
bridge  dept.,  C.N. It.,  res.  engr.  on  constrn.  of  ry.  bridge  across  Tantramar  River, 
Sackville,  N.B. 


ASHLEY— BERTRAM  SCOTT,  of  Matachewan,  N.  Ont.  Born  at  Leitholm, 
Berwickshire,  Scotland,  Oct.  27th,  1889.  Educ,  High  School,  Edinburgh;  I.C.S., 
mining  course,  etc.  1909-14,  prospecting  &  mining;  1914-17,  Miller  Lake  O'Brien 
Mine,  Gowganda,  as  surface  boss,  asst.  surveyor  and  assayer;  May-Sept.  1917,  asst. 
field  engr.,  O'Brien  Mine,  Cobalt,  reporting  on  properties,  etc.;  Sept.-Dec.  1917, 
asst.  mining  engr.  at  same  mine,  in  charge  of  surveying,  sampling,  etc.;  Nov.  1917, 
joined  R.F.C.,  as  cadet  pilot;  flying  officer,  R.A.F.,  flying  instructor  in  England 
1918-May  1919;  at  present  in  charge  of  diamond  drilling  on  Robb-Clemens  claims 
in  Matachewan  dist.  for  F.  W.  Guernsey  of  W.  B.  Thomson  &  Aldridge,  New  York. 

References:  A.  D.  Campbell,  J.  W.  Morrison,  A.  V.  Redmond,  F.  D.  Reid, 
J.     A.     Reid. 

BARNES— ALEC  WALTON,  of  Edmonton,  Alta.  Born  at  Accrington,  Eng., 
Sept.  27th,  1881.  Educ,  Municipal  Tech.  School,  Accrington;  1899-1901,  sanitary 
eng.  course,  Munic.  School  of  Tech.,  Manchester.  1902.  with  Faulkner  Bros., 
sanitary  engrs.;  1903,  with  Stott  &  Sons,  heating  and  ventilating  engrs.,  Manchester, 
Eng.;  1909-10,  minor  position,  eng.  parties,  G.T.P.  Branch  Lines  Co.;  1911,  inst'man 
on  same;  1912,  leveller  on  location,  Western  Dom.  Ry.;  1913-14,  inst'man,  city  engr's 
dept.,  Calgary,  Alta.;  Nov.  1914-June  1919,  with  Can.  Engrs.,  C.E.F.;  1919,  inst'man 
on  extensions  to  Alberta  Stockyards,  Calgary,  under  dist.  engr.,  C.P.R.;  1919-Feb. 
1920,  concrete  inspector;  at  present,  inst'man,  C.P.R. 

References:  A.  S.  Chapman,  G.  W.  Craig,  S.  H.  Frame,  R.  P.  Graves,  H.  H. 
Tripp. 

BELL— IRVING,  ROBERT,  of  Vancouver,  B.C.  Born  at  Vancouver,  July 
30th,  1893.  Educ,  B.Sc  (civil)  McGill  Univ.  1914;  honors  in  elec  engr.;  passed 
B.  C.  L.  S.  prelim,  exam.  Summers:  1910,  Canyon  Creek  Irrigation  Co..  Kelowna, 
on  constrn.  work  as  asst.  on  eng.  staff;  1912,  under  articles  with  Taylor  &  Bell-Irving, 
engrs.  and  surveyors;  1913,  qualified  asst.  same  firm,  handling  party;  1914,  qualified 
Govt.  asst.  running  party,  same  firm,  on  pre-emption  and  river  triangulation  work 
on  Naas  River;  1915-16,  Royal  Engrs.  in  France;  1917-18,  with  Can.  Ry.  Troops, 
engaged  in  military  engr.  work;  at  present,  Fullerton  &  Bell-Irving,  contracting 
engrs.  and  surveyors,  Vancouver. 

References:  H.  M.  Burwell,  H.  J.  Cambie,  F.  L.  Fellows,  R.  F.  Hayward,  G.  P. 
Stirrett,  W.  G.  Swan. 

BIRD— FREDERICK  GEORGE,  of  Westboro,  Ont.  Born  at  Ottawa,  Ont., 
Dec  10th,  1892.  Educ,  B.Sc.  Queen's  Univ.  1914.  Summers:  1910,  house  measur- 
ing, with  city  engr.,  Ottawa;  1911.  Ottawa  Town  Planning  Comm.;  1912,  asst.  water 
power  investigation,  Cariboo  Dist.  of  B.C.,  Comm.  of  Conservation;  1913,  asst. 
water  power  investigation  in  Hazelton  Dist.  of  B.C.;  May-Aug.  1914,  asst.  on  flood 
prevention  investigations  in  western  Ontario,  Hydro  Electric  Power  Comm.;  Aug. 
1914-15,  enlisted,  ranks  of  sgt.  and  coy.  sgt.,  major  in  Can.  Engrs.  on  camp  constrn. 
and  maintenance  at  Valcartier  and  Barriefield;  1915-19,  commissioned  rank  in  France; 
discharged  Sept.  1915  as  major;  had  responsible  charge  of  constrn.  of  roads,  bridges, 
etc;  8  mos.  engr.  instructor  at  Can.  Corps  Infantry  School,  France;  at  present,  in 
organization  branch  of  Civil  Service  Comm.  on  reclassification  of  Dominion  Civil 
Service. 

References:  W.  F.  M.  Bryce,  L.  G.  Denis,  G.  H.  Ferguson,  A.  Macphail,  W.  L. 
Malcolm,  J.  White,  W.  P.  Wilgar. 

BLACK— MOGENS,  of  Winnipeg,  Man.  Born  at  Trustrup,  Denmark,  Aug. 
27th,  1888.  Educ,  B.Sc  (C.E.)  Royal  Tech.  Coll.,  Copenhagen,  1911.  Jan.-May 
1911,  inst'man  with  Danish  Land  Surveyor;  1911-12,  served  in  Danish  Artillery, 
comm.  as  lieut.  after  passing  exam.;  June-Sept.  1912,  structural  draftsman,  Manitoba 
Bridge  &  Iron  Works,  Winnipeg;  1912-13,  transitman,  H.B.,  Peace  River  &  Pac 
RR.,  locating  line  across  Winnipeg  River  at  Fort  Alexander;  Feb.-May  1913,  drafts- 
man, Man.  Bridge  &  Iron  Wks.;  May  1913-Sept.  1919,  with  C.P.R.  as  follows:- 
1913-14,  asst.  to  res.  engr.,  Wpg.;  May-Aug.  1914,  asst.  to  res.  engr.,  Kenora;  Aug- 
Sept.  1914,  acting  res.  engr.,  Brandon;  1914-16,  foreman  in  charge  of  extra  gang, 
section  and  yard  work;  1916-Sept.  1919,  res.  engr.  and  roadmaster,  Kenora,  Portage 
la  Prairie  and  Wpg.;  Sept.  1919  to  date,  in  partnership  as  designing  engr.  with  con- 
tracting firm  of  Lacour  &  Shailer,  Wpg. 

References:  C.  H.  Fox,  J.  C.  Holden,  F.  Lee,  T.  D.  Rugglcs,  S.  C.  Wilcox. 

BLACK — S.  W.  BRUCE,  of  Toronto,  Ont.  Born  at  Toronto,  Jan.  30th,  1893. 
Educ,  B.A.Sc,  Univ.  of  Tor.  1913.  1913-14,  design  and  drafting,  bridge  masonry 
dept.,  C.N.R.;  1916-17,  prov.  Govt,  survey  work  with  T.  .1.  Patten,  O.L.S.,  Little 
Current,  Ont.;  fall  of  1917,  asst.  res.  engr.,  Toronto  Terminals  dist.,  C.P.R.;  1918- 
Feb.  1919,  Dept.  of  Gauges  &  Standards,  Imperial  Ministry  of  Munitions,  Ottawa, 
designing  work;  April  1919  to  date,  hydraulic  dept.,  details  of  design  and  layout 
Niagara  development,  Hydro  Elec  Power  Comm. 

References:  H.  G.  Acres,  W.  Harland,  T.  H.  Hogg,  J.  R.  Montague,  A.  E. 
Nourse,  M.  V.  Sauer. 

BORDESSA— BERNARD  C,  of  Vernon.  B.C.  Born  at  Chester,  Eng.  Jul. 
29th,  1887.  Educ,  College;  exam.  Inst,  of  Municipal  Engrs.,  England;  1904-09, 
articled  pupil  and  asst.  to  borough  engr.,  Harrowgate,  Eng.,  gen.  experience  in  munic. 
engr.;  1909-11,  eng.  asst.  to  city  engr.,  York,  Eng.,  on  constrn.  of  10  miles  of  tramways, 
sewage  disposal  scheme,  street  improvements,  etc.;  1912,  eng.  asst.,  Birmingham 
Corp.  Tramways,  alterations,  new  tracks,  etc.;  1912-13,  draftsman,  G.T.R.,  on 
constrn.:  1913-15,  inst'man.  on  constrn.,  E.D.  &  B.C.Ry.  on  setting  out  and  super- 
vision of  all  work  on  ry.  constrn.,  etc.;  1915-17,  Can.  Infantry;  1917-19,  lieut.,  Royal 
Engrs.  on  ry.  constrn.  in  France  in  charge  of  survey,  etc. 


References:  C.  B.  Brown,  W.  A    Puff,  1!    D.  Inness,  J.  S.  O'Dwyer,  P.  B.  Wass.  .  References:  W.  J.  E.  Biker,  A.  D.  Creer,  E.  M.  Hill,  II   M.  T.  Hodgson,  R.  Mudge. 
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BRECKON  JOHN  rHOMAS,  ol  Murrayville,  B.C.  Born  near  Oakville, 
lulv  17th.  1857  Educ  .  grad/,  Oakville  high  school.  On  constrn.  B.  &  M. 
R  l;  in  Dakota,  and  C  R.I.  A  Pac.  R.R.  in  Kansas,  and  mining  and  irrigation  work 
in  1  tal.  until  1889;  1890  opened  private  office  in  Salt  Lake  <  ity,  doing  civil,  hydraulic 
and  mining  eng.,  at  same  time  was  appointed  U.S.  Dep.  Surveyor  for  Utah,  Idaho 
and  Uisona  and  later  examiner  of  Burveys  and  on  conservation  of  water  power  sites 
until  1911;  1901-1903,  chief  engr..  Annie  Laurie  Mining  (gold);  1904-0o,  chief  engr., 
Weimer  Copper  Co  ;  1907,  designed  and  constructed  crib  dam  on  Green  River,  Utah; 
1912-13  engr.,  Bamburton  Cement  Co.,  Vancouver  Island;  1914-15,  water-works 
eng  .  Vancouver  city;  1916,  engr.  on  constrn.  of  water  works  and  light  plant,  Prince 
George    B.C  ;   1918  to  date,  engr.,  municipality  of  Langley,  on  roads,  bridges,  etc. 

References:  C.  Brakenridge,  1).  Cameron.  A  G  Dalzell,  H.  K.  Dutcher,  R.  F. 
Hayward,  W.  II.  Powell. 

By  \M— FREDERICK  MALCOLM,  of  Toronto,  Ont.  Born  at  Belfountain, 
(  hit  .  March  16th,  1885.  Educ,  8.F  S.,  Toronto,  1906.  1902-03  with  Gen.  Contract- 
tor;  Bummers  1904-05.  in  machine  shops  and  shipbuilding  plant;  1906-07  struct, 
draftsman,  Canadian  Foundry  Co.;  1907-08,  struct,  draftsman  &  checker,  Riverside 
Bridge  Co.  of  Wheeling,  W.  Va.;  from  1908  (5  mos.)  struct,  checker  &  designer  and 
mech.  designer,  Dickson  Bridge  Co.,  Campbellford,  Ont  ;  1908-09  struc.  designer, 
Smith,  Kerry  A  Chase,  Toronto,  Ont.;  Nov.  1909  to  Nov  1911,  with  the  same  firm 
in  charge  of  the  Civil  Engr.  Drawing  Office,  having  charge  of  all  Struct.  &  Hyd.  Design; 
1911-Dec  1919,  Chief  Engr.  in  full  charge  of  Engr.  Details,  Designs  &  Supervision 
of  Shop  Work  and  full  erection;  Dec]  1919  in  private  practice,  Ewart,  .lacobs  &  Byam, 
Engr,    &   Architects,  Toronto,  Ont. 

References:  J.  C.  G.  Kerry,  A.  H.  Harkness.  A.  L.  Mudge,  T.  Taylor,  F.  Barber, 
E.  A.  James. 

C  \MERON— HOWARD  STEPHEN,  of  Winnipeg.  .Born  at  Rexton,  N.B., 
May  23rd,  1890.  Educ,  matric,  New  Glasgow  Academy,  1908.  6  mos.,  rodman, 
C.N.R.;  2  yrs.,  topog'r.;  2  yrs.  leveller  and  transitman,  same  road;  1  yr.  asst.  engr., 
(.  T  K.  in  charge  of  steam  shovel  work;  2  yrs.  service  in  France,  acting  as  capt  , 
7th  Ry.  Troops;  1  yr.  to  date,  chief  of  survey  party,  investigating  drainage,  Manitoba 
Drainage   Comm. 

References:  E.  K.  Hall,  E.  M.  M.  Hill,  .1.  B.  McAndrew,  R.  W.  McKinnon, 
D.  L.  McLean,  J.  G.  Sullivan. 

C  \MPBELL— LYLE  L,  of  Toronto,  Ont.  Born  at  Wangwille,  Ont.  Educ. 
H  V.Sc,  Univ.  of  Tor.  1913.  1913.  drafting,  W.  E.  Judge,  San  Francisco;  1914-15, 
•  onstrn.  and  millwork,  Trinity  Mining  Co  :  1915,  tracing  and  details.  Wheelock  & 
Christie,  Orangeville;  1915-16.  asst.  hvdrographer  and  1916-17,  hydrographcr  in 
charge  of  Ottawa  dist.,  Hydro  Elec  Power  Comm.:  July  1917  to  date,  details  of  design 
ami    layout    of   hydraulic   developments,    H.E.P.C. 

References:  H.  G.  Acres,  W.  Harland,  T.  H.  Hogg,  J.  R.  Montague.  A.  E  Nourse, 
M.   V.  Sauer. 

CAMPBELL— VINCENT  HENRY,  of  Winnipeg,  Man.  Born  at  Halifax, 
U.S.,  July  19th,  1880.  Educ,  high  school.  1901-06.  with  C.P.R.  on  main  line  and 
branches  as  rodman  and  topog'r;  Feb. -Dec.  1907,  inst'man,  G.T.R.,  on  constrn. 
of  main  line  and  revision  of  location;  May-Aug.  1908.  inst'man,  C.P.R.  on  grade 
reductions  on  line  near  Maple  Creek.  Alta.;  Aug.-Dec.  1908, , res.  engr.,  C.P.R..  on 
constrn  .  Moose  .law  X.  W  ;  Mar -Dec.  1909.  res.  engr.  of  constrn.,  C.P.R.,  Leth- 
bridge-MacLeod  eu'olT:  1910,  C.P.B  ,  as  res.  engr.  on  constrn.  of  Carmangay  branch; 
1915.  asst  ■  1 1 -t  engr.,  Manitoba  Public  Works;  .Ian.  1916  to  date,  dist/engr.. IReclama- 
lioii    branch,    Man     PI  I  \\ 

References:  C  II  Blanchard,  II.  A  Bowman,  P.  Burke-Gaffncy,  A.  H.  Corbett, 
R.  W    McKinnon. 

CARMICHAEL   -ROSS    MacNEVIN,    of    Toronto      Born    at    Kenora,    Ont.. 

Jth,    1890.      Educ  .   B.A.Sc,  Toronto  Univ.   1913       Machine  shop,  Vulcan  Iron 

Work-,  Winnipeg,  also  tracing,  Manitoba  Bridge  &  Iron  Works  during  college  course; 

I'M  I   to  date  with   Hydro  Elec.  Power  Comm.  as  follows:  1914-18,  asst.  hydrometric 

,   gathering  stream   flow  data  and  hydraulic  investigation   work;   Feb.    1918  to 

designer   of    hydraulic   structures,   gen.    layout,   anil   details,   H.E.P.C. 

References:  II  G.  Acres,  W.  Harland,  T.  II.  Hogg.  J.  A.  Knight,  J.  R.  Montague, 
A.  E.  Nourse,  M.   \     Sauer. 


CONNELL— JASPEB  SPONCE,  of  Vancouver,  B.C.  Born  at  New  York 
City.  July  30th.  1884.  Educ  ,  B.S.  (C.E.)  N.  V.  Univ.  1906.  1907-08,  supt.  of 
constrn.  with  Hedilen  Constrn.  Co.,  XV,  in  charge  of  Westshore  R.R.  Pier  and 
Ferry  Terminals,  N.Y.C  ,  and  power  plant  for  Clark  Thread  Mill,  Harrison,  N.J  ; 
1908-09,  in  charge  design  and  estimating  for  Jones  Constrn..  N.Y.C;  1909-12,  supt. 
of  constrn  ,  Thompson-Starrett  Co.,  in  NY..  Calif,  and  Penn'a.,  in  full  charge  of 
constrn.;  1912-June  1919.  various  conslt.  and  constrn.  work  on  Pacific  coast;  at 
present,  manager  of  Foundation  Co.  of  B.C.  Ltd. 

References:  H.  J.  Cambie.  J.  W.  Doty,  H.  K.  Dutcher,  E.  G.  Matheson,  W.  G. 
Swan,  O.   A.   Walkem. 


DAVIS— JOHN  CASWELL,  of  Winnipeg.  Man.  Born  at  Montreal,  Aug.  19th. 
INNS.  Educ,  B.A..  Laval  Univ.,  Montreal,  1907;  B.Sc.  (mech.  eng.)  McGill  Univ. 
1912.  1913-20,  design  fire  protection  systems  for  many  large  industrial  plants, 
fire  protection  devices:  at  present,  with  Grinnell  Co.  of  Canada  Ltd.,  in  responsible 
charge  of  fire  protection  systems,  design  and  installation  from  Port  Arthur  to  the 
foot  of  the  Rocky  Mis. 


References:   W, 
B.  S.   McKenzie.  J 


C.  Chaee. 
A.    Meindl. 


T.   R.   Deacon,  H.   A.  MacKay,  W.   M.   MacPhail, 


DAWSOX— WILFRID  LAURIER,  of  Ottawa.  Born  at  Plevna,  Ont.,  2nd 
July  1892.  Educ,  B.Sc  (E.E.)  Queen's  Univ.,  1913.;  prelim.  D.L.S.  1913;  special 
student,  London  (Eng.)  Univ.  1919.  1910,  (0  mos.)  topog.  Ste  Croix  River  Boundary. 
N.B.;  1911,  (6  mos.)  testman,  Elec.  Standards  Laboratory,  Ottawa.  1912,  (6  mos.) 
transitman,  C.P.R.,  Ottawa;  1913-14,  asst.  to  C.  F.  Miles,  D.L.S.  on  survey  inspection 
in  Alberta;  1914-15,  asst.  to  waterworks  engr.,  City  of  Ottawa,  i/c  waste  water  and 
constrn.  work,  etc;  1915-19,  on  active  service.  Major  in  1916;  1919,  4  mos.,  detail 
design,  B.A.  Nickel  Corp.,  Deschenes;  at  the  present  time,  telephone  switchboard 
engr.,   Northern  Elec  Co.,  Montreal. 

References:  O.  Higman,  L.  W.  Gill,  W.  F.  M.  Bryce,  A.  J  Lawrence,  W.  W  Benny. 

DeLONG— ROBERT  KEYS,  of  Hampton,  N.B.,  born  at  Shannon,  N.B.,  Jan. 
5th,  1895.  Educ,  high  school;  I.C.S.;  passed  Deputy  Land  Surveying  exam,  at  N.S. 
Tech.  Coll.  1915.  Aug.-Dec  1913  on  location  survey  party;  June-Dec  1914,  May 
1916-June  1917,  on  constrn.,  rodman,  etc.;  June-Nov.  1917,  leveller  on  location, 
all  with  St.  J.  &  Que.  Ry.;  Nov. -Dec  i917,  charge  of  survey  party  on  highway  survey 
from  St.  John  to  St.  Stephen,  D.P.W.;  July  1918  to  date,  transitman,  C.N.R.,  Moncton. 

References:  A.  D.  W.  Cuthbert,  R.  H.  Emmerson,  E.  G.  Evans,  C.  O.  Foss, 
II.  Phillips,  II.  A.  Ryan. 

DENNIS— WILLIAM  MELBERN,  of  Ottawa,  Ont.  Born  at  Tyne  Valley, 
P.E.I. ,  July,  7th,  1885.  Educ,  B.Sc.  (Civil)  McGill  Univ.  1909;  D.L.S.  and  geodetic 
engr.  1909,  articled  pupil,  G.C.Rainboth,  asst.  St.  John  River  Boundary;  1910,  articled 
pupil,  N.  J.  Ogilvie,  asst.  Chilcat  R.,  Alaska;  1911-12,  in  charge  of  triangulation 
and  photo-topographic  survey,  Canada-Alaska  Boundary;  1913-15  in  charge  of 
reconnaissance  and  primary  triangulation  on  B.C.  coast;  1916-17,  in  charge  of  recon- 
naissance and  primary  triangulation  in  N.B.,  Geodetic  Survey  of  Canada;  1918  to 
date,  geodetic  engr.,   in   charge  of  B.C.   coast  survey. 

References:  J.  D.  Craig,  H.  K.  Dutcher,  J.  J.  McArthur,  N.  J.  Ogilvie,  W.  H. 
Powell,  J.  L.  Rannie,  F.  B.  Reid,  W.  M.  Tobey. 

DOODY— CYRIL  WILLIAM,  of  Regina,  Sask.  Born  at  Winchester,  Eng.. 
June  1st,  1886.  Educ.  private  school;  full  1st  class  honors,  City  &  Guilds  of  London 
Inst.;  telephony  1907.  1907  (l!4yrs.)  workshop,  Maritime  Telegraph  &  Telephone 
Co.,  Halifax;  1909,  inst',  switchboard  and  line  maintenance,  same  company,  Amherst. 
N.S.;  1910-13,  in  charge  of  all  maintenance  of  plant,  Mar.  Tel.  &  Tel.  Co.,  Cape  Breton 
Islands,  head  office,  Sydney,  N.S.,  also  assisted  supt.  on  development  studies  of 
outside  work;  1913-15,  miscellaneous  work  as  inspector  for  head  office,  Sask.  Govt. 
Telephones,  in  charge  and  asst.  on  installations  and  plant  maintenance;  1915-19, 
comm.  officer,  Imperial  Territorials,  Royal  Engrs.;  1919  to  date,  head  office  inspector, 
Sask.  Govt.  Telephones,  at  present  acting  as  manager,  Regina  Telephone  Exchange. 

References:  S.  R.  Parker,  H.  B.  Sherman,  W.  Warren,  J.  H.  Winfield. 


CARTEB      III  '.II    CLAY,  of   Winnipeg,   Man.     Horn  at   London,  Eng.,  Feb. 

5th,    l^M      Educ  .  St.   Albans  School:   Polytechnic  Regent  St.,  London.     1906-14, 

mill    ('  1'  It     constrn.   dept,   as   follows:    1906-10,   field   draftsman,  transitman,  etc.; 

1910-14,  res    engr    of  constrn.  on  double  track  and  grade  reduction  work;  Aug.  1914, 

'       on  overseas  service,  3  yrs    held  comm.  in  6th  South  Stafford  Regt., 

1      i       returned    May   1919:  at  present,  resumed   with  C.P.R. 

engi    oi   ■  on  >rn. 

Reference!    W.   V.  James,  C.  D    MaoKintosh,  T.  C.  Macnabb.  A.E.Sharpe.  F.A. 

CASWELL     ROBERT   JOHN,   of    London,   Out.     Born   at   Coldwater,   Ont., 

\pril    13th,    1VI2       Educ  .   public  and   high   schools;  2  yrs.  night  classes  in  maths.; 

I    tuition;  [.C.8      Summers:  1908-09,  on  ry.  constrn  ,  rod  and  levelman,  C.P.R.; 

1910  I-'.  C  IMS     constrn.  dept  ,  transitman   in  charge  field  party  on  layout,  surveys, 

quantitie     foi   contractoi      on  heavy  concrete  work  and  bridges  in  connection  with 

ted   double  track  ry.  through   east   end  oi    Montreal,    1912-15;  Jan. -Oct.   1915, 

transitman    ill    charge  of   party   on   completion  of  constrn.  of  25  miles  of  Lake  Erie 

<v.    Northern    l(v  ;    1915-16,   asst.   engr  „    \\  est  inghouse,  Church    &   Ken,   on   constrn. 

of  powder  factory,  in  charge  of  layout  of  bhlg-  .  machines,  water,  etc  :  1916-17,  field 

engr,  The  Foundation  Co    Ltd.,  on  layout  of  bldgs.  in  connection  with  constrn. 

of  nickel  refinery;  1917-18,  chief  oi  field  part]  on    urvej    Foi  new  power  canal,  Hydro 

i       Power  Comm.,  in  charge  of  surveys,  constrn   etc.;  1917-18,  senior  transitman, 

C  I'  I!  .  ma  i  nte  nance  dept .,  London,  in  charge  of  partie    and  asst    to  res.  engr.;  Sept. 

ii     to  date,  div.  engr.,  maintenance,   in  charge  of  roadwai   and   iti  natures,  C.P.B. 

Reference      A    C    l»    Blanchard,  C.  T    DeLamcre,  J.  M    R,  Fairbairn,  A    c 
nzie    B    i; iplej ,  J    M    Sillii 


EVANS— EDWIN  RONALD,  of  Moncton,  N.B.  Born  at  Hampton,  N.B., 
Aug.  1st,  1891.  Educ,  matric  into  Mt.  Allison  School  of  App.  Science  1907;  I.C.S. 
1909-11,  in  charge  and  inst'man  of  eng.  work,  Montreal  General  Contracting  Co.  Ltd. 
on  contract  for  deepening  the  all  Canadian  Channel,  St.  Lawrence  River,  Kingston 
to  Brockville,  drafting,  etc;  Jan-Apr.  1912.  in  charge  of  party  and  inst'man,  hydro- 
graphic  surveys,  Northumbcr  Strait  Ry.  Co.,  drafting  for  proposed  wharves  for  car 
ferry;  1912-14,  in  charge  of  party  and  inst'man,  ry.  surveys,  prelim,  and  location 
between  Buctouehe  and  Loggicville;  1914-15,  with  Buctouche  &  Moncton  Ry.,  in 
charge  of  erecting  trestle  at  Scotch  Settlement,  in  charge  party  on  realignment  survey 
and  making  plans  for  changes  in  alignment;  1915-19,  military  service  overseas, 
Artillery:  July  1919  to  date,  engr.  in  charge  of  constrn..  cross  sectioning  excavating 
and  grading,  C.N.Ry. 

References:  C.  B.  Brown,  H.  J    Crudge,  E   G.  Evans,  F.  11.  Fay,  F.  B.  Fripp 

G.    W.    Shearer.    S.    B.    Wass. 

I'M  HUE  -HOWARD  WALLACE,  of  West  mount,  P.Q.  Born  at  St.  David's, 
I  inl  .  May  51  h.  1883.  Educ,  grad.  S.P.S.,  1910;  Coll.  Inst.;  Normal  Schools.  6  mos  , 
machinist,  Porter  Fiber  Bottle  Co.,  Lewis  ton,  NY.;  2  yrs.  power  house  operator, 
Niagara  Falls  Power  Co.;  14  mos.,  Bell  Telephone  Co.  of  Canada,  manager  at  Leth- 
bridge,  Bed  Deer  and  Lacombe,  Alia.;  5  mos.,  Federal  Eng.  constrn.  Co.,  Toronto 
electrician  and  sales  engr.;  6  mos.  sales  engr.,  Tungstolier  Co.  of  Canada.  Toronto. 
8  yrs.  sales  engr.  and  sales  manager,  Northern  Electric  Co.,  Montreal  and  Winnipeg; 
one  mo  ,  sales  engr.,  Monarch  Elec:  Co.,  Ltd. 

References:  J.  A  Burnett,  .1  M  R  Fairbairn,  P.  Gillespie,  L.  A.  Herdt,  C.  M. 
McKergOW,   11.   Rolph,  W     M    Sutherland.   L     R.  Thompson 
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FLOOD— JOHN"  NASH,  of  St.  John,  N.B.  Born  at  St.  John,  N.B.,  June  1893. 
Educ,  B.S.C.  (C.E.)  Univ.  of  N.B.  1916.  1913,  C.P.R.,  191.5  geological  survey 
in  Northern  Ontario,  1916  with  Ship  Channel!  Staff  of  Marine  Dept.,  on  St.  Lawrence 
constrn.,  St.  John;  1918-19,  supt  ,  Sheffield  Coal  Co.  Ltd.,  Minto,  N.B.;  Apr.  1919 
to  date,  partner  in  contracting  firm,  John  Flood    &  Sons. 

References:  W.  S.  Bellows,  A.  R.  Crookshank,  G.  G.  Hare,  G.  N.  Hatfield. 
V.  F.  W.  Forneret,  G.  G.  Murdoch. 

FOSTER— NORMAN  ISAAC,  of  Fre  lericton.  N.B.  Born  at  Brookville,  N.B., 
Feb.  22nd,  1885.  Educ,  B.Sc.  (C.E.)  Univ.  of  N.B.  1913;  Prov.  Normal  School  of  N.B 
Summers  1909-13,  roJman,  draftsman  and  levelman;  1913,  topog'r  on  ry.  location, 
Que.  Central;  1914,  contractors  engr.  on  St.  John  Valley  Ry.;  1915,  land  surveys 
with  A.  A.  Colter,  Prederieton;  1910-17,  making  and  inspecting  shells;  1917  to  date, 
asst.  engr.,  Dom.  Water  Power  Branch,  in  direct  charge  of  work   in  N.B. 

References:  D.  W.  Burpee,  A.  A.  Colter,  C.  O.  Foss,  G.  G.  Hare,  B.  M.  Hill, 
H.  W.  Mahon,  K.  H.  Smith,  J.  A.  Stiles,  A.  G.  Tapley,  S.  B.  Wass. 

FRASER— HORACE  McNAUGHTON,  of  Vancouver.  B.C.  Born  at  Port 
Arthur,  Ont.,  Dec.  6th,  1889.  Educ,  1  yr., "Washington  State  Coll.;  3  yrs.,  private 
tuition;  St.  Andrews  Coll.,  Toronto.  Seasons  1908-09,  with  Guggenheims,  operating 
elec.  locomotive  and  gen.  work  about  small  mining  railroad;  1910,  on  road  constrn.; 
6  mos.,  contract  work;  powder  drifting,  North  Columbia  Gold  Mining  Co.;  1911,  on 
surveys  for  E.  S.  Wilkinson,  B.C.L.S.;  April  1913,  became  apprenticed  to  E.  S.  Wil- 
kinson, Victoria,  B.C.;  1914-15,  in  partnership  with  B.  Rimmer,  on  gen.  eng.  work; 
Aug. -Sept.  1914,  made  110  miles  ry.  reconnaissance  survey  in  B.C.  and  S.E.  Alaska; 
1915,  surveyed  and  supervised  tunnel  in  Atlin,  R.C.;  Feb.  1916  enlisted  231st  B:\tt  . 
C.E.F.,  rank  lieut.,  served  in  France  as  L.G.O.  and  works  officer,  also  coy.  commander 
and  education  officer,  demobilized  June  1919;  at  present,  asst.  to  E.  A.  Jamieson, 
A. ME. I.C.,  on  hydro  elec.  power  surveys. 

References:  E.  A.  Jamieson,  F.  E.  Leach,  W.  H.  Powell.  G.  P.  Stirrett,  J.  A. 
Walker. 

FULTON— WILLIAM,  of  Winnipeg,  Man.  Born  at  Ayr.  Scotland,  Sept.  12th. 
1869.  Educ,  Leeds  Grammar  and  Churchwell  Coll.  Since  spring  1905  with  Mani- 
toba Govt,  as  follows:  1905,  rodman;  1906-07,  leveller  and  asst.  to  res.  engr.;  asst. 
engr.,  drainage  and  reclamation,  1907-10  Macdonald  munic'y.;  1910-15,  Westbourne, 
Lansdowne  munic'y.;  1916-18,  overseas;  at  present,  asst.  engr.  in  charge  designs 
roads,  drains  and  bridges,   Reclamation  Branch,   Manitoba  Govt. 

References:  H.  A.  Bowman,  L.  B.  Copeland,  A.  McGillivrav,  R.  W.  McKinnon, 
F.  A.  W.  Mac-Lean. 

GRAVES— WII.LARD  FRANKLIN,  of  Westmount.  Born  at  Lancaster,  Ohio, 
Sept.  12th,  1874.  Educ,  high  school;  3  yrs.  eng.,  Ohio  Univ.  1896,  timekeeper, 
material  inspector  for  contractor,  elec.  light,  waterworks,  sewers,  Illinois  and  Michigan; 
1897-98,  rod,  inst'man,  railroad  location  and  constrn.,  M.B.H.  &  C.Ry..  and  Indiana 
Central  Ry.;  1898,  supt.  for  contractor,  constrn.  of  bldg.,  Charleston,  W.  Va.;  1899, 
inst'man,  constrn.,  substructure,  Arkansas  River  Bridge  (pneumatic  work,)  C.R.I. 
&  P.  Ry.;  1900,  res.  engr.,  constrn.,  Choctaw,  Okla  &  Gulf  Ry.;  1901-02,  engr.,  M. 
of  W.,  same  ry.;  1903-05,  asst.  to  chief  engr.  .South  Side  Elevated  Ry.,  Chicago; 
1900,  asst.  engr.,  M.  of  W.,  Missouri  Pac  Ry.;  1907-13,  supt.,  way  and  structure, 
Chicago  City   Ry.  Co.;   1913  to  date,  chief  engr.,  Montreal  Tramways  Co. 

References:  F.  W.  Cowie,  A.  E.  Doucet,  J.  A.  Duchastel,  J.  M.  R.  Fairbairn 
R.  M.  Hannaford,  L.  A.  Herdt,  R.  S.  Kelsch,  K.  B.  Thornton. 

GRAY— WILLIAM  HENRY,  of  Vancouver,  B.C.  Born  at  Shelburne,  Ont  , 
10th  June  1889.  Educ,  2nd  Yr.  App.  Science.  Univ.  of  B.C.  1909-15,  Mech.  Engr! 
Dept.  C.P.R.;  1915  (5  mos.)  with  Foley,  Welsh  &  Stewart  as  mech.  engr.;  enlisted 
May  1915;  wounded  1916;  still  a  patient  in  Military  Hosp.,  and  attending  Univ. 
of  B.C. 

References:  E.  G.  Matheson,  W.  H.  Powell,  J.  W.  Anderson.  W  B  Youno 
P.   Philip.  g' 

HAWES— WILLIAM  THOMAS,  of  Montreal.  Born  at  Caleot,  England,  Oct 
27th,  1892.  Educ,  2  yrs.  mech.  eng.,  Central  Tech.  School,  Reading,  Eng.  1907-10 
pupil  to  mech.  engr.,  structural  steel  work,  gas  engines,  etc.;  1910-14,  with  Gen.  Ry' 
Signal  Co..  in  varying  capacity  of  cost  clerk,  purchasing  clerk,  clerk  to  supt.  and 
junior  draftsman;  1917-18,  production  supervisor,  Marconi  Wireless  Telegraph  Co  , 
later  as  supt.;  1918-19,  in  charge  of  brass  workshop,  Central  Eng.  Co.,  Montreal', 
specializing  on  ship  telegraph  instruments  and  motor  generator  constrn.  for  loco- 
motive equipment;  Jan.  1920  to  date,  manager,  Scientific  Experimenter  Ltd.,  Montreal. 

References:  J.  A.  3urnett,  R.  M.  Hannaford,  G.  C.  Perkins,  V.  I.  Smart,  A.  Walker. 

HAYES— JAMES  BERTRAM,  of  Halifax,  N.S.  Born  at  Springhill  NS 
Mar.  31st,  1892.  Educ.  SB.  (C.E.)  N.S.  Tech.  Coll,  1916;  B.A.,  Mt.  AllisonUniv" 
1912;  B.Sc  Dalhousie  I  niv.,  1913.  Summers  1908-13,  draftsman;  1914  (5  moj  i 
rodman,  Halifax  Ocean  Terminals  Ry.;  1915  (5  mos.)  inst'man.  on  constrn  HOT' 
May  1916-June  1919,  military  service,  1916-18,  with  No.  2  Constrn.  Coy  'installed 
and  operated  water  supply  system  of  Jura  Group,  C.F.A.  in  France,  also  officer  in 
charge  roads.  Russian  labour  and  a/adjt. :  July  1918,  attached  to  staff  of  chief  engineer 
Can.  Corps;  1918-19,  with  12th  Batt.  C.E.,  in  the  field;  had  charge  of  constrn  and 
repair  of  roads,  light  rys.,  bridges,  etc.;  at  present,  field  engr.  in  charge  of  constrn 
N.   S.   Tramways    &   Power  Co.,   Ltd.,   Halifax. 

References:  J.  I,.  Allan,  H.  W.  L.  Doane,  F.  R.  Faulkner  I  P  Maenab  I 
McGregor,  J.  W.  Roland,  R.  H.  Smith.  '      '  iUacn'1"'  *■ 


JACKSON— ARTHUR,  of  Winnipeg,  Man.  Born  at  Hamilton.  Out.,  July  2nd, 
1889.  Educ,  B.Sc,  Queen's  Univ.  1916.  1908-11,  draftsman  apprentice;  1912, 
draftsman;  summer  1913,  draftsman,  all  with  Hamilton  Bridge  Works;  1914,  draftsman 
with  Hamilton  Steel  Constrn.  Co.;  1915,  with  5th  Field  Coy.,  Can.  Engrs..  Militia 
Unit,  camp  engr.,  Barriefield,  Camp;  1916-May  1919,  with  Can.  Engrs.  in  Belgium 
and  France,  sgt.,  later  lieut.;  Aug.  1919  to  date  with  Man.  Bridge  &  Iron  Works, 
as  draftsman,   later  estimator. 

References:  T.  R.  Deacon,  J.  A.  McFarlane,  A.  Maephail,  II.  A.  MacKay, 
G.   P.   Morse,  W.  P.  Wilgar. 

LECLERC— PIERRE,  of  Montreal,  P.Q.  Born  at  Vereheres,  P.Q.,  Sept.  8th, 
1872.  Educ,  Academie  Commerciale  du  Plateau  and  Montreal  College;  I.C.S. 
1889-98,  with  Jacotel  &  Bros.,  Leclerc,  Pelletier  &  Brosseau;  Garth  Co.,  Blouin, 
Desforges  &  Latourelle,  as  mechanic  installing  heating  plants,  steam  boilers,  pumps, 
etc.,  for  sewage  and  water  works;  1898-1908,  private  practice  as  contractor  for  heating, 
plumbing  and  water  works;  1908  to  date,  water  works  dept.,  City  of  Montreal,  in 
responsible  charge  of  distribution  mains,  services,  hydrants,  etc;  at  present,  supt. 
of  northern  and  eastern  divs.,  water  works  dept.,   Montreal. 

References:  R.  N.  Hannaford,  H.  G.  Hunter,  W.  S.  Lea,  P.  E.  Mercier,  R  A. 
Ross,   E.   Vanier. 

L(  >VE— ALEXANDER,  of  Hamilton,  Ont.  Born  at  Saltcoats,  Scotland,  Dec. 
6th,  1890.  Educ,  B.Sc  (eng.)  Glasgow  Univ.  1912.  Apr. -Sept.  1909  and  1910, 
draftsman,  mech.,  Win.  Young  &  Sons,  Ardrossan,  Scot.;  May-Sept.  1911,  mechanic, 
Glengarnock  Iron  &  Steel  Co.,  Ardeer,  Scot.;  May-Sept.  1912,  tracer,  Hamilton 
Bridge  Works  Co.  Ltd.,  Hamilton,  Ont.;  1912-13,  draftsman,  div.  engr's  office,  C.P.R., 
Ontario  div.;  1913-14,  div.  surveyor's  office,  C.P.R.,  Toronto,  leveller  and  draftsman; 
July-Nov.  1914,  transitman  in  same  dept.,  in  charge  of  party;  Nov.  1914,  enlisted, 
served  overseas  with  19th  Inf.  Batt.,  lieut.  in  Can.  Engrs.  Mar.  1917-Sept.  1919; 
Oct.  1919  to  date,  detailer,  Hamilton  Bridge  Works  Co.  Ltd. 

References:  J.  G.  Campbell,  J.  G.  Jack,  J.  A.  McFarlane,  R.  K.  Palmer,  A.  P. 
Walker. 

LYS— CHARLES  ROBERT,  of  Winnipeg.  Born  at  Wynberg,  S.  Africa,  Apr. 
4th.  1884.  Educ,  public  school,  business  coll.,  I.C.S.  1907  to  date  with  Manitoba 
Govt,  as  follows:  1907-09,  rodman,  etc.  on  drainage;  1910,  rodman  and  levelman; 
1911,  inspector  on  floating  dredge  work;  1912,  in  charge  of  location  and  constrn.  for 
drainage  in  Dauphin  and  Ochre  River  municipalities;  1913-16,  in  charge  of  location 
and  constrn.  of  drainage  under  F.  A.  W.  Mac-Lean;  1917  to  date,  engr.  in  charge  of 
clearing,  roads,  bridging,  etc.,  Man.  Govt. 

References:  C.  H.  Blanchard,  H.  A.  Bowman,  A.  H.  Corbett,  A.  McGillivrav, 
R.  W.  McKinnon,   N.  J.  Wallis. 

MACDONALD— CHARLETON  EWING,  of  Toronto,  Ont.  Born  at  Toronto, 
Sept.  5,  1891.  Educ,  B.A.Sc,  Univ.  Toronto,  1918.  Summers:  1909-10,  mainten- 
ance, eng.  dept.,  C.P.R.;  1911,  miner,  Coniagas  Mines,  Cobalt;  1912-14  and  17,  eng. 
dept.,  Can.  Copper  Co.;  1912-13,  foreman,  Creighton  Mine;  1914-17,  sgt.,  Can. 
Engrs.  and  lieut.,  Can.  Pioneers,  C.E.F.;  1918,  speaker,  U.S.  Liberty  Loans,  military 
instructor,  Concord,  N.H.;  1918-19,  experimental  and  research  work,  metallurgical 
dept..  International  Nickel  Co.  of  Canada;  1919,  special  report  for  vocational  officer, 
D.S.C.R.  on  mining  and  metallurgical  industry  in  Ontario;  at  present,  sales  engr. 
(manager,  sales  dept.)  Internat.  Nickel  Co.  of  Canada,  technical  and  metallurgical 
work. 

References:  W.  A.  Bucke,  W.  Chipman,  G.  T.  Clark,  D.  W.  Harvev,  H.  E.  T. 
Haultain,  C.  S.  L.  Hertzbcrg,  A.  T.  C.  McMaster,  C.  R.  Young. 

MacDONALD— JAMES  WILLIAM,  of  Halifax,  N.S.  Born  at  Green  Hill, 
N.S.,  Nov.  25th,  1893.  Educ,  high  school  course  at  Pictou  Academy;  3  yrs.  eng., 
Dalhousie  Univ.;  1  yr.  mech.  eng.,  N.S.  Tech.  Coll.  1913-14,  surveying  and  plotting 
maps,  Halifax  Power  Co.;  1915-16,  Foley  Bros.,  Welch,  Stewart  &  Fauquier,  in 
drafting  room  and  surveying  and  layout  of  constrn.  work  outside;  May  1917  to  date, 
draftsman,  Imperial  Oil  Ltd.,  Halifax,  making  layout  plans,  mech.  drawing,  pipe 
work,  etc,  part  of  time  on  inst'work  on  outside  constrn. 

References:  F.  R.  Faulkner,  E.  F.  T.  Handy,  C.  B.  Leaver,  F.  C.  Med, in,  .1. 
W.    Roland. 

MACKENZIE— JOHN  FENWICK  FRASER,  of  New  Glasgow,  N.S.  Born 
at  New  Glasgow,  June  25th,  1893.  Educ  Grade  X  cert  if.,  New  Glasgow  High 
School;  3  yrs.,  Prov.  Evening  Tech.  Schools;  etc.  1911  to  date  with  Maritime 
Bridge  Co.  Ltd.  as  follows:  1911-15,  structural  drafting  apprenticeship;  since  1915 
structural  detailer  and  checker,  also  instructor  of  structural  drafting  in  New  Glasgow 
branch  of  Prov.  Evening  Tech.  Schools  (4th  term.) 

References:  D.  M.  Chadwiek,  A.  R.  Chambers.  D.  Levis,  W  G  Matheson. 
It.  B.  Stewart. 

MacLEAN— MALCOLM.  BROWN,  of  Welland,  Ont.  Born  at  Marshville, 
Out  ,  5th  Feb.  1891.  Educ.  8.  P.  3.  Toronto,  1908-09;  1909-10  Hodman;  1911-12. 
Inst  rumentman.  City  Engr  Office.  Regina,  Sask.;  1913-15  Inst  runient  man,  Welland 
Shi])  Canal;  1917-19  on  active  service  in  chg.  of  Bldg.  iv  maintaining  Lt.  Rlys.  in 
France  &  Belgium.      At  present  time  Office  Engr.  Sect.  3  Welland  Ship  Canal. 

Reference:  A.  J.  Grant,  F.  S.  Lanier,  J.  C.  Ball.  H.  M.  Balfour,  W.  II.  Sullivan 


HOWARD— JAMES   PROCTOR,  of  Winnipeg,  Man.     Born  at  Winnipeg  Man 
Sept.  2nd,  1897.     Educ  ,  grad.  Kelvin  Tech.  High  School  1914,  2  vrs.  elec   engr'  Univ' 
of  Man.     Since  April   1916  in  light  and  power  dept.,  City  of  Winnipeg,  as  helper 
journeyman,  electrician  at  maintenance  and  power  house  constrn.,  and  at  present 
elec  draftsman. 

References:  E.  V.  Caton,  J.  N.  Finlayson,  J.  W.  Houghton,  J.  A    MacGillivr-iv 
J.  A.   H.  O'Reilly.  " 


MACPHAIL—  JEFFREY  BIHI.AM).  of  Montreal.  Born  at  Montreal. 
Oct.  29th,  1894.  Educ,  B.  A  ,  McGill  Pniv.  1911  (Honors  Mats.  &  Physics)  at 
present  taking  B.Sc  course;  1914-May  1918  on  active  service  as  sapper  to  adjt 
bgde.  major,  C.R.E.,  under  Lt  -Col.  II  T.  Hughes,  building  roads,  ramps,  dugouts, 
trenches,  etc;  1918-Mar.  1919,  bdge.  major,  C.E.,  Training  Centre,  Seaford,  Eng. 

References:   H.  T.   Hughes,   II     F     H.   Hertzberg,   A     Maephail,  E.  C.   Goldie, 
C.  R.  Crysdale,  J.  M.  Rolston,  D.  M.  Mathieson. 
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MADDEN— MAURICE  STUART,  ol  Keewatin,  0n1  Born  a1  Napanee, 
Ont.,  Jan.  27th.  U.S.  1910;  3  '  »'v. 

1910  (S  mos.),  student  apprentice,  Can.  Westinghouse  Co.;    1912  (5  mi 

P  W  D.,  prov.  of  Sask.;  1913,  asst.  engr.  on  power  survey  of  rivers  ol  southern 
Manitoba,  Hydrometric  Survey;  1913-14,  asst.  engr.,  Man.  Hydrometno  Survey 
on  Winnipeg  River  power  survey  at  Kenora  and  Keewatin;  1914-16,  stream  measure- 
ment work.  Man,  Hydrometric  Survey;  1916  to  date,  res.  engr.  at  Keewatin  for 
.Man.  Hydrometric  Survey,  in  charge  of  hydrographic  survey  work  with  regard  to 
control  of  levels  of  Lake  of  the  Woods. 

References:  C.  II.  Attwood,  J.  B.  Challies,  T.  H.  Dunn,  M.  C.  Hendry,  J.  T. 
Johnston. 

McCLELLAND— HAROLD  ROBINSON,  of  Montreal,  Q.P.  Born  at  Bally- 
mena,  Ireland,  Sept.  21st,  1884.  Edue.,  undergrad.  Royal  Univ.  of  Ireland,  courses 
in  steam  and  elee.  engr..  Marine  architecture,  mechanics,  etc..  at  Glasgow  Tech. 
Coll.;  British  Hoard  of  Trade  certificate  as  chief  engr.  1902-07  apprentice  engr. 
with   John   Lang   &  Sons,  Johnstone,  and  the  Fairfield  Shipbuilding    &  Eng.   Co., 

in;  May-Aug.  1907,  with  latter  company  as  eng.  draftsman;  1907-11,  eng.  in 
charge  of  watch  at  sea.  Clan  Line  Steamers,  Ltd.;  1911-14,  yard  manager,  Elderstie 
Craving  Dock  &  Repair  Works,  Glasgow,  in  full  charge  of  and  responsibility  for  all 
operations;   1914-18,  surveyor  to  Lloyds  Register  of  Shipping,   1916-18  surveyor  in 

ge  of  Chicago  and  Southern  Great  Lakes  office;  at  present,  vice-pres.  N.  E. 
McClelland  and  Co.,  Ltd.,  naval  architects,  etc. 

References:  F.  A.  Combe,  W.  E.  L.  Dyer,  J.  T.  Farmer,  A.  Hutchison,  I.  J. 
Tait. 

McCLELLAND — NORMAN   EMILE,   of  Westmount.     Born   at  Ballymena. 

I.    \iil-    12th     1876       F.duc.,  private  schools  and  tutors;  courses  in  naval  archi- 

re   and    mechanics,   Tech.   School,  Belfast.     1891-96,   apprentice  with   Harland 

&  \\  olff  Ltd.,  Belfast;  1896-99,  North  Yard  manager,  same  firm;  1899-1916,  surveyor 

to  Lloyds  Register  of  Shipping,  1914-16,  principal  surveyor  for  U.  S.  and  Canada; 

1916-17,   chief  surveyor,   American  Bureau  of  Shipping;  since  July   1917,  on  own 

presi  i  '  presidenl  of  X.  E.  McClelland  &  Co.  Ltd.,  conslt.  naval  architects, 

engrs.  and  surveyors. 


Reference:   F.  A.  Combe,  W.  E.  L.  Dyer,  J.  T.  Farmer,  A.  Hutchinson,  I    J. 


Tait. 


McCUAIG— PETER  JOHN,  of  Winnipeg,  Man.  Born  at  Beaverton,  Ont. 
Apr.  18th,  1884.  Educ,  B.A.Sc.,  Univ.  of  Tor.,  1909;  school  teacher's  certificate, 
Part  2.  Jr.  leaving.  May-Sept.  1910,  shop  course;  1910-11,  in  testing  room;  Mar.- 
June  1911,  trouble  work,  all  with  Cutler,  Hammer  Mfg.  Co  ,  Milwaukee  and  Win- 
nipeg; 1911-14,  constrn.  and  operation,  Wpg.  Elec.  Ry.;  1914-18,  overseas;  at  present 
with  Wpg.  Elec.  Ry.,  operation  duty. 

References:  W.  D.  Black,  F.  L.  Butler,  P.  Gillespie,  A.  W.  Lamont,  R.  W. 

MofTatt. 


MdNTIRE— EARL  JOHN,  of  Sandwich,  Ont.  Born  at  Cleveland,  Ohio, 
Dec.  24th,  1882.  Educ,  public  and  high  schools;  correspondence  schools.  1899- 
1904,  inst'man  and  charge  of  corp;  1904-16,  constrn.  engr.,  Republic  Iron  &  Steel 
Co.,  Youngstown,  Ohio,  complete  charge  of  all  constrn  work;  1916  to  date,  constrn 
engr.,  Can.  Steel  Corp.  Ltd.,  Ojibway. 

R3ierence3:  M.  E.  Brian,  H.  Thome,  J.  S.  Nells,  A,  J.  Stevens,  C.  W.  Tarr. 

MILLAR— JOHN  MACINTOSH,  D.S.O.,  M.C.,  of  Amherst,  N.S.  Born  at 
Lunenburg,  N.S.,  May  19,  1884.  Educ.,  4  yrs.  Dalhousie  Univ.  1901-05  (did 
not  take  final  exam.)  1905-07  topog.  transitman,  resident  engr.  and  asst.  chief 
draftsman  for  MacKenzie,  Mann  &  Co.;  1907-08,  res.  engr.,  T.C.Ry.,  Green  River, 
N.B  ;  1908-12,  office  engr.,  T.C.Ry.,  St.  John,  N.B.,  1912,  res.  engr.,  C.P.R.,  Heron 
Bay:  1912-13  asst.  engr.  in  charge  of  party  reconnaissance  and  location,  C.P.R., 
Lake  Superior;  1913-15  asst.  engr.,  in  charge  of  party  location  and  grade  revision; 
C.N.R.  Maritime  Dist.;  1915-19  on  active  service,  enlisted  in  ranks.  Demob,  as 
Lt.-Col.;  1919-20  asst.  engr.,  C.N.R.  in  chg.  party  on  grade  revisions  and  locations. 
At  present  time,  dist.  engr.  of  highways,  N.S. 

References:  G  C  Dunn,  C.  B.  Brown,  W.  A.  Duff,  A.  R.  Crookshank,  H.  Longley, 
S   B.  Wass. 

MITCHELL — JAMES  SIMS,  of  Paris,  Ont.  Born  at  Liverpool,  Eng.  Apr. 
18,  1892.  Educ,  B.A.Sc,  Univ.  of  Tor.  1914  May-Sept.  1912,  rodman,  C.P.R.; 
May-Sept  1913,  asst.  engr.,  D.P.W.,  Port  Arthur,  Ont.;  Oct.  1914-Apl.  1916,  demon- 
strator, highways  &  strength  of  materials  laboratories,  Univ.  of  Toronto;  May-Sept. 
I'M",  A:  May-June  1916  (7  mos.)  testing  &  inspection  for  Imperial  Munitions  Board, 
Toronto  and  Hamilton.  1916  to  Sept.  1919,  on  active  service;  Sept.  1919  to  date, 
asst.  engr.,  Dept.  Public  Highways,  Ontario. 

References:  W.  A.  McLean,  P.  Gillespie,  C.  R.  Young,  A.  L.  McDougall,  H.  T. 
Routly.T.  R.  Loudon. 

MORGAN— PHILIP  HAROLD,  C,  capt.,  of  Strathmore,  Alta.  Born  at  Ebbw 
Vale,  Monmouthshire,  Eng.,  Mar.  15,  1889.  Educ,  Ellw  Vale  Grammar;  private 
tuition,  1906-10,  pupil  in  estate  and  mining  surveying  depts.,  Ebbw  Vale  Steel  & 
Coal  Co.,  Ltd  :  1910-12,  asst.  surveyor.  Ebbw  Vale  Co;  July-Nov.  1912,  draftsman 
eng.  dipt  oi  Natural  Resources,  C.P.R.,  Calgary;  1912-14,  office  engr.,  Strathmore 
of  irrigation  contract  surveys;  Sept.  1914,  went  overseas, 
enlisted  in  Olouci    tei    I!''  m  Egypt.,  Palestine,  etc;  promoted  to  capt. 

and  adjt..  (  econded  to  Royal  Engrs.  for  survey  work; 

on  main  triangulation  of   Palestine,  etc,  demobilised  July  1919;  at  present,  office 
engr.,  Strathmore  office,  eng.  dept.,  Natural  Resources,  C.P.R. 

Reference*:  A.  S.  Dawion,  H.  B.  Mucklcnton,  E.  N.  Ridley,  R.  S.  Stockton 


MURPHY— MICHAEL  JOSEPH,  of  Moncton,  N.B.  Born  at  Halifax,  N.S.I 
June  4th.  1881.  Educ,  LaSalle  Academy;  college  matric;  business  course! 
1903-04  rodman  and  topog'r.,  N.S.  Eastern  Ry.;  1904-05,  in  prov'l.  engrs.  office! 
Halifax;  1905-06,  rodman  on  constrn.,  11.  &  S.W.Ry.;  1906-07,  topog'r.  and  levelled 
on  C.N.R..  Quebec  and  Ontario;  1907,  inst'man.  on  constrn.  of  spur  line  from  Algoma 
Central  Ry.  to  Superior  Copper  Co.  Mine;  1908,  asst.  engr.,  Georgian  Bay  Canal) 
1909-14,  leveller  on  location  party,  7  mos.  through  Rocky  Mts.,  then  inst'man. 
constrn.  of  G  T.P.lty.  through  mountain  section  in  Alta.  and  B.C.;  including  heavj 
rock  work  and  tunnels;  1914-15,  asst.  to  conslt'g.  engr.,  Can.  Govt.  Rys.;  1915todate| 
asst.  engr.  in  chief  engr's.  office,  Can.  Govt.  Rys.,  Moncton. 

References:  C.  B.  Brown,  C.  R.  Coutlee,  G.  B.  Hughes,  R.  W.  Leonard,  W. 
Duff,  M.  Murphy,  F.  B.  Tapley,  R.  F.  Uniacke. 

MUSGRAVE— WILLIAM  BURNTHORNE,  of  Kingston,  Ont.  Born  at 
Halifax,  N.S.,  Dec.  23rd,  1890.  Educ,  final  year  student  in  civil  engr.  Queen's 
Univ.  Summers:  1914  with  Minto  Coal  Co.,  Minto,  N.B.,  surveying,  drafting, 
trackwork;  1915,  geological  survey,  Sudbury,  Ont.;  Nov.  1915-June  1919,  military 
service;  Summer  1919,  geological  survey,  planetable-man,  Brittania,  B.C.  Peace 
River,  Alta.;  at  present,  attending  Queen's  Univ. 

References:  J.  C.  Gwillim,  W.  L.  Malcolm,  A.  Macphail,  T.  S.  Scott,  W.  P 
Wilgar. 

ORR— WILLIAM  SCOTT,  of  Niagara  Falls,  Ont.  Born  at  Cobourg,  Ont. 
May  26th,  1892.  Educ,  B.Sc,  Queens  Univ.  1916.  Summers:  1911-13,  rodman, 
C.N.O.Ry.;  1914-15,  Elec  Power  Comm.;  May-Dec  1916,  inst'man  in  constrn. 
dept  ,  G.T.R.;  1910-17,  chief  of  party,  H.E.P.C;  Aug.  1917  to  date,  res.  engr.,  Div. 
I.,  Chippawa  development. 

References:  H.  G.  Acres,  A.  C.  D.  Blanchard,  H.  L.  Bucke,  F.  W.  Clark,  J.  B. 
Goodwin,  T.  H.  Hogg. 

PAYZANT— SAMUEL  KEMPTON,  of  Halifax,  N.S.  Born  at  Windsor  Forks, 
N.S.,  Oct.  27th,  1891.  Educ,  B.Sc,  Acadia  Univ.  1914,  B.S.  (C.E.)  N.S.  Tech. 
Coll.  1917.  June-Sept.  1913,  student  asst.  on  surveys  and  in  drafting-room,  P.  W. 
D.,  Shelbourne,  N.S.;  1914-15,  junior  asst.  to  the  dist.  engr.,  P.W.D.,  Halifax,  drafts- 
man and  instr'man,  on  surveys;  June-Oct.  1916,  on  Geological  Survey  (topog.  party) 
on  Kananaskis  sheet,  Alta,  as  student  asst.;  June-Nov.  1917,  studying  traffic  records 
and  equipment.  Bell  Telephone  Co.;  Jan.  1918  enlisted  in  Royal  Can.  Engrs.,  dis- 
charged May  1919;  worked  as  military  draftsman  on  staff  of  Major  J.  F.  Pringle, 
commanding  officer,  Halifax;  May  1919  to  date,  draftsman,  Imperial  Oil,  Limited, 
Halifax. 

References:  O.  S.  Cox,  F.  R,  Faulkner,  H.  J.  Knight,  C.  B.  Leaver,  F.  C.  Mechin, 
W.  P.  Morrison,  J.  W.  Roland,  K.  E.  Whitman. 

PEART— JOHN  DAVIDSON,  of  Westmount.  Born  at  Freeman,  Ont.,  Aug. 
8th,  1891.  Educ,  B.A.Sc,  Toronto  Univ.  1914.  Summers  1911-12,  with  Dom. 
Power  &  Transmission  Co.  Ltd.,  Hamilton,  Ont.;  1913,  on  gen.  meter  repair  and 
calibration  work,  Can.  Westinghouse  Co.,  Chatham.  Ont.;  May-Sept.  1914,  electrician 
in  erection  dept.,  Kent  Transformer  Station,  Hydro  Elec.  Power  Comm.;  1914-16, 
elec.  engr.  in  charge  of  new  installation  and  later  maintenance  of  complete  mine 
and  mill  elec  equipment,  Tough  Oakes  Gold  Mines  Ltd.,  Kirkland  Lake,  Ont.;  July 
1916-Apr.  1919,  military  service  with  Can.  Ry.  Troops;  Nov.  1919  to  date,  with 
Northern  Electric  Co.  Ltd.,  Montreal,  as  telephone  engr. 

References:  A.  R.  Ketterson,  A.  J.  Lawrence,  T.  R.  Loudon,  T.  A.  MacLean, 
C.  A.  Millican. 

RHODES— HERBERT  ARTHUR,  of  Toronto.  Born  at  Tonbridge,  England, 
Oct.  31st,  1886.  Educ,  Goldsmiths  Coll.;  Southwestern  Polytech.;  private  tuition; 
passed  exam,  for  A.M.,  Inst,  of  C.E. ,  England.  1906-07,  office  asst.  and  1907-11, 
asst.  to  outside  supt..  Metropolitan  Elec  Tramways,  London,  constrn.  and  main- 
tenance of  distribution  system;  1911-13,  in  charge  of  western  div.,  same  firm:  Mar.- 
June  1913,  office  asst.  to  D.  J.  Albertson,  pulp  and  paper  mill  engr.,  Toronto;  1913-14, 
Eastern  Power  Co.,  Toronto,  design  of  steel  transmission  towers,  etc.  and  at  Healy 
Falls  power  house  during  constrn.  as  asst.  engr.;  Apr.-Aug.  1914,  Board  of  Educa- 
tion, Toronto,  bldg.  dept.,  design  of  steelwork  and  reinforced  concrete;  Aug.  1914- 
July  1919,  Can.  Field  Artillery;  at  present,  Hydro  Elec.  Power  Comm.,  ry.  dept., 
design  of  steel  and  reinforced  concrete  work. 

References:  T.  U.  Fairlie,  F.  B.  Goedike,  J.  B.  Goodwin,  C.  J.  Ingles,  J.  C.  Krumm, 
A.  G.  Young. 

RIDDELL — JAMES,  of  Winnipeg.  Born  at  Rutherglen,  Scotland,  Oct.  29th, 
1887.  Educ,  Higher  Grade,  Scotch  Educ  Dept.;  I  C.S.;  3  yrs.  Evening  Tech., 
Hamilton,  Scotland.  1902-06,  eng.  pupil  to  A.  J.  Riddell,  Glasgow;  1906-07,  drafts- 
man. Western  Iron  Works,  Winnipeg;  1907-08,  estimator,  Thomson  Homer,  heating 
and  ventilating  engrs.;  1908-10,  leveller  and  inspector,  power  constrn.  dept.,  Win- 
nipeg; 1910-12,  estimator,  D.  Wallace  &  Co.,  heating  and  ventilating  engrs.,  Wpg.; 
1912-13,  asst.  engr.  on  bridge  constrn.  and  drafting.  C.N.R.,  Wpg.  and  Edmonton; 
1913-14,  res.  engr.,  Greater  Wpg.  Water  Dist.;  1914-19,  overseas;  at  present,  city 
engr's  dept.,  Winnipeg. 

References :W.Aldridgo,  W.  P.  Brereton,  W.  G.  Chace,  J.G.GIassco.W.  Walkdcn. 

SAUNDERS— MALCOLM  BURGOYNE,  of  Cobalt,  Ont.  Born  at  London, 
Eng.,  Aug.  14th,  1887.  Educ,  Univ.  College  School,  London,  Eng.  1905-10.  pupil, 
Wenham  &  Waters  Ltd.,  engrs.,  Crydon,  Eng.;  1910-11,  designing  and  supt'g.  mfr. 
of  special  machinery,  Permanent  Printing  &  Process  Co.,  London,  Eng.;  1911-12, 
manager,  Northern  Ontario  Eng  Works  Ltd.,  Cobalt,  machine  shop,  mining  maeh'y. 
repairs,  etc.;  1912-13,  with  Cobalt  Foundry,  making  special  report  for  owners. (O'Brien 
Mine);  1913-14.  on  meeli  staff,  Nipissing  Mine,  Cobalt;  1914-17,  manager,  Cobalt 
Garage;  Jan.-July  1918,  on  mech.  staff,  Nipissing  Mine,  Cobalt;  1918-Scpt.  1919, 
sales  engr.,  and  at  present,  in  charge  of  6alcs  and  production,  Water  Iron  Works 
Ltd.  New  Liskeard,  Ont. 

References:  R.  W.  Leonard,  E.  W.  Neelands,  E.  H.  Pacy,  F.  D.  Reid,  R.  P. 
Rogers. 
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SCOTT— CHARLES  ARTHUR,  of  Toronto,  Ont.  Born  at  Toronto,  April 
20th,  1886.  Educ,  grad.,  applied  science,  Univ.  of  Tor.  1909.  1904-05,  estimator 
in  roadways  dept.,  Dept.  of  Works;  1906  and  summers  1907-08,  inst'man.  same 
dept.;  1910,  chief  clerk  and  estimator;  1911-15,  asst.  eugr.  in  charge  of  maintenance, 
surveys,  drafting  and  estimating;  Dec.  1915,  enlisted,  3  yrs.  instructor  in  machine 
drawing  and  descriptive  geometry  at  Central  Tech.  School;  19  mos.,  lieut.  in  France, 
1st  Batt.,  C  R.T.;  at  present,  first  asst.  engr.,  roadway  section,  Dept.  of  Works, 
Toronto. 

References:  .1.  Milne,  G.  G.  Powell,  B.  Ripley,  C.  H  Rust,  M.  A.  Stewart, 
T.   Taylor. 


VAUGHAN— RUPERT  HENRY,  of  Victoria,  B.C.  Born  at  Sydney,  Glou- 
cesthershire,  Eng.,  May  5th,  1883.  Educ,  Tollbridge  School,  Kent.  Eniz.  1900-03, 
pupil  under  Edward  Hayes,  M.E.I.C;  1905,  junior  draftsman.  Arrol-Johnstonc 
Motor  Works,  Paisley;  1900,  draftsman.  Lanchester  Motor  Works.  Birmingham; 
1909,  joined  eng.  staff  of  E.  &  N.  Ry.  as  rodman,  etc.;  1910,  leveller,  1912.  res.  engr., 
1913-15  asst.  engr.,  maintenance  of  way,  E.  &  N.  Ry.;  1915-19,  military  service; 
at  present  asst.  engr.,  maintenance  of  way. 

References:  R.  A.  Bainbridge,  A.  F.  Mitchell,  J.  M.  Rolston,  W.  M.  Stokes, 
A.  W.  R.  Wilby. 


SCOTT— HUGH  DOUGLAS  HAMILTON,  of  Winnipeg,  Man.  Born  at 
Ventnor,  Isle  of  Wight,  England,  July  23rd,  1886.  Educ,  private  tuition;  prep, 
school;  Bishop's  Stortford  Coll.;  City  of  London  Coll.,  specializing  in  eng.  and  science. 
1904-07,  articled  pupil  to  municipal  engr.,  Urban  Dist.  Council  of  Bishop's  Stortford, 
Eng.;  1907-08,  improver  in  same  office;  Jan. -July  1908.  asst.  in  office  of  P.  L.  Browne, 
land  surveyor,  Bishops  Stortford;  1908-09,  asst.  munic.  engr.  to  Urban  Dist.  Council, 
Bishops  Stortford;  1909-12,  asst.  munic.  engr.  to  Rural  Dist.  Council  of  Hendon, 
London,  Eng.;  1912-13,  chief  asst.  munic.  engr.  to  same;  Jan. -July  19)3,  in  private 
practice  as  civil  engr.,  London,  Eng.;  1913-July  1919,  in  office  of  chief  engr.,  Manitoba 
Public  works  (except  1914-16,  on  active  service  with  Can.  Engrs.);  Aug.  1919  to  date, 
chief  draftsman  in  charge  of  design.  Reclamation  branch,  P.W.D. 

References:  H.  A.  Bowman,  L.  B.  Copeland,  F.  A.  W.  MacLean,  A.  MeGillivray, 
D.  L.  McLean,  N.  J.  Wallis. 


FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF   MEMBER 


BELANGER— VICTOR  E.  A.,  of  Hawkesbury,  Ont.  Born  at  Wendover,  Ont., 
Dec.  18th,  1879.  Educ,  3  yrs.  McGill  Univ.  1905-06,  leveller  and  transitman 
on  T.C.Ry.;  1907  location  engr.;  1908-11,  res.  constrn.  engr.,  T.C.R.;  1912-14  res. 
constrn.  engr.,  C.P.R.;  1914  to  date,  town  engr.,  Hawkesbury,  and  county  engr.  of 
Prescott  and  Russell. 

References:  F.  H.  Emra,  J.  E.  Gibault,  Geo.  Hogarth,  W.  H.  Magwood,  W.  A. 
McLean,  C.  B.  Thome. 


SMITH— SAMUEL  WILLIAM,  of  Montreal.  Born  at  London,  Eng.,  Oct. 
10th,  1878.  Educ,  high  school.  8  yrs.  with  Montreal  Light,  Heat  &  Power  Co., 
on  mfg.  and  elec.  installation  work;  6  yrs.  with  Lachine  Rapids  Hydraulic  Line  Co., 
as  gen.  storekeeper  and  purchasing  agent;  4  yrs.  with  Can.  Westinghouse  Co.,  as 
eng.  salesman;  10  yrs.  to  date,  president  and  gen.  manager,  Electrical  Equipment 
Co.  Ltd. 

References:  J.  A.  Burnett,  W.  J.  Francis,  F.  S.  Keith,  R.  S.  Kelsch,  R.  A.  Ross, 
R.  M.  Wilson,  J.  B.  Woodyatt. 

STOWE— GEORGE  NORMAN,  of  Vancouver,  B.C.  Born  at  Leeds,  England, 
Jan.  23rd,  1885.  Educ,  public  school;  Leeds  School  of  Art.  1903,  land  survey; 
1904-07,  ry.  location  and  constrn.,  G.T.P.Ry.;  1907-12,  inst'man,  G.T.P.;  1912-13, 
res.  engr.  and  1913-14,  locating  engr.,  E.D.  &  B.C.Ry.;  1916,  field  engr.  attached  to 
M.D.  13,  Calgary;  1917,  lieut.,  7th  Can.  Ry.  Troops,  in  France;  1918,  lieut.  and 
adjut..  No.  13  Engr.  Depot,  Calgary;  1919,  locating  engr.  of  highways,  Dom.  Parks 
Branch,  Ottawa. 

References:  J.  Callaghan,  C.  H.  Ellison,  C.  Ewart,  R.  B.  Harkness,  E.  G. 
Richards,  N.  McL.  Sutherland. 

SUTTIE— JAMES  PROPHET,  of  Prince  Rupert,  B.C.  Born  at  Broughty 
Ferry,  Scotland,  Feb.  5th,  1887.  Educ,  Grove  Academy:  Dundee  Tech.  Inst.  1902-06 
pupil  to  late  Geo.  A.  Harris,  Dundee;  1906-07,  Atlantic,  Quebec  &  W.Ry.;  1907 
inst'man.,  J.  H.  Brownlee,  Vancouver,  B.C.;  1907-08,  So.Pac.Ry.,  reporting  on 
structures  and  track;  1908-13,  principal  asst.  Brownlee,  Nash  &  Davidson,  Vancouver; 
1913-14,  asst.  engr.  investigation  for  river  control  and  land  reclamation,  Canavan 
&  Mitchell,  conslt.  engrs.;  1914-15,  asst.  engr.,  Saanich  Municipality,  roads  and  water 
supply;  1916-19,  on  active  service,  Can.  Engrs.;  1919  to  date,  asst.  engr.,  P.W.D. 
of  B.C. 

References:  A.  P.  Augustine,  H.  M.  Bigwood,  A.  E.  Hodgins,  H.  W.  E.  Canavan, 
A.  L.  Carruthers,  C.  J.  Fox,  A.  K.  Mitchell. 

TACKABERRY— STANLEY  GIBSON,  of  Ottawa,  Ont.  Born  at  Brockville, 
Ont.,  June  14th,  1891.  Educ,  B.A.Sc.  Univ.  of  Tor.,  1914;  preparing  thesis  and 
studying  for  degree  M.E.,  Univ.  of  Tor.;  1910  (4  mos.)  McLaughlan  Motor  Car  Co., 
Toronto;  1911  (3  mos.)  motor  car  repairs,  Tudhope  Car  Co.,  Orillia;  1913  (4  mos.) 
motor  car  constrn.  and  test,  Fairbanks-Morse  Co.,  Toronto;  1912,  manager  and  in 
charge  of  repairs,  Rambler  Motor  Sales,  Toronto;  1914,  appointed  asst.  mech.  engr. 
Dom.  Public  Works,  Ottawa;  1915,  acting  mech.  engr.  in  charge  mech.  and  elec 
equipment;  1917-Mar.  1919,  overseas,  technical  officer,  R.F.C.  and  R.A.F.;  officer 
in  charge  of  drawing  office,  Chelsea  Aircraft  Repair  Depot;  later  in  charge  magneto 
repairs  same  depot;  Mar.  1919  to  date,  mech.  engr.,  P.W.D.,  Ottawa. 

References:  J.  B.  Challies,  G.  B.  Dodge.  J.  T.  Johnston,  P.  Sherrin,  A.  St.  Laurent. 


COMBE— FRANK  AUBREY,  of  Westmount.  Born  at  Gorlestone,  England, 
April  8th,  1882.  Educ,  Bedford  and  Manchester  Tech.  Schools;  Framingham  Coll.; 
private  pupil,  G.  P.  Knowles,  London;  1899-1904,  pupil,  shops,  erection,  test,  drawing 
office,  W.  H.  Allen  Son  &  Co.  Ltd.,  Bedford;  1904-05,  elec.  and  gas  engines,  British 
Westinghouse  Elec  &  Mfg.  Co.,  Manchester;  1905-06,  chief  asst.  gas  engine  erection 
and  test,  outside  trouble  work  in  England,  Spain  and  France;  1906-07,  chief  asst., 
testing  dept.,  Messrs.  Allen,  Bedford;  1907-08,  design,  constrn.  and  operation  of 
power  plants,  with  Ross  &  Holgate.  conslt.  engrs.;  1908-10,  in  charge  design  and 
constrn.,  mech.  equipment  of  power  house,  distribution  system,  heating  and  ventilat- 
ing. New  Medical  Bldg.,  McGill  Univ.,  with  R.  J.  Durley;  1910-20,  chief  draftsman, 
latterly  chief  engr.  for  Canada,  Babcock  &  Wilcox  Ltd.;  at  present,  conslt.  engr., 
boiler  and  steam  plant  design  and  operation,  combustion  of  fuels,  heating  and  ventilat- 
ing. 

References:  F.  B.  Brown,  R.  J.  Durley,  J.  T.  Farmer,  R.  A.  Ross.  J.  A.  Shaw. 


DESBAILLETS— CHARLES  JULES,  of  Sherbrooke,  P.Q.  Born  at  Geneva, 
Switzerland,  Jan.  18th,  1884.  Educ.  elec.  engr.,  Bienne,  1903;  Ecole  d'lngenieur, 
Lausanne;  Art.  School,  St.  Gall,  Switzerland.  4  yrs.  with  Shaw.  Water  &  Power  Co., 
draftsman  and  constrn.  engr.;  1  yr.  C.P.R.  track  and  switch  dept.;  7  jts.  with  Can. 
Westinghouse  Co.,  as  dist.  engr.,  eastern  dist.;  2  yrs.,  Canada  Paper  Co.,  Windsor 
Mills,  in  charge  of  redesigning  new  pulp  and  paper  mills  and  electrifying  plant;  3  yrs. 
to  date,  manager  and  engr.,  Corp.  of  Sherbrooke,  gas  and  elec  dept.,  at  present 
engaged  in  building  new  dam  and  power  house. 

References:  N.  E.  Brooks,  A.  R.  Decary,  L.  A.  Herdt,  W.  Kennedy,  Jr.,  J.  M. 
Robertson. 

DUPRE— HENRY  AUGUSTUS,  of  Ottawa.  Born  at  London,  Eng.,  Sept. 
6th,  1877.  Educ,  Assoc,  City  &  Guilds  of  London  Inst,  (civil  and  mech);  Merchant 
Taylor  School:  Tech.  Coll.,  Darmstadt,  Germany.  1901,  asst.  to  Leslie  Radclyffe, 
A.M.I.C.E.;  190207,  in  charge  of  elec  test  dept.,  Armstrong  Whitworth  &  Co., 
Newcastle-on-Tyne,  testing  and  erecting  elec.  apparatus;  then  transferred  to  heavy 
gun  mounting  dept.,  to  take  charge  of  experimental  elec.  12''  gun  turret  of  H.M.S. 
Invincible;  1910-12,  engaged  on  preparing  auto  elec  cab  signalling  system.  Great 
Central  Ry.;  1913,  appointed  asst.  to  chief  engr.,  Inland  Revenue  Dept.,  Ottawa; 
1915,  enlisted,  1916,  instructor  in  mil.  eng.,  at  Barnaby  Dept.,  R.E.  (Territorial); 
returned  July  1919;  at  present,  asst.  director  (supt.)  electricity  and  gas  inspection, 
Dept.  of  Trade  and  Commerce. 

References:  W.  P.  Anderson,  C.  R.  Coutlee,  R.  J.  Durley,  L.  A.  Herdt,  O.  Higman, 
G.  A.  Mountain,  J.  Murphy,  R.  F.  Uniacke. 


TATE— NORMAN  STEWART,  of  Winnipeg,  Man.  Born  at  South  Monaghan, 
Ont.,  Mar.  8th,  1886.  Educ,  2nd  class  certificate,  high  school;  2  yrs.  elec  engr., 
S.P.S.  1905-06  rodman,  James  Bay  Ry.,  Wanapitei,  Ont.;  Apr.-Juiie  1906,  G.T.P. 
Ry.,  Winnipeg;  1906-07,  rodman,  G.T.P.  constrn.  work;  1907-08,  inst'man.  constrn  , 
G.T.P. ;  May-Sept.  1908,  inst'man.  constrn.  G.T.P.  in  charge  of  residency;  1908-12, 
res.  engr.,  G.T.P.  constrn.  and  maintenance  of  way;  1912-13,  transitman,  location, 
C.P.R.  in  B.C.;  Apr.-Aug.  1913,  inst'man.,  maintenance,  C.P.R.,  Alta;  Aug.-Dec 
1913,  res.  engr.,  constrn.,  C.P.R.,  Alta.;  Feb.-Apr.  1914,  bridge  inspector,  G.T.P., 
B.C.;  Apr.-Dec.  1914,  res.  engr.  constrn.,  B.C.,  P.G.E.Ry.;  July  1917  to  date,  asst. 
engr.,  Reclamation  dept.,  Manitoba  Public  Works. 

References:  H.  A.  Bowman,  L.  B.  Copeland,  .1.  N.  doStein,  G.  C.  Dunn,  F.  A.  W. 
McLean,  N.  J.  Wallis. 

TEMPEST— FRANK,  of  Edmonton,  Alta.  Born  at  Keighley,  Yorkshire, 
Eng.,  Aug.  6th.  1891.  Educ.  Under  Graduate,  Univ.  of  Alta;  Summer  1909  Rodman 
etc.,  CNR.  Vegreville — Stetler  Line;  1912-13,  asst.  engr.  on  same  Rly.;  1913-14, 
asst.  engr.  on  bridge  const  E.D.  &  B.C.  Rly.;  Summer  1915,  draftsman  Govt.  Irriga- 
tion Survey;  Summer  1919,  asst.  Fid.  engr.  Govt.  Reclamation  Service,  Dept. 
of  Interior.    At  present  time  student  in  M.E.  Univ.  of  Alta. 

References:  C.  M.  MoTCenzie.  R.  J.  Burley.  W.  R.  Smith,  F.  Clark,  P.  A.  Fetterlv, 
II.  R.  Sutherland 


LAZIER— FRANCIS  STUART,  of  Thoro'.d,  Ont.  Born  at  Charlottesville, 
Virginia,  July  2nd,  1885.  Educ  ,  B.Sc,  Queen's  Univ.  1907;  Summers  1904-8,  rod- 
man,  leveller  on  Prelim.  Survey  and  const'n  Cent.  Ont.  Ry;  Summer  1906,  instru- 
ment man,  construction  Norfolk  &  Western  Rly.,  Virginia;  Summer  1907,  instru- 
mentman  on  Survey  &  Contr'n.  Trent  Canal;  1908,8  months  ass't.  engr.  on  Survey 
&  Constr'n.  Trent  Canal;  four  months  instrumentman  on  constr'n.  N.T.Ry.;  1909-18 
on  Trent  Canal  different  divisions  as  ass't  eng'r  and  div.  eng'r;  1918-19,  eng'r.  in 
charge  Power  Survey,  St.  Lawrence  River,  H.E.P.C.  Ont.;  1919  to  date,  resident 
eng'r.  on  Constr'n.  and  Surveys,  Sections  3  and  4  Welland  Ship  Canal. 

References:  A.  J.  Grant,  D.  W.  McLachlan.  T.  H.  Hogg,  W  A.  Bowden,  L. 
Sherwood. 

PARDOE— WILLIAM  SPRAGUE,  of  Philadelphia.  Pa.  Born  at  Toronto, 
Ont.,  May  16th,  1881.  Educ,  B.A.Sc,  Univ.  of  Toronto.  1906  (Graduate  in  M.E 
S.P.S.)  1897-1906,  various  drafting  positions;  1906-8,  Hydraulic  Eng'r.  Canada 
Foundry  Co.  in  charge  of  design  of  pumps,  valves,  etc.  Sept.  1908-May  1909, 
Fellow  in  Hydraulics  Univ.  of  Tor.  in  charge  of  design  of  Hydraulic  &  Thermodynamic 
Laboratory:  May  1909-Sept.  1909,  res.  eng'r.  on  construction  for  Willis  Chipman  Co.: 
Sept.  1909  to  the  present  time,  instructor  and  Ass't.  Professor  in  C.E.  Univ.  of 
Pennsylvania.  During  summers  acting  as  Hydraulic  Eng'r.  Birkesbine  Engineering  Co. 

References:  W.  Chipman.  Prof.  P.  Gillespie,  E.  A.  James,  H.  P.  Rust,  C.  R. 
Young,  J.  M.  Oxley.  G.  H    Power,  E    II    McHcnry. 
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PERRl  1  1!  \N'K  MORTIMER,  of  Sault  Ste.  Marie,  Ont.  Born  at  Toronto, 
Jan  2nd,  1S7.V  Educ  ,  3  yrs  civil  engi  course,  I'niv.  of  Tor.,  1898,  XJ.  S.  Govt. 
Geodetic  coast  Burvey,  instman;  (899-1900,  transitman  on  location,  A.C.Ry.;  1901, 
draftsman,  Lake  Buperior  Power  Co  .  1902-03,  engr.  i/c  of  development  and  opera- 
tion limestone  quarries,  Saull  Ste  Man,  Pulp  A-  Paper  Co  ;  1904-06,  mine  manager, 
ior  Copper  Co.);    1907-09,   operating  independently,,   Cobalt 

Mining  dist  :   l •  •  l _>- 1 1 .  i tractor  on  nun.'  development  work;  1914-16,  capt.   l">th 

Batt..  ill       Nov.  1916  to  date,  eng.  dipt  .  Algoma  Steel  Corp.,  at  present,  supt. 
design  and  fabrication  material  for  structural  mill. 

E.  G  '  II    I      I     Haultain,  R.  W.  Leonard,  A.  F.  Macallum, 

l;    -    McCormick,  .1.  W.  LeB    Ross. 

ROLPH  -HAROLD,  of  Lachine,  P.Q  Born  at  Toronto.  Out.,  Feb  18th, 
Is7j  Edui  grad  in  civil  cut.',  SI'S,  1894.  1895-97.  drafting,  designing  and 
supervising,  Pacific  Rollins;  Mills,  San  Francisco;  1897-98  surveying  and  mining  in 
B.C.;  1898-1902,  mining  and  surveying  .Yukon  Territory;  1904  to  date  with  John 
S  Metchalf  Co.,  Ltd.,  as  follows: — inspecting  engr.  i/c  const rn.  G.T.Ry.  grain  elevator, 
Montreal;  engr.  i/c  constrn.  grain  conveyor  system.   Harbor  Commn.   of  Montreal: 

facting  engr.  on  equipment  for  same,  anil  on  various  other  grain  elevator  works 
and  reports;  also  design  grain  elevators  for  Australia  and  South  America;  at  present. 
President  John  S  Metcalf  Co  .  Ltd.,  Montreal,  and  John  S,  Metcalf  Co.,  Ltd.. 
Chicago,  III. 

References  1  W  Cowie,  J  M  R  Fairbairn,  C  B.  Brown,  W.  J.  Francis,  J.  M. 
Robertson,   \    I  >    Swan 

ROSS— DONALD  WILLIAM,  Jr..  of  Montreal.  Born  at  Montreal,  Jan.  26th, 
1874.  Educ,  2  yrs.  Mass.  Inst.  Tech  7  yrs.  draftsman,  checker  and  engr.  on 
erection,  Dom.  Bridge  Co.,  Ltd.;  1901-08,  chief  engr.,  Phoenix  Bridge  Co.;  1908  to 
date,   member  of   firm,   contractors   &  engineers,  reinforced   concrete  bldgs-,   roads. 

References:  L.  A.  Amos,  E.  G.  M.  Cape,  J.  H.  Hunter.  .1.  A.  Jamieson,  E  S. 
Mattiee.  F.  I'-  Bhearwood,  J.  C.  Smith.  W.  Chase  Thomson. 

TYRRELL— WILLIAM  GRANT,  Lt  -Col..  D.S.O..  of  London,  Eng.  Born  at 
Port  Rowan.  Out.,  June  6th,  1882.  Educ,  grad.  R.M.C.,  1903;  commissioned  in 
Roval  Engrs.  1903.  190.5-08  on  rv.  work;  1909-13,  command  engineer,  Montreal, 
O.C.  10th  Ry.  Constrn.  Coy.,  RE;  Aug,  1914-Dec.  1915,  i/c  Palestine  Military 
Rys  ,  E  E  F  ;   1916-Dec.  1919;  at  present  Lt.-Col.,  Royal  Engrs. 

References:  R.  Armour,  M,  S.  Blaiklock,  F.  I,.  C.  Bond,  A.  Crump  ton,  11.  K. 
1  )utchei .  Wm.  McNab,  H.  B,  Stuart. 


FOB   TRANSFER    FROM   CLASS   OF  JUNIOR  TO   HIGHER   GRADE 

I  itiDD- GEOFFREY  JOHNSTONE,  of  Montreal.  Born  at  Port  Antonio, 
Jamaico,  B.W.I.,  Nov.  17th,  1888.  Educ  ,  B.Sc.  (C.E.)  McGill  Univ.,  1911.  1908- 
09,  on  meteorological  work  and  time  service,  McGill  Observatory,  under  late  Prof. 
Mel, cod;  May-Aug.  1909,  mining  with  Crown  Reserve  Mining  Co.,  Cobalt;  May- 
Sept.  1910,  levelman.  C.P.R.,  North  Bay;  1911-13.  chief  draftsman  for  masonry 
engr.,  G.T.R.;  1913-14,  lecturer  in  maths,  and  demonstrator  in  civil  engr.,  McGill 
I'niv.;  May-Sept.  191  1,  engr.  i/c  of  constrn.  of  a  fishway  for  Labrador  Co.  of  Canada; 
Nov.  1914-Sept.  1919,  military  service;  at  present  lecturer  in  maths,  and  civil  engr., 
McGill    I'niv. 

References:  R.  Armour,  E.  Brown.  II.  M.  MacKay,  C.  M.  McKcrgow,  K.  R. 
McLennan,   II.   B,  Stuart. 

LALONDE  JOSEPH  ANTONIO,  of  Outremont,  P.O.  Born  at  Au  Sable. 
Mich.,  Oct.  20th,  1891.  Educ  ,  C.E.  &  B.A.Sc.,  Ecole  Poly.  (Laval)  1912.  1909 
(3  mos.i  C.P.R.;  1909-11,  Alta.  Central  Ry.,  as  asst.  topog'r.  and  topog'r.;  1911-12, 
city  cf  Outremont,  inspector  of  sidewalks  and  sewers,  transit  and  levelman,  6  mos.; 
1912-13.  North  Ry.  Co  ,  transitman  on  location  of  road  from  James  Bay  to  Trans- 
continental;   1913    to   date,   asst.    city   engr.    Outremont. 

References:    I!     Mai  ,    A.  Cousineau,  J.   A.   Duchastel,   A,    Frigon,  A,   Surveyer. 

MITCHELL— ROBERT  WILLIAM,  Major,  M.C.,  of  Uddingston,  Scot.  Born 
at  I  ddingeton,  Scot  .  Nov.  27th,  1887.  Educ  .  Royal  Tech,  Coll.;  B.Sc.  course 
in  civil  engr  .Glasgow  Dniv,    1905-10,  apprentice,  Crouch  &  Hogg,  Glasgow;  191(1-1 1 , 

mi  same  firm;  V.pr,-Aug,  1911,  asst.  to  res.  engr  ,  G.T.R.,  maintenance  depl  ; 
1911-1),  chief  of   party,    1913,   chief  asst.   to   res    engr.,   Montreal    Filtration  Works, 

in  :  1914-19,  military  service  enlisted  c-  sapper,  promoted  to  major,  men- 
tioned   in    despatch,,   and   awarded    M.C. 

References  I  I.  C  Bond,  F  Y  Dorrance,  F,  E.  Field,  Sir  John  Kennedy, 
T.   W.    I.esage,    N.    M     M.I.,,,,1 

SARA     RICHARD    \     of  Montreal.     Born  at  Toronto,  Nov.  9th,  1888.    Educ, 

P.  \  8c  .  I'M  I  :  1.  E  I'M  l,  Ton  mo  i  in-.  \  acatior,  1906-07,  with  Kay  Elec.  Co.: 
1906,  Joni  .v  \|,.oi,-  Elec  Co  .  1909,  draftsman,  Smith,  Kerry  &  Chace,  Toronto; 
i 'iii'.t,  draft  man,  John  s  Metcali  Co.,  Midland,  Ont  ;  1 909- hi.  power  engr.,  Toronto 
Hydro  Elec  System;  May-Nov    1911,  ai  t   bu  in<      manager,    ame  concern;  1011-18, 

manager,  City  Light  and  Power  Dept  ,  Winnipeg;  1918  19,  asst.  gen.  manager 
and  elec   engr.,  American  Cellulo  i    a   i  Co     Cumberland,  Maryland; 

Oct    1919,  to  date,  in  partnership  with  C.  A.  Sara,  Montreal,  financial  and  shipping. 


WEST— CHARLES  WILLIAM,  of  Thorold,  Ont.  Born  at  Campbellford 
Ont.,  May  30th,  1890.  Educ,  B.A.Sc.  Univ.  of  Toronto.  1915;  1909,  timekeeper  & 
Inspector  Seymour  Power  &  Elec.  Co.  on  Constr'n  of  HEP.  Development;  1910, 
inspector  with  Smith,  Kerry  &  Chace,  Transformer  Stations  &  Transmission  lines 
1910-13,  Instrument  man  Ass't  Eng'r,  Dept.  Rlys.  &  Canals,  Trent  Canal;  1914; 
Ass't  Engr.  H.E.P.C.,  in  charge  of  prelim,  surveys;  1916-June  1919,  on  active  service 
with  the  Can.  Engrs.  as  Lieut.  &  Capt.;  1919  to  the  present  time,  Ass't  Eng'r,  Dept 
Rlys.    &   Canals,  Section  3,  Welland  Canal. 

References:  C.  J.  Grant.  .1.  G.  G.  Kerry,  H.  G.  Acres,  C.  R.  Crysdale,  F.  S.  Lazier 

FOR  TRANSFER   FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

HALL— SPENCER.  Lieut.,  of  Toronto,  Ont.  Born  at  Liverpool,  Eng..  June 
30th,  1890.  Educ,  B.Sc  (C.E.)  Univ.  of  Sask.,  1916,  2  yrs.  in  classics,  England 
May-Sept.  1913,  nitce.  work  on  C.P.R.,  div.  west  of  Saskatoon;  May-Oct.  1915 
research  work  on  retentivity  of  moisture  of  earths,  Univ.  of  Sask.;  Feb.  1916.  enlisted, 
demobilized  Oct.  1919;  Dec.  1919  to  date,  hydraulic  research  with  Hydro  Elec.  Power 
Comm. 

References:  A.  R.  Greig,  W.  Harland,  T.  H.  Hogg,  C.  J.  MacKenzie,  M  Y.  Saner, 
G.   O.   Thorn. 

BROWN— CHARLES  KENNETH,  Capt.,  M.C,  of  Winnipeg,  Man.  Born 
at  Knaresborough,  Eng.,  Sept.  21st,  1884.  Educ,  King  James'  School,  Fmgland. 
1902-05,  articled  as  architect  and  surveyor,  Bradford,  Eng.;  1906  (3  yrs.)  draftsman 
in  eng.  dept.,  G.T.P.,  Saskatoon  and  Edmonton;  instr'man,  8  mos.  on  prairie  and 
Wi  yrs.  in  Rocky  Mts.  on  a  residency,  G.T.P.;  1912,  res.  engr.  G.T.P.,  charge  of 
50  miles  r.  of  way  6  mos.,  then  had  charge  of  residency  in  mountain  div'n.;  1914-15, 
charge  of  a  residency,  P.G.E.,  south  of  Fort  George;  Feb.  1916,  enlisted  as  private; 
May  1916,  lieut.;  Aug.  1917,  promoted  to  Capt.;  1918  awarded  M.C  mentioned 
in  despatches,  discharged  Oct.  1919;  at  present,  in  bridge  engr.  dept.,  G.T. P.,  Winnipeg. 

References:  W.  E.  Davis,  G.  G.  Dunn,  C.  Ewart,  R.  P.  Graves,  R.  W.  Jones, 
J.   G.   Legrand,    N.   J.   Wallis. 

BROWN— LEO  B..  of  Camrosc,  Alta.  Born  at  Grundy  Centre.  Iowa,  June 
!4th.  1893.  Educ  .  B.Sc,  Univ.  of  Alta.,  1916,  prel.  D.L.S.  Summers:  1912,  Alta. 
Central  Ry.;  1913,  Harrison  &  Porter,  contractors  and  surveyors,  Calgary;  1915, 
C.P.R.  forestry  branch;  May  1910.  enlisted  with  187th.  Batt.;  1917,  acting  adjt.; 
May  1917,  Can.  Forestry  Corps;  1918  ,in  charge  of  sawmills;  June  1918,  joined  R.A.F.; 
(let.  1918-Jan.  1920,  hydrometric  engr.,  irrigation  branch,  Dept.  of  Interior,  Calgary. 

References:  A.  L.  Ford,  A.  MacDougall,  D.  H.  Nelles,  C.  A.  Robb,  P.  M.  Sauder. 

MrMORDIE— HENRY  CAMPBELL,  of  Walkerville,  Ont.  Born  at  Kippen, 
Ont.,  May  23rd,  1883.  Educ,  B.A.Sc,  Toronto  Univ.  1909.  1908  (3  mos.)  Hydro 
Elec.  prelim,  survey;  1909  (9  mos.)  municipal  eng.,  Willis  Chipman;  1909  (3  mos.) 
res.  engr.,  Battleford,  Sask.;  1910-11,  draftsman,  Can.  Bridge.  Co.,  Walkerville; 
1912-14,  estimator  and  designer,  Trussed  Concrete  Steel  Co.  of  Canada  Ltd.;  1914-19, 
military  service;  at  present,  chief  engr.,  Trussed  Concrete  Steel  Co. 

References:  H.  G.  Acres,  J.  A.  Brown,  W.  J.  Forbes-Mitchell,  E.  M.  Proctor 
H.  Thorne. 

MONTGOMERY— CLIFFORD  SAMUEL,  of  Howe  Sound,  B.C.  Born  at 
Winnipeg,  Man.,  July  24th,  1894.  Educ,  B.Sc.  (mech.  eng.)  McGill  Univ.  1915. 
1  yr.  during  vacations,  in  mfg.  plants,  including  Ford  Motor  Co.,  Detroit;  Feb.  1915, 
enlisted,  granted  comm.  on  field  Aug.  1916;  Feb.  1919  went  on  4  mos.  post  grad 
course  at  Royal  Coll.  of  Science,  Glasgow  Univ.;  mentioned  in  despatches  and  awarded 
M.C,  demobilized  Aug.  1919;  at  present  in  eng.  dept.,  Whelan  Pulp  &  Paper  Mills. 
Mill    Creek,    B.C. 


References:  E.  Brown,  C  B.  Daubney, 
R.    Roberts. 


J.  E.  Daubney,  A.  S.  Dawes,  J.  C.  Kemp, 


References:  w    o.  Black,  W.  P.  Brereton    W    G    Chace,  T    R.  Deacon,  J. 
Douglas,  E.  P.  Fetherstonhaugh,  G.  L   Guy,  I     s    Kith.  .1.  G.  Legrand. 


\ 


NICHOLSON— MORRISON  DONALD,  of  Goderich,  Ont.  Born  at  Godcrich, 
Ont.,  Nov.  2nd,  1888.  Educ,  B.Sc,  Queen's  Univ..  1916.  Railroad  and  municipal 
work,  C.N.O.Ry.  &  city  of  Toronto;  i/c  of  bldgs.  as  engr.  on  valuation  work  Central, 
R.R.  of  New  Jersey;  1910-17,  i/c  of  pilot  work,  C.R.R.  of  N.J.;  1917-19,  engr.  in 
field,  Westinghouse,  Church  &  Kerr;  June  1919  to  date,  res.  engr.  on  constrn.,  Lock- 
wood,  Greene  Co. 

References:  E.  R.  Gray,  J.  R.  Mackenzie.  T.  S.  Scott,  M.  A.  Stewart,  S.  R.  Turner. 

TILSTON— JOHN  ARTHUR,  of  Toronto,  Ont.  Born  at  Toronto,  June  13th, 
1887.  Educ,  B.A.Sc  (C.E.)  Univ.  of  Tor.  1914.  May-Oct.  1913.  transitman, 
C.P.R.  under  A.  P.  Walker,  i/c  of  transit  party  on  resurvcy  ry.  work;  1917-Dec. 
1919,  res.  engr.  Baldonnell  Aerodrome,  Ireland,  was  seconded  as  capt.  from  C.E.F, 
to  build  and  had  full  charge  of  same  for  air  ministry;  at  present,  research  asst.  in 
aero  dynamics,    Univ.   of  Toronto. 

References:  II.  J.  Lamb.  T.  R.  Loudon.  C.  W.  P.  Ramsey.  A.  P.  Walker,  C.  R. 
Young, 

TISON  -MAURICE,  of  Montreal,  Que,  Bom  a(  Montreal,  April  25th,  189.".. 
Educ,   3rd.    year  Student    McGill    Univ.    (E.E.)      Summers    1912-14,  in  City  Engr's 

Office,    Mais icuve;    1915,    Ass't    Concrete  Eng'r;    1916.   Munition   Inspector;    1917, 

Inspector   at   Northern    Electric   Co.;    1917-19,    Lieutenant    with    RAF.    on   active 
service;  1919,  Appraisal  work  with  Dr.  Herdt. 

References:     L.   A.    Herdt,     C.   M.    McKergow,     E.   G.   Burr,    L.   A.   D6sy, 

J.    E.    Desy. 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.     It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOTASTIC  PRINTS 

Phototastic  copies  maybe  obtained  of  any  of  the  articles  listed  to  this 
section. 

Price  of  eac  print  (up  to  11  x  14  in.  size),  25  cents,  plus  postage.  A 
separate  print  is  required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 

Harrisson  W.  Craver,  Director, 

Engineering  Societies  Library, 
29  West  Thirty-ninth  Street,  New  York,  N.  Y. 


ABRASIVE  WHEELS 

Breakage  of.  Various  Causes  of  Grinding  Wheel  Breakage,  Harold  E.  .lenks. 
Can.  Machy.,  vol.  23,  no.  5,  Jan.  29,  1920,  pp.  137-139.  Following  under- 
lying causes  are  mentioned:  Centrifugal  force,  direct  pressure  exerted  by  work 
on  wheel,  heating  of  wheel  or  spindle,  grinding  on  side  of  wheel,  improper  mount- 
ing, impact  on  side  of  face  of  wheel,  cracks  or  flaws  in  structure,  lack  of  balance 
and  initial  stresses. 

Ilming.  Testing  Abrasive  Wheels  for  Efficiency.  Raymond  Francis  Yates.  Am. 
Mach.,  vol.  52,  no.  3,  Jan.  15,  1920,  pp.  139-141,  6  figs.  Machine  developed 
by  writer  for  conducting  efficiency  tests  on  abrasive  wheels. 

ABRASIVES 

Ai.oxite  AA.  A  New  Aluminous  Abrasive,  Otis  Hutchins.  Am.  Mach.,  vol.  52, 
no.  3,  Jan.  15,  1920,  pp.  113-114,  3  figs.     Aloxite  AA  composed  of  nearly  pure 


alumina  with  just  enough  impurity  to  produce  toughness. 
are  given. 

ACCIDENT   PREVENTION 


Photomicrographs 


Wouk  in'  Various  States.  Accident  Prevention,  Bur.  Labor  Statistics,  no.  264, 
Oct.  1919,  pp.  14-47.     Survey  of  accident-prevention  work  in  various  states. 

ACCIDENTS 

Sh  ifting  and  Belt  Hazards.  Shafting  and  Belt  Hazards  in  the  Cement  Industry. 
Belting  &  Transmission,  vol.  16,  no.  3,  Feb.  5,  1920,  pp.  17-20,  4  figs.  Compila- 
tion of  accident  by  Portland  Cement  Assn.  and  recommendations  for  preven- 
tion; value  of  education  and  mechanical  guarding  pointed  out. 

AERODROMES 

Preparation  of.  Preparation  of  Aerodromes,  W.  T.  Blake.  Aeronautics,  vol.  Is. 
no.  328,  Jan.  1920,  pp.  106-107.  Conditions  to  which  landing  grounds  should 
comply  as  outlined  in  reports  of  Civil  Aerial  Transport  Committee  of  British 
Government. 

AERONAUTICS 

Work  of  U.  S.  Army.  Aeronautics  in  the  United  States,  George  O.  Squier.  .11. 
Soc.  Automotive  Engrs.,  vol.  5,  no.  6,  Dec.  1919,  pp.  402-414,  6  figs.  Account  of 
work  done  by  Division  of  Aeronautics  of  U.  S.  Army,  together  with  exposition 
of  reasons  and  tests  which  determined  selection  of  models  subsequently  built 
in  large  quantities,  and  notes  on  commercial  production  of  helium,  and  sum- 
mary of  results  actually  achieved  by  Signal  Corp.  Research  Division. 

AEROPLANE   ENGINES 

Aekomari.ne.  Aeromarine  Eight  Cylinder  B  Tvpe  Motor,  W.  C.  Bauer.  Aviation, 
vol.  8,  no.  1,  Feb.  1,  1920,  pp.  23-24,  4  figs.  Specifications:  8  cylinders,  3H-in. 
bore,  o'A-in.  stroke;  423  cu.  in.  total  volume;  o'/i  to  1  compression  ratio: 
4  to  7  gear  ratio:  420-lb.  total  weight — dry  motor  complete  with  all  accessories; 
1  to  3.44  ratio  valve  area  to  piston  area  and  1  to  18.75  ratio  valve  area  to  piston 
displacement. 

Connecting  Rods,  Liberty  Motor.  Connccting-Rod  Forgings  for  the  Liberty 
Motor,  H.  A.  Carhart.  Am.  Mach.,  vol.  52,  no.  2,  Jan.  8,  1920,  pp.  89-02, 
4  figs.  Points  out  difficulties  of  handling  chrome-nickel  steel  and  shows  how 
rods  were  heat  treated  and  tested. 

Engine  Speed  and  Speed  of  Flight.  Variation  of  Airplane  Engine  Speed  with 
Speed  of  Flight,  Edward  P.  Warner.  Automotive  Industries,  vol.  42,  no.  1. 
Jan.  22,  1920,  pp.  310-313,  3  figs.  Illustrates  method  of  determining  r.p.m. 
for  series  of  values  of  V  from  curve  of  torque  coefficient. 

Fuels  for.  An  Investigation  of  Airplane  Fuels,  E.  W.  Dean  and  Clarence  Netzen. 
Aviation,  vol.  7,  no.  12,  Jan.  15,  1920,  pp.  537-538.  Summary  of  investigations 
by  I'.  S.  Bur.  of  Mines. 


Lorraine-Dietrich  Experimental  Work.  The  Lorraine-Deitrich  Production  of 
Airplane  Engines,  W.  F.  Bradley.  Automotive  Industries,  vol.  42.  no.  7, 
Feb.  12,  1920,  pp.  449-453,  10  figs.  Account  of  experimental  work  carried 
out  in  Lorraine-Deitrich  factory  during  war  is  included. 

Radial,  Balance  of.  Engines  New  Design.  Eng.  Division  Air  Service,  Dayton. 
O.,  Technical  Orders  No.  7,  Apr.  1919,  pp.  39-40.  Comparison  of  9-  and  10- 
ey  Under  radial  engine  balance. 

Spark  Plugs.  Engines-Applied  Design.  Eng.  Division  Air  Service  (Dayton,  O.) 
Technical  Orders  no.  8,  Sept.  1919,  pp.  27-35,  3  figs.  Account  of  tests  conducted 
to  determine  suitable  dimensions  for  aviation  spark  plugs. 

Supercharging.  Internal-Combustion  Motors  for  Rarefied  Atmospheres  (Les 
moteurs  a  explosions  pour  atmospheres  rarefiees),  Jean  Villey.  Comptes 
rendue  des  seances  do  1'Academie  des  Sciences,  vol.  170,  no.  3,  Jan.  19,  1920. 
pp.  171-174.  Comparative  value  of  super-compression,  variable  compression, 
supercharging  and  other  processes. 

Types.  Modern  Aviation  Engines — I.  K.  H.  Condit.  Am.  Mach.,  vol  52.  no.  8, 
Feb.  19,  1920,  pp.  396:398,  4  figs.  Brief  sketches  of  Liberty,  Hall-Scott, 
Curtiss  and  Hispano  Suiza  engines. 

Air  Service  Types. Airplanes — Applied  Design.  Eng.  Division  Air  Service.  Dayton. 
O.,  Technical  Orders  no.  7,  Apr.  1919,  pp.  9-13,  12  figs.  Report  of  machines 
which  are  either  in  service  or  regarded  as  having  passed  experimental  stage 
and  are  either  in  production  or  being  considered  for  production. 

Airplane — Applied  Design  Eng.  Division  Air  Service  (Dayton,  O.)  Technical 
Orders  no.  8,  Sept.  1919,  pp.  9-24,  17  figs.  Classfied  list  of  types  of  airplanes 
required  by  air  service. 

Assembling  Methods.  Some  Details  of  Airplane  Manufacture,  Fred.  H.  Colvin. 
Am.  Mech.,  vol.  52,  no.  4,  Jan.  22,  1920,  pp.  201-204,  17  figs.  Assembling 
methods  in  use  at  plant  of  Glenn  Martin  Co. 

Design.  Trend  of  Airplane  Design.  Automotive  Industries,  vol.  42,  no  3,  Jan.  15. 
1920,  pp.  170-189.  Tables  giving  data  relative  to  American  and  British 
commercial,  military  and  naval  aeroplanes  are  presented  and  principal  charac- 
teristics of  several  German  machines  are  also  included.  It  is  particularly 
pointed  out  that  by  following  methods  of  bridge  designer  in  building  up  strength 
members  and  distribution  of  materials  in  proportion  to  stress,  it  lias  been 
learned  that  increase  in  size  does  not  materially  affect  ratio  between  total 
and  usuful  loads.  Graphic  comparison  of  wing  areas,  useful  loads  and  total 
weights  of  four  seaplanes  considered  as  marking  distinct  steps  in  seaplane 
development  is  illustrated. 

Foreign  Data.  Resume  of  Foreign  Data.  Eng.  Division  Air  Service  (Dayton,  O.I 
Technical  Orders  no.  8,  Sept.  1919,  pp.  83-90,  13  figs.  Aeroplane  reports 
issued  in  Great  Britain,  France  and  Germany. 

German  Thiplane.  Some  Recent  German  Airplanes.  Aviation,  vol  8,  no.  1 
Feb.  1,  1920,  pp.  20-22,  16  figs.     Examples  of  large  triplane  design. 

Zeppelins.  Giant  German  aeroplanes  (Les  avions  grants  allemands),  G.  Grouvezier. 
Aerophile,  vol.  27,  nos.  19-20,  Oct.  1-15, 1919,  294-295,  2  figs.  Notes  on  Zeppelin 
type  R-4,  fitted  with  five  motors  and  five  propellers. 

The  Zeppelin  Giants  F.C.L.  7  x  25-wne.  Aviation,  vol.  S.  no.  1.  Feb.  1. 
1920,  p.  28.  2  figs.  Power  plant  is  composed  of  four  260-hp.  6-cylinder  Mercedes 
engines,  which  are  disposed  in  two  nacelles  arranged  between  boat  hull  and 
fuselage  and  drive  tractor  and  pusher  screws  respectively. 


Hee  also   Airships. 
Seaplanes  in . 


Usi    in   Future   Wars;  Flying  Hunts;  Forestry,    I  -•    oj 


All! 


Specific  Heat  at  Low  TEMPERATURE.  Specific  Heat  of  Air  at  Room  Temperature 
and  at  Low  Temperatures  (Die  spezifische  Warmo  der  Luft  bci  Zimmertem- 
peratur  unci  bei  tiefen  Temneraturen).  Karl  Scheel  and  Wilhelm  Heuse. 
Zeitsehrift  fiir  Sauerstoff  und  Stickstoff-Industrie,  vol.  11,  nos.  9  and  10.  May. 
1919.  pp.  33-36.  Specific  heats  of  air  were  determined  by  means  ,,|  two 
meters;  table  is  given  in  which  average  data  of  observations  are  presented. 

AIR   COMPRESSORS 

Steam-Driven,  Tests  on.     Tests  on  Small  Engines  at   High  Back  Pressures,    Man 
E.   Flowers,  R.  J.  Pepper  and  Crosby   Field.     Chem.   A-  Metallurgical   1  an 
vol    22,  no.  7,  Feb.  18,  1920,  pp.  318-320,  6  tit-       Results  pi 
driven  compressors  operating  under  conditions  found  in  ints      1  nits 

varied  from  12.3  to  80.5  i.hp.  per  100  r.p.m.  at  full  load. 

AIR   CONDITIONING 

Factories.  Automatic  Regulation  of  Humidity  in  Factories.  Pci.  Am.  Monthly. 
vol.  1,  no.  1,  Jan.  1920.  pp.  24-28,  6  figs.  Conditioning  apparatus  developed 
at  tj.  S.  forest  Products  Laboratory,  Madison,  Wis. 
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AIRSHIPS 

[( n. 1 n.  Construction,  Principles  op.  The  Principles  of  Rigid  Airship  Construction. 
LP.  Cole.  Aeronautics,  vol.  18.  no.  328,  Jan.  29,  1920,  pp.  101-104.  Formula; 
for  determining  structural  strength  of  airship  members.  (To  be  continued  ) 
Paper  read  before  Roy.  Aeronautical  Soc. 

Ethyl,  From  Wood.  Ethyl  Alcohol  from  Wood,  F.  W.  Kressman.  Chem.  Age, 
vol.  2,  no.  1,  Jan.  10,  1920,  pp.  319-321.  Successful  production  of  ethyl  alcohol 
from  wood  is  visualized  to  depend  primarily  upon  steady  uniform  supply  of 
wood  waste  available  at  low  price  for  period  of  twelve  years  or  more. 


Vacuum  and  Steam  Systems.  Ash-Handling  in  Power  Plants — IV,  Robert  June. 
Eleo.  Rev.  (Chicago),  vol.  76,  no.  8.  Feb.  21,  1920,  pp.  308-310,  1  fig.  Compar- 
ative  study  of  vacuum  and  steam  ash-handling  systems. 

ATMOSPHERE 

Transperency,  Measurement  of.  Method  of  Measuring  Transparency  of  At- 
mosphere (Sur  une  m6thode  pour  la  mesure  de  la  transparance  atmosph6rique\ 
Andre  Bloudel.  Comptes  rendus  des  Seances  de  l'Academie  des  Sciences, 
vol.  170,  no.  2,  Jan.  12,  1920,  pp.  93-97,  1  fig.  Differential  method  analogous 
to  that  employed  for  measuring  absorbing  power  of  a  liquid. 


ALLOY   STEELS 

Mi  ialluhgt  op.  Progress  in  Metallurgy  of  Alloy  Steels,  Harold  F.  Wood.  Am. 
Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  25-27.  No  material  change  is  seen 
in  basic  principles  of  alloy-steel  production  during  1919.  It  is  said  that  lessons 
learned  during  war  showed  clearly  that  good  alloy  steel  can  be  made  by  either 
electric-furnace,  crucible  or  open-hearth  process,  and  that  also  by  merely 
specifying  process  to  be  used  does  not  insure  buyer  of  high-quality  product. 

Moi  vbdenum  in.  Molydenum  in  Commercial  Alloy  Steel.  Iron  Age,  vol.  105, 
no.  6.  Feb.  5,  1920,  pp.  407-409,  1  fig.  Effect  on  physical  properties  and 
heat-treatment  temperature  range  when  substituted  for  portions  of  nickel 
or  chromium.  Graph  is  included  showing  relative  properties  of  chrome- 
molybdenum  steel  at  various  temperatures  and  heat-treatment  conditions. 
From  book  soon  to  be  published  by  Climax  Molybdenum  Co.,  New  York. 

ALLOYS 

Corrosion-Resisting.  Alloys  of  High  Corrosion  Resistance  (Gegen  Korrosion 
widerstandsfahigere  Legierungen) ,  Hugo  Rieger.  Giesserie-Zeitung,  vol.  16, 
nos.  19  and  20,  Oct.  1  and  15,  1919,  pp.  289-291  and  316-319.  Circumstances 
to  be  considered  in  choice  of  alloy.  Formula?  are  given  for  armature  gun-metal 
alloys  employed  in  manufacture  of  gages,  pump  cases,  plungers,  valves  and 
other  parts  in  distilleries  and  breweries,  sugar  factories,  canneries,  etc.;  and 
also  for  manufacture  of  vessels  for  production  of  alcoholic  beverages  and  sugar, 
various  chemical  products,  aniline  dyes,  etc. 

V  irioub  Tests  of.  Alloys  (AUiages),  Maillard.  Fonderie  Moderne,  vol.  12,  no.  8, 
Aug.  1919,  pp.  170-172.  Physical  tests  conducted  by  various  companies  with 
copper-zinc-lead,  aluminum-beryllium  and  zirconium-nickel  alloys. 

ALTERNATORS 

See  Electric  Generators,  A.  C. 

ALUMINUM 

Si  B8TITUTION  for  Steel.  Notes  on  the  Uses  of  Aluminum  (Notes  coneernunt 
quelques  applications  de  l'aluminium),  M.  Legrand.  Industrie  des  Tramways 
,t  Chemins  de  Fer,  vol.  13,  nos.  151-152-153,  July-Aug.-Sept.  1919,  pp.  77-80. 
Discusses  econony  of  substituting  aluminum  for  steel  in  automobile  and  elec- 
trical industries. 

ALUMINUM   ALLOYS 
See  lironzes.  Aluminum. 

AMMONIA  COMPRESSORS 

it  High-Speed.  Two  New  Vilter  High-Speed  Ammonia  Compressors.  Power, 
vol.  50,  no.  21,  Dec.  16-23-30,  1919,  pp.  804-806,  6  figs.  Double  trunk  piston  with 
piston  rings  to  stop  both  ammonia  and  oil  is  fitted  to  guard  against  oil  getting 
past  piston  and  draining  crankpit. 

ARMATURES 

S(  i  Electrical  Machinery,  Dipping  and  Baking  Coils. 

ARTILLERY 


Modern   Artillery  Ammunition — II,   H.    M.   Brayton.     Am.    Mach., 
no.  2,  Jan.  8,  1920,  pp.  95-101,  4  figs.     Study  of  calculation  involved 


Ammunition. 

vol.  52,  ... 

in  modern  artillery  ammunition  and  description  of  developments  during  war 

at  Frankford  Arsenal. 


BioGuNS,  Lin  of.  The  Death  of  a  Big  Gun,  Arthur  Benington.  Sci.  Am.  Monthly, 
vol.  I,  no.  1,  Jan.  1920,  pp.  33-35.  4  figs.  Theories  accounting  for  hardening 
Mini  cracking  of  rifled  surface.  From  book  on  artillery  by  Admiral  Ettore 
Bravetta  of  Italian  navy. 

i  IN  Long-RaNGB  GtjN.  The  German  Long-Range  Gun,  H.  W.  Miller.  Mech. 
lint-  ,  vol  42,  no.  2,  Feb.  1920,  pp.  89-100,  25  figs.  Account  of  German  super- 
gun  bombardment  of  Paris  from  Forest  of  Gobain,  70  miles  distant,  in  spring 
ol  L918,  together  with  authentic  details  regarding  design  of  gun,  carriage, 
emplacement  and  projectile. 

RAILWAY,  CmsaBAKCM  for.  Railway  Clearances  for  liailway  Artillery,  E.  I) 
Campbell  .11.  D.  B.  Artillery,  vol.  52,  no.  2,  Feb.  1920,  pp.  147-152,  4  figs. 
Composite  clearance  diagrams  of  various  railway  systems,  prepared  by  Ord- 
Dance   Department. 

ASH   HANDLING 

Hi  iket  Carrier  System.  An  Efficient  Coal  and  Ash  Handling  Plant— II,  Henry 
I.  Edsall.  Coal  Trade  Jl.,  vol.  51,  no.  4,  Jan.  28,  1920.  Installation  using 
1'eek  overlapping  pivoted  bucket  carrier  to  distribute  fuel  and  takeaway 
ashes. 


AUDIONS 
See  Radiotelegraph]/,  Audions. 

AUTOMOBILE   ENGINES 

Air  Cooling  of.  The  Air-Cooling  of  Petrol  Engines.  Autocar,  vol.  44,  no.  1267, 
Jan.  31,  1920,  pp.  217-218,  5  figs.  Results  of  experimental  work  conducted 
during  war  in  order  to  determine  best  shape  of  fins,  most  adequate  surface  of 
cylinder,  etc.     Paper  read  before  Instn.  Automobile  Engrs. 

Continental.  New  Continental  Engine  an  Exceptional  Production  Job.  Auto- 
motive Industries,  vol.  17,  no.  6,  Feb.  5,  1920,  pp.  400-402,  5  figs.  Engine 
is  3'4  x  4^2-in.  6-cylinder-unit  power  plant  type  with  removable  cylinder  head 
and  aluminum  crankcase. 

Cylinder  Head,  Detachable.  The  Detachable  Cylinder  Head,  Georges  Funck, 
Autocar,  vol.  44,  no.  1266,  Jan.  24,  1920,  pp.  139-142,  14  figs.  Various  con- 
structions criticized  from  point  of  view  of  designer,  manufacturer  and  user. 

Cylinders,   Casting.     Precautions  That  Must  Be  Taken  in  the  Manufacture  of 

Automobile  Cylinders  (Precautions  a  prendre  pour  la  fabrication  des  cylindres 

d'automobiles),    Charles    Bichon.     Fonderie    Moderne,    no.    9,    pp.    207-211, 

2  figs.     Suggestions  in  regard  to  manner  o£  drying  molds,  proportioning  metal, 

•         etc. 

Cylinders,  Machinery.     See  Cylinders,  Machining. 

Double-Piston  Type.  New  Crank  Motion  Embodied  in  Engine,  P.  M.  Heldt. 
Automotive  Industries,  vol.  17,  no.  6,  Feb.  1920,  5  1920,  pp.  405-407,  3  figs. 
Description  of  engine  of  double-piston  type,  each  cylinder  containing  two 
pistons  between  heads  of  which  explosion  takes  place. 

Mixture  Requirements.  Mixture  Requirements  of  Automobile  Engines,  O.  C. 
Berry.  Gas  Engine,  vol.  22,  no.  2,  Feb.  1920,  pp.  57-63,  11  figs.  It  is  concluded 
from  tests  at  Purdue  University  Engineering  Experiment  Station  that:  (11 
Mixture  giving  maximum  power  does  not  vary  materially  with  brake  load 
carried,  but  remains  constant  at  about  0.0775  lb.  of  gasoline  per  lb.  of  dry  air; 
(2)  at  light  loads,  engine  will  not  operate  well  with  as  wide  a  range  of  mixtures 
as  it  can  use  when  carrying  more  nearly  its  full  capacity;  and  (3)  mixture 
giving  maximum  thermal  efficiency  becomes  leaner  as  brake  load  is  increased, 
specially  between  no  load  and  half  load. 

Testing  Beus.  Torque  Reaction  Beds  for  Engine  Tests.  Aviation,  vol.  7.  no.  12, 
Jan.  15,  1920,  p.  536.  Design  which  is  said  to  eliminate  effect  of  forces  through 
engine  axis.     From  Zeitschrift  des  Verenes  deutscher  Ingenieure. 


AUTOMOBILES 

Bodies.  Bodv  Features  at  the  New  York  Show,  George  J.  Mercer.  Automotive 
Industries,  vol.  42,  no.  4,  Jan.  22,  1920,  pp.  300-305,  11  figs.  Points  out  various 
refinements  and  novelties  in  coach  work  of  models  exhibited  at  Grand  Central 
Palace. 

Whirls  and  Eddies.  Autocar,  vol.  44,  no.  1266,  Jan.  24,  1920.  pp.  167, 
168,  2  figs.  Suggests  applying  principles  of  aeroplane  construction  to  design 
of  automobile  body. 

Br  \ki\g,  Four-Wheel.  Braking  on  All  Four  Wheels,  W.  F.  Bradley.  Automotive 
Industries,  vol.  42,  no.  7,  Feb.  12,  1920,  pp.  460-462,  5  figs.  Comparison  of 
European  and  American  practices. 

Design,  Trend  of.  British  Tendencies  in  Passenger  Car  Design.  Automotive 
Industries,  vol.  42,  no.  3,  Jan.  15,  1920,  pp.  124-129.  Lists  are  included  giving 
specifications  of  British  and  Continental  passenger  cars. 

Trend  in  Passenger  Car  Design,  P.  M.  Heldt.  Automotive  Industries, 
vol.  42,  no.  3,  Jan.  15,  1920,  pp.  114-117,  11  figs.  Points  out  such  changes 
ns  slight  falling  off  in  eight  and  twelve-cylinder  engines  decline  of  T-head  type 
engine,  continued  decline  of  gravity  fuel  feed  and  almost  complete  disap- 
pearance of  dual  ignition  system. 

Dynamotor  mil.  A  Flywheel  Dynamotor.  Autocar,  vol.  41,  no.  1266,  Jan.  24, 
1H20,  pp.  156-157,  2  figs.  Bowman-Aspden  device  combining  dynamo,  starting 
motor  and  flywheel. 

1920  Cars,  Data  on.  1920  Passenger  Automobiles  Listed  with  Their  Technical 
Specifications.  Automotive  Industries,  vol.  42,  no.  3,  Jan.  15,  1920,  pp.  118- 
123.  Over  120  cars  are  listed,  and  specifications  refer  to  systems  of  lubrication, 
carburation,  ignition,  electric  system  transmission  nature  of  running  gear, 
type  of  bearings,  etc. 

Pihts.  Machining  on  Automatic.  Ford  Mult-au-matic  Practice.  Edward  K. 
Hammond.  Machy.  (N.  Y.),  vol.  26,  no.  4,  Dec.  1919.  pp.  299-308,  18  figs. 
In  machining  automobile  parts  on  Bullard  mult-au-miitics. 
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S.  A.  E.  Standardization.  S.  A.  E.  Standardization  Work  in  1919.  Automotive 
Industries,  vol.  42.  no.  3.  Jan.  15,  1920,  pp.  227-242,  29  figs.  Progress  in 
aeronautical  spark-plug  shell  dimensions,  standardization  of  sizes  of  nuts  for 

machine  screws  prepared  in  conjunction  with  Am.  Soc.  M.  E.  Committee, 
revision  of  leaf  springs,  additions  to  list  of  separable  type  bearings  ami  stand- 
ardization of  traitor  wheels  and  component  parts  are  among  principal  develop- 
ments reported.  , 

Unprecedented  Number  of  Items  Before  Standards  Committee,  P.  M. 
Heldt.  Automotive  Industries,  vol.  42.  no.  4.  Jan.  22,  1920,  pp.  314-322. 
Standards  recommended  by  Soc.  Automotive  Engrs.  Committee  on  ball  bear- 
ings, fuel  vacuum  tank,  mounting  and  connections,  spark-plug  shells  and  thread 
dimensions,  dimensions  for  truck  and  tractor  engine  support  arms,  steel  reverse 
couplings,  aluminum  alloys,  etc. 

Worm-Gear  Drive.  Machine  Tool  Practice  as  Applied  to  Motor-Car  Production 
—VII.  Machy.  (Lond.),  vol.  15,  no.  380,  Jan.  s,  1920,  pp.  141-441,  8  figs. 
Methods  of  manufacturing  Daimler-Lanchester  worm-gear  drive. 

AUT<  )MOTIVE    INDUSTRY 

Russian  Market  and.  Russia  as  a  Prospective  Buyer  of  Automotive  Products, 
X.  G.  Kousnetzoff.  Automotive  Industries,  vol.  17,  no.  6.  Feb.  5,  1920,  pp. 
419-421.  Writer  describes  Russian  market  for  automobiles,  motor  trucks, 
tractors  and  motor-cycles  as  "a  large  one.  capable  of  development  by  American 
manufacturers." 

AVIATION 

Progress  Abroad.  Progress  of  Civil  Aviation  in  Foreign  Countries.  Aeronautics, 
vol.  17,  no.  323.  Dec.  25,  1919.  pp.  582-584.  Reports  of  Air  Ministry  giving 
account    of   progress   up    to   Oct     31,    1919,    France,    Italy    and  Germany  are 

represented  as  "most  serious  competitors  m  securing  an  international  aircraft 
trade." 

BALING    PRESSES 

Electric.  200-Ton  Electric  Baling  Press.  Engineering,  vol.  109.  no.  2820,  Jan.  16, 
1920,  pp.  92-93.  3  figs.  Press  is  worked  by  series-wound  motor  capable  of  peak 
output  of  30-b.hp.  at  230  r.p.in. 

BEARINGS 

Ball,  Swiveeing.  The  Principles  and  Practice  of  Swivelling  Rail  Bearings,  W.  E. 
Raker.  Engineering,  vol.  109,  no.  2820,  Jan.  16,  1920,  pp.  68-71,  17  figs. 
It  is  remarked  that  in  order  that  bearings  run  true  with  axis  of  rotation,  it  is 
necessary  (11  that  bearings  be  rigidly  connected  to  revolving  member,  and 
(2)  that  revolving  member  run  true  at  point  on  which  bearings  are  mounted. 
(Concluded). 

Ball  vs.  Journal  and  Roller.  Development  of  Ball  Bearings  and  Comparison 
of  Types.  Belting  &  Transmission,  vol.  16,  no.  3,  Feb.  ,5,  1920,  pp.  39-41,  7  figs. 
Details  and  results  are  given  of  tests  with  special  apparatus  on  ring-oiling 
babbitted  journal  bearings,  roller  and  ball  bearings. 

Ball  vs.  Roller.  Comparative  Characteristics  of  Anti-Friction  Bearings,  Fred.  A. 
Cornell.  .11.  Soc.  Automotive  Engrs.,  vol.  5,  no.  6,  Dee.  1919.  pp.  415-418. 
Best  practice  of  American  motor-driven  vehicles  is  saiil  to  indicate  that  ball 
and  taper  roller  have  approximately  same  carrying  capacity  when  length  of 
roller  is  approximately  equal  to  diameter  of  ball.  Present  standards  are 
criticized  as  being  based  "primarily  on  size  intcrchangeability"  being  therefore 
"commercial  in  conception  and  not  technically  tenable." 

Roller,  Manufacture  of.  High-Grade  Bearing  Steel  Production  Methods,  E.  G. 
Stedman.  Raw  Material,  vol.  2,  no.  1 .  Jan.  1920,  pp.  4*7-480,  1  fig.  Methods 
followed  by  Timken  Roller  Bearing  Co.  in  manufacture  of  tapered  roller 
bearings. 

Thrust,  Kingsbury  vs.  Horseshoe  Type,  Kingsbury  Thrust  Bearings  in  Marine 
Service,  Arthur  B.  I.akey.  .11.  Am.  Soc.  Mar.  Draftsmen,  vol.  6,  no.  3,  Oct. 
1919,  pp.  43-49.  20  figs.  Comparison  between  marine-type  horseshoe  thrust 
bearing  and  Kingsbury  segmental  block  thrust  bearing. 

Thrust,  Self-Adjusting.  A  Self-Adjusting  Spring  Thrust  Bearing,  Power,  vol.  50, 
no.  21.  Dec.  16-23-30,  1919,  pp.  827-829,  5  figs.  Bearing  consists  of  runner  of 
special  grade  of  cast  iron  resting  on  thin  steel  disk  with  babbitted  surface; 
babbitted  ring  in  turn  rests  on  short  helical  springs  and  is  held  against  rotation 
by  dowel  pins.     Built  by  Gen.  Flee.  Co. 

BLAST    FURNACES 

Rapid  Construction.  Blast  Furnace  Plant  Built  in  One  Year.  Iron  \ge,  vol.  105. 
no.  7.  Feb.  12.  1920.  pp.   161-467.     12  figs.     Account  of  construction  of  plant 

for  Weirton  Stack  Co.,  Weirton,  W .  Va. 

BOILER    FEEDWATER 

Regulator.  McDonough  Single-Tub,-  Feed  Water  Regulator.  Power,  vol.  50. 
no.  21,  Dee.  16-23-30.  1919,  p  813,  2  figs.  VToke  of  valve  is  of  swivel  con- 
struction so  that  it  can  be  turned  iii  any  position  and  locked  to  bonnet  by 
setserew. 

BOILER    FIRING 

Lignite.  Stoker  Firing  of.  Burning  Lignite  on  Forced-Draff  Chain  Crate.  II.  I*'. 
Gauss.  Power,  vol.  50.  no.  21.  Dec.  16-23-30.  1919.  pp.  798-799.  4  figs.  Instal- 
lation where  lignite  containing  33  per  cent  moisture  is  dried  in  unhid  ion  zone 
at  front  of  stoker. 


BOILER    OPERATION 

Fxaet    Data   on     the   Running   of   Steam    Boiler    Plants 


1) 


Steam   Used   by  Jets 

Brownlie.      Engineering,  vol.    109.    no.    2820,  Jan.    16.    1920.   pp.   71-71,   2   figs. 
Amount  of  steam   used   by   steam   jets.      Tabulated    results  of   experiment 
given  on  supplement  plate. 


BOILERS 

Equivalent  Evaporation      Equivalent    Evaporati I.   S.    \     Johnson,     Power, 

vol,  51,  no.  1,  Jan.  6,  1920,  pp.  28-30,  2  tijjs.     Proposes  abolishing  term  factor 

01  evaporation  "because  it  is  seldom  that  the  water  levels  an  tin  same  tit  the 
end  a.-  at  the  beginning  of  a  tests,"  and  defining  equivalent  ev  aporation  as  total 
heat  absorbed  by  boiler  in  B.t.u.  divided  by  970.4. 

Locomotive.     See  Locomolivt    Boilers. 

Marine.     .See  Marini    B< 

BRASS    FOUNDING 

Electric-Furnace  Melting.  Developments  in  Brass-Melting  I.  Otis  Allen 
Kenyon.  Iron  Age,  vol.  105.  no.  s.  Feb.  19,  1920,  pp.  527-530,  6  figs.  Uses 
of  electric  furnace  in  brass  industry. 

BRASSES 

Grading  of.  Brass:  Its  Constitution  and  Impurities,  F.  S.  Pile.  Metal  Industry 
(Lond.),  vol.  16,  no.  3,  Jan.  16,  1920,  pp.  46-50,  7  figs.     Suggested  grading  of 

brass. 

H.EAT Treatment  OF.  The  Heat  Treatment  of  Beta  Brasses.  11.  M.  Bravton.  Chem. 
&  Met.  Eng.,  vol.  22,  no.  5,  Feb.  4,  1920.  pp.  211-217,  15  figs.  Study  of  rela- 
tion between  various  physical  properties  of  beta  brasses  as  annealing  and 
quenching  temperature  varies.  Suggestions  are  given  for  procuring  strong, 
ductile  pieces. 

Lead  in.  Distinguishing  Lead  in  Brass  and  Bronze,  O.  A.  Knight.  Iron  Age, 
vol.  105,  no.  5,  Jan.  29,  1920,  pp.  327-32S,  2  figs.  Photomicrographs  obtained 
with   sulphide  etching. 

Strains  in.  Strains  Existing  in  Copper-Zinc  Alloys.  Metal  Industry  (London), 
vol.  15,  no.  26,  Dec.  26,  1919,  p.  527.  2  figs.  Comparative  study  of  strains 
existing  in  copper-zinc  alloys  I  brasses  I  alter  quenching,  and  after  hardening 
by  cold  working.  Translated  from  Comptes  rendus  des  Seances  do  l'Academie 
des  Sciences. 

BRICK    MANUFACTURE 

Continuous  Burning.  Immense  Saving  with  Continuous  System  of  Burning. 
Brick  &  Clay  Ree.,  vol.  56.  no.  4.  Feb.  10,  1920,  pp.  322-325.  4  figs.  Canadian 
plant  is  reported  to  use  only  519  lb.  of  coal  under  favorable  conditions,  to  burn 
1000  brick  in  round  down-draft  kilns. 

Factors  in.  Important  Factors  in  Red-Brick  Manufacture,  Robert  W.  Jones. 
Eng.  &  Min.  .11.,  vol.  109,  no.  8.  Feb.  21,  1920,  pp.  490-491.  3  figs.  Reasons 
are  mentioned  why  common  building  brick  cannot  be  made  from  any  kind 
of  clay.  Emphasis  is  laid  on  necessity  of  chemical,  mineralogical  and  mechanical 
tests,  supplemented  by  geological  exploration,  in  order  to  avoid  costly  failures. 

BRIDGE    ERECTION 

Bascule  Bridge,  Chicago.  High  Gantry  Used  for  Handling  Heavy  Members  of 
Large  Bascule.     Eng.   News-Record,   vol.  84,  no.  2,  Jan.  8,   1920,  pp.   79-80, 

2  figs.  Timber  falsework  used  at  260-ft.  single-leaf,  double-track,  Strauss 
bascule  bridge  over  Chicago  River  for  St.  Charles  Air  Line  R.  R. 

Louisville,  Ky.  Louisville  Bridge  Erection.  Contracting,  vol.  9,  no.  8,  Dec.  15, 
1919,  pp.  228-229,  2  figs.  Successive  stages  of  work  were  operated  simultane- 
ously on  sets  of  three  24,T-ft.  deck  spans.  Old  piers  were  remodeled  and  spans 
were  replaced  under  t  raffle. 

BRIDGES 

Wood  and  Asthalt  Flooring.  New  Type  of  Wood  and  Asphalt  Flooring  for 
Chicago  Bridges,  F.  11.  Avery.  Eng.  Ncws-Rec,  vol.  83,  no.  19,  Nov.  13-20. 
1919,  pp.  866-SS7.  2  figs.  Transverse  planks  on  edge  form  surface  grooves 
to  hold  asphalt  surfacing.     Light  weight  and  low  cost  are  claimed. 

BRIDGES,   CONCRETE 

Construction  Pi.ani  FOR.  Unique  Plant  Concretes  Seven-Span  Arch.  Bridge, 
Arthur  Richards  and  Warren  Carmichacl.  Eng.  News-Rcc.  vol.  84,  DO.  2. 
Jan.  8,  1920.  pp.  76-79,  6  figs.  Details  of  central  mixing  plant  from  which 
concrete  is  hauled  in  hopper  cars  by  locomotives  to  traveling  tower,  and  which 
permits  placing  of  concrete  in  679-ft.  7-span  arch  bridge  by  direct  chuting. 

BRIDGES,    I1IG11W  \\ 

Batisc\n  River,  Quebei  Batiscan  Bridge  Links  Montreal  md  Quebec,  I  B 
Painchaud.  Contrad  Rec,  vol.  34,  no.  3.  Jan.  21,  1920,  pp  62-64,  3  figs. 
Specification-  and  data  of  projected  1211-ft.  six-span  steel  highway  atrui 

BRIDGES,    i  1 1  I 

Bascule.  Welland   River.     Steel  Bascule  Bridge  Over  Well I:     i        Con 

I:  .  vol.  34.  no.  2,  Jan.  11.  1920,  pp.  3n-.il.  5  tigs  Bridge  will  consist  of 
100-ft.  steel  bascule     pan  and   t  vv . ,  fixed   7.5-1 1.  steel  a]  I    piers  and  abut- 

ments. 

BRIDGFS.    Ml  II  1   \RY 

Curuan  Design  Meti s      Bridge  Engineering  in  Active  VI  irfan  Moore 

and  Marshall  VI     McDonald      I  no    N<  «  -B  i    1919, 

pp.  688-696,  26  lian  bridge-design  method    applied  in  work  of  Am 

Expeditionary  Foro 
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BRIDGES,   RAILWAY 

NlAGABA,  Reinforcement  of.  Niagara  Railway  Arch  Reinforced  for  Heaviest 
Traffic.  Eng.  News-Record,  vol.  83,  no.  19,  Nov.  13-20,  1919,  pp.  877-881, 
4  figs.  Stresses  in  550-ft.  arch  span  were  redistributed  by  changing  crown 
shims.     Floor  was  reconstructed  for  E  70  loading. 

Puxra  River,  Reconstruction  of.  Platte  River  Bridge  Reconstruction,  Rock  Island 
Lines.  Eng.  News-Rec,  vol.  84,  no.  6,  Feb.  5,  1920,  pp.  287-289,  5  figs.  Pile- 
bent  piers  with  concrete  caps  to  carry  girder-spans,  and  sheathed  pile  bents 
fitted  with  pile  breakers,  are  prominent  features  of  design. 

BRONZES 

\i  l  minum,  Ingot-Casting  Method.  Further  Progress  in  Ingot  Production,  Charles 
Meigh.  Metal  Industry  (Lond.),  vol.  16,  no.  4,  Jan.  23,  1920,  pp.  61-62, 
3  figs.  Method  of  casting  alloy  aluminum  bronzes  at  low  temperature  with 
minimum  fall  and  exposure  to  air,  while  molten,  and  automatic  feed. 

M  ^nganese,  Metallurgy  of.  Metallurgy  of  Manganese  Bronze,  Ernest  J.  Davis. 
Foundry,  vol.  48,  no.  3,  Feb.  1,  1920,  pp.  109-111,  4  figs.  Photomicrographs 
indicating  percentage  of  alpha  and  beta  solid  solutions. 

Phosphor  Bronze,  Testing.  The  Testing  of  Phosphor  Bronze,  Leslie  Aitchison. 
Metal  Industry  (London),  vol.  15,  no.  26.  Dec.  26,  1919,  pp.  525-526.  Opinion 
is  expressed  that  Brinell  test  or  scleroscope  test  should  be  disregarded  for  cast 
phosphor  bronze  and  that  metal  should  be  passed  upon  tensile  test. 

BUILDINGS 

Vibration  Prevention.  Means  Employed  for  preventing  Transmission  of  Vibra- 
tions to  Buildings  (Moyens  d'empScher  la  transmission  des  vibrations  aux 
batiments).  Industrie  Electrique,  vol.  29,  no.  661,  Jan.  10,  1920,  pp.  1-2, 
6  figs.     Gerb  anti-vibrator  and  other  types  are  described. 

BUREAU   OF   MINES 

ExperimentStations.  Experiment  Stations  of  the  Bureau  of  Mines  Van  H.  Manning. 
Bur.  of  Mines,  bul.  175,  1919,  105  pp.,  22  figs.  Character  of  work  and  organ- 
ization of  each  of  the  eleven  mining  experimsnt  stations  es  at-  .ished  since  the 
creation  of  the  Bureau  in  1910. 

CABLEWAYS 

Semi-Portable.  Semi-Portable  Aerial  Ropeway,  Engineering,  vol.  109,  no.  2820, 
Jan.  16,  1920,  pp.  80-82,  20  figs.  Ropeway  erected  to  handle  timber  on  Lond. 
and  South-Western  Ry . 

CAMS 

Tangential,  Design.  Cam  Design  and  Construction,  Franklin  DeR.  Furman. 
Am.  Mach.,  vol.  52,  no.  1,  Jan.  1,  1920,  pp.  21-27,  14  figs.     Tangential  cams. 

CANALS 

New  York  State  Barge.  The  New  York  State  Barge  Canal — I  and  II,  Frank 
M.  Williams.  Sci.  Am.,  vol.  122,  nos.  1  and  2,  Jan.  3  and  10,  1920,  pp.  14-15, 
40-41  and  51,  13  figs.  How  some  of  engineering  problems  involved  in  construc- 
tion were  net,  particularly  that  of  obtaining  sufficient  water  to  provide  for  mini- 
mum depth  at  all  times. (     To  be  continued.) 


See  Car  Wheels. 


CAR   AXLES 


CAR   FLOATS 


Concrete.  Concerte  Floats  Meet  hard  Test,  W.  T.  Duggan.  Mar.  Rev.,  vol.  50, 
no.  2,  Feb.  1920,  pp.  88-90,  6  figs.  Tests  of  various  floats  built  for  army- 
transport  service  and  survey  of  uses  of  car  floats  in  New  York  Harbor  are  said 
to  have  demonstrated  that  working  of  floats  does  not  set  up  stresses  on  steel 
sufficient  to  cause  fatigue  of  metal  as  it  would  be  occasioned  on  the  high  seas. 

CAR   WHEELS 

English  and  American.  Railway  Wheels  and  Axles,;T.  H.  Sanders.  Engineering, 
vol.  109,  no.  2820,  Jan.  16,  1920,  pp.  99-100.  Certification  of  types  used  in 
English  and  American  practice,  and  discussion  of  tests  to  which  wheels  and 
axles  are  submitted  before  acceptance  by  railway  authorities.  Paper  read 
before  Sheffield  Section  of  Jl.  Instn.  of  Engrs. 

CARBON 

Activation  of.  The  Activation  of  Carbon,  N.  K.  Chancy.  Chem.  Engr.,  vol.  28, 
no.  1,  Jan.  1920,  pp.  19-22.  Technical  study  of  method  of  activation  by 
differential  oxidation 

CARBURETORS 

l'iti:iii:ATiNo  ant)  Atomizing  in.  Preheating  and  Vtomizing  in  Carburetors  (Etude 
du  r6chauffagc  et  de  la  pulverisation  dans  lea  carburateure) ,  M.  Carbonaro. 
Genie  Civil,  vol.  76,  no.  4,  Jan.  21,  1920,  pp.  93-97,  6  figg.  Influence  of  these 
processes  upon  the  condition  of  mixture  at  the  moment  of  admission  into  cylinder. 
It  is  concluded  that  preheating  has  no  action  except  in  case  of  very  long  piping 
and  in  case  of  motors  running  at  very  low  speeds;  in  all  cases  improvement  due 
to  preheating  is  calculated  never  to  exceed  40  per  cent.     (To  be  continued .) 


CARS,   FREIGHT 

Hartend  General  Service  Type.  Hartend  General  Service  Car,  and  Hart  Door 
Gear.  Ry.  Mech.  Eng.,  vol.  94,  no.  1,  Jan.  1920,  pp.  51-52,  2  figs.  Between 
bolster  and  end  sill  at  either  end  floor  plates  are  sloped  downwardly  and  out- 
wardly from  center  sill,  thus  forming  hopper  at  each  corner  of  car.  Outer 
sides  of  these  hoppers  are  closed  by  swinging  doors  hinged  at  top  and  closed 
and  locked  by  hand. 

Inspection  of.  The  Inspection  of  Freight  Equipment,  L.  K.  Sillcox.  Ry.  Mech. 
Engr.,  vol.  94,  no.  2,  Feb.  1920,  pp.  93-96,  2  figs.  Defects  that  must  be  avoided 
in  selection   of  freight  cars  for  certain   commodities. 

CARS,   REFRIGERATOR 

Comparative  Tests.  Comparative  Tests  of  Refrigerator  Cars,  Ry.  Mech.  Engr., 
vol.  94,  no.  1,  Jan.  1920,  pp.  28-32,  5  figs.  Temperature  readings  in  actual 
service  on  cars  equipped  with  overhead  and  end  ice  bunkers. 

Standard  Type.  The  Development  of  a  Standard  Refrigerator  Car,  M.  E.  Penning- 
ton. A.S.R.E.  Jl.,  vol.  6,  no.  1,  July,  1919,  pp.  1-12  and  (discussion),  pp.  12-24, 
7  figs.  Essentials  laid  down  by  railroad  administration  Mechanical  Depart- 
ment Circular  No.  7. 

CEMENT 

Handling  in  Bulk.  Handling  and  Storing  Bulk  Cement  Wallace  R.  Harris.  Jl. 
Western  Soc.  Engrs.,  vol.  24,  no.  1,  Jan.  1919,  pp.  21-26  and  (discussion), 
pp.  26-30,  8  figs.  Saving  effected  by  handling  cement  in  bulk  are  pointed  out 
and  various  schemes  for  bulk  handling  of  cement  are  outlined. 

CEMENT   MANUFACTURE 

Wet  Process.  Latest  Development  in  Wet  Process  Portland  Cement  Plants.  Rock 
Products,  vol.  23,  no.  1,  Jan.  3,  1920,  pp.  48-56,  29  figs.  Plant  at  Greencastle, 
Ind.,  which  is  laid  out  to  fu  nish  capacity  of  1200  to  1500  bbl.  of  cement  per 
24  h. 

Operating  Ratio  Decrease.  Central  Station  Operating  Ratio  Decreasing,  Elec. 
World,  vol.  75,  no.  5,  Jan.  31,  1920,  pp.  260-261,  5  figs.  Claims  that  in  spite 
of  increasing  costs  of  labor  and  materials,  manufacturing  and  distribution 
costs  per  kilowatt-hour  are  now  on  decline. 

See  also  Electric  Plants;  Heating,  District  Heating  Serrice. 

CHARTS 

Weight  of  Round  Bars.  Weight  Chart  for  Bar  Stock  Articles,  Hans  Ernest.  Am. 
Mach.,  vol.  52,  no.  7,  Feb.  12,  1920,  pp.  351,  1  fig.  Chart  for  determining  length 
and  weight  of  round  stock. 

Weights  of  Rods  and  Tubes.  Time-Saving  Tube  and  Rod  Chart,  Melvin  D. 
Casler.  Am.  Mach.,  vol.  52,  no.  2,  Jan.  8,  1920,  pp.  67-70,  1  fig.  For  calculat- 
ing weights  of  rods  and  tubes  of  different  shapes. 

CHEMICAL   INDUSTRY 

Japan.  The  Chemical  Industry  and  Trade  of  Japan,  O.  P.  Hopkins.  Jl.  Indus. 
&  Eng  Chem.,  vol.  12,  no.  2,  Feb.  1920,  pp.  110-119.  Efforts  are  said  to  have 
so  far  been  directed  mainly  toward  development  of  coal-tar  industry,  pro- 
duction of  alkalies  for  paper,  glass,  textile,  and  soap  industries,  progress  in 
metal  refining  and  greatest  possible  utilization  of  water  power  in  electrochemical 
processes. 

CHEMISTRY 

Colloidal.  Colloid  Chemistry  and  Its  Application  in  the  Arts,  Joseph  V.  Meigs. 
Chem.  Age,  vol.  2,  no.  1,  Jan.  10,  1920,  pp.  325-329.  Brings  out  how  colloid 
chemistry  furnishes  clearer  understanding  of  many  manufacturing  processes 
and  their  products  and  consequently  makes  possible  development  of  former 
and  more  effective  exploitation  of  latter. 

CLAY 

Foundry,  Tests  of.  How  to  Test  Clay  for  Foundry  Use,  Homer  F.  Staley.  Foundry, 
vol.  48,  no.  3,  Feb.  1,  1920,  pp.  101-102.  Opinion  is  expressed  that  time  of 
slaking  bonding  power,  vitrification  temperature  and  softening  point  rather 
than  chemical  analysis  are  factors  which  determine  adaptability  of  clays 
for    this   prupose.     Paper   presented    before    American    Foundrymen's    Assn . 

CLOCKS 

Errors  in  Precision  Timepieces.  Errors  in  Timepieces  of  Precision,  E.  P.  Cotton. 
Surveyor  (Sydney),  vol.  32,  no.  1,  Feb.  28,  1919,  pp.  10-16,  1  fig.  Records 
of  two  clocks  at  Besancon  observatory  are  given  to  illustrate  variations  of 
their  daily  mean  rate. 

CLUTCHES 

Design.  Clutch  Design,  H.  M.  Brayton,  Machy.  (N.  Y.),  vol.  26,  no.  5,  Jan.  1920, 
pp.  415-418,  4  fiss.  Analysis  of  forces  which  must  be  considered  in  designing 
multiple  disk,  cone,  and  toother  clutches,  and  application  of  inclined  plane 
principle  to  tooth  form  of  solenoid-operated  clutch. 

COAL 

Bituminous,  Washing  Tests  of.  Washing  Tosts  of  a  Bituminous  Coal,  H.  F. 
Yancey  and  Thomas  Fraser.  Coat  Industry,  vol.  3,  no  1,  Jan.  1920,  pp.  32-36, 
3  figs.  Tests  made  in  laboratories  of  University  of  111.  to  determine  methods 
for  washing  clover-run  coal  from  Mahaffy,  Pa. 
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Briquettin^,  Saving  Through.  Coa!  Briquetting  and  Conservation,  P.  A.  N. 
Seurot.  Jl.  Eng.  Inst,  of  Canada,  vol.  2,  no.  12,  Dec.  1919,  pp.  758-709.  9  figs. 
Data  showing  savings  which  can  be  realized  by  using  coal  screenings,  account 
of  experiments  made  at  French  plant  to  determine  cohesion  of  briquets,  and 
description  of  various  presses  for  manufacturing  briquets. 

COAL  BUNKERS 

Reinforced  Concrete  Bunkers  and  Water  Tower.  Concrete  &  Construc- 
tional Eng.,  vol.  15,  no.  1,  Jan.  1920,  pp.  33-41,  9  figs.  Details  of  1000-ton 
coal  storage  bunker,  1033-ton  mixture  bunker,  55,033-gal.jWater-tower,  water 
softening  tower,  breeze  bunker,  and  shale  bunker. 

COAL   HANDLING 

Boiler-Plant  Installation.  Coal  Handling  Features  New  Boiler  Plant,  Iron 
Age.  vol.  105,  no.  5,  Jan.  23,  1923,  pp.  321-321,  5  figs.  Crushed  fuel  transported 
from  a  wharfage  storage  ba^in  by  tunnel  conveyor,  bucket  elevator,  belt  and 
shuttle  conveyors  to  bunkers. 

Suction  Method.  Coal-Handling  by  Suction.  Iron  and  Coal  Trades  Rev.,  vol.  100, 
no.  2707.  Jan.  16,  1920,  p.  85,  3  figs.  Plant  discharges  at  rate  of  20  tons  per 
hour  and  it  is  said  to  handle  clas3  of  coal  from  finest  slack  up  to  nuts. 

■See  also  Ash  Handling. 

COAL   MINES 

Canadian,  Firedamp  in.  Firedamp  in  British  Columbia,  James  Ashworth.  Can. 
Min.  Inst.  Bui.,  no.  91,  Feb.  1920,  pp.  124-146,  10  figs.  Gives  instances  of 
firedamp  explosions  at  Canadian  mines  and  results  of  analyses  together  with 
writer's  views  on  causes  for  outbursts  of  gas  and  coal  at  mines. 

Electrically  Operated  Labor-Saving  Devices.  New  Shaft  Operation  of  the 
Jamison  Coal  &  Coke  Co.  at  Pleasant  Unity,  Donald  J.  Baker.  Coal  Age, 
vol.  17,  no.  5,  Jan.  23,  1923,  pp.  212-215,  12  figs.  Attention  is  called  to  installa- 
tion of  electrically-operated  devices  for  saving  of  labor. 

COAL   MINING 

Miners'  Electric  Lamps.  Recent  Improvements  in  Miners  Electric  Lamps, 
Wm.  Maurice.  Colliery  Guardian,  vol.  119,  no.  3082,  Jan.  23,  1920,  pp.  239- 
241.  Deals  specially  with  developments  in  mechanical  and  electrical  design 
of  lamps  and  introduction  of  new  types  of  storage  batteries.  Paper  read  before 
Manchester  Geol.  and  Min.  Soc. 

Panel  System.  Panel  System  of  Coal  Mining,  A.  Graphical  Study  of  Percentage  of 
Extraction,  C.  M.  Young.     University  of  111.  Bui.,  vol.  16,  no.  39,  May  26, 

1919,  74  pp.,  20  fig3.  Investigation  is  said  to  show  that  highest  extraction 
which  can  po33ibly  be  attained  under  conditions  assumed,  with  rooms  300  ft. 
long  and  30  ft.  wide  on  50  ft.  centers,  is  only  57.05  per  cent.  Advantages  of 
greater  extraction  are  pointed  out. 

Shot  Firing  By  Lightning.  Shots  Fired  by  Lightning  Discharges,  M.  Ferey. 
Coal  Age,  vol.  17,  no.  6,  Feb.  5,  1923,  pp.  272-273.  Current  in  conductors 
used  for  firing  shots  in  mine  induced  from  lightning  discharges  during  thun- 
derstorms said  to  have  been  responsible  for  ignition  of  charges  of  explosives 
in  place  and  connected  ready  for  firing.  Alterations  of  firing  equipment  made 
in  order  to  overcome  this  danger  are  explained. 

COAL  TAR 

Continuous  Distillation  of.  Continuous  Distillation  of  Coal  Tar  (La  distillation 
continue  du  goudron  de  houille),  A.  Grebel.     G6nie  Civil,  vol.  76,  no.  3,  Jan.  17, 

1920,  pp.  68-70.  Comparative  study  of  continuous  and  discontinous  processes. 
'Concluded.) 

COFFERDAMS 

Thin-Wall.  New  Type  of  Thin-Wall  Cofferdam.  Eng.  News-Rec,  vol.  83,  no.  18, 
Oct.  30-Nov.  6,  1919,  pp.  817-818,  4  figs.  Combined  stee  1  and  timber  piles 
form  sectional  design  giving  low  cost,  stiffness  and  watertight ness. 

COILS 

Flit,  Self-Inductance  of.  On  the  Self-Inductance  of  Single-Layer  Flat  Coils, 
S.  Butterworth.  Phys.  Soc.  of  London,  vol.  32,  part  1,  Dec.  15,  1919,  pp.  31-37. 
Two  formulas  are  established  for  computation  of  self-inductance  of  single-layer 
flat  coils,  one  for  case  when  inner  and  outer  radii  are  not  very  different  and 
othei  for  case  of  small  inner  radius. 

COKE   MANUFACTURE 

By-Product  Plant,  Sydney,  N.B.  By-Product  Plant  for  Sydney,  C.  E.  Wallin. 
Gas  Age,  vol.  45,  no.  2,  Jan.  26,  1920,  pp.  69-73,  5  figs.  There  are  two  batteries, 
each  consisting  of  60  standard  Koppers  regenerative  ovens.  Heating  is  effected 
by  combustion  of  part  of  gas  generated  during  carbonization ,  gas  being  supplied 
alternately  to  pusher  and  coke  sides  of  ovens. 


COLD   STORAGE 

Electrically  Operated  Plants.  Large  Installation  of  Synchronous  Motors  in 
Cold-Storage  Plants.  Elec.  Rev.  (Chicago),  vol.  76,  no.  8,  Feb.  21,  1920, 
pp.  30L304,  5  figs.  Storage  capacity  approximates  58,250,000  lb.  Plant 
is  electrically  operated  throughout  and  employs  synchronous  motors  for  all 
except  small  drives. 

Modern  Cold  Storage  Plant.  Refrig.  World,  vol.  55,  no.  1,  Jan.  1920, 
pp.  11-12,  4  figs.  Electrically-driven  plant  erected  and  operated  by  Seattle 
Port  Commission. 

COLLOIDS 

Properties  and  Electrical  Preparation  of  Metallic  Colloids  (Proprietes  et 
preparations  electriques  des  colloides  metalliques) ,  Paul  Bary.  Revue  generate 
de  l'Electricite,  vol.  7,  no.  1,  Jan.  3,  1920,  pp.  3-21,  12  figs.  Writer  explains 
application  of  term  colloidal  to  metallic  suspensions,  indicates  causes  capable 
of  influencing  them,  and  describes  general  conditions  for  preparation  of  metallic 
suspensions  by  a  survey  of  researches  of  previous  experimenters  and  account 
of  his  own  work. 

COLUMNS 

Steel,  Working  Stresses  for.  Provisional  Working  Stresses  for  Steel  Columns, 
C.  R.  Young.  Can.  Engr.,  vol.  38,  no.  5,  Jan.  29,  1920,  pp.  169-170,  1  fig. 
Formula  for  determining  safe  strength  of  pin-end  columns  based  on  "sum 
total  of  tests  to  date,"  and  taking  into  account  tests  and  recommendations 
of  Am.  Soc.  C.  E. 

CONCRETE 

Attrition  by  Sea  Water.  The  Attrition  of  Concrete  Surfaces  Exposed  to  Sea 
Action,  J.  S.  Owens.  Surveyor,  vol.  57,  no.  1463,  Jan.  30,  1920,  pp.  92-93. 
List  of  harder  stones,  showing  percentage  loss  by  attribution  in  tests.  Paper 
and  before  Concrete  Inst. 

Proportioning.  "Fineness  Modulus"  and  "Surface  Area"  Methods  of  Proportioning 
Concrete  Mixtures,  G.  M.  Williams,  Eng.  &  Contracting,  vol.  53,  no.  4,  Jan.  28, 
1920,  pp.  96-99,  2  figs.  Study  of  test  data  offered  by  proponents  of  fineness 
modulus  and  surface  area  methods.  Conclusions  arrived  at  by  supporters  of 
both  of  these  theories  are  criticized,  particularly  in  regard  to  exposition  of 
phenomenon  involved  in  flowability,  and  experiments  are  suggested  to  determine 
further  points  which  in  opinion  of  writer  are  not  clearly  established  by  these 
theories. 

Mixing  Concrete  by  Surface  Areas  on  Actual  Work,  Roderick  B.  Young. 
Eng.  News-Rec,  vol.  84,  no.  1,  Jan.  1,  1920,  pp.  33-37,  4  figs.  How  concrete 
proportions  are  controlled  and  varied  on  construction  work  of  Hydroelectric 
power  Commission  of  Ontario.  System  is  based  on  combination  of  theories 
of  Prof.  Duff  A.  Abrams  of  Structural  Materials  Laboratory  of  Chicago,  and 
L.  N.  Edwards,  bridge  engineer  of  Toronto. 

Rodding,  Effect  of.  Effect  of  Rodding  Concrete,  F.  E.  Giesecke.  Concrete,  vol.  16, 
no.  2,  Feb.  1920,  pp.  102-103,  1  fig.  Tests  at  University  of  Texas,  Graph  ia 
given  showing  comparison  of  Prof.  D.  A.  Abram's  curve  with  strengths  of 
robbed  concrete,  water-cement  ratios  being  based  on  quantity  of  water  in  con- 
crete before  and  after  robbing. 

Tension  Tests  of.  Tests  of  Concrete  in  Tension,  T.  H.  Carver  and  J.  H.  Quense. 
Eng.  News-Rec,  vol.  83,  no.  21,  Dec.  11-18,  1919,  pp.  1005-1006,  4  figs.  Made 
in  connection  with  installation  of  reinforced-concrete  pipe  line  for  City  of 
Seattle.  Briquets  in  rich  mix  5  in.  square  at  breaking  section  were  broken 
under  loads  varying  from  268  to  430  lb.  per  sq.  in. 

Vibration,  Effect  on.  Effect  of  Vibration,  Jigging  and  Pressure  on  Fresh  Concrete. 
Mun.  Jl.  &  Public  Works,  vol.  48,  no.  3,  Jan.  31,  1920,  pp.  43-45,  2  figs.  From 
tests  and  experiments  at  Lewis  Inst.  It  is  concluded  that  vibration  and  jigging 
are  of  no  benefit  where  concrete  has  been  thoroughly  hand-puddled  and  that 
pressure  on  puddled  concrete  increases  its  strength  by  expelling  superfluous 
water. 

CONCRETE,  REINFORCED 

Present  Status  of.  Present  Status  of  Reinforced  Concrete  Design,  F.  G.  Engholm. 
Can.  Engr.,  vol.  38,  no. 4,  Jan.  22, 1920,  pp.  151-155,  9  figs.  Tests  by  Emergency 
Fleet  Corporation  are  said  to  have  indicated  defects  in  present  By-laws.  Paper 
read  before  Toronto  Branch  of  Eng.  Inst,  of  Can. 

CONDENSERS,   STEAM 

Circulating-Water  Flow.  Chart  for  the  Determination  of  Circulating-Water 
Flow.  Power  vol.  50,  no.  21,  Dec.  16-23-30,  1919,  pp.  811-812,  1  fig.  For 
checking  up  circulating-water  flow  in  operation  of  surface  condenser. 

CONNECTING    RODS 
Forging  and  Heat  Treating.     See  Aeroplane  Engines,  Connecting  Rods. 

CONVERTERS 

Synchronous.  The  Technical  Story  of  the  Synchronous  Converter,  B.  G.  Lamme. 
Jl.  Am.  Inst.  Elec.  Knars  .  vol.  39,  no.  1.  Jan.  1920,  pp.  21-26  and  59-72,  1  fig. 
Historical  account  of  development. 


COKE   OVENS 

Technical  Progress.  Technical  Progress  of  Coke  Ovens  Reviewed,  F.  T.  Moran. 
Coal  Industry,  vol.  3,  no.  1,  Jan.  1923,  pp.  47-49.  Developments  made  in 
eliminating  labor  and  maintenance  costs  employed  about  plants  are  especially 
noted. 


COOLING    LIQUIDS 

Spray  Systems.  Cooling  Liquids  in  Sprav  Systems  and  Cooling  Towers,  Edwin 
M.  Baker.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  4,  Jan.  28,  1920,  pp.  173- 
176,  4  figs.     Presents  data  obtained  in  testing  Ceco  spra\  nd  discusses 

possible  application  of  spray  cooling  for  crystallizing  work  in  chemical  industries 


88 


JOURNAL     OF     THE     ENGINEERING     INSTITUTE     OF     CANADA 


COPPER 

Export  and  Impost.     £  nports. 

COPPEB     ALLOYS 

Copper-Antimony      Expansioo  of  Copper-Antimony    Uloys   (Sur  la  dilatation  des 
alliages   cuivre-antimoine),    Paul    Braeseo.     Comptes   rpndus  des  Seances  de 
des  Sciences, vol  170,  no.  2,  Jan.  12,  1920.  pp.  103-105,2  figs.  Experi- 
mental measurement   ol   coefficient    oi   expansion   of   tempered  and  preheated 
samples  of  differenl  ns  of  copper-antimony  alloys  at  temperatures 

between  100  and  300  di  g   cent. 

Copper-Silicon.  The  Alloys  of  Copper  and  Silicon,  A.  Sanfourche.  Foundry 
Trade  Jl.,  vol.  22,  no,  217.  .Ian.  1920,  pp.  52-53.  1  tig.  Maximum  in  liquidus 
curve  is  interpreted  to  have  composif  ion  (  1113  Si*  and  Y  crystals  to  be  definite 
compounds  of  composition  Cms  S14.  Translated  from  Revue  de  M6tallurgie. 

CORES 

Electrically  Heated  Ovens  for.  Tests  Conducted  of  Electrically  Heated  Core 
1  Ivens.  Iron  \ue.  vol.  in:,,  no.  3,  Jan.  15,  1920,  pp.  193-195,  3  figs.  Current 
Used  and  weight  of  cores  baked  per  kilowatt. 

COST   ACCOUNTING 
Si  •  / ■'./.  tory  Managt  mnit,Bouling. 

cost    SYSTEMS 

FORMS  POR.  A  Cosl  System  thai  Guides  Policies.  William  K.  Rassett  and  S.  R. 
Gordon.  Factory,  vol.  21,  no.  I,  Jan.  1920,  pp.  43-48,  7  figs.  Forms  for 
charge  register,  expense  analysis,  distribution,  payroll,  etc.  Their  use  in 
knitting  mill  is  explained, 

Reqcirrmi.x  r-  for  Success.  Advantages  of  Uniformity  in  Costs,  C.  E.  Knoeppel. 
Foundry,  vol.  48,  no.  I.  Feb.  15,  1920.  pp.  133-135.  Writer  maintains  that  an 
accurate  :osl  system  based  on  uniform  plan  is  only  successful  when  it  serves 
with  equal  fidelity  sales,  production  and  financial  departments. 

CRANKSHAFTS 

Diesel-Engine,  Machining,  Machining  Diesel  Engine  Crankshafts.  Motorship, 
vol.  5,  no.  2.  Feb.  1920,  pp.  122-123.  3  figs.  Method  patented  by  John  M. 
Larsen,  N.Y.C.,  in  which  operations  carried  out  in  drilling,  planning  and 
-lotting  machine?  are  eliminated. 

Stresses  in.  Stresses  in  Crankshafts,  \  ictor  M.  Summa.  Machy.  (N.Y.),  vol.  20, 
no.  3,  Nov.  1919,  pp.  240-241,  3  figs.  Calculations  involved  in  design  of  shaft 
of  uniform  strength. 

CREDIT 

Equating  Value  of  Credit  Instruments.  Can  the  Standard  Measure  of  Value  be 
Improved0  Jl.  Eng.  Inst,  of  Canada,  vol.  2,  no.  11.  Nov.  1919,  pp.  720-727. 
I'rge-,  enacting  and  suggests  draft  of  act  "for  equating  of  the  value  of  letters 
of  credit  and  promises  to  pay,  which  change  in  value  bn  account  of  the  fluctua- 
tion of  the  value  of  the  dollar." 

CUPOLAS 

Combustion  Pro<  ess  in.  Combustion  Proeessin  a  Foundry  Cupola  and  the  Predeter- 
mination of  Gas  Composition  (Dei  Verbrennungsvorgang  im  Giessereischach- 
tofen  (Kupolofen)  unci  die  Vorausbestimmung  des  Zusammensetzung  der 
Gichtgase),  Bernhard  Osann.  Giesserei  Zeitung,  vol.  16,  no.  15,  Aug.  1,  1919, 
pp.  225-230,  3  figs.  Writer  seeks  to  demonstrate  that  when  gas  is  composed 
of  a  large  quantity  of  carbon  monoxide  and  small  quantity  of  carbon  dioxide, 
absolute  amount  of  caTbon  burned  to  carbon  dioxide  is  not  diminished. 

CI  TTING    METALS 

Barth  Sr.no    l.'i  1,1-      Supplement  to  Frederick  W.  Taylor's  "On  the  Art  of  Cutting 

Metals"     VI,  Carl  G    Barth,     Indus    Management,  vol.  59,  no.  2,  Feb.  1920, 

153-155,  _'  ii"       Construction  and  operation  ol  lathe  slide  rule  for  cutting 

How    to   I  -e  Stellite,  G     I.    Kronfeld.     Am.  Mach.,  vol.  52, 
■ Feb   5.  1920,  pp   293-295,  11  figs      Rakes  recommended  for  stellite  tools. 

CUTTING   TOOLS 
Formed,  Formulai    fob.     Formula    foi   Formed  Tools,  W.  E.  Thompson.    Machy. 

(N  Y.i.   vol.   26,   no.  5,  Jan     1920,   pp.  424-428,  8  figs.      Also  Machy.    (Lond.), 

1     16    181     Jan     15,  1920,  pp     193-495,  8  figs.      Angular  position  of  tools 

used  foi   planing  forme. 1  tools.      Calculations  for  making  circular  tools  used 
on  automat  ic  Bcrew    mai  nine 

CYANIDING 

Cheap  Pboi  esses  1  ob  Som<  \  pects  of  (  !hi  ap  '  Ij  anidc  Processes,  Herbert  Phillipp. 
Chem,   &  Metallurgical   Er  18,   1920,  pp.  313-317.     Reviews 

developments  made  in  cyanide    ynthi    i  .  I    mprovements  made  in  ferrocy- 

anide  proi 

New  'I Wi.  .,!•  (■;  \mi.i        \    \,,i   Cyanide,  W.  S.  Lai  Chem     &    Metallurgical 

■  vol    22,  1 Feb     M     1920    pi  Devi  '.., m  „f  process  at 

plant  ol    Imerican  Cyanamid  Co  quoting  that  while  in  1917 

there  mi   produced  approximate!}    2,187,000  lb  1    oi    100  per  cent 

sodium  cyanide,  in   iois  this  grew   to  2,350,000  In   1919,  during  tne  seven 

months   tn<    plant    operated,   it    ,                       rate  ol    1,000,000   lb.   per  year. 

Account   is  given  of  experiments  condu  odific di    iritrr,rluced  in 

en  of  furnace  whirl,  result) d  n  duct  ion. 


CYLINDERS 

AUTOMOBILE,  M  LCHINING.  How  We  Make  Automobile  Cylinders,  Fred  II.  Colvin. 
im.  Mach.,  vol.  52.  no.  3,  Jan.  15,  1920.  pp.  123-120,  10  figs.  Survey  of 
Methods  in  different  shops  in  United  States. 

Impeller  Pump,  Machining.  Machining  Impeller  Pump  Cylinders.  Machy 
(N.Y.I,  vol.  20,  no.  4,  Dec.  1919.  pp.  330-331,  5  figs.  Also  Machy.  (Fond.), 
vol.  15.  no.  3S3,  Jan.  29,  1920,  pp.  552-553,  5  figs.  Methods  employed  for  facing 
flanges,  drilling  and  tapping  flange  holes,  and  boring  cylinder. 

Steel.  Stresses  During  Tempering.  Method  of  Determining  Tensions  in  a  Circular 
Cylinder  (M£thode  de  determination  des  tensions  existant  dans  un  cylindre 
circulaire),  M.  Mesnager.  Comptes  rendus  des  Seances  de  l'Academie  des 
Sciences,  vol.  169,  no.  20,  Dec.  29,  1919.  pp.  1391-1393.  Suggesterl  procedure 
for  determining  stresses  developed  in  steel  cylinder  during  tempering. 

Tractor.  Machining.  Machining  Cylinders  for  the  Fordson  Tractor,  Fred.  H. 
Colvin.  Am.  Mach.,  vol.  52,  no.  6,  Feb.  5,  1920,  pp.  209-273,  15  figs.  Types 
of  continuous  milling  machines  used. 

DIE    MAKING 

Die-Sinking  Machine.  Becker  Die-Sinking  Machine.  Machy.  (N.Y.),  vol.  26, 
no.  3,  Nov.  1919,  pp.  277-278,  3  figs.  Attention  is  especially  called  to  feature 
of  machine  which  allows  operator,  standing  in  his  position  at  front  of  machine, 
to  operate  all  hand  and  power  feeds  conveniently. 

Swaging-Machine  Dies.  The  Swaging  Machine  and  Toolroom  Methods  of  Making 
the  Dies.  W.  E.  Thompson.  Am.  Mach.,  vol.  52.  no.  0,  Feb.  5,  1920,  pp.  275- 
277,  7  figs.  Toolroom  method  for  producing  dies  used  in  swaging  machine  and 
for  reducing  and  shaping  steel  and  other  wires. 

DIE   STOCKS 

Machining.  Machining  Operations  on  Die  Stocks,  J.  V.  Hunter.  Am.  Mach., 
vol.  52,  no.  5,  Jan.  29.  1920,  pp.  231-232,  3  figs.  Methods  used  by  Reed  Mfg. 
Co.,  Erie,  Penn.,  in  manufacturing  die  stocks  for  pipe  dies. 

DIES 

Trimming  and  Shaving.  Adjustable  Trimming  and  Shaving  Dies,  Frank  A.  Stanley. 
Am.  Mach.,  vol.  52,  no.  4.  Jan.  22,  1920,  pp.  177-180,  9  figs.  Method  of  blank- 
ing, trimming  and  shaving  set  of  nine  steel  cams  for  calculating  machine,  cams 
varying  in  length  throughout  group  of  nine  parts. 

Combined  Trimming  and  Shaving  Dies.  Frank  II.  Stanley.  Am.  Mach., 
vol.  52,  no.  6,  Feb.  5,  1920,  pp.  297-299,  10  figs.  Forms  of  shaving  dies  combined 
with  piercing  tools. 

Lubrication  of.  Approved  Methods  of  Diesel-Engine  Lubrication,  R.  C.  DeMarv. 
Elee.  Rev.  (Chicago),  vol.  70.  no.  5,  Jan.  31,  1920,  pp.  188-190.  Advocates 
use  of  asphalt-base  oi!  with  graphite. 

DILUTION 

Law  of,  Investigations  on.  Some  Recent  Investigations  on  the  Dilution  Law  J.  R. 
Partington.  Trans  Faraday  Soc.,  vol.  15,  part  1,  Dec.  1919,  pp.  9X-121. 
Survey  of  technical  literature  on  dilution  law  which  has  appeared  since  1910. 

DISSOCIATION 

Electrolytic.  Some  Aspects  of  the  Electrolytic  Dissociation  Theory,  Nil  Ratan 
Dhar.  Trans.  Faraday  Soc,  vol.  15,  part  1.  Dec.  1919,  pp.  Sl-93.  Discusses 
hypothesis  on  conditions  of  dissolved  electrolytes  put  forward  by  Snethlage 
(Zeit.  phys.  Chem.,  1915,  90,   1,   139). 

DRILLS 

Tap.  Tap  Drills,  Clearances  and  Tolerances.  Walter  J.  Rudolph.  Am.  Mach., 
vol.  52,  no.  2,  Jan.  8,  1920,  pp.  65-66.      Tables  of  tolerances  anil  clearances. 

DRINKING    WATER 

Sanitary  Fountains  for.  Final  Report  of  the  Committee  on  Sanitary  Drinking 
Fountains  of  the  Iowa  Section  of  the  American  Water  Works  Assneia.- 
tion.  Jl.  Am.  Water  Works  Assn..  vol.  7,  no.  1.  Jan.  1920,  pp.  33-10.  It  is 
eoiieludedirom  experiments  that  (1)  all  types  of  drinking  fountains  with  vertical 
jets  are  to  be  condemned,  (2)  most  types  of  drinking  fountains  with  slanting 
jets  arc  to  be  condamned  and  (3)  to  be  sanitary,  jets  should  be  slanting  and 
orifices  of  jet,  R  should  be  perfected  in  such  a  manner  that  they  cannot  be  touched 
by  fingers  or  lips,  or  contaminated  by  droppings  from  mouth  or  by  splashings 
from   basins  beneath  orifices. 

DRY    DOCKS 

Caisson  Gates  for.  Lowering  a  400-Ton  Dock  Caisson  Gate  with  Sand  Jacks, 
G.  W.  Plaisted.  Eng.  News-Rec  .  vol.  83,  no.  19,  Nov.  13-20,  1919,  pp.  886- 
890,  8  figs.  Tests  on  manipulation  of  sand  jacks  are  said  to  have  led  to  their 
use  in  placing  gate  to  Navy's  Puget  Sound  shipbuilding  dock, 

Structural  Design  of  Cais«on  Gates  for  Drv  Docks,  Eugene  E.  Jnlmo*. 
Eng.  News-Rec.,  vol,  84,  no.  2.  Jan.  8,  1920,  pp.  89-91,  1  fig.  Theoretical 
design,  using  method  of  least  work  with  practical  application  to  actual  caisson 
structure. 

Floating.  A  50, 000-Ton  Floating  Dock,  Shipbuilder,  vol.  22,  no.  118,  Jan.  1920, 
pp.  10-23,  5  figs.,  partly  on  supp.  plate.  Dock  has  overall  length  of  21s  in., 
clear  width  of  44  5  m.  and  draft  over  keel-blocks  of  12  m.  Pumping  machinery 
designed  to  lift  vessel  of  45,000  tons  displacement  and  9  m.  draft  in  8  hr. 

Floating  Dry  Docks,  G.  B,  Canaga.  Freight  Handling  &  Terminal  Eng., 
vol.  6,  no.  1,  Jan.  1920,  pp  17-22.  2  figs.  Considerations  which  determine  dimen- 
sions of  floating  docks,  together  with   remarks  in   regard   to  stresses  in  them. 

Reference  is  made  to  various  10. 000-ton  docks  now  building  by  Emergency 
Fleet  Corp.     Paper  read  before  Soc.  Terminal  Engre. 
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DUST 

Removal  from  Workrooms.  Removal  of  dust,  Fumes  and  Gases  from  Factory 
Workrooms,  Robert  Northrup.  Safety  Eng.,  vol.  39.  no.  1,  Jan  1920,  i>p 
18-23.  Result  of  investigation  in  exhaust  system  installations  throughout 
New  York  State  is  said  to  have  shown  extreme  inefficiency  in  construction  and 
maintenance.     Salient  features  of  specifications  and  rules  for  removal  of  dust. 


Tooth  Reluctance,  Calculation.  The  Calculation  of  Tooth  Reluctance:  A 
Suggested  Improvement  of  Hird's  Method,  S.  Neville.  Jl.  Inst.  Elec.  Engrs., 
vol.  58,  no.  286,  Dec.  1919,  pp.  61,  63,  2  figs.  For  case  of  highly  tapered  or 
for  saturated  teeth. 


ELECTRIC  GENERATORS,  A.  C. 


EARTH 

Rigidity  op.  The  Rigidity  of  the  Earth,  A.  A.  Michelson  and  Henry  G.  Gale.  Jl 
Geology,  vol.  27,  no.  8,  Nov.-Dec.  1919,  pp.  585-601,  8  figs.  Observations 
made  established  that  rigidity  in  N-S  and  E-W  is  the  same  and  ratio  is  0.090 
with  probable  error  of  plus  or  minus  0.004. 

ELECTRIC  CIRCUITS 

Branch,  Fuse  Protection  for.  Fuse  Protection  for  Branch  Conductors,  Henry 
C.  Hortsmann  and  Victor  H.  Tousley.  •  Elec.  World,  vol.  75.  no.  5,  Jan.  31, 
1920,  pp.  266-268,  2  figs.  Method  is  suggested  for  installing  branch-line  fuses 
in  large  industrial  plants.  Curves  for  short-time  rating  of  conductors  are 
worked  out. 

Overhead  Lines,  Snow  Loads  on.  Loads  Due  to  Snow  and  Frost  on  Overhead 
Conductors  (Les  surcharges  de  neige  et  de  givre  sur  les  conducteurs  des  lignes 
aeriennes),  F.  Loppe.  Industrie  Electrique,  vol.  29,  no.  662,  Jan.  25,  1920. 
pp.  23-25.  Instances  are  quoted  in  which  it  was  determined  wires  carried 
load  due  to  snow  and  frost  of  values  up  to  1410  grams  per  linear  meter.  It  is 
recommended  that  consideration  be  given  to  stresses  due  to  such  loads  in  de- 
signed  lines  for  overhead   conductors. 

The  Design  of  Aerial  Networks  as  Affected  by  the  Mechanical  Properties 
of  the  Conductors  (Le  calcul  des  canalisations  aeriennps  au  point  devuedes 
propri£tes  m£caniques  des  conducteurs").  Revue  gen£rale  de  l'Electricit6,  vol. 
7,  no.  1,  Jan.  3,  1920,  pp.  21-24,  2  figs.  Equivalent  aluminum  and  copper 
wires  of  equal  factor  of  safety  under  specified  tens'on  and  maximum  permissible 
externa'  loads,  such  as  snow  loads.  From  Bulletin  de  l'Association  suisse 
des  Electriciens. 


Heating  of.  Heating  of  Alternators  and  Asynchronous  Motors  (Echauffement  des 
alternateurs  et  des  moteurs  asynchrones),  M.  Baringolz.  Industrie  Electrique. 
vol.  28,  no.  660,  Dec.  25,  1919,  pp.  467-471,  2  figs.  Illustrates  calculation  of 
heat  developed   in   copper   of   induction   coils.     (Continuation   of  serial.) 

Temperature  Indicators  for.  Temperature  Indicators  for  Alternators,  S.  I,. 
Henderson.  Power  Plant  Eng.,  Vol.  24.  no.  3,  Feb.  1,  1920.  pp.  188-191, 
11   figs.     Notes  on  their  construction  and  application. 

See  also  Turbo-Generators. 

ELECTRIC  GENERATORS,  D.  C. 

Flash-Over,  Prevention  of.  Flash-Over  in  Direct-Current  Machines  and  Its 
Prevention  (Das  Rundfeuer  bei  Gleichstrommaschinen  und  seine  Verhiitungl, 
E.  Gramer.  Elektrotechnische  Zeitschrift,  vol.  40,  no.  41,  Oct.  9,  1919,  pp. 
506-508.  Causes  for  flash-over.  Brush-sparking  in  thrust  load  and  short 
circuit;   danger   of   short   circuit   in   different   types   of   converters. 

ELECTRIC  LAMPS.  INCANDESCENT 

Manufacture.  The  Manufacture  of  Incandescent  Lamps — II.  C.  W.  Starker. 
Am.  Mach.,  vol.  52,  no.  1,  Jan.  1,  1920,  pp.  15-19,  25  figs.  Included  charts  of 
efficiency  of  drawn-wire  tungsten  lamp,  variation  in  candle  power,  and  relation 
of  energy  to  cost  of  renewals  for  lamps  of  different  efficiency. 

ELECTRIC  LOCOMOTIVES 


ELECTRIC  CURRENTS,  ALTERNATING 

Curves,  Analysis  of.  Alternating-Current  Curves  and  Their  Analysis  (Ueber 
Wechselstromkurven  und  deren  Analyse),  R.  Slabv.  Elektrotechnische  Zeit- 
schrift, vol.  40.  nos.  43  and  44.  Oct.  23  and  30  1919,  pp.  535-537  and  551-552, 
11  figs.  Relations  between  virtual  value  of  an  alternating  current  and  the 
amplitudes  of  different  partial  waves.  Example  is  cited  to  demonstrate  pract- 
icability of  process. 

ELECTRIC  FURNACES 

Carbon-Electrode  Manufacture.  New  Plant  for  Making  Carbon  Electrodes. 
Iron  Age,  vol.  105,  no.  3,  Jan.  15,  1920,  pp.  188-190,  4  figs.     Details  of  process. 

Induction-Type  Regulator  Step  Induction  Regulator  for  Electric  Furnaces. 
Philip  B.  Short.  Gen.  Meeting  Am.  Electrochemical  Soc,  Apr.  8-9-10,  1920. 
Equipment  described  cons'sts  of  combination  induction-type  regulator,  selector 
switch,  transfer  switch,  series  transformer,  and  suitable  pane!  for  meters  and 
switches.  Illustrations  and  detailed  description  are  given  of  equipment  recent- 
ly designed  for  20  electric-zinc  furnaces  in  Norway. 

M  etal-Melting.  Collins  Electric  Furnace  for  Melting  of  Metals  and  Volatile  Alloys 
(Four  Collins  pour  la  fusion  des  m£taux  et  alliages  volatils  par  l'electricite). 
Genie  Civil,  vol.  76,  no.  3.  Jan.  17,  1920,  pp.  7.5-76,  2  figs  Heat  is  developed 
in  resistance  composed  of  granular  matter,  coke  for  instance,  interposed  between 
fixed  mobile  electrodes  of  convenient  form  and  dimensions. 


Costs.  Operating  Costs  of  Electric  Furnaces,  R.  E.  Talley.  Am.  Drop 
;r,  vol.  6,  no.  1,  Jan.  1920,  pp.  41-43,  3  figs.  Curve  showing  cost  of  energy 
perating   200-kw.   furnace. 

\nt  Resistor  Type.  Radiant  Resistor  Furnace,  F.  A.  J.  Fitzgerald.  Brasi 
World,  vol.  15.  no.  12,  Dec.  1919,  pp.  355-356,  3  figs.  Furnace  is  operatec 
,.;.i     «........*,*    ~f   etc    ...........      ...    as   ,  .  I.      .....l    ;♦    :_  ..;j    .  i — i    ...:*l~    .1..      «An.n. 


Operating 

Forger,  vol.  o,  no.  1,  Jan.  lyzu, 
for  operating   200-kw.   furnace 

Radiant  Resistor  Type.     Kadiant   Kesistor  Furnace,   V.  A.  J.   Fitzgerald.     Brass 

World,  vol.   15.  no.   12,  Dec.   1919,  pp.  355-356,  3  figs.  Furnace  is  operated 

with  current  of  845  amperes  at  65  volts  and  it  is  said  that  with  this  power 
output  of  distilled  zinc  is  about  50  kg.  per  hour. 

Rknnerfelt.  Rennerfelt  Electric  Rcverberatorv  Furnaces,  H.  A.  De  Fries.  Chem. 
&  Metallurgical  Eng.,  vol.  22.  no.  6,  Feb  11,  1920,  pp.  280-281,  2  figs.  Patent 
covering  generation  of  electric  heat  by  means  of  arcs  drawn  between  vertical 
electrodes  and   a  conducting  bed  located   horizontally   within   furnace. 

Shaft.  Operation  of.  Problems  in  Electric  Furnace  Smelting — II,  F.  H.  Holmgren. 
Elec.  World,  vol.  75.  no.  8,  Feb.  21,  1920,  pp.  425-428,  2  figs.  It  is  observed 
that  furnaces  losses  are  greatly  decreased  by  rearranging  transformer  leads,  and 
irregularities  of  operation  between  electrodes  of  shaft  furnace  are  discussed 
and    remedies   pointed   out. 


Narrow-Gage,  Freight.  High-Power  Narrow-Gage  Locomotives  for  Freight  Trains 
(Locomotives  de  grande  puissance  S.  voie  etroite  pour  trains  de  merchandises) . 
Industrie  Electrique,  vol.  28,  no.  660,  Dec.  25,  1919,  pp.  463-467.  5  figs.  Specific- 
ations: Length  13.9  m.;  gage,  1  m.:  diameter  of  driving  wheel,  0.85  m.;  weight, 
mechanical  equipment,  25,600  kg.;  weight,  electrical  equipment,  17,000  kg. 
Built  by  Brown-Boveri  &  Co. 

Passenger,  C,  M.  &  St.  P.  R.R.  The  Axle-Generator  Regenerating  System  Used 
on  the  Chicago,  Milwaukee  &  St.  Paul  Passenger  Locomotives,  R.  E.  Ferris. 
Elec.  Jl.,  vol.  17.  no.  2,  Feb.  1920,  pp.  40-48,  4  figs.  Main  motors  are  separately 
excited  from  axlc-gencrator  whose  fields  are  separately  excited  in  turn  from 
storage  battery.  Axle-generator  is  connected  across  main  motor  fields  with 
balancing  resistance  in  series. 

ELECTRIC  MOTORS,  A.  C. 

Heating  of.     See  Electric  Generators,  A.  C,  Heating  of. 

Synchronous,  Starting  Conditions.  Starting  Conditions  of  Synchronous  Machines, 
Alfred  Hay,  F.  N.  Mowdawala.  .11.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  1, 
Jan.  1920,  pp.  34-44.  11  figs.  Advises  that  during  initial  stages  of  starting 
power  field  be  kept  open,  and  short-circuited  after  it  has  reached  value  not 
differing  greatly  from   that  required  for  synchronism. 

ELECTRIC  MOTORS,  D.  C. 

Current  Limit  Relays.  Current  Limit  Acceleration  for  Electric  Motors,  H.  D. 
James.  Elec.  Jl.,  vol.  17,  no.  2,  Feb.  1920,  pp.  51-54.  8  figs.  Various  forms 
of  current-limit  relays  are  described,  particularly  3-pole  type  operated  by 
shunt  coil  across  starting  resistor. 

ELECTRIC  PLANTS 


Interconnection.     The    Manchester-Salford 
2175,  Jan.  23,   1920,  pp.  84-86,   6  figs. 


"Linking   Up."     Elecn.,   vol.   84.   no. 
Details  of  33,000-volt  equipment. 


Oil-Fired  Floating  Plant.  Britain's  Floating  Electric  Power  Station.  Power 
Plant  Eng.,  vol.  24,  no.  3,  Feb.  1.  1920,  pp.  192-193,  3  figs.  Oil-fired,  1000-kw. 
plant  carried   on   steel   barge. 

ELECTRIC  RAILWAYS 

Coney  Island  Terminal  Project.  Handling  Conev  Island's  Crowds.  Elec  By. 
JL,  vol.  55,  no.  4,  Jan.  24,  1920,  pp.  186-190,  21  figs.  General  layout  of  elevated 
and  subway  terminal  project. 


ELECTRIC  GENERATORS 

Concrete  Parts  for.  Use  0f  Concrete  Instead  of  Metal  for  Parts  of  Generators, 
C.  M.  Hackett.  Elec.  Rev.  (Chicago),  vol.  65.  no.  4.  Jan.  24,  1920,  pp  142- 
143,  5  figs.  Also  Power  Plant  Eng..  vol.  24,  no.  4.  Feb.  !■">,  1920.  pp.  235-240, 
2  figs.     Details  of  construction  of  stator  frame  and  thrust  bearing  supports. 

Predetermination  of  Dimensions.  Predetermination  of  the  General  Dimensions 
of  an  Electric  Machine  (Predetermination  des  dimensions  genfralesdes  machines 
electriques).  H.  de  Pistove.  Revue  generale  de  l'Electricite\  vol.  7,  no.  4. 
Jan.  24,  1920,  pp.  121  125.  Rules  are  given  for  computing  dimensions  of  a 
machine  from  known  dimensions  of  other  similar  machines  of  different  power 
and  voltage. 


Direct-Current  Systems.  Direct-Current  Systems  of  Electric  Traction.  Feeding 
of  Tramway  and  Underground-Railway  Network  (Etudes  sur  la  traction 
electrique  par  courant  continu.  Alimentation  des  r£scaux  de  tramways  et 
de  mettfopolitains) ,  M .  Guery.  Bulletin  de  la  Society  Francaise  'lis  Electriciens, 
vol.  9,  no.  83,  Aug.-Nov.  1919,  pp.  509-554.  15  figs.  Equations  and  curves 
for  determining  specific  consumption  of  energy,  efficiency,  and  other  character- 
istics, together  with  exposition  of  procedure  to  determine  mean  value  of  current 
to  be  supplied  to  circuits  and  considerations  relative  to  networks  in  which 
locomotives  are  designed  with  regenerative  tracks. 

Substations,  Automatic.  Automatic  Substations  on  the  Pacific  Electric  Elec. 
Ry.  Jl,  vol.  55.  no.  5.  Jan  31,  1920,  pp.  248-250,  7  figs.  It  is  said  that  automatic 
operation   insures   load    uniformity   and   increased   power   economies. 
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Troi.let  Freight  in-  New  England.  Trolley  Freight  in  New  England,  R.  E.  Cos- 
grove.  Elec.  Ry.  Jl.,  vol.  55,  no.  4,  Jan.  24,  1920,  pp.  197:199.  Business  is 
said  to  bo  constantly  grovin?  in  spite  of  motor-truck  competition  and  to  amount 
now  to  more  than  $2,033,000  per  year.  Writers  gives  suggestions  regarding 
equipment,  schedules  and  other  details. 

ELECTRIC  TRANSMISSION  LINES 

1103-Mile  Live.  Caufobnia.  Proposed  Transmission  Line  for  California,  R.  W. 
Sorenson,  H.  H.  Cox  and  G.  E.  Armstrong.  Eng.  World,  vol.  16,  no.  3,  Feb. 
1,  192).  pp.  127-130.  4  fi?s.  Salient  features  of  220-kw.  lino  to  transmit 
1,500,000  kw.  1103  miles. 

ELECTRIC  WELDING,  ARC 

Applications.  Application  of  Electric  Arc  Welding — I.  C.  B.  Auel.  Indus.  Manage- 
ment, vol.  53,  no.  2,  Feb.  1920,  pp.  107-116,  19  figs.  Apparatus  used  is  des- 
cribed and  applications  of  welding  to  repairing  of  flywheels,  locomotive  frames, 
etc.,  are  illustrated. 

Cast  Iron-.  Restoring  Cast  Iron  Cylinder  by  Electric  Welding  Process.  Mar. 
News,  vol.  6,  no.  9,  Feb.  1920,  p.  97,  3  figs.  Work  involved  operation  of  arc 
on  working  surface  of  cylinder  and  was  done  without  removing  cylinder  from 
engine. 

Welding  Cast  Iron  With  the  Electric  Arc.  Otis  Allen  Kenyon.  Iron 
Age,  vol.  105,  no.  1,  Jan.  1,  1923,  pp.  12-16,  17  figs.  Typical  illustrations 
of  welding  methods  and  suggestions  in  regard  to  overcoming  brittleness  and 
cracking. 

Railway  Repair  Work.  Electric  Arc  Welding  in  Railroad  Maintenance,  E.  Wana- 
maker  and  H.  R.  Pennington.  Ry.  Elec.  Engr.,  vol.  11,  no.  1,  Jan.  1920, 
pp.  21-28,  38  figs.  Illustrating  repairing  and  recovery  of  locomotives,  frames 
members,  axles,  couplers,  knuckles,  car  bolsters,  etc. 

ELECTRIC  WELDING.  RESISTANCE 

Spot  Welders.  The  A-l  Electric  Spot  Welders.  Iron  and  Coal  Trades  Rev., 
vol.  100,  no  2707,  Jan  16,  1923.  pp.  79-80,  5  figs.  Standard  type  constructed 
by  A-l  Manufacturing  Co.,  which  has  welding  capacities  for  mild  steel  from 
1-64  in.  up  to  7-8-in.  made-up  thickness. 

ELECTRICAL  INDUSTRY 

Development  in  1919.  Some  Developments  in  the  Electrical  Industry  During 
1919,  John  Liston.  Gen.  Elec.  Rev.,  vol.  23,  no.  1,  Jan.  1920,  pp.  4-56,  118  figs. 
Among  prominent  developments  recorded  are  electric  propulsion  equipment 
installed  on  board  marine  shins,  235-ton  gearlesa  passenger  locomotive  built 
for  Chicago,  Milwaukee  &  St.  Paul,  60-cycle,  500-kv-a.  automatic  hydro- 
electric generators,  and  direct  current  welding  which  delivers  current  directly 
to  arc  without  use  of  any  form  of  ballast  resistance  or  external  regulation 
device. 

ELECTRICAL  MACHINERY 

Dipping  and  Baking  Ciii.s.  An  Almost  Laborless  Dipping  and  Baking  Plant. 
Elec.  Ry.  Jl..  vol.  55,  no.  8,  Feb.  21.  1920,  pp.  386-387,  5  figs.  Equipment 
of  Internationa!  Ry.,  Buffalo,  for  dipping  and  baking  armatures  and  field  coils. 

ELECTRICAL  MEASUREMENTS 

tance  ash  Capacity.  A  Universal  Inductance  and  Capacity  Testing  Bridge, 
C.  V.  Drysdale.  Elecn..  vol.  84,  nos.  2175  and  2176,  Jan.  23  and  30,  1920 
pp.  80-82.  12  figs.,  and  108-103,  9  figs.  Consists  of  plain  four-arm  Wheatstone 
bridge,  each  arm  Ijeing  provided  with  four  coils  of  1,  10,  100  and  1000  ohms. 
Article  describes  manner  of  conducting  tests  and  of  measuring  electrolytic 
resistance. 

ELECTRIFICATION 

See   Railway   Electrification. 

ELECTROLYTIC  CELLS 

stance  OF.  The  Resistance  of  an  Electrolytic  Cell,  E.  Newberry.  Trans. 
Faraday  So".,  vol.  15,  part  1,  Dec.  1919,  pp.  126-136.  Experimental  determin- 
ation of  that  part  of  irreversible  resistance  of  electrolytic  cell  which  is  concerned 
in  transfer  of  current  from  electrode  to  electrolyte  in  various  types  of  cells. 

ELECTROMAGNETIC  WAVES 

TRANSMISSION  About  Earth.  Tbe  Transmission  of  Electro-Magnetic  Waves  About 
the  Earth,  J  Erakine-Murray.  Wireless  World,  vol.  7,  no.  83,  Feb.  1920, 
651-664,  15  figs.  Survey  of  researches  by  different  experimenters.  Paper 
read  before  Wireless  Soc.  of  Lond. 

ELECTROPLATING 

R  Metal  Plating.  W  G.  Knox.  Metal  Industry  (N.  Y.),  vol.  18,  no.  1,  Jan. 
1920,  pp  1 1-15,  1  fig.  Compilation  of  tables  showing  time  required  to  deposit 
given  thickness  of  copper. 

ELECTROTHERAPY 

PRINCIPLES  ani>  TbchniQUJ  The  Physical  Principles  and  the  Technique  of  Elec- 
trotherapy (Die  phy.sikalisch"n  Grundlagen  iind  die  Technik  der  Elektrothe- 
rapie),  K.  Bimrerl,  Elektrotc-hnisehe  Zeitschrift,  vol.  40,  nos.  41  and  42, 
')i,  9  and  16,  1919,  pp  r>ns  r, I  I  and  520-523,  7  figs.  Suggests  co-operation 
of  physicians,  physicists  and  technical  engineers  and  outlines  briefly  a  joint 
course  based  <>>i  physical  principles  Some  of  the  subjects  discussed  are:  The 
human  body  as  line  resistance,  qualitive  and  quantitative  measurements,  the 
electrodes,  electro-medical  apparatus,  Rontgen  rays,  etc.  Address  delivered 
In-fore   Electrotechnical   Society. 


EMPLOYEES 

Savings  Systems  for.  Systematizing  Thrift  Among  Employees,  F.  R.  Hickman. 
Iron  Age,  vol.  105,  no.  2,  Jan.  8,  1920,  pp.  133-134.  Saving  system  operated 
by  Locomobile  Co.  is  said  to  prove  effective. 

The  Solvay  Thrift  Plan  for  Industrial  Employees,  H.  W.  Jordan.  Iron 
Age,  vol.  105,  no.  8,  Feb.  19,  1920,  pp.  543.  Voluntary  savings  of  employees 
deposited  to  individual  accounts  by  weekly  check  from  employing  company. 

EMPLOYEES'  REPRESENTATION 

Colorado  Fdel  &  Iron  Co.  Plan.  Successful  Trial  of  Industrial  Representation 
Plan,  E.  S.  Cowdriek.  Indus.  Management,  vol.  59,  no.  2,  Feb.  1920,  pp. 
123-125.  Colorado  plan  approved  by  emplovees  and  directors  of  Colorado 
Fuel  and  Iron  Co.  in  1915  after  the  bitter  strike  of  1913. 

Passaic  Metal  Ware  Co.  System.  Representative  Government  in  a  Manufac- 
turing Plant,  J.  J.  Calahan.  Machy.  (N.  Y.),  vol.  26,  no.  3,  Nov.  1919,  pp. 
256-258.  Experience  of  Passaic  Metal  Ware  Co.  where  system  of  management 
is  modeled  after  government  of  United  States.  Senate,  which  is  composed  of 
foremen,  heads  of  departments,  or  supervisors,  elects  whatever  committees 
are  needed.  Employees  throughout  plant  elect  members  of  House,  each 
class  of  workers  being  represented. 

EMPLOYEES,  TRAINING  OF 

Textbooks  for.  Text  Books  Used  to  Educate  Employees.  Iron  Age.  vol.  105, 
no.  5,  Jan.  29,  1920,  pp.  334,  335.     Manuals  prepared  by  Am.  Inst.  Corp. 

EMPLOYMENT  MANAGEMENT 


Bibliography  on.  Progress  in  Industrial  Personnel,  Eugene  J.  Benge.  Iron  Age, 
vol.  105,  no.  8,  Feb.  19,  1920,  pp.  541-543,  3  figs.  Bibliography  including 
articles  in  current  journals,  military  publications  and  books. 


Forms  Used.  How  One  Manufacturer  Handles  Labor,  Robert  I.  Clegg.  Iron  Age, 
vol.  105,  no.  1,  Jan.  1,  1920,  pp.  27-31,  25  figs.  Forms  used  by  employment 
department  of  Graton   &  Knight  Mfg.  Co. 

Westinghouse  Elec.  &  Mfg.  Co.  Methods.  Westinghouse  Employment  Depart- 
ment, John  C.  Bower.  Machy.  (N.  Y),  vol.  26,  no.  3,  Nov.  1919.  pp.  243-246, 
8  figs.  Methods  used  by  Westinghouse  Elec.  &  Mfg.  Co.,  East  Pittsburgh, 
Pa.,  in  hiring  men  and  in  retaining  working  force.  Records  kept  in  employ- 
ment department  are  illustrated. 

ENGINEERS 

Business  Training  for.  Commercial  Engineering,  Glen  Levin  Swiggett.  Depart- 
ment of  the  Inter.  Bur.  of  Education,  bul.,  1919,  no.  58,  180  pp.,  5  figs.  Re- 
port of  conference  on  business  training  for  engineers  and  engineering  training 
for  students  of  business. 

Classification.  Classification  and  Compensation  of  Engineers.  Mech.  Eng  ,  vol. 
42,  no.  2,  Feb.  1920,  pp.  138-140.  Report  of  Engineering  Council  committee 
proposing  classification  of  engineering  positions  in  federal,  state,  country, 
municipal  and  railroad  services. 

Compensation  of.  Engineering  Council's  Committee  Reports  on  Compensation  of 
Engineers.  Eng.  News-Rec,  vol.  84,  no.  3,  Jan.  15,  1920,  pp.  117-121.  1  fig. 
Presents  uniform  grading  plan  for  "professional"  and  '"sub-professional" 
services.  Standard  salary  schedule  is  submitted  and  duties  and  titles  are 
defined. 

Low  Pay  of  Citv  and  State  Engineers  Disclosed  by  Answers  to  Question- 
naire. Eng.  News-Rec,  vol.  84,  no.  5.  Jan.  29,  1920,  pp.  217-221.  Report  of 
State,  County  and  Municipal  Sections  of  Engineering  Council  Committee 
on  Classification  and  Compensation  of  Engineers,  based  on  statements  from 
engineers  in  service  of  35  states  and  66  cities  in  United  States. 

See  also   Classification. 

Needs  of,  in  Government  Administration.  The  Engineer  in  National  Affairs, 
Herbert  C.  Hoover.  Chem.  &  Met.  Eng.,  vol.  22,  no.  7.  Feb.  25,  1020,  pp. 
349-352.  Writer  suggests  outline  of  national  policy  with  regard  to  railroads, 
shipping  and  industrial  relations,  and  points  out  need  of  engineering  thinking 
in  Government  administration.  Presidential  address  at  meeting  of  Am.  Inst. 
Min.   &  Met.  Engrs. 

EVAPORATORS 

Air-Pump  Capacities  Requirfd.  Air-Pump  Capacities  and  Incondensible-Gas 
Volumes  in  Industrial  Vacuum-Evaporator  Plant.  Edward  Corner.  Engin- 
eering, vol.  109,  no  2820,  Jan.  16,  1920,  pp.  74-75,  3  figs.  Theoretical  prin- 
ciples implied  in  derivation  of  empirical  formula?. 

EXPLOSIONS 

Coal-Dust,  Steel  Mills  Steel  Mill  Coal  Dust  Explosion  Hazards,  L,  D.  Tracey. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  2,  Feb.  1920,  pp.  147-148.  Results 
of  tests  and  investigations  made  by  U.  S.  Bur.  of  Mines  in  ascertaining  liability 
of  coal  dust  causing  explosions. 

EXPORT  TRADE 

Packing  for.  Packing  for  Domestic  and  Export  Shipping,  Harry  N.  Knowlton. 
Am.  Mach.,  vol.  52,  no.  7,  Feb.  12,  1920,  pp.1323-326.  Economic  aspect  of 
good    packing. 

See  aho  Machine-Tool  Industry,  South  American  Trade;  Spanish  Trade: 
Swedish    Trade. 
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FACTORIES 

Layout  of.  How  to  Find  the  Best  Plant  Layout,  Hasbrouck  Haynes.  Factory, 
vol.  24,  no.  1,  Jan.  1920,  pp.  51-53,  4  figs.  Illustrates  designing  of  depart- 
mental arrangement  with  help  of  isometric  floors  layouts. 

FACTORY  MANAGEMENT 

Increasing  Production.  Increased  Production  by  the  Use  of  Proper  Gages, 
George  T.  Trundle,  Jr.  Am.  Mach.,  vol.  52,  no.  2,  Jan.  8,  1920.  pp.  80-81. 
Economy  of  using  gages  is  emphasized,  it  is  said,  by  amount  of  scrap  made  in 
manufacturing  department  by  mistakes  in  reading  scales,  micrometers  and 
other  measuring  instruments. 

Machine  Work.     See  Cutting  Metals,  Barth  Slide  Rales. 

Planning.  Output  Planning  as  a  Function  of  Management — I,  A.  Robert  Stelling. 
Eng.  and  Indus.  Management,  vol.  3,  no.  4,  Jan.  22,  1920,  pp.  90-100.  Bene- 
ficial results  of  establishing  planning  system  are  said  to  be:  (1)  Correct  provi- 
sion of  all  material  and  appliances  necessary  to  complete  work  in  schedules 
period  of  time;  (2)  certain  knowledge  of  progress  of  each  component  in  work; 
and  (3)  reliable  statements  as  to  prospective  completion  and  a3  to  further 
men  and  appliances  necessary  to  carry  out  work  desired. 

Production  Control.  Visualizing  Facts  for  Control — II,  L.  V.  Fstcs.  Indus. 
Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  127-133,  5  figs.  Forms  for  con- 
trasting work  which  customers'  orders  already  on  hand  involve  with  capacity 
of  machines  or  production  centers  of  factory. 


FIRE   PROTECTION 

Wired  Glass,  Properies  of.  Wired  Glass  as  a  Fire  Retardant,  M.  L.  Carr.  Safety 
Eng  ,  vol.  39,  no.  1,  Jan.  1920,  pp.  4-6.  Writer  discusses  physical  properties 
of  wired  glass,  tesf  equirements  which  devices  containing  wired  glass  are 
required  to  withstard.  precautions  in  construction,  fire  windows  and  othie 
devices  in  which  wired  glass  is  used,  and  places  where  it  may  aDd  may  not 
be  used  to  advantage. 

FLAME  PROPAGATION 

Complex  Gaseous  Mixtures.  The  Propagation  of  Flame  in  Complex  Gaseous 
Mixtures — Part  IV.  The  Uniform  Movement  of  Flame  in  Mixtures  of  Methane, 
Oxygen  and  Nitrogen.  "Maximum-Speed  Mixtures"  of  Methane  and  Hydrogen 
in  Air,  William  Payman.  Jl.  Chem.  Soc,  no.  687,  Jan.  1920,  pp.  48-58,  6  figs. 
Comparison  of  speeds  of  detonation-wave  and  uniform  movement.  Photo- 
graphic records  of  movement  of  flame. 

Methane-Air  Mixtures.  The  Propagation  of  Flame  in  Mixtures  of  Methane  and 
Air.  Part  I.  Horizontal  Propagation.  Walter  Mason  and  Richard  Vernon 
Wheeler.  Jl.  Chem.  Soc.  no.  687,  Jan.  1920,  pp.  36-47,  5  figs.  Photographic 
analysis  of  flame. 

The  Propagation  of  Flame  in  Complex  Gaseous  Mixtures.  Part  III. 
The  Uniform  Movement  of  Flame  in  Mixtures  of  Air  with  Mixtures  of  Methane, 
Hydrogen  and  Carbon  Monoxide,  and  with  Industrial  Inflammable  Gases, 
William  Payman.  Jl.  Chem.  Soc,  vols.  115  and  116,  no.  686,  Dec.  1919, 
pp.  1454-1462,  3  figs.  Experiments  with  mixtures  saturated  with  water  vapor 
at  ordinary  temperature  and  pressure. 


Rate  Setting.  Setting  a  Job  Time  Limit,  S.  B.  Keator.  Factory,  vol.  24,  no.  2, 
Feb.  1,  1920,  pp.  268-269.  Experience  of  factory  where  time  necessary  for 
job  is  estimated  and  workmen  paid  accordingly  even  if  he  finishes  several 
hours  earlier.  It  is  said  that  this  plan  has  increased  output,  decreased  cost 
and  made  satisfied   employees. 

Routing.  Saving  in  Direct  Routing  of  Work,  H.  H.  Edge.  Am.  Mach.,  vol.  52, 
no.  8,  Feb.  19,  1920,  pp.  410-411,  4  figs.  Sketches  illustrating  direct  routing 
through   shop   of  various   automobile-engine  parts. 

Work-Routing  and  Cost-Accounting  System  of  the  Standard  Gas  Engine 
Company.  Metal  Trades,  vol.  11,  no.  2,  Feb.  1920,  pp.  82-85,  10  figs.  System 
installed  at  East  Oakland  is  said  to  have  been  found  entirely  satisfactory  after 
several  months  of  trial.  Illustrations  are  given  of  sheets  and  cards  used  in 
system. 

Storeroom  Methods.  Receiving  and  Delivering  Shop  Stores,  H.  B.  Twyford. 
Iron  Age,  vol.  105,  no.  7,  Feb.  12,  1920,  pp.  469-471,  4  figs.  Forms  are  sug- 
gested for  stores  records,  common  faults  in  store-keeping  are  pointed  out  and 
remedies  to  overcome  them   are  recommended. 

Tool-Salvage  Department.  Tool  Salvage  Department,  C.  B.  Cole.  Machy. 
(N.Y.),  vol.  26,  no.  5.  Jan.  1920,  pp.  435-437,  3  figs.  Suggestions  in  regard 
to  organization,  routine,  and  system  of  tool  salvage  department. 

See  also  Scientific  Management. 

FATIGUE 

Prevention  of.  Prevention  of  Fatigue  in  Industry — II,  Reynold  A.  Spaeth.  Indus. 
Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  120-122,  1  fig.  Elimination  of 
unnecessary  fat'gue  such  as  that  resulting  from  faulty  illumination  and  keeping 
temperature  and  humidity  above  or  below  zone  of  comfort  is  discussed.  Effect 
of  rest  periods  is  considered  and  conclusion  drawn  that  although  production 
may  not  be  increased  by  organized  recesses  in  working  day,  influence  of  these 
rests  is  beneficial  for  they  tend  to  lessen  cumulative  effect  of  normal  fatigue. 

H!  FERRIES]]; 

Automobile,  Diesel-Electric  Drive.  A  Double  Decked  Automobile  Ferry  with 
a  Winton  Diesel  Electric  Drive,  Renwick  Z.  Dickie.  Pac.  Mar.  Rev.,  vol.  17, 
no.  2,  Feb.  1920,  pp.  103  105,  3  figs.  Boat  is  205  ft.  overall,  44  ft.  beam,  with 
breadth  over  guards  of  68^2  ft.  To  be  driven  by  two  500-hp.  stationary  non- 
reversible Diesel  engines  of  eight-cylinder  type  direct-connected  to  generator 
which  will  feed  large  driving  motor  direct-connected  on  paddlewheel  shaft. 

FERROALLOYS 

Ferroceritjm  as  a  Deoxidizer.  New  Ferroalloy  for  Deoxidizing  Molten  Iron.  Iron 
Age,  vol.  195,  no.  5,  Jan.  29,  1920,  pp.  324-325.  Analyses  of  ferrocerium 
showed  this  alloy  possesses  low  melting  point  and  marked  affinity  for  oxygen. 
Paper  read   before   Am.   Foundrymen's  Assn. 

Ferrosilicon,  Fusion  Diagram.  A  Contribution  to  the  Study  of  Ferro-Silicon, 
A.  Sanfourche.  Foundry  Trade  Jl.,  vol.  22,  no.  217,  Jan.  1920,  pp.  46-47, 
2  figs.  Fusion  diagram  of  iron-siheon  alloys,  constructed  from  results  of 
experiments.     Translated   from   Revue  de   Mftallurgie. 

Progress  in  1919.  The  Ferro-Alloy  Industry  in  1919,  R.  J.  Anderson.  Eng.  & 
Min.,  vol.  109.  no.  3,  Jan.  17,  1920,  pp.  204-208.  Among  developments  noted 
are  practice  of  molten  ferromanganese  and  spiegeleisen  and  the  stimulation 
of  demand  for  chromium  and  ferrochromium  in  consequence  of  motorcar 
industry  getting  into  production  on  peace  basis. 

FIREBRICK 

.atino.  The  Use  of  Fire  Clay  in  Laving  Fire  Clav  Brick,  Raymond  M.  Howe. 
Clay  Worker,  vol.  73,  no.  2,  Feb.  1920,  pp.  136-138,  7  figs.  Writer  lays  emphasis 
on  harmful  results  which  may  follow  addition  of  certain  foreign  materials  to 
ground  fireclay  and  good  results  which  may  be  obtained  by  addition  of  ground 
bats. 


FLOTATION 

Present  Status  of.  The  Present  Status  of  Flotation,  Rudolf  Gahl.  Eng.  &  Min. 
Jl.,  vol.  109,  no.  3,  Jan.  17,  1920,  pp.  197-200.  No  revolutionary  step  in  develop- 
ment of  flotation  process  is  said  to  have  occurred  during  1919,  but  minor  develop- 
ments are  believed  to  have  been  originated. 

Processes  and  Applications.  Flotation  of  Minerals  (Le  flottage  des  minerals), 
Fernand  Bronckart.  Revue  g£nerale  des  Sciences  pures  et  appliquees,  vol. 
31,  no.  1,  Jan.  15,  1920,  pp.  5-17,  5  figs.  Definition  of  flotation  is  discussed 
together  with  its  technical  and  economical  importance,  brief  historical  survey 
of  its  industrial  development  is  presented  and  various  processes  are  classified 
and  described. 

FLOW  OF  WATER 

Improved  Weir  for  Measuring.  An  Improved  Weir  for  Gaging  in  Open  Channels. 
Clemens  Herschel.  Mech.  Eng.,  vol.  42,  no.  2,  Feb.  1920.  pp.  83-88  and  132, 
6  figs.  Tests  with  weir  having  2:1  slope  on  both  sides  of  hollow  circular  crest 
are  said  to  have  revealed  that  for  discharges  of  from  0  to  9.55  cu.  ft.  per  sec. 
per  ft.  of  weir  length  quantity  of  water  flowing  was  directly  proportional  to 
difference  in  two  pressures,  one  measured  just  upstream  of  weir  and  other 
measured  at  crest. 

Sluices,  Measurement  of.  Measurement  of  the  Quantity  of  Water  Passing  Through 
a  Certain  Sluice  (Note  sur  calcul  du  debit  des  vannes),  L.  Imbert.  Revue 
Generate  de  l'Electricite,  vol.  7,  no.  2,  Jan.  10, 1920,  pp.  53-56,  5  figs.  Suggested 
procedure. 

Wood-Stave  Pipe.  The  Discharge  of  Smooth  Wood-Stave  Pipes  and  Wood  Chan- 
nels, Alfred  A.  Barnes.  Eng.  News-Rec,  vol.  84,  no.  5,  Jan.  29,  1920,  pp 
228-230.  Comparisons  of  observed  and  calculated  velocities  in  large  and  small 
pipes  and  open  conduits  of  different  shapes. 

FORESTRY 

Use  of  Seaplanes  in.  The  Use  of  Seaplanes  in  Forest  Mapping,  Eilwood  Wilson. 
Jl.  Forestry,  vol.  18,  no.  1,  Jan.  1920,  pp.  1-5.  Experience  of  Ministry  of 
Lands  and  Forests  of  Canada. 

FORGING 

Forging  Machine  Development.  Development  of  Forging  Machine  Work.  Am. 
Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  66-67,  1  fig.  Possibilities  of  forging 
machine  development  during  1919  are  visualized. 

Railway  Work,  England.  Railroad  Forge  Work  in  England.  C.  J.  Bowen  Cooko. 
Am.  Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  57-63,  8  figs.  Equipment  and 
work  done  at  London   &  Northwestern  Co.'s  Shops. 

Selecting  Materials.  Relationship  of  Laboratories  to  Forge  Shops,  R.  T.  Bayless. 
Am.  Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  30-35,  6  figs.  Selection  of  proper 
materials  by  laboratory  methods  is  exemplified  and  importance  of  laboratories 
in  obtaining  better  products  is  discussed. 

Standardizing  Forging  Limits.  Data  on  Standardizing  Forging  Limits,  W.  F. 
Rockwell.  Am.  Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  49-50.  It  is  claimed 
that  present  methods  cause  variation  in  quotations.  Need  for  standardizing 
forging  methods  is  set  forth. 

Steam-Hammer  Work.  Forging  Round  and  Shaped  Pieces  under  the  Steam  Ham- 
mer, A.  S.  Hesse.  Am.  Mach..  vol.  52,  no.  4,  Jan.  22,  1920,  pp.  185-188,  18 
figs.     Illustrates  effect  on  stock  of  different  methods  of  forging. 

FOUNDATIONS 

Caisson-Inclosure  Method.  Deep  Substructure  of  Assay  Office  Built  in  Quick- 
sand by  Caisson-Inclosed  Method,  T.  Kennard  Thompson.  Eng.  News-Rec. 
vol.  84,  no.  1,  Jan.  22,  1920,  pp.  165-169,  6  figs.  Excavation  for  vault  to  depth 
of  30  ft.  below  groundwater  surface  in  quicksand  district  of  New  York  City 
i9  said  to  have  been  carried  out  successfully  inside  caisson  cofferdam.  Joints 
were  sealed  by  stock  ramming. 
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Power  Houses.  Power  House  Foundations,  E.  M.  Lurie.  Power  Plant  Eng., 
vol.  24,  no.  3.  Feb.  1,  1920,  pp.  107-173.  7  figs.  Suggestions  in  regard  to 
testing  soils,   methods  of  compacting,   column  footing,  and  draining. 

FOUNDRIES 

Acid-Steel.  New  Acid  Steel  Foundry  at  Alliance,  Ohio.  Iron  Age,  vol.  105,  no.  7, 
Feb.  12,  1920,  pp.  457-460,  5  figs.  Attention  is  directed  to  method  employed 
in  conserving  water  supply  and  specially  designed  bearings  used  on  cars  for 
mold  drying  ovens, 

Aluminum-Castings.  Modern  Foundry  for  Aluminum  Castings,  F.  L.  Prentiss. 
Iron  Age,  vol.  105,  no.  8.  Feb.  19,  1920,  pp.  535-539,  10  figs.  System  of  con- 
veyors for  handling  castings  as  well  as  sand  installed  at  plant  of  Aluminum 
Manufacturers,    Inc. 

Automobile-Cylinder.     Plant  for  Casting  Automobile  Cylinders.     Iron  Age,  vol. 
10.5,  no.  1,  Jan.  1,  1920,  pp.  23-26,  6  figs.     Attention  is  directed  to  arrangement 
■     permitting  molding  machine  to  travel  and  equipment  for  handling  sand  from 
bins  along  side. 

Increasing  Output,  Methods  for.  Foundry  Reduces  Unit  Cost  of  Manufacture, 
Gilbert  L.  Laeher.  Iron  Age,  vol.  105,  no.  3,  Jan.  15,  1920,  pp.  191-193,  1  fig. 
Piece-work  system  and  improvements  in  material-handling  methods  and 
molding  practice  are  said  to  have  increased  output  per  employee. 

Sand-Handlinc  Equipment.  Modern  Foundry  Sand  Handling  Equipment,  H.  L. 
McKinnon.  Metal  Industry  (Lond.),  vol.  16,  no.  5,  Jan.  30,  1920,  pp.  83-84, 
2  figs.  Use  of  rubber  conveyor  belt  is  recommended  because  it  is  said  to  possess 
smooth  operating  surface  which  cannot  become  impregnated  with  sand  and 
which  resists  wear  for  long  period. 

FRAMES 

Rigid,  Eccentrically  Loaded.  Eccentric  Loading  in  Rigid  Frames,  F.  L.  Richart. 
Eng.  News-Rec,  vol.  84,  no.  7,  Feb.  12,  1920,  pp.  331-332,  4  figs.  Explains 
how  fundamental  frame  formula?  may  be  applied  when  columns  of  frame  have 
loads  applied  eccentrically. 

FREIGHT  HANDLING 

Mechanical  Methods.  Electric  Auto-Mechanical  Freight  Handling,  Zenas  W. 
Carter.  Ry.  Rev.,  vol.  66,  no.  8,  Feb.  21,  1920,  pp.  282-284  Gattie  system 
in  London  and  Cincinnati  schemes  are  outlined  as  typical  of  installations  and 
possibilities  of  mechanical  freight  handling.     Paper  read  before  N.Y.R.R.  Club. 

FUEL  OIL 

Burdov  Oil-Gas  Firing  System.  The  Burden  Oil-Gas  System.  Iron  &  Coal 
Trades  Rev.,  vol.  100,  no.  2708,  Jan.  23,  1920,  p.  115,  2  figs.  In  Burdon  system 
of  oil  firing  oil  is  broken  up  finely  by  high-pressure  air,  or  air  and  steam  in 
combination  working  through  atomizer  attached  direct  to  furnace. 

Costs,  Heating  Valves,  Burners,  Etc.  Oil  Fuel,  F.  W.  Staley.  Jl.  Am.  Soc. 
Heat.  &  Vent.  Engrs.,  vol.  26,  no.  1,  Jan.  1920,  pp.  73-83.  Data  of  compar- 
ative costs  of  various  fuels,  solid  and  liquid,  heat  value  of  different  fuel  oils, 
and  also  classification  and  outline  of  types  of  oil  burners. 

Fuel  Oil  vs.  Stoker-Fired  Coal.  Fuel  Oil  Versus  Coal  on  Mechanical  Stokers, 
F.  H.  Daniels.  Iron  Age,  vol.  105,  no.  3,  Jan.  15.  1920,  pp.  203-204,  1  fig. 
Chart  to  determine  what  price  of  oil  of  different  grades  must  be  to  compete 
with  coal  of  various  grades  at  varying  prices. 

Textile  Mill  Installations.  Fuel  Oil  in  Textile  Mills,  J.  J.  Tvrrell.  Textile 
World  .11..  vol.  57,  no.  6,  Feb  7,  1920,  pp.  465-467,  3  figs.  Installations  in 
New  England. 

FUELS 

Colloidal.  Colloidal  Fuel,  London  W.  Bates.  Can.  Chem.  .11.,  vol.  41,  no.  2, 
Feb.  1920,  pp.  40-47.  Nature  of  colloidal  fuel,  its  development  during  war, 
results  by  trial,  with  review  of  its  present  and  future  general  industrial  possib- 
ilities. 

Liquid,  SPONTANEOUS  IGNITION  or.  Spontaneous  Ignition-Temperatures  of  Liquid 
Fuels,  Harold  Moore.  Petroleum  Times,  vol.  3,  nos.  55  and  56,  Jan.  24  and 
31,  1920,  pp.  101:103  and  123-121.  Results  of  experiments  (with  table)  con- 
ducted to  determine  property  of  oils  originating  from  coal  tars,  which  causes 
their  spontaneous  igniticn.     Paper  read  before  Instn.  of  Petroleum  Technologists 

Set  Pulverized  Coal,  Fuel  Oil. 

FURNACES,  ELECTRIC 
See   Electric   Furnaces. 

FURNACES,  HEATING 

FoBGINO  Work.  A  Review  on  Designs  of  Forge  Furnaces,  H.  B.  Dempsey.  Am. 
Drop  Koricer,  vol  6,  no.  I,  Jan,  1920.  pp.  22-24,  7  figs.  It  is  emphasized  that 
accurate  temperature  control  is  absolutely  necessary  to  obtain  best  results 
in    forge    work. 

Gas-Fired.  Multi-Flame  and  Rotarv-Flame  fins-Fired  Furnaces.  Iron  and  Coal 
Trade!  Bevv  vol.  100,  no.  2706,  Jan.  9,  1920,  pp.  40-41,  4  figs.  Chantrnine 
patent.  It  is  built  with  double  roof,  nuur  between  two  arches  forming  hot 
air  chamber.  Furnace  i»  built  with  athermanous  blanket  of  gas  into  which 
jets  of  hot  air  arc  directed. 


Reheating.  Recuperative  Furnaces  for  Re-Heating,  N.  R.  Rees.  Iron  &  Coal 
Trades  Rev.,  vol.  100,  no.  2709,  Jan.  30,  1920,  pp.  139-146,  1  fig.  Types  used 
for  metallurgical  purposes.     Paper  read  before  Staffordshire  Iron  &  Steel  Inst. 

FURNACES,  HEAT-TREATING 

Carbonizing.  Carbonizing  Furnaces,  Theodore  G.  Selleck.  Jl.  Am.  Steel  Treaters 
Soc.,  vol.  2,  no.  4,  Jan.  1920,  pp. 206-213,  4  figs.     Suggested  form  of  construction 

FURNACES,  INDUSTRIAL 

Fuel  Costs.  Fuel  Consumption  and  Its  Wastes  as  Affected  by  the  Proper  Use. 
of  Pyrometers  and  the  Design  of  Furnaces,  Claude  S.  Gordon.  Jl.  Am.  Steel 
Treaters  Soc,  vol.  2,  no.  5,  Feb.  1920,  pp.  241-250.  Includes  table  giving 
relative  and  theoretical  cost  of  energy  in  various  fuels.  Results  of  test6  on 
three  different  nut  stamping  furnaces. 

Gas-Fired.  Improvement  in  the  Construction  of  Furnaces,  Newton  Booth  and 
G.  H.  Roberts.  Gas  Jl.,  vol.  149,  no.  2959,  Jan.  27,  1920,  pp.  188-189.  Exper- 
iments are  related  and  from  results  obtained  rules  are  formulated  as  guide  for 
designing  gas  furnaces  to  work  at  high  temperatures  with  "reasonably  high 
thermal   efficiencies."     Paper  read   before  Instn.   Gas  Engrs. 

GAGES 

Precision-Ball,  Inspection  of.  Use  of  Precision  Balls  for  Accurate  Measure- 
ments, R.  L.  Rankin.  Machy.  (N.  Y.),  vol.  26,  no.  3,  Nov.  1919,  pp.  236-23S, 
6  figs.  Practice  of  U.  S.  Bur.  of  Standards  in  use  of  precision  balls  as  attach- 
ments for  machines  and  for  taking  direct  measurements  in  inspection  of  gages. 

Screw-Thread.  Thread  Gage  Standards,  J.  E.  Collins.  Machy.  (N.  Y.),  vol.  26, 
no.  5,  Jan.  1920,  pp.  427-433,  6  figs.  System  for  thread  plug  and  ring  gages 
fci   U.   S.  standard  threads. 

Snap,  Plug  and  Ring.  Snap,  Plug  and  Ring  Gages,  J.  E.  Collins.  Machv.  (NY.) 
vol.  26,  no.  3,  Nov.  1919,  pp.  212-218,  10  figs.  Methods  of  construction, 
proportion,  tolerances,  etc.  Article  is  based  upon  practice  of  Gage  Division 
of  Ordnance  Department  during  war. 

Making  Special  Snap  Gages,  John  Teckeer.  Am.  Mach..  vol.  52  no.  2. 
Jan.  8,  1920,  pp.  83-85,  5  figs.  Fixtures  for  grinding  large  and  small  simp 
gages  so  that  they  will  not  have  to  be  remade  on  account  of  warpine.  Method 
of  regulating  pull  of  magnetic  chuck  is  also  given. 

Taper,  Measurement  of.  The  Measurement  of  Taper  Gages.  Inspector,  vol.  2. 
no.  1,  Dec.  15,  1919-Jan.  15,  1920,  pp.  5-11,  9  figs.  Methods  commonly  applied 
by  Gage  Section,  U.  S.  Bureau  of  Standards,  for  measuring  simple  tapered 
plug,  plug  having  double  taper,  plug  having  triple  taper,  taper  ring  gage.*  and 
profile  gages  having  tapered  surfaces. 

GARBAGE   DISPOSAL 

Waste  Reclamation  and.  Garbage  Disposal  and  the  Economic  Recovery  of  Valu- 
able Constituents  of  Municipal  Waste,  Samuel  A.  Greeley.  Mun.  &  County 
Eng.,  vol.  58,  no.  1,  Jan.  1920,  pp.  22-26,  2  figs.  Writer  observes  that  garbage 
disposal  should  be  considered  with  a  view  to  economic  recovery  of  valuable 
constituents,  but  he  warns  that  lure  of  profit  should  not  overshadow  develop- 
ment of  operation  for  convenience  and  comfort  of  householder  and  for  economy 
of  collection. 

See  also  Refuse  Disposal. 

GAS   MANUFACTURE 

By-Product  Recovery.  Rochester  By-Produet  Activity,  R.  E.  Krueger.  Gas 
Age,  vol.  45,  no.  2,  Jan.  26,  1920,  pp.  59-65,  6  figs.  Experience  of  Rochester 
Gas  and  Electrical  Corp.  in  recovery,  utilization  and  marketing  of  by-produ -ts 
produced  in  making  gas. 

Coal  Costs  for  Various  Systems.  Net  Cost  of  Coal  for  Various  Systems  of  Gasifi- 
cation. Gas  Jl.,  vol.  148,  no.  2953,  Dec.  16,  1919,  pp.  604-605,  5  figs.  Chartjj 
indicating  net  cost  of  coal  and  cost  of  B.t.u.  delivered  to  consumer,  prepared 
foi  prices  from  $5.00  to  $11.00  per  ton.     (Concluded.) 

Heating   Value   Indicator.     Heating   Value   Indicator,   Edward   J.   Brady 
Industry,  vol.  20,  no.   1,  1920,  pp.  27-29.     Flame  is  burned  with  contii 
increasing  ratio  of  air  to  gas.      When  yellow  tip  disappears  heating  valu 
read  off  from  prepared  scale. 

GAS   PIPE 

Cast  Iron,  Joints  for.     Cast  Iron  Pipe  Joints.     Natural  Gas  &  Gasoline  J 1.,  vol    14, 

no.  1,  Jan.  1920,  pp  13-16.  Recommendations  made  by  Am.  Gas  Assn.  Com- 
mittee appointed  for  purpose  of  preparing  satisfactory  design  for  joints  for 
cast-iron  mains. 

GASES 

Flow  Rate,  Measurement  of.  The  Effect  of  Pressure  and  Temperature  on  a  Meter 
for  Measuring  the  Rate  of  Flow  of  a  Gas,  N.  W.  McLachlan.  Phys.  Soc  of 
London,  vol.  32,  part  1,  Dec.  15,  1919,  np.  1-20,  11  figs.  Theory  of  instrum. nt 
for  measuring  rate  of  flow  of  gas  is  outlined,  effects  of  variation  of  temperature 
and  pressure  of  sas  being  taken  into  consideration.  This  theory  is  tested 
experimentally  for  pressures  varying  from  1250  to  250  mm.  Hg.,  arul  lor 
temperatures  from  10  to  100  dcg.  cent. 

Flow  Through  Orificfs.  Efflux  of  Gases  Through  Small  Orifices.  Edgar  Bucking- 
ham and  Junius  David  Edwards.  Dept.  Commerce,  Scientific  Papers  of  Bur. 
of  Standards,  no.  359,  Jan.  28,  1920,  pp.  573-615,  S  figs.,  partly  on  7  supp. 
plates. 
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Gas  Measurements  with  Plain  Orifices,  A.  H.  Blaisdell.  Power,  vol.  50, 
do.  21,  Dec.  16-23-30,  1919,  pp.  801-803,  4  figs.  Gives  formula  for  measure- 
ment of  flow  of  moisture-laden  gases. 

GEAR  CUTTING 

Triple  Gears.  Cutting  Triple  Gears  with  Accurate  Tooth  Alignment,  Clayton  C. 
Marsh.  Machy.  (N.Y.).  vol.  26,  no.  4,  Dec.  1919,  pp.  309-313,  11  figs.  Methods 
employed  to  obtain  accurate  tooth  alignmnet  when  cutting  one-piece  triple 
gears  having  spur  and  helical  teeth  of  different  diameters. 

GEARS 

Change,  Design  of.  Designing  Change-Gears,  W.  C.  Steuart,  Machy.  (N.Y.), 
vol.  26,  no.  3,  Nov.  1919,  pp.  252-255.  3  figs.  Calculations  involved  in  design- 
ing change-gear  mechanisms  for  machine  tools  so  that  speeds  will  vary  in 
geometrical  progression. 

Drilling  Practice,  South  Africa.  Piston  Drills  for  Use  with  Hollow  Steel,  E.  M. 
Weston.  Eng.  &  Min.  Jl.,  vol.  109,  no.  8,  Feb.  21,  1920,  pp.  485-486,  4  figs. 
Advantage  of  delivering  water  to  bottom  of  hole  while  drilling  is  indicated 
and  two  types  in  use  on  Witwatersrand  Ferreira  Deep  are  described. 

GRAIN   HANDLING 

Floating  Pneumatic  Machines.  A  Typical  Plant  for  Sacking  Off  Bulk  Cai"g°  of 
Grain  and  Loading  It  Into  Railway  Trucks.  Eng.  &  Indus.  Management- 
vol.  3,  no.  5,  Jan.  29,  1920,  pp.  157-158,  2  figs.  Installation  consists  of  two 
floating  pneumatic  grain  handling  machines  fitted  with  complete  we^hing 
and  sacking-off  palliances,  all  mounted  on  pontoon. 

GRAVITATION 

Relativity  Theory.  Einstein's  Relativity  Theory  of  Gravitation — III.  Nature, 
vol.  104,  no.  2616,  Dec.  18,  1919,  pp.  394-395.  Conclusions  of  theory  of 
relativity  in  regard  to  gravitation  and  solar  spectrum. 

The  Theory  of  Relativity,  F.  M.  Denton.  Central  (City  and  Guild 
Eng.  College,  Lond.),  vol.  16,  no.  46,  Dec.  1919,  pp.  71-78.  Theory  is  exposed 
as  follows:  That  we  neither  have  nor  expect  to  have  any  experimental  evidence 
of  uniqueness  of  frame  of  reference  called  ether  but  that  if  there  is  one,  there 
is  an  infinite  number  of  such  frames  of  reference,  any  one  of  which  has  relative 
to  any  other  uniform  velo"ity  of  translation  without  rotation,  this  velocity 
being  or  arbitrary  magnitude. 

GREAT   LAKES 

■*» 
Regulation  of  Level.  Plan  to  Regulate  Great  Lakes  Level  bv  Niagara  Dam, 
Francis  C.  Shenehon.  Eng.  News-Rec,  vol.  84,  no.  7,  Feb  12,  1920,  pp.  308- 
313,  4  figs.  Proposition  by  Chicago  Sanitary  District  of  removable  dam  in 
river  near  Buffalo  to  permit  maintenance  of  lake  level  above  present  stages 
and  still  allow  depletion  for  power  and  storage. 

GUNS 
See  Steel,  Heat  Treatment,  Rifles  and  Guns. 

HACK   SAWS 

Blade  Testing.  Testing  Hack  Saw  Blades  for  Electric  Railway  Use.  Elec.  Ry. 
Jl.,  vol..  55,  no.  6,  Feb.  7, 1 920,  pp.  297-299,  4  figs.  Gives  results  for  six  different 
makes  of  blades  tested  to  point  of  failure  in  automatic  machine  so  that  personal 
element  was  removed. 

HEALTH 

Mental  Hygiene.  The  Mental  Hvgiene  of  Industry.  E.  E.  Southard.  Indus. 
Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  100-103.  Preliminary  report  of 
study  being  undertaken  under  auspices  of  Engineering  Foundation.  Term 
mental  hygiene  is  used  to  cover  expert  activities  of  medical  men  who  deal 
with  problems  of  mental  disease0,  of  those  who  are  endeavoring  to  improve 
methods  of  mental  testing  and  of  those  who  are  dealing  with  personnel  matters 
and  had  experience  in  character-handicap  cases. 

Public  Health  Offices.  New  Specifications  for  Public  Health  Officers,  Morris 
Knowles  and  Maurice  R.  Scharff.  Eng.  News-Rec,  vol.  84,  no.  1,  Jan.  1, 
1920,  pp.  39-42.  It  is  required  that  such  officers  be  qualified,  trained  and 
experienced  in  sanitation,  public  health  and  public  health  administration. 
It  is  believed  if  this  new  specification  were  incorporated  in  national,  state  and 
municipal  laws,  cause  of  public  health  would  be  advanced.  Paper  read  before 
Sanitary  Eng.  Section  of  Am.  Public  Health  Assn.  Convention. 


HEATING 

Central  Heating  Plants.  Standardized  Central  Heating  and  Lighting  Plants 
for  State  Institutions,  G.  B.  Nichols.  Heating  and  Ventilating  Mag.,  vol.  17, 
no.  1,  Jan.  1920,  pp.  32-41,  11  figs.  Policy  adopted  by  New  York  State,  which 
is  said  to  have  reduced  cost  of  plans  and  increased  efficiency  of  installations. 

See  also  District  Heating  Services. 

District  Heating  Service.  Central-Station  Operation  and  District  Heating 
Service,  I.  L.  Kcntish-Rankin.  Elec.  Rev.  (Chicago),  vol.  76,  no.  1,  Jan.  3, 
1920,  pp.  19-21.  Writer  maintains  that  on  basis  of  heat  production,  the  isolated 
plant  existing  for  express  purpose  of  producing  heat  and  producing  kilowatt- 
hours  as  by-product  is  more  economical  than  central-station  plant.  He  claims 
that  heat  passing  to  waste  in  central  stations  could  replace  many  isolated  plants 
and  supply  towns  and  settlements  with  heat. 

Fuel-Oil  Equipment  for.  Fuel  Oi!  Equipment,  John  P.  Leask.  Jl.  Am.  Soc. 
Heat.  &  Vent.  Engrs.,  vol.  26,  no.  1,  Jan.  1920,  pp.  85-91.  Includes  table 
giving  evaporation  per  pound  of  coal  from  and  at  212  deg.  farh.  and  number 
of  gallons  of  oil  equal  to  ton. 

Oil  Fuel  vs.  Coal.  Oil  Fuel  Versus  Coal,  David  Moffat  Myers.  Jl.  Am.  Soc. 
Heat  &  Vent,  Engrs.,  vol.  26,  no.  1,  Jan.  1920,  pp.  93-96.  Report  on  oil  and 
coal  situation  in  large  office-building  plant  in  Philadelphia  It  is  said  that 
no  saving  in  operation  at  existing  prices  of  oil  and  coal  can  be  shown  in  favor 
of  oil  and  coat  can  be  shown  in  favor  of  oil,  that  difference  in  operating  cost 
favors  coal. 

HEATING,  STEAM 

Heat  Loss  from  Direct  Radiation.  Heat  Losses  from  Direct  Radiation,  John 
R.  Allen.  Jl.  Am.  Soc.  Heat.  &  Vent,  Engrs.,  vol.  26,  no.  1,  Jan.  1920,  pp.  103- 
118,  13  figs.  Discusses  theory  of  heat  transfer  from  direct  radiation  and 
effect  of  radiation  and  convection,  and  surveys  results  that  have  been  reported 
from  experiments  by  different  investigators  on  heat  transmission  from  steam- 
heated  radiators. 

HIGH  ALTITUDES 

See  Rockets,  Attaining  Extreme  Altitudes  with. 

HIGHWAYS 

American  Highway  Problems.  Modern  Highway  Problems,  E.  W.  James.  Can. 
Engr.,  vol.  38,  no.  6,  Feb.  5,  1920,  pp.  193-194.  Excerpts  from  address  read 
before  Eng.  Inst,  of  Can.  in  which  writer  suggest?  uniform  laws  for  controlling 
vehicles,  refers  to  technical  problems  of  modern  traffic,  importance 
of  drainage  and  exact  effect  of  imoact. 

The  American  Highway  Problem.  A.  R.  Hirst,  Eng.  News-Rec,  vol.83, 
ne.  19,  Nov.  13-20,  1919,  pp.  856-860.  Presidential  address  before  Am.  Assn. 
State  Highway  Officials. 

Classification  and  Use3.  Classification  and  Uses  of  Highways  and  the  Influence  of 
Federal-Aid  Acts,  Thomas  H.  MacDonald.  Eng.  News-Rec,  vol.  83,  no.  21, 
Dec  11-18,  1919,  pp.  985-988.  Address  before  Convention  of  Am.  Assn. 
of  State  Highway  Officials. 

Federal  Control  and  Aid  for.  The  Present  System  of  Federal  Control  and  Aid 
for  Highways:  Its  Results,  Merits  and  Limitations,  Thomas  H.  MacDonald. 
Good  Roads,  vol.  19,  no.  2,  Jan.  14,  1920,  pp.  13-io  and  23-24.  Modifications 
which  in  opinion  of  writer  are  necessary  to  make  in  order  that  "present  Federal 
Aid  Law  through  co-operation  between  the  state  highway  department  and 
the  Federal  Bureau  of  Roads  may  meet  satisfactorily  the  national  need  for 
improved  roads."     Paper  read  before  Am.  Sssn.  State  Highway  Officials. 

Maintenance.  Developments  in  New  York  State  Highway  Maintenance.  Eng. 
News-Rec,  vol.  84,  no.  6,  Feb.  5,  1920,  pp.  265-286,  6  figs.  Among  devices 
employed  are  2-wheeled  carts  for  cold  patching  and  army  trucks  remodeled  for 
road  work. 


See  also  Roads. 


HOUSES,  CONCRETE 


Block  Construction.  Concrete  Cottage  Building.  Concrete  &  Constructional 
Eng.,  vol.  15,  no.  1,  Jan.  1920,  pp.  24-32,  8  figs.  Patent  concrete  building 
blocks  as  used  by  Concrete  Buildings,  Ltd. 

Ingersoll  Type.  Compact  Concrete  Houses  for  Industrial  Workers.  Cement  and 
Eng.  New3,  vol.  32,  no.  1,  Jan.  1920,  pp.  26-29,  7  figs.  Method  of  building 
Ingersoll  type  of  house. 

HOUSING 
See  Town  Planning,  Legislation  in  1919. 


Sickness  Reporting.  A  Standard  Method  of  Sickness  Reporting.  Monthly  Labor 
Rev.,  vol.  10,  no.  1,  Jan.  1920,  pp.  220-223.  Formulated  by  Special  Committee 
cm  Industrial  Morbidity  Statistics,  Vital  Statistics  Section  of  Am.  Public 
Health  Assn.,  in  co-operation  with  Public  Health  Service  and  with  advice  and 
assistance  of  other  Government  bureaus. 

Typhoid  Rate  Reduction.  Reducing  Typhoid  Fever  Rates.  Mun.  Jl.  &  Public 
Works,  vol.  48,  no.  3,  Jan.  31,  1920.  pp.  46-48.  Table  is  given  showing  yearly 
rates  for  registration  states  and  large  cities  during  1906  to  1917. 

HEAT  TREATMENT 
See  Steel,  Heat  Treatment  of. 


HYDRAULIC   TURBINES 

Specific  Speed.  Note  on  the  "Specific  Speed"  of  Hydraulic  Turbines  (Note  sur  le 
"nombre  de  tours  specifique"  des  turbines  hydrauliques),  L.  du  Bois.  BdUetin 
technique  de  la  Suisse  remande,  vol.  47,  no.  1,  Jan.  10  1920,  pp.  3-5,  5  figs. 
Horse-power-head  graphs  for  Pelton  turbine  with  ns  =  26  and  ns=36,  and  for 
Francis  turbines  with  ns  =  50,  ns=250  and  ns=450.     (Concluded.) 

Wear  of.  The  Wear  of  Hydraulic  Turbines,  Its  Consequences  and  the  Method  of 
Reducing  It  (L'usure  des  turbines  hydrauliques,  ses  consequences  et  les  moyens 
d'y  parer).  Henri  Dufour.  Bulletin  technique  de  la  Suisse  Romande,  vol.  45. 
no.  26,  Dec.  27,  1919,  pp.  280-281,  2  figs.  Estimate  of  amount  of  alluvia- 
loams  which  passed  through  a  turbine  installation  in  Switzerland.  (Continual 
ticn  of  serial).  ^; 
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HYDROGEN 

Electrolytic  Production  of.  Electrolytic  Production  of  Hydrogen,  Harry  L. 
Barnitz.  Chem.  &  Met.  Eng.,  vol.  22,  no.  5,  Feb.  4,  1920,  pp.  201-206,  8  figs. 
Theoretical  principles  involved  in  calculation  of  cell  efficiency  are 
outlined  and  various  types  of  electrolytic  cells  for  commercial  production  of 
hydrogen  and  oxygen  are  described. 

Magnetic  Susceptibility  of.  On  the  Magnetic  Susceptibilities  of  Hydrogen  and 
Some  Other  Gases,  Take  Sone.  Sci.  Reports  Tohoku  Imperial  Univ.,  vol.  8, 
no.  3,  Dec.  1919.  pp.  115-167,  12  figs.,  partly  on  supp.  plate.  Account  of 
relative  measurement  of  susceptibility  of  gases  in  which  susceptibility  of  pure 
water  was  taken  as  0.72C  x  10 — 6.j 

Ozone  Form  of.  The  Ozone  Form  of  Hydrogen,  Gerald  L.  Wendt.  Proc.  Nat. 
Academyjof  Sciences,  vol.  5,  no.  11,  Nov.  1919,  pp.  518-521.  Evidence  said  to 
establish  existence  of  form  of  hydrogen  which  bears  same  ralation  to  ordinary 
hydrogen  that  ozone  bears  to  oxygen. 

1     ■»«"'*'■ ILLUMINATION  ] 

Daylight,  Factory.  Daylight  Illumination  in  the  Shops.  Int.  Mar.  Eng.,  vol.  25, 
no.  2,  Feb.  1920,  pp.  122-126,  6  figs.  Illustrates  how  "daylight  factor"  can 
be  increased  by  devoting  maximum  amount  of  wall  space  to  galss. 

INDUSTRIAL  CONDITIONS 

France.  French  Industrial  Conditions,  A.  L.  Valentine.  Machy.  (N.Y.),  vol.  26, 
no.  5,  Jan.  1920.  pp.  409-410.  Writer  expects  that  France  will  shortly  get 
back  to  stable  basis. 

INDUSTRIAL   MANAGEMENT 
See  Factory  Management;  Scientific  Management. 

INDUSTRIAL  ORGANIZATION 

Laws  of.  Laws  of  Industrial  Organization — V,  C.  E.  Knoeppel.  Indus.  Manage- 
ment, vol.  59,  no.  2,  Feb.  1920,  pp.  145-148.  It  is  emphasized  that  competence 
must  not  only  prevail  in  industry  but  likewise  in  public  offices  of  all  kinds. 

Poweb-Plant  Employees.  Efficient  Organization  of  Power  Plant  Help— II,  H.  A. 
Wilcox.  Power  Plant  Eng.,  vol.  24,  no.  3,  Feb.  1,  1920,  pp.  174-176.  Points 
out  duties  and  responsibilities  of  central-station  operators. 

Whitley  Plan  for  British  Industries.  Whitley  Plan  in  Fifty  British  Industries. 
Iron  Age,  vol.  105,  no.  1,  Jan.  1,  1920,  pp.  16-18.  It  is  reported  that  after 
more  than  two  years  of  agitation,  50  industries  hftve  been  organized  according 
to  Whitley  plan. 

INDUSTRIAL   RAILWAYS 
See  Railways,  Industrial. 

INDUSTRIAL   RELATIONS 

Collective  Bargainino.  Collective  Bargaining  in  Practice,  Dubley  R.  Kennedy. 
Indus.  Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  149-152.  Argues  that 
collective  bargaining  must  be  accepted  or  rejected  not  on  its  theory  but  on  its 
practical  application  in  industry :  and  that  collective  bargaining  of  organized 
labor  is  the  closed  shop  with  all  bargaining  done  by  trade-union  officials. 

Taft,  Hughes  and  Hoover  on  Collective  Bargaining.  Indus.  Management, 
vol.  59,  no.  2,  Feb.  1920,  pp.  93-97.  Quotations  from  their  public  addresses 
as  reported  in  press  despatches. 

Legislation  Required.  View  on  Industrial  Relations,  Daniel  Guggenheim.  Eng. 
&  Min.  Jl.,  vol.  109,  no.  4,  Jan.  24,  1920,  pp.  252-254.  Legislation  which 
affects  present-day  business,  it  is  pointed  out,  must  be  such  as  will  make  proper 
provision  for  settlement  of  industrial  disputes,  compel  proper  living  and 
working  conditions,  and  eliminate  industrial  unrest. 

Lessons  of  Labor  Crisis.  Lasting  Lessons  of  the  Labor  Crisis.  Indus.  Manage- 
ment, vol.  59,  no.  2,  Feb.  1920,  pp.  89-93  and  96a-96b.  Comments  on  letter 
by  Franklin  K.  Lane,  Secretary  of  the  Interior,  to  editor  of  Indus.  Manage- 
ment in  which  Secretary  Lane  States  that  "chief  delinquency  in  this  present 
government"  has  been  "lack  of  engineering."  Efforts  of  industrial  conference 
called  by  President  are  explained. 

Progress  in  Harmonizing.  Labor  Statistics  Give  Definite  Industrial  Facts.  Auto- 
motive Iti'l  I.  42,  no.  3,  Jan.  15,  1920,  pp.  259-267.  Optimistic  view 
is  presented  of  labor  situation  and  it  is  said  that  latest  labor  statistics  show 
industrial  conflict  is  not  on  the  increase  and  that  definite  progress  is  being 
made  toward  peaceful  settlement  of  industrial  disputes. 

PuBLIO  Status  in.  Capital,  Labor  and  the  Public,  Robert  Julius  Andersen.  Indus. 
Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  117-119.  Points  out  that  "we  have 
had  too  much  one  i  tednesa  on  this  subject"  of  bringing  capital  and  labor 
together  and  that  before  liet.tr  r  relations  can  be  brought  about  between  these 
forces  pleas  of  the  third  party,  namely,  the  public,  must  be  heard. 

Social  Unrest.  Science  and  Social  Unrest.  Ernest  R.  Grove.  Sci.  Monthly,  vol.  10, 
no.  2,  Feb.  ltr.it),  pp,  157-162.  Situation  in  the  world  is  attributed  to  "impos- 
sibility rif  in  eientific  living  a  Bati  factory  bfe  in  a  scientific 
era."  The  way  out  is  foreseen  to  be  "through  popularizing  of  the  spirit  of 
tet  cience  and  the  acceptance  rm  the  part  of  the 
scientist  of  his  obligation  as  a  public  teacher." 

See  also  Works  Councils. 


INSPECTION 

Opical  Methods  for.  Optical  Aids  for  the  Engineer,  R.  J.  Whibley.  Machy 
(Lond.),  vol.  15,  no.  380,  Jan.  8,  1920,  pp.  451-459,  18  figs.  Optical  method 
that  have  been  developed  at  National  Physical  Laboratory.  Teddington 
England,  for  aiding  inspection  work  in  metrology  department. 

INSULATORS 

Hioh-Voltage.  Researches  in  High-Voltage  Insulation,  Harris  J.  Ryan.  Elec 
World,  vol.  75,  no.  5,  Jan.  31,  1920,  pp.  253-256,  4  figs.  Tests  of  suspensior 
insulators  at  Leland  Stanford  Jr.  University  are  said  to  have  shown  that  tern 
perature  changes  are  most  serious  causes  of  failure. 

INTERCHANGEABLE  MANUFACTURE 

Drawings  for.  Component  Drawings  for  Interchangeable  Manufacture,  Earl 
Buckingham.  Machy.  (N.Y.),  vol.  26,  nos.  3,  4  and  5,  Nov.,  Dec.  1919  anc 
Jan.  1920,  pp.  259-263,  18  figs.,  332-336,  14  figs,  and  438-442,  7  figs.  Methods 
of  dimensioning  drawing  and  indicating  tolerances. 

INTERNAL    COMBUSTION   ENGINES 
See  Aeroplane  Engines;  Automobile  Engines;  Diesel  Engities;  Oil  Engi-  e~\ 

IRON 

Export  and  Import  of.  Iron  and  Copper,  F.  T.  Eddington  and  F.  E.  Wormser 
Eng.  World,  vol.  16,  no.  3,  Feb.  1,  1920,  pp.  135-137.  Data  on  movements 
of  iron  ore  and  pig  iron  to  and  from  United  States  and  movements  of  copper 
to  and  from  the  United  States. 


IRON   MINING 


S. 


in  1919.     Iron  Mining  in  the  United  States.     Eng.   &  Min 
o.  3,  Jan.  17,  1920,  pp.  240-241.     Production  throughout  various 


Production  in  U 
Jl.,  vol.  109, 

mining  districts  is  said  to  have  been  lower  than  that  of  1918,  particularly  so 
in  Lake  Superior  districts  where,  it  is  quoted,  shipments  amounted  to  only 
about  80  per  cent  of  that  obtaining  in  either  of  two  years  previous. 

JIGS 

Indexing.  A  Progressive  Indexing  Jig.  Am.  Mach.,  vol.  52,  no.  1,  Jan.  1,  1920, 
pp.  7-9,  4  figs.  Tools  used  in  making  roller  cage  for  roller  bearing  cf  rolling 
mill. 

KILNS 

Producer-Gas-Fired.  Producer  Gas  Solves  Fuel  Problem.  Rock  Products,  vol,  23, 
no.  1,  Jan.  3,  1920,  pp.  60-62,  11  figs.  Kiln  designed  for  either  wood  or  gas 
burning  without  change,  or  also  combination  of  these  two  fuels. 

LABOR 

Periodicals  Relating  to.  Publications  Relating  to  Labor.  Monthly  Labor 
Rev.,  vol.  10,  no.  1,  Jan.  1920,  pp.  284-303.  List  of  official  and  unofficial 
periodicals  published  in  U.  S.  Australia,  Canada,  France,  Germany,  Great 
Britain,  India,  Italy,  New  Zealand,  Roumania  and  Switzerland. 

Problem  of.  The  Labor  Problem,  Harry  Tipper.  Jl.  Poo.  Automotive  Engrs  , 
vol.  5,  no.  6,  Dec.  1919,  pp.  395-398  and  (discussion)  pp.  398-401.  Historial 
survey  of  economic  and  social  motives  which  have  brought  about  present  in 
industrial  problems. 

LATHES 

Turret  Practice.  Turret  Lathe  Practice,  Erik  Oberk.  Machy .  (N.Y.),  vol.  26, 
nos.  3  and  4,  Nov.  and  Dec.  1919,  pp.  227-235,  35  figs.,  and  344-351,  28  figs. 
Tooling  equipment,  order  of  operations  for  turret-lathe  work  and  examples  of 
practice.  Based  upon  experience  and  practice  of  Gisholt  Machine  Co.,  Madison, 

Wis. 

LEAD 

Recovery  from  Lead  Sulphate.  The  Problem  of  Reducing  Lead  Sulphate,  F.  N. 
Flynn.  Eng.  &  Min.  Jl.,  vol.  109,  no.  8,  Feb.  21,  1920,  pp.  487-489,  1  fig. 
Present  methods  of  treatment  are  discussed  and  process  is  suggested  for  reco-*  r  r- 
ing  lead  by  electrolytic  means. 


See  Pipe,  Lead. 


LEAD   PIPE 


LIGHTING 


Diffuse  Reflection.  An  Absolute  Method  for  Determining  Coifncients  of  Diffuse* 
licflection,  F.  A.  Benforrl.  Gen.  Elec.  Rev.,  vol.  23.  no.  I,  Jan.  1920,  pp. 
72-76,  6  figs.  It  is  called  absolute  because  no  photometric  standards  are 
involved,  brightness  measurements  being  made  with  uncalitratcd  !an>rs  ai  rl 
unknown  instrument  constants. 

Factories.  Survey  of  Prevailing  Conditions  as  to  Industrial  Lighting — II.  Elec. 
Rev.  (Chicago),  vol.  76,  no.  .r>,  Jan.  31,  1920,  pp.  180-183,  7  figs.  Technical 
and  commercial  data  gathered  from  visit  to  450  plants  in  57  cities  located  in 
15  of  leading  industrial  states. 
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Street.  Multiple  Systems  of  Distribution  for  Street  Lighting,  Ward  Harrison. 
Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  1,  Jan.  1920,  pp.  7-12,  10  figs.  Describes 
briefly  various  devices  in  use  or  proposed  for  control  of  multiple  street  lamps 
and  outlines  characteristics  desirable  in  such  apparatus.  Calls  attention  to 
small  differences  in  efficiency  of  present  multiple  and  series  incandescent  lamps. 
The  Series  System  of  Street  Lighting  Distribution,  W.  P.  Hurley.  Jl. 
Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  1,  Jan.  1920,  pp.  1-6,  8  figs.  Advantages 
of  series  systems  of  street-lighting  distribution  are  claimed  to  be  effectiveness, 
simplicity  of  control  and  high  electrical  efficiency  of  lines  and  lamps.  High 
cost  of  line  per  dollars  of  income,  high  voltage  and  use  of  special  lamps  are 
quoted  as  disadvantages. 

See  also  Illumination. 

LOCOMOTIVES   BOILERS 

Boiler  Compounds  for.  Boiler  Compounds:  Their  Nature  and  Use.  W.  S.  Mahlic. 
Ry.  Mech.  Engr..  vol.  94,  no.  2,  Feb.  1920,  pp.  71-75.  Tables  showing  quantity 
of  chemicals  required  to  act  on  various  detrimental  substances  in  water  and 
their  cost. 

LOCOMOTIVES 

Accidents,  1919.  Locomotive  Disasters  of  1919.  Boiler  Maker,  vol.  20,  no.  2, 
Feb.  1920,  pp.  31-36,  11  figs.  Article  states  that  low  water  in  boilers  combined 
with  autogenously  welded  fireboxes  increases  fatal  accidents. 

4-8-2-  and  4-6-2,  South  African  Railways.  New  4-8-2  and  4-6-2  Type  Locomotives, 
South  African  Railways.  Ry.  Engr.,  vol.  41,  no.  480,  Jan.  1920,  pp.  38-39, 
2  figs.  Cylinders  are  24  in.  by  26  in.  and  22  ia.  by  26  in.  and  weights  are  96 
82  tons,  respectively. 

Fuel  Economy  With.  Locomotive  Operation  and  Fuel  Economy,  Robert  Collett. 
Ry.  Mech.  Engr.,  vol.  94,  no.  2,  Feb.  1920,  pp.  65-70.  Operating  data  obtained 
by  various  railways  are  graphically  represented  with  view  to  illustrating  rela- 
tion of  coal  consumption  to  weight  of  train  in  freight  service.  Paper  read 
before  St.  Louis  Ry.  Club. 

Headlights,  Electric.  Maintaining  and  Operating  Electric  Headlights.  Ry. 
Elec.  Engr.,  vol.  11,  no.  1,  Jan.  1920,  pp.  12-17,  6  figs.  Abstract  of  handbook 
>repared  by  Chicago  Rock  Island  &  Pacific  on  operation  and  maintenance  of 
electric,  headlight  equipment.  Equipment  used  most  extensively  by  road  is 
of  Pyle  National  type. 

Repairs,  Computing  Cost  of.  Graphic  Production  Control,  E.  T.  Spidy.  Can. 
Ry.  &  Mar  World,  no.  264,  Feb.  1920,  pp.  55-58,  7  figs.  Records  used  for 
computing  current  locomotive  repair  costs. 

LUBRICANTS 

Cutting-Tool,  Sterilizing.  Sterilizing  Cutting  Oils  by  Pasteurization  and  Centri- 
fugal Separation.  Machy.  (N.Y.).  vol.  26,  no.  4,  Dec.  19,  pp.  378-382,  4  figs. 
Also  Machy.  (l.ond.1,  vol  15,  no.  383,  Jan.  25,  1920,  pp.  566-568,  4  figs.  Experi- 
mental plant  installed  at  Ford  Motor  Co.'s  plant. 

MACHINE-TOOL   INDUSTRY 

Comparative  Costs  in  U.  S.  and  Europe.  U.  S.  Government  Sales  and  Belgian 
Machine  Tool  Conditions,  Alexander  Luchars,  Am.  Maeh.,.  vol.  52,  no.  6, 
Feb.  5,  1920,  pp.  283-2S6.  Comparison  of  labor  and  cost  material  in  United 
States.  Great  Britain,  France,  Italy,  Switzerland,  Holland,  Germany  and  Scan- 
dinavia. 

Europe.  Business  Conditions,  In  Europe,  George  R.  Woods.  Am.  Mach.,  vol.  52, 
no.  8,  Feb.  19,  1920,  pp.  393-395,  9  figs.  Deals  particularly  with  conditions 
which  affect  machine-tool  industry. 

German  Machine  Tool  and  Related  Industries,  Alexander  Luchars. 
Machy.  (N.Y.),  vol.  26,  no.  3,  Nov.  1919,  pp.  223-225.  Outlook  for  near 
future  is  qualified  as  uncertain  because  of  shortage  of  fuel,  labor  difficulties 
and  depreciated  currency. 

Machine  Tool  Conditions  in  France,  Italy,  Switzerland  and  Holland, 
Alexander  Luchars.  Machy.  (N.Y.),  vol.  26,  no.  3,  Nov.  1919,  pp.  221-222. 
Growth  of  machine-tool  industry  is  expected  to  be  gradual,  principally  because 
"it  takes  time  to  change  the  habits,  ideas  and  industries  of  the  people." 

German  Activities.  A  German's  View  of  the  Industrial  Situation  in  Germany. 
Am.  Mach.,  vol.  52,  no.  7,  Feb.  12.  1920,  pp.  365-368.  Review  of  present 
activities  in  German  factories  which  make  specialty  of  machines  and  machine 
tools,  hand  tools  and  equipment  for  other  factories. 

South  American  Trade.  Future  of  Machine  Trade  with  South  America.  Machy. 
(N.Y.),  vol.  26,  no.  5.  Jan.  1920,  pp.  404-405.  Warning  is  given  that  "any 
development  of  the  South  American  market  will  require  exceedingly  hard, 
conscientious  and  careful  work."  and  that  "it  is  not  a  market  that  will  come  to 
us  without  effort,  nor  one  where  great  immediate  results  may  be  expected." 

Spanish  Trade.  American  Machine  Toolsin  Spain,  Ramon  Casals.  Machy.  (N.Y.), 
vol.  26,  no.  4,  Dec.  1919,  pp.  316-317.  Writer  believes  that  there  is  possibility 
of  replacing  German  machine  tools  with  American-made  product,  provided 
American  machine-tool  manufacturers  are  interested  in  this  field. 

Swedish  Trade.  Machine  Tool  Trade  in  Sweden,  G.  A.  Lindstedt.  Machy.  (N.Y.I, 
vol.  26,  no.  4,  Dec.  1919,  pp.  328-329.  It  is  said  that  general  opinion  which 
seems  to  prevail  in  United  States  that  Swedish  industries  are  still  flush  with 
great  war  profits  made,  is  erroneous.  It  is  added  that  German  competition  is 
so  keen  at  present  that  it  is  impossible  to  sell  American  machine  tools  with 
exception  of  certain  highly  specialized  types  to  which  Germans  offer  no  competi- 
tion. 

MACHINE   TOOLS 

Speeds.  Geometrical  Progression  of  Speeds  in  Machine  Tools,  C.  C.  Stutz.  Am. 
Mach.,  vol.  52,  no.  3,  Jan.  15,  1920,  pp.  117-118.  Method  of  proportioning 
speeds  of  machine  tools. 


MAGNETOS 

Primary  Current  at  Break.  An  Experimental  Method  of  Determining  the  Primary 
Current  at  Break  in  a  Magneto,  N.  W.  McLachlan.  Phys.  Soc.  of  London, 
vol.  32,  part  1,  Dec.  15,  1919,  pp.  38-53,  9  figs.  A  condenser  is  connected 
across  secondary  winding  to  reduce  voltage  below  that  necessary  to  cause 
sparking  at  safety  gap.  Peak  voltage  due  solely  to  interruption  of  current 
at  any  speed  is  found.  Interrupted  direct  current  necessary  to  give  same 
peak  voltage  is  also  found  by  using  calibrating  circuit. 

MALLEABLE-IRON   FOUNDRY 

Pulverized  Coal  in.  Pulverized  Coal  in  the  Malleable  Foundry.  Iron  A"e,  vol  105 
no.  4,  Jan.  22,  1920,  pp.  259-261,  4  figs.  Apparatus  diffuses  coal  and  air  out- 
side of  furnace  and  uses  low-velocity  jet. 

MANGANESE 

Ore  Deposits.  Deposits  of  Manganese  Ore  in  Costa  Rica,  Julian  D.  Sears.  Dept. 
of  Interior,  U.  S.  Geological  Survey.  Bui.  71C-C,  Dec.  30,  1919,  pp.  61-91, 
29  figs.  Location  of  deposits  and  extent  of  development  together  with  topo- 
graphical and  geographical  notes  of  region. 

Deposits  of  Manganese  Ore  in  Southeastern  California,  Edward  L.  Jones, 
Jr.  Dept.  of  Interior,  U.  S.  Geological  Survey,  Bui.  710-E,  Dec.  30,  1919, 
pp.  185-208,  1  fig.  Geography  and  topography  of  region  and  description  of 
ore  deposits. 

MANGANESE   BRONZE 

See  Bronzes,  Manganese. 

MANHOLES 

Cost  Estimating.  Estimating  Manhole  Costs,  E.  E.  George.  Eng.  News-Rec., 
vol.  84,  no.  5,  Jan.  29,  1920,  pp.  231-233,  1  fig.  Method  is  described  by  which 
it  is  said  two  men  can  price  from  field  notes  100-manholes  an  hour  and  come 
within  5  per  cent  of  theoretical  accuracy. 

MAPPING 

French  Artillery  Methods.  Heavy  Coast  Artillery,  D.  A.  Tomlinson.  Jl. 
Western  Soc.  Engrs.,  vol.  24,  no.  6,  June  1919,  pp.  375-398,  7  figs.  Lambert 
projection  and  system  of  co-ordinates  adopted  by  U.  S.  Coast  and  Geodetic 
Survey  and  U.  S.  Geol.  Survey,  and  surveying  methods  adapted  for  map  work 
by  heavy  artillery  section  of  French  army. 

MARINE   BOILERS 

Emergency  Fleet.  Boilers  of  the  New  Emergency  Fleet,  Jos.  J.  Nelis.  Boiler 
Maker,  vol.  20,  no.  2,  Feb.  1920,  pp.  37-45,  16  figs.  Comparative  upkeep  and 
repair  costs  of  watertube  and  scotch-type  boilers. 

Heating  Surface.  Boiler  Heating  Surface,  G.  J.  Wells.  Trans.  Inst.  Mar.  Engrs., 
vol.  30,  no.  240,  Jan.  1919,  pp.  291-299  and  (discussion)  pp.  299-312.  Various 
types  of  boilers  are  studied  and  results  of  experiments  are  presented  to  emphasize 
that  area  of  heating  surface  is  not  so  directly  of  importance  as  the  way  in  which 
it  is  arranged. 

Stokers  for.     See  Stockers,  Marine-Boiler. 

Scotch,  Standardization  of.  Standardization  of  Scotch  Boilers,  Henry  C.  E. 
Meyer.  Int.  Mar.  Eng.,  vol.  25,  no.  2,  Feb.  1920,  pp.  117-122,  11  figs.  Applica- 
tion of  standardization  and  graphical  methods  to  design  of  cylindrical  return 
tubular  boilers.  Two  types  of  Scotch  boilers  are  considered,  those  with  separate 
combustion  chambers  and  those  with  common  cumbustion  chamber.  Paper 
read  before  Soc.  of  Naval  Arch.  &  Mar.  Engrs. 

MARINE  ENGINES 

Beds,  Moulding  and  Pouring.  The  Moulding  and  Pouring  of  Marine  Engine  Bed, 
John  H.  Eastham.  Can.  Foundryman,  vol.  11,  no.  1,  Jan.  1920,  pp.  4-6, 
9  figs.  Describes  method  employed  on  triple-expansion  engine  bed,  either 
cast  in  sections  or  in  one  complete  casting. 

Siemens  Revolution  Indicators.  Siemens  Patent  Engine  Resolution  Indicators. 
Steamship,  vol.  31,  no.  368,  Feb.  1920,  pp.  185-186,  2  figs.  Apparatus  is 
operated  electrically,  current  for  working  indicator  on  bridge  being  produced 
inductively. 

MARINE   STEAM   TURBINES 

Merchant-Ship.  Geared  Turbines  for  Merchant  Ships.  Ship-building  and  Shipping 
Rec,  special  number,  Jan.  7,  1920,  pp.  23-28,  5  figs.  Comparison  of  reciprocat- 
ing engines  and  gear  turbines  on  merchant  ships.  Westinghouse-Rateau  type 
of  turbine  is  illustrated. 

MARKETS 

See  Automoliie  Industry,  Russian  Market  and. 


See  Lathes,  Pit. 


MEASURING   MACHINE 


METALLURGY 


Progress  in  1919.  The  Metallurgy  of  Copper.  Lead,  Zinc,  Gold  and  Silver  in  1919. 
Eng.  &  Min.  Jl.,  vol.  109,  no.  3,  Jan.  17,  1920,  pp.  198-197.  Survey  of  progress 
in  metallurgical  process. 
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METALS 

Analysis  of.  Analysis  of  Metals  by  Electrolysis  Without  I'sing  External  Source 
of  Electrical  Energy  (Sur  un  procode  de  dosage  des  metaux  par  depot  electro- 
lytique  sans  emploi  d'une  energie  electrique  exterieure),  Maurice  Francois. 
Annalea  <lc  Chinue,  vol.  12,  Seot.-Oct.  1919,  pp.  178-192,  1  fig.  Solution  under 
examination  is  placed  in  platinum  crucible.  Across  border  of  crucible  nickel 
bar  is  placed  which  supports  zinc  clement  immersed  in  salt.  Analysis  is  made 
by  measuring  deposit  collected  at  bottom  of  crucible. 

Progn-.-s  in  Metal  Analysis  in  1017  and  1918  (Fortschritte  auf  dem  Gebiete 
der  Metallanalvse  in  den  Jahren  1917  und  1918),  Th.  Doring.  Chemiker- 
Zeitung,  vol.  43,  nos.  114,  118,  120  and  122,  pp.  626-628,  653-6.55,  665-668 
and  681-684.  Analyses  of  lead  and  arsenic.  Analyses  of  antimony,  bismuth, 
manganese  and  iron.  Determination  of  phosphorus  in  pig  iron  and  steel 
carried  out  aUcalimetrically;  determination  of  chrome  in  iron  ore  and  ferro- 
chrome:  colorimetric  process  for  determination  of  wolfram  in  solution  of  alkali- 
wolframate. 

Cold  Work  Effect  of.  The  Effect  of  Cold  Work  on  Metals  and  Alloys— V.  O.  W. 
E  Ellis.  Metal  Industry  (London),  vol.  15,  no.  24,  Dec.  12,  1919,  pp.  452-455, 
■  5  figs.,  and  vol.  16,  nos.  1  and  2,  Jan.  2  and  9,  1920,  pp.  4-6,  6  figs,  and  21-24, 
7  figs.  Theories  which  have  been  propounded  to  account  for  continuity  of 
structure  and  changes  in  mechanical  and  physical  conditions  of  cold-worked 
metal  and  alloys,  are  exposed  and  various  views  are  discussed  which  have 
been  expressed  relative  to  critical  degree  of  deformation  at  which  slackening 
in  increase  of  tensile  strength,  etc  ,  occurs.  "Season  cracking"  of  brass  is 
attributed  primarily  to  internal  stresses. 

Fatigue  of.  Fatigue  of  Metals  under  Repeated  Stress,  Herbert  F.  Moore,  Jl.  Western 
Soc.  Engrs.,  vol.  24,  no.  6,  June  1919,  pp.  331-336  and  (discussion)  pp.  336-340, 
4  figs.     Endurance  diagram  for  various  metals  tested  under  repeated  stress. 

Fusion  and  Thf.rmal  Conductivity.  On  the  Variation  of  Thermal  Conductivity 
During  the  Fusion  of  Metals,  Seibei  Konno.  Sci.  Reports  Tohoku  Imperial 
Univ.,  vol.  8,  no.  3,  Dec.  1919,  pp.  169-179,  6  figs.,  partly  on  two  suppl.  plates. 
Thermal  conductivity  of  tin,  lead,  zinc  and  aluminum  was  found  to  decrease 
gradually  with  rise  of  temperature  up  to  melting  point  and  abruptly  during 
melting.  It  is  noted  that  changes  of  thermal  conductivity  corresponded  to 
those  of  electric  conductivity  for  same  metals. 

Protective  Coatings.     See  Schoop  Spraying  Process. 

Sheet,  Testing.  The  Testing  of  Sheet  Metals,  A.  G.  C.  Gwyer.  Metal  Industry 
(Lond.).  vol.  16,  no.  3,  Jan.  16,  1920,  pp.  42-45,  6  figs.  Hardness  tests  are 
discussed  with  special  reference  to  scleroscopic,  punching,  and  cupping  tests. 

METEOROLOGY 

Atmospheric  Turbulence.  Taylor's  Theory  of  Atmospheric  Turbulence,  Eric  E. 
Miller.  Monthly  Weather  Rev.,  vol.  47,  no.  10,  Oct.  1919,pp.  703-706.  Turbu- 
lence is  regarded  as  made  up  of  eddies  and  an  eddy  is  considered  as  air  that 
moves  from  a  stratum  where  it  has  the  same  temperature,  humidity,  and 
momentum  as  its  surroundings  to  another  stratum  with  which  it  mixes. 

Pilot-Balloon  Flights.  Note  on  Pilot-Balloon  Flights  in  a  Thunderstorm  Forma- 
tion, Ivan  R.  Tannehill.  Monthly  Weather  Rev.,  vol.  47,  no.  10,  Oct.  1919, 
pp.  725-727,  3  figs.     Horizontal  projections  of  balloon  paths  during  storm. 

Wind  Velocity.  Wind  Velocity  in  the  Stratosphere  (Sur  la  vitesse  du  vent  dans  la 
stratosphere),  Ch.  Maurain.  Comptes  rendus  des  Seances  de  l'Academie  des 
Sciences,  vol.  169,  no.  26,  Dec.  29,  1919,  pp.  1419-1420.  Tabulated  results  of 
observation  with  sounding  balloons  at  altitudes  from  11,000  m.  to  19,000  m. 
Mean  velocities  given  vary  from  8  to  14  m.  per  sec. 

MICROBALANCE 

Simple  Arrangement.  A  Cheap  and  Simple  Micro-Balance,  J.  H.  Shaxby.  Phys. 
Soc.  of  London,  vol.  32,  part  I,  Dec.  15,  1919,  pp.  21-25,  5  figs.  It  consists  of 
long  horizontal  fiber  joining  lower  ends  of  two  vertical  beams  each  pivoted 
very  little  above  its  center  mass  so  that  small  weight  acting  at  middle  of  fiber 
causes  considerable  depression.  This  is  read  off  by  arranging  slider  on  vertical 
millimeter  scale  about  2-ft.  in  front. 

MILLING 

Duplicate  Part  Work.  Production  Milling  on  Automatic  Machines,  Edward 
K.  Hammond.  Machy.  (N.Y.),  vol.  26,  no.  3,  Nov.  1919,  pp.  217-251,  12  figs. 
Practice  in  milling  of  duplicate  parts.     Third  article. 


MINE   SHAFTS 

Sinking,  Water  Problems  in.  A  Water  Problem  in  Shaft  Sinking,  James  E.  Harding. 
Eng.  &  Min.  Jl.,  vol.  109,  no.  4,  Jan.  24,  1920,  pp.  263-264,  4  figs.  How  pump- 
ing was  tried  from  churn-drill  hole  at  one  side  of  shaft  in  order  to  dispose  of 
excessive  flow  struck  in  sinking  shaft  in  Atacama  Desert,  Chile. 

MINES 

Fire  Prevention  in.  Subterranean  Fires  (Etude  sur  les  feux  souterrains),  M. 
Frantzen.  Annales  des  Mines,  vol.  8,  no.  3,  1919,  pp.  5-140,  28  figs.  Survey 
of  systems  for  protection  against  fire,  employed  in  various  mines  of  France, 
Germany  and  Austria. 

MOULDING    MACHINES 

French.  Moulding  Machines  and  the  Preparation  of  Model  Patterns  (Les  machines 
a  mouler  et  la  preparation  des  plaques  modeles).  Fonderie  Moderne,  no.  9, 
Sept.  1919,  pp.  194-198,  9  figs.  Patents  recently  granted  to  Establissements 
Glaenzer  et  Perraud.  Paris. 

MOLYBDENUM 

Molybdenite  Deposits.  Molybdenite  Deposits  of  Lacorne  Township,  Abitibi, 
P.  Q.  Adhemar  Mailhiot.  Can.  Min.  Jl.  vol.  41,  no.  7,  Feb.  18,  1920.  pp.  135- 
138,  4  figs.  Outline  is  given  of  both  general  and  economic  geology  and  descrip- 
tion of  work  done  on  veins  individually. 

Reaction  of  Water  on.  Reversible  Reaction  of  Water  on  Molybdenum  (Reaction 
reversible  de  1'eau  sur  le  molybdene),  Georges  Chaudron.  Comptes  rendus 
des  Seances  de  l'Academie  des  Sciences,  vol.  170,  no.  3,  Jan.  19,  1920,  pp.  182- 
185,  2  figs.  Study  of  equilibrium  of  system:  water  vapor  molybdenum,  hydro- 
gen, molydenum  bioxide 

MOTOR  TRUCKS 

British  War  Models.  Mechanical  Transport  in  the  war,  Richard  Twelvetrces. 
Soc.  of  Engrs.  Jl.  &  Trans.,  vol.  10,  no.  10,  1919,  pp.  279-300  and  (discussion) 
pp.  300-314,  8  figs.  Models  developed  in  England  during  war  are  analyzed 
and  it  is  concluded  that  heavy  vehicle  will  have  to  undergo  much  modification 
of  detail,  specially  to  eliminate  defects  developing  as  result  of  war  and  to  avoid 
complicated  designs. 

De  Dion.  1920  3>4-Ton  deDion  Chassis.  Motor  Traction,  vol.  30,  no.  775,  Jan.  7, 
1920,  pp.  11-14,  13  figs.  Specifications:  engine,  25  h.p.,  4  cyl.,  100  x  140  mm.; 
lubrication  pump;  gears,  four  and  reverse;  final  drive,  internal  gear;  wheel- 
base,  13  ft.  5  in. 

Design,  Trend  of.  The  1920  Trend  in  Truck  Design,  J.  Edward  Schipper.  Auto- 
motive Industries,  vol.  42,  no.  3,  Jan.  15,  1920,  pp.  135-137,  4  figs.  Tendency 
to  build  trucks  larger  than  two  tons  for  pneumatic  tire  equipment  is  visualized 
as  outstanding  feature  at  beginning  of  year.  Influence  of  Class  B  military 
truck,  higher  speed  engines,  influence  of  good  roads,  gains  for  internal  gear 
final  drive  and  propect  of  increased  prices  arc  also  pointed  out. 

German  Types.  Analysis  of  German  Trucks  by  the  Motor  Transport  Corps,  C.  R. 
Hays.  Automotive  Industries,  vol.  42,  no.  4,  5,  6  and  7,  Jan.  22,  25,  Feb.  5 
and  12,  1920,  pp.  306-309, 354-355.  403-104  and  454-457.  Jan.  22:  Specifications 
of  Saurer  and  Yomag.  Jan.  29:  Investigations  and  tests  on  Opel  truck.  Feb.  5: 
Data  on  Hercules  truck.     Feb.  12:  Characteristics  of  Hering  and  Nacke  types. 

New  York  Show.  New  York  Truck  Show.  Commercial  Vehicle,  vol.  21,  no.  12, 
Jan.  15,  1920,  pp.  486-497  and  504-507,  27  figs.  Attention  is  called  to  greatly 
increased  number  of  vehicles  shown  mounting  on  pneumatic  tires.  Notable 
developments  of  parts  and  accessory  equipment  are  illustrated. 

1920 Trucks,  Data  on.  Detailed  Technical  Specifications  of  Gasoline  Motor  Trucks 
for  1920.  Automotive  Industries,  vol.  42,  no.  3,  Jan.  15,  1920,  pp.  138-155. 
Details  of  516  gasoline  and  22  electric  Chassis  as  produced  by  208  American 
manufacturers.  Particulars  of  types  and  makes  of  principal  truck  parts, 
parts,  including  engines,  clutches,  gear-sets,  rear  axles,  steering  gears,  governors 
and  also  electric  and  fuel  systems. 

Operating  Costs  vs.  Road  Conditions.  Heavy  Motor  Vehicles  in  Relation  to 
Roads,  W.  D.  Williamson.  Engineer,  vol.  128.  no.  3338,  Dec.  19,  1919,  pp. 
608-610.  Figures  are  presented  which  show  effect  of  roads  on  running  cost 
of  vehicles.     (Concluded.)     Paper  read  before  Roads  &  Transport  Congress. 


String  Milling  Fixtures.  String  Milling  Fixtures,  Edward  K.  Hammond.  Machy. 
(N.  Y.),  vol.  26,  nos.  4  and  5,  Dec.  1919  and  Jan.  1920,  pp.  337-341,  9  figs., 
and  443-447,  11  figs.  Discussion  of  typical  examples  of  design  and  results 
obtained  in  operating  fixtures. 

MILLING   CUTTERS 

Cast  A  i.i.oy  Steel.  Chrobaltic  Cast  Milling  Cutters,  Edward  K.  Hammond.  Machy. 
(N  Y.),  vol.  26,  no.  4,  Dec.  1919,  pp.  354-358,  9  figs.  Methods  used  in  casting 
milling  cutters  form  chromium  cobalt  alloy  steel. 

MILLING    MACHINES 

Rockford.  Rockfonl  Number  Three  Milling  Machine,  .1.  V.  Hunter.  Am.  Mach., 
vol.  52,  no.  8,  Feb  19,  1920.  pp.  377-379,  5  figs.  Features  of  machine  are 
rectangular  overarm  saddle  support  and  reinforced  base  for  elevating  screw. 

Toledo  Vertical.  Toledo  Vertical  Milling  Machine.  Machy.  (N.Y.),  vol  26, 
no.  4,  Die.  1919,  pp.  363-364.  Attention  is  called  to  design  and  weight  of 
main  column  of  miller.  It  is  machined  from  casting  weighing  1^  tons,  metal 
being  so  proportioned  as  to  give  greater  resistance  against  strain. 


MOTORSHIPS 

Steel  Tanker.  Another  Hudson-Built  Steel  Motor  Tanker.  Motorship,  vol.  5, 
no.  2,  Feb.  1920,  pp.  117-118,  3  figs.  Dimensions:  Length  overall,  216  ft.  7  in.; 
molded  breadth,  35  ft.  6  in.;  molded  depth,  17  ft.  4  in.;  main  engine  power, 
500  shaft  hp.;  dead  weight,  750  tons. 

MUNICIPAL   IMPROVEMENTS 

Risbsin  Untried  Processes.  What  Risks  Should  Cities  Take  in  Installing  Relatively 
Untried  Processes?  Eng.  News-Rec,  vol.  84,  no.  3,  Jan.  15,  1920,  pp.  132-135. 
Letters  from  consulting  engineers,  municipal  engineers  and  engineers  of  state 
departments  of  health,  particularly  in  reference  to  drifting  sand  filters  and 
electrolytic  process  of  sewage  treatment. 

NITRIC  ACID 

Manufacture.     Manufacture  of  Nitric  Acid  from  Nitrogen  Oxide  (Sur  la  formation 
de  l'acide  nitrique  a  partir  de  l'oxyde  azotique),  A.  Sanfourche.     Bulletin  de 
la  Socict6  chimique  de  France,  vol.  25-26.  no.  12,  Dec.  1919,  pp.  633-655, 
5  figs.     Account  of  experimental  study    of  conditions  of  oxidation  of  NO 
temperatures  from — 50  to  500  dcg.  cent. 
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NITROGEN 

Fixation  of.  Theoretical  Study  of  Nitrogen  Fixation  by  the  Electric  Arc — I,  Charles 
P.  Steinmetz.  Chem.  &  Metallurgical  Eng.,  vol.  22,  nos.  7  and  8,  Feb.  18  and 
25,  1920,  pp.  299-304,  2  figs.,  and  353-357,  7  figs.  Chemical  dynamics  of 
nitrogen-oxygen  reactions  at  temperatures  of  arc  and  during  cooling.  Effect 
of  rate  cooling  on  dissociation  of  NO  cooling  curves.  Equations  of  reaction 
velocity  and  temperature  equilibrium.  Tables  of  thermal  nitrification  con- 
stants, reaction  periods  and  velocities  in  air. 

OIL 

Distilling  Off  Lighter  Fractions.  Removal  of  the  Lighter  Hydrocarbons  from 
Petroleum  by  Continuous  Distillation,  with  Especial  Reference  to  Plants  in 
California,  J.  M.  Wadsworth.  Bur.  of  Mines,  bul.  162,  petroleum  tech.  45, 
1919,  152  pp.,  50  figs. 

Tiel.     See  Fuel  Oil. 

OIL   FUEL 

Altering  Coal  Plant  for.  Liquid  Fuel  Burning  Installation,  Kirk  McFarlin. 
Indus.  Management,  vol.  59,  no. 2,  Feb.  1920,  pp.  136-137,  3  figs.  Alterations 
performed  in  industrial  coal-fired  plant  in  New  York  to  adapt  it  for  oil  burning. 

Purchasing.  Value  of  Specifications  in  Purchasing  Fuel  Oils,  G.  S.  Holmquist, 
Allen  F.  Brewer.  Indus.  Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  114-116. 
Suggestions  in  regard  to  purchasing  oil. 

OIL   WELLS 

Drilling.  Drilling  and  Rig-Building  Data,  Seth  S.  Langley.  Eng.  &  Min.  Jl., 
vol.  109,  no.  7,  Feb.  14,  1920,  pp.  454-457,  3  figs.  Data  on  drilling  of  oil  wells 
in  California. 

Rotary  Rock  Bits,  Albert  G.  Wolf.     Eng.    &   Min.  Jl.,  vol.   109,  no.  6, 
Feb.  7,  1920,  pp.  404-407,  5  figs.     Method  used  in  drilling  oil  wells. 

OPEN-HEARTH   FURNACES 

Automatic  Doon  Hoist.  A  New  Automatic  Door  Hoist  for  Open-Hearth  Furnaces. 
H.  A.  Lewis  and  W.  H.  Burr.  Jl.  Engrs.'  Club  Philadelphia,  vol.  37-2,  no.  183, 
Feb.  1920,  pp.  43-46,  5  figs.  By  closing  push  button,  shunt  coil  on  one  of 
contractors  is  energized,  closing  one  of  contacts,  and  as  bottom  of  other  contactor 
is  in  closed  position  motor  starts  and  operates  as  long  as  circuit  is  held  closed 
by  operator. 

Design.  Design  of  Open  Hearth  Furnaces,  A.  D.  Williams.  Iron  Age,  vol.  105, 
nos.  1,  2,  5  and  7,  Jan.  1,  Sand  29  and  Feb.  12,  1920,  pp.  35:37,  5  figs.,  119-120, 
7  figs.,  and  475-477,  1  fig.  Jan.  1:  Lack  of  rationale  in  existing  constructions 
pointed  out  and  studies  made  by  Groume-Grjimailo  and  others  surveyed, 
Jan.  8:  Conditions  governing  flow  of  burning  gases  along  hearth.  Jan.  29: 
Arrangement  of  ports  for  different  fuels,  variation  in  areas  and  the  matter  of 
furnace  roof.  Feb.  12:  Graphical  comparison  of  volume  of  air  plus  gas  checker 
brickwork  in  cubic  feet  per  ton  of  nominal  capacity  for  furnaces  of  various 
capacities. 

ORE    DRESSING 

r:E«s  in  1919.  Recent  Progress  in  Ore  Dressing,  E.  H.  Robie.  Eng.  &  Min. 
Jl.,  vol.  109,  no.  3,  Jan.  17,  1920,  pp.  200-202.  Development  during  year  is 
described  as  having  tended  more  to  improvement  and  application  of  processes 
rather  than  to  development  of  machinery. 

OXY-ACETYLENE   WELDING 

Boiler  Repairing.  Boiler  Repairs  by  Oxv-Acetylene  Welding.  Acetylene  & 
Welding  .11.,  vol.  16,  no.  195,  Dec.  1919,  pp.  24*0-241.  Welding  crack  or  patch 
in  tube  plate  is  described  and  illustrated. 

Manufacturing  Applications.  Simplifying  the  Manufacture  of  Metal  Products 
by  Oxy-Acetylene  Welding.  Acetylene  Jl.,  vol.  21,  no.  8,  Feb.  1920,  pp.  535- 
536.  Application  of  oxy-acetylene  welding  in  manufacture  of  metal  furniture. 
casement  windows  and  metal  doors,  mangle  rollers,  angle  elbows  on  smoke 
stacks,  steam  coils  and  surgical  appliances,  is  pointed  out. 

OXYGEN 

Determination  of.  The  Determination  of  Oxygene  by  the  Copper-Ammonia- 
Ammonium  Chloride  Reagent,  W.  L.  Badger.  Jl.  Indus.  &  Eng.  Chem.,  vol. 
12,  no.  2,  Feb.  1920,  pp.  161-164,  1  fig.  Experimental  work  is  reported  to  have 
demonstrated  that  solution  of  ammonia  and  ammonium  carbonate  recommended 
by  Hempel  and  copied  by  Dennis  is  not  satisfactory  reagent  for  oxygen.  Most 
convenient  solution  is  made,  it  is  stated,  by  saturating  with  ammonium  chloride 
mixture  of  one  part  concentrated  ammonia  and  one  part  water. 

PAPER 

Testing.  T.  A.  P.  P.  I.  Report  on  Paper  Testing,  Frederick  C.  Clark.  Paper, 
vol.  25,  no.  18,  Jan.  7,  1920,  pp.  25-27.  Recent  advances  in  paper  testing 
methods   and   new   procedures   are   described. 

PAVEMENTS 

Map  and  File  Record,  Baltimore.  Baltimore's  Paving  Recorded  by  Map  and  File 
System.  R.  Keith  Compton.      Eng.  News-Rec,   vol.  83,  no.  19,  Nov.  13-20, 

1919,  pp.  865-866,  2  figs.     Special  colored  maps  and  supplementary  card  system 
are  used. 

Resurfacing.     Resurfacing  Old  Pavements.     Public  Works,  vol.  48,  no.  4,  Feb.  7, 

1920,  pp.  55-59,  8  figs.     Review  of  methods  of  resurfacing  standard  pavements. 


PAVEMENTS,  BITUMINOUS 

Spf.cifications.  Bituminous  Concrete  and  Brick  Roads  for  Indiana.  Eng.  News- 
Rec,  vol.  83,  no.  18,  Oct.  30-Nov.  6,  1919,  pp.  819-820.  State  specifications 
for  brick  paving  and  bituminous  paving  on  concrete  base. 

PAVEMENTS,  BRICK 

Specifications.  Proposed  Amendments  to  Standard  Specifications  for  Brick  Paving. 
Better  Roads  and  Streets,  vol.  9,  no.  12,  Dee.  1919,  pp.  409-410.  Submitted 
to  Standard  Specification  Committee  of  Am.  Soc.  for  Mun.  Improvement.-, 
by  Nat.  Paving  Brick  Mfrs.  Assn. 

See  also  Pavements,  Bituminous,  Specifications. 

PAVEMENTS,  CONCRETE 

Methods  of  Laying.  Cement  Concrete  Pavements  in  New  Zealand  and  the  United 
States  and  Canada.  Walter  E.  Bush.  Concrete  &  Constructional  Eng.,  vol. 
15,  no.  1,  Jan.  1920,  pp.  42-45.  Comparative  outline  of  various  practices. 
(To  be  continued.) 

PAVEMENTS,  STONE 

Granite-Block  Construction.  Granite  Block  Construction,  Jules  L.  Goldberg. 
Public  Roads,  U.  S.  Dept.  Agriculture,  Bur.  Public  Roads,  vol.  2,  nos.  16-17, 
Aug.-Sept.  1919,  pp.  3-11,  7  figs.  Detailed  account  of  methods  of  construction, 
and  methods  of  testing. 

PAVING  BRICK 

Specifications,  Proposed.  Paving  Brick  Manufacturers  Seek  Specification  Chan- 
ges. Eng.  News-Rec,  vol.  83,  no.  19,  Nov.  13-20,  1919,  pp.  854.  Lugless 
brick,  standard  stand  cushion  for  bituminous  fillers  and  4-in.  base,  are  among 
features  proposed. 

PHOSPHOR  BRONZE 

See   Bronzes,   Phosphor   Bronze. 

PIERS 

Concrete,  Panama  Canal.  The  Panama  Terminals,  J.  F.  Springer.  Sci.  Am., 
vol.  122,  no.  6,  Feb.  7,  1920,  pp.  130-131,  4  figs.  Reinforced-concrete  pier 
construction  at  ends  oft  canal. 

PILES 

Concrete-Ccated  Wood.  Wood  Piles  Coated  with  Concrete  Applyedby  Cement- 
Gun.  Eng.  News-Rec,  vol.  84,  no.  5,  Jan.  29,  1920,  pp.  225-226,  4  figs.  Case 
in  Porto  Rico  is  mentioned  where  pre-coated  piles  were  found  in  good  shape 
six  years  after  driving. 

PIPE 

Bending,  Machines  for.  Pipe  Bending  Machines,  R.  P.  Deane.  Machy.  (N.  Y.), 
vol.  26,  no.  5,  Jan.  1920,  pp.  448-450,  7  figs.  Discusses  principles  employed 
in  bending  pipe  and  gives  details  of  some  machines  used  in  making  pipe  bends, 
coils,  plumbers'  fittings,  etc.,  from  both  iron  and  brass  pipe  and  tubing. 

Corrosion  Prevention.  Four  Years'  Experience  in  Prevention  of  Corrosion  of 
Pipe,  F.  N.  Speller  and  W.  H.  Walker.  Jl.  Am.  Soc.  Heat.  &  Vent.  Engrs  , 
vol.  26,  no.  1,  Jan.  1920,  pp.  97-102,  2  figs.  Illustrates  arrangement  of  piping 
and  filters  in   deactivating  plant  of   12-story  apartment  building. 

Lead,  Extrusion  of.  The  Extrusion  of  Lead  Pipe,  Ellsworth  Sheldon.  Am.  Mach., 
vol.  52,  no.  2,  Jan.  8,  1920,  pp.  59-62,  9  figs.     Details  of  trap  extruding  machine. 

Wood-Stave,  Discharge  from.     See  Flow  of  Water,   Wood. Stare  Pipe. 

PIPE  FITTING 

Cast-Steel.  Fitting  and  Flanges  of  Cast  Steel,  Edwin  F.  Cone.  Iron  Age,  vol. 
105,  no.  6,  Feb.  5,  1920,  pp.  393-395,  3  figs.  New  shop  of  Reading  Steel  Cast- 
ings Co.,  Reading,  Pa.,  where  fittings  and  flanges  are  cast  in  green  sand. 

PIPE  LINES 

Oil,  Capacity  Requirements.  Oil  Pipe  Line  Transmission,  H.  W.  Crozier.  Jl. 
Electricity,  vol.  44,  no.  3,  Feb.  1,  1920,  pp.  106-108,  3  figs.  Capacity  required 
of  pipe  line  in  order  to  handle  several  different  grades  of  oil. 

PISTON  RINGS 

Centrifugal  Casting  of.  Piston  Rings  Cast  Centrifugally,  H.  E.  Diller.  Foundry. 
vol.  48,  no.  4,  Feb.  15,  1920,  pp.  127-132,  13  figs.  Molds  are  made  in  round 
cast-iron  flasks  with  layers  of  crops,  and  castings  are  entirely  surrounded  with 
sand.  Centrifugal  pressure  is  said  to  produce  iron  of  dense  structure.  Foundry, 
it  is  said,  contemplates  installation  of  electric  furnace  for  melting  metal. 

PISTONS 

Aluminum,  Df.sign  of.  Aluminum  Piston  Design,  E.  G.  Gunn.  Jl.  Soc.  Auto- 
motive EngTS.,  vol.  5,  no.  6,  Dec.  1919,  pp.  426-428,  11  figs.  Also  automotive 
Industries,  vol.  42,  no.  5,  Jan.  29,  1920.  pp.  363-364,  11  figs.  Experiments  are 
claimed  to  have  established  that  piston  slaps  can  be  overcome  by  using  proper 
clearance  and  that  when  oil  is  properly  controlled  oil  consumption  is  very  low 
even  with  rings  having  up-and-down  clearance  of   0.004  in. 
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PLATINUM 

Bibliography.  Bibliography  of  the  Metals  of  the  Platinum  Group,  Jas.  Lewis 
Howe  and  II.  C.  Holtz.  Dept.  of  Interior,  U.S.  Geological  Survey,  Bui. 
694,  1919,  558  pp.  List  of  articles  which  have  appeared  in  scientific  literature 
from    1748-1917. 

POLES 

Cedar.  Life  of.  Natural  Life  of  Cedar  Poles,  Page  Golsan.  Elec.  World,  vol. 
75,  no.  5,  Jan.  31,  1920,  pp.  257-258,  4  figs.  Quantitative  study  of  butt  rot 
is  claimed  to  have  shown  that  cedar  poles  should  last  from  14  to  17  years. 
It  is  noted  that  mechanical  strength  is  determined  largely  by  side  pull  and 
it  is  advised  that  poles  be  well  guyed. 

POLISHING 

Methods  Used.  Polishing  Methods,  Edward  K.  Hammond,  Machy.  (N.Y.),  vol. 
26.  no.  3,  Nov.  1919,  pp.  203-210,  15  figs.  Information  concerning  wheels, 
belts,  and  abrasives  used  by  Royal  Typewriter  Co. 

PORCELAIN 

Shrinkage  Equivalents.  A  Table  of  Porcelain  Shrinkage  Equivalents,  L.  M. 
Case.  Am.  Mach.,  vol.  52,  no.  7,  Feb.  12,  1920,  pp.  352-353.  Gives  equivalent 
of  dimensions  from  0.001  in  ,to  1  in.  by  thousandths,  based  on  annual  shrinkage 
of  0.1406  in.  per  inch  for  porcelain  products. 

POWER  GENERATION 

Coal  vs.  Water,  Norway.  Coal  or  Water  (Utenlandske  Kul  eller  norsk  Vandkraft 
som  Warmekilde  i.  vore  Boliger),  A.  Saxegaards.  Teknisk  Ukeblad,  vol.  67, 
no.  4,  Jan.  23,  1920,  pp.  49-52.  Discussion  of  whether  imported  coal  or  local 
water  power  should  be  used  rs  a  source  of  power  generation.  Statistics  are 
given  applying  to  Norwegian  conditions. 

Cost  of  Gas  Engines  and  Electric  Motors.  Hvdro-Electric  Power  Pumping 
in  the  Oil  Fields,  R.  A.  Hopkins.  Min.  and  Oil  Bui.,  vol.  6,  no.  2,  Jan.  1920. 
pp.  83-85  and  108,  4  figs.     Comparative  cost  of  gas  engines  and  electric  motors, 

PRECIPITATION 

Cottrell  Process.  The  Cottrell  Process  in  Japan,  Ritaro  Hirota  and  Kyoshi 
Shiga.  Min.  &  Sci.  Press,  vol.  120,  no.  7,  Feb.  14,  1920,  pp.  223-228,  7  figs. 
Process  said  to  have  made  comparatively  rapid  progress.  Article  briefly 
describes  electrical  precipitators  installed  in  Japan  up  to  present  time. 

PROBABILITY 

Normal  Curve.  A  Derivation  of  the  Equation  of  the  Normal  Probability  Curve' 
W.  D.  Cairns.  Bui.  Am.  Math.  Soc.,  vol.  26,  no.  3,  Dec.  1919,  pp.  105-108. 
Method  consists  in  controlling  what  are  termed  points  of  inflection  of  polyglon 
of  symmetrical  distribution  of  magnitudes  about  their  mean,  so  that  these 
points  approach  predetermined  positions  on  each  side  of  mean. 

PRODUCTION 

Electricity  Supply  and,  Parallel  Increase  of.  Central  Station  Power  as  a 
Factor  in  Effecting  Economies  and  in  Increasing  Production,  George  H.  Jones. 
Western  Soc.  Engrs.,  vol.  25,  no.  2,  Jan.  20,  1920,  pp.  59-65,  4  figs.  Diagram 
is  presented  showing  relative  growth  in  investment  and  in  electricity  sold  in 
kw-hr.  in  years  1900  to  1928,  and  curve  showing  increase  in  number  of  employees 
compared  with  increase  in  kw-hr.  sold. 

PROPELLERS,  SHIP 

Design.  The  Propeller  (L'h£lice  propulsive),  M.  le  Besnerais.  Bulletin  technique 
du  Bureau  Veritas,  vol.  2,  no.  1,  Jan.  1920,  pp.  7-13,  5  figs.  Various  theories 
explaining  operation  of  propeller  are  surveyed  and  method  is  developed  for 
ascertaining  characteristics  which  must  be  possessed  by  a  propeller  in  order 
to  satisfy  a  given  set  of  conditions.     (To  be  continued.) 

PULVERIZED  COAL 

Fineness  Factor.  Status  of  the  Powdered  Fuel  Problem,  Joseph  F.  Shadgen. 
Iron  Age,  vol.  105,  no.  1,  Jan.  1,  1920,  pp.  32-31.  Plea  for  establishing  factor 
of  fineness. 

Preparation  of.  Methods  of  Preparing  Pulverized  Coal,  Joseph  F.  Shadgen. 
Iron  Aye,  vol.  105,  no.  6,  Feb.  5,  1920,  pp.  389-392.  Descriptions  of  devices 
for  crushing,  pulverizing,  drying,  handling,  cleaning,  weighing  and  ventilating. 

Uses.  Pulverized  Fuel,  E.  R.  Knowles.  Jl.  Am.  Soc.  Heat.  &  Vent.  Engrs.,  vol.  26, 
no.  1,  Jan.  1920,  pp.  17-72,  38  figs.  Illustrates  typical  applications  of  pulver- 
ized fuel  to  heating  furnace  with  waste-heat  boiler,  to  open-hearth  furnaces, 
and  arrangement  of  plant  for  pulverizing  coal.  Advantages  and  disavantages 
of  pulverized  coal  as  fuel  are  discussed  and  figures  are  presented  giving  costs 
of  coal-pulverizing  plants  and  cost  of  pulverizing  coal  per  ton. 

PUMPING  ENGINES 

I'nafi.ow.  Tests  of  the  Unaflow  Pumping  Engine,  D.  A.  Decrow.  Jl.  N.  E.  Water 
Works  Assn.,  vol.  .'«,  no.  4,  Dec  1919,  pp,  535-543  and  (discussion)  pp.  543- 
511,  4  figs.  Set  of  indicator  cards  from  condensing  engines  are  shown  and 
discussed. 


PUMPS,  CENTRIFUGAL 

Motor-Driven,  Water-Works.  A  Remarkable  Pumping  Performance  at  the] 
Northeast  Pumping  Station,  Minneapolis,  F.  W.  Cappelen.  J.l  Am.  Watei 
Works  Assn.,  vol.  7,  no.  1,  Jan.  1920,  pp.  88-101.  Specifications  for  electric-! 
motor-driven  centrifugal  pump  designed  to  deliver  30,000,000  gal.  of  water| 
in   24   hours  against  average  dynamic  head  of  250  ft. 

Motors  for  Driving.  Synchronous  Motors  for  Driving  Centrifugal  Pumps,  Soren 
H.  Mortensen.  Power,  vol.  51,  no.  3,  Jan.  20,  1920,  pp.  90-93,  7  figs.  Differ- 
ence between  self-starting  and  plain  synchronous  motor  is  explained  and  cases 
are  discussed  where,  it  is  stated,  synchronous  motor  should  be  used  in  prefer- 
ence to  induction  motor. 

PUMPS 

Electrically  Operated.  Observations  on  Electrically  Operated  Pumps  in  India- 
na, G.  C.  Blalock.  Elec.  Rev.  (Chicago),  vol.  76,  no.  5,  Jan.  31,  1920,  pp. 
184-187,  5  figs.  Forms  and  types  of  cells  and  methods  of  pumping  water 
employed.     Paper  read  before  Indiana  Eng.  Society. 

Submersible.  Submersible  Pumps.  Engineer,  vol.  128,  no.  3337,  Dec.  12.  1919, 
p.  595,  3  figs.  Motor  is  enclosed  in  water-tight  cylindrical  casting  of  boiler 
plate  and  is  directly  coupled  to  centrifugal  pump. 

QUARRYING 

Methods  of.  Methods  of  Quarry  Operation.  Rock  Products,  vol.  23,  no.  2,  Jan 
17,  1920,  pp.  22-25,  25  figs.  Practice  and  experience  of  France  Stone  Co. 
Toledo,  Ohio. 

RADIO  COMMUNICATION 

Progress  During  War.  Wireless  Telegraphy  and  Telephony  During  the  War 
(La  telegraphie  et  le  telephone  sans  fil  pendant  la  guerre),  Canaille  Gutton. 
Soci£t6  industrielle  de  l'Est,  Bulletin  no.  153,  Dec.  1919,  pp.  5-19.  8  figs.  Survey 
of  progress. 

See  also  Radiotelegraphy . 

RADIOTELEGRAPHY 

Audions  as  Receivers  and  Dampers.  Graphical  Study  of  the  Operation  of  Reson- 
ator Audions  as  Sensibilized  Receivers  and  as  Dampers  (Etude  graphique  du 
fonctionnement  des  audions  a  circuit  resonant  comme  rfecepteurs  sensibilises 
ou  comme  desamortisseurs) ,  M.  Andr§  Blondel.  Comptes  rendus  des  Seances 
de  l'Academie  des  Sciences,  vol.  169,  no.  26,  Dec.  29,  1919,  pp.  1377-1382, 
2  figs.  Example  of  dynamic  characteristics  of  audion  generator  deduced  by 
anamorphosis  from  static  characteristic  of  audion  on  hypothesis  that  satur- 
ation current  remains  invariable. 

Detector.  The  Use  of  Three-Electrode  Lamp-Valves  by  the  French  Military 
Radiotelegraphy  (L'emploi  des  lampes-valves  a  3  electrodes  par  la  radiotell- 
graphie  militaire),C.  Gutton.  Bulletin  de  la  Society  d'Eneouragement  pour 
l'lndustrie  nationale,  vol.  131,  no.  6,  Nov.-Dec.  1919,  pp.  389-408,  11  figs. 
Explains  operation  of  three-electrode  valve  as  detector  and  as  generator  of 
electric  oscillations. 

High-Frequency  Current  Measurements.  Measurement  of  Electrical  Quantities 
in  Circuits  Carrying  Currents  at  High  Frequencies  (Mesures  electriques  en 
haute  frequence),  Leon  Brillouin.  Bulletin  de  la  Soei6t<i  Francaise  des  Elec- 
triciens,  vol.  9,  no.  83,  Aug.-Nov.  1919,  pp.  555-572,  11  figs.  Apparatus  devel- 
oped by  French  military  radiotelegraphy. 

Oscillations,  Generation  of.     See  Detector. 

Vacuum  Valves.  Structure  and  Operation  of  the  Vacuum  Valve,  Robert  W.  A. 
Brewer.  Jl.  Electricity,  vol.  44,  no.  3,  Feb.  1,  1920,  pp.  102-105,  5  figs.  Features 
upon  which  uniformity  of  operation  of  vacuum  valve  depends. 

RAILWAY  ELECTRIFICATION 

Direct-Current  Transmission  System.  The  Direct  Current  Transmission  System 
in  Main  Line  Railway  Electrification,  Alfred  Raworth.  Ry.  Gas.,  vol.  32, 
no.  3,  Jan  16,  1920,  pp.  84-85,  1  fig.  Proposes  arrangement  embodying  ins- 
tallation along  each  track  of  two  insulated  and  conductor  rail  for  direct-current 
transmission. 

French  Commission  Report.  Railway  Electrification  (LYlectrification  des  che- 
mins  de  fer).  Industrie  des  tramways  et  Chemins  de  Fer,  vol.  13,  nos.  151- 
152-153,  July-Aug.-Sept.  1919,  pp.  84-88,  4  figs.  Report  submitted  by  com- 
mission sent  to  America  by  French  Ministry  of  Public  Works. 

RAILWAY  MANAGEMENT 

Suggested  Reorganization  Plan.  The  Railway  Problem,  Charles  Whiting  Baker. 
Eng.  News-Rec,  vol.  83,  nos.  17  and  18,  Oct.  23  and  30,  1919.  pp.  752-7;")S  and 
789-796.  Suggests  organization  of  railway  corporations  under  Federal  charters, 
all  profits  above  fair  return  on  capital  to  be  invested  for  public  benefit,  to 
supply  need  for  new  railway  capital  and  amortize  existing  capital. 

RAILWAY  OPERATION 

Automatic  Train  Control.  Report  of  the  Automatic  Train  Control  Committee. 
Ry.  Rev.,  vol.  66,  nos.  6  and  7,  Feb.  7  and  14,  1920.  pp.  204-209  and  248-251. 
Committee  was  appointed  by  U.  S.  Railroad  Administration  to  study  automatic 
train-control  devices  undergoing  tost  upon  various  lines  of  railroad  and  to 
offer  recommendations  in  regard  to  installation  and  further  practical  test 
of  any  devices  available  for  that  purpose. 
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Classification'  of  Freight  Traffic.  Freight  Train  Operating  —  The  Maximum 
Load.  Ry.  Gas.,  vol.  32,  no.  5,  Jan.  30,  1920,  pp.  145-147.  Describes  methods 
of  classifying  freight  traffic  for  operating  purposes  on  Great  Western  Ry.  Three 
fundamental  and  basic  principles  laid  down  by  Great  Western  are  (1)  classific- 
ation of  traffic  (weight  to  be  hauled):  (2)  classification  of  engines  (tractive  force 
to  be  used),  and  (3)  haulage  capacity  of  engines  in  each  group  according  to 
gradient. 

See  also  Safety  Devices,  Railway  Operation. 

RAILWAY  SIGNALING 

Track  Circuits.  Study  of  Conditions  Affecting  Track  Circuits,  Fred  W.  Bender. 
Ry.  Signal  Engr.,  vol.  13,  no.  2,  Feb.  1920,  pp.  68-78,  23  figs.  Emphasizes 
importance  of  keeping  rail  and  bonding  resistance  aDd  voltage  low  to  provide 
safety  and  increase  efficiency. 

RAILWAY  SWITCHES 

Bridge  Plant.  A  Special  Circuit  Saves  Money,  R.  M.  Phinney.  Ry.  Signal  Engr., 
vol.  13,  no.  2,  Feb.  1920,  pp.  53-54.  3  figs.  Saying  of  $4,300  per  year  is  said 
to  have  been  brought  about  as  result  of  removing  small  interlocking  plant  at 
Boone  bridge  on  Chicago  &  Northwestern  and  substitute  of  automatic  features 
without  eliminating  any  of  safety  factors  or  changing  operating  conditions. 

RAILWAY  TRACK 

Crossings,  Maintenance.  Renewing  Railway  Crossings  and  Special  Work,  Clifford 
A.  Elliott.  Elec.  Ry.  Jl.,  vol.  55.  no.  8,  Feb.  21,  1920,  pp.  370-372,  2  figs. 
Experience  of  Pacific  Electric  Ry.,  Los  Angeles,  Cal.,  in  maintaining  many 
railway  crossings,  crossovers  and  special  work  layouts  on  its  lines. 

Labor-Saving  Devices.  Labor  Saving  Devices  for  Railway  Track  Work.  Ry. 
Engr.,  vol.  41,  no.  480,  Jan.  1920,  pp.  30-33,  5  figs.  Such  as  rail-laying  machines, 
snow-melting  device,  mechanical  tie  tempers  and  ballast  plough. 

Rail  Creeping.  The  Cause  and  Prevention  of  Rail  Creeping.  Ry.  Maintenance 
Engr.,  vol.  16,  no.  2,  Feb.  1920,  pp.  55-57,  1  fig.  Discussion  of  different  factors 
producing  longitudinal  movements  in  railroad  track.  Reference  is  made  to 
expirements  in  which  two  wheels  of  same  dimensions  one  25  times  as  heavy 
as  the  other  were  used,  care  being  taken  to  avoid  possible  movements  of  track 
by  any  influence  besides  that  of  rolling  wheel.  From  papers  presented  before 
Inst.  C.  E. 

Spikes  and  Tie  Plates,  Specifications.  Report  of  Committee  on  Track.  Bui. 
Am.  Ry.  Eng.  Asn.,  vol.  21,  no.  221,  Nov.  1919,  pp.  147-171,  4  figs.  Report 
recommends  specifications  for  steel  cut  track  spikes,  steel  tie  plates,  steel  screw 
track  spikes,  wrought-iron  tie  plates  and  malleable-iron  tie  plates. 

Standard  Spirals.  Present  Status  of  Standard  Track  Spirals.  Elec.  Ry.  Jl., 
vol.  55,  no.  7,  Feb.  14,  1920,  pp.  335-338,  3  figs.  Report  of  sub-committee 
of  Am.  Elec.  Ry.  Eng.  Assn.  emphasizes  value  of  standards  and  indicates  that 
partial  renewal  with  standards  is  feasible. 

Ties,  Mechanical  Car  Loading.  Mechanical  Tie  Handling  at  Treating  Plants. 
Ry.  Rev.,  vol.  66,  no.  8,  Feb.  21,  1920,  pp.  279-282,  14  figs.  Methods  of  load- 
ing open-top  cars.     Report  of  committee  to  Am.  Wood  Preservers'  Assn. 

Ties,  Treatment  of.  The  Economy  of  Treating  Railroad  Ties,  S.  B.  Wass.  Jl. 
Eng.  Inst,  of  Canada,  vol.  2,  no.  12,  Dec.  1919,  pp.  753-755.  Figures  are  quoted 
which  show  annual  saving  in  maintenance  of  3,265  ct.  per  tie  is  effected  by 
treating. 

Track  Bolts,  Specifications.  Specifications  for  Bolts  Used  in  Construction, 
Howard  H.  George.  Elec.  Ry.  Jl.,  vol.  55,  no.  8,  Feb.  21,  1920,  pp.  387-389, 
1  fig.     Specifications  for  steel  and  track  bolts  used  by  Public  Service  Ry.  of  N.J. 

RAILWAYS 

Electrical  Specifications.  Report  of  Committee  on  Electricity.  Bui.  Am.  Ry. 
Eng.  Assn.,  vol.  21,  no.  221,  Nov.  1919,  pp.  173-255,21  figs.  Railroad  specifica- 
tions for  electric  light,  power  supply  and  trolley  lines  crossing  stream  and 
electric  railways  are  recommended. 

Industrial.  Continuity  of  Operation  Essential  to  Success  in  the  Use  of  Industrial 
Railway,  H.  Eltinge  Reed.  Eng.  News-Rec,  vol.  84,  no.  6,  Feb.  5,  1920, 
pp.  273-276,  5  figs.  Factors  quoted  as  making  for  success  are  ample  provision 
for  materials  delivery,  correct  routing,  uninterrupted  transit,  co-ordination  of 
plant  units,  and  upkeep  of  machinery. 

Merger,  Plan  for.  The  Plan  for  Merging  the  Railroads.  Ry.  Rev.,  vol.  66,  no.  6, 
Feb.  7,  1920,  pp.  209-211.  Fourteen  competing  systems  proposed  to  include 
160  Class  I  lines. 

South  American  Needs.  Railway  System  of  South  America  Needs  New  Links, 
F.  B.  Morris.  Eng.  News-Rec,  vol.  84,  no.  4,  Jan.  22,  1920,  pp.  182-183, 
1  fig.  Trunk  line  for  Columbia,  Bolivia-Brazil  and  Brazilian  cost  line  are 
pointed  out  as  desirable  connections. 

RANGE  FINDERS 

See  Artillery,  Range  Finders. 

REFRIGERATION 

Brines,  Properties  of.  Physical  Properties  of  Brines,  E.  F.  Mueller.  A.  S.  R. 
E.  Jl.,  vol.  6,  no.  1,  July  1919,  pp.  25-31  and  (discussion)  pp.  31-33.  Table  is 
included  giving  heat  content  in  B.t.u.  per  pound  (mass)  of  calcium  chloride 
brines  of  several  specific  gravities. 


RESEARCH 

Industrial  Wastes.  Research  and  Industrial  Wastes,  George  S.  Hessenbruch 
Mech.  Engr.,  vol.  42,  no.  2,  Feb.  1920,  pp.  104-105.  Plea  made  for  research 
on  subject  and  description  given  of  research  laboratory  now  contemplated 
for  pursuing  this  type  of  investigation. 

Practical  Laboratory  Work  in.  Developing  Laboratory  Work  Along  Practical 
Business  Lines,  J.  Edward  Schipper.  Automotive  Industries,  vol.  17,  no.  6, 
Feb.  5,  1920,  pp.  414-418,  6  figs.  Organization  of  research  department  of 
Aluminum  Castings  Co. 

Social  Evolution  and.  Research  and  Social  Evolution,  C.  F.  Hirshfeld.  Mech 
Eng.,  vol.  42,  no.  2,  Feb.  1920,  pp.  103-104.  Writer  pleads  for  material  as 
well  as  economic  research  and  particularly  for  sociological  research,  expressing 
opinion  that  basic  knowledge  and  control  of  human  relations  have  not  kept 
abreast  of  social  evolution. 

Textile  Industry.  Developments  and  Tendencies  in  Research  Work.  Textile 
World  JL,  vol.  57,  no.  6,  Feb.  7,  1920,  pp.  209-214,  3  figs.  Influence  exerted 
upon  textile  industry  by  demonstration  in  war  work  of  possibilities  and  ad- 
vantages of  systematic  research. 

RESERVOIRS 

Repairing.  Repairing  a  Damaged  Reservoir.  Public  Works,  vol.  48,  no.  5,  Feb. 
14,  1920,  pp.  96-97,  1  fig.  Describes  bow  a  1  1-8-in.  crack  crossing  an  entire 
reservoir,  located  in  England,  was  repaired  by  uncovering  bottom  rock  and 
placing  over  the  crack  a  slab  of  reinforced  concrete  encased  in  sheet  of  asphalt, 
on  top  of  which  was  relaid  original  bottom  lining. 

RIVERS 

Bank  Protection.  A  New  Type  of  River  Current  Retards.  Ey.  Maintenance 
Engr.,  vol.  16,  no.  2,  Feb.  1920,  pp.  67-70,  8  figs.  Flexible  rafts  constructed 
by  Chicago,  Burlington  &  Quincy  Rd.  to  protect  river  banks  from  cutting. 

ROAD  CONSTRUCTION 

Machinery  for.  Developments  in  1919  in  the  Use  of  Machinery  for  Highway 
Construction,  C.  S.  Hill.  Eng.  News-Rec,  vol.  84,  no.  1,  Jan.  1,  1920,  pp. 
8-10.  Progress  made  in  determining  types  of  plant  adapted  to  rapid  and 
economical  construction.  Increase  in  use  of  motor  trucks  and  tractor-trailers 
for  haulage  of  materials  is  noted. 

Motor-Truck  Haulage  in.  Economy  and  Labor  Saving  Methods  Necessary  in 

Highway  Work,  Harry  Wilkin  Perry.     Good  Roads,  vol.   19,  no.  5,  Feb.  4, 

1920,  pp.  53-56.  4  figs.  Illustrates  uses  of  trailers  and  motor  trucks  in  road 
building. 

Motor-Vehicle  License  Fees  for.  Relation  of  Motor-Vehicle  License  to  High- 
way Construction,  S.  E.  Bradt.  Eng.  News-Rec,  vol.  84,  no.  2,  Jan.  8,  1920, 
pp.  73-74.  Writer  believes  that  raising  of  funds  by  license  fee  to  be  paid  by 
individuals  who  use  highways  and  receive  large  benefits  from  them  is  "an 
equitable  and  proper  source  of  revenue,  and  the  benefit  is  so  pronounced  that 
motorists  stand  ready  to   offer  this  assistance." 

ROADS 

Design  of.  The  Design  of  Modern  Road  Surfaces,  with  Especial  Reference  to 
Alignment,  Grade,  Width  and  Thickness,  Charles  M.  Upham.  Mun.  &  County 
Eng.,  vol.  58,  no.  1,  Jan.  1920,  pp.  12-16.  Difference  is  drawn  between  scenic 
roads  where  "straight  line  is  not  absolutely  necessary  but  all  importance  should 
be  laid  on  safety,"  and  commercial  roads  where  "straight  line  is  ideal  and  all 
roads  should  aproach  this  alignment." 

Impact  Tests  on.  Present  Status  of  Impact  Tests,  A.  T.  Goldberg.  Power  Wagon, 
vol.  24,  no.  183,  Feb.  1920,  pp.  41-44,  10  figs.  Account  of  work  being  done 
by  Bureau  of  Public  Roads  with  a  view  to  determining  (1)  amount  of  impact 
delivered  to  road  surfaces  and  (2)  effect  of  this  impact  on  different  types  of 
suiface. 

Tar-Surfaced.  A  Few  Notes  on  Road  Maintenance  with  Special  Reference  to 
Devonshire,  W.  P.  Robinson.  Surveyor,  vol.  57,  no.  1462,  Jan.  23,  1920, 
pp.   51-53,  4   figs.     Spraying  of  tar  is  preferred  to  brushing. 

Slipperiness  of  Tar-Surfaced  Roads.  Surveyor,  vol.  57,  no.  1464,  Feb. 
6,  1920,  p.  142.  In  report  to  county  council,  J.  E.  Blackwall.  county  surveyor, 
advocates  keeping  constantly  in  stock  at  roadside  material  for  gritting  when 
required,  purchasing  suitable  number  of  efficient  gritting  machines,  maintaining 
and  improving  roadside  cart  tracks  and  facilitating  and  encouraging  their  use. 

See  also  Highways;   Pavements. 

ROADS,  BITUMINOUS 

Asphaltic  Concrete.  Asphaltic  Concrete  Laid  on  Gravel  Base,  E.  F.  Petersen. 
Eng.  News-Rec,  vol.  84,  no.  6,  Feb.  5,  1920,  pp.  277-280,  1  fig.  Experience 
in  Arkansas  is  said  to  have  proven  successful. 


See   Gravila  tion . 


RELATIVITY 


Rhode  Island.  Why  Bituminous  Macadam  is  Successful  in  Rhode  Island,  Irving 
W.  Patterson.  Eng.  News-Rec,  vol.  83,  no.  21,  Dec.  11-18,  1919,  pp.  976- 
984,  4  figs.  It  is  stated  that  pains-taking  attention  is  paid  to  design  of  founda- 
tion and  drainage  facilities,  and  materials  are  carefully  selected. 

Thin-Coated  Macadam.  Light  Bituminous  Treatment  for  Macadam  Roads, 
Chester  A.  Hogentogler.  Eng.  News-Rec,  vol.  84,  no.  1,  Jan.  1,  1920,  pp. 
44-46,  1  fig.  Thin  coatings  are  recommended  in  preference  to  building  up 
heavy  mats. 
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ROADS,  BRICK 

Beim  Strength  IN.  Is  Beam  Strength  the  Important  Item  in  Brick  Roads?  Will 
}'  Blair.  Eng.  News-Rec,  vol.  83,  no.  15,  Oct.  9,  1019,  pp.  699-700.  It  is 
claimed  practice  shows  beam  strength  is  not  essential. 

Rapid  LAYING  of.  Tamping  Templet  Expedites  Brick  Road  Construction,  F.  A. 
Churchill.  Eng.  News-Rec,  vol.  84,  no.  6,  Feb.  5,  1920,  pp.  282-283.  2  figs. 
It  is  said  that  12  miles  of  monolithic  brick  road  were  completed  in  Ohio  in  92 
working   days.     Itemized   manipulation   cost  of  laying  is  given. 

Types  \nd  Records  op  Service.  The  Construction  of  Brick  Pavements  in  and 
Near  Danville,  Illinois,  Harlan  H.  Edwards.  Mun.  &  County  Eng.,  vol.  58, 
no.  1.  Jan.  1920,  pp.  3-8,  12  figs.  Survey  of  types  of  pavements  in  use  and 
records  of  their  service.  In  particular  it  is  mentioned  that  monolithic  brick 
9-ft.  wide  and  6  miles  in  length,  which  was  built  in  1916,  by  using  4-in.  brick 
laid  on  1-in.  bed  of  fine  gravel  concrete  has  given  very  satisfactory  service. 

ROADS,  CONCRETE 

STRUCTION.  Concrete  Road  Contract  Has  Plant  for  Rapid  Progress.  Eng. 
News-Rec.,  vol.  84,  no.  1,  Jan.  I,  1920,  pp.  28-31,  5  figs.  Plant  for  building 
9-mile  stretch  of  Lincoln  Highway  in  Illinois  comprised  system  for  loading 
batch  boxes,  revolving  crane  traveling  on  concrete  mixer  of  high  capacity 
and  large  machinery  equipment. 

Fast  Roadbuilding  with  Concrete  Hauled  Four  Miles.  Eng.  News-Rec., 
vol.  84,  no.  6,  Feb.  5,  1920,  pp.  280-281,  5  figs.  Sketch  plan  of  central  mixing 
plant  and  truck  system  for  building  6-mile  road. 

Reinforcement  for.  Should  "Binding  Steel"  Be  Used  in  Concrete  Highways? 
W.  C.  Conger.  Concrete,  vol.  16,  no.  2,  Feb.  1920,  pp.  77-79.  It  is  claimed 
the  binding  steel  "will  increase  the  direct  tensile  property  of  the  concrete," 
and  "will  positively  prevent  the  many  hair  cracks  which  form  in  the  slab." 
The  Roads  and  Public  Works  Utilities.  Concrete  &  Constructional  Eng., 
vol.  15,  no.  1,  Jan.  1920,  pp.  47-59,  19  figs.  Various  exhibits  are  illustrated, 
particularly  those  of  mesh  and  bar  reinforcement  for  concrete  roads. 

Requirements  in  Contractor  for.  An  Appraisal  of  Modern  Plant  Performance 
in  Concrete  Road  Construction,  H  D.  Hammond.  Eng.  News-Rec,  vol.  83, 
no.  18,  Oct.  30-Nov.  6,  1919,  pp.  784-788,  7  figs.  Emphasizes  importance 
of  managerial  ability  and  organizing  genius  on  the  part  of  contractor. 

>tkit.  Specifications.  Charted  Summary  of  State  Concrete  Road  Specifications, 
A.  N.  Johnson.  Cement  and  Eng.  News,  vol.  32,  no  1,  Jan.  1920,  pp.  32-33. 
Chart  covers  main  requirements  of  various  State  Highway  Departments  in 
regard  to  fine  and  coarse  aggregate,  mixing,  consistency,  forms,  expansion 
joints,    reinforcement,   finishing   and    curing. 

Value  op.  Reinforcement  Concrete  Roads,  J.  H.  Walker.  Surveyor,  vol.  57,  no. 
1459,  Jan.  2,  1920,  pp.  7-8.  Writer  sees  in  reinforced  concrete  road  "the  road 
that,  laid  now,  will  not  only  take  present-day  traffic,  but  also  the  greatly  in- 
creased traffic  of  some  years  hence." 

ROLLING  MILLS 

Ei  ectricali-y  Driven,  Temple-borough.  Electrical  Rolling  Mills  at  Temple- 
borough.  Engineer,  vol.  128,  no.  3337,  Dec.  12,  1919,  pp.  586-588,  9  figs., 
partly  on  two  supp.  plates.  Designed  for  reducing  3-ton  ingots  of  20-in.  by 
20-in.  section  principally  into  blooms  6  in.  by.  6  in.,  which  will  then  pass  to 
21-in.  and  subsequently  to  an  18-in.  Morgan  continuous  mill. 

SAFETY 

Standards  Available.  What  Constitutes  Good  Inspection?  Lew  R.  Palmer. 
Bafety  Ed*.,  vol.  38,  no.  6,  Dec.  1919,  pp.  323-326.  List  of  available  industrial 
safety  standards  which  have  been  formulated  by  representative  national  organ- 
izations, such  as  Nat.  Safety  Council,  Am.  Soc.  M.  E.,  and  U.  S.  Shipping 
Board  Emergency  Fleet  Corp. 

SAFETY  DEVICES 

Railway  0'-er\tion.     Annual  Report  of  the  Bureau  of  Safety.     Ry.  Mech.  Engr., 
94,  no.  1,  Jan.  1920,  pp.  26-28.     Account  of  tests  of  automatic  stops  and 
train  pipe  connectors.     Use  of  hand  brake6  on  heavy  grades  condemned. 

SAND   BLAST 

ICATTONfl,  Application  and  Growth  of  Sand  Blasting,  H.  D.  Gates.  Am. 
I  >r.,n  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  14-16,  5  figs.  Types  of  machines 
•ire  described  and  illustrations  are  presented  which  show  work  before  and  after 
being    sandblasted. 

SCALES 

I:  mi.wat  Track.  Specifications  for  the  Manufacture  and  Installation  of  Railroad 
Track  Scales.  Circular  of  Bur.  of  Standards,  no.  83,  Jan.  31,  1920,  35  pp. 
for  knife-edge  scales  of  straight  and  torsion  lever  types  only,  not  including 
overheaded  suspension  scales. 

SCHOOP  SPRAYING  PROCESS 

Simplified  Apparatus  for.  A  Simplified  "Schoop  Pistol,"  M.  V.  Schoop.  Metal 
Industry  (Lond.),  vol.  16,  no.  3,  Jan.  16,  1920.  pp.  41-42,  3  figs.  New  feed 
of  wire-spraying  pistol  consists  mainly  in  pushing  wire  to  be  moved  into  interior 
of  hollow  axle  of  turbine  causing  wire  to  engage  with  several  dies,  which  are 
provided  with  thread-like  pressure  faces  and  rotate  with  axle  of  turbine. 


SCIENTIFIC   MANAGEMENT 

Layout  of  Departments  and  Machinery.  Scientific  Management,  Henry  Atkin- 
son. Eng.  &  Indus.  Management,  vol.  3,  no.  5,  Jan.  29,  1920.  pp.  131-134. 
3  figs.  Concerning  layout  of  department  in  new  works  and  machinery  in  each 
department. 

See  also  Time  Study. 

SCREW   THREADS 

Hartnesr  Comparator.  Hartness  Screw  Thread  Comparator.  Machy.  (N.  Y.), 
vol.  26,  no.  5,  Jan.  1920,  pp.  467-469,  5  figs.  Projection  type  of  apparatus 
designed  to  show  instantly  magnitude  and  kind  of  errors  in  screw  threads. 

See  also   Gages,   Screw-Thread. 

SEWER  CONSTRUCTION 

Bank  Slides  in.  Earth  Slips  Prove  Disastrous  to  Open-Cut  Sewers.  Eng.  News- 
Rec,  vol.  83,  no.  21,  Dec  11-18,  1919.  pp.  989-991,  5  figs.  Methods  devised 
to  correct  trouble  arising  from  bank  slides  and  bottom  upheavals  in  work 
on    Detrait   sewers. 

SEWAGE   PLANTS 

Electrolytic.  Idle  Electrolytic  Sewage-Works  in  Oklahoma.  Eng.  News-Rec, 
vol.  84,  no.  3,  Jan.  15,  1920,  pp.  135-136,  1  fig.  Official  report  of  engineer 
of  state  department  of  public  health  is  quoted  as  saying  that  "average  municip- 
ality will  not  give  sufficient  attention  to  an  electrolytic  plant  to  justify  expend- 
iture of  an  installment." 

Screening  Plant.  Operating  Results  of  Dyckman  Street  Sewage-Screening  Plant, 
Charles  E.  Gregory.  Eng.  News-Rec,  vol.  84,  no.  4,  Jan.  22,  1920,  pp.  171- 
172.     Table  giving  results  of  tests  of  Riensch-Wurl  screens. 

SEWAGE  TREATMENT 

Doten  Tank.  Sewering  War-time  Housing  Developments.  Mun.  Jl.  &  Public 
Works,  vol.  48,  no.  2,  Jan.  17-24,  1920,  pp.  25-28,  3  figs.  Doten  tank  as  mod- 
ified in  Emergency  Housing  Projects  for  Construction  Division  of  War  Depart- 
ment. 

Testing  Apparatus.  Sewage-Treatment  Report  Forms  and  Testing  Apparatus, 
E.  J.  Tully  and  James  H.  Mackin,  Eng.  News-Rec,  vol.  83,  no.  18,  Oct.  30- 
Nov.  6,  1919,  pp.  825-826,  2  figs.  Monthly  blank  sheet  for  daily  test  records 
and  apparatus  for  finding  settleable  solids  and  sludge  depths, 

SEWERS 

Storm-Water  Drain  Design.  A  Diagram  Adaptation  of  the  Rational  Method  of 
Storm-Water  Drain  Design,  Harold  G.  McGee.  Eng.  News-Rec,  vol.  83. 
no.  19,  Nov.  13-20,  1919,  pp.  868-872,  7  figs.  Review  of  maps,  population 
estimates,  rainfall  intensities,  probability  charts  and  various  instruments  and 
methods  associated  with  storm-sewer  design,  and  illustration  of  how  diagram 
is  used. 

SHIP  CONSTRUCTION 

IsnERWooD  System.  An  Analysis  of  the  Isherwood  System,  John  Flodin.  Int. 
Mar.  Eng.,  vol.  25,  no.  2,  Feb.  1920,  pp.  128-131,  4  figs.  Experience  of  ship- 
building company  is  referred  to  which  changed  from  transverse  to  longtitudimil 
system  of  construction.  Design  under  consideration  was:  Lcneth  between 
perpendiculars,  380  ft.:  length  overall,  395  ft.;  breadth,  molded,  53  ft.;  depth, 
molded,  29  ft.  3  in.;  load  draft,  23  ft.  6  in.;  deadweight  cargo  capacity,  7500 
tons.     (To  be  continued.) 

Joining  Sections,  New  Method.  New  Method  of  Joining  Ship  Sections.  James 
Nacy.  Int.  Mar.  Eng.,  vol.  25,  no.  2,  Feb.  1920,  pp.  115-116,  2  figs.  Methods 
designed  with  object  of  eliminating  use  of  dry  dock  in  assembling  several  sections. 
Process  is  to  render  each  section  seaworthy  unit  by  closing  ends  with  special 
watertight  bulkheads  and  to  arrange  pipe  connections  in  each  section  so  that 
usual  trouble  of  pipe  fitting  after  assembly  is  avoided. 

Pre-assembly  Methods.  Pre-assembly  in  Ship  Construction,  R.  D.  Gatewood. 
Am.  Mach.,  vol.  52,  nos.  1  and  4.  Jan.  1  and  22,  1920,  pp.  1-6,  12  figs.,  and 
171-176,  8  figs.  Describes  and  illustrates  pre-assembly  methods  of  building 
ships  in  12-slip  yards  turning  out  an  880-ton  ship  every  two  weeks. 

SHIP   DESIGN 

Special  Form  of  Keel  Structure.  Special  Form  of  Ship  Keel  Structure  Pro- 
viding a  Clear  Fore-and-Aft  Passaee,  E.  F.  Spanner.  Steamship,  vol.  31, 
no.  368.  Feb.  1920.  pp.  189-191.  Urges  arranging  leads  along  compact  but 
accessible  duct  clear  of  cargo  spaces.     Paper  read  before  Inst.  Mar.  Engrs. 

Thrust  Block.  The  Marine  Thrust  Block.  Mech.  World,  vol.  67,  no.  1723,  Jan. 
9,  1920,  pp.  27-28,  6  figs.  Formulae  for  determining  dimensions  of  various 
parts. 

SHIP  PROPULSION 

Steam-Turbine.  Westinghouse  Propelling  and  Auxiliary  Machinery  Installed  in 
Fabricated  Ships,  P.  M.  Robinson.  Int.  Mar.  Eng..  vol.  25,  no.  2,  Feb.  1920, 
pp.  83-100,  35  figs.  Machinery  consisted  of  Westinghouse  turbines  of  im- 
pulse-reaction, cross-compound  type,  consisting  of  high-pressure  and  low- 
pressure  unit,  each  of  which  was  connected  to  first  reduction  opinion  through 
flexible  shaft  and  coupling. 
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Sopebheateo  Steam  in.  Superheated  Steam  and  Operating  Coats,  H.  B.  Oatley. 
Int.  Mar.  Eng.,  vol.  25,  no.  2,  Feb.  1920,- pp.  138-140,  1  fig.  Attention  is 
called  to  rapid  strides  being  made  in  England  and  on  the  Continent  in  util- 
ization of  superheated  steam.  Table  is  given  showing  methods  of  propulsion 
and  degrees  of  superheat  used  by  different  ships, 

SHIP  PROPULSION,  ELECTRIC 

S.  S.  Wulstt  Castle.  Electric  Propulsion  on  the  Steamship  Wulsty  Castle,  George 
B.  Pulham.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  1,  Jan.  1920,  pp.  45-51, 
10  figs.     Ship   is   driven   by   Ljungstrom   turbo-alternators. 

U.  S.  S.  Tennessee.  Electric  Propelling  Machinery  for  U.  S.  S.  Tennessee,  Wilfred 
Sykee.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  1,  Jan.  1920,  pp.  52-54,  3  figs. 
Propelling  machinery  consists  of  two  turbo-alternators  and  four  propelling 
motors. 

Various  Systems.  The  Various  Systems  of  Electric  Propulsion  of  ships  (I  diversi 
sistemi  di  propulsione  clettrica  delle  navi),  Francesco  Modugno.  Ri vista 
Marittima.  vol.  52.  no.  11,  Nov.  1919,  pp.  169-198,  12  figs.  Survey  of  systems 
employed  in  actual  practice  and  discussion  of  possibilities  of  induction  motors 
connected   in   cascade   and   other  schemes   for   electric  propulsion. 

SHIPS 

Deck  Ice  Chest  for.  A  Balsa  Ice  Chest  for  Deck  Installation.  Int.  Mar.  Eng., 
vol.  25,  no.  2,  Feb.  1920,  pp.  140-142,  3  figs.  Constructed  for  storing  of  perish- 
able food  products  on  Swedish  ore  steamer  Narvik. 

Electrical  Equipment.  The  Development  of  Electrical  Installation  Aboard 
Ships,  F.  A.  Anderson.  Jl.  Electricity,  vol.  44,  no.  3,  Feb.  1,  1920,  pp.  111-112. 
Types  of  equipment  most  suitable  for  marine  use. 

Guiding  by  Acoustic  Signals.  Acoustic  Aids  to  Navigation,  C.  S.  McDowell. 
U.  S.  Naval  Inst.  Proc,  vol.  46,  no.  204,  Feb.  1920,  pp.  231-236,  2  figs.  Method 
of  obtaining  bearings  by  means  of  acoustical  detectors  of  safety  signals  sent 
out  from  lighthouse. 

Guiding  by  Electric  Signals.  An  Electrical  Signaling  Method  for  Guiding  Ships, 
R.  H.  Marriott.  Jl.  Electricity,  vol.  44,  no.  3,  Feb.  1.  1920,  pp.  113-115,  4  figs. 
Method  proposed  consists  in  installing  signal-carrying  conductor  along  the  sides 
of  channel  or  under  channel  and  picking  up  signals  on  vessel. 

Prevention  for  Sinking.  Aids  to  Prevent  a  Shin  from  Sinking,  Charles  V.  A. 
Eley.  Trans.  Inst.  Mar.  Engs.,  vol.  29,  no.  233,  Mar.  1918,  pp.  383-406  and 
(discussion!  pp.  460-461,  9  figs.  Three  systems  are  discussed:  (1)  Air  pressure 
system;  (2)  "Brunton"  system,  which  consists  in  diverting  main  circulating 
discharge  water  into  end  of  vessel  opposite  to  that  in  which  damage  takes 
place  "thus  giving  the  greatest  moment  and  creating  a  head  of  water  of  any 
extent  necessary;"  and  (31  "Eley"  system,  whi-h  deals  with  direct  pumping 
combined  with  central  means  of  indicating  position  and  amount  of  damage, 
central  means  for  operating  pumps  and  for  leveling  water  in  ship  for  keeping 
level   keel. 

Searchlights  and  Radio  Instruments  for.  Applications  of  Electrical  Equipment 
in  Marine  Service.  Elec.  Rec,  vol.  27,  no.  2,  Feb.  1920,  pp.  98-107,  30  figs. 
Searchlights  and  radio  instruments. 


Migration  Data  and  Conduction.  The  Bearing  of  Migration  Data  on  Conduction 
in  Solutions.  The  Electrochemistry  of  Sodium  in  Acetone,  James  W.  McBam. 
Trans.  Faraday  Soc,  vol.  15,  part  1,  Dec.  1919,  pp.  27-46,  1  fig.  It  is  shown 
that  when  sum  of  movement  of  both  ions  is  equal  to  total  current,  solvent 
cannot  be  appreciably  dissociated.  This,  it  is  concluded,  invalidates  tentative 
modifications  of  dissociation  theory  advanced   by  various  authors. 

Principles  and  Limitations.  Sound-Ranging,  Augustus  Trowbridge.  Jl.  Frank- 
lin Inst.,  vol.  189,  no.  2,  Feb.  1920,  pp.  133-146,  2  figs.  Exposition  of  principles 
of  sound  ranging  and  discussion  of  limitation  to  accuracy  attained  by  sound 
ranging  in  Am.  Expeditionary  Force. 

SPECTRA 

Band,  Properties  of.  The  Constitution  of  the  Atom  and  the  Properties  of  Band 
Spectra  (Remarques  sur  la  constitution  de  l'atome  et  les  propriety  des  spectres 
de  bandes),  M.  H.  Deslandres.  Comptes  rendus  des  Seances  de  l'Aoad6raie 
des  Sciences,  vol.  169,  no.  26,  Dec.  29,  1919,  pp.  1365-1371.  Argument  estab- 
lishing that  spectrum  is  algebraic  sum  of  vibration  employed  and  explaining 
character  of  coefficients  in  the  terms  of  spectrum  formula. 

Metals  of  Low  Fusing  Point.  Arc  Spectrum  of  Metals  with  Low  Fusion  Point 
(Sur  les  spectres  d'arc  direct  des  metaux  a  point  de  fusion  peu  eJeve).  A  de 
Gramont.  Comptes  rendus  des  Seances  de  l'Aeademie  des  Sciences,  vol.  170, 
no.  1,  Jan.  5,  1920,  pp.  31-38,  4  figs.  Comparative  spectrograms  of  spark 
spectra  with  both  directly  obtained  and  carbon  arcs  for  zinc,  cadmium,  tin. 
lead,  antimony,  bismuth,  and  aluminum. 


STEAM  ENGINES 


Vacuum  Dashpot  for.     A   New  Type  of  Vacuum  Dashpot,  F.  B.   Miller.     Power 
Plant  Eng.,  vol.  24,  no.  4,  Feb.  15,  1920.  p.  236,  1  fig.     Designed  for  operation 
'  les  at   higher  speeds   and  steam   pressure  in   connection   with 


riant  rmg.,  vol.  24,  no.  i,  reo.  io,  i9zu.  p.  z.io,  i  ng.  i»e 
of  Corliss  engines  at  higher  speeds  and  steam  pressure 
long-range  cutoff  and  close  regulation. 


STEAM   POWER  PLANTS 

Armour  Co.,  St.  Paul.  New  Armour  South  St.  Paul  Plant.  Power,  vol  51,  no.  2. 
Jan.  13,  1920,  pp.  48-54,  12  figs.  Plant  supplies  power,  light,  heat,  hot  water, 
compressed  air  and  refrigeration  to  large  packing  house.  High  economy  is 
said  to  be  secured  because  exhaust  steam  requirements  are  practically  balanced 
with   exhaust   steam   produced. 

Coal  Consumption.  The  Coal  Consumption  of  Power  Plants,  Robert  H.  Parsons. 
Elec.  News,  vol.  29,  no.  3,  Feb.  1,  1920,  pp.  31-34,  4  figs.  Outlines  graphic 
method  of  keeping  continuous  check  upon  efficiency  of  plant  and  suggest 
criterion  by  which  performance  of  plant  may  be  judged  irrespective  of  load 
it   may   be  carrying. 

High  Steam  Pressures.  The  Year's  Progress  in  the  Power  Field.  Power,  vol.  51, 
no.  1,  Jan.  6,  1920,  pp.  2-16,  19  figs.  It  is  said  period  has  been  noted  by  the 
fact  that  high  pressures  of  yesterday  are  now  standard,  and  a  higher  goal  has 
been  set."  It  is  visualized  that  "at  no  distant  date  the  present  maximum 
of  350  lb.  gage  coupled  to  a  temperature  approximating  650  deg  fahr.  should 
be  exceeded  with  current  practice  following  and  slowly  closing  up  the  gap" 


SIGNALING 

Acoustic,  in  Industrial  Plants.  Audible  Electric  Signals  in  Industrial  Plants, 
and  Acoustical  Engineering,  V.  Karapetoff.  .11.  Am.  Inst.  Elec.  Engrs.,  vol. 
39,  no.  1,  Jan.  1920,  pp.  13-19,  2  figs.  Plea  for  wider  use  of  acoustic  signals 
in  industrial  plants.  It  is  shown  that  much  time  is  wasted  by  official,  experts 
and  employees  in  trying  to  locate  one  another.  Code  system  of  calling  is 
explained. 

SLIDE  RULE 

Theory  of.  Theory  of  the  Slide  Rule.  Its  application  to  the  Solution  of  Equations 
of  Third  Degree  (Theorie  sommaire  de  la  regie  a  calcul  et  son  application  X 
la  resolution  des  equations  du  3e  degr£),  E.  Pierard.  Soeiftf  beige  des  Elee- 
trieiens,  Bulletin  trimcstriel.  vol.  33,  Oct.  Dec.  1919,  pp.  312-324,  5  figs.  Sug- 
gests simplification  of  Cardan's  method. 


STEAM   TURBINES 

California  Installation.  New  Turbine  Installation  of  Pacific  Cas  &  Electric  Co., 
Charles  W.  Geiger.  Power  Plant  Eng.,  vol.  24,  no.  4,  Feb.  15,  1920,  pp.  217- 
225,  8  figs.     Addition  of  15,000-kw.  turbine. 

Curtis.  Speed  and  Power  of.  Speed  and  Power  of  Curt1;-  Steam  Turbine,  Eskil 
Berg.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  2,  Feb.  1920.  pp.  163-165 
6  figs.  Considerations  regarding  design  of  single-shaft  Curtis  -tram  turbines 
showing  that  under  stated  conditions  turbine  can  have  its  most  economical 
point  at  21,000kw. 

Marine.     See   Marine   Steam    Turbines. 

Oerlikon,  Governor  for.  Steam-Turbine  Governors — II,  E.  Austin.  Mech. 
World,  vol.  67,  no.  1723,  Jan.  9.  1920,  pp.  25-26,  1  fig.  Governing  gear  fitted 
to  Oerlikon  steam  turbine  built  by  Oerlikon  Co.  of  Switzerland.     (Concluded.) 


SNOW   PLOWS 

Railway,  Heavy-Duty.  A  Heavv-Duty  Interurban  Snow  Plow,  M.  S.  Ferguson. 
Elec.  Ry.  Jl  .  vol.  55,  no.  7,  Feb.  14,  1920,  pp.  338-339,  1  fig.  Nose  plow  built 
by  Indiana  line,  equipped  with  air  and  designed  for  operation  with  locomotive. 

SNOW   REMOVAL 

Horse-Hauled  Power  Rotary  Plow.  Rotary  Snowplows  Clear  Streets  in  Cana- 
dian Cities.  Eng.  News-Rec,  vol.  84,  no.  5,  Jan.  29,  1920,  pp.  221-222,  3  figs. 
Machine  is  hauled  by  horses  and  carries  gasoline  engine  to  drive  cutters. 

■See  also  Street  Cleaning,  A.S.M.I.,  Report  to. 

SOLUTIONS 

Aqueous.  Ionization  of.  The  Determination  of  the  Ionization  of  an  Aqueous 
Solution,  W.  R.  Bousfield.  Trans.  Faraday  Soc,  vol.  15,  part  1,  Dec.  1919, 
pp.  47-73.  2  figs.  Method  for  determining  accuracy  of  values  obtained  from 
conductivity   data,   freezing   point   and   vapor-pressure   measurements. 

Iron,  Polarization  in.  Polarization  in  Iron  Solutions  (Sur  la  polarisation  dans 
les  solutions  de  fer),  W.  Albert  Noyes.  Comptes  rendus  des  Seances  de  l'Aea- 
demie des  Sciences,  vol.  170,  no.  3,  Jan.  19,  1920,  pp.  177-180.  Values  of 
coefficient  in  equation  for  potential  of  electrode  were  measured  in  solution 
of  ferrous  sulphate  at  different  temperatures. 


STEEL 

Bessemer,  Acid   and  Basic.     Metallurgical  Occurrences   in   Conreetion  with 

and  Basic  Bessemer  Processes  Based  on  Spectrum-Aiiiilysis  Observations     1  i 
metallurgischen  Vorgangc  beim  sauren  und  basischen  Windfrisehverfahren  aul 
Grund   Spektralanalvtischer  Beobachtungen),   L.   C.   Glaser      Stahl   u    I 
vol.  40,  no.  4,  Jan.  22.  1920,  pp.  111-117.  18  fig".     Writer  describes  and  con 
American,  English,  German  and  Swedish  processes.     Results  of  practical 
are  given.     (Continuation  of  serial.) 

Electric  vs.  Converter.     Electric  Versus  Converter  Steel.  J.   II     Hull  and  G     1 
Hanks.     Foundry,   vol.   48.   no.   3,   Feb.    1,    1920,   pp.    115-116.     Experis 
are  said  to  have  established  that  electric  steel  is  superior  ro  converter 
from  standpoint  of  hot  checks.     Paper  read  before  American  Foundrymen's 

Assn. 

Non-Metallic  Inclusions,  Effect  of.     Effect   of  Non-Metallic   Inclusions  Upon 
the  Properties  of  Steel  and  Iron.  E.  G,  Mabin,  Proc.  Steel  Treating  Re- 
Soc,  vol.  2,  no.  9,  1920,  pp.  14-21  and  34-36,  44  figs.     T<  d  not  to  have 

confirmed  Stead's  theory  in  regard  to  statement  that  inclusions  are  not  respon- 
sible in  any  way  for  ferritc  segregntion  and  that  such  segregation  JB  entirely 
due  to  presence  of  iron  phosphide  dissolved  in  regions  surrounding  inclusions; 
but  work  of  study  which  established  thai  Dersiatence  of  ferrite-pearlite  banding 
of  forged  steel  through  ordinary  thermal  treatments  is  due  in  consideration 
measure  to  presence  of  phosphide  banding  is  said  to  have  been  confirmed  by 
experiments. 
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Phospborcs  amd  Sulphur  in.  Phosphorus  and  Sulphur  in  Steel.  Iron  Age,  vol. 
105,  no.  6.  Feb.  5,  1920,  pp.  397-39S.  Plana  for  investigation  by  joint  committee 
of  Am.  Soc.  for  Testing  Materials,  Railroad  Administration  and  U.  S.  Bur. 
of  Standards. 

Wot  BT  Fractures.  Woody  Structures  of  Fractures  of  Transverse,  Test-Pieces 
Taken  from  Certain  Special  Steels,  J.  J.  Cohade.  Chem.  &  Metallurgical 
Eng.,  vol.  22,  no.  6,  Feb.  1 1,  1920,  pp.  259-264,  5  figs.  Observations  are  claimed 
to  indicate  that  acid  open-hearth  metal  is  less  liable  to  give  woody  fractures, 
while  molybdenum  and  high-carbon  nickel  steel  give  poor  transverse  tests 
by   virtue  of  their  chemical  composition. 

See  also  A  Hoy  Steels. 

STEEL   CASTINGS 

Heat  Treatment.  The  Use  of  the  Microscope  in  Foundry  Problems,  G.  R.  Bol- 
sover.  Metal  Industry  (Lond.1,  vol.  16,  no.  5,  Jan.  30,  1920,  pp.  85-87,  16  figs 
Variations  in  properties  of  steel  effected  by  suitable  heat  treatment  are  pointed 
out.     Paper  read  before  Instn.  British  Foundrymen. 

STEEL,  HEAT  TREATMENT  OF 

Automobile  and  Truck  Gears.  Development  of  Commercial  Heat  Treating, 
W.  H.  Phillips.  Am.  Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  28-30,  4  figs. 
Refers  particularly  to  developing  of  processes  for  heat-treating  automotive 
gears. 

Ball-Bearing  Races.  Electric  Heat-Treatment  of  Ball  Bearing  Races,  F.  T.  Cope. 
Elec.  Furnace,  vol.  1,  no.  1,  Jan.  1920,  pp.  11-12.  Equipment  comprises 
through-type  pusher  furnace,  oil  quench  tank  and  oil  drawing  bath,  arranged 
in  series  for  continuous  flows  of  material. 

Electric  Furnaces  for.  Electric  Furnaces  for  Heat  Treating,  R.  E.  Talley.  Proc. 
Steel  Treating  Research  Soc,  vol.  2,  no.  9,  1920,  pp.  24-28  and  (discussion) 
28-29  and  38-40,  11  figs.     Surveys  development  of  various  types. 

Factors  in.  Factors  to  be  considered  in  the  Heating  and  Cooling  of  Steel,  C.  D. 
Barnhart.  Jl.  Am.  Steel  Treaters  Soc,  vol.  2,  no.  4,  Jan.  1920,  pp.  201-206. 
It  is  emphasized  that  "  it  is  the  uniformity  of  the  final  set  or  adjustment  of  the 
structure  in  cooling  that  determines  the  uniformity  of  the  actual  heat  treatment." 

Hump  Method.  The  Hump  Method  of  Heat  Treatment,  George  W.  Tall.  Jl. 
Am.  Steel  Treaters  Soc,  vol.  2,  no.  4,  Jan.  1920,  pp.  185-195  and  (discussion) 
pp.  195-198,  11  figs.  Essential  feature  of  method  lies  in  treating  steel  from 
change  in  rate  of  heating  of  neutral  body  at  time  transformation  in  steel  occurs. 

Low-Carbon  Steel.  The  Effect  of  Heat  Treatment  and  Mechanical  Work  on  the 
Physical  Properties  of  Mild  Steel,  Wilfred  Hanby.  Jl.  Am.  Steel  Treaters 
Soc.  vol.  2,  no.  5,  Feb.  1920,  pp.  226-234,  16  figs.  Gives  results  of  tests  made 
on  steel  containing  0.24  per  cent  carbon,  which  are  said  to  show  that  "inform- 
ation obtained  from  tensile  tests  alone  is  by  no  means  sufficient  criterion  as  to 
true  value  of  material  for  all  purposes  of  construction." 

liiFLEs  and  Guns.  The  Heat  Treatment  of  Rifles  and  Guns,  Arthur  W.  F.  Green. 
Am,  Drop  Forger,  vol.  6,  no.  1,  Jan.  1920.  pp.  36-40,  8  figs.  Photo-micrographs 
showing  grain  growth  at  a  high  temperature  and  sorbitic  structure  throughout 
piece  of  steel.  Experience  of  plant  is  discussed  where  it  is  said  that  production 
of  heat-treated  rifle  and  machine-gun  barrels  is  accomplished  practically  with- 
out rejection. 

Screw-Machine  Stock,  Water-Quenching.  Results  of  a  Series  of  Tests  of  Water- 
Quenched  Free-Cutting  Steel,  C.  P.  Miller.  Am.  Mach.,  vol.  52,  no.  2,  Jan.  8, 
1920,  pp.  87-88,  3  figs.  It  is  concluded  from  tests  that  water  quenching  raises 
tensile  strength  of  1  in.  screw-machine  steel  27  per  cent,  yield  point  28  per 
cent,  reduction  of  area  8  per  cent,  while  elongation  is  decreased  22  per  cent. 

-Room  Equipment  and  Methods.  Heat  Treatment  of  Steel  in  the  Tool 
Room,  M.  H.  Williams.  Ry.  Mech.  Engr.,  vol.  94,  no.  1,  Jan.  1920,  pp.  39-47, 
7  figs.  Equipment  and  methods  for  tempering  carbon  and  high-speed  steel, 
hardness  tests  and  service  records. 

STEEL,  HIGH-SPEED 

idfni-m-Ai.ioy.  The  New  High  Speed  Steel,  Leslie  Aitchison.  Autocar, 
vol.  11,  i,.,  1264,  Jan.  10,  1920,  pp.  56-57.  Examination  of  formulae  of  cutting 
steels  with  special  reference  to  patent  by  Professor  Arnold  of  Sheffield  University. 
Arnold's  discovery  consists  in  substituting  in  high-speed  steel  about  6  per 
oent  of  molybdenum  for  18  per  cent  tungsten  which  it  normally  contains. 

STEEL  INDUSTRY 

1  LE(  iiuc  Stml.  The  Status  of  the  Electric  Steel  Industry,  Edwin  F.  Cone.  Iron 
Age,  vol  105,  no.  1,  Jan.  1,  1920,  pp.  75-77  and  98.  It  is  noted  that  United 
State*  Htill  leads  in  output  with  323  furnaces,  a  gain  of  12  per  cent  in  1919. 
Number  of  furnaces  in  world's  steel  industry  is  placed  at  about  875. 

'1  In-  Electric  Furnace  and  Electric  Steel.  Blast  Furnace  &  Steel  Plant, 
vol.  8,  no.  2,  Feb  1920,  pp.  135-137,  2  figs.  Data  collected  by  Electric  Furnace 
Assn.  relative  to  quality  of  electric  furnace  products.  Statistics  on  electric 
steel  production. 

<■>  RMAN  OUTLOOK.  The  Oorman  Iron  nn<l  Steel  Trade.  Iron  Age,  vol.  105,  no.  8, 
I  •  b,  19,  1920,  pp.  558-559  Represented  as  sold  months  ahead  with  no  bright 
OUtlook    for    expanding    production. 
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British  Iron  and  Steel  in  1919.      Iron  Age,  vol.  105,  no.  1, 
Jan.   1,    1921'.   pp.  63-66      Decreasing  production,   unsatisfied  demand,  record 
still  advancing  prices  are  recorded 


India.  Development  of  India's  Iron  and  Steel  Industry.  Iron  and  Coal  Trades 
Rev.,  vol.  100,  no.  2707,  Jan.  16,  1920,  pp.  74-75.  From  report  of  British 
Senior  Trade  Commissioner  in  India  and  Ceylon  relating  to  present  conditions 
and  prospects  of  British  trade  in  Indian  Empire  as  viewed  from  importer's 
standpoint 

Metallurgical  Progress,  1919.  The  Year  in  Iron  and  Steel  Metallurgy,  Lewis 
B.  Lindemuth.  Iron  Age,  vol.  105,  no.  1,  Jan.  1,  1920,  pp.  61-62.  It  is  con- 
sidered that  while  year  brought  out  little  that  is  new,  nevertheless  general 
application  of  metallurgical  principles  necessitated  by  economy  has  raised 
standard  of  iron  and  steel  production. 

Status  in  1919.  A  Troubled  Year  in  the  Steel  Trade.  Iron  Age,  vol.  105,  no.  1. 
Jan.  1,  1920,  pp.  1-3  and  43-44.  Production  is  said  to  have  been  75  to  80 
per  cent  of  average  for  war  years  1916,  1917  and  1918.  Little  progress  is  seen 
to  have  been  made  on  road  to  readjustment. 

STEEL  MANUFACTURE 

Cooling  Rate  of  Ingots.  The  Cooling  of  Highly-Heated  Iron  Masses  and  the 
Distribution  of  Temperature  Within  Them  (Die  Abkhiilung  hocherhitzer  Eisen- 
korper  und  die  Temperaturverteilung  in  deren  InneremT,  F.  Riedel.  Stahl 
und  Eisen,  vol.  40,  no.  1,  Jan.  1,  1920,  pp.  1-9,  12  figs.  Curves  and  formulae 
are  given  for  calculating  time  necessary  for  cooling  off  by  heat  radiation  and 
heat-reduction  processes. 

Duplex  Process,  Proposed.  Proposed  Duplex  Process  for  making  Steel,  G.  L. 
Fisk.  Iron  Age,  vol.  105,  no.  1,  Jan.  1,  1920,  pp.  38-41,  2  figs.  Cost  compari- 
sons with  bessemer  and  straight  open-hearth  process. 

Use  of  Spiegeleisen  in.  Use  of  Spiegeleisen  in  Steel  Manufacture,  Henry  D. 
Hibbard.  Chem.  &  Met.  Eng.,  vol.  22,  no.  5,  Feb.  4,  1920,  pp.  209-210.  Data 
in  which  estimate  of  requirements  for  1918  was  based.  From  monthly  report 
of  investigations,  Bureau  of  Mines. 

STEEL,  MOLYBDENUM 

Qualities  of.  The  Qualities  of  the  Molybdenum  Steels.  Automotive  Industries, 
vol.  42,  no.  5,  Jan.  29,  1920,  pp.  358-361,  9  figs.  Elastic  limit,  tensile  strength, 
elongation  percent  and  reduction  of  area  are  quoted  and  photomicrographs 
are  presented  of  alloy  containing  0.32  per  cent,  carbon,  0.49  per  cent,  manganese 
0.10  per  cent,  silicon,  0.90  per  cent,  chromium  and  0.10  per  cent,  molybdenum. 

STEEL  WORKS 

Australia.  The  Infant  Steel  Industry  of  Australia,  Clement  F.  Poppleton.  Iron 
Age,  vol.  105,  no.  1,  Jan.  1,  1920,  pp.  7-11,  1  fig.  Features  of  two  existing 
producing  plants  and  of  proposed  design  for  third. 

India.  New  Steel  Plant  Being  Built  in  India.  Iron  Age,  vol.  105,  no.  1.  Jan.  1,  1920, 
pp.  18-19,  2  figs.  Blast  furnace  of  350-ton  capacity  and  16S-oven  by-product 
coke    plant. 

STEELITE 

See  Cutting  Metals,  SteeHte  Tools  for. 

STOKERS 

Chain-Grate.  Developing  the  Chain-Grate  Stoker,  H.  F.  Gauss.  Power,  vol. 
51,  no.  4,  Jan.  27,  1920,  pp.  144-146,  2  figs.  Application  of  forced  draft,  it  is 
said,  has  resulted  in  much  higher  rates  of  combustion,  reduction  of  ignition 
troubles,  better  air  control  to  various  sections  of  grate  and  less  leakage  of  air 
into  furnace. 

Marine-Boiler.  Mechanical  Stokers  Aboard  Ships,  Charles  H.  Bromley.  Power, 
vol.  51,  no.  3,  Jan.  20,  1920,  pp.  86-89,  8  figs.  Illustrates  various  types  which 
are  being  installed  aboard  ships  in  England  and  United  States. 

STRESSES 

Engineering  Materials.  Distribution  in.  Stress  Distribution  in  Engineering 
Materials,  L.  N.  G.  Filon.  Engineering,  vol.  109,  no.  2819,  Jan.  9,  1920. 
pp.  64-66,  4  figs.  Principle  of  dynamical  similarity  applied  to  deformable 
elastic  structures. 

SUBMARINES 

Electric  Steering.  Electric  Rudder  Engines  on  U-Boats,  Their  Development  and 
Adaptability  for  Large  Warships  and  Merchant  Ships  (Die  elektrischen  Ruder  - 
maschinen  auf  U-Booten,  ihre  Entwickelung  una  Anwendung  fur  grtsser- 
Kriegs-  und  Handelsschiffe).  Schiffbau,  vol.  21,  nos.  5  and  6,  Dec.  10  and 
24,  1919,  pp.  220-228,  36  figs.  Studies  of  advantages  and  disadvantages, 
based  on  several  years'  experience,  of  original  electric  rudder  machines  and 
their  gradual  development.  Details  of  pilot  switch  and  direct  automatic 
steering,     (To  be  continued.) 

English.  English  Submarines  during  the  War  and  the  Battle  against  the  German 
Submarines  (Les  sous-marins  anglais  pendant  la  guerre  et  la  lutte  contre  les 
sous-marins  allemands),  A.  Poidloug.  Gfnie  Civil,  vol.  76,  no.  4,  Jan.  24, 
1920,  pp.  85-89,  10  figs.  English  types.  Specifications  are:  I/ength,  55.15  m.; 
breadth,  6.95  m.;  depth,  3.85  m.;  displacement,  662  tons:  power  plant,  1600  hp. 

SUBWAYS 

London,  Operations  and  Fares.  Operating  I,ondon's  Underground  Railways, 
Walter  Jackson.  Elec.  Ry.  Jl.,  vol.  55,  no.  6,  Feb.  7,  1920,  pp.  276-283,  9  figs. 
How  differential  fare  works  out  and  why  former  flat-fare  lines  changed  to 
graduated  fare  beginning  at  lower  rate.  Intensive  utilization  of  double-track 
lines  and  non-stop  and  skip-stop  trains  is  pointed  out  as  interesting  feature 
of  operation. 
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SWITCHBOARDS 

British.  Safety  Features.  Safety  Features  of  British  Switchgear,  B.  E.  G.  Mittell. 
Elec.  World,  vol.  75,  no.  6,  Feb.  7,  1920,  pp.  309-312,  11  figs.  Switchboard 
designs'  are  described  as  sheet-metal-inclosed  and  complete  draw-out  types 
and  compromise  between  these  two  known  as  truck  type.  Details  of  first 
two  are  given. 

Ce.ntral-Station.  Notes  on  the  Specification  of  A.  C.  Switchgear  for  a  Municipal 
Generating  Station,  A.  E.  Val  Davies.  Trans.  South  African  Inst.  E  E., 
vol.  10,  no.  12,  Dec.  1919,  pp.  184-191  and  (discussion)  pp.  191-195.  Scheme 
involves  two  separate  systems,  one  2200-volt  2-phase  and  one  1100  volt  3-phase. 

TANKS 

Gil-Storage,  Concrete.  Concrete  Oil  Storage  Tanks  for  Industrial  Plants,  J.  E. 
Freeman.  Indus.  Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  133-136,  4  figs. 
Experiments  at  Bureau  of  Standards  are  said  to  have  established  that  oil  of 
30  deg.  Baume  or  less  can  be  successfully  stored  in  untreated  tanks.  Structural 
details  of  such  tanks  are  given. 

TELEGRAPHY 

Baudot  Quadruplex.  The  Baudot — IV.  Telegraph  and  Telephone  Jl.,  vol.  6, 
no.  58.  Jan.  1920,  pp.  48,  49,  8  figs.  Toothing  of  wheels  of  weight-driven 
gearing    with    their    corresponding    pinions.     (Continuation    of    serial.) 

Ground.  Ground  Telegraphy  (La  t£legraphie  par  le  sol),  R.  Jouaust.  Bulletin 
d'Encouragement  pour  l'industrie  nationale,  vol.  131,  no.  6,  Nov.-Dec.  1919, 
pp.  408-415,  4   figs.     Scheme  of  connections. 

High-Frequency.  High  Frequency  Telegraphy  and  Telephony  on  Power  Trans- 
mission Lines.  (In  Japanese.)  Denki  Gakkwai  Zasshi,  no.  376.  No.  10, 
1919.  Symposium  of  papers  presented  before  Tokio  Section  of  Japanese 
Elec.  Soc. 

Morkrum  Printing  Telegraph.  The  Morkrum  Printing  Telegraph  System.  Tele- 
graph and  Telephone  Age,  vol.  38,  nos.  2  and  3,  Jan.  16  and  Feb.  1,  1920,  pp. 
32-35,  6  figs.,  and  69-72.  3  figs.     Description  of  operation. 

Quadruplex,  Improved.  An  Improved  Quadruplex  System.  Telegraph  and 
Telephone  Age,  vol.  38,  no.  3,  Feb.  1.  1920,  pp.  65-66,  3  figs.  Advantage  is 
said  to  be  gained  by  placing  polar  relay  directly  in  main  line  and  neutral  or 
common  relay  in  bridge  circuit;  also  that  operation  of  common  side  of  quadru- 
plex is  improved  by  replacing  standard  neutral  relay  by  single-line  Morse 
relay  of  340  ohms  resistance  and  by  inserting  third  relay  in  series  with  adjustable 
condenser. 


TIN    MINING 

Tin-Tungsten  Ore,  Tasmania.  Mining  and  Milling  Tin-Tungsten  Ore  in  Tasmania, 
Wm.  E.Hitchcock  and  J.  P.  Pound.  Min.  &  Sci.  Press,  vol.  120,  no.  7,  Feb.  14, 
1920,  pp.  229-231.  Details  of  methods  adopted  in  development  work  and  ore 
breaking  at  S.  &  M.  mine,  in  northwest  Tasmania;  geology  of  district  is  des- 
cribed.From  proceedings  of  Australasian  Inst.  Min.  Engrs. 

TIN"   PLATE 

Oil  for  Manufacture  of.  The  Use  of  Hydrogenated  Oils  in  the  Manufacture 
of  Tin  Plate,  W.  D.  Collins  and  W.  F.  Clarke.  Jl.  Indus.  &  Eng.  Chem., 
vol.  12,  no.  2,  Feb.  1920,  pp.  149-152.  Laboratory  heating  tests  are  said  to 
have  demonstrated  that  tin  pot  using  hydrogenated  cottonseed  oil  operated 
better  than  palm  oil. 

TOWN   PLANNING 

Legislation  in  1919.  The  Legislation  of  1919  in  Relation  to  Municipal  Engineering, 
J.  B.  Reignier  Conder.  Surveyor,  vol.  57,  no.  1464,  Feb.  6,  1920,  pp.  143-146. 
Statutes  are  given  dealing  with  housing  and  town  planning.     (To  be  concluded.) 

TEACTORS 

Caterpillar  Tractor  Construction.  Caterpillars  and  Their  Construction — II, 
III,  IV  and  V,  K.  II.  Condit.  Am.  Mach.,  vol.  52,  nos.  1,  5,  6  and  7,  Jan.  1, 
29,  Feb.  5  and  12,  1920,  pp.  33-36,  10  figs.,  233-237,  13  figs.,  287-291,  7  figs., 
343-348.  17  figs.  Jan.  1:  Track  details.  Jan.  29:  Transmission  details  of  120- 
hp.  Holt  tractor.  Feb.  5:  Features  of  engines  used.  Feb.  12:  Methods  of 
assembly. 

Farm,  American.  Technical  Specifications  of  American  Farm  Tractors.  Auto- 
motive Industries,  vol.  42,  no.  3,  Jan.  15,  1920,  pp.  160-169.  Trailers,  semi- 
trailers and  motor  cultivators  are  also  included. 

Farm,  Testing.  The  Testing  of  Farm  Tractors,  Charles  H.  Benjamin.  Mech. 
Engr.,  vol.  42.  no.  2,  Feb.  1920,  pp.  101-102  and  132,  2  figs.  Tractor  testing 
plant  at  Experiment  Station  of  Purdue  University.  Plant  consists  of  three 
elements,  treadmill,  traction,  7  x  25  w.  meter  and  absorption  dynamometer, 
and  is  said  to  be  capable  of  testing  tractors  weighing  as  high  as  12,000  lb.  on 
driving  wheels  and  giving  drawbar  pull  of  5000  lb.  at  speed  of  not  over  5  m.p.h. 


TRAIN    CONTROL 

Automatic.     See  Railway  Operation,  Automatic  Train  Control. 


TELEPHONY 

Automatic  Exchange  Systems.  Some  Comparisons  of  Automatic  Exchange 
Systems.  Post  Office  Elec.  Engrs.  Jl.,  vol.  12,  part  4.  Jan.  1920,  pp.  193-202, 
4  figs.     Systems  compared  are  A.  T.  M.  Silemens  and  Western. 

Automatic  Switching.  Applicability  of  Automatic  Switching  to  All  Classes  of 
Telephone  Service,  Arthur  Bessey  Smith.  Proc.  Am.  Inst.  Elec.  Engrs., 
vol.  38,  no.  12,  Dec.  1919,  pp.  1335-1368,  12  figs.  Arguments  are  presented 
in  support  of  contention  that  automatic  switching  of  telephone  lines  is  adaptable 
to  all  classes  of  telephone  service  and  offers  flexible  means  of  solving  problems. 

Relay*.  Gas  Discharge  Telephone  Relays  and  Their  Application  to  Commercial 
Circuits,  C.  Robinson.  Instn.  Post  Office  Elec.  Engrs.,  no.  70,  pp.  3-52  and 
(discussion)  pp.  53-60.  Descrption  of  gas  discharge  relays  and  principles 
involved  and  outline  of  their  application  to  commercial  use. 

Repeaters.  Technical  Development  of  Telephonic  Repeaters  Since  1917,  R.  M. 
Chamney.  Instn.  Post  Office  Elec.  Engrs.,  no.  76,  pp.  62-113  and  (discussion) 
pp.  114-128,  36  figs.  Results  of  tests  of  typical  hard  valve  are  included.  It 
is  claimed  that  double-relay  type  repeater  has  greater  range  of  application  than 
single-relay  type  because  double-relay  repeaters  are  suitable  for  use  on  circuits 
in  which  more  than  one  repeater  is  used  and  also  in  cord  circuit  which  may  be 
plugged  into  various  types  of  line. 

TERMINALS,   RAILWAY 

New  York  District.  Operation  of  Railroad  Terminals,  New  York  Terminals 
District,  J.  J.  Mantell.  N.  E.  R.  R.  Club,  Dec.  9.  1919,  pp.  212-222  and 
(discussion)  pp.  223-230.  It  is  concluded  from  examination  of  conditions  in 
New  York  that  "if  New  York  is  to  retain  its  supremacy  as  the  foremost  port, 
serious  and  immediate  consideration  must  be  given  to  its  proper  economic 
development,  considering  the  port  as  a  whole  and  not  only  that  part  which 
is  under  the  juridiction  of  the  City  of  New  York  and  State  of  New  York,  but, 
as  well,  the  section  on  the  Jersey  shore." 

Southern  Pacific,  San  Francisco.  New  Industrial  Development  Planned  at 
San  Francisco.  Eng.  News-Rec,  vol.  84,  no.  7,  Feb.  12,  1920,  pp.  319-320, 
2  figs.     Design  adopted  by  Southern  Pacific  for  rail  and  deep-water  terminal. 


23, 

18 


THERMOSTAT0 

Metal  for.  Thermostatic  Metal.  Henry  Hen-man.  Gen.  Elec.  Rev.,  vol.  2' 
no.  1.  Jan.  1920,  pp.  57-59,  6  figs.  Development  per  degree  is  said  to  be  1 
to  20  per  cent  greater  than  that  of  foreign  product. 

TIME   STUDY 

Industrial  Unrest  and.  Time  Study  and  Industrial  Unrest,  Carle  M.  Bigelow. 
Indus.  Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  143-145.  It  is  maintained 
that  through  time  study  by  means  of  stop  watch  and  resulting  standardization 
of  methods,  with  rates  based  on  actual  living  requirements  as  minimum  with 
opportunity  for  increased  remuneration  through  performance  of  task,  there 

lies    "the  only  means  of    securing  the    fundamental    knowledge    necessary  to 

establish  remuneration  upon  an  actual  sound  basis.' 


TRANSPORTATION 
Inland-Waterway.     See  Waterways,  Inland. 

TUBES 

Electric  Heat  Treating.  Electrically  Treated  Light  Wall  Tubing.  Iron  Age. 
vol.  105,  no.  4,  Jan.  22,  1920,  pp  249-251,  3  figs.  Process  developed  by  Snead 
&  Co.,  Jersey  City,  N.J.  Application  of  nickel-steel  tubes,  so  treated,  to 
automobile  shafts  is  described. 

TUNNELS 

14th  St.,  New  York.  Fourteen  Street  Tunnel,  New  York.  Public  Works,  vol.  48, 
no.  4,  Feb.  7,  1920,  pp.  74-77,  4  figs.  Longitudinal  and  cross-sections  of  rock 
tunnel,  showing  locations  of  drill  holes  and  method  of  drilling  and  handling 
muck  on  invert  and  bench. 

Railway,  Design  of.  The  Importance  of  Proper  Design  in  the  Construction  of 
Railroad  Tunnels  (Die  Bedeutung  des  Bausystems  bei  der  Ausfuhrung  von 
Eisenbahntunneln),  C.  Andreac.  Schweizerische  Bauzeitung,  vol.  75,  nos  3 
and  4,  Jan.  17  and  24,  1920,  pp.  24-27  and  35-37,  3  figs.  Reference  is  made  to 
defects  in  many  of  Swiss  railroad  tunnels  which,  writer  claims,  might  have 
been  prevented  if  construction  had  been  more  scientifically  designed  and  carried 
out:  he  considers  so-called  "Austrian"  and  "Belgian"  systems  most  satisfactory, 
but  geological  and  other  local  conditions  should  figure  in  choice  of  system,  and 
plan  should  be  adopted  whereby  tunnel  should  be  completed  in  shortest  possible 
time  after  excavation  had  taken  place. 

TURBO-GENERATORS 

Failures  of.  Failures  of  Turbo-Generators  and  Suggestions  for  Improvements, 
J.  Shepherd.  Engineering,  vol.  109,  no.  2820,  Jan.  16,  1920,  pp.  95-98.  6  fig- 
Certain  specific  comparisons  of  electrical  power  are  quoted  where  writer  believes 
present  methods  of  construction  should  be  modified  to  overcome  successfully 
special  conditions  of  working  and  where  he  considers  that  air  cooling  must 
give  place  to  more  suitable  cooling  medium.  Paper  read  before  Instn.  Elec. 
Engrs. 

VIBRATIONS 

Study  of.  Experimental  Control  of  Doubly  Damped  Pendular  Vibrations  (Sur  le 
controle  experimental  des  vibrations  pendulaires  doublement  amortios).  Jule* 
Andrade.  Comptcs  rendus  des  Seances  de  l'Academie  des  Sciences,  vol.  170. 
no.  1,  Jan  5,  1920,  pp.  42^4.  Study  of  phenomena  of  synchronization  from 
motion  of  transformation  of  space  by  direct  similitude  with  change  of  scale. 

WASTES 

Canning-Plant,  Treatment  of.  Treatment  of  Canning-Plant  Wastes  in  Wis- 
consin, E.  J.  Tully.  Eng.  News-Rec,  vol.  83,  no.  21,  Dec.  11-18,  1919,  pp. 
1017-1018,  3  figs.  Plans  prepared  by  State  Board  of  Health  for  treating  plain 
washings,  silage  juice  and  combined  wasted. 
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WATER    HAMMER 

Calculation  ok.  Calculation  of  Water  Hammer  in  Conduits  Formed  of  Two  or 
Three  Sections  of  Different  Diameters  (Calcul  du  coup  de  bclier  dans  les  con- 
duites  formees  de  deux  ou  de  trois  troneons  de  diametres  differents),  E.  Carey. 
Bulletin  technique  de  la  Suisse  romande,  vol.  47,  no.  1,  Jan.  10,  1920,  pp.  5-7, 
2  figs.  Water-hammer  curve  is  constructed  for  conduit  of  assumed  character- 
istics, in  order  to  illustrate  method  outlined  in  previous  installments.  (Con- 
tinuation of  serial.) 

Laws  of  Pressures  Drop.  Laws  of  Pressure  Drop  Resulting  in  Conduits  from  the 
Sudden  Shutting  of  Gates  (Les  lois  de  fermeture  rapide  deduites  des  abaques 
de  M.  Allievi),  D.  Gaden.  Revue  generale  de  l'Electricite\  vol.  7,  nos.  3  and  4, 
Jan.  17  and  24,  1920,  pp.  75-S9  and  115-121.  17  figs.  Based  on  theory  of  water 
hammer  developed  by  L.  Allievi  in  Teoria  del  Colpo  d'Ariete,  published  in  Atti 
del  Collegio  regli  Ingegneri  el  Architetti,  Milan,  Italy. 

WATER   POLLUTION 

Niagara  River.  Pollution  of  Niagara  River  by  Wash  Water  from  Filtration  Plant 
Enjoined.  Jl.  Am.  Water  Works  Assn.,  vol.  7,  no.  1,  Jan.  1920,  pp.  52-59. 
Concerning  court  action  to  prevent  pollution  brought  by  water  company 
against  public  water  board,  pollution  in  question  being  due  to  discharge  of  waste 
and  wash  water  from  water  filtration  plant. 

Typhoid  from  Infiltrated  Sewage.  Water-Supplv  Typhoid  Outbreak  at  Lansing, 
Mich.,  J.  R.  Daugherty.  Eng.  News-Rec,  vol.  84,  no.  2,  Jan.  8,  1920,  pp.  92-94, 
5  figs.  Wells  with  leaky  casings  were  polluted  by  sewage  forced  into  soil  during 
high  water  in  Grand  River,  March,  1919. 

WATER   PURIFICATION 

Chlorine  Treatment,  French  Army.  The  Progress  in  the  Purification  of  Water 
by  Chlorine  (Les  progres  de  l'epuration  des  eaux  par  le  chlore),  A.  Moreau. 
Bulletin  d'Encouragement  pour  l'lndustrie  nationale,  vol.  131,  no.  6,  Nov. -Dec. 
1919,  pp.  416-423,  4  figs.  Bunau-Varilla  automatic  aparatus  employed  by 
French  army. 

Ozone  in.  Ozone  as  a  Disinfectant  in  Water  Purification.  Joseph  W.  Ellms.  Jl. 
Am.  Water  Works  Assn.,  vol.  7,  no.  1,  Jan.  1920,  pp.  (30-64.  Also  Fire  & 
Water  Eng  ,  vol.  67,  no  3,  Jan.  21,  1920,  pp.  147-148.  It  is  pointed  out  that 
ozone  used  as  disinfecting  agent  is  "no  more  a  cure-all  for  a  polluted  water 
supply  than  are  other  disinfecting  agents  that  are  at  present  more  widely 
employed,"  and  that  it  cannot  be  denied  "that  the  process  needs  investigation 
and  scientific  development  in  order  to  make  it  economically  efficient." 


Twin    Falls   Water   Purification   Plant, 
no.  3,  Jan.  31,   1920,  pp.  41-43,  4  figs. 


Mun. 
Rapid 


Rapid  Sand  Filtration  Plants. 
Jl.  &  Public  Works,  vol.  48, 
sand  filtration  plant  with  capacity  of  6,000,000  gal.  per  24  hours. 

Rapid  Sand  Filtration  Plant  at  Hawkesbury,  J.  O.  Meadows.  Contract 
Rec.,  vol.  34,  no.  3.  Jan.  21.  1920,  pp.  52-54,  5  figs.  Plant  consists  of  two 
Allis-Chalmers  low  lift  centrifugal  pumps,  each  having  capacity  of  750-gal. 
per  minute  against  head  of  30-ft  ,  coagulation  basin,  two  reinforced-concrete 
chemical  solution  tanks,  each  with  capacity  of  620-gal.  and  chemical  feeding 
devices. 

Toronto  Drifting  Sand  Filtration  Plant.  Description,  Operation  and  Purifica- 
tion Effected  by  Drifting  Sand  Filtration  System  in  Toronto  During  1918, 
Norman  J.  Howard.  Jl.  N.  E.  Water  Works  Assn.,  vol.  33,  no.  4,  Dec.  1919, 
pp.  504-520  and  (discussion)  pp.  521-534,  Capacity  of  plant  is  60,000,000  gal. 
in  24  hr,  but  maximum  rate  of  72,000,000  gal.  must  be  maintained  for  period 
of  ten  hours.     Rate  of  filtration  is  150,000,000  gal.  per  acre  per  dav. 

The  Toronto  Drifting  Sand  Water  Purification  Plant,  William  Gore. 
William  Storrics.  Jl.  Eng.  Inst,  of  Canada,  vol.  2,  no.  11,  Nov.  1919,  pp, 
701-713,  17  figs.  Details  of  construction  and  characteristic  curves  of  sand- 
lifting. 

WATER  SOFTENING 

Lime-Soda  Ash  Process.  A  Studv  of  the  Lime-Soda  Ash  Water-Softenin?  Process, 
Max  R.  Herrle  and  Francis  M.  Gleeson.  Chem.  &  Metallurgical  Eng.,  vol.  22, 
no.  6,  Feb.  11,  1920,  pn.  2»>9-272,  3  figs.  Observations  on  changes  in  alkalinity 
and  hardness  with  addition  of  lime  and  soda  ash  separately  and  consecutively 
to  hard  water.  Effects  of  insufficient,  correct  and  excessive  amounts  of  reagents. 


Storage  in  Open  Reservoirs.  Sanitary  Effect  of  Water  Storage  in  Open  Reservoirs, 
Abel  Wolman  and  S.  T.  Powell.  Eng.  News-Rec,  vol.  83,  no.  IS,  Oct.  30-Nov. 
6,  1919,  pp.  804-805,  2  figs.  Studies  of  chemical  and  bacterial  character- 
istics of  water  on  entering  and  leaving  two  reservoirs  in  Maryland. 

Watershed  Leakage.  Watershed  Leakage  in  Relation  to  Gravity  Water  Supplies, 
Rob.  E.  Horton.Can.  Engr.,  vol.  38,  no.  6,  Feb.  5  1920,  pp.  195-198,  6  figs. Writer 
makes  suggestions  for  investigating  likelihood  of  watershed  leakage,  main- 
taining that  the  shallower  the  soil  mantle,  and  the  closer  to  surface  the  rock, 
the  steeper  the  slopes,  and  the  more  impervious  the  soil  and  lock,  the  less  is 
likehood  of  serious  watershed  leakage. 

WATER   TANKS 

Concrete.  Concrete  Water  Tank  on  the  Western  Railway  of  Havana,  John  P. 
Risque.  Ry.  Maintenance  Engr  ,  vol.  16,  no.  2,  Feb.  1920,  3  figs.  Five  50,000- 
gal.  tanks  said  to  have  been  erected  at  cost  of  27H  cents  per  gal.  of  capacity 
and  to  have  given  uniformly  good  service  with  material  reduction  in  amount 
of  painting  required.     Details  of  construction  are  given. 

WATER   TOWERS 
See  Coal  Bunkers,  Reinforced  Concrete. 

WATER    WORKS 
Pumps,  see  Pumps,  Centrifugal. 

WATERWAYS,   INLAND 

Transportation,  Future  of.  What  Is  the  Future  of  Inland  Water  Transportation  T 
Charles  Whiting  Baker.  Eng.  News-Rec,  vol.  84,  nos.  1-5,  Jan.  1,  8,  15, 
•  22  and  29,  1920,  pp.  19-28,  85-89,  137-144,  184-199,  234-242.  Economic 
condition  of  inland  water  transportation  is  studied,  field  which  it  should  occupy 
with  relation  to  railway  transport  is  pointed  out,  and  conclusions  are  drawn 
in  regard  to  policy  which  it  is  believed  should  be  adopted  with  reference  tco 
waterway  development. 

WEIRS 

See  Flow  of  Water,  Improved  Weir  for  Measuring. 

WELDING 

See  Ory-Acetylene  Welding;  Electric  Welding. 

WIRE    DRAWING 
See  Dies,  Wire-Drawing. 

WIRED    GLASS 

■See  Fire  Protection,  Wired  Glass. 

WIRELESS 
See  Radio  Communication;  Radiotelegraph]/. 

WORKMEN'S   COMPENSATION 

Accidf.nt  Frequency  and  Severity  Rates.  New  Basis  for  Measuring  Accident 
Frequency  and  Severity  Rates.  Monthly  Labor  Rev.,  vol.  10,  no.  1.  Jan, 
1920,  pp.  218-219.  Committee  on  Statistics  and  Compensation  Insurance 
Cost  of  Int.  Assn.  of  Indus.  Accident  Board  and  Commissions  recommends 
that  accident  rates,  both  frequency  rates  and  severity  rates,  be  computed  on 
basis  of  1000  hours'  exposure  instead  of  3000  hours'  exposure. 

Digest  of  State  Laws.     A  Workman's  Compensation  Digest,  Chesla  C.  Sherlock.  I 
Am.  Mach.,  vol.  52,  no.  2,  Jan.  8,  1920,  pp.  77-80,  1  fig.     Digest  of  practice  in 
States  which  have  compensation  acts. 


WATER  SUPPLY 

Pure,  Legal  Responsibility  for.  Legal  Responsibility  for  a  Pure  Water  Supply, 
John  W  ilson.  .11.  Am.  Water  Works  Assn.,  vol.  7,  no.  1,  Jan.  1920,  pp.  44-51. 
Discussion  of  legal  proceeding  resulting  from  typhoid  epidemic  at  Mankato 
in  1908, 

Snow-Field,  Determination  of.  Determination  of  Water-Supply  from  Snow 
Fields.  Eng.  News-Rec,  vol.  83.  no.  17,  Oct.  23,  1919,  pp.  766-768.  1  fig. 
Snow  sampler  measurements  and  tables  based  on  investigations  made  in  Sierra 
Nevada   Mountains. 


WORKS   COUNCILS 

International  Harvester  Co.  Plan.  Some  Experiences  in  Industrial  Relations, 
Arthur  II.  Young.  Factory,  vol.  24,  no.  2,  Feb.  1,  1920,  pp.  259-264.  Eleven 
months'  test  of  Harvester  Co.'s  industrial  council  plan,  principal  feature  of 
which  consists  in  establishment  of  Works  Council  for  considering  and  shaping 
plant's  policies  with  relation  to  matters  of  mutual  interest  to  employers  and 
employees. 

Inited  States.     Works-Councils  in  the  United  States,     Metal  Trades,  vol.  1!.  no   2,; 
2  Feb.  1920,  pp.  78-81.     Summary  of  Report  of  Nat.  Indus.  Conference  Board, 
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C.  L.  Hervey,  M.E.l.c 

CONTRACTING 
ENGINEER 

RAILWAYS       :-:       FOUNDATIONS 

ROADWORK 


Room  310,  Shaughness})  Bldg,  Telephone 

MONTREAL  Main  78U 


Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &   Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


JllTWON  PIPf 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and   MONTREAL 
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Genuine]/ Oak 
MADE  IN  CANADA 

From 
British 
Stock 


''GENUINE  OAK" 

When  it  Comes  to  a  Question 
of  Belting  r 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches  :-TORONTO,  VANCOUVER,  ST.  JOHN,  N.B. 


IAPIDOIITH 

1  TRADE    MARK       fl  I 

ATAKES  concrete  floors  dustproof  and  wear- 
***■  proof  and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory 
routine. 

30,000,000  square  feet  of  concrete   floors   were 
lapidolized  in  1918  alone. 
Specified  by  leading  engineers  and   architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 

MANUFACTURED   BY 

L  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,    -    NEW  YORK 

Distributed  bt 
Evans,  Coleman  &  Evans,  Ltd.,  Vancouver,  B.C.  &  Victoria,  B.C. 
The    Western    Supply    &    Equipment    Co.,    Calgary,     Edmonton    & 

Lethbridge,  Alta. 
John  B.  Keeble  &  Co.,  Toronto  &  London,  Ont. 
Rhodes  Curry  Co.  Ltd  ,      Amherst,  N.S.      Halifax,  N.S.    Sydney,  N.S. 

New  Glasgow,  N.S. 
MacKenzie  &  Thayer,  Ltd.,  Saskatoon,  Sask. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Moncton,  N.B. 
N.  J.  Dinnen  &  Co.,  Winnipeg,  Man. 
Cowen  Co    Ltd.,  St.  Johns,  N.F. 


Yarrows  lis 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 

MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESQUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

ADDRESS:  P.O.  Box  1595,  VICTORIA,  B.C.,    CANADA. 


Chas.  E.  Goad  Engineering  Coy.  Ltd. 

MONTREAL  and  TORONTO 


Special  Canadian  Representatives 
ELECTRIC  STORAGE  BATTERY  COY. 

Manufacturer  of  the 

CHLORIDE  ACCUMULATOR 

TUDOR  ACCUMULATOR 

EXIDE  ACCUMULATOR 


\SoomotW$ 


GEAR  AND  FRICTION  DRIVEN 
GASOLINE  LOCOMOTIVES-2'/2 
TO  25  TONS  ON  DRIVE  WHEEL 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Co. 

MAIN  OFFICE  AND  WORKS 

ROCHELLE,    ILLINOIS 

U.  S.  A. 


6  T0NZSP£tD  GASOLINE.  LOCOMOWf: 


STORAGE    BATTERY    LOCOMO- 
TIVES    1  TO  8  TONS  ON 
DRIVE  WHEELS 
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"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 


INQUIRIES   SOLICITED 


Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 

Works    at:    Fort   William,    Ont.,    St.    Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


STEEL  PLATE  WORK 


Structural  Steel  Work 

Riveted  Steel    Pipe 

Boiler  Breachings 

Refuse  Burners 


Smoke  Stacks 

Stand  Pipes 

Steel  Tanks 

Steel  Bins 

Hoppers 

Flumes 


Send  us  your  specifications 


William  Hamilton  Co. 

LIMITED 

Peterborough,  Canada 


STRUCTURAL  STEEL  AND 
PLATE  WORK 

FOR 
Steel  Plants,  Oreand  Coal  Mines  and  Quarries 


'•£ 

ji 
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Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smokestacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chutes.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow,  Nova  SCOTIA 


PHONE  MAIN  236 

THE 

GATES  REFRACTORIES 

LIMITED 

MANUFACTURERS  OF 

HIGH  GRADE  SPECIAL  SHAPE  FIRE  BRICK, 
PLASTIC  CLAY,  FIRE  CLAYS  AND 
HIGH  TEMPERATURE  CEMENTS 


Head  Office:  382  ST.  JAMES  ST. 
Factory:   MONTREAL  EAST 


T H E  JOH N SOU  F R ICTIONCLUTCH 


A  POWERFUL  LITTLE  CLUTCH 
FOR  LIGHT  DRIVES 


Johnson  Clutches  are  designed  to 
give  the  greatest  pulling  power  in 
the  most  compact  form.  They  are 
unequalled  for  light  drives  on  ma- 
chinery where  the  space  is  limited, 
and  the  service  is  exacting. 

Made  in  eight  sizes,  V2  to  4  H.P.  per 
100  R. P.M.— in  single  and  double 
types,  and  in  any  dimensions 
required. 


Write  for  Catalog  "  D 


THE  CARLYLE  JOHNSON  MACHINE  CO.  Shchktwconn 
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The  Mason  Regulator  & 
Engineering   Company 

Limited 

Manufacturers  and  Distributors  of 
Reliable  Engineering  Specialties 


Marine  Evaporators  and  Distillers. 

Marine  and  Stationary  Feed  Water 
Heaters  and  Feed  Filters. 

Mason    Pressure    Regulators   for 
Steam,  Air  and  Water. 

Power  Plant  Equipment  for  every  service. 


CATALOGUES      GLADLY       FURNISHED 
OFFICE  and  WORKS: 

135-153  Dagenais  Street,    MONTREAL 


»fc 


PANGBORN" 

ROOM    INSTALLATION 

S  A  N  D-B  LASTS 


are  used  by  Uncle  Sam 
and  the  largest  and  most 
progressive  manufactu- 
rers in  this  Country — 
because  they  have  in 
actual  practice  saved  in 
wages  alone  their  entire 
cost  within  a  year. 

A  constant  change  of 
air  from  8  to  10  times  a 
minute  provides  the  best 
possible  working  condi- 
tions for  the  Operator. 

Hygienic  types  with  the 
Operator  working  outside 
the  Room. 


Room 
Sand-Blast 


*&ERSTOWN,MD    "^     vH 

'  SAND-BLAST  SPECIALISTS 


P.  O.  Box  8513 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and     WORK: 


I  Ontario  St.  East 

I    DARLING  and  DAVIDSON 


MONTREAL 


JENKINS  BROS.  Limited 


HEAD    OFFICE  AND  WORKS 

103  St.   Remi  Street, 
MONTREAL,  P.O. 

CANADA 


EUROPEAN   BRANCH 

6  Great  Queen  St., 
Kingsway, 

LONDON,  W.C.  2 
ENGLAND 


MANUFACTURERS  OF 

JENKINS  BROS*  VALVES, 

Packing  and  other  Mechanical  Rubber  Goods 


MORE  GAS        LOWER  COST 

Ordinary  carbide  such  as  used  in  Milburn 
Light  s,  ( for  sale  t  he  world  over )  yields  much 
more  gas  per  pound  and  is  one  third  cheap- 
er than  carbide  in  prepared  cake  form. 

Milburn  Carbide 
Lights 

It  is  not  necessary  for  you  to  make  a 
laboratory  test  to  prove  to  yourself  that 
ordinary  lump  carbide  is  vastly  superior 
to  any  prepared  cake  carbide  for  acetylene 
light.  You  can  test  it  out  on  your  own  job, 
pound  for  pound.  A  Milburn  Light  will 
give  more  gas  from  ordinary  carbide  than 
can  be  generated  by  lights  using  prepared 
carbide  cakes. 

This  is  not  wholly  due  to  the  difference 
in  the  carbide  but  is  also  a  result  of  the 
Milburn  scientific  conical  pocket  system 
of  gas  generation. 

You,  by  using  Milburn  Lights,  can  buy 
low  priced  standard  lump  carbide  and  get 
from  it  greater  lighting  efficiency.  We 
strongly  advise  that  you  seriously  consider 
this  before  buying  the  lights  for  your  next 
contract.  This  economy,  coupled  with 
their  superior  service,  makes  Milburn 
Lights  the  logical  lights  for  you  to  buy. 
Write  for  Booklet  No.  247. 

We  also  manufacture  welding  equipment — 
even/thing  from  a  torch  to  the  largest  gene- 
rator.    Write  for  Booklet  No.  8/,7. 

The    Alexander    Milburn    Company 

Baltimore,  Maryland. 

Branches:    New  York,  Chlcafto,  Pittsburgh,   Philadelphia 

Agencies  throufrhout  the  United  States  and  Canada. 
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WE    MAKE 
STEEL- 
TANKS 

OF       Al_i_       KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT 

STRUCTURAL 
STEEL   WORK 

OF    EVERY    DESCRIPTION 


MacKINNON 
STEEL  CO. 
LIMITED 


Head  Office: 
SHERBROOKE,  Que. 

Montreal  Office 

404 

New  Birks  Building 


Manitoba  Bridge  and  Iron  Works  Limited, 

PRODUCTS  OF  QUALITY  backed  by  EFFICIENT  SERVICE 


WINNIPEG, 
Canada. 


STEEL    STRUCTURES 
Buildings  —  Offices,     Warehouses 

and    Industrial   Plants,  etc. 
Bridges  —  Railway,    Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric.  Travelling,  etc. 
Towers — Transmission. 
PLATE  WORK  —  All  kinds 
STEEL   TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forglngs,  Upset  Rods 
Recent   installation   of    Hydraulic 
Upsetting   Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 

Galvanizing  Plant 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

Shipbuilding 

Ships'  Bolts  and  Spikes  Plain  and 
Galvanized,  General  Forgings, 
Tail  Shafts,  Propellors,  etc.. 

,  Road  Building  and  Earth  Handling 


Castings 

Grey    Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers.Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 
Equipment 


Canadian  Money  —  Canadian  Made  —  Should  Stay  in  Canada  —  For  Canadian  Trade 


CONSTRUCTION 

Oil  Storage,  Gasoline  Tanks,  Air  Receivers,  Pneumatic  Water  Supply  Tanks, 

Smoke  Stacks,    Boiler    Breeching,    Riveted  Steel  Pipe,   Bins  and    Hoppers. 

Heavy  and  light  steel  plate  construction  erected  anywhere. 

TORONTO  IRON  WORKS 


HEAD  OFFICE: 
ROYAL  BANK  BLDG 


LIMITED 

TORONTO 


works: 
cherry  street 


Steel  Cased  Setting  Increases  Efficiency. 


Wickes  Vertical  Water  Tube  Boiler 

Have    you    seen    the    STEEL    CASED    SETTING    for  enclosing 
this  boiler  ? 

Air  infiltration  losses  are  overcome. 

The  highest  possible  thermal  efficiency  results. 

Ask  for  bulletin — Magnitude  and  Prevention  of  Air  Infiltration  Losses — 

SENT  FREE. 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 

SALES  OFFICES: 
New  York  City,  1716  West  St.  Bldg.  Boston,  201  Devonshire  St. 

Chicago,  76  West  Monroe  St.  Detroit,  1118  Penobscot  Bldg 

Pittsburgh,  1218  Empire  Bldg.  Seattle,  736  Henry  Bldg 


Long  Closely  Confined  Gas  Travel 


116     JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


SPRUCE        JACK  PINE 
TAMARACK 


We  shall  start  to  saw  about  May  15th. 

Our  stocks  are  put  up  1",  2", 
and  3"  x  3"  and  wider  x  8  ft.  and 
up  —  separate  widths,  random 
lengths  in  Merchantable  grade, 
random  widths  and  lengths  in 
Cull  grade. 

Your  enquiries  will  be  appreciated 
and  will  have   prompt   attention. 

"  WE  HAVE  FACILITIES  FOR 
DRESSING   AND    MATCHING  " 


BARTRAM  &  BALL  Limited 

WHOLESALE    LUMBER 
Drummond  Building,  MONTREAL,  Que. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


MONTREAL 

10  St.  Peter  Street 

Tel.  Main  7853 


ANACONDA  FOR  CONVEYORS 

HEAT,  ACID  AND  WATERPROOF 
EVIATHAN  FOR  TRANSMISSION 

MAIN  BELTING  COMPANY 

OF  CANADA  LIMITED 

TORONTO 

32  Front  Street  West 

Tel.  Main  1838 


EDMONTON  &  CALGARY 
Gorman,  CI  a  i  cey  &  Grlndley 
Edmonton  -  Alberta 


WINNIPEG 
W.  W.  Hicks,  567  Banning  St 

Slier  brook e  3652 


MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Tests  of  all  Materials  Including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  in  Canada" 

ESTABLISHED  27  YEARS 


CRANE  MALLEABLE  FITTINGS 


CRANE 

LIMITED 

HEAD  OFFICE  S  WORKS 
1280  ST.  PATRICK  ST 

MONTREAL 

BRANCHES  :  Toronto,    Winnipeg,  Vancouver 

SALES  OFFICES  :       Halifax,       Quebec,       Ottawa,        Calgary. 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 

SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytically  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

•'  CONIAGAS  "  A.B.C.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


IMMEDIATE  DELIVERY 

CONTRACTORS  &  MINING 
EQUIPMENT 


NEW 

& 

RELAYING 


RAILS 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
McGill  Bldg.,  MONTREAL. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA    117 


PROFESSIONAL    CARDS 


Jimu  Ewinq,     M    E.  S.  M.  Lovelacb,  B.A.Sc, 
M.E.I.C.  M.E.I.C. 

Altheod  Tremblat,  A.M.E.I.C. 
Mem.  Board  of  Directors  Q.L.S. 

EWING,  LOVELACE  &  TREMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way Location,  Bd.  of  Ry.  Commission   Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING,  14  PHILLIPS  SQUARE, 

Tn.  Upt.  1100  MONTREAL 


Willis  Chipman,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.  E. 
M.  Am.  W.  W.  Assoc. 

OHIPMAN     &     POWER 
CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL  BUILDING 
TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walter  J.  Francis,  C.E. 
M.E.I.C. 
M.Am  Soc.C.E., 
M.Inst.C.E. 


F.  B.  Brown,  M.Sc, 
M.E.I.C. 

Mem. Am  Soc.M.lv 
Mem. A  I.E. E. 


Walter  J,  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "WALtRAN,  Montreal."  W.U.Code 

Long  Distance  Telephone:  Main  6643. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS,   ETC. 

H  anbury  A.  Budden  Cable  Address 

•12  Drummond  Blds..  "Brevet" 

Montreal 


Douglas  Bremner,  C.E.,  A.M.E.I.C. 

J.  H.  Norris,  M.E.,  A.M.E.I.C. 

A.  Reginald,  M.  MacLban,  M.Sc,  Ph.D. 

Major  A.B.McEwen.D.S.O  ,  C.E.,  A.M.E.I.C. 

V.  C.  Mouiton,  B.Arcb. 


Douglas  Bremner  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 
Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 
Tel.  Up  3639    New  BLrks  Building,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply,  Sewerage  and   Drainage:   Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building. 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  78». 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 


625  Coristlne  Building 


MONTREAL 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 


A.M.E.I.C.  Ass.  A.I.E.E. 

DeGASPE  BEAUBIEN 

B.So. 

Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building,      MONTREAL 


309  Beaver  Hall  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


A.  B. 

SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL  —  TORONTO 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,  B.So. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 
Illuminating  Engineering,  Industrial  Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 
Drummond  Building,  Telephone: 

MONTREAL Uptown  823. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemists 

320  Lagauchetlere  St.  W.,        Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  oement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches:  Toronto  and  Winnipeg. 


V.  I  Smart.  B.A..  C.E.. 

M.E.I.C 


J.  A.  Burnett,  E.E. 

A.M.E.I.C. 


Smart  &  Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779  MONTREAL 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Munioipal  and  Trade  Wast*  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


FETHERSTONHAUQH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head  Office:  Royal  Bank  Bldg.,  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.     Booklet  free. 


JOHN  S.  METCALF  CO.,  Limited 

DiaiONTNO  AND  CONSTRUCTING   ENGINEERS 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

4  St.  Francois  Xavier  Street,  Montreal,  Que. 
108  South  La  Salle  Street,  Chicago,  111 
125  Strand.  London.  W.  C.  2,  England. 
395  Collins  St.,  Melbourne,  Australia. 
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The   Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 
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BEFORE 

Caiia[\St., [East, Dunnville, 
Ontario,  in  191-5,  before  the 
use  of  Tarvia. 


f£~ 

HPM^ 

AFTER 

The  same  street  after  three 
years  of  service.     Note  Us 
perfect  condition. 

'Dunnville  turns  to  Tarvia^ 


THE     left-hand      photograph      shows 
Canal  Street,  East,  a   busy  street 
running  past  the  T.  H.  &  B.  Rail- 
way Station,  at  Dunnville,   Ontario,  as  it 
was  in  1915. 

But  in  that  year  the  people  of  Dunnville 
decided  that  it  was  time  to  do  away  with 
this  kind  of  street.  They  wanted  a  firm, 
smooth,  mudless  highway  that  would  be 
good  all  the  year  round,  and  one  that 
automobile  wouldn't  demolish. 

So  they  turned  to  Tarvia.  They  built 
a  street  with  a  "Tarvia-X"  penetration 
surface  —  a  smooth,  firm,  easy-traction 
street,  as  shown  in  the  right-hand  photo- 
graph. 


Every  community  needs  such  streets 

The  Tarvia  made  the  street  waterproof  all 
the  year  round.  No  mud  or  ruts  in  the  winter 
or  spring  !  No  dust  in  the  summer  !  And 
it  also  made  it  automobile-proof,  for  it  gives 
a  road  a  very  tough,  slightly  plastic  surface 
that  is  admirably  suited  to  stand  up  under 
heavy  automobile  traffic. 

Many  ether  Dominion  communities  are  turn- 
ing to  Tarvia  to  solve  their  road  problems. 
Tarvia  offers  better  roads  for  less  money  because 
it  preserves  the  road  surface  and  reduces  the 
annual  upkeep  expense  to  such  an  extent  that  it 
more  than  pays  for  itself. 

Illustrated  booklet  telling  about  the  various 
Tarvia  treatments,  free  on  request. 


Preserves  Roads-Prevents  Dust 


Special  Service  Department 

This  company  has  a  corps  of  trained  engineers 
and  chemists   who  have  given  years  of  study 

to  modern  road   problems.        The  advice  of 
men  may  be  had   for   the  asking  by  any 
one  interested. 

lenearestoffice   regarding 
.r  vicinity, 
aattei  "ill  be  given  prompt  attention. 


MONTREAL 
WINNIPEG 


TORONTO 
VANCOUVER 


The 


Company  ST.  JOHN.  N.B.    HALIFAX,  N.S. 
y     J  SYDNEY.N.S. 
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Lubricants 

For  Manufacturing, 
Mining    and   Milling 

CYLINDER    OILS 

Imperial  Valve  OH 
Imperial  Cylinder  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 
Imperial   20th    Century  Cylin- 
der Oil 

>,N<.lsr.  OILS 

Imperial  Kearsarge  Engine  Oil 
Imperial  Solar  Red  Engine  Oil 
Imperial  Atlantic  Red   Engine 

Oil 
Imperial    Junior    Red    Engine 

Oil 
Imperial   Bayonne   Engine  Oil 
Imperial   Renown   Engine  and 

Dynamo  Oil 
Imperial  Standard  Ga9  Engine 

Ol 
Imperial  AriQ_Compre?sor  Oil 


Reduce  Your  Overhead 


THE  proper  use  of  selected  lubricants  is  a  sure  means  of 
reducing  overhead  expenses  and  of  eliminating  unnecessary 
operating   costs.       Perfectly-lubricated  machinery   gets  less 
wear  and  lasts  longer.      Repair  bills  are  smaller  and  fewer;  depre- 
ciation is  kept  at  the  lowest  possible  figure  when  lubricants  are 
chosen  with  an  eye  to  mechanical  needs  and  service  conditions. 

Imperial  Lubricants  are  designed  to  meet  definite  needs  and 
conditions.  Made  from  the  best  crudes  they  are  formulated 
and  designed  for  real  service.  They  are  Canadian-made  and 
readily  obtainable  everywhere  in  Canada  through  our  extensive 
distribution  system. 

There  is  a  "just  right"  grade  of  lubricant  for  each  type  of 
machinery  and  for  each  moving  part — railroad,  marine,  power 
plant,  factory  and  mill.  The  right  use  of  Imperial  Lubricants 
will  reduce  your  overhead. 

Imperial  Lubrication  Engineers  are  at  your  service  for 
consultation.  Their  co-operation  and  recommendation  for 
better  lubrication  are  part  of  Imperial  Oil  Service. 

Write  us  at  50  Church  Street,  Toronto,  or  at  any  of  our 
branches,  for  an  appointment  or  for  further  information. 


IMPERIAL  OIL  LIMITED 

Power  ♦  Heat  ♦  Light  *  Lubrication 

B  RANCHES   IN  ALL   CITIES 
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Non-Failure  Record  Established  on 
New  Haven  Electrified  Zone 


The  International  Nickel  Company  of  Canada,  Limited 

HARBOUR     COMMISSION     BUILDING 

TORONTO,   ON T. 
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rT'HE  use  of  Monel  Metal  in  the  valves,  condensers  and 
-*-  other  equipment  in  the  Cos  Cob  power  plant  of  the 
New  York,  New  Haven  &  Hartford  Railroad  has  materially 
helped  to  maintain  heavy  train  schedules  in  the  elec- 
trified zone  with  maximum  economy  of  operation  and 
fewer  interruptions  to  service. 

Valves  equipped  with  Monel  Metal  discs,  seat  rings  and 
stems  have  been  used  on  high  pressure  superheated  steam 
mains,  and  turbines  since  1912  with  no  repairs  except 
occasional  packing. 

Condenser  Shaft  Sleeves  of  Monel  Metal  fail  to  show 
corrosion  after  seven  years  exposure  to  salt  water  where 
bronze  previously  had  quickly  failed. 

Monel  Metal  has  replaced  cast  iron  for  impellers  and 
runners  on  the  I,e  Blanc  condenser  pumps  i  which  handle 
salt  water  with  other  impurities)  because  Monel  wears 
longer  and  withstands  erosive  and  corrosive  action. 

Brass  bolts  holding  the  sealing  rings  on  the  Westing- 
house  remover  pump  deteriorating  after  about  one  year 


were  replaced  with  Monel.  The  Monel  bolts,  after  several 
years  show  no  sign  of  deterioration  and  are  good  for 
many  more  years. 

Monel  Metal  withstands  alkalies,  high  temperatures, 
most  acids,  corrosion  and  the  erosive  action  of  hot  gases 
and  superheated  steam.  Can  be  cast,  forged,  rolled,  ma- 
chined, drawn,  soldered,  brazed  and  welded  by  electric  or 
oxy-acetylene  method.  Takes  and  retains  a  perfect 
nickel  finish. 

These  properties  have  created  a  wide  demand  for 
Monel  pump  rods,  plungers  and  liners;  aeroplane  parts; 
mine  screens;  pickle  pins;  marine  fittings;  oil,  gas  and 
refrigerating  machinery;  dairy  equipment;  storage  batte- 
ry casings  and  screw  machine  products. 

The  name  Monel  is  given  to  a  line  of  metal  products 
developed  from  a  natural  alloy  67' ,  nickel,  28'  ,  copper 
and  5'  ,  other  metals.  These  products  include  Monel 
rods,  Monel  castings,  Monel  wire,  Monel  strip  stock, 
Monel  sheets,  etc. 


Monel  Metal  may  solve  your  difficulties— our  Technical 
or   Sales    Department   will    gladly    cooperate    with  you. 


The  International  Nickel  Company  of  Canada,  Limited 


HARBOUR     COMMISSION     BUILDINC 

TORONTO,    ONT. 
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FRASER  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need         .... 


Our  Experience  Includes  :-- 

Dams,  Power  Plants,  Paper  and   Pulp   Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,   Industrial  Plants  and  Towns. 


YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANDLING  MATERIAL 

BY  USING   THE  PORTABLE  SCOOP  CONVEYOR 

It  saves  6  to  12  shovellers. 

It  will  handle  any  material: 

Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Firms 
are  Cutting  their  Costs  by  this 
Machine. 

Write  for  Prices  and 
Bulletin  "E.M." 

The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Sole  Canadian  Agents 

ST.  JOHN,  N.B.  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 
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If  It's  Rubber 
We  MaKe  It 

Rubber  has  become  probably  the  most 
universally  used  material  in  the  world.  In 
every  factory,  office,  store,  and  household, 
some  article  of  rubber  is  used  daily  as  an 
important  part  of  the  equipment.  Few  users 
recognize  its  utility  or  its  quality  —  to  them 
the  important  item  is  price. 

When  you  buy  rubber  goods  be  certain  that 
you  get  a  Dominion  Rubber  System  product. 
It  is  your  assurance  of  superior  quality  and 
satisfactory  service.  These  products  include 
Rubber  Goods  for  every  conceivable  purpose 
in  standard  stock  sizes,  or  specially  made  to 
meet  your  needs,  in  factory,  mill,  mine, 
lumbercamp,  shipbuilding,  marine  or  other 
industry. 

Dominion  Rubber 
System  Products 

BELTING — For  power  transmission,  con- 
veyor, and  elevator  service.  Bucket  belts, 
Vanner  belts,  belts  for  brick-making 
machinery,  lumbering,  and  all  exposed  or 
outside  work. 

HOSE — For  steam,  air,  water,  oil,  acids, 
suction  and  sand — fittings  and  nozzles. 

PACKINGS — Sheet  packings  and  special 
packings  for  high  and  low  pressure  service, 
and  for  every  other  purpose. 

MOULDED  RUBBER— Plumbers'  supplies, 
matting,  tilling,  special  moulded  and  cut 
goods. 

FIRE  EQUIPMENT— Hose,  coats,  covers, 
reels,  brass  fittings,  helmets,  etc.  Also  a 
complete  line  of  fire-fighting  necessities 
for  factory  and  home. 

Our  technical  experts  will  gladly  assist  you, 
without  cost,  to  select  such  equipment  as  you 
may  require  for  regular  or  special  service 

Phone  or  wire  our  nearest  service  branch. 


Dominion  Rubber 

System 
Service  Branches 


Halifax, 

St.  John, 

Quebec, 

Montreal, 

Ottawa, 

Toronto, 

Hamilton, 

London, 

Kitchener 

North  Bay. 


Fort  William, 

Winnipeg, 

Brandon, 

Kegina, 

Saskatoon, 

Edmonton, 

Calgary, 

Lethbridge, 

Vancouver, 

Victoria, 


Engineering  Service 

There  has  never  been  a  time  when  there  was  so  much 
activity  in  the  developing  of  new  tools  and  machines 
as  now.  The  whole  world  is  going  through  a  pro- 
cess of  reconstruction.  Destruction  must  and  will 
be  followed  by  construction.  And  the  whole 
industrial  world  is  right  now  preparing  itself  for 
this  tremendous  work. 

To  assume  that  the  old  is  good  enough  is  dangerous. 
The  new  and  better  is  continually  pushing  old  forms 
aside.  Only  the  best  is  good  enough.  This  is  the 
law  of  progress,  never  so  active  and  insistent  as  now. 

The  engineering  force  of  the  Gurney  Ball  Bearing 
Company  is  ready  to  help  the  machine  designer  when 
he  encounters  bearing  problems.  Some  mighty  use- 
ful machines  are  being  built  which  the  builders  have 
said  they  could  not  have  made  without  Gurney  bear- 
ings. 

Other  machines  and  tools  which  this  eager  world 
wants  are  perhaps  held  back  only  for  lack  of  certain 
definite  elements  which  it  is  our  specialty  to  supply. 

It  may  be,  Mr.  Machine  Builder,  that  your  particular 
problems  may  be  solved  by  our  system  of  engineer- 
ing service. 

Try  us. 

Gurney  Ball  Bearing  Co. 

CONRAD    PATENT    LICENSEE 
JAMESTOWN,  -  N.  Y. 


StIRNEY 
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MEAD-MORRISON 


HOISTING 


and 


Conveying  Machinery 

Built   By 
Canadians 

Lifts  The  Load 
of  Industry 

Reduce  costs  by 
using  'l  MEAD  -  MORRISON  " 
equipment  —  known  for  its 
DEPENDABLE       SERVICE. 

"MEAD-MORRISON"  machinery 
have  the  contractors  confidence. 
They     are     always     on     the     job. 


Contractors  for  Complete 
Labor  Saving  Plants 


Put  The  Problem 
Up  To   Us! 


CANADIAN  MEAD-MORRISON  CO 

•  LIMITED 

285  BEAVER  HALL  HILL 
I  MONTREAL 


WELLAND    ONT. 


as 


FILES 


Search  as  you  will 
you  will  not  find 
a  line  of  Files  that 
compares  with 
SIMONDS  the 

celebrated  files  for 
efficient  cutting. 

With  their  found- 
ation of  the  tough- 
est steel  that  can 
be  obtained,  and 
made  in  our  own 
mills  SIMONDS 
FILES  meet  the 
requirements  for 
all  metal  working 
purposes. 


III 


l 


ponds* 


Simonds  is  the 
gold  medal  win- 
ning file. 

We  make  all  kinds 
of  files  for  Mill, 
Machine  Shop  and 
Repair  Shop. 

Write  for  Catalog 
and  Prices. 


SIMONDS 
FILES 


.gimonds 


\ 


Simonds  Canada  Saw  Co. 


LIMITED. 


"The  Saw  Makers" 

MONTREAL,  Que. 
Vancouver,  B.C.,   St.  John,  N.B. 
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Specializing  in  .      _ent 


SINCE  1900  — the  year  we  founded 
our  business  we  have  developed 
and  perfected  many  styles  and 
types  of  Elevator  Equipment. 

To-day,  we  take  particular  pride 
in  the  excellence  of  Turnbull  Elect- 
ric Elevators.  As  architects  and 
engineers  realize,Turnbull  Elevators 
of  this  type  are  exceptionally  satis- 
factory. In  construction  they  are 
sound,  practical ;  and  in  upkeep  they 
are  remarkably  free  from  trouble. 

They  give  service,  at  a  most  econ- 
omical cost  over  a  period  of  time 
limited  only  by  the  life  of  the  build- 
ings in  which  they  are  installed. 
The    Turnbull     Compression    type 


safety  device,  which  is  standard 
equipment,  is  a  feature  that  merits 
every  consideration. 

Turnbull  Electric  Elevator  equip- 
ment, for  whatever  purpose,  is  your 
guarantee  of  perfect  satisfaction. 

Let  us  explain  more  fully.  Full 
description,  together  with  plans, 
specifications  and  estimates  will  be 
sent  free  on  request. 

TtaMBULL  Elevator 

MANUFACTURING  CO  TORONTO 

Head  Office  &  Works  : 
JOHN  ST.,  TORONTO. 

MONTREAL  OFFICE:  202  MAPPIN  BLDG 


DEPENDABLE 

POWER 

EQUIPMENT 

Land  and  Marine.— 


Horizontal    and    Vertical    Steam    Engines, 

Steam  Turbines,     

Return  Tubular  and  Water  Tube  Boilers, 
Reciprocating  and  Centrifugal  Pumps, 
Condensers,   Heaters,   Tanks,    Stacks,    Etc. 

—  ALSO  - 

Safes,    Vaults    and    Deposit    Boxes. 


Showing  A  REES  RoTURBo  Patent  Pressure   Chamber  Pump  Direct-connected  to  a  G.  &  McC.  Co.    "WAIT" 
Steam  Turbine  built  for  The  Salts  &  Potash  Company,  Kitchener. 

REES  PUMPS  ARE  HIGHLY  EFFICIENT  UNDER  VARYING  HEAD  8c  VOLUME. 

They  are  Self  Regulating,  no  matter  what  happens  to  suction  or  dischaige  —  sudden  drop  or  over-load — they  automatically 
adjust  themselves  to  the  new  conditions  without  damage  to  themselves  or  to  the  Prime  Mover.  Investigate  the  merits  of 
these  pumps: — 

CATALOGUES,  SPECIFICATIONS,  PRICES,  ETC.,  ON  REQUEST. 

Sole  Canadian  Manufacturers 

the  goldie  8c  Mcculloch  Co.,  limited 

HEAD  OFFICE  AND  WORKS,  GALT,  ONTARIO,  CANADA. 


TORONTO    OFFICE: 

Suite  1101-2 

Bank  of  Hamilton  Bld'fi. 


WESTERN  BRANCH: 

218    McDermott    Ave., 
Winnipeg,  Man. 


QUEBEC  AGENTS  : 

Ross  &  Grelg, 

400   St.    James    St. 

Montreal.  Our 


BRITISH  COH  Mill  \  \«.i  vi  S 
Robt .  Hamilton  &  Co. 

\  .1111  (HIV  IT,    B.C. 
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The  trim  compactness  of  this  30-ton 

CYCLONE  HOIST 

is  typical  of  the  whole  range  of  sizes,  from  y4  ton  to  40  tons.  No 
doubling  up  of  hoists  is  required  with  the  "Cyclone"  mechanism — 
the  increased  power  of  the  larger  sizes  is  obtained  by  increasing  the 
size  of  the  working  parts. 

"Cyclone"  hoists  get  their  leverage  and  power  without  use 
of  any  small  gears  or  pinions,  by  a  method  entirely  different  from 
that  used  in  any  other  hoist.  "  Cyclone  "  construction  balances 
loads;  lessens  friction,  vibration  and  wear;  increases  strength; 
and  produces  a  smooth,  easy  running  hoist  that  will  outwork 
any  other. 

If  you  have  anything  to  do  with  hoisting  and  conveying,  you 
will  be  interested  in  our  booklet  on  "Cyclone"  hoists  and 
"Matchless"  trolleys.    Shall  we  send  you  a  copy  ? 

"Cyclone"  Hoists  are  made  by 
THE   CHISHOLM -MOORE  MFG.  CO.,  CLEVELAND 


Sole  Canadian  Distributors  : 


Lyman  Tube  &  Supply  Co.,  Limited 


Montreal 


Toronto 


Winnipeg 


New  York 


PACKARD  Transformers— Meters 


Pressed  Copper  Terminals 
High  Tension  Switching  Equipment 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND  FOR  BULLETINS 

The  PACKARD  ELECTRIC  CO.  Ltd 

Factory    and    Head    Office:     ST.  CATHARINES,  Ontario 


725  Power  Building, 
MONTREAL 


BRANCH  OFFICES  : 

703  Confederation  Life  Bldg, 
WINNIPEG 
401  Temple  Building, 
TORONTO 


AGENTS:    Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


J.  T.  Warren,  738-11  th  Ave  West,  Calgary,  Alta. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


■  '^T 


Manufacturers  of : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  1860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth" 
(On  Government  Dredge  No.  109) 


ST.GABRIEL©  "IC A  *****,    £ 


Wv--j0"-  D  OES  ANGES 


QUEBEC 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  •     •  .  • 


BROUGHTON 


CAST  UNCUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 
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SPRA 


STEPS    OF     PROGRESS 

The  non -condensing  engine, 

The  open  cooling  pond, 

The  grill -work  cooling  tower, 

The  ordinary  spray  system, 
The  SPRACO  COOLING  POND. 

The  SPRACO  NOZZLE  gives  maximum  cooling  effect  because  it  does  not 

merely  spray. — 
The  center  jet  ATOMIZES. 

WRITE  FOR  BULLETIN  C  1G 

Spray  Engineering  Company 

BOSTON,     MASS. 

Also  manufacturers  of  Spraco  Air  Washers,  Spraco  Painting   Equipment,  Spraco  Nozzles  for  all 

purposes,  Vaughan  Flow  Meters. 


THE 

ONLY 

CENTER 

JET 
NOZZLE 


t& 


SPRAY  ENGINEERING  CO.   BOSTON,  MASS. 


CANADIAN 
STEEL  FOUNDRIES 

LIMITED. 


O.  H.  STEEL 

Bridge  Castings 

Car  Couplers 

Draft  Arms 

Locomotive  Castings 

Machinery  Castings 

Machine-Moulded  Gears 

Marine  Castings 

Press  Castings 

Rolling  Mill  Rolls 

Wheel  Centres 

Etc. 


SOME  OF  OUR  PRODUCTS 


ALLOY  STEEL 


MANGANESE 

Bucket  Lips 

Crusher  Jaws 

Dipper  Teeth  Tips 

Mixer  Teeth 

Pins,  Bushes 

Special  Trackwork 

Etc. 


OTHER  ALLOYS 

Crank  Pins 

Crank  Shafts 

Loco.  Side  Frames 

Rolling  Mill  Rolls 

Roll  Shells 

Self-Lubricating  Wheels 

Etc. 


TRACKWORK 

Electric  Railway  Layouts 

Industrial  Railway 

Layouts 

Steam  Railway  Layouts 

Diamonds 

Frogs 

Mates 

Switches 

I 

Rail  Benders 

Rail  Braces 

Switch  Stands 

Etc. 


Transportation  Building,  Montreal 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  elide  valve, 
vertical,  horizontal 
simple  and  compound. 


Boil 


ers 


Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 


Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 


Montreal  Office: 
Phone  Westmount  6800. 


Toronto  Office: 
20   Victoria   Street. 


We  have  in  stock,  for  immediate  shipment,  3  "Sidney"  Double  Back 
Gear,  Quick  Change  Gear  Engine  Lathes,  complete  with  regular  equip- 
ment.    2  of  these  Lathes  are  19"  x  10  ft.  bed  and  1  is  17"  x  10  ft.  bed. 

This  is  a  line  we  have  discontinued  carrying,  and  we  offer  them  at  the  actual  cost 
price.    The  19"  Lathes  actually  swing  21"  and  the  17"  Lathe  actually  swings  19". 
This  is  an  exceptional  opportunity  for  any  Shop  Superintendent  who  may  be  in  the 
market  for  Lathes  of  these  sizes. 

SEND  FOR  PRICES  AND  FULL  PARTICULARS  TO 

The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305  St.  James  Street. 
Montreal 
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ROAD  ROLLERS  &  PRESSURE  SCARIFIERS 


• 


BRANTFORD,-ONTARIO,CANADA 


A  Waterous  Roller  with  steam 
pressure  scarifier  attached  makes  the 
most  economical  and  efficient  road 
making  machine  that  can  be  purchased. 

The  Waterous  double  cylinder  roller 
has  been  manufactured  in  Canada  for 
over  20  years  and  has  long  been  acknowl- 
edged as  the  standard  roller  for  Canadian 
roads  having  built  more  miles  of 
Canada's  good  roads  than  all  other 
makes  combined. 

The  steam  pressure  scarifiers  which 
are  being  manufactured  by  us  under 
patent  rights  in  Canada  are  so  efficient 
and  economical  of  operation  that  no 
roller  is  complete  without  it. 

A  few  of  its  advantages  ate : 

Always  with  the  roller  when  needed. 

One  man  operates  both  roller  and 
scarifier. 

Scarifies  approximately  6  ft.  width  at 
regular  working  speed  of  roller. 

Piston  leak  proof,  therefore  no 
wastage  of  steam. 

Depth  and  width  of  cut  varies  to 
suit  work  in  hand. 

Raises  automatically  in  striking 
hidden  obstacles. 

Held  up  out  of  way  when  not  in  use. 

WRITE      FOR     LITERATURE     AND      PRICES. 


Paper  5  Box  Board  Machinery 

(Fourdrinier  and  Cylinder  Type) 

PULP    DRYING    MACHINES 

MILLSPAUGH  SHOWER  PIPES  GRANITE  PRESS  ROLLS 

BRASS  COVERED  ROLLS 

DAVIES  OSCILLATING  SUCTION  BOXES 

BARKING  DRUMS  PULP  DIGESTORS 

P.A.  P.A.  SCREEN  (Spangenberg  System)  FOR  PULP  AND  PAPER 

The  Dominion  Engineering 

and 

Machinery  Company,  Limited 


Works  :  Lachine,  Que. 


c7V!ONTREAL 


Phone  Westmount  6800 
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HE  VALVE  THAT  MAY  AT  ALL  TIMES 
BE  RELIED  ON  TO  FUNCTION 
PROPERLY  AND  TO  PREVENT  STRAIN 

REL  IANCE        TO  THE  BOILER  which   it  guards 


IS  A 


it 


McAVITY" 

IMPROVED 

POP  SAFETY  VALVE 


THESE  VALVES  ARE  APPROVED 
FOR  USE  IN  ALL  PROVINCES  OF 
THE     DOMINION     OF     CANADA. 


T.  McAVITY  &  SONS,  Ltd 

ST.  JOHN,  N.B.,  Can. 

MONTREAL        TORONTO        WINNIPEG        VANCOUVER 


Canada  Wre&  Cable  Company  Limited 


TORONTO 


Phone  Belmont  2300 


"\\f  E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S. M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674   Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W...    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 
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PEDLARS  rm>  CULVERTS 

"^^HENEVER  you  install  a  Pedlar  Culvert  you  can 
rest  assured  that  it  will  always  be  equal  to  its 
job.  They  have  the  inherent  strength  to  support 
the  greatest  pressures.  Being  made  from  the  cele- 
brated anticorrosive  Toncan  Metal,  heavily  galva- 
nized, they  will  not  rot  or  rust.  Frost  and  ice  will 
never  crack  them.  All  you've  got  to  do  to  solve  any 
culvert  problem,  whether  on  railway  or  highway,  is 
to  figure  the  capacity  required  and  then  send  in  your 
order  for  Pedlar's  Culverts.  We  carry  a  stock  of 
all  sizes  at  all  branch  warehouses.  Prompt  ship- 
ment is  always  assured. 

Sizes,  8  to  84  inches.     Lengths  up  to  40  feet  with 
coupling  bands  supplied  free  for  longer  lengths. 

Write  for  Culvert  Booklet  M.J. 

The  Pedlar  People,  Limited 

(Established  1861) 

Executive  Office  and  Factories:      OSHAWA,  Ont. 

Branches:        Montreal        Ouebec         Halifax         St.  John,  N.B. 

Ottawa    Toronto    Winnipeg    Vancouver 


HHBBJHHI 
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RAYMOND 

Concrete 

PILES 

The  exclusive 

Raymond  Method 

The  Raymond  Method  is 
the  ONLY  method  of 
concrete  pile  formation  in 
which  the  concrete  is  cast- 
in-place  in  a  spirally  rein- 
forced steel  shell  which  is 
left  In  the  ground.  The 
shell  is  left  in  the  ground  to 
make  CERTAIN  that 
underground  conditions  will 
NOT  distort  or  weaken  the 
"green"  concrete  pile  co- 
lumn. 


A  loim  for  Every  Pile 
A  Pile  /or  Every  Purpose 


AMBURSEN 

and  all  types  of 

DAMS 

and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  us  to  show  you  pho- 
tographs of  work  accom- 
plished. 

We  are  prepared  to  do 
all  kind3  of  hydraulic 
work  and  concrete  struc- 
tures. 
Ambursen  Hydraulic 
Construction  Co.  of  Canada 
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GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed— Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power 

Co. 

Montreal, 

25,000,000 

Medicine  Hat,  Alta., 

6,000,000 

St.  Johns,  Que., 

3,000,000 

Fredericton,  N.B., 

2,000,000 

Woodstock,  N.B., 

1,000,000 

Cartierville,  Que., 

1,000,000 

Aylmer,  Que., 

1,000,000 

St.  Rose,  Que., 

500,000 

Laval  des  Rapides,  Que. 

300,000 

Berthier,  Que., 

300,000 

THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


■  ■ 


Dominion  Copper  Products 
Company,  Limited 


MANUFA C TURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


Office  and  Works:     LACHINE,  Que,  Canada. 
P.O.  Address:  MONTREAL,  Que.  Cable  Address :  "DOMCOPPER" 


a 


ROGER  MILLER  &  SONS  Limited 

Engineers  and  Contractors 

—  WE  FEATURE  — 

Docks  Harbors  Breakwaters 

Canals  Foundations  Industrial  Plants 


Head  Office  s  Lumsden  Bldg.,      -      -       TORONTO. 


This  Journal  is  printed  by                                  9  MONTREAL'S 

^TTT.                                 I  HIGH    GRADE    PRINTERS 

THE  |     

QUALITY       SERVICE       SATISFACTION 

5  ASK    FOR    OUR    PRICES 

)  BEFORE  PLACING  YOUR 

I  ORDERS  FOR  PRINTING 

COMPANY                               I  39  Dowd  St.,  MONTREAL  Tel.  Main  112 

a 


MODERN 
PRINTING 


FOR  MODERN  GOOD  ROADS 


USE 


DOMTARBOND 

{Trade    Mark) 

The  best  bituminous  material  for  construction  and   maintenance 

of  modern  automobile-proof  roads- 
Made  in  five  standard  qualities— a  DOMTAR  BON  D  for  every  purpose. 


DOMTARBOND  No.   1. 

DOMTARBOND  No.  2. 

DOMTARBOND  No.  3. 
DOMTARBOND  No.l4. 
DOMTARBOND  No.  5. 

DOMTARBOND  No.  6. 


Used  cold  for  dust  laying  and  light  surface 
dressings  as  primer  coat  for  macadam  and 
for  wood  block  treatment. 

Used  cold  for  surface  dressing  and  dust 
layer  —  heavier  than  DOMTARBOND 
No.  1.  / 

Used  for  cold  patching  (use  this  material 
and  avoid  the  hot  kettle.) 

Used  hot  as  a  surface  treatment  for  any 
road. 

Used  hot  as  a  construction  material  for 
either  hot  mix  or  penetration  method  of 
road  construction. 

Pitch  filler  for  sealing  wood  block,  brick 
or  stone  pavements  and  gutters. 


Manufactured  from  all  Canadian  material  in 
Canadian  factories  by  the 

DOMINION  TAR  &,  CHEMICAL  CO.,  Limited 

at  the  largest  Tar  distilling  plants  in  Canada 

Situated  at  SYDNEY,  N.S.  and  SAULT  STE.  MARIE,  ONTARIO 

Our  Engineering  Department  is  prepared  to  co-operate  with  and  advise  those  interested 
in  the  use  of  our  materials  for  good  roads. 

All  communications  to  Sales  Office — 

DOMINION    TAR    &,    CHEMICAL    CO.,    LIMITED 

400    McKinnon    Building,    Melinda    Street  TORONTO 


THE  JOURNAL  OF 
THE  ENGINEERING  INSTITUTE 

OF  CANADA 


*•** 
& 


TO  FACIUTATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS, 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS.  TO 
ENCOURAGE  ORIGINAL  RESEARCH.  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION   TO   THE  PUBLIC." 


MAY  1920 


PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTITUTE  OF  CANADA, 


III 


AT  176  MANSFIELD  STREET,   MONTREAL 


No.  5 


SKF  Policy- 


HE  FIRST  ESSENTIAL  in  Ball  Bearing  applications 
is  to  give  you  a  recommendation  that  will  be 
absolutely  successful,  and  surpass  your  highest 
expectations  as  to  efficiency  and  durability. 

THE  SECOND  is  to  make  the  price  as  low  as  possible. 
This  can  only  be  done  by  large  production  of  "one  quality 
product"  —  THE  BEST. 

Our  affiliations  are  a  guarantee  to  you  of  the  above 
requirements  being  properly  fulfilled. 

SKF  industries,  Inc.,  New  York. 

SKF  Ball  Bearing  Co.,  Hartford,  Conn. 

Hess-Bright  Mfg.  Co.,  Philadelphia. 

Atlas  Ball  Mfg.  Co., 

SKF  Engineering  Laboratories,  Philadelphia. 

Factories  also  in  England,  Sweden  and  France. 

"A  SERVICE  UNEQUALLED" 


CANADIAN    SKF   COMPANY,  LIMITED 


412  St.  James  St. 
MONTREAL. 


83  King  Street  W. 
TORONTO. 
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18 -inch 

Crank.  Slotting 

Machine 


A.  C.  Motor  Drive  Through 
Speed  Box 

10H.P.Motor-l,000R.P.M. 


The  Jofm  Bertram 
X.S012S  Go.,Limited 

OONDHS.  ONTNR/IO. 

Montreal,  723  Drummond  Building 
Toronto,  -  1002  C.P.R.  Building 
Vancouver,  609  Bank  of  Ottawa  Bldg. 
Winnipeg,  1205  McArthur  Building 
Halifax,  -  Davidson  Building 
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WOOD  PIPE  -  ANCIENT  and  MODERN 


The  Old  Style  Bored  Log  Wood  Pipe. 


Modern  Wire  Wound  Wood  Stave  Pipe  Made  from  Famous  B.C.  Fir. 


Continuous  Wood  Stave  Pipe  Made  from  Famous  B.C.  Fir. 


The  uses  to  which  our  Wood  Stave  Pipe  can  be  put  are  very  numerous  and  cover  practically 
all  pipe  requirements.  The  simplest  low  pressure  gravity  installation  finds  its  requirements 
covered  by  a  special  pipe  designed  for  the  purpose.  High  head  gravity  or  pumping  systems 
are  also  taken  care  of  by  our  special  high  pressure  pipe.    Write  us  for  details. 

PACIFIC  COAST  PIPE  CO.,  LTD. 


1551  Granville  St. 


VANCOUVER,  B.C. 
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LUDLUM  STEEL 

(CONSISTENTLY  UNIFORM) 


Back  of  the  unsurpassed  quality  and  absolute  uni- 
formity of  Ludlum  Steels,  are  our  Laboratories — metal- 
lurgical and  chemical.  The  laboratories,  fully  supplied 
with  the  most  up-to-date  equipment  obtainable  and 
under  the  supervision  of  progressive  men  of  the  very 
highest  caliber,  allow  us  to  lead  the  way  in  the  manu- 
facture and  improvement  of  steels  of  quality. 

Do  you  realize  that  the  majority  of  large  users  and 
twist  drill  and  milling  cutter  manufacturers  in  America 
are  using  Ludlum  Steels? 


Mohawk  Extra 

High  Speed  Steel 

Albany 

Alloy  Tool  Steel 

Huron 

Alloy  Die  Steel 

Seminole 

"Foolproof"  Chisel  Steel 

Pompton 

Carbon  Tool  Steel 

Oneida 

Oil  Hardening  Steel 

Teton 

Ball  Bearing  Steel 

Yuma 

Chrome  Magnet  Steel 


Prompt  shipment  from  warehouse 
stock  at  Watervliet,  N.  Y. ;  Detroit,  Mich. ; 
Chicago,  111.;  or  Cambridge,  Mass.,  han- 
dled through  our  branch  offices. 


LUDLUM  STEEL  COMPANY 

General  Offices  and  Works: 

WATERVLIET,  N.  Y. 

Branch  Offices: 


Chicago 


Cincinnati 


Cambridge,  Mass. 


Detroit 


Cleveland 


Philadelphia 


Buffalo  New  York  City 

Pittsburgh 
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This  Concrete  Dam 

Successfully  Met  a  Severe  Test 

CANADA  is  justly  proud  of  her  "white  coal."     The  development  of  the 
Dominion's    water    power    has    employed    the    highest    skill    of     the 
engineering     profession  —  and     in     this    development    concrete    and 
reinforced   Concrete  Construction   have  played   an  important  part — both  as 
regards  publically-owned  and  privately-owned  water  rights.  » 

Our  illustrations  are  from  photos  of  the  Southern  Canada  Power  Company's  plant  at  Drummondville,  Quebec. 

The  top  view  shows  the  completed  Dam — and  the  arrow  points  to  the  location  of  the  Power  House. 

The  lower  view  illustrates  the  splendid  resisting  qualities  of  Concrete.  The  breaking  up  of  the  ice  nine  days 
before  the  completion  of  the  work,  unexpectedly  flooded  the  dam;  yet  the  structure  was  uninjured  by  the  severe 
strain  thus  suddenly  placed  upon  it. 


Canada  Cement  Company   Limited 


HERALD     BUILDING     MONTREAL 

t  SALES    OFFICES    AT 


Montreal 


Toronto 


Winnipeg 


Calgary 


SPECIFY 

Canada    Cement 

Uniformly    Reliable 


CANADA  CEMENT 

CONCRETE 

FOR    PERMANENCE 


Our  Service  Department  is  anxious  to 
co-operate  In  all  lines  of  work  for  which 
Concrete  is  adapted.  Our  library  is  at 
your  disposal  at   all  times  without  charge. 
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THE  STREETS  OF  CANADA'S  CAPITAL  ARE  ASPHALT 


Gloucester  St.— one  of  Ottawa's  beautiful  Asphalt  streets, 
with  Imperial  Paving  Asphalt 


Paved  in  1917 


Area  of  Permanent  Pavements  in  Ottawa  up  to  1917  inclusive: 

Total  Area  Existing 

laid  Surface 

Total                      including  Area 

Miles     Existing    repavinu;  1918 

including  Mileage      curb  to  curb  to 

Class  of  Pavement               Re-pav'g      1917           curb  curb 

Asphalt 32.29        32.29        611,180  611,186 

Asphalt  and  stone  block 13.68        11.95        357,598  310,663 

Asphalt  and  wood  block 137          1.37          39,183  39,183 

Pitulithic 0.54          0.54            4.600  4,600 

Bitulithic  and  stone  block. ..  .           0.08          0.08             1,700  1.700 

Rocmac 0.34          0.34            5,377  5,377 

Stone  Block 0.53          0.47          11,960  10,346 

Tarvia 2.91          2.94          48,039  48,039 

Tar  macadam 4.87          3.94          84,835  71 ,041 

Tar  macadam  and  stone  block         0  OS          0.08            1.868  1,868 

Wood  bloc? 1.32           1.32          29.256  29.256 

58.01  55.32  1,195,602  1,133,259 
Asphalt  and  stone  block  areas  include  133.932  square  yards  stone  block. 
Asphalt  and  wood  block  areas  include  15.078  square  yards  wood  block. 
Asphalt  area  mileage  includes  asphalt  macadam  pavements. 

^\^ 7"HILE  the  roads  leading  to  the  Capital 
▼  ▼  are  still  among  the  poorest  thorough- 
fares in  the  Province  of  Ontario, 
Ottawa  itself  enjoys  the  distinction  of  having 
streets  unsurpassed  by  any  city  in  the 
Dominion,  and  over  72 fy  of  the  streets  in 
Ottawa  are  Asphalt  paved." 

"The  table  shows  that  up  to  the  end  of  1917, 
there  were  812,022  square  yards  of  Asphalt 
out  of  a  total  of  1,133,259  square  yards  of 
permanent     pavement.     During     1918     only 


13,794  square  yards  were  laid  but  it  was  all 
Asphalt;  and  in  1919,  Ay2  miles  more  of 
Sheet  Asphalt  was  laid." 

"The  predominance  of  Asphalt  over  all  other 
types  of  pavement  in  the  Canadian  Capital  is 
significant.  Ottawans  are  proud  of  the  clean, 
uniform  appearance  of  their  streets,  and  of  the 
admirable  way  they  stand  up  under  all  forms 
of  traffic." 

"Ottawa  uses  Imperial  Asphalts.  Gloucester 
Street  is  Sheet  Asphalt  made  with  Imperial 
Paving  Asphalt  under  the  supervision  of  the 
Commissioner  of  Works.  Many  other  streets 
have  been  paved  with  Imperial  Asphalt  by 
such  well-known  contractors  as  the  Ottawa 
Construction  Company,  Ltd.,  and  O'Leary 
Bros.  They,  too,  recognize  the  superiority  of 
these  products." 

"Use  Imperial  Asphalts.  Refined  from  the 
best  Mexican  Asphaltum  crudes  in  a  Canadian 
refinery.  Delivery  made  all  over  Canada  in 
specially-equipped  tank  cars  or  in  packages." 


IMPERIAli  ASPHAUT 

Proved  through  the  Ages 


IMPERIAL  PAVING  ASPHALTS       IMPERIAL  LIQUID  ASPHALTS      IMPERIAL  ASPHALT  BINDERS 


HOT   MIX   ASPHALT   PAVEMENTS 


FOR  DUST  PREVENTION  AND  FOR  MAINT£NANCE 
OF  MACADAM.  GRAVEL  AND  EARTH  ROADS 


PENETRATION    ASPHALT   PAVEMENTS 


FZOAD        EWCIIVEEFtlNG      DEPARTMENT 


Imperial  Oil  Limited 


Toronto     Ontario 
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IN  all  places  where  centrifugal  pumps  are  used,  "  CAMERONS"  are 
daily  proving  their  worth  by  pumping  more  gallons  of  fluid  per 
ton  of  coal  or  per  kilowatt  of  power  expended. 

They  save  money  not  only  by  their  high  efficiency  but  through 
the  fact  that  their  excellence  of  design  and  sturdy  construction  permit 
their  operation  with  little  attendance  and  but  few  replacements. 

Cameron  Pumps  are  an  assurance  that  your  water  supply  will 
be  constant  at  all  times  and  an  insurance  against  water  shortage  at 
a  critical  moment  when  your  pumps  Must  Be  On  The  Job. 

Bulletins  describing  the  man$  "Cameron"  features 
will  be  sent  on  request. 

Canadian  Ingersoll-Rand  Company,  Limited 

SYDNEY  SHERBROOKE  MONTREAL  TORONTO  COBALT 

WINNIPEG  NELSON  VANCOUVER. 
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STEEL  &  IRON 
PRODUCTS 

OF 

EVERY  DESCRIPTION 

THE 

STEEL  COMPANY 

OF 

CANADA 


LIMITED 


HAMILTON 


MONTREAL 
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The  main  drive  in  the  mill  of  Gloucester  Lumber  and  Trading  Co.,  Bathurst,  N.B. 
Goodyear  Extra  Power  Belt  still  in  use  after  5  years'  service. 


Master,  Belts  of  Industry 


Goodyear  has  solved  the 
problem  of  belting  the  great 
main  drives  of  industry — the 
backbone  of  production. 

Experience,  in  a  thousand 
Canadian  plants,  says  Good- 
year Extra  Power  Belts. 

Because  these  belts  are  strong — 
with  the  strength  of  properly  se- 
lected fabric,  every  thread  perfect. 

Yetflexible,  hugging  pulleys,  talcing 
advantage  of  every  inch  of  pulley 
surface.  Flexible  because  in  Good- 
year Extra  Power  Belting  high- 
grade  rubber  is  forced  through  and 
through  the  fabric  in  generous 
quantities.     Every  strand  is  cush- 


ioned in  it.  No  stitching  to  stiffen 
or  weaken  the  belt.  No  separation 
of  plies. 

Its  friction  surface  grips,  ever* 
through  dampness  or  dust.  No 
slipping  with  Extra  Power.  Nc 
need  for  extra  tight  belts,  pullinf, 
pulleys  out  of  line.  No  need  fo; 
belt  dressing.  No  lost  power. 

The  testimony  for  Goodyear  Extra 
Power  on  main  drives  is  very  com- 
plete. For  instance:— 

The  Norfolk  Milling  Company,  oi 
Simcoe,  writing  about  their  main 
drive  belt,  purchased  a  year  ago, 
say: — 

"Has  been  in  continuous  operation 
for  one  year,  and  has  not  stretched 
nor  given  us  the  slightest  bit  of 
trouble." 


There  arc  many  others — some  selected  at  random 
arc: — 

Swedish  Crucible  Steel  Company,   Ltd.,    Windsor,  Onl. 
Dominion  Sugar  Company,  Ltd.,  Chatham,  Onl. 
Oommian  Forte  and  Stamping  Co..  Ltd.,  Walkerville,  Onl. 
Page  Wire  Fence  Company  of  Canada,  Ltd..  Walkemlle,  Onl 

E;ho  Flour  Mills,  Ltd  ,  Gladstone,  Man. 

'    Burnt  Company.  Ltd.,  Edmonton,  Alta. 

■Zollinger  Consolidated  Cold  Mines  Co,  Ltd,  Timminj,  Onl. 
Dome  Mines  Company,  Ltd.,  South  Porcupine,  Onl. 

Surrard  Sat*  Mills.  Ltd.,  Vancouver,  B.C. 

iiherton  Lumber  and  Power  Company,  Ltd.,  Siloerton,  B.C. 

Woodstock    F.leclric    Railway    Light    and    Power   Company* 
Ltd ,  Woodstock,  N.B. 

Gloucester  Lumbering  and  Trading  Company,  Bathurst,  N.B. 

Amherst  Foundry   Company,  Ltd.,  Amherst,  N.S. 

Hull  Iron  and  Steel  Foundries,  Lid.,  Hull,  Que. 

Quebec  Graphite  Co  ,  Ltd  ,  Buckingham,  Que. 

Hie  complete  story  of  Goodyear  Extra  Power 
Belts  on  main  drives  is  interesting.  There  are 
facts  about  other  types  of  drives  just  as  important 
to  you.  Let  a  Goodyear  belting  man  call  and 
talk  to  you.  No  obligation.  Just  phone,  wire 
.'•r  write  the  nearest  branch. 

The  Goodyear  Tire  &  Rubber  Co. 
of  Canada,  Limited 

Br^^he,       llaiilai,    St.    John,    Quebec,     Montreal, 
Ottawa,  Toronto,  Hamilton,  London,  Winnipeg. 
Aeglna,    Saskatoon,   Calgary,    Edmonton,    Van 
cou~mr      Service  stocks  In  smaller  cities. 


GOOD 


MADE 


IN     CANADA 
1 
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Westinghouse 

Type  F  Oil  Circuit  Breakers 


Type  F-3  Indoor,  Electrically 
Operated,  Wall  -  Mounting, 
3-Pole,  Single-Throw,  500  Amp. 
13,200  Volts. 


Type 'F-2'  Indoor,  Manually 
Operated,  Remote  Control,  Pipe 
Mounting,  3  -  Pole,  Single- 
Throw,  500  Amp.  7,500  Volts. 


Type  F-3  Weatherproof  Elec- 
trically or  Manually  Operated, 
Wall  or  Pipe  Mounting,  3-Pole, 
Single  Throw,  600  Amp.  7,500 
Volts.  „      J 


Type  F-2,  Indoor  Electrically 
Operated,  Wall  Mounting,  Non- 
Automatic,  3  -  Pole,  Single  - 
Throw,  500  Amp.  7,500  Volts. 


The  Finger-Type  of  Stationary  Contact  is  a 
Prominent  Feature  of  this  Oil  Breaker. 

The  fingers  are  Flexibly  mounted,  therefore  self- 
aligning,  exerting  high  contact  pressure  by  means 
of  a  separate  stiff  steel  spring. 

Initial  contact  pressure  is  obtained  by  keeping  the 
fingers  separated,  under  pressure,  by  a  stop,  which 
also  insures  the  moving- contact  wedge  entering 
between  fingers  when  closed. — This  follows  the  well- 
known  principle  of  the  controller  finger. — The 
fingers  are  protected  against  all  arcing  by  a 
separate    spring-operated,    butt-type    arcing    tip. 


Type     R     Stationary     Contact- 
It  Pillar    Unit,   with   Terminal 
«:   clamp,  and  locating  ring. 
300  Amp.  7,500  Volts. 


Owners  of  Westinghouse  Apparatus  are  invited  to  make   use  of  our  Service  Dept.  Repair  Shops,  where  repair  work 
will  receive  prompt  and  efficient  attention.     Repair  shops  are  located  at:   - 


MONTREAL— 10  St.  Sophie  Lane. 
TORONTO— 16  Temperance  St. 


WINNIPEG— 158  Portage  Ave.  E. 
CALGARY— 328  9th  Ave  W 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ont. 

Toronto  Montreal  Ottawa  Halifax     Ft.  William    Winnipeg    Edmonton       Calgary  Vancouver 

Bank  of  Hamilton    285  Beaver    Ahearn  &  Soper    105  Hollis    Cuthbertson   158  Portage  211  McLeod  Canada  Life  Bank  of  Ottawa 


Bide. 


Ltd. 


Block 


Ave.  E. 


Hide. 


Bid,.. 


Bide. 


12        JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


.o 


5  Pair  No.  16  B.  (®,  S. 

Rubber  Insulated  Double  Steel  Wire  Armored 

Submarine  Telephone  Cable 

Manufactured  for  the  Bell  Telephone  Co. 

Installed  across  St.  Lawrence  River 

between  Levis  and  Quebec 


Northern  Electric  Com  patty 


4 
q: 

G 


te&s^ 
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screen 

rusts  -  practically  everlasting 


FOR  use  in  hotels,  clubs,  hospitals,  public  and 
industrial  buildings  and  summer  homes. 

The  advantages  and  economies  of  MONEL  Metal 
Screens  are  such  as  make  their  installation 
almost  imperative. 

It  is  the  material  that  Architects,  Engineers  and 
Contractors  have  been  endeavoring  to  obtain  in 
their  search  for  a  satisfactory  window  screen. 

Because  it  never  rusts;  because  year  in  and  year 
out  it  remains  unaffected  by  moisture,  salt  air, 
smoke  or  chemical  fumes;  because  it  has  unusual 
strength  to  resist  knocks  and  blows  that  would 
quickly  ruin  other  screens — because  of  these 
qualities  MONEL  Metal  Screens  are  logical, 
economical  equipment. 

The  extreme  strength  of  MONEL  Metal  makes 
possible  the  use  of  thinner  wire,  which  means  less 
obstruction  to  the  [passage  of  air  and  clearer 
vision. 


The    appearance    of 
marred   by   rust   or 
bright  nickel  finish, 
and  satisfaction. 


MONEL  Screen  is  never 
paint.  It  always  retains  its 
It  use  is  economy,  efficiency 


MONEL  Metal  is  a  natural  alloy  composed  of  67% 
nickel,  28%  copper  and  5%  other  metals.  Its 
ability  to  withstand  great  heat,  chemical  fumes, 
alkalies  and  most  acids,  have  made  it  indispen- 
sable in  many  industries  for  roofing,  building 
trim,  power  plant  apparatus,  valves,  nuts,  bolts, 
screws,  etc. 

Our  experience  as  sole  producers  of  MONEL 
Metal  since  its  discovery  in  1905,  is  at  your  disposal 
through  our  Sales  or  technical  Departments. 

MONEL  Screen  is  made  in  the  usual  widths, 
meshes,  and  gauges.  Write  us  for  information 
as  to  where  MONEL  Metal  Screen  may  be 
obtained,  prices,  etc. 


The  Intcrnational)NickelJCompiny  has  served  industry  for  more  than  half  a  century  through  th<  production  of  a 
wider  variety  and  increasing  number  of  better  Nickel  products.  In  purchasing  INCO  Monel  \t>til,  INCO  Nickel 
and  other  I A  ( '()  products,  w>u  are  assure  i  of  the  highest  and  moat  uniform  gr:ide  that  the  world  produces. 
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Koehring  loading  derrick  part  of 
Koehring  mixer  equipment  when 
batches  are  made  up  at  central 
loading  station  and  brought  to 
mixer  in  batch  boxes  on  industrial 
cars  and  trucks. 

Long  narrow  design  of  Koehring 
Pavers  gives  extra  room  on  sub- 
grade  to  bring  industrial  car  close 
to  mixer.  Koehring  Mixer  Loader, 
when  materials  are  placed  on  sub- 
grade,  proportion  the  batch  and  cuts 
out  all  wheelers. 


EXTRA  yardage,  every  day,  means  extra  pro- 
fit— because  the  Koehring  is  the  fastest 
paving  unit — the  mixer  of  liberal  drum  dimen- 
sions, fast  loading  and  discharging,  and  with  Koehring 
boom  and  bucket,  the  fastest  distributor  of  any  consist- 
ency of  concrete. 

It's  the  fastest  paving  unit  because  these  fast  operations  are  made 
possible  by  the  Koehring  exclusive  automatic  actions  which  enable 

the  operator  to  keep  up  the  high  speed 
pace  every  minute  of  the  day.  Koehr- 
ing heavy  duty  construction  is  the 
greatest  profit -insurance  you  can  put 
on  the  job. 

KOEHRING  SIZES 

In  cubic  feet  mixed  concrete 

Construction  Mixers:  4,  7,  10,  14,  21, 
28,  Steam  and  Gasoline. 

Paving  Mixers:   10,  14,21,  28. 

Boom  and  Bucket  and  spout 
distribution,  caterpillar  traction, 
loading  derrick,  steam  and 
gasoline. 

Write  for  Paver  catalog. 

Write  for  Mixer  Loader  catalog. 


Koehring   Machine 
Company 

Milwaukee  Wisconsin 

Sales  and  service  office 
in   all  principal   cities. 
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For  Better  Commutation 

on  Motors,  Generators  and  Rotary  Transformers 


USE 


"LeCarbone"  Carbon  Brushes 


Losses  through  faulty  commutation  are 
among  the  most  troublesome  with  which 
operators  of  electrical  equipment  have 
to  contend  —  and  are  often  far  more 
serious  than  is  realized.  For  thirty  years 
the  growing  use  of  "  Le  Carbone  "  Brushes 
has  been  reducing  this  loss. 

The  quality  of  "Le  Carbone1'  Brushes  is 
not  only  extraordinarily  high,  but 
absolutely  uniform  in  each  and  every 
grade.  Dimensions  are  accurate,  ensur- 
ing perfect  fit  in  the  brush  holders.  Com- 
position does  not  vary  from  the  standard 
for  the  grade,  so  that  exactly  the  same 
conductivity    and   co-efficient  of    friction 


can  be  relied  upon  year  after  year,  so  long 
as  "Le  Carbone"  Brushes  are  in  use. 

When  the  right  grade  of  "Le  Carbone" 
brush  is  selected  (and  when  we  know  the 
characteristics  of  the  machine  we  under- 
take to  do  this)  sparking  is  practically 
eliminated,  and  pitting,  flash-overs, burnt- 
out  brush  holders  and  commutator  wear 
are  unknown.  Commutation  is  perfect, 
efficiency  of  the  machines  is  raised,  and 
service  is  uninterrupted. 

If  you  have  a  troublesome  machine, 
give  us  full  particulars  —  try  out  the  "Le 
Carbone"  Brushes  we  recommend  —  and 
return  them  if  they  don't  give  satisfaction. 


"Handy" 

Commutator 

Stones 


I  keep  commutators  in  A-l 
condition  with  less  trouble 
and  lost  time  than  any  other  device.  They  quick- 
ly reduce  flat  spots,  high  mica,  high  bars,  ridges 
or  other  rough  spots,  removing  far  less  copper  than 
when  the  commutator  is  turned,  and  leaving  a 
smoother  surface  than  can  be  obtained  by  fine 
sandpaper. 

Use  No.  6  Cutting  Stone  for  preliminary  work 
and  No.  25  Finishing  Stone  for  polishing.  Both 
can  be  used  with  machine  running  at  full  load. 

Supplied  in  any  size  up  to  12"  x  12"  x  10", 
with  handles  to  suit. 


"Handy"  Commutator 
Slotting  Files. 

The  part  which  undercut  mica  plays  in  aiding 
perfect  commutation  is  now  generally  recognized — 
and  one  of  the  quickest,  easiest,  cheapest  ways  to 
slot  a  commutator  and  to  keep  the  mica  down  is 
with  the  "Handy"  Commutator  Slotting  File. 

It  is  tempered  to  cut  mica  readily,  but  to  drag 
as  soon  as  it  gets  down  to  the  copper,  so  that  even 
an  inexperienced  workman  can  easily  tell  when  he 
has  gone  just  far  enough.  The  "V"  slot  leaves  the 
sides  protected  against  short  circuits  from  accum- 
ulation of  oil  and  dirt. 

Neither  brush  holder  nor  armature  need  be 
removed.  A  commutator  can  be  slotted  at  night 
or  in  odd  moments  of  rest,  without  any  Joss  ot 
operating  time. 

"Handy"  Files  are  both  single  and  double  ended. 


For   extensive    commutator  slotting  we  recommend  the  Aurand    Portable 

Electric   Commutator  Slotter  and   for  general   commutator  repair 

the  Peerless  Universal  Armature  Machine. 


Canadian  Distributors 


LYMAN  TUBE  &  SUPPLY  CO.  Limited 


MONTREAL 


TORONTO 


WINNIPEG 


NEW  YORK 
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Good  Work  Well  Done 


A  well-built  and  efficient  drainage  and 
sanitary  system  is  an  indispensable 
asset  to  every  community.  It  is  an 
important  factor  in  the  health  and 
prosperity  of  those  whom  it  serves. 

The  illustration  is  a  part  of  the  sanitary 
system  recently  installed  at  the  West- 
minster Military  Hospital,  near  London, 
Ont.  The  choice  of  Vitrified  Clay  Pipe  is 
as  significant  in  this  as  in  thousands  of 
other  cases.  None  but  the  best  could  be 
tolerated;  only  the  best  was  used. 

For  drains,  culverts  and  storm  sewers, 
Vitrified  Clay  Pipe  leads  all  other  types 
because  it  is  water-proof,  leak-proof,  and 


has  a  glazed  interior  that  carries  the  water 
away  quickly  without  clogging. 

For  sanitary  sewers,  Vitrified  Clay  Pipe  is 
the  only  choice.  Inferior  pipe  soon  suc- 
cumbs to  the  disintegrating  action  of 
acids,  alkalies,  water  and  electrolysis,  and 
has  to  be  replaced.  Vitrified  Clay  Pipe  resists 
the  vicious  attacks  of  all  these  destructive 
elements.      It  endures  practically  forever. 

Besides  these  intrinsic  qualities,  Vitrified 
Clay  Pipe  is  moderate  in  first  cost,  simple 
and  cheap  to  construct  and  requires  no 
maintenance.  It  is  the  most  economical, 
efficient,  service-giving  pipe  for  all  drain- 
age and  sanitary  purposes. 


For  full  information  including  quotations,  write  to 

Vitrified  Clay  Pipe  Publicity  Bureau, 

8  Col  borne  St.,  Toronto,  Ont. 


New  Glasgow,  N.S. 


VITRIFIED  Clay  Pipe  in  all  of  the  standard 
sizes,  4"  to  30",  always  on  hand  for 
immediate  shipment.  Orders  will  be  filled 
from  a  convenient  shipping  point,  thus  pre- 
venting delay  and  insuring  lowest  freight 
charges.  Prompt  attention  given  to  requests 
for  special  shapes.  Segment  blocks  for  larger 
sewers,  and  other  Vitrified  Clay  Pipe  pro- 
ducts can  also  be  promptly  supplied. 


W1*^ ED  CLAY  B 


W£  MM  Tm 


^f®,, 
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Do  Your  1920  Road  Work 
On  the  Most  Economical  Basis 


This  year  will  witness  an  increased  amount  of  road  construction 
and  oil  penetration  roads  will  constitute  the  major  part  of  that  work. 

Municipalities  and  corporations  engaged  in  roads  construction 
have  proved  the 

Champion  Heating  Distributor 

efficient,  practical,  and  economical  in  the  building  of  oil  penetration  roads.    A 
Champion — owned  by  your  corporation — quickly  pays  for  itself. 

The  Champion  Heating  Distributor  represents  the  most  advanced  type 
of  mechanical  equipment  for  laying  binders  for  road  surfacing.  Two  powerful 
oil  burners — burning  atomized  kerosene — maintain  sufficient  heat  for  600 
gallons  of  material,  distributing  heat  uniformly  throughout  the  mass  by 
means  of  flues. 

On  account  of  its  special  construction,  the  Champion  Distributor  will 
apply  any  kind  of  material  —  light,  medium  or  heavy  —  that  is  now  use  for 
laying  dust,  preserving  roads  or  building  new  roads  by  the  penetration  method. 

Distribution  of  material  is  regulated  quickly  from  one  tenth  to  .53  gallon 
per  square  yard  of  surface. 

Let  us  tell  you  how  you  can  improve  your  road  work  and  reduce_cost  s 
by  means  of  the  Champion  Heating  Distributor. 

The  Canadian   Fairbanks  ■  Morse  Co.,  Limited 

ST.  JOHN,      QUEBEC,      MONTREAL,      OTTAWA,       TORONTO,      HAMILTON, 

WINDSOR,        WINNIPEG,        REGINA,        SASKATOON,        CALGARY, 

VANCOUVER,         VICTORIA 

Road  Rollers,  Graders,  Ditchers,  Scales,  Wagons,  Trucks,  Pumps  Valves. 
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The  Forests  of  Quebec 

G.  C.  Piche,  A. 31. E. I.C.,  Chief  of  Forests  Service,  Quebec  Lands  and  Forests  Dept. 

»              Area :  (a)     Private  forest 6,000,000  acres 

The  total  area  of  the  Province  of  Quebec  is  now  ffi    E^2Jc^0al0HSU^e^K1WTa•i0";•^^^^    « 

450,337,761   acres,   703,653  squares  miles  or   1,822,461  $    Forests  leased  or  timber  Limits. 44,500,000 

square  kilometres.  The  annexation  of  the  Ungava  terri-  }d)     township  forest  reserves 200,000 

tory  in  1912  has  practically  doubled  its  former  surface.  W     Vacant  lands ..78,000,000    " 

The  lakes  and  other  water  surfaces  are  estimated  to  cover  q,  .  ,                                        .0ft/,mnnn 

15,969  square  miles.     (1)  [  otal 130,000,000  acres 

According  to  the  Census  of  1911,  (2)  the  properties  nHv£ d SSft  ^  6aCh  daSS  f°!l0WS-    ^°ne  °f  *£* 

belonging  to  private  individuals  or  companies  or  com-  Sfnle,  S^F^v  a,Thmanaged    acc^rdm^    to    Jhe 

munities   covered   then    15,613,267   acres;   so   that   the  £££ ^beloli iTtaZuJJ?              "**  be  S3ld  °f  the 

Crown  would  still  control  in  Old  Quebec,  209,585,294  t0restS  Delonglng  t0  settlers- 

acres,  while  New  Quebec  or  Ungava,  covering  225,139,200  It  is  only  upon  the  Crown  Lands,  (timber  limits 

acres,  is  intact,  making  a  grand  total  of  434,724,394  and  township  reserves),  that  the  Forest  Service  of  the 

acres.    Of  this  last  amount,  and  in  Old  Quebec,  licenses  Province  exercises  some  influence  in  the  direction  and 

to  cut  timber  upon  Crown  Lands,  subject  to  special  supervision  of  the  cutting  of  trees  and  their  utilization 
conditions  as  detailed   further  on,   have  been  granted 

Dver  territories  aggregating  44,500,000  acres.  1.— Private  Forests 

Classification  of  the  Forests  of  Quebec  («)  Forest*  of  tin  private  lands. 

Omitting  New  Quebec  and  a  portion  of  the  Labrador  These  6,000,000  acres  come  from  the  old  seignieuries 

ipland,  which  we  are  led  to  consider  as  not  containing  and  lands  either  sold  to  settlers  by  the  Government  or 

^ny  appreciable  area  of  commercial  timber,  we  figure  granted  to  railways  in  aid  of  their  construction. 

^divided  them  into  five  dasses  according  to  their  %  ££7L$g^  ?&?£&&?£?£ 

an  average;  with  the  exception  of  certain  seignieurial 

Read  at  the  General  Professional  Meeting,   Montreal    Jan.  29,  domains,  such  as  those  of  Lotbiniere  and  Beaupre,  and 

■92°-  the  extensive  territories  granted  as  subsidies  to  railvv; 
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The  stands  vary  greatly.  In  fact  they  include  high 
forests  or  coppices  and  pure  stands  of  spruce,  pine,  or 
maple.  Elsewhere  the  forests  are  of  a  mixed  character, 
consisting  of  yellow  birch,  beech,  maple,  ash,  mingled 
with  spruce,  balsam  fir  or  white  and  red  pine.     (3). 

The  total  value  of  these  stands  is  about  $30,000,000. 
It  is  rather  difficult  to  estimate  the  revenue  derived  from 
them  owing  to  the  lack  of  information.  But  it  is  a  well 
known  fact  that  our  maple  groves  produce  yearly  over 
8700,000.00  worth  of  sugar  and  syrup;  that  our  farmers  sell 
annually  about  900,000  cords  of  pulpwood  worth,  on  an 
average,  $3.00  standing;  so  the  total  revenue  from  the 
private  forests,  including  also  the  value  of  the  firewood 
cut,  is  at  least  $7,000,000  per  annum. 

So  far  no  restriction  has  been  imposed  upon  these 
operations  nor  upon  the  disposal  of  the  pulpwood,  which 
is  exported  in  great  quantities  to  the  United  States. 

2. — Forests  on  Lots  Under  Location  Tickets 

Every  year  the  Government  sells  to  settlers  lots 
of  land,  containing  100  acres  on  an  average,  and  usually 
well  timbered.  This  sale  is  effected  by  means  of  a  special 
contract,  called  a  "Location  Ticket,"  imposing  several 
obligations,  in  reference  to  residence,  clearings,  etc.  (4). 

When  the  settler  has  complied  with  the  various 
conditions  enumerated  in  this  contract,  he  is  entitled 
to  receive  his  letters  patent,  giving  him  full  and  free 
possession  of  his  lot. 

Owing  to  the  low  prices  of  lots  and  their  comparative 
richness  in  timber,  they  have  been  the  subject  of  vast 
speculations,  especially  since  1900,  when  spruce  and  balsam 
fir  became  very  valuable,  owing  to  the  progress  made  by 
the  pulp  and  paper  industry  in  the  Province.  But  the 
creation  of  the  Forest  Service  and  the  energetic  action 
taken  have  put  a  stop  to  such  waste  of  the  public  domain. 

The  forests  of  this  class  are  destined  through  force 
of  circumstances,  either  to  become  part  of  those  of  the 
first  class  when  the  settler  obtains  his  letters  patents — 
or  to  revert  to  the  second  class,  (timber  limits),  from  which 
they  had  been  taken  out  to  be  granted  to  so-called 
settlers  who  have  not  fulfilled  the  conditions  of  their 
location  tickets.  Thus  the  area  of  these  forests  extends 
or  shrinks  from  year  to  year. 

There  arc  at  present  about  15,000  lots  under  location 
ticket;  one  third  of  these  could  be  patented  if  the  owners 
would  take  the  trouble  to  take  the  necessary  steps  to 
obtain  a  definite  title. 

The  penalties  collected  from  speculators  from  1907 
to  1919  for  illegal  cuttings  amount  to  $300,000.00  but 
the  annual  amount  of  such  fines  is  now  diminishing 
greatly,  as  offences  of  this  nature  are  becoming  fewer. 

According  to  the  statistics  kept  by  the  Forest 
Service,  the  total  volume  of  the  cut  of  saw  logs  in  1918- 
L919  was,  on  private  lands,  930,574,000  feet  board 
measure,  compared  with  980,700,000  feet  board  measure, 
upon  the  Crown  Lands. 


3. — Crown  Land  Forests 

Timber  Limits. 

This  class  comprises  all  forests  usually  called  "timber 
limits,"  leased  to  various  license-holders  at  different 
periods.  The  limits  are  exclusively  leased  by  auction 
after  a  notice  of  at  least  thirty  days,  but  we  have  always 
exceeded  that  delay.  This  auction  bears  upon  a  special 
amount  called  "bonus,"  which  constitutes  the  fee  for 
obtaining  the  permit  or  license  to  cut  exclusively  on  a 
specific  area.  In  1868,  there  were  already  19,000  square 
miles  under  lincense;  from  1868  to  1919,  55,200  square 
miles  were  successively  leased  as  timber  limits.  But 
owing  to  the  sale  of  lots  to  settlers  the  area  of  the  limits 
is  now  reduced  to  69,897  square  miles. 

All  these  forests  are  situated  beyond  the  villages, 
in  the  upper  basin  of  the  St.  Lawrence.  They  contain 
a  fairly  large  variety  of  merchantable  timber,  such  as: 
white  pine,  red  pine,  grey  or  banksian  pine,  spruce,  balsam 
fir,  cedar,  hemlock,  tamarack,  birch  and  maple. 

The  permit  granted  to  the  license-holder  is  valid 
for  twelve  months  from  the  first  of  May.  It  may  be 
renewed  every  year,  provided  the  license-holder  has 
complied  with  all  the  existing  obligations,  and  with  such 
others  as  may  be  determined  by  the  Lieutenant  -Governor - 
in-Council.  The  license  is  considered  as  a  negotiable 
security,  but  it  can  be  transferred  only  with  the  consent 
of  the  Minister  of  Lands  &  Forests,  and  after  the  payment 
of  a  fee  of  $4.00  per  square  mile.  This  system  has  enabled 
extensive  limits  to  be  concentrated  and  strong  companies 
to  be  formed  for  manufacturing  pulp  and  paper.     (5). 

The  principal  conditions  imposed  upon  the  license- 
holder  are : 

1.  To  pay  the  bonus  as  set  at  the  auction. 

2.  To  pay  a  ground-rent  of  $6.50  per  square  mile, 
before  the  1st  September  of  every  year.  (This  amount 
will  be  raised  to  $8.00  per  mile  after  1923,  for  the  following 
five  years.) 

3.  To  send,  before  December  1st,  a  statement  of 
the  quantities  of  timber  it  is  proposed  to  cut,  giving  the 
places  where  they  are  to  be  cut,  and  the  persons  who  are 
to  do  the  lumbering: 

4.  Not  to  fell  any  white  or  red  pine  under  13  inches 
in  diameter,  nor  any  spruce,  cedar,  maple,  etc.,  under 
12  inches,  except  swamp  spruce,  paper  birch,  balsam  fir, 
poplar,  ash.  elem,  which  can  be  cut  at  a  minimum  diameter 
of  7  inches  measured  on  the  stump,  2  feet  from  the 
ground ; 

5.  To  have  all  the  timber  cut,  measured  by  a  culler 
holding  a  certificate  from  the  board  of  examiners  appointed 
by  the  Government; 

6.  To  allow  all  the  operations  to  be  inspected  by 
the  provincial  forest  rangers,  to  keep  a  shanty  book  in 
each  camp  for  the  recording  of  the  trees  cut  every  day, 
their  measurements,  etc. ; 

7.  To  practice  as  great  economy  as  possible  in  the 
lumbering  operations; 
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8.  To  produce  a  sworn  report,  before  the  30th 
June,  stating  all  the  year's  operations  both  upon  limits 
and  upon  private  lands: 

9.  To  pay  royalties  or  stumpage  dues  on  all  timber 
cut  upon  the  limits  according  to  the  log  rule  and  the  rates 
adopted  by  the  Department.     (See  appendix  No.  5). 

10.  To  protect  the  limits  against  fire,  trespassers, 

etc.; 

11.  To  export  no  timber  that  is  not  manufactured 
in  Canada,  i.e.  converted  into  pulp  and  paper,  deals 
or  boards,  or  into  any  other  articles  of  trade  or  mer- 
chandise of  which  such  timber  is  only  the  raw  material. 
(Art.  13  of  Regulations). 

From  1867  to  1919,  the  forests  under  license  have 
brought  in  the  following  amounts  to  the  Province:— 

(a)     Ground  rents $8,648,444.22 

(6)     Bonuses 3,666,312.96 

(c)  Transfer  fees 343,529.69 

(d)  Royalties  or  dues  on  timber  cut.  .31,812,403.59 
(c)  Interest    on    suspense    accounts, 

penalties   for  illegal   cutting,   fire 

taxes 1,072,768.68 

Making  a  total  of $45,543,764.02 

The  total    revenue    of   the    Department    now  exceeds 
$2,500,000.00  per  annum. 

The  cut  on  the  timber  limits  during  the  fiscal  year 
of  1918-19,  amounted  to  800,923,286  feet  board  measure 
of  spruce,  balsam,  jack  pine,  hemlock,  birch,  poplar, 
sawlogs. 

124,809,129    feet    board    measure    of    white    pine. 
48,083,487   feet  board  measure  of  red  pine  and 

hardwood. 
168,851  railway  ties. 

12,973  cubic  feet  of  square  timber  and  minor 
quantities  of  other  wood  goods,  such  as  poles,  firewood, 
so  that  the  total  cut  was  practically  equal  to  one  billion 
feet  board  measure  per  annum.  (In  sealing  round  timber, 
one  cubic  foot  equals  8  board  feet,  in  average.) 

4.  —Township  Forest  Reserves 

Since  1911,  the  Forest  Service  has  devoted  much 
attention  to  setting  apart  the  uncultivable  vacant  lands  in 
certain  Townships  to  form  forest  reserves,  which  are 
destined  to  supply  timber  to  the  inhabitants  of  the 
neighbouring  villages,  under  special  regulations.  (See 
appendix  No.  6). 

Seventeen  township  forest  reserves,  covering  a  total 
area  of  265,000  acres,  have  this  been  created. 

The  quantity  of  timber  cut  on  these  reserves,  in 
1919,  amounted  to  111,784  cubic  feet  of  building  timber 
and  2680  loads  of  firewood,  which  brought  a  revenue  to 
the  Crown  of  $1,618.85  as  stumpage  dues. 

5. — Forests  Not  Leased:  or  Virgin  Forests 

These  forests,  which  are  free  from  any  incumbrance 
extend   beyond   those  under  license,   lie    either  in  the 


basin  of  the  St.  Lawrence,  or  that  of  Hudson  Bay  and 
Ungava.  No  cutting  has  yet  been  done  on  any  of  these 
Northern  territories;  but  fire,  storms,  insects  and  fungi 
cause  therein  considerable  damage  every  year;  more- 
over, the  growth  in  volume  of  the  trees  is  very  slow,  as 
in  all  Northern  forests.  Therefore  the  annual  increment 
in  volume  is  rather  low.  To  the  Forest  Service  has  been 
assigned  the  duty  of  making  an  inventory  of  them  so 
they  may  gradually  be  utilized  as  the  country's  needs 
require. 

The  timber  in  these  forests  consists  chiefly  of  spruce, 
balsam  fir,  poplar  and  banksian  pine;  the  quantity  per 
acre  varies  between  5  and  15  cords,  mostly  of  pulp- 
wood.  This  reserve  can  furnish  millions  of  cords  of 
pulpwood,  and  as  there  are  considerable  water-powers  on 
each  of  the  streams,  it  can  easily  be  foreseen  that,  before 
long,  many  pulp  and  paper  mills  will  be  erected  in  the 
Northland,  which  will  contribute  to  develope  the  country 
and  advance  the  progress  of  civilization. 

The  Forest  Wealth  of  Quebec 

Our  primceval  forests  were  very  rich.  They  extended 
to  the  very  shores  of  the  St.  Lawrence,  as  we  are  given  to 
understand  by  the  relations  of  the  forest  explorers  of 
Canada.  (See  Champlain,  Charlevoix,  etc.,)  They  con- 
sisted chiefly  of  white  pine  (Pinus  Strobus),  red  pine 
(Pinus  Resinosa),  balsam  fir  (Abies  Balsamea),  white 
spruce  (Picea  Canadensis),  black  spruce  (Picea  Mariana), 
hemlock  (Tsuga  Canadensis),  white  cedar  (Thuya  Occi- 
dentalism tamarac  (Laryx  Americana),  white  and  red 
oak  (Quercus  Alba  and  Quercus  Rubra),  elm  (Ulnus 
Americana  and  Ulnus  Fulva),  maple  (Acer  Saccharum  and 
Acer  Saccharinum  and  Acer  Rubrum),  birch  (Betula  Alba 
and  Betula  Paperifefa),  etc.  etc.,  All  these  trees  were  of 
a  large  size,  giving  a  wood  of  first  class  quality.  But 
settlement  and  fires  soon  caused  the  removal  of  the 
forest,  first  along  the  river  fronts  and  finally  far  into  the 
interior. 

Until  the  beginning  of  the  19th  century,  our  export 
trade  was  insignificant,  limited  to  the  demands  of  the 
colony;  the  shipping  industry  was  also  in  its  infancy. 
After  1830  the  European  market  began  to  create  a  large 
demand  upon  our  forests,  which  has  continued  to  increase 
in  volume,  even  after  the  wooden  shipbuilding  industry 
had  disappeared  in  Quebec. 

The  first  licenses  to  cut  timber  on  the  Crown  Lands 
were  granted  in  1826,  and  the  system  has  been  continued 
until  the  present  day  with  variations  in  the  conditions 
of  the  lease.  (8)  (See  the  Annual  Report  of  the  Depart- 
ment of  Lands  and  Forests  for  1910,  pp.  99-125). 

Notwithstanding  the  difficulties  of  access  to  the 
virgin  forests,  the  first  operators  did  not  hesitate  to  send 
their  axemen  very  far  into  the  interior,  and  they  soon 
covered  the  whole  section  where  white  pine  was  king. 
A  little  red  pine  was  than  cut  into  square  timber  and 
rafted  down  the  Ottawa,  the  Gatineau  and  the  Lievre 
rivers,  and  so  to  Quebec,  while  from  the  Montreal  and 
Richelieu  districts,  oak  and  elm  logs  were  also  brought 
on  the  cribs.  The  methods  of  cutting  in  those  early- 
days  were  rudimentary:  all  the  cutting  and  squaring 
being  done  with  the  axe.    The  culling  of  the  forest  was  also 
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very  bad,  as  only  the  best  trees  were  selected ;  moreover, 
only  logs  of  the  best  quality  were  taken  out.  How  much 
timber  was  thus  wasted,  no  one  can  tell;  but,  even  now, 
we  come  across  some  of  these  old-culled  logs  from  which 
excellent  timber  is  yet  made.  As  a  matter  of  fact,  we 
have  become  less  exigent,  because  the  white  pine  is 
now  rare  and  because  settlements  and  too  often  the 
fires,  have  compelled  the  forests  to  fall  back  on  the 
upper  slopes  of  the  river  basins,  into  regions  remote  and 
more  difficult  of  access.  Until  1900  the  white  pine 
led  the  list  of  the  trees  lumbered;  but  spruce,  which  had 
gradually  gained  favor,  owing  to  its  qualities  and  its 
lower  price  came  into  great  demand,  not  only  for  build- 
ing purposes,  but  also  for  pulp  and  paper  manufacturing. 
Hence  the  cut  of  these  species  has  increased  wonderfully, 
as  has  that  of  balsam  fir,  which  wood  is  somewhat  similar 
but  less  valuable.  The  other  species  gained  ground  later 
and  the  volume  of  their  cut  is  now  quite  large.  In  fact, 
all  the  resinous  trees  of  our  forests  are  now  utilized, 
and  it  remains  only  to  dispose  profitably  of  the  hard 
woods,  which,  owing  to  their  greater  density,  cannot  be 
easily  floated  to  the  mills.  Efforts  have  been  made 
and  are  yet  made,  to  solve  this  problem.  Therefore 
the  stumpage  value  of  the  hardwoods  is  rather  low,  while 
that  of  white  pine  and  spruce  is  comparatively  higher. 

The  Province  of  Quebec  is  well  justified  in  spending 
enough  money  to  protect  her  forests  from  fires,  and  to 
develope  adequate  means  to  utilize  this  immense  fortune. 
Naturally,  it  is  impossible  to  do  this  all  at  once,  but 
we  are  satisfied  with  the  results  already  obtained  and  we 
shall  continue  to  ameliorate  our  conditions  as  the  econo- 
mical movement  of  the  country  warrants  us  to  do  so. 

Our  Lumber  Industries 

The  value  of  all  forest  products  in  Canada  for 
1917  is  estimated  at  $190,000,000  (See  Canada  Yearbook 
of  1918,  p.  49),  the  share  of  the  products  of  this  province 
being  about  30' '/c.  Though  a  quantity  of  logs  exceeding 
200,000,000  feet  board  measure  is  shipped  annually 
outside  of  the  Province  to  be  converted  in  the  mills  of 
New-Brunswick  and  Ontario,  yet  the  lumber  production 
of  Quebec  exceeds  all  the  others,  and  we  find  that  for 
several  years,  Quebec  has  ranked  first  for  its  forest 
production.  There  are,  in  Quebec,  over  2,600  establish- 
ments in  which  wood  is  the  main  raw  material  of  which 
there  are: 

2,200  Sawmills 

369  Sash  and  door  factories 

281  Planing  mills  factories 

34  Furniture  &  chair  factories 

30  Pulp  &  paper  mill  plants 

30  Box  &  crate  factories 

23  Farming  implements  factories 

22  Vehicle  &  carriage 

11  Butler  tub  &  box  factories 

12  Broom  &  brush  factories 

10     Boa1  &  ship  building  plants 
8    Casket  &  coffin  factories 
8    Flooring  mills 

Besides  sundry  establishments  producing  railway 
cars,  daily  implemeuts,  store  fixtures,  matches,  elevators, 


barrels,  bobbins,  and  spools,  cigar  boxes,  corks  and  cork- 
goods,  frames,  charcoal,  gun  handles,  clothes  pins,  stair- 
ways, woodfiber  or  excelsior,  patterns,  beds,  sewing  ma- 
chines, musical  instruments,  pianos,  organs,  veneer, 
sporting  goeds,  trunks  and  valises,  etc.,  etc. 

Needless  to  say,  several  firms  produce  at  the  same 
time  quite  a  number  of  the  articles  mentioned  above. 

With  a  few  exceptions,  all  our  large  mills  depend 
mostly  upon  the  leased  timber  limits  for  their  annual 
supply  while  the  remainder  receive  their  lumber  from  the 
private  forest  owners. 

We  may  say  that  heretofore,  the  lumber  industry 
in  this  province  has  been  conducted  solely  according  to 
the  demands  for  particular  products  according  to  the 
facilities  of  transportation.  Water  courses  had  to  be 
used  in  the  past  and  are  still  used,  as  being  the  cheapest 
carriers,  and  often  the  only  one  possible.  A  very  small 
portion  of  the  timber  trade  in  this  province  is  now  moved 
by  the  railways;  but  this  system  is  gaining  ground  and 
it  will  develop  more  rapidly  now  the  hardwoods  can  be 
sold  profitably.  Owing  to  the  rather  low  altitude  of 
our  mountains,  lumbering  is  not  confronted  here  with 
all  the  engineering  difficulties  of  the  Pacific  Coast,  but. 
other  problems  are  sufficient  to  give  the  operators  plenty 
to  think  about.  In  the  past,  the  main  trouble  was  with 
the  forest  speculators,  now  it  is  the  scarcity  of  labour. 

Owing  to  our  excellent  system  of  rivers,  their  excep- 
tional size  and  the  normal  rate  of  precipitation,  the  logs 
cut  can  be  driven  to  the  mill  sites  at  a  moderate  cost. 
Our  railways,  if  not  as  numerous  as  elsewhere  in  Canada, 
yet  are  devised  in  such  a  manner  as  to  feed  a  large  part 
of  our  territory.  In  particular,  the  Transcontinental  has 
opened,  in  the  Northwest  of  this  Province,  the  Abitibi 
region,  which  is  an  excellent  agricultural  section,  as  good 
as  any  of  the  Clay  Belt;  this  district,  which  will  soon 
become  a  very  good  farming  country  is  now  producing 
over  90,000,000  feet  b.m.  yearly.  Excepting  the  years 
of  the  Great  War,  our  lumbermen  had  little  difficulty  in 
obtaining  labour,  at  moderate  prices,  but  now  this  problem 
is  vexing,  and  in  certain  sections  many  are  afraid,  and 
with  reason,  that  the  lumber-jacks  will  not  be  available 
in  the  future  as  they  formerly  were. 

Another  drawback  is  the  excellence  of  our  men  for 
this  class  of  work,  as  they  can  handle  the  axe  very  well, 
are  good  drivers  and  are  in  fact  experts  in  every  line  of  this 
trade,  hence  the  great  demand  for  French-Canadian 
bushmen  from  every  Province  and  also  from  many  of  the 
States  of  the  American  republic.  In  1918-19  some 
22,265  men  were  employed  on  our  timber  limits,  and  at 
least  10,000  others  upon  the  private  forests,  making  a 
total  of  32,000  men  employed  in  the  cutting  of  wood- 
lands. 

Inlatteryears.someefforts  have  been  made  to  employ 
steam  and  gasoline  tractors  to  diminish  the  expense  of 
haulage.  We  must  improve  our  methods  of  lumbering 
as  the  increase  in  the  cost  price  of  logs  is  constant ; 
machinery  as  well  as  engineering  skill  will  be  called  on 
to  replace  human  labor,  which  is  becoming  rare,  more 
expensive.  However  it  is  certain  that,  as  long  as  the 
colonization  continues  to  expand,  and  it  must  gradually 
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extend  over  part  of  the  now  forested  areas,  the  lumber 
companies  will  always  find  amongst  the  settlers  a  good 
number  of  daring,  resolute  and  strong  men  needed  for 
their  operations.  At  all  events,  it  would  be  wise  for 
them  to  imitate  Swedish  methods,  i.e.  by  establishing, 
at  several  points  of  their  timber  holdings,  groups  of 
farms  to  be  leased  to  their  men. 

An  other  great  advantage  to  this  industry  is  the 
great  facility  for  shipping  the  finished  products,  either  to 
Europe  or  to  any  point  of  the  Eastern  American  markets. 
Over  25%  of  the  cut  of  sawlogs  is  now  shipped  to  Europe, 
and  half  of  the  cut  of  pulpwood  is  now  converted  into 
pulp  or  paper  in  this  province,  the  rest  being  exported  to 
the  United  States.  The  St.  Lawrence,  below  Montreal, 
permits,  at  almost  every  point,  the  loading  directly  into 
ocean  steamers,  many  new  wharves  are  being  constructed 
to  increase  this  advantage,  and  the  harbours  of  Montreal, 
Quebec  and  Trois-Rivieres,  are  being  equipped  to  compete 
with  any  in  the  world. 

With  the  rapid  exhaustion  of  the  timber  supply  of 
Europe  and  of  the  United  States,  the  position  of  the 
Province  of  Quebec  is  unique ;  located  close  to  these  two 
excellent  markets,  it  will  always  find  a  chance  of  selling 
profitably  all  its  forests  products,  and  this  should  be  a 
sufficient  reason  for  each  lumberman  to  organize  his 
business  permanently.  The  pulp  &  paper  companies 
have  already  begun  to  do  so,  but  the  other  forest  owners 
have  not  done  much  in  this  line.  We  hope  that  they  will 
do  their  share  as  the  government  is  endeavouring  to  do 
all  what  it  can. 

Little  attention  has  yet  been  given  to  foreign  markets. 
The  Forest-Service  has  been  studying  this  question  for 
two  years,  and  numerous  enquiries  received  direct  or 
through  the  channel  of  the  Department  of  Trade  and 
Commerce  of  Ottawa  have  been  communicated  imme- 
diately to  forest  companies;  we  know  that  some  of  them 
have  been  succesful  in  obtaining  a  contract  in  this  manner. 
Even  if  they  had  not,  this  would  be  sufficient  to  show 
our  people  the  immense  possibilities  that  lie  abroad, 
and  the  obligation  to  prepare  ourselves  to  meet  the 
demands  of  the  world  in  this  trade,  especially  now  that 
the  European  lumber  markets  have  undergone  radical 
transformations  since  the  war. 

Forest  Administration 

From  the  beginning  of  Confederation  until  1873, 
the  supervision  of  the  cutting  of  timber  upon  Crown 
lands  was  left  entirely  to  the  local  agents  under  the 
direction  of  two  superior  officers.  License-holders  were 
bound  then,  as  now,  to  send  in  detailed  reports  of  their 
lumbering  operations,  but  the  Crown  agent  could 
only  effectively  check  by  his  cullers  the  reported  quan- 
tities of  square  timber;  consequently,  only  of  a  portion  of 
the  timber  then  cut  was  been  fully  reported  by  the 
license-holders. 

In  1873,  a  body  of  forest-rangers  was  established. 
The  duties  of  these  forest-rangers  (numbering  28  at  first, 
and  78  in  1889)  who  acted  under  the  direction  of 
special  officers  called  superintendents,  consisted  in  finding 
out  offences  made  against  the  forest  laws  and  regulations 
by  limit  holders  or  by  settlers,  and  also  in  ascertaining 
the  farming  value  of  Crown  lands  most  advantageously 


situated  for  settlement.  The  new  system  had  a  good 
effect  as  we  find  that,  with  the  increased  additions  to  the 
supervising  staff,  the  amounts  collected  for  penalties 
and  for  stumpage  dues  have  increased  accordingly. 

In  1905,  the  Provincial  Government  sent  two  students 
to  the  Yale  Forestry  School  who  were  charged  afterwards 
with  the  reorganization  of  The  Forest  Service  in  1910. 
A  forestry  school  was  established  at  Laval  University 
where  forest  engineers  are  now  trained  for  the  supervision 
of  lumbering  operations  and  the  management  of  the  forests 
belonging  to  the  state  or  to  private  individuals. 

The  Forest  service  of  the  Province  of  Quebec,  as 
at  present  constituted,  has  charge  of  the  exploration  of 
the  unsurveyed  territory  of  the  Province  of  Quebec, 
classification  of  soils,  supervision  of  the  lumbering  opera- 
tions on  Crown  lands,  reforestation,  and  of  any  other 
technical  work  of  the  Department  in  connection  with 
forests. 

The  present  staff  consists  of: 

The  Chief  of  the  Forest-Service, 
The  Assistant  Chief  of  the  Forest-Service 
32   Forest   Engineers,    acting   as   District   ins- 
pectors, Assistant  Inspectors,  etc. 
78  Forest-rangers,  expert  scalers, 
25  Student  Assistants 
2  Accountants. 

Reforestation 

It  is  only  recently  that  efforts  have  been  made  to 
reclaim  our  waste  lands;  the  first  experiment  was  done  at 
Oka,  in  1889,  under  the  direction  of  Father  Lefebvre,  a 
Sulpician  priest,  who  succeeded  in  reforesting  eighteen 
acres  of  shifting  sands.  This  plantation  consisted  mainly 
of  white  pine  and  spruce  wildstock,  but  it  has  grown  so 
well  that  many  of  the  trees  have  now  a  diameter  of 
9  to  13  inches  and  a  height  of  some  45  to  70  feet.  These 
dimensions  would  be  greater  had  a  judicious  thinning 
been  made  now  and  then.  Several  persons  have  tried 
the  acclimatization  of  some  important  foreign  trees,  and 
we  have  to-day  at  Le  Platon — the  seignieurial  residence 
of  the  Joly  de  Lotbiniere  family — a  beautiful  grove  of 
black  walnut,  besides  various  plantations  of  other  forest 
trees. 

In  1908,  a  Provincial  Nursery  of  forest  trees  was 
established  at  Berthierville,  with  the  object  of  raising, 
not  only  indigenous  trees  for  the  reforestation  of  waste 
lands  and  plantations  in  the  forested  areas,  in  view  to 
increase  their  productivity;  but  foreign  species  were 
also  considered  and  a  systematic  study  is  being  conducted 
there  of  all  the  trees  growing  below  this  latitude.  At 
present  the  nursery  has  a  stock  of  four  million  plants, 
and  already  it  has  shipped  more  than  3,000,000  trees. 
At  Lachute  a  tract  of  300  acres  of  shifting  sands  has 
been  reclaimed  partly  by  planting  and  partly  by  the 
sowing  of  beach-grass;  near  Berthier  Junction  the  same 
work  is  in  progress.  Planting  stock  has  been  shipped 
to  our  various  colleges  with  the  idea  of  educating  our 
coming  generation  on  this  important  question.  The 
demand  for  plants  from  private  owners  is  now  very 
large,  the  limit  holders  are  also  beginning  to  plant,  and 
it  is  a  pleasure  to  mention  the  good  work  done  by  the 
Laurentide  Company  in  this  connection. 
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We  are  led  to  believe  that  this  movement  will  increase 
very  much  in  magnitude,  and  it  is  the  intention  of  the 
government  to  keep  pace  with  the  demand  which  it  has 
created. 

We  must  also  mention  that  the  students  of  the  Quebec 
forest  school  go  to  Berthierville  every  Spring  in  order 
to  assist  in  the  shipping  of  the  material  and  in  all  the 
work  of  seeding,  transplanting,  etc. 

The  projects  of  the  Forest  Service  in  this  line  are : — 

1.  The  establishment  of  forest  school  nurseries  and 
the  creation  of  scholastic  societies,  to  do  the  plantation, 
in  each  village,  not  only  of  forest  trees  but  also  of  shade 
trees,  such  as  is  done  in  Europe. 

2.  The  creation  of  communal  forests  or  city  forests; 
a  few  projects  are  already  under  consideration. 

3.  The  plantation  of  roadways,  in  co-operation  with 
the  Department  of  Public  Roads. 

4.  The  plantation  of  all  the  waste  lands,  which 
cover  over  three  million  acres  in  the  Province.  The 
Government  has  already  led  the  movement  by  purchas- 
ing a  tract  at  Lachute,  but,  we  expect  the  private  owners 
to  do  their  share,  and  will  furnish  them  the  material 
at  a  very  moderate  price. 

5.  The  plantation  of  timber  limits,  in  order  to 
reforest  the  burned  areas  to  increase  the  wealth  of  green 
tracts  and  the  introduction  of  better  species.  We 
estimate  that  there  are  at  least  3,000,000  acres  that  now 
require  such  treatment.  All  these  projects  are  under 
study;  we  expect  to  come  soon  to  an  agreement  with  the 
limit-holders  as  to  the  conditions  under  which  this  work 
should  be  done. 

6.  The  introduction  of  foreign  stock.  (We  have 
introduced  European  Larch,  Norway  Spruce  and  Scotch 
Pine,  owing  to  the  great  facilities  for  obtaining  good 
and  fresh  seed,  and  the  good  growth  made  by  these 
trees.)  But  we  prefer  to  limit  the  use  of  the  foreign  trees  tor 
the  creation  of  parks  and  arboretums  until  they  show 
they  are  thoroughly  acclimated.  Some  fifty  foreign 
species  are  under  observation  at  Berthierville,  such  as 
Bull  Pine  (Pinus  Ponderosa),  Common  Alder  (Alnus 
communis),  Austrian  Pine  (Pinus  austriaca),  Black 
Walnut  (Juglans  Nigra),  European  Walnut  (Juglans 
Regia),  etc. 

Encouragement  to  the  Forestry  Movement 

The  Province  was  the  first  to  take  a  decided  interest 
in  forestry  questions.  The  first  forest  congress  in 
America  was  held  in  Montreal  in  1889,  and  ever  since 
the  creation  of  the  Canadian  Forestry  Association,  the 
Quebec  people  have  always  welcomed  its  meetings,  fol- 
lowing them  in  great  numbers,  and  still  form  a  very 
large  part  of  its  members.  We  must  recall  here  the  good 
work  done  by  the  late  Mgr.  Laflamme  of  Laval  University, 
by  the  late  Sir  Henri  and  Sir  Edmond  Joly  de  Lotbiniere, 
and  also  by  the  Venerable  Mr.  Little,  who  devoted  them- 
selves to  the  advancement  of  this  great  question.  For 
a  time,  the  Provincial  Government  had  left  to  the  ini- 
tiative of  these  good  citizens  the  bringing  the  attention  of 
public  on  this  question;  but,  in  1905,  Sir  Lomer  Gouin, 
in  publishing  his  programme,  as  Prime  Minister,  an- 
nounced his  intention  to  establish  soon  a  forest  school, 


and  two  young  men  were  sent  to  the  Yale  Forest  School, 
to  study  forestry.  After  their  graduation,  they  were 
given  leave  to  visit  the  European  forests  and  study  to 
what  extent  their  methods  could  be  adapted  to  our 
conditions.  This  led  to  the  organization  of  the  Forest 
Service,  which  took  place  in  1909,  followed  next  year 
by  the  opening  of  the  Forest  School,  just  a  few  months 
before  the  death  of  Mgr.  Laflamme,  who  had  lived  just 
long  enough  to  see  the  realization  of  the  doctrine  that 
he  had  not  preached  in  vain. 

As  mentioned  elsewhere,  a  Forest  Nursery  was 
established  at  Berthierville,  and  a  definite  policy  adopted 
for  the  reclamation  and  plantation  of  the  shifting  sands 
and  waste  lands  in  the  Province. 

Further  to  enlighten  the  public,  lectures  are  given 
throughout  the  province  by  some  of  the  members  of  the 
Forest  Service,  and  a  few  publications  are  edited  in  the 
same  spirit.  Owing  to  the  great  task  ahead  this  part 
of  the  programme  has  been  somewhat  neglected, 
but,  with  the  increase  of  the  technical  staff,  we  expect 
to  issue  numerous  publications,  and  start  a  vigorous 
campaign  to  educate  the  farmer  upon  the  management 
of  his  woodlot  and  the  necessity  of  planting  his  poorest 
lands. 

Exhibits  are  also  prepared  for  the  various  fairs  or 
exhibitions,  and  collections  of  the  woods  of  the  various 
Canadian  timber  trees  are  furnished  to  educational 
institutions. 

An  intimate  connection  is  maintained  with  the 
Canadian  Forestry  Association  and  it  is  even  proposed 
to  start  a  Provincial  Quebec  branch,  to  achieve  more 
complete  results. 

The  Administration  of  the  Crown  Lands 

We  deem  it  necessary  to  give  now  some  details  of 
the  system  followed  for  the  extension  of  colonization  in 
our  Province  as  there  are  yet  many  misunderstandings 
on  this  subject. 

The  first  settlements  were  established  along  the 
shores  of  the  St.  Lawrence,  and  the  King  of  France 
granted  to  his  military  officers  large  tracts  of  lands,  known 
as  seignieuries.  The  seignieurial  system  was  continued 
until  1793,  when  it  was  replaced  by  the  present  system  of 
townships  and  lots,  by  which  the  settler  can  purchase  a 
lot  without  the  incumbrance  attached  to  the  former 
deed  of  sales.  (See  the  study  of  Mtre  Bouffard,  advocate, 
in  Quebec.  Yearbook  for  1915,  pp.  255-270).  At  the 
suggestion  of  Governor  Carleton,  a  return  was  temporarily 
made  to  the  seignieurial  system,  but  only  eight  seignieu- 
ries were  granted  by  the  English  King,  as  the  public 
insisted  and  obtained  the  re-establishment  of  the  town- 
ship, which  has  ever  since  given  full  satisfaction,  not- 
withstanding the  errors  made.  At  the  present  time  we 
proceed  as  follows:  a  systematic  reconnaissance  is  made 
of  all  the  unsurveyed  lands  adjoining  the  settlements 
by  officers  of  the  Forest  Service,  and,  according  to  the 
reports  of  these  experts,  the  township  is  classified  into 
agricultural  and  uncultivable  or  forest  land. 

Following  the  spirit  of  the  programme  outlined  in 
the  Royal  instructions  to  Governor  Murray,  in  1763,  a 
village  site  is  reserved,  in  each  township,  and  when- 
ever possible  the  location  of  the  church  is  also  made  in 
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advance,  so  as  to  give  its  natural  uncleus  to  the  new 
establishment,  to  the  new  parish.  Lots  are  sold  in  pro- 
gression, in  order  to  avoid  the  scattering  of  the  settlers 
and  to  lessen  the  expenses  of  roadmaking,  etc. 

The  lots  sold  to  settlers  are  inspected  regularly  so 
as  to  prevent  speculators  from  transgressing  the  law. 
For  each  quantity  of  timber  sold,  the  settler  must  furnish 
a  declaration  which  is  verified  by  the  forest  ranger;  if 
the  cutting  is  found  illegal,  a  "fine"  is  imposed,  which 
is  sometimes  followed  by  the  cancellation  of  the  location 
ticket.  This  control  has  given  excellent  results;  seeing 
that  they  cannot  elude  the  law,  the  settlers  are  less 
tempted  to  dispose  foolishly  of  their  lot  and  they  work 
their  property  correspondingly.  They  also  acquire  the 
habit  of  residing  on  their  property,  and  we  find  every 
year  that  our  rural  population  increases,  that  a  large 
area  is  cleared  on  fairly  good  soils,  which  is  profitable 
both  for  the  homeseeker  and  for  the  province.  In  fact 
new  parishes  are  opened  up  while  the  old  settlements 
are  gradually  filling  up  all  the  territory  assigned  to 
them, 

In  a  semi-mountainous  country  like  Quebec,  which 
has  suffered  so  much  from  the  effect  of  glaciation,  the 
percentage  of  good  farmlands  is  naturally  small  and 
we  do  not  think  it  exceed?  15%  of  the  area  of  Old  Quebec. 
It  is  much  higher  on  the  central  plain  of  the  St.  Lawrence, 
but  in  the  Laurentian  and  in  the  Appalachian  mountains, 
where  the  colonization  movement  now  extends,  the 
percentage  is  naturally  smaller;  therefore  it  is  always 
necessary  to  make  a  thorough  classification  of  the  town- 
ship, in  order  to  avoid  the  selling  of  poor  lands.  The 
best  example  of  what  the  Government  does  in  this  regard 
is  in  the  Abitibi  region,  which  forms  part  of  the  famous 
Clay  Belt  of  Ontario  and  Quebec ;  a  few  years  ago  there 
was  only  the  virgin  forest  in  this  Northern  and  cold 
plateau,  which  lies  at  an  altitude  of  nearly  1,000  feet, 
but  to-day  we  see  that  4200  farm  lots  have  been  sold, 
and  a  population  of  about  10,000  inhabitants  has  estab- 
lished itself  to  begin  the  clearing  and  cultivation  of 
these  good  lands.  On  some  lots,  from  30  to  60  acres 
have  been  completely  cleared  and  sown;  crops  are  already 
obtained  and  the  Abitibi  will  soon  become  the  granary 
of  our  Province. 

This  example  shows  vividly  that,  where  the  soil  is 
good,  the  Government  will  do  everything  possible  to 
encourage  and  stimulate  colonization,  but,  where  the 
soil  is  poor,  it  is  the  policy  of  the  administration  to 
protect  the  settler  against  himself,  as  his  efforts  would 
be  spent  unprofitably  and  the  land  after  it  is  cleared 
would  be  worth  much  less  than  before. 

The  control  of  the  Government  tends  to  restrain 
the  settler  from  wasting  his  energies  on  poor  lands,  to 
prevent  him  from  cutting  his  trees  too  soon,  to  make 
him  burn  his  clearings  without  causing  any  damage  to 
his  own  wood  lot  and  naturally  to  the  adjoining  properties; 
in  a  word,  to  do  good  and  real  settlement  by  clearing 
each  year  enough  land,  so  that  he  will  soon  be  able  to 
live  on  his  own  lot.  When  he  has  established  his  good 
faith  by  fulfilling  his  obligations,  according  to  the  spirit 
of  the  law,  he  obtains  his  letters  patent,  which  give  him 
an  indisputable  title  to  his  homestead. 


We  must  add  that  the  Government  spends  annually 
about  $150,000.00  to  survey  into  farmlots  as  much  land 
as,  if  not  more  than  was  sold  to  settlers  in  the  year 
previous,  so  there  always  remains  available  to  settlers 
different  areas  aggregating  altogether  6,000,000  acres, 
and  these  areas  are  distributed  in  several  counties  so 
that  we  may  satisfy  not  only  the  settler  who  wishes  to 
remain  within  sight  of  his  village  spire  but  also  the  more 
daring  settler  who  wishes  to  try  his  fortunes  elsewhere, 
Explorations  and  reconnaissances  are  conducted  every 
summer  to  complete  our  knowledge  of  our  natural 
resources,  of  our  virgin  lands. 

The  Forest  Future  of  Quebec 

The  reforms  made  during  the  last  decade  and  the 
rigid  control  of  the  operations  of  settlers  and  limit  holders 
have  modified  completely  the  aspect  of  the  problem. 
Where  in  the  past  the  lumberman  and  the  settler  were 
antagonistic,  harmony  now  exists.  The  members  of  the 
Forest  Service  who  were  then  accused  of  being  only  the 
agents  of  the  lumbermen  are  now  respected  and  well 
considered  by  everyone,  thanks  to  the  employment  of 
professional  men,  of  the  forest  engineers.  The  lumber- 
ing operations  are  controlled  more  closely,  not  only 
upon  the  settlers'  lots,  but  also  upon  the  timber  limits. 
Our  system  of  fire  protection  gives  us  the  hope  that  within 
a  few  more  years  we  shall  have  the  situation  well  in  hand, 
as  our  people  are  becoming  more  careful  and  all  those 
interested  take  more  pains  to  prevent  accidents. 

We  must  also  admit  that  with  a  larger  technical 
personnel,  as  we  have  now,  we  can  turn  our  attention 
to  other  problems,  which  we  have  hitherto  been  obliged 
to  neglect. 

We  must  frankly  admit  that  the  old-time  methods 
of  lumbering  were  not  conducted  according  to  the  prin- 
ciples of  sylviculture,  but  it  is  still  the  best  system  that 
could  be  devised  under  our  forest  conditions  and,  in  mam- 
cases  no  one  could  have  done  better.  It  must  not  be 
forgotten,  that  if  we  were  to  apply  faithfully  the  European 
methods  of  exploiting  forests,  lumbering  would  cost  so 
much  that  it  would  discourage  and  possibly  ruin  almost 
anyone  taking  the  work  in  hand.  The  danger  of  fire, 
the  lack  of  railway  facilities,  the  absence  of  market  for 
each  class  of  products,  compel  us  to  adopt  more  elastic 
methods,  as  the  expenditures  in  lumbering  must  be 
made  in  direct  proportion  to  the  benefit  of  the  enterprise. 
The  additional  value  of  the  timber  limit  after  its  lumbering 
should  limit  the  extra  cost  of  lumbering  involved  by  the 
introduction  of  the  forestry  methods. 

As  stated  before,  the  actual  consumption  of  timber 
upon  the  forests  under  license  is  practically  one  billion 
feet  board  measure,  which  gives  an  average  cut  fcr 
these  45  million  acres  of  about  20  superficial  feet.  This 
is  very  small,  and  certainly  below  the  annual  growth. 
In  fact,  it  is  admitted  that  the  annual  growth  of  trees 
in  volume  will  vary  from  50  to  600  feet  per  acre  and 
sometimes  more  according  to  the  conditions  of  the 
locality:  therefore  we  feel  pretty  sure  in  stating 
that  we  can  largely  increase  our  operations  if  we 
take  the  necessary  means  of  handling  our  forests 
according  to  scientific  principles.     In  fact,  if  the  forests 
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under  license  were  handled  properly,  they  could  produce 
ten  times  as  much  wood  as  they  do  now  and  this  without 
the  least  danger  of  exhausting  them,  each  operation 
leaving  them  in  a  better  producing  state.  Let  us  not 
forget  that  there  are  in  addition  some  75,000,000  acres 
of  virgin  forest  lands,  containing  on  an  average  at  least 
3  cords  per  acre,  or  225,000,000  cords  of  pulpwood,  which 
we  consider  as  a  reserve  lor  future  developments. 

One  of  the  present  drawbacks  is  that  the  lumbering 
operations  are  concentrated  over  too  small  areas;  in 
order  to  reduce  the  cost  of  logging,  the  limit-holders  have 
a  tendency  to  cut  too  much  material  per  acre,  leaving 
behind  only  a  small  forest  capital  to  reduced  the  future 
stand.     As  the  average  rate  of  annual  growth  in  volume 
is  about  2' ,  we  could  afford  to  come  back  every  40  years 
to  the  same  place  by  removing  only  half  of  the  actual 
^tand,  but  if  more  than  that  is  taken  out,  it  means  that 
the  tract  cannot  be  lumbered  before  a  longer  period. 
The  larger  you  leave  the  trees  or  the  more  timber  you  leave 
behind,  the  sooner  you  are  in  position  to  log  again  at 
the   same   place.    We   fully   agree   with   Mr.  Chahoon 
(See  Montreal  Gazette  commercial  and  financial  review 
for  1919,  p.  42)  when  he  says  that  hereafter  we  shall 
have  to  regulate  the  volume  of  the  cut,  reducing  it  where 
it  is  needed;  this  will  mean  an  increase  in  logging  expenses, 
but  our  lumbermen  and  papermen  are  certainly  in  a 
position  to  stand  this  additional  expenditure,  they  will 
certainly  willingly  make  this  little  sacrifice,   knowing 
that  their  woodlands,  instead  of  losing  value  are  becoming- 
richer  and  that  the  propects  are  they  will  be  able  in  the 
near  future  to  cut  much  more  timber  than  before.     Of 
course,  the  limit  holders  will  have  to  seek  elsewhere 
the  quantities  of  timber  they  cannot  find  now  on  their 
limits,  but  they  are  still  immense  areas  under  license 
that  are  not  operated,  and  which  should  be  lumbered 
before  the  timber  dies  of  over  maturity  or  disease,  such 
as  it  is  the  case  with  balsam  fir.    They  could  also  buy 
part  of  the  900,000  cords  of  pulpwood  offered  for  sale 
every  year  by  the  private  forest  owners.     Is  it  not  a 
pity  to  see  each  year  so  much  timber  leaving  this  Province 
to  feed  the  foreign  mills  whereas  it  could  be  used  here 
with  profit,  and  would   lessen   by   so   much  the  drain 
upon  our  forests  ?      I  cannot  understand  the  indifference 
of  some  of  our  paper  companies  in  this  regard;  it  would 
prolong  the  life  of  their  woodlands  if  they  entered  into 
competition  for  this  wood,  which  they  are  in  position  to 
buy  at  a  higher  price  than  their  competitors.    A  few 
years  ago  I  tried  in  vain  to  interest  some  papermen  in 
the  pulpwood  of  the  Abitibi  district;  but  they  would  not 
consider  my  proposal  on  account  of  the  freight,  yet  the 
same  pulpwood  from  Abitibi  is  shipped  every  year  to 

numerous  points  of  the  United  States at  distances 

twice  a-  great  as  that  to  their  mills.  In  concluding, 
the  measure-  lo  be  adopted  lor  the  welfare  of  our  forest 
are  'he  following: 

1.  Aii  inventory  of  all  the  foresl  lands;  we  ignore 
all  of  the  North  Shore  forests,  the  Qngava  is  still  an 
unknown  factor.  There  are  in  these  Northern  lands 
immense  tracts  of  forests  that  could  supply  numerous 
large  paper  plants.  We  -hould  know  of  them  as  soon 
as  possible.     These  explorations  will  require  main-  years, 


but  with  modern  conveniences,  with  the  use  of  airplanes, 
the  work  can  be  shortened  very  considerably. 

2.  The  next  point  is  to  devote  much  attention  to 
the  classification  of  lands.  The  agricultural  soils  should 
be  mapped  and  organized  for  the  establishment  of 
settlers  under  the  best  conditions.  The  experiment  of 
the  Abitibi  is  a  direct  proof  that  it  is  yet  possible  to 
colonize  with  success  in  our  Province,  and  the  same 
methods  should  be  repeated  wherever  there  is  a  group 
of  suitable  lands  that  can  form  several  parishes.  The 
separation  of  forest  lands  from  cultivable  tracts  is  progres- 
sing rapidly,  but  the  work  could  be  yet  accelerated  for 
the  greater  good  of  the  settler  and  the  lumbermen. 

3.  Technical  studies  of  the  growth  of  our  forest 
trees,  of  their  reproduction,  of  the  best  methods  of  handling 
our  woodlands  should  be  continued,  so  as  to  enable  us 
to  organize  solidly  the  management  of  our  forests,  in  order 
to  insure  their  perpetuity,  and  to  increase  their  possible 
annual  yield. 

4.  Economical  methods  have  already  been  introduc- 
ed in  lumbering,  but  there  is  still  a  great  amount  of  waste 
in  the  woods  and  in  the  driving  of  logs  owing  to  the  great 
distance  between  the  mills  and  the  forest.  New  method 
of  transportation  may  have  to  be  devised  to  avoid  this 
loss,  and  particularly  to  allow  the  removal  of  the  hard- 
wood which,  in  many  cutover  sections,  is  crowding  out 
the  resinous  trees  that  have  been  left.  I  do  not  doubt 
that  the  birch  and  the  maple  will  be  utilized  before  long 
for  making  pulp,  their  value  for  lumber  is  now  very 
high,  therefore  it  will  not  take  long  before  it  may  pay  to 
operate  railways  to  lumber  such  tracts:  but  this  will 
depend  upon  the  demand  and  the  selling  price  of  lumber 
and  of  paper,  and  also  upon  the  volume  of  the  stand  per 
acre. 

5.  The  protective  systems  and  organizations  elabo- 
rated recently  should  be  rapidly  extended  all  over  the 
province,  so  as  to  safeguard  the  remaining  forests  against 
fires.  If  we  can  protect  the  actual  reproduction  against 
fires,  we  need  not  be  afraid  of  the  future,  because  our 
forests  trees  will  seed  over  the  cutover  lands  and  the 
brules,  and  a  new  forest  will  soon  spring  up.  We  have, 
(and  this  is  often  forgotten  by  many),  extensive  areas 
of  young  forests,  forming  the  reserves  of  the  future; 
these  must  be  protected  as  well  as  the  large  trees  so  as  to 
insure  perpetuity  in  our  forests. 

6.  Now  that  our  forests  are  becoming  effectively 
protected  against  fire,  we  can  devote  our  attention  to 
reforestation,  but  it  will  be  necessary  to  do  this  work  in 
a  business  way.  First,  all  the  available  waste  lands 
belonging  to  private  owners  should  be  planted  so  as  to 
furnish  the  necessary  supply  to  our  villages,  to  our 
markets,  and  to  bring  these  lands  into  a  revenue  produc- 
ing state.  The  government  will  certainly  encourage  this 
enterprise;  we  have  established  a  nursery  at  Berthierville 
for  this  very  purpose,  and  we  have  already  made  several 
demonstrations  of  the  feasibility  of  this  work,  notably 
at  Lachute  and  Berthier  Junction.  The  reforestation 
of  the  timber  limits  is  also  included  in  our  programme. 
The  government  owning  the  land,  not  the  limitholder,  is 
the  first  interested  in  this  work.     We  shall  do  this  work 
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where  we  are  confident  that  there  is  no  immediate  danger  of 
fire,  and  where  we  can  protect  the  plantation  against 
this  enemy.  The  government  has  no  intention  of  saddling 
the  cost  of  this  work  upon  the  lumbermen,  but,  in  cases 
where  the  lumbermen  is  directly  responsible  for  the 
deterioration  of  the  forest  either  through  neglect  or 
through  wasteful  lumbering,  he  should  be  compelled 
to  repair  the  damages  he  has  caused  by  planting.  Plans 
are  under  progress  to  set  millions  of  trees  yearly,  and  we 
may  before  long  be  planting  each  year  twice  as  many 
trees  as  there  will  be  cut  in  the  province. 

We  should  have  the  greatest  faith  in  the  future  of  our 
forests,  as  we  have  the  material  to  work  with,  as  we  have  a 
progressive  class  of  lumbermen,  perhaps  better  than  any- 
where else  on  the  continent,  on  account  of  the  fact  that  the 
population  wishes  to  see  this  province  advance  and  show 
the  lead  to  the  others.  We  shall  soon  have  the  largest 
paper  mills  of  the  world  as  we  have  extensive  resources 
in  our  forests  and  in  our  water  powers;  the  location  of 
Quebec  is  such  that  we  can  bid  for  the  markets  of  the 
world  with  all  our  competitors.  We  shall  achieve  all 
this  by  working  together,  by  making  the  necessary 
expenditure  and  by  supporting  the  measures  of  the 
government  which  has  done  so  much  already,  and  which 
is  interested  in  encouraging  the  steady  development  of 
our  province. 

Appendix 

Note. — No.  1. — Statistical  vear  book  of  Quebec, 
1915,  p.  131. 

Note.— No.  2.— Vol.  V.  pp.  9  &  95  of  Dominion  of 
Canada  Census  for  1911. 

Note. — No.  3. — The  following  complete  inventory,  of 
45  acres  of  a  private  forest  made  by  the  students  of  the 
Forestry  School  in  the  vicinity  of  the  city  of  Quebec,  is 
an  instance  of  this  variety  of  species : 

190  white  pine  trees  containing  41,854    F.B.M.  (1) 

43  red  pine  "  "  6,740 

936  spruce  "  "  54,163 

967  hemlock  "  "  40,547 

100  cedar  "  "  1,637 

3033  balsam  fir  "  "  57,084 

457  red  oak  "  "  46,068 

31  vellow 

birch  "  "  1,065 

197  ash  "  "  6,360 

10  elm  "  "  1,895 

27  butternut  "  "  1,549 

1358  sugar,    soft 

and    silver 

maple  "  "  70,120 
232  american 

beech  "  "  3,100 
829  white 

birch  "  "  7,000 

50  iron  wood  "  "  1,204 

68  cottonwood  "  "  1,290 


Total 341,675 


Or  about  7,000  f.b.m.  per  acre.  It  should,  however,  be 
observed  that  this  stand  is  much  richer  than  is  usually 
found  in  most  of  the  other  private  forests.  This  tract 
has,  in  fact,  been  properly  managed  while,  in  the  others, 
there  are  no  rules  regarding  cutting,  beyond  the  monetary 
requirements  of  the  owner  or  the  sporadic  needs  of  the 
market. 

No.  4.  (1)  The  purchaser  must  pay  cash  one-fifth 
of  the  purchase  price  and  the  balance  in  four  equal  annual 
instalments  with  interest  from  the  date  of  sale  at  six 
per  cent,  but  at  least  one  instalment  must  be  paid  everv 
year. 

(2)  The  purchaser  shall,  within  eighteen  months 
from  the  date  of  the  sale,  build  a  habitable  house  of  the 
dimensions  of  at  least  sixteen  by  twenty  feet  and  shall 
occupy  and  reside  in  it  continuously  from  that  moment 
until  the  issue  of  the  letters  patent. 

(3)  Within  five  years,  he  shall  clear  and  have  under 
good  cultivation,  (with  a  view  to  having  a  profitable 
crop),  an  area  thereof  equal  to  at  least  fifteen  acres  in  a 
single  block,  but  he  must  every  year  clear  at  least  three 
acres;  at  the  expiration  of  the  five  years,  he  must  have 
on  the  lot  a  barn  of  the  dimensions  of  at  least  36  x  36 
feet  and  a  stable  of  at  least  15  x  20  feet;  both  of  these, 
however,  may  be  in  one  and  the  same  building.  Three 
acres  at  least  of  the  portion  under  cultivation  must  be 
fit  for  ploughing. 

(4)  He  shall,  every  year,  cultivate  the  land,  so  cleared 
by  him  as  aforesaid. 

(5)  No  timber  shall  be  cut  before  the  issuing  of  the 
letters  patent  except  for  clearing,  fuel,  buildings  and 
fences,  and  all  timber  cut  contrary  to  this  condition 
shall  be  considered  as  having  been  cut  without  permission 
on  public  lands. 

(5a)  All  timber  that  a  settler  is  allowed  to  cut  on 
his  lot  of  land  before  the  issue  of  the  letters  patent  and 
which  he  intends  to  dispose  of  for  commercial  purposes 
must  be  manufactured  in  Canada,  and  all  the  provisions 
of  article  13  of  the  Timber  Regulations  now  in  force 
apply  thereto. 

(6)  No  transfer  of  the  purchaser's  rights  shall  be 
made  during  five  years  from  the  date  of  the  sale  except 
by  gift  intervivos  or  by  will  in  direct  line,  ascending  and 
descending,  or  by  intestate  succession;  and,  in  such  case, 
the  donee  or  heir  shall  be  subject  to  the  same  prohibition 
as  the  original  owner. 

(7)  Letters  patent  shall  not  be  issued,  in  any  case, 
before  the  expiration  of  five  years  from  the  date  of  the  sale 
nor  before  the  fulfilment  of  all  the  conditions  thereof; 

(8)  The  purchaser  binds  himself  to  pay  the  value  of 
the  useful  improvements  existing  on  the  land  sold,  belong- 
ing to  others  than  himself  or  to  the  Crown; 

Note.  No.  5.  Here  is  a  table  giving  the  classifica- 
tion in  1913  of  timber  limits  in  the  Province  of  Quebec, 
according  to  their  extent. 
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Classification  of  Limits  According  to  Area  in  1913 

Average 
Number  of  Total  area    area 

Area  of  limits  license-  in  sq.        holder  in 

holders  miles 


sq.  miles 


0  to     50  square  miles 94 

51  to    100      "        "      33 

101  to    500      "        "      73 

501  to  1000      "        "      13 

over  1000         "        "     18 

Totals 231 


1,790 

19 

2,265 

68 

19,798 

271 

9,853 

758 

35,102 

1,950 

68,808         298 


Note.    Xo.  6. 


Stum-page  TariJJ 


All  wood  cut  in  virtue  of  a  license  during  the  lumber- 
ing seasons  1918-1919  to  1922-23,  both  inclusive,  and 
1923-24  to  1927-1928,  both  inclusive,  is  subject  to  the 
following  charge: 

Years 

1918-19     1923-1924 
to  1922-    to  1927-28 

1923 

1. —      Square,  waney  or  flat  timber, 
per  cubic  foot : 

a)  White  pine,  oak,  hickory  and 

walnut 0.08        0.10 

b)  Red  pine,  elm,  ash,  cedar,  bass- 

wood,  birch,  maple,  tamarac .     0.08        0.08 

c)  Spruce,   balsam,   grey  pine  or 

banksian  pine,  hemlock,  white 

birch,  aspen,  poplar 0.04        0.06 

II.  Saw  logs  and  bocm  and  dimen- 

sion timber  in  the  raw  state,  per 
thousand  feet  board  measure 

a)  White  pine,  oak,  hickory,  walnut    2.60        3.00 

b)  Red  pine,  elm,  ash,  basswood, 

birch  maple,  tamarac 2 .  00        2 .  00 

c)  Spruce,  balsam,  grey  pine  bank- 

sian,   pine,    hemlock,    white 

aspen  poplar 1 .  60        1 .  80 

d)  Cedar 1.40        1.40 

III.  Poles    more    than    18    feet    in 

length,  not  exceeding  10 
inches  in  diameter  at  the 
small  end,  each: 


a)  30  feet  and  less  in  length 0.25  0.40 

b)  31  to  40  feet  in  length 0.50  0.75 

c)  41  to  50  feet  in  length 1 .00  1 .50 

d)  51  feet  and  over  in  length 2 .  00  3 .  00 

IV.  Railway   ties    or    sleepers    not 

exceeding  9   feet   in  length, 

each 0.10        0.10 

V.  All    other    wood     goods,     ad 

valorem 15%       15% 

Note.— No.    7 

1.  No  one  is  allowed  in  the  township  reserves 
without  a  written  permit  from  the  warden; 

2.  Permits  to  cut  timber  may  be  given  to  any 
householder  within  a  radius  of  twenty  miles  for  a 
certain  quantity  of  timber  not  to  exceed  10,000  feet  board 
measure,  or  20  cords  of  fire  wood  or  300  ties. 

3.  The  permits  are  subject  to  existing  regulations 
of  the  Department,  consistent  with  the  present  ones. 

4.  Permits  must  be  applied  for  by  registered  letter, 
addressed  to  the  warden  of  the  reserve,  between  the 
1st  September  and  1st  December. 

5.  The  permit-holder  must  cut  only  the  trees 
marked  or  indicated  to  him  by  the  forest  agent.  He 
must,  within  a  delay  of  two  years,  remove  all  the  timber 
mentioned  in  the  permit;  after  such  delay,  the  Minister 
of  Lands  &  Forests  may  dispose  of  all  the  timber  not 
removed.  All  the  timber  cut  must  be  piled  so  as  to  be 
measured,  in  the  forest,  by  the  forest  guardian  whose 
measurement  is  binding.  One  half  of  the  stumpage  dues 
payable  for  the  timber  requested  must  be  paid  cash 
when  the  permit  is  issued,  and  the  balance  before  the 
timber  is  removed.  Stumpage  dues  will  also  be  levied 
on  all  timber  wasted  such  as  stumps  over  18  inches  high, 
tops  larger  than  5  inches  in  diameter  at  the  thicker  end, 
skids  not  carted  away,  trees  marked  that  have  not  been 
logged,  etc.  All  remnants  of  the  cutting  must  be  lopped 
so  that  the  branches  and  other  debris  may  lay  flat  on  the 
ground. 

6.  All  timber  cut  contrary  to  these  regulations  will 
be  considered  as  cut  illegally  and  dealt  with  accordingly; 
the  permit  may  be  cancelled  for  any  infraction  of  the 
regulations. 

7.  The  permit  cannot  be  transferred. 
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Recent  Progress  in  Wireless  Telegraphy 

By  John  0.  G.  Cann,  M.I.R.E.  Assoc.  A.I.E.E. 
Chief  Engineer,  Marconi  Wireless  Telegraph  Co.  of  Canada  Ltd. 


Historical 

1867 — James  Clerk  Maxwell  read  a  paper  before  the 
Royal  Society  in  which  he  laid  down  the  theory  of  Electro- 
magnetism,  which  he  developed  more  fully  in  1873  in  his 
great  treatise  on  electricity  and  magnetism.  He  predicted 
the  existence  of  the  electric  waves  now  used  in  wireless 
telegraphy. 

1879 — David  E.  Hughes  discovered  the  phenomena 
on  which  depends  the  action  of  what  was  subsequently 
known  as  the  coherer,  which  many  years  later  were  used 
in  early  electric  wave  signalling. 

1883 — Heinrich  Rudolph  Hertz  at  Kiel,  commenced 
his  studies  of  Maxwell's  electromagnetic  theory. 

1885 — Thomas  A.  Edison  with  assistants  worked  out 
a  system  of  communication  between  stations  and  moving 
trains,  by  means  of  induction  and  without  the  use  of 
conducting  wires. 

1886— A.  E.  Dolbear  of  Tufts  College,  Boston, 
patented  a  plan  for  establishing  wireless  communication 
by  means  of  two  insulated  elevated  plates,  but  there  is 
no  evidence  that  the  method  proposed  by  him,  did,  or 
could,  effect  the  transmission  of  signals  between  stations 
separated  any  distance. 

1887 — Heinrich  Rudolph  Hertz  discovered  the  pro- 
gressive propagation  of  electro-magnetic  action  through 
space,  and  was  able  to  measure  the  length  and  velocity 
of  electro-magnetic  waves,  and  to  show  that  in  the 
transverse  nature  of  their  vibration,  and  their  suscept- 
ibility to  refraction  and  polarisation,  they  are  in  complete 
accordance  with  the  waves  of  light  and  heat.  Hertz  used 
as  a  detector  of  the  electric  waves,  a  simple  nearly  closed 
circuit  of  wire,  called  the  "Hertz  Resonator"  but  it  was 
subsequently  discovered  that  the  metallic  microphone  of 
Hughes  was  a  far  more  sensitive  detector. 

1892 — Edward  Branly  devised  an  appliance  for 
detecting  electro-magnetic  waves,  known  as  a  "coherer." 
He  discovered  that  these  waves  had  the  power  of  affecting 
the  electric  conductivity  of  materials  when  in  the  state 
of  a  powder. 

1895 — G.  Marconi's  investigations  led  him  to  the 
conclusion  that  Hertzian  waves  could  be  used  for  tele- 
graphing without  wires  and  he  made  important  experi- 
ments at  his  father's  home  in  Italy. 

1896 — Mr.  Marconi  came  to  England  in  February 
and  on  June  2nd,  lodged  his  application  for  the  first 
British  patent  for  wireless  telegraphy  No.  12039,  of 
1896. 

Progress  was  extremely  rapid  from  1896  on,  as  while 
the  apparatus  first  demonstrated  had  a  range  of  a  few 


thousand  yards,  the  range  was  increased  to  over  2000 
miles  four  years  later. 

The  value  of  wireless  telegraphy  was  immediately 
apparent,  and  was  installed  on  ships  of  the  Royal  Navy 
and  Mercantile  Marine  at  an  early  date.  It  was  success- 
fully used  in  the  South  African  War  in  1899,  by  both  the 
army  and  navy.  Marconi  met  with  a  great  deal  of 
opposition  in  the  early  days,  and  several  eminent  scientists 
scoffed  at  the  invention,  but  he  continued  quietly  with 
his  work,  receiving  very  valuable  support  from  Sir  William 
H.  Preece,  chief  electrical  engineer  of  the  Post  Office, 
who  on  December  11th,  1896,  lectured  on  telegraphy 
without  wires,  Mr.  Marconi  conducting  the  experiments. 

In  1900  Marconi  was  granted  the  famous  "four 
sevens"  patent  which  covers  the  resonant  tuning  of  the 
primary  circuit  to  the  secondary  circuit  of  the  transmitter 
and  receiver.  This  invention,  at  once  made  possible  the 
efficient  use  of  high  power,  for  long  distance  working,  and 
was  followed  in  1905,  with  his  patent  for  the  horizontal 
directional  aerial,  marking  a  further  step  of  great  import- 
ance in  the  progress  of  long  distance  work. 

In  1907  the  Transatlantic  stations  between  Glace 
Bay,  Nova  Scotia,  and  Clifden,  Ireland,  were  opened  for 
public  service.  It  may  be  said  here,  that  infringement  of 
Marconi's  patents  were  made  as  rapidly  as  they  were 
granted,  but  in  all  cases  were  upheld  in  the  courts  and 
defendants  restrained  in  all  instances. 

The  Germans  were  rank  offenders  in  this  way,  the 
late  Professor  Slaby  who  was  present,  as  he  said  in  the 
interests  of  science,  during  experiments  conducted  by  Mr. 
Marconi  in  May  1897,  returned  to  Germany  and  lectured 
on  wireless  telegraphy,  before  the  German  Emperor  and 
Empress  at  Potsdam,  in  August  1897,  and  later  was 
instrumental  in  the  formation  of  the  Slaby  Arco  Co. 
latterly  Telefunken  Wireless  Co.  The  German  had  a 
very  lively  appreciation  of  the  value  of  wireless,  and  their 
colonial  possessions  were  all  linked  up  with  the  head- 
quarters in  Berlin. 


Read  before  Montreal  Branch,  Nov.  13,  1919. 


Marconi  Coherer,  Early  Form  of  Oscillation  Detector. 
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Systems 

There  are  several  methods  in  use  to-day  for  generating 
electrical  oscillations,  all  of  which  may  be  said  to  haw 
radiated  from  the  original  basic  patent  granted  Marconi 
in  1896.     These  may  be  classified  as  follow-: 

Spark, 
(6)     Poulsen  Arc, 

Dynamic  (Alternator), 
Valve  (Thermionic). 

Spark   System 

The  Marconi  spark  system  is  that  in  general  use 
tliroughout  the  world.  It  depends  on  the  charging,  or 
more  usually  discharging  of  a  condenser,  through  an 
inductance  coil.  A  condenser  and  inductance  coil  with 
a  discharge  gap  forms  the  high  frequency  primary  circuit 
of  the  oscillation  transformer.  This  circuit  is  connected 
with  a  current  source,  which  is  in  turn  controlled  by  means 
of  a  signalling  key.  The  high  frequency  primary  circuit 
is  coupled  to  the  secondary  circuit,  consisting  of  an 
inductance  coil  and  the  aerial  wires.  One  end  of  this 
circuit  is  usually  grounded.  The  primary  and  secondary 
circuit  of  the  oscillation  transformer,  are  so  arranged, 
that  the  natural  electrical  period  of  each  is  made  equal. 
When  this  condition  obtains,  the  two  circuits  are  in  reson- 
ance, or  tune,  with  each  other,  at  which  adjustment  the 
maximum  amount  of  energy  is  radiated.  When  the 
signalling  key  is  depressed  the  condenser  is  charged  to  a 
pre-arranged  valve,  which  is  controlled  by  the  setting  of 
the  discharge  gap.  When  this  point  is  reached,  the  gap 
discharges  the  condenser,  and  oscillatory  currents  are  set 
up  in  the  inductance,  which  are  in  turn  induced  into  the 
aerial  system,  and  radiated  as  electro-magnetic  waves. 
The  electrical  oscillations  thus  produced;  are  said  to  be 
"damped"  for  the  reason  that  the  train  of  waves  dies 
down  in  amplitude  due  to  radiation  from,  and  the  resist- 
ance of  the  circuit.  An  analogy  to  this  is  the  action  of 
the  pendulum  being  gradually  brought  to  rest,  by  the 
damping,  due  to  friction  etc.  The  discharge  gap,  in 
general  use  takes  the  form  of  a  toothed  wheel  rotated 
by  a  small  motor  or  directly  on  the  alternator  shaft. 
Two  electrodes  are  arranged  to  coincide  with  particular 
teeth  on  the  wheel  which  results  in  a  musical  note  being 
produced  in  the  signals  which  can  be  easily  read  through 
-tatic  interference. 

Undamped  electric  oscillations,  or  continuous  wave, 
by  spark  discharge  can  be  produced,  and  is  the  method 
in  use  at  the  Marconi  Station,  Carnarvon  Wales,  where 
two  transmitters  of  300  K.W.  each  are  in  operation. 

The  generation  of  undamped  waves  by  the  spark 
method  is  effected  by  using  several  of  these  rotary  dischar- 

in  a-,  many  oscillating  circuits.  The  dischargers  are 
mounted  on  the  same  shaft,  insulated  from  each  other, 
and  fixed  so  that  the  condensers  discharge  and  recharge 
in  succession,  and  so  that  at  a  given  velocity  the  interval 
between  the  beginning  of  the  discharge  of  one  condenser, 
is  equal  to  the  period  of  oscillation  of  the  aerial  or  inter- 
mediate circuit,  or  perhaps  an  exact  multiple  of  the 
period  of  oscillation.  The  resultanl  of  the  damped 
oscillations  thus  produced,  in  rotation,  gives  rise  to 
con!  unions    undamped    oscillations. 


Arc  System 

The  Arc  transmitter  generates  oscillations  practically 
undamped.  It  was  discovered  by  the  late  William 
Duddell  that  if  capacity  and  inductance  was  shunted 
across  an  arc,  electric  oscillations  were  generated,  giving 
a  musical  note.    The  action  is  briefly  as  follows: 


Arc  Transmitter  Control  Switchboard. 

Suppose  the  condenser  inductance  circuit  applied 
suddenly  as  shunt  to  an  arc  supplied  with  constant 
current.  The  condenser  begins  to  charge,  robs  the  arc 
of  current,  the  arc  voltage  therefore  rises,  and  the  con- 
denser charges  still  further.  A  limit  to  the  voltage  is 
reached  when  the  condenser  current  stops  increasing,  for 
then  the  steady  current  through  the  arc  starts  increasing, 
the  voltage  falls,  the  current  begins  to  discharge  more  or  less 
in  the  time  of  oscillation  determined  by  the  inductance 


125  K.W.  Arc  Transmitter  and  Aerial  Switchboard,  Newcastle. 
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120  K.W.  Arc  Transmitter,  Newcastle. 

and  capacity.  The  condenser  discharge  now  adds  to  the 
steady  current  through  the  arc,  makes  the  arc  terminal 
voltage  lower  than  the  normal  and  encourages  the  motion 
of  the  electricity,  which  goes  on  till  the  condenser  is  fully 
charged  in  sign  opposite  to  the  last  occasion.  This 
action  plainly  goes  indefinitely.  It  is  impossible  in  the  time 
at  my  disposal  to  go  into  the  construction  of  the  arc,  but 
I  may  say  that  its  operation  is  extremely  simple.  At 
our  Newcastle  Station,  we  have  two  125  K.W.  arcs  which 
are  supplied  with  direct  current  at  from  600-1100  volts. 
The  aerial  is  connected  to  one  side  of  the  arc,  and  the 
ground  system  to  the  other.  The  arc  is  started  on  low 
voltage  by  striking  the  electrodes  together,  separating 
them,  and  raising  the  voltage  until  the  maximum  current 
is  indicated  by  ,the  aerial  ammeter. 

Signalling  is  effected  by  short  circuiting  part  of  the 
aerial  tuning  inductance,  usually  part  of  a  turn.  Tuning 
is  very  sharp  as  the  making  wave  and  spacing  wave  have 
a  difference  of  100  metres  only.  This  means  that  with 
the  signalling  key  open,  the  wavelength  being  radiated 
is  100  metres  longer  than  the  signalling  wave  with  the 
key  closed. 


Dynamic  Method 

This  system  makes  use  of  a  high  frequency  alternator. 
Several  of  these  machines  have  been  built.  The  most 
successful  recently  for  high  power,  are  those  of  Alex- 
anderson  and  Latour.  Machines  have  been  built  and  are 
in  operation,  up  to  200  K.W.  in  size.  The  frequency  of 
these  machines  is  of  the  order  of  20,000  cycles  per  second 
corresponding  to  a  wavelength  of  15,000  metres.  The 
oscillations  are  continuous,  thus  giving  undamped  waves 
of  constant  amplitude.  The  high  frequency  machines  are 
connected  to  the  aerial  system  through  an  oscillation 
transformer,  and  signalling  in  the  case  of  the  Alexanderson 
Machine  is  effected  by  means  of  a  magnetic  amplifier, 
controlling  many  hundreds  of  amperes  in  the  aerial 
circuit,  by  a  comparatively  weak  current  of  a  few  amperes. 
The  Latour  alternator  is  similar  in  design  to  the  Alex- 
anderson Machine,  and  signalling  is  effected  by  short 
circuiting  the  alternator. 


Marconi  Two  Electrode  Valve  used  as  Rectifier  (V4  size). 


Thermionic  Vacuum  Valve  Method 

The  Thermionic  Valve  was  invented  by  J.  A.  Fleming. 
It  consists  of  a  small  filament  lamp  with  an  additional 
electrode  connected  to  a  metal  plate  or  cylinder,  near,  or 
surrounding  the  filament.  When  the  filament  is  heated, 
an  E.M.F.  applied  between  the  metal  plate  and  either 
terminal  of  the  filament  produces  in  general,  a  much  larger 
current  from  plate  to  filament  through  the  rarefied  gas 
in  the  bulb,  than  in  the  opposite  direction.  This  phenomenon 
was  noted  by  Edison  many  years  ago,  and  was  referred 
to  as  the  Edison  effect.  It  can  be  seen  in  an  ordinary 
carbon  lamp  which  has  been  in  service  for  a  considerable 
time,  by  the  blackening  of  the  inside  of  the  bulb,  which 
is  due  to  electronic  emission  from  the  filament.  Since 
the  electronic  discharge  is  unidirectional,  the  thermionic 
valve  is  well  adapted  for  use  as  a  rectifier  of  oscillating 
currents,  and  in  its  original  form  was  used  extensively 
by  the  Marconi  Co.  as  a  detector.  An  improvement  of 
great  value  was  made  by  DeForest  by  the  addition  of 
another  electrode  in  the  form  of  a  grid,  or  perforated 
plate,  fixed  between  the  filament  and  the  plate.  The 
result  of  this  improvement  was  to  make  the  valve  an 
amplifier,  as  well  as  a  detector.  It  also  functions  as  a 
generator  of  sustained  oscillations  particularly  well 
adapted  for  the  wireless  transmission  of  speech.  I  have 
covered  the  four  methods  of  generating  electrical  oscilla- 
tion in  a  very  brief  manner,  and  may  say  that  the  last 
two,  viz:  the  High  Frequency  Alternator  and  the 
Thermionic  Vacuum  Valve  are  the  two  systems  which  are 
to-day  being  investigated  very  fully  by  radio  men  gener- 
ally. The  High  Frequency  Alternator  is  particularly  well 
adapted  for  long  distance  wireless  telegraph  and  telephone 
transmission,  and  will  be  followed  by  the  Thermionic 
Valve  Transmitter  very  soon.     The  valve  receiver  has 
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ii  brought  to  a  high  stage  of  development  and  efficiency, 
which  may  be  gathered  from  the  fact  that  signals  from 
Carnarvon,  in  Wales,  are  regularly  copied  at  Sydney, 
Australia,  a  distance  of  12,000  miles.  The  receiver  uses 
three  valves  and  the  signals  are  picked  up  on  an  aerial 
100  feet  in  length,  erected  only  a  few  feet  above  the  ground. 
Wireless  sets  for  aeroplanes  are  available  which  permit 
of  telephonic  speech  or  telegraphy  at  will  between  plane 
and  plane  ground.  These  sets  will  be  part  of  the  regular 
equipment  of  aeroplanes  and  complete  equipment  and 
organization  for  aeroplane  routes  is  now  available. 
Thermionic  Valve  Transmitters  with  a  range  of  1,000 
miles,  are  also  available,  and  equipment  up  to  25  K.W. 
will  be  ready  shortly.  Wireless  telephones  will  occupy 
a  field  of  their  own,  a  particular  application  being  for 
communication  between  ships,  and  possibly  rural  commun- 
ities. 


Marconi  Three  Electrode  Valve,  latest  form  of  Oscillator 
Detector.     (Full  size). 


Direction  Finding 

During  the  War,  Direction  Finding  by  Wireless  was 
iiH-d  extensively,  and  was  directly  responsible  lor  many 
Zeppelin  raids  being  made  abortive.  A  large  number  of 
I  ).F.  Stations  were  erected  for  the  Admiralty  by  the 
Marconi  Co.  in  the  United  Kingdom  and  Ireland.  A 
constant  watch  was  maintained  at  these  stations,  and 
;ui  enemy  submarine  sending  signals  to  Headquarters 
could  be  accurately  located  and  information  given  to  the 
destroyer  patrol  which  effected  uniformly  successful 
results  by  depth  bombs,  etc.  Zeppelins  depended  on 
land  control  stations  to  advise  them  of  their  position 
when  on  raiding  flights,  and  the  D.F.  Stations  were 
directly  responsible  for  their  defeat  by  advising  the  Royal 
Air  Force  of  their  location.     Three  of  these  stations  were 


erected  in  Canada,  at  Canso,  Chebucto  Head  and  Cape 
Race.  These  are  now  used  as  aids  to  navigation,  and  are 
particularly  valuable  to  ships  during  fog,  the  captain 
being  given  his  position  in  the  majority  of  cases  with 
absolute  accuracy.  D.F.  equipment  for  transatlantic 
flying  will  enable  a  true  course  to  be  steered  day  or  night, 
or  through  fog. 
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Photographic  Recorder  at  Newcastle. 


Static  Elimination 

The  greatest  enemy  of  Wireless  is  "Static"  and  its 
elimination  has  been  the  goal  sought  for  by  many.  Until 
recently  it  was  impossible,  at  certain  times,  to  work  at 
all,  while  certain  forms  of  static  obtained.  R.  A.  Weagant, 
Chief  Engineer,  of  the  American  Marconi  Co.  who  has 
been  working  on  the  matter  for  a  considerable  time, 
discovered  that  the  most  troublesome  form  of  static 
referred  to  by  those  versed  in  the  art  as  "Grinders"  had 
a  vertical  component,  and  it  was  immediately  apparent 
to  him  that  with  a  proper  arrangement  of  aerials,  these 
could  be  cancelled  out,  which  has  been  accomplished. 
It  has  also  been  discovered  that  "Static"  with  a  horizontal 
component  has  a  directional  effect  with  regard  to  a  partic- 
ular receiving  zone.  This  prevailing  direction  can  be 
located  by  means  of  a  loop  aerial  and  the  maximum  noted, 
which  will  be  when  the  plane  of  the  loop  is  in  the  plane 
of  direction.    The   minimum   effect   will    be   at   right 
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Wireless  Receiving  Room,  Newcastle. 
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angles,  hence  the  aerials  can  be  arranged  to  cancel  out 
such  static.  Working  along  somewhat  similar  lines,  we 
have  erected  an  aerial  system  at  our  Transatlantic 
Receiving  Station  at  Louisburg,  N.S.  This  system  in 
addition  to  controlling  static  interference,  also  eliminates 
interference  from  other  transmitting  stations,  both  on 
this  Continent  and  in  Europe.  The  old  receiving  aerial 
at  this  station  consisted  of  a  single  wire  about  a  half  mile 
in  length,  supported  on  six  steel  masts,  300  feet  high, 
which  is  now  dispensed  with.  The  system  now  installed 
permits  of  Duplex  Working,  which  means  simultaneous 
transmission  and  reception  on  both  sides  of  the  Atlantic. 


High  Speed  Transmission 

Modern  conditions  make  it  imperative  that  traffic  be 
handled  rapidly.    The  average  speed  of  good  hand  sending 


is  20  words  per  minute,  which  is  too  slow,  and  automatic 
sending  is  resorted  to.  This  is  accomplished  over  our 
Transatlantic  Circuit  as  follows: — Traffic  is  punched  on 
tape  by  means  of  perforators.  The  tape  is  then  passed 
through  a  Wheatstone  Transmitter  over  connecting  lines, 
to  the  transmitting  station,  26  miles  away,  where  it  oper- 
ates the  relay  and  signalling  switches.  The  signals  are 
sent  at  a  rate  up  to  120  words  per  minute.  These  signals 
are  received  at  Clifden,  in  Ireland,  are  amplified  by  means 
of  Thermionic  Valves,  and  recorded  on  dictaphones.  As 
the  wax  cylinders  are  filled  they  are  removed  to  a  tran- 
scribing machine,  and  the  signals  copied  on  message  blanks 
by  ear.  Even  this  method  is  found  too  slow,  and  special 
apparatus  is  now  under  development  which  will  permit 
of  speeds  up  to  200  words  per  minute,  but  instead  of 
recording  on  dictaphones,  the  signals  will  be  translated 
direct  from  the  wireless  circuit  to  the  landline  circuit, 
and  from  there,  taken  off  on  a  printing  telegraph. 


Industrial  Relations 

By  J.  S.  Cameron,  A.M. E.I. C, 
Assistant-General  Superintendent,   Northern  Eleclrie  Co.  Limited,  Montreal. 


"Industrial  Relations"  is  the  term  used  to  describe 
the  relations  which  exist  between  employer  and  employee, 
other  than  those  directly  concerned  in  carrying  out  the 
routine  of  issuing  and  fulfilling  instructions  for  productive 
work. 

This  is  a  modern  definition,  concerning  all  the  human 
relations  which  are  becoming  more  and  more  complex 
with  the  growth  of  industry,  and  which  require  special 
features  of  organization  for  handling  them. 

All  of  our  large  industries  have  grown  up  from  small 
beginnings,  and  the  success  of  the  business  represented 
by  the  growth,  generally  reflects  back  to  the  personal 
supervision  of  the  owner.  In  most  cases  the  owner  dealt 
directly  with  each  employee  and  gained  a  personal  knowl- 
edge of  his  problems.  On  the  other  hand,  the  employee 
could  often  grasp  problems  which  confronted  the  business, 
the  solution  of  which  spelled  success  for  himself  as  well 
as  for  his  employer. 

With  the  growth  of  business,  however,  it  becomes 
increasingly  more  difficult  for  the  employer  to  maintain 
his  direct  personal  contact  with  his  employees.  The 
business  situation  to-day  is  such  that  the  men  who  direct 
large  establishments  cannot  grow  up  with  the  business, 
and  the  successful  business  man  will  see  that  his  organ- 
ization, as  it  expands,  is  planned  so  as  to  maintain  the 
good  working  relations  which  he  himself  created  when 
the  business  was  small. 

We  therefore  find  that  in  large  organizations  the 
problems  of  industrial  relations  are  under  the  supervision 
of  a  distinct  branch  or  department,  and  it  is  therefore 
interesting  to  trace  the  growth  of  an  organization  to  see 
why  this  is  necessary. 


Read  before  Montreal  Branch,  March  5,  1920. 


The  small  factory  has  an  internal  economy  evolved 
from  very  small  beginnings,  and  as  it  grows  it  is  likely 
to  become  more  thoroughly  efficient  in  some  details  than 
in  others.  It  is  necessary  in  building  up  an  executive 
staff,  to  delegate  certain  functions  to  each  of  the  various 
officials,  the  tendency  being  for  the  more  progressive 
members  to  exercise  general  supervision  and  become  over- 
taxed by  voluntarily  assuming  new  responsibilities  when 
clearly  seen.  The  factory  manager  has,  in  addition  to 
the  advancement  of  his  product  and  the  improvement 
of  the  labor  hour  efficiency,  the  task  of  adjusting  the 
shop  routine  so  as  to  avoid  delay,  friction  between  minor 
officials,  and  thus  maintain  the  output  of  his  plant. 

While  the  business  is  small,  the  manager  depends 
largely  on  finding  suitable  men  to  act  as  his  subordinates, 
each  of  whom  must  perform  more  than  one  function  and 
must  have  some  latitude  of  development,  and  who  is 
often  expected  to,  and  does  judge  for  himself,  what  he 
shall  do  and  when  he  shall  do  it. 

In  laying  out  an  organization  it  is  essential  that  each 
subordinate  should  have  specific  duties  within  the  scope 
of  his  ability,  and  that  these  duties  should  be  clearly  and 
rigidly  defined.  Two  types  of  organizations  are  generally 
found  —  the  first  being  to  divide  the  shop  into  a  number 
of  departments,  each  of  which  performs  all  the  operations 
necessary  in  the  manufacture  and  assembly  of  a  complete 
piece  of  apparatus,  the  foreman  taking  care  of  the  hiring 
and  dismissing  of  their  help,  setting  the  wage  rates  and 
piece  work  rates,  and  often  acting  as  their  own  inspectors. 

The  factory  organized  on  this  basis  will  likely  have 
a  lack  of  uniformity  in  the  quality  of  the  product  of  its 
various  departments,  which  it  is  difficult  to  eliminate,  and 
furthermore,  a  lack  of  uniformity  in  the  supervision  and 
wages  of  the  employees  and  their  working  relations  with 
the  foremen. 
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The  second  type  of  organization  is  based  on  dividing 
the  work  into  departments  with  reference  to  the  class  of 
operations  performed.  In  the  manufacturing  end  the 
work  is  divided  into  departments  with  reference  to  the 
class  of  mechanical  operations  performed.  In  other 
words,  all  the  drilling  is  done  by  one  department;  all  of 
the  milling  by  a  second;  all  of  the  woodwork  by  a  third 
department  and  so  on.  In  the  office  end,  all  of  the 
clerical  work  is  done  by  one  branch,  all  of  the  purchasing 
by  a  second  branch,  all  of  the  technical  by  a  third  branch 
and  so  on.  It  will  therefore  be  seen  that  this  is  a  functional 
type  of  organization.  Each  branch  has  its  functions 
clearly  defined,  and  by  this  means,  dual  or  overlapping 
control  of  one  or  more  departments  is  avoided.  It  is  to 
be  noted  that  while  this  type  of  organization  is  far  more 
complex  than  the  first  type  described,  on  the  other  hand 
it  is  a  logical  development  to  meet  the  requirements  due 
to  growth.  It  secures  uniformity  in  results,  since  all  of 
the  work  belonging  to  one  class  is  always  done  by  the 
same  department.  We  therefore  find  a  manufacturing 
organization  divided  somewhat  along  the  following  lines: 

Clerical  Branch, 

Production  Branch, 

Manufacturing  Branch, 

Inspection  Branch, 

Service  and  Maintenance  Branch, 

Industrial  Relations  Branch. 

The  functions  of  the  Industrial  Relations  Branch  are: 

1.  Employment, 

2.  Training  Employees, 

3.  Wage  Systems, 

4.  Welfare. 


Employment  Department 

The  Employment  Department  is  the  medium  through 
which  the  foreman  of  a  department  can  get  the  help  he 
requires.  The  applicant  is  examined  as  to  his  ability, 
habits,  and  fitness,  and  is  advised  of  the  rates  of  pay  and 
conditions  under  which  he  is  to  be  employed.  Here,  the 
applicant,  if  otherwise  suitable  for  the  position,  may  be 
given  a  physical  examination  by  the  Medical  Department. 
This  examination  is  a  safeguard  to  the  worker  himself 
and  those  with  whom  he  has  to  work.  It  eliminates 
undesirables  and  very  often  brings  to  the  applicant's 
attention  some  physical  defects  which  he  can  easily  have 
corrected.  It  is  a  protection  for  the  employer,  where, 
under  Compensation  Laws,  fraudulent  means  have  been 
attempted  to  obtain  damages.  Lacking  a  physical 
examination,  the  employer  has  no  proof  to  offer  that  the 
defect  existed  when  the  man  was  hired. 

Regarding  production,  it  is  to  the  advantage  of  both 
that  the  employee  be  placed  at  work  for  which  he  is 
physically  suited.  The  workman  may,  unknowingly, 
take  jobs  which  he  should  really  shun. 

Candidates  who  are  suffering  from  contagious  diseases 
or  who  are  manifestly  unfit  are  rejected  at  once. 

A  combination  of  job  analysis  with  medical  examina- 
tion opens  the  way  to  placing  employees  to  better  ad- 
vantage, and  makes  it  easier  to  transfer  to  other  depart- 
ments those  whose  health  unfits  them  for  the  work  they 
are  doing. 


Indigestion,  headaches,  neuralgia  and  other  comp- 
laints resulting  from  defective  teeth,  are  reduced  in 
number,  thereby  reducing  tardiness  and  absence. 

Accidents,  due  to  defective  hearing  and  vision  are 
lessened.  Claims  for  injuries  received  in  some  previous 
place  of  employment  can  be  readily  disproved. 

Raising  the  health  standards  is  sure  to  result  in  a 
more  efficient,  more  contended  working  force.  The 
employee  benefits  as  well  as  the  employer  in  knowing 
beforehand  whether  the  applicant  is  able  to  do  the  work 
without  menace  to  his  health. 

When  an  employee  satisfies  the  Employment  Depart- 
ment that  he  can  meet  the  requirements,  and  after  he  has 
passed  the  physical  examination,  he  is  then  introduced 
to  the  foreman  whose  acceptance  is  necessary  before  the 
applicant  becomes  an  employee.  The  foreman  therefore 
becomes  the  final  employer,  but  he  is  relieved  of  the 
tedious  routine  of  intervewing  applicants  and  can  there- 
fore concentrate  his  attention  on  the  operation  of  his 
own  department. 

Another  advantage  of  centralising  employment  work 
in  one  department  is  that  it  is  easier  to  control  the 
requirements,  insure  equity,  and  maintain  uniform  treat- 
ment and  consideration  for  applicants,  which  could  not 
otherwise  be  obtained.  From  the  contract  standpoint, 
the  moral  obligation  of  the  employer  is  greater  than  the 
moral  obligation  of  the  employee,  for,  moral  responsibility 
increases  in  proportion  to  the  opportunity  for  influence 
by  control.  It  can  generally  be  said  that  the  employer 
keeps  the  employment  agreement  better  than  the.  emp- 
loyee, one  reason  being  that  he  is  financially  responsible; 
another  reason  is  that  he  appreciates  the  value  of  estab- 
lishing his  credit  and  the  value  of  moral,  legal  and  financial 
responsibility. 

In  many  plants  it  is  customary  for  the  Employment 
Department  to  interview  employees  who,  for  any  reason, 
are  leaving,  and  by  collecting  information  in  this  manner, 
study  the  problems  so  that  action  can  be  taken  wherever 
possible  to  reduce  the  labor  turn-over.  Arrangements 
are  made  whereby  the  foreman  of  any  department  who 
is  running  out  of  work,  can  notify  the  Employment 
Department  in  advance  that  he  will  have  to  lay  off  some 
of  his  employees.  This  means  that  the  Employment 
Department  can  often  transfer  the  employees  to  other 
departments. 

In  order  to  insure  fairness  to  the  foreman  and  the 
employee  in  the  case  of  discharging,  the  employee  is  very 
often  interviewed  by  the  Employment  Department.  If, 
upon  investigation,  it  is  simply  a  matter  of  personal 
difference  between  the  foreman  and  the  employee,  the 
employee  may  be  transferred  to  another  department  to 
the  satisfaction  of  all  concerned. 

Training  Employees 

The  two  fundamental  elements  of  production  are 
materials  and  men.  Engineers  with  a  sound  knowledge 
of  science  and  its  application  have  made  great  progress 
in  the  selection  and  treatment  of  materials  to  meet  the 
developments  and  requirements  for  special  work,  and 
to-day  we  find  that  industries  are  turning  their  attention 
more  and  more  to  the  training  of  the  men  who  are  going 
to  use  the  materials. 
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The  introduction  of  special  manufacturing  operations 
requiring  the  definite  planning  of  manual  and  machine 
layouts  has  necessitated  the  training  of  employees  who 
will  become  adept  in  each  operation,  performing  it  with 
a  minimum  lost  motion  and  attaining  a  high  degree  of 
accuracy,  quality  and  economy  in  manufacture. 

This  condition  is  largely  due  to  the  increased  quantity 
}f  manufacture,  where  large  numbers  of  employees  can 
be  kept  at  work  on  the  same  operation  continuously. 
This  brings  us  to  the  first  class  of  training,  namely— 
that  of  teaching  an  employee  a  specific  task — as  for 
sxample,  a  machine  or  bench  operation. 

We  have  to-day  as  formerly,  a  number  of  employees 
who  are  taught  particular  trades,  such  as  machinists, 
toolmakers,  etc.  In  teaching  a  trade,  one  of  two  methods 
may  be  employed,  the  first  in  having  a  journeyman  or 
workman  teach  a  boy  while  at  his  regular  work — the 
usual  practice  being  to  take  the  boy  for  three  or  four 
hours  every  week  into  a  class  room  where  he  is  taught 
to  read  drawings,  layout  work,  and  solve  elementary 
problems  in  physics  and  mechanics.  For  the  most  part, 
these  classes  are  held  on  company's  time,  the  apprentice 
being  paid  his  regular  wage.  The  other  method  which 
applies  to  the  larger  industries,  is  to  have  a  separate 
instruction  shop  which  is  fully  equipped  with  machinery 
similar  to  that  used  in  regular  manufacture.  For  example, 
the  boy  is  taught  how  to  operate  a  milling  machine,  being 
under  the  supervision  of  a  man  whose  sole  idea  is  to  teach 
that  boy  his  trade — not  to  get  a  certain  amount  of  work 
3ut  of  him.  When  he  learns  to  run  the  milling  machine, 
he  is  sent  out  into  the  shop  where  he  uses  his  knowledge 
under  the  conditions  that  he  will  meet  when  he  has  finished 
his  apprenticeship;  and  so  on,  until  at  the  end  of  his 
four  years  he  is  thoroughly  skilled. 

There  is  a  further  training  or  education  due  to  the 
division  of  a  large  industrial  organization  into  separate 
classes  of  business.  As  for  example,  the  commercial 
branch,  which  includes  the  buying,  selling,  warehousing, 
transportation,  and  usually  financing.  The  engineering 
branch,  which  controls  the  design  and  specifications  of 
the  company's  products;  the  manufacturing  branch, 
which  covers  the  handling  of  raw  materials  and  the 
production  in  such  quantities  as  are  authorized  by  the 
commercial  branch  and  will  meet  the  engineering  require- 
ments. 

It  has  been  found  that  the  best  way  to  do  this  is,  to 
teach  the  business  as  a  whole,  the  nature  and  uses  or  the 
company's  products,  the  facilities  for  manufacture  and 
distribution,  a  knowledge  of  the  machinery  required,  and 
a  knowledge  of  organization  and  personnel.  Men  trained 
to  meet  these  requirements  may  be  divided  into  two 
general  classes;  one  consists  of  men  who  have  graduated 
from  schools  or  universities  providing  technical  and 
scientific  training,  the  other  class  consisting  of  younger 
men  who  come  from  technical  or  high  schools  and  who 
desire  eventually  to  become  engineers  or  specialists  in 
some  particular  branch. 

An  illustration  of  this  is  found  in  one  case  where 
technical  graduates  who  have  completed  four  years  of 
college  work,  are  given  a  course  of  intensive  training  for 
26  weeks,  planned  so  as  to  give  them  an  insight  into  those 
branches  of  the  company's  activities  with  which  they 


must  be  familiar  before  they  can  intelligently  study  the 
problems  to  which  they  will  be  finally  assigned.  More 
and  more  emphasis  is  being  placed  on  furnishing  these 
men  with  a  broader  knowledge  of  the  business  than  can 
be  gained  from  experience  in  a  single  department;  or 
even  a  group  of  departments.  It  is  interesting  to  note 
that  experience  has  proven  that  it  is  much  better  to 
teach  and  give  experience  in  assembly  departments  before 
assigning  to  work  in  process  departments  where  the  work 
is  done  on  isolated  parts.  Considerably  less  time  is 
required  when  the  employee  is  given  the  general  knowl- 
edge first,  than  when  he  is  trained  by  following  the 
complete  process  through  from  the  raw  material  to  the 
finish  product.  Along  this  line  of  reasoning,  the  student 
is  started  in  the  branch  of  the  business  in  which  he  will 
finally  be  located. 

The  work  is  carried  out  under  the  supervision  of  the 
educational  director,  and  assignments  are  made  covering 
the  different  features  of  the  work,  which  are  laid  out  in 
a  logical  sequence.  The  student  may  spend  a  period  of 
one,  two,  or  even  four  to  five  weeks  on  one  assignment, 
depending  upon  its  importance  in  relation  to  the  course 
he  is  taking.  He  is  required  to  give  the  educational 
director  a  weekly  report  of  the  work  on  which  he  is 
engaged,  and  by  means  of  observation  trips  and  discussions 
he  is  able  to  see  how  his  work  fit?  in  with  that  of  other 
departments.  For  example,  a  student  taking  the  engin- 
eering course,  starts  out  in  the  engineering  department, 
working  on  specifications  and  drafting.  He  is  then  given 
assignments  in  the  manufacturing  departments,  follow- 
ing which  he  is  finally  assigned  to  the  installation  of  the 
apparatus  for  the  customer.  In  this  way  he  becomes 
thoroughly  conversant  with  the  problems  of  manufacture 
and  the  service  expected  of  the  apparatus,  so  that  he  will 
be  able  to  study  intelligently  his  future  engineering 
problems. 

The  practising  engineer  of  to-day  must  be  more  or 
less  of  a  specialist,  and  schools  of  engineering  have  under 
consideration  specific  courses  and  combined  business  and 
technical  education.  These  problems  have  been  outlined 
in  Dean  Mitchell's  paper  "The  Future  of  Applied  Science" 
as  printed  in  The  Journal  for  January  of  this  year.  The 
concensus  of  opinion  seems  to  indicate  that  the  practising 
engineer,  even  though  he  be  a  specialist,  must  have  a 
broad  fundamental  education,  and  that  by  using  his 
college  course  as  a  basis,  he  can  build  up  a  knowledge 
of  his  speciality.  On  this  basis  there  still  remains  ample 
scope  for  intensive  training,  by  each  special  branch  of 
industry  to  meet  its  own  requirements. 

Wage  Systems 

In  these  times  of  soaring  prices  and  industrial  unrest . 
the  factor  bearing  most  directly  on  the  maintenance  of 
satisfactory  industrial  relations  is  undoubtedly  the 
question  of  wage-payment.  Each  day  the  newspap^  • 
furnish  us  with  fresh  details  of  strikes  and  lockouts,  and 
the  loss  in  production  through  these  disturbances  has, 
since  the  signing  of  the  armistice,  been  colossal.  In 
practically  every  instance,  the  chief  issue  has  been  one 
of  wages,  other  demands  on  the  part  of  organized  labor 
being  subordinate  to  this  one.  The  question  as  to  how 
labor  can  be  best  rewarded,  has  received  a  great  deal  of 
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attention  during  the  past  thirty  years  and  it  is  now,  more 
than  ever,  occupying  the  time  of  some  of  the  world's 
ablest  engineers  and  economic-. 

Wage  systems  can  be  broadly  subdivided  into  three 
classes  as  follow-: 

First     -  The  day  work  or  hourly  rate  system. 
Second    The  piece  work  system. 
Third    -Bonus  systems. 

The  first  of  these  three  systems,  the  day  work  or 
hourly  rate  system  involves  the  payment  of  a  fiat  rate 
per  hour,  irrespective  of  the  amount  of  work  actually 
performed.  This  is  the  earliest  and  simplest  method  of 
remuneration  and  is  in  general  use  to-day,  although 
modern  developments  in  scientific  management  are  tend- 
ing to  throw  it  more  and  more  into  the  background. 
The  disadvantages  incidental  to  the  use  of  day  work  are 
obvious.  The  system  is  a  vague  one  which  rewards  all 
degrees  of  service  alike,  neglecting  entirely  the  factor  of 
individual  performance  and  supplying  no  incentive  to 
workmen  to  put  forth  their  best  effort.  The  day  work 
-ystem  has  the  general  effect  of  reducing  the  percentage 
efficiency  of  a  shop  to  that  of  the  most  inefficient  of  the 
workmen. 

In  the  year  1882,  the  late  Dr.  Frederick  W.  Taylor, 
at  that  time  a  machine-shop  foreman  in  the  employ  of 
the  Midvale  Steel  Company,  entered  the  arena  of  indust- 
rial management.  Dr.  Taylor  starting  as  a  machinist, 
and  passing  successively  through  the  grades  of  gang  boss 
and  shop  foreman,  had  been  given  abundant  opportunity 
to  see  at  first  hand,  the  evils  of  both  the  day  work  and  the 
existent  piece  work  systems  and  with  that  genius  which 
later  gave  us  high  speed  steel  and  our  modern  system  of 
scientific  management,  he  invented  a  remedy.  He  had 
early  recognized  the  fact  that  piece  work  rates  were  not 
equitable  owing  first  to  an  absolute  lack  of  standardized 
working  conditions  and  secondly  to  a  similar  absence  of 
any  reliable  information  on  the  output  possibilities  of 
manufacturing  operations;— also  that  no  attempt  was 
made  to  instruct  or  train  workmen  in  the  performance 
of  their  individual  tasks.  So  he  adopted  the  expedient 
of  analyzing  operations  into  their  component  sub-oper- 
ations, and  by  means  of  a  decimally  graduated  stop 
watch,  establishing  the  shortest  possible  time  in  which 
these  sub-operations  could  be  performed  consistently 
with  the  turning  out  of  good  work.  When  sufficient 
time-observations  had  been  taken  to  satisfactorily  estab- 
lish a  standard  time  for  the  performance  of  the  operation, 
an  instruction-card  was  prepared  which  set  forth  in  a 
clear  and  concise  manner,  not  only  the  sub-operations, 
which  the  workman  would  be  called  upon  to  perform 
together  with  their  corresponding  standard  times,  but 
also  any  additional  information  relative  to  the  mechanical 
or  physical  conditions  surrounding  their  performance. 
This  instruction  card  was  then  used  for  the  purpose  of 
training  the  workman  to  do  his  work  in  the  best  and  fastest 
way.  With  the  operations  thus  standardized  and  after 
a  suitable  allowance  had  been  marie  to  cover  fatigue, 
differential  piece  work  rates  were  estimated  in  such  a  way 
that  if  the  workman  followed  the  instructions  set  forth 
and  accomplished  his  task  in  the  stipulated  time,  he 
received  an  increase  of  from  twenty  to  one  hundred 
percent  over  his  normal  hourly  rating,   this  percentage 


depending  on  the  nature  and  difficulty  of  the  job.  If 
he  did  not  quite,  accomplish  his  task  in  the  standard 
time  he  received  a  somewhat  lower  piece  work  rate,  and 
if  he  failed  by  a  large  margin,  he  incurred  a  penalty. 
By  this  invention  of  the  time-study,  Dr.  Taylor  created 
a  new  field  of  industrial  investigation  which  has  greatly 
benefited  both  the  employer  and  employee,  through 
largely  increased  output  on  one  hand  and  largely  increased 
earnings  on  the  other. 

The  third  and  last  method  of  wage-payment  is  the 
bonus  plan  which  is  usually  used  in  combination  with 
and  in  addition  to  the  day  work  system.  It  might  be 
well  at  this  point,  to  establish  clearly  the  difference 
between  the  terms  "piece  work  rates"  and  "bonus", 
as  the  significance  of  these  terms  is  sometimes  confused. 
A  piece  work  rate  is  a  fixed  amount  paid  per  unit  of 
output,  under  which  circumstance  the  workman  either 
gains  or  loses,  depending  on  the  efficiency  of  his  perform- 
ance. A  bonus  implies  the  payment  to  an  efficient 
workman,  of  something  in  addition  to  his  normal  day 
work  rate,  the  latter  being  assured  to  him  irrespective 
of  the  amount  of  his  output.  A  bonus  system  is  therefore 
somewhat  milder  than  the  piece  work  system,  which,  when 
rigidly  enforced,  contains  elements  of  severity. 

The  most  successful  application  of  the  bonus  plan  of 
wage  payment  will  probably  be  found  in  the  "Task  and 
Bonus  System"  invented  by  the  late  H.  L.  Gantt 
while  assisting  Dr.  Taylor  in  the  re-organization  of  the 
Bethlehem  Steel  Company.  In  principle,  this  system 
seems  identical  with  the  Taylor  System  of  differential 
piece  work,  but  in  application,  the  assured  day  work 
rate  places  it  in  an  entirely  different  category.  In  a 
manner  similar  to  the  Taylor  system,  task  work  with 
bonus  is  only  applied  after  careful  time  study,  and  the 
preparation  of  standard  instruction  cards.  When  the 
best  method  of  performing  the  operation  has  been  thus 
determined  and  standardized,  a  bonus  is  paid  to  the 
workman  for  accomplishing  his  task  in  the  stipulated  time. 

One  company,  in  formulating  wage  systems  through- 
out the  factory,  has  endeavoured  to  adopt  whatever 
seemed  best  in  both  the  Taylor  and  Gantt  plans.  The 
day  work  system  is  used  only  where  for  some  reason 
Piece  Work  cannot  be  applied  as  in  the  case  of  inter- 
mittent operations  which  are  not  of  the  "repeat"  type. 
All  operations  before  being  placed  on  the  piece  work 
basis  are  made  the  subject  of  a  careful  time  study  and  are 
thoroughly  standardized,  the  rest  factor  being  provided 
for  by  means  of  a  fatigue  allowance.  A  Piece  Work  Rate 
is  then  estimated  in  such  a  way  that  the  workman  can, 
if  efficient,  earn  a  substantial  increase  over  his  nominal 
day  work  rate.  These  details,  as  will  be  noted,  are  all 
features  of  the  Taylor  system.  If,  however,  the  work- 
man's piece  work  earnings  fall  below  what  he  could  earn 
if  working  on  the  day  work  basis,  he  is  given  his  day 
work  rate,  the  system  at  this  point  assuming  the  character 
of  Mr.  Gantt's  task  and  bonus  plan.  Operators  trained 
under  this  system  have  rarely  failed  to  accomplish 
their  tasks  in  the  time  allowed.  The  piece  work  rates 
are  so  estimated  that  the  operator  receives  his  addi- 
tional reward  for  the  efficient  performance  of  a  reasonable 
day's  work  without  excessive  or  hurtful  exertion  on  his 
part.  If,  after  a  fair  trial,  a  workman  proves  that  he 
is  incapable  of  performing  an  operation,  he  is  transferred 
to  more  suitable  work. 
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Plate  1 
Time  Study  Form,  (front). 

The  accompanying  time  study  sheet  illustrates  the 
lanner  in  which  operations  are  analyzed  and  stop  watch 
ladings  noted.  The  operation  in  question  consists  of 
tie  braiding  of  glazed  cotton  insulation  about  the  outer 
jrface  of  commutator  cords  by  a  girl  running  two  braid- 
ig  machines.  The  component  sub-operations  are  shown 
•ith  corresponding  stop  watch  readings,  the  latter  being 
aken  in  cycle,  that  is,  with  the  stop  watch  running. 
Vhen  sufficient  readings  have  been  taken  these  are 
veraged,  all  unnecessary  or  waste  time  substracted,  and 
le  operation  finally  reconstructed  on  the  basis  of  how 
)ng  its  performance  should  take.  In  this  instance  it  has 
een  found  that  a  girl  can  give  from  two  braiders,  an 
utput  of  66  cords  per  hour.     The  application  of  an 

uaaatBk 

is  output  of  40  Cord,  m   obtained  fro™  two  tuohu..   to--- -_-. .         33   ,, 

Output  per  hoar  Oftt«ln«d  fro.  two  weohtnso ___. 

------         62.8     Cord. 

is   output  of  40  Cords  should    have  bees  obtained    la--- - 

56.00  Vine. 

Output  psr  boor  oa   this  bssls  --  — -._. 

66         Cord. 

"U  "*  ""«••  •»••«-••  -«  »  sddltlossl  H  for  efflol.aj-  of  eperstor.  outo«  p.,  b,„ 

5  66  -  10  -  56  Co«*e  p*r  liur. 

tits  p.w.H.  s.t  .o  tsst   for  ss  sourl,  output  of „  C(>rti  ^  ^ 

Op.rs.sr  IHIWI- ,.,0  ,„  Hou,_ 

P.M.   on    tU.  be.,,  b.ooaw. - siu  >er  ^^ 

Plate  2 
Time  Study  Form,  (back). 


allowance  of  ten  percent  to  cover  fatigue,  and  an  addition- 
al five  percent  to  cover  the  fact  that  the  girl  under  observ- 
ation was  above  the  average  in  efficiency,  reduces 
this  figure  to  57  cords  per  hour  for  which  the  operator 
is  paid  at  the  rate  of  b.526  Per  C-Cords.  If  she  gives 
output  at  this  rate,  her  earnings  will  be  33-1/3%  more 
than  if  she  were  working  on  the  day  work  basis. 

The  plan  described,  has  been  found  applicable  to 
almost  any  type  of  factory  work.  It  presupposes,  how- 
ever, the  fact  that  there  is  a  sufficient  volume  of  stand- 
ardized work  to  keep  workmen  employed  steadily. 

-  C  0  P  T   - 


DEP'T.  FO.    622. 
ISSUE     (0.    1. 

REPLACING    -   -    - 


OPSRATKF    -  lashing  faetory  wtMnwa,   St-ls  -A",   4 
windows    In   row.    10  paoee   per  window.      Arss  of  slngl* 
pane    2l4"   X  23-    =   3.43  Sq.    f*«t.       ires   of   window  = 
34.3  Sq.    feet,     ires  per  bay  -  137.2  Sq.    fsst. 


Toss*  windows  are   In 
1st  and   8th. 


'1   sections,  and    on  sl 1   floor*   excepting 


P.T.OPLHATIO-  -Olfflvp   16000. 


fgnlnaent   and   Materials. 

1-1   step-ladder  equipped  with  folding   tray   on  walcfl   to  support  pall  of  water. 

2  -     A    supply   of  "Sa.ograa*    soap  powdsr. 

3  -     A  supply   of  sand. 

4  -     A   pall   of  hot   water. 

5  -     Cheeewoljta  rags. 


Instruotlo 


I  In    prole}. 


Carry    ladder  to  window  at  oo*menoe-v»nt   of  day'"  worx. 

Cirry  pall   of  hot  water  from  nearest    faucet    I  One  pall  per   two  windows). 

Mix  required   amount   of  -Savogra-s"  powder  with  water. 

Place   ladder  In  position  before  window. 

'Joint   ladder   and  working  downwards   fro.  top  panes,    olean  each  pane  with  ' 

If  neoeeeary   use  sand. 

Dry   eacn  pane   (working  downwards    from  top  of  window). 

Tips  off  wlndow-elll. 

Put  away   equipment   and  mttrlal   at  close,  of  day's  worlc 


Output  per  hour  — 164. 6  sq.   ft. 

Minus   1055   to   cover   fatlgus,   unavoidable  delays,   eto.    164.6   -   16.46   a  148        "        " 
P.W.Rate  based  eo   that   workman    for  148  Sq.    ft.    of  fleas  washed   reoel.es   -----  ,.40 
p.f.Rate  Per  C.  Sq.   ft. .-...-. J.27C2 


Tta»  Per  C  Sq.    ft. 


Actual  Output  Per 
Hour  "...    149  Sq.    ft. 


r-.W.Rate  Per 
C  3q.    ft. ..$.2702 


Sopt.29tn-l»19. 


Approved Approved 


Plate  3 
Instruction  Card  for  window  washing. 


The  accompanying  duplicate  of  an  instruction  card 
will  make  clear  the  manner  in  wheih  the  details  of  oper- 
ations are  set  forth  for  the  instruction  and  guidance  of 
workman.  The  operation  in  question  is  of  the  simpler 
type,  consisting  of  washing  a  certain  standard  size  of 
factory  window,  these  windows  being  found  in  all  parts 
of  the  factory.  The  equipment  and  materials  which  the 
workman  will  use  are,  first  listed.  Following  are  all  the 
steps  in  the  operation,  these  arranged  in  the  order  of 
their  performance.  The  length  of  time  allowed  and  the 
piece  work  rate  are  finally  included.  These  instruction 
cards  are  prepared  wherever  their  application  is  considered 
desirable  and  are  then  given  to  the  department  foreman 
who  uses  them  for  the  purpose  of  training  the  workman  to 
perform  his  task  in  the  shortest  time  and  in  the  most 
efficient  way. 
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Welfare  Work 

Welfare  work  may  be  defined  as  anything  pertaining 
to  the  comfort  and  improvement,  intellectual  or  social, 
of  the  employees,  separate  and  apart  from  the  wages 
paid,  in  excess  of  the  necessities  of  the  industry  and  the 
requirements  by  law. 

It  is  difficult  to  trace  the  development  of  welfare 
work,  in  as  much  as  the  very  nature  of  certain  industries 
necessitated  first  aid  cabinets  being  located  throughout 
the  plant,  or  even  emergency  hospitals  for  treatment  in 
cases  of  accident.  This  in  turn  led  to  work  on  prevention 
of  accidents,  the  success  of  which  turned  the  attention 
of  industries  to  the  conservation  of  health.  Within  the 
last  ten  or  twelve  years,  the  development  has  been  rapid, 
and  to-day  we  find  that  sanitation,  good  lighting,  ventila- 
tion, elimination  of  injurious  dust  and  gases,  rest  rooms 
for  female  employees,  lunch  rooms,  drinking  water  sys- 
tems, locker  facilities,  etc.  are  all  considered  as  problem 
of  welfare  work. 

The  healthy  worker  is  the  contented  worker,  and  the 
employer  realizes  that  it  is  necessary  to  maintain  the  health 
of  the  employee  in  order  to  avoid  lost  time  and  inefficiency. 
As  a  matter  of  fact,  it  is  difficult  to  estimate  the  exact 
saving  to  the  employer  through  the  resulting  decrease  in 
labor  turn  over,  but  we  have  the  general  experiences  of 
industries  in  the  United  States  where  reductions  of  10' , 
to  15%  are  common  in  cases  of  employees  of  more  than 
two  years  service.  Furthermore,  large  reductions  have 
been  made  in  time  lost  in  all  cases  where  welfare  work  has 
been  carried  on  consistently. 


Plate  4 

Plan  of  hospit.il  for  industrial  establishment,  with  separate 

waiting    room,    ward    and    toilet    rooms    for   men   and 

women,  and  a  general  store  room,  doctor's  office 

and  operating  room. 

Welfare  work  has  often  times  failed  because  the  earlier 
efforts  were  paternalistic.  Recenl  advancement  is  largely 
flue  to  the  fact  that  the  work  has  been  promoted  by 
industrial  men  themselves;  men  who  have  risen  from  the 


ranks  and  who  therefore  understand  the  requirements 
and  the  solutions  of  the  various  problems  encountered. 
In  practically  every  industry  where  large  reductions  have 
been  made  in  accidents,  the  results  have  been  made 
possible  by  an  organized  effort  which  has  included  the 
active  participation  and  co-operation  of  the  worker. 
Intelligent  co-operation  in  this  manner  brings  the  foremen 
and  officials  into  closer  relationship  and  strengthens  the 
organization  as  a  whole. 

In  view  of  the  Workmen's  Compensation  Acts  which 
are  now  being  enforced,  it  is  becoming  more  and  more 
essential  that  employers  promote  any  work  which  has  for 
its  object,  the  prevention  of  accidents.  The  employer 
pays  in  the  long  run  for  accidents,  whether  the  claim  is 
settled  directly  or  indirectly  through  Employers'  Liability 
Insurance. 


Plate  5 
View  of  office  and  operating  room  as  shown  on  plan  No.  4. 

Red  Cross  work,  rest  rooms,  lunch  rooms,  etc.  are 
generally  under  the  immediate  direction  of  the  employer. 
On  the  other  hand,  athletic  and  other  features  of  recrea- 
tion which  receive  financial  support  from  the  Company, 
are  generally  under  the  direction  of  the  employees.  As 
the  extent  of  welfare  activities  increases,  employees  can, 
by  experience,  take  more  and  more  active  part  in  its 
administration. 

The  work  has  not  as  yet  become  standardized,  and 
the  extent  to  which  it  is  carried  on  depends  largely  on 
the  location  and  nature  of  the  industry.  Many  of  our 
large  paper  industries,  in  order  to  get  and  maintain  a 
desirable  class  of  employees,  have  promoted  facilities  for 
outdoor  recreation,  housing  and  town  planning. 

Two  of  the  most  common  and  often  the  most  difficult 
problems  in  industrial  welfare  are  the  installation  and 
maintenance  of  satisfactory  lighting  systems,  both  natural 
and  artificial,  and  proper  ventilation  which  includes  the 
removal  of  dust  and  fumes. 
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Poor  lighting  impairs  the  vision,  and  it  unfortunately 
does  so  in  a  gradual  way  that  it  may  take  several  years 
before  the  affected  person  becomes  aware  of  it.  Dim 
illumination,  flickering  light,  sharp  shadows  and  glare 
from  bright  lamps  or  highly  polished  surface  within  the 
range  of  vision  are  harmful.  Experience  has  proven  that 
accidents  occur  more  frequently  in  plants  with  poor 
lighting  than  in  similar  plants  well  illuminated.  Futher- 
more,  better  lighting  increases  production. 

The  standardization  of  illumination  necessary  for 
satisfactory  results  in  production  calls  for  knowledge, 
based  not  only  on  the  physical  limitation  of  vision,  but 
also  on  the  character  of  work  handled,  and  the  kind  of 
production  involved. 

The  three  essentials  of  lighting  are:— 

1.  Efficiency, 

2.  Continuity, 

3.  Diffusion. 

In  the  case  of  daylight  illuminations,  these  essentials 
are  dependent  upon:— 

(a)  Adequate  window  area, 

(6)  Means  of  reducing  the  intensity  of  direct  sunlight. 

(c)  Supplementary  lighting  equipment  for  especially 

dark  days  and  towards  the  close  of  winter  days. 

(d)  Interior  wall  and  ceiling  coloring  as  light  as  is 
practicable,  and  of  a  dull  finish. 

The  problem  of  artificial  illumination  is  not  so  much 
the  design  of  lighting  apparatus  as  it  is  the  selection  and 
location  of  lighting  units  in  order  to  eliminate  discomfort 
to  the  worker.  Good  general  illumination  tends  to  insure 
cleanliness  and  neatness  throughout  the  plant.  Walls 
and  ceilings  when  painted  in  light  fiat  colors  are  preferable 
to  dark  glossy  finishes;  the  former  diffuse  the  light,  while 
the  latter  by  reflection,  cause  a  glare.  This  glare  may 
create  the  impression  that  the  source  of  light  is  too  power- 
ful, whereas  it  may  be  too  weak. 


Where  systems  of  individual  machine  lighting  and 
bench  lighting  are  used,  the  lamps  should  be  of  low 
intensity,  shaded  in  such  manner  that  the  light  is  directed 
on  the  work.  For  this  purpose  low  voltage  lamps,  such 
as  used  in  standard  train  lighting  equipment,  of  24  volts 
have  been  found  very  satisfactory,  inasmuch  as  the 
filament  of  the  low  voltage  lamp  is  heavier  and  therefore 
able  to  withstand  vibration  better  than  the  standard 
100  volt  lamps. 

Air  cooled  transformers  of  500  watt  capacity  are 
mounted  on  a  column  close  to  the  machines — These 
transformers  can  be  moved  as  readily  as  the  wiring  of 
the  lighting  system  and  therefore  form  very  compact 
units. 

High  ceilings  permit  the  use  of  large  and  highly 
intensive  lights,  spaced  widely  apart.  Where  ceilings  are 
low,  small  units  closely  spaced,  are  required  in  order 
to  obtain  proper  diffusion  and  to  avoid  intense  glare. 


Plate  6 

Single  lighting  units  with  diffusing  reflectors  above  range 

of  vision  for  machine   lighting  layout   and   four-light 

clusters  for  general  illumination. 


Plate  7 
Semi-indirect  illumination  for  drafting  room  and  office  work. 

The  requirement?  for  different  classes  of  work  have 
been  found  to  be  one-half  to  two  ft.  candles  for  aisles, 
passageways,  etc.,  four  to  ten  ft.  candles  for  general  office 
work,  etc.,  eight  to  ten  ft.  candles  on  draiting  tables. 

It  is  preferable  wherever  possible,  to  make  trial 
installations,  and  if  possible,  use  a  portable  photometer. 
When,  by  moving  the  lights  a  certain  arrangement  is 
found  satisfactory,  plans  can  then  be  made  for  the 
permanent  installation,  and  any  future  extensions  can 
be  checked  on  the  power  consumption  in  watts  per 
square  foot  for  the  particular  class  required. 

Emergency  lights  should  be  distributed  in  the  main 
aisles,  stairways,  passageways  and  exits,  these  lights  being 
arranged  so  as  to  insure  their  reliable  operation  when, 
through  accident  or  other  cause,  the  regular  lighting  is 
extinguished.  Pilot  or  night  lights  have  been  found 
essential  for  the  use  of  watchmen  in  large  plants,  in 
which  case  the  switching  apparatus  is  arranged  so  that 
lights  may  be  turned  on  and  off  at  points  of  entrance. 
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Additional  precautions  are  sometimes  taken  in  power 
plants  to  provide  coal  oil  lanterns  ready  for  use,  mounted 
on  brackets  so  as  to  be  accessible  in  case  of  interrupted 
service. 

Ventilation  of  Workrooms 

Regarding  ventilation,  fresh  air  is  the  prime  requisite 
for  conservation  of  physical  energy.  Whether  the  func- 
tions of  the  body  during  the  normal  working  period  shall 
be  permitted  to  replace  the  broken  down  tissue,  caused 
by  the  steady  draining  of  reversed  vital  force,  depends 
upon  the  quality  and  quantity  of  the  pure  air  that  prevents 
the  poisons  of  fatigue  from  accumulating. 

In  an  8  hour  day  the  worker  breathes  from  250  to 
350  cubic  feet,  according  to  the  degree  of  his  muscular 
exertion.  The  air  should  never  be  allowed  to  stagnate, 
however  ample  the  dimensions  of  the  workroom,  and  it 
is  generally  agreed  that  the  amount  of  fresh  air  to  be 
supplied  per  hour  should  be  in  the  neighbourhood  of 
1800  cubic  feet  per  employee. 

The  ordinary  plant  does  not  require  a  costly  ventil- 
ating installation.  The  great  essential  is  to  maintain  in 
any  workroom,  a  satisfactory  balance  between  the  air 
drawn  from  the  room  and  the  fresh  air  admitted  to  take 
its  place.  One  solution  of  this  problem  is  to  have  the 
inlet  openings  about  three  times  the  area  of  the  outlet 
openings,  in  which  case  they  should  be  uniformly  distrib- 
uted and  air  admitted  over  warm  steam  coils  in  order 
to  avoid  objectionable  drafts. 

Dangers  of  Dust  and  Fumes 

Regarding  the  dangers  from  dust  and  fumes  to  the 
health  of  employees,  the  relative  importance  of  clean  air 
can  be  shown  by  the  division  of  occupational  diseases 
into  the  following  classes: — ■ 


Diseases  due  to  gases,  vapors  and  high  temperature. 

Diseases  due  to  increased  or  decreased  atmospheric, 
pressure. 

Diseases  due  to  metallic  poisons,  dust  or  fumes. 

Diseases  due  to  organic  or  inorganic  dust  and 
heated  atmosphere. 

Diseases  due  to  fatigue. 


The  presence  of  animal,  vegetable,  metallic  or  mineral 
dusts  in  the  air  of  the  workroom  is  a  menace  to  the  vitality 
of  the  worker.  A  dusty  workroom  inevitably  lowers  the 
standards  of  shop  discipline  and  of  output,  and  induces 
chronic  intemperance,  due  to  thirst  engendered  by 
congestion  of  the  mucous  membrane  of  the  throat. 

It  is  therefore  essential  in  such  cases  to  instal  exhaust 
systems,  the  general  practice  being  to  use  exhaust  fans 
directly  connected  to  electric  motors.  Recently  some 
very  ingenious  installations  in  this  connection  have  been 
made,  whereby  the  exhaust  fan  is  by-passed  in  such  a 
way  that  it  creates  a  draft  of  air  across  the  source  of  the 
fumes  or  vapors  to  direct  these  into  the  mouth  of  the 
inlet. 

Summary 

Summing  up,  the  object  is  to  establish  definite  rela- 
tions of  employment,  and  by  means  of  training,  to  produce 
a  better  class  of  workmen;  by  education  of  the  foreman, 
to  raise  his  ideals  to  the  level  of  the  ideal  of  the  general 
management.  If  the  manager  can  win  the  confidence  of 
the  foreman,  the  foreman  will  usually  win  the  confidence 
of  the  worker. 

Attention  to  these  points,  with  adequate  compensa- 
tion for  services  rendered  and  provision  for  cheerful  and 
healthy  places  to  work,  will  go  a  long  way  to  maintain 
the  management  of  human  relations  in  industrial  plants. 


CHANGES    OF    ADDRESS 

Owing  to  the  fact  that  the  firm  which  has  been  handling 
our  stencils  has  removed  its  agency  from  Montreal,  there  may 
be  delay  in  recording  changes  of  address  in  connection  with  this 
number  of  the  journal. 
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Notable  Engineering  Conference 

Although  embodied  in  the  changes  which  took 
place  in  The  Institute  three  years  ago  whereby  the 
name  and  many  phases  of  the  Constitution  were 
changed,  and  it  is  specifically  mentioned  in  the 
broadened  objects  that  The  Institute  declares  to 
promote  the  professional  interests  of  the  members, 
there  has  been  considerable  uncertainty  as  to  what 
this  might  or  might  not  mean.  To  some  it  was 
believed  to  be  dependent  upon  personal  interpreta- 
tion.  By  others  it  was  declared  that  it  was  just 
so  many  words  with  no  direct  effort  behind  them. 
Despite  the  fact  that  last  year's  Council  declared 
that  service  to  individuals  was  an  outstanding 
feature  of   The    Institute's   work   a    large   number 


of  members  feel  that  more  might  have  been  accom- 
plished for  the  individual,  not  knowing  or  realizing 
the  difficulties  encountered. 

When  the  Council  of  The  Institute  appointed 
a  Committee  on  Civil  Service  Classification  to  assist 
the  engineers  employed  by  the  Federal  Government 
in  securing  more  adequate  remuneration  and  status 
a  clear  trail  was  blazed  on  behalf  of  the  individual, 
the  purport  of  which  should  not  be  misunderstood. 
It  meant  that  for  the  first  time  in  the  history  of  a 
purely  professional  organization  an  active  concerted 
effort  had  been  made  to  advance  the  material 
welfare  of  a  section  of  its  membership,  and  estab- 
lished a  definite  policy  by  The  Institute  from  which 
it  was  never  intended  to  recede. 

During  last  year  salary  schedules  and  salary 
considerations  have  been  considered  before  the 
various  Branches,  and  have  been  discussed  by  the 
Council  of  The  Institute.  In  spite  of  this  it  has 
been  maintained  by  some  that  The  Institute  has 
no  declared  policy  in  respect  to  advancing  the 
material  welfare  of  its  members. 

In  order  that  there  should  be  no  further  mis- 
understanding on  this  subject,  and  in  order  that 
as  full  an  expression  of  opinion  as  possible  should 
be  received  from  the  members  of  Council  who  do 
not  always  find  it  possible  to  attend  the  meetings, 
a  special  Conference  was  called  and  was  held  in 
Montreal  on  Tuesday,  April  13th,  which  lasted  all 
day.  At  this  Conference  were  present:  President 
R.  A.  Ross  in  the  chair;  the  Executive  Committee 
of  the  Council,  Vice-President  Walter  J.  Francis, 
Councillors  Brig. -Gen.  Sir  Alex.  Bertram,  Professor- 
Ernest  Brown,  Arthur  Surveyer,  Frederick  B.  Brown, 
and  H.  H.  Vaughan;  Vice  President  Brig. -Gen.  C.  H. 
Mitchell;  Councillors  A.  H.  Harkness  and  Professor 
Peter  Gillespie,  Toronto,  E.  R.  Gray,  Hamilton, 
H.  B.  R.  Craig,  Windsor,  (also  Chairman  of  the 
Ontario  Provincial  Division),  A.  C.  D.  Blanchard 
Niagara  Falls,  J.  B.  Challies,  Ottawa,  and  the 
Chairman  of  the  Toronto  Branch  R.  O.  Wynne- 
Roberts,  and  A.  B.  Lambe,  Secretary  of  the  Ontario 
Provincial  Division.  Councillor  A.  R.  Decary  also 
attended  part  of  the  sessions. 

While  there  were  many  items  on  the  agenda  for 
this  meeting  the  most  important  was  a  discussion 
of  the  existing  situation  whereby  it  is  necessary  for 
The  Institute  to  be  of  greater  assistance  to  its 
members,  and  a  discussion  of  ways  and  means 
as  to  how  this  can  best  be  accomplished.  Every 
member  present  took  part  in  the  discussion  and 
there  was  unanimity  of  opinion  to  the  effect  that 
The  Institute  declare  its  policy  and  plan  a  definite 
programme  along  the  line  of  membership  welfare 
promotion.  On  motion  by  H.  H.  Vaughan,  second- 
ed by  Brig. -Gen.  Mitchell  the  following  resolution 
was  carried  unanimously: 

''That  whereas  this  Conference  of  members  of  Council 
residing  in  Montreal  and  members  and  others  of  the 
Province  of  Ontario  has  been  called  by  the  request  of 
Council  for  the  purpose  of  offering  an  opportunity  for  the 
discussion  of  the  policy  to  be  pursued  by  The  Institute. 
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Be  it  therefore  resolved: — 

That  in  addition  to  the  Committee  on  Remuneration 
of  Engineers  already  appointed  by  Council  a  further 
Committee  on  Policy  should  be  appointed  to  prepare 
for  the  consideration  of  Council  a  statement  of  the 
policies  and  objects  of  The  Institute. 

Further  that  the  Council  authorize  this  Committee 
on  Policy  to  include  in  its  statement  the  Council's  approv- 
al of  establishing  by  The  Institute  of  rates  of  remuneration 
for  its  members  both  by  fee  and  by  salary,  which  rates  The 
Institute  will  endeavour  to  uphold/' 

This  resolution  will  come  before  Council  for 
ratification  at  the  end  of  the  month  of  April. 

It  was  further  resolved  at  this  Conference  that 
Junior  engineers  should  be  included  in  the  personnel 
on  the  Committee  on  Remuneration  of  Engineers. 
It  was  also  decided  to  recommend  that  the  constitu- 
tion be  amended  so  that  Juniors  should  vote  at 
Branch  meetings  and  hold  office  except  that  of 
Chairman.  The  policy  of  The  Institute  in  regard 
to  organized  labor  was  discussed  and  referred  to 
the  Committee  on  Policy  for  consideration.  The 
part  The  Institute  should  play  in  developing  engin- 
eers for  highway  construction  was  also  brought  up. 
It  was  felt  that  The  Institute  should  play  an  import- 
ant part  in  this  matter,  and  the  Secretary  was 
instructed  to  receive  suggestions  to  bring  before 
Council. 

A  number  of  other  matters  were  discussed. 
When  the  meeting  was  brought  to  a  close  it  was 
felt  that  the  Conference  marked  a  notable  step  in 
the  history  of  the  affairs  of  the  engineering  profes- 
sion in  Canada. 

The  decision  to  include  as  a  stated  policy  of 
The  Institute  the  establishment  by  The  Institute 
of  rates  of  remuneration  for  its  members  both 
by  fee  and  by  salary  with  the  influence  of  The 
Institute  behind  such  schedules,  is  an  open  declara- 
tion that  the  profession  as  represented  by  The 
Engineering  Institute  of  Canada  pledges  itself  to 
a  definite  plan  of  promoting  the  material  welfare 
of  its  members. 


The  regular  meeting  of  Council  held  on  April 
27th.  endorsed  in  full  the  resolutions  of  the  special 
conference.  A  Committee  on  Policy  was  appointed 
as  follows:  J.  B.  Challies  M.E.I.C.,  Ottawa, 
Chairman ;  A.  R.  Decary  M.E.I.C.,  Quebec ; Brig-Gen. 
C.  H.  Mitchell  M.E.I. C,  Toronto;  Walter  J.  Francis 
M.E.I.C,  Montreal;  K.  H.  Smith  M.E.I. C,  Halifax 
J.  G.  Sullivan  M.E.I.C,  Winnipeg;  A.  E.  Foreman 
M.E.I.C,  Victoria — with  power  to  add  thereto, 
having  regard  to  geographical  location. 

A.  H.  Harkness,  M.E.I.C,  was  appointed 
Chairman  of  the  Committee  on  Remuneration,  it 
being  intended  that  this  committee  should  include 
younger  members  of  The  Institute. 

The  Journal's  Second  Anniversary 

With  this  issue  The  Journal  of  The  Engineering 
Institute  starts  the  third  year  of  its  history.  While 
The  Journal  was  inaugurated  with  misgivings  in  the 
minds  of  some,  it  has  demonstrated  in  the  short  period 
of  its  existence  that  it  fills  a  place  in  the  professional 
life  of  the  members  of  The  Institute  that  not  only  justifies 
its  establishment  and  its  continuation,  but  which  makes 


it  an  intimate  personal  entity  with  every  member  of 
The  Institute  interested  in  the  welfare  of  the  profession. 

Today,  no  active  member  of  The  Institute  would 
agree  to  or  tolerate  a  proposal  to  discontinue  its  publica- 
tion. In  its  two  years  it  has  become  the  centre  around 
which  the  activities  of  the  whole  Institute  from  coast  to 
coast  have  revolved,  and  during  that  time,  backed  as  it 
is  by  the  Council  of  The  Institute,  by  every  Branch  and 
Provincial  Division,  and  by  every  loyal  member  it  has 
reached  a  position  that  under  ordinary  circumstances 
would  have  required  a  period  of  a  generation  or  more 
to  attain.  The  proof  of  the  position  it  occupies  is  evidenced 
by  the  enthusiastic  interest  that  the  member  everywhere 
are  taking  in  its  welfare. 

The  Journal,  reflecting  as  it  does  the  welfare  of  the 
engineering  profession  and  being  the  property  of  the 
members  thereof,  occupies  a  remarkable  position  in 
respect  to  promoting  the  profession's  welfare,  and  its 
objects  as  published  on  the  front  cover  are  the  object 
of  The  Institute.  It  has  taken  some  time  for  a  few  of 
the  members,  although  it  was  early  established  in  the 
minds  of  most,  to  realize  just  how  great  an  advantage  the 
profession  in  this  country  possesses  in  its  monthly  publi- 
cation. 

It  is  an  asset  of  no  small  amount,  the  value  of  which 
is  shared  by  every  member.  Every  member  can  assist 
in  increasing  its  value  both  to  himself  and  to  the  profession 
by  emphasizing  to  others  the  high  place  it  occupies  in 
the  life  of  the  engineering  profession  in  this  country. 
A  year  ago  the  advertising  revenue  of  The  Journalwas 
practically  equal  to  the  printing  cost.  During  the  year 
the  cost  of  production  increased  very  largely  both  from 
the  viewpoint  of  overhead  expense  and  printing.  The 
diversity  of  the  activities  of  The  Institute  last  year  made 
it  difficult  to  give  The  Journal  the  attention  it  deserved 
and  consequently  there  was  an  adverse  balance.  Although 
printing  costs  have  increased  again  this  year,  it  is  a 
pleasure  to  announce  to  the  members  that  The  Journal 
is  in  a  much  better  financial  position  than  it  was  a  year 
ago.  With  the  strong  loyal  sentiment  growing  up  on 
behalf  of  The  Journal  everywhere,  which  is  strengthening 
it  in  no  small  degree,  it  is  anticipated  that  before  the 
end  of  the  year  The  Journal  will  be  in  a  highly  flourishing 
condition.  The  influence  of  every  member  however  is 
needed  in  this  connection. 

Commencing  with  this  issue  every  Branch  will 
receive  an  allowance  for  Branch  News,  which  will  assist 
in  the  Branch  finances.  It  is  anticipated  that  a  further 
announcement  may  be  made  later  which  will  be  of  still 
greater  benefit  to  the  financial  affairs  of  all  the  Branches 
of   The   Institute. 

Let  no  member  lose  sight  of  the  fact  that  he  is  a 
shareholder  in  The  Journal  of  The  Engineering  Instituti 
of  Canada,  and  that  all  the  support  and  influence  he  uses 
in  its  behalf  will  react  directly  to  his  own  benefit. 

Professional  Engineering  Acts 

Elsewhere  in  this  issue  are  being  published  the 
professional  engineering  acts  of  British  Columbia  and 
Manitoba  both  of  which  have  become  law.  In  New 
Brunswick  and  Nova  Scotia  it  is  expected  that  during 
the  present  sessions  of  the  Legislative  Assembly  other 
professional  engineering  acts  will  have  been  passed,  and 
the  Alberta  Act  has  been  passed  recently.  In  Quebec  as 
has  already  been  announced  there  has  been  established 
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the  corporation  of  professional  engineers.  In  Ontario  the 
matter  of  arriving  at  an  acceptable  Bill  is  in  the  hands 
of  an  Advisory  Conference  Committee  established  by  the 
suggestion  of  the  Ontario  Provincial  Division.  In  Saskat- 
chewan changes  were  suggested  by  the  Premier  which 
caused  the  Bill  to  be  withdrawn.  The  success  attending 
the  Bill  in  British  Columbia  and  Manitoba  will  no  doubt 
have  a  beneficial  effect  on  Saskatchewan  legislation. 


Meeting  of  the  Canadian  Engineering 
Standards  Association 

A  meeting  of  the  Main  Committee  of  this  xAssocia- 
tion  was  held  at  Ottawa  on  April  12th,  Sir  John  Kennedy, 
Hon.  M.E.I.C.,  in  the  Chair  when  a  number  of  items 
of  interest  were  dealt  with. 

The  General  Specification  for  Steel  Railway  Bridges 
-ubmitted  to  the  Main  Committee  by  the  Sectional  Com- 
mittee on  Steel  Bridges  and  Construction,  was  approved 
for  publication.  This  specification,  the  essential  provi- 
sions of  which  are  fortunately  in  general  agreement  with 
the  practice  of  the  American  Railway  Engineering 
Association,  is  not  drawn  up  with  any  intention  of  limit- 
ing the  choice  of  the  engineer  as  to  type  of  bridge,  but 
is  so  framed  as  to  indicate  definite  methods  of  work 
for  the  designer,  detailer,  and  manufacturer,  with  a 
view  of  thus  obtaining  uniform  results  as  regards  strength 
and  utility. 

The  Specification,  as  now  approved,  is  based  on 
that  published  in  draft  form  in  1918  by  The  Engineer, ing 
InstituU  of  Canada,  and  drawn  up  by  a  Committee  of 
that  Institute  under  the  chairmanship  of  P.  B.  Motley, 
M.E.I.C,  Engineer  of  Bridges,  Canadian  Pacific  Railway 
Company.  The  work  of  the  C.E.S.A.  upon  it  was 
undertaken  at  the  request  of  The  Engineering  Institute 
of  ( 'anada. 

It  is  announced  that  Sub-Committees  have  been 
appointed  for  the  purpose  of  drafting  general  specifica- 
tions for  guidance  in  the  purchase  of  Wire  Rope,  both 
for  Mining  purposes,  and  for  dredging  and  steam  shovel 
work.  The  former  Sub-Committee  is  under  the  Chair- 
manship of  F.  H.  Sutherland,  Inspector  of  Mines  of 
Ontario,  and  the  Chairman  of  the  latter  is  K.  M.  Cameron, 
A.M.E.I.C,  Department  of  Public  Works,  Ottawa. 

A  report  from  the  Chairman  of  the  Sub-Committee 
on  Telegraph  and  Telephone  Wire,  W.  J.  Duckworth, 
of  the  Great  North  Western  Telegraph  Co.,  Toronto, 
stated  that  a  specification  for  two  standard  grades  of 
this  material  had  been  drafted  and  was  now  being 
considered  and  amended  by  the  Sub-Committee. 

J.  G.  Morrow,  Steel  Company  of  Canada,  Hamilton, 
Chairman  ol  the  Sectional  Committee  on  Steel,  reported 
that  a  Special  Committee  had  commenced  work  with 
a  view  ol  coordinating  the  numberous  specifications 
for  material  lor  carbon  steel  forgings  now  being  worked 
to  in  Canada,  and  if  possible  establishing  the  character- 
istics of  a  comparatively  small  number  of  grades  of 
steel  which  could  be  used  to  fill  those  specifications. 

It  was  decided  to  instruct  a  Special  Committee, 
under  the  Chairmanship  of  E.  G.  Burr,  A.M.E.I.C, 
Consulting  Engineer,  Montreal,  to  proceed  with  an  enquiry 


into  the  desirability  and  possibility  of  framing  a  Canadian 
National  Electrical  Code.  It  was  pointed  out  that  such 
a  document,  so  far  as  hazard  to  life  is  conserned,  has 
been  drawn  up  in  the  United  States  under  the  auspices 
of  the  Bureau  of  Standards,  while  fire  hazard  has  been 
dealt  with  the  rules  of  the  National  Board  of  Fire  Under- 
writers. The  Sub-Committee  is  to  consider  the  measures 
to  be  taken  should  it  be  thought  advisable  to  draft  a 
Canadian  Code  for  covering  these  subjects  for  wide 
acceptance  in  the  Dominion. 

A  communication  was  read  from  the  Council  of 
The  Engineering  Institute  of  Canada  requesting  the 
Association  to  deal  with  a  number  of  the  specifications 
of  The  Institute,  considering  and  revising  them  it  thought 
necessary,  as  has  already  been  done  in  the  case  of  the 
Specification  for  Steel  Railway  Bridges.  It  was  decided 
to  take  up  first  The  Engineering  Institute  of  Canada 
Specifications  for  Steel  Highway  Bridges  and  for  Cement, 
and  to  organize  suitable  committees  to  report  upon  them. 

It  was  announced  that  the  Air  Board  had  approved 
of  the  Canadian  Engineering  Standards  Association, 
through  its  Sectional  Committee  on  Aircraft  Parts, 
as  the  body  through  which  Canada  is  to  be  represented 
on  the  International  Aircraft  Standards  Commission. 
This  action  was  welcomed  by  the  Committee  and  it 
was  pointed  out  that  the  approval  of  the  Air  Board 
gave  official  recognition  to  the  work  which  has  already 
been  accomplished  by  Canadian  representatives  at 
meetings  of  the  Commission. 

The  International  Aircraft  Standards  Commission 
was  organized  in  1917,  primarily  as  a  war  measure, 
with  the  object  of  obtaining,  as  far  as  may  be,  inter- 
national agreement  regarding  materials  for  aircraft 
as  well  as  details  of  aircraft  construction  and  equipment. 
It  is,  for  example,  obviously  desirable  that  aero  engine 
magnetos  made  in  different  countries  should  be  built 
within  certain  limits  of  overall  dimensions  and  should 
conform  to  general  specifications  which  would  enable 
a  French  magneto  to  be  used  in  an  emergency  on  a 
British  machine  finding  itself  in  difficulties  in  France. 
The  Commission  has  already  made  gratifying  progress, 
although  it  is  unfortunate  that  the  United  States  has  so 
far  been  unable  to  appoint  a  committee  to  take  part  in 
its  work.  The  countries  now  active  on  the  Commission 
are  Great  Britain,  France,  Italy  and  Canada. 

A  grant  of  £200  towards  the  funds  of  the  Associa- 
tion was  announced  from  the  British  Engineering  Stand- 
ards Association  and  the  Secretary  reported  that  he 
now  had  in  stock  a  supply  of  almost  all  of  the  publica- 
tions of  the  B.E.S.A.,  which  are  available  for  distribution 
at  a  nominal  charge. 

A  communication  was  read  from  the  American 
Engineering  Standards  Committee,  advising  that  in 
the  opinion  of  the  A.E.S.C.  co-operation  between  that 
body  and  the  C.E.S.A.  should  be  provided  for  by  the 
interchange  of  Minutes  of  the  Meetings  of  the  respective 
Main  Committees,  so  that  joint  action  could  be  arranged 
for,  wherever  necessary.  The  Committee  heartily  con- 
curred in  this  suggestion,  which  will  be  adopted  in  future, 
and  the  hope  was  expressed  that  many  opportunities 
for  co-operation  would  present  themselves. 
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AN    ACT  TO  INCORPORATE  THE  ASSOCIATION 

OF    PROFESSIONAL    ENGINEERS    OF    THE 

PROVINCE  OF  BRITISH  COLUMBIA 


AN    ACT  TO   INCORPORATE  THE  MANITOBA 

ASSOCIATION  OF  PROFESSIONAL 

ENGINEERS 


WHEREAS  a  petition  has  been  presented  praying  that  the  quali- 
fications necessary  to  permit  persons  to  act  or  practice  as  Professional 
Engineers  be  established  by  legislation: 

AND  WHEREAS  it  is  expedient  to  grant  the  prayer  of  the  said 
petition; 

THEREFORE,  His  Majesty,  by  and  with  the  advice  and  consent 
of  the  Legislative  Assembly  of  the  Province  of  British  Columbia, 
enacts  as  follows: 

1.  This  Act  may  be  cited  as  the  "Engineering  Profession  Act." 

Interpretation. 

2.  In  this  Act.  unless  the  context  otherwise  requires,  the  expression: 

(a)  "Professional  Engineer"  means  any  person  registered  as  a 
Professional  Engineer  under  the  provisions  of  this  Act; 

(b)  The  "Practice  of  Professional  Engineering"  means  the  carrying 
on  for  hire,  gain,  or  hope  of  reward  of  any  branch  of  Civil,  Mining, 
Mechanical.  Electrical,  Chemical  or  Structural  Engineering,  and  shall 
be  deemed  to  include  reporting  on,  designing,  or  directing  the  construc- 
tion of  public  utilities,  industrial  works,  railways,  bridges,  highways, 
canals,  harbour  works,  river  improvements,  lighthouses,  wet  docks, 
dry  docks,  floating  docks,  launch  ways,  marine  ways,  steam  engines, 
turbines,  pumps,  internal  combustion  engines,  air  ships  and  aeroplanes, 
electrical  machinery  and  apparatus,  chemical  operations,  machinery, 
and  works  for  the  development,  transmission  or  application  of  power, 
light  and  heat,  grain  elevators,  municipal  works,  irrigation  works, 
water  works,  water  purification  plants,  sewerage  works,  sewage  disposal 
works,  drainage  works,  incinerators  hydraulic  works,  and  all  other 
engineering  works,  and  all  buildings  necessary  to  the  proper  housing, 
installation  and  operation  of  the  engineering  works  embraced  in  this 
section ; 

The  execution  as  a  Contractor  of  work  designed  by  a  Professional 
Engineer,  the  supervision  or  construction  or  work  as  a  foreman  or 
superintendent  or  as  an  inspector,  or  as  a  roadmaster,  trackmaster. 
bridge  or  building  master,  or  superintendent  of  maintenance,  shall  not 
be  deemed  to  be  the  practice  of  Professional  Engineering  within  the 
meaning  of  this  Act; 

(c)  "The  Association"  means  the  Association  of  Professional 
Engineers  of  the  Province  of  British  Columbia; 

(d)  "Council"  means  the  Executive  Council  of  the  Association; 

(e)  "President"  means  the  President  of  the  Association; 

(f)  "Registrar"  means  the  Registrar  of  the  Association; 

(g)  "The  Secretary"  means  the  Secretary-Treasurer  of  the 
Association; 

(h)  "Board"  means  the  Board  of  Examiners  of  the  Association; 

(i)  Nothing  in  this  Act  shall  be  construed  so  as  to  require  the 
registration  or  license  of  anyone  registered  as  an  architect  under  any 
Act  of  the  Province  of  British  Columbia  relating  to  the  practice  of 
architecture,  where  the  practice  of  such  person  is  confined  to  architect- 
ure, and  nothing  in  this  Act  shall  apply  to  any  British  Columbia  or 
Dominion  Land  Surveyor  practicing  his  profession,  except  that  such 
surveyor  shall  not  style  himself  nor  held  himself  out  as  a  Professional 
Engineer  unless  he  is  licensed  or  registered  under  the  provisions  of 
this  Act; 

(j)  "Registration"  means  the  admission  of  an  Engineer  to  member- 
ship in  the  Association  and  the  enrolment  of  his  name  in  the  Register , 
and  "Certificate  of  "Registration"  means  the  official  certificate  under 
the  seal  of  the  Association  evidencing  the  same; 

(k)  "Licensed"  means  that  permission  has  been  given  to  a  non- 
resident Engineer  to  temporarily  practise  professional  engineering 
without  being  registered,  and  "Licence"  means  the  official  certificate 
under  the  seal  of  the  Association  evidencing  such  permission. 


His  Majesty,  by  and  with  the  advice  and  consent  of  the  Legislative 
Assembly  of  Manitoba,  enacts  as  follows: 

1.  Title 

This  Act  may  be  cited  as  "The  Engineering  Profession  Act." 

2.  Interpretation 

In  this  Act  unless  the  context  otherwise  requires,  the  expression: 

(a)  "Professional  engineer"  means  any  person  registered  as  a 
professional  engineer  under  the  provisions  of  this  Act ; 

(b)  "Professional  engineering"  or  "The  practice  of  a  professional 
engineer"  embraces  the  designing,  supervision,  the  advising  on  tin 
design,  or  supervision  and  the  advising  on  the  making  of  measurements 
for  the  construction,  enlargement,  alteration,  improvement,  main- 
tenance or  valuation  of  public  or  private  utilities,  industrial  work 
railways,  bridges,  tunnels,  highways,  roads,  canals,  harbor  works, 
harbors,  river  improvements,  lighthouses,  wet  docks,  dry  docks,  floating- 
docks,  dredges,  cranes,  and  other  similar  work,  steam  engines,  turbines, 
pumps,  internal  combustion  engines,  and  other  similar  mechanical 
structures,  air  ships  and  aeroplanes,  electrical  machinery  and  apparatus 
chemical  and  metallurgical  machinery,  and  works  for  the  development 
transmission,  or  application  of  power,  mining  operations  and  apparatus 
for  carrying  out  such  operations,  municipal  works,  irrigation  works, 
water  works,  water  purification  plants,  sewerage  works,  sewage  disposal 
works,  drainage  works,  incinerators,  hydraulic  works,  and  all  other 
enuineering  works.  The  execution  by  a  contractor  or  his  assistants 
of  work  designed  by  a  professional  engineer,  or  the  direction  of  work 
as  otherwise  defined  in  this  clause  by  superintendent  of  construction, 
or  superintendent  of  maintenance,  or  their  subordinates  when  working 
from  designs  or  upon  advice  of  a  professional  engineer,  shall  not  be 
deemed  to  be  the  practice  of  professional  engineering  within  the  mean- 
ing of  this  Act; 

(c)  "Association"  means  the  association  of  professional  engineers 
of  the  Province  of  Manitoba ; 

(d)  "Council"  means  the  executive  council  of  the  association; 

(e)  "President"  means  the  president  of  the  association; 

(f)  "Registrar"  means  the  registrar  of  the  association; 

(g)  "Secretary"  means  the  secretary-treasurer  of  the  association; 
(h)     "Board"  means  the  board  of  examiners  of  the  association. 

i.  Association  of  Professional  Engineers 

(1)  All  persons  registered  as  professional  engineers  under  the 
provisions  of  this  Act  shall  constitute  the  Association  of  Professional 
Engineers  of  the  Province  of  Manitoba,  and  shall  be  a  body  politic 
and  corporate,  with  perpetual  succession  and  common  seal. 

(2)  The  head  office  of  the  association  shall  be  at  Winnipeg. 

4.  Financial  Powers 

The  association  shall  have  power  to  acquire  and  hold  real  estate 
not  producing  at  any  time  an  annual  income  in  excess  of  ten  thousand 
dollars,  and  to  alienate,  mortgage,  lease  or  otherwise  charge  or  dispose 
of  such  real  estate  or  any  part  thereof  as  occasion  may  require;  and 
all  fees,  fines  and  penalties  receivable  and  recoverable  under  this  Act 
shall  belong  to  the  association. 

5.  By-laws 

The  association  may  pass  by-laws  not  inconsistent  with  the 
provisions  of  this  Act  for: 

(a)  The  government,  discipline  and  honor  of  the  membt 

(b)  The  management  of  its  property; 

(c)  The  maintenance  of  the  association  by  levying  fees  not  in 
excess  of  five  dollars  per  annum; 
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["he  Association  of  Professional  Engineers  of  the  Province  of 
British  Columbia. 

3.  (a)  All  persons  registered  as  Professional  Engineers  under  the 
provisions  of  this  Act  are  hereby  constituted  "The  Association  of 
Professional  Engineers  of  the  Province  of  British  Columbia,"  and  shall 
be  a  body  politic  and  corporate,  with  perpetual  succession  and  a  common 
-<  al; 

(b)  The  head  office  of  the  Association  shall  be  at  Vancouver, 
British  Columbia. 

4.  The  Association  shall  have  power  to  acquire  and  hold  real 
property  no<   producing  at  any  time  an  annual  income  in  excess  of 

thousand  dollars,  and  personal  property,  and  to  alienate  mortgage, 
lease  or  otherwise  charge  or  dispose  of  the  same  of  any  part  thereof  as 
occasion  may  require,  and  to  sue  and  be  sued. 

5.  The  Association  may  pass  by-laws  not  inconsistent  with  the 
provisions  of  this  Act,  regarding: 

(a)  The  election  of  the  Executive  Council  of  the  Association; 

(b)  The  government,  discipline  and  honour  of  the  Members; 

(c)  The  maintenance  of  the  Association  and  the  management  of 
it-  property; 

(d)  The  fixing  of  an  annual  fee  not  in  excess  of  fifteen  dollars, 
and  other  fees; 

(e)  The  levying,  remission  and  collecting  of  annual  and  other  fees; 

(f)  The  examination  and  admission  of  candidates  to  the  study 
and  practice  of  Professional  Engineering; 

(g)  The  calling  and  conduct  of  meetings,  voting,  quorum  and 
general  business,  banking,  borrowing  and  credits; 

(h)  All  other  purposes  reasonably  necessary  for  the  management 
of  the  Association. 

6.  (a)  All  by-laws  or  amendments  thereto  shall  become  effective 
only  after  ratification  by  two-thirds  majority  of  the  votes  received  from 
the  Members  of  the  Association  in  good  standing  at  a  meeting  duly 
convened.  The  Registrar  shall  file  with  the  Lieutenant-Governor  in 
1 1  luncil  a  copy  of  each  by-law  or  any  amendment  thereto,  immediately 

same  is  ratified,  certified  under  the  seal  of  the  Association  as  a  true 
copy; 

hi  Notwithstanding  anything  in  this  Act  contained,  any  by-law 
may  be  disallowed  by  the  Lieutenant-Governor  in  Council. 

Who  May  Practice. 

7.  (a;  Only  such  persons  who  arc  Members  of  the  Association 
and  registered  as  such  under  the  provisions  of  this  Act,  or  who  have 

ived  a  License  from  the  Council  of  the  Association  as  hereinafter 
provided,  shall  be  entitled  within  the  Province  of  British  Columbia 
to  lake  and  use  the  title  ol  "Professional  Kngineer,"  or  any  abbreviation 

eof,  or  to  i  ngage  in  the  Practice  of  "Professional  Engineering"; 

(b)  Am  person  residing  in  the  Province  of  British  Columbia  at 
date  ol  the  passing  ol  this  Act,  who  is  at  that  dale  and  has  been 
five  years  fj  practising  Professional  Engineering  as  defined 

:    Sub-sectioi     b    ol  Section  12,  shall  be  entitled  to  be  duly  registered 
Membei  ol  the  Association  without  examination;  provided  that 
h  person  shall  produce  to  the  Council,  on  or  before  the  first  day  of 
il,  1921,   satisfactory  credentials  of  his  qualifications; 

(c)  I  0  were  practising  previous  to  the  late  war  and 
ere  accepted  for  services  in  the  forces  of  the  British  Empire, 

my  ol  its    Ulii    .    hall  be  entitled  to  all  the  rights  and  privileges 

red  undei  Sub  b)  of  this  Section; 

d    An    person  who  may  hereafter  come  to  the  Province  of  British 

dwho  hall  produce  to  the  Council  a  satisfactory  certificate 

ed  by  the  proper  officer     evidencing  the  fact   thai   fi<    i    a  duly 

tered  membei   in  good    tanding  ol  an  Association  ol  Engineers 

nothei   Province  in  the  Dominion  ol  Canada,  having  equivalenl 

tandards  ol  qualification  for  membership  to  this  Association,  togethei 

an  application  foi   registration  in  this  Association  endorsed  by 

the  Registrar  ol    uchothei   \   ociation,  maj  become  a  duly  Regi  tered 

Member  ol  the  Association  without  the  paymenl  ol  the  annual  fe< 

for  the  year  in  which  he  joins,  but  shall  pay  a  fee  ol  fivi  dollars  for  such 

i  ration; 
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(d)  The  examination  and  admission  of  candidates  to  the  study 
and  practice  of  the  profession; 

(e)  All  other  purposes  reasonably  necessary  for  the  management 
of  the  association. 

6.  Ratification  of  By-laws 

All  by-laws  or  amendments  thereto  shall  become  effective  only 
after  ratification  by  two-thirds  majority  of  the  votes  cast  by  the 
members  of  the  association  in  good  standing. 


7.  Who  May  Practise 

(1)  Only  such  persons  who  are  members  of  the  association  hereby 
incorporated  and  registered  as  such  under  the  provisions  of  this  Act, 
or  who  have  received  a  license  from  the  council  of  the  association  as 
hereinafter  provided,  shall  be  entitled,  within  the  Province  of  Manitoba, 
to  take  and  use  the  title  of  "professional  engineer"  or  any  abbreviation 
thereof,  or  to  practise  as  a  "professional  engineer"  or  act  as  engineer 
in  laying,  advising  on,  constructing  or  superintending  the  construction 
of  any  railway  or  public  work  or  any  work  upon  which  public  money 
is  expended,  the  cost  of  which  is  in  excess  of  one  thousand  dollars. 

(2)  Any  person  residing  in  the  Province  of  Manitoba  at  the  date 
of  the  passing  of  this  Act,  who  is  at  that  date  and  has  been  for  one 
year  previously  practising  as  a  professional  engineer,  shall  be  entitled 
to  be  duly  registered  as  a  member  of  the  association  without  examina- 
tion, provided  that  such  person  shall  produce  to  the  Council  satisfactory 
proof  of  having  so  practised. 

(3)  Any  person  who  may  come  to  reside  in  the  Province  of 
Manitoba,  and  who  at  that  time  is  a  duly  registered  member  of  an 
association  of  engineers  similarly  constituted  of  any  other  province 
of  the  Dominion  of  Canada,  may  become  a  duly  registered  member 
of  the  association  without  payment  of  fee  for  that  year,  if  he  shall 
produce  to  the  council  a  certificate  of  membership  in  good  standing 
in  such  province,  and  an  application  for  transfer  of  registry  endorsed 
by  the  registrar  of  the  province  in  which  he  lately  resided. 

(4)  Any  person  not  otherwise  qualified  as  hereinbefore  mentioned, 
and  who  may  desire  to  become  a  registered  member  of  the  association, 
shall  make  application  to  the  council,  and  shall  submit  to  an  examina- 
tion, or  shall  submit  credentials  in  lieu  of  examination,  whichever  the 
council  may  decide,  and  shall  be  admitted  to  registry  as  a  member 
of  the  association  on  payment  of  prescribed  fees  after  the  council 
shall  have  certified  in  writing  that  such  examination  or  credentials 
have  been  found  satisfactory  to  it. 

(5)  Any  person  not  residing  in  the  Province  of  Manitoba  who  is 
a  registered  member  of  an  association  of  engineers  similarly  constituted 
of  any  other  province  of  the  Dominion  of  Canada,  may  obtain  from  the 
registrar  a  license  to  practise  as  a  professional  engineer  in  the  Province 
of  Manitoba,  upon  production  of  evidence  of  his  registry  in  such 
other  province,  and  upon  payment  of  a  fee  of  one  dollar.  In  the 
event  of  such  person  being  unable  by  reason  of  emergency  or  neglect 
on  the  part  of  the  registrar,  or  for  any  good  and  sufficient  reason,  to 
obtain  such  license  within  three  months  of  his  making  application 
therefor,  he  shall  be  entitled  to  practise  as  a  professional  engineer 
in  the  province  for  such  period  of  three  months  without  holding  such 
license. 

(6)  Any  person  who  is  not  a  resident  of  Canada,  but  who  is  a 
member  of  any  engineering  or  technical  organization  or  society  of 
standing,  recognized  by  the  council,  may  obtain  a  license  to  practise 
his  profession  in  an  advisory  or  consultative  capacity. 

(7)  Any  person  who  is  employed  as  a  professional  engineer  by  a 
public  service  corporation,  a  private  corporation,  public  utility  or 
government  department,  whose  business  is  normally  carried  on  in  two 
( ii  more  of  the  provinces  of  Canada,  and  who  is  by  reason  of  his  employ- 
ment required  to  practise  as  a  professional  engineer  in  other  provinces 
other  than  that  of  his  residence,  may  so  practise  in  the  Province  of 
Manitoba,  without  holding  a  non-resident  license,  or  payment  of  fee, 
if  on  demand  of  council,  he  produces  credentials  satisfactory  to  the 
council  showing  that  he  is  a  registered  member  of  an  association  of 
engineers  similarly  constituted  by  some  other  province  of  Canada. 
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(e)  Any  person  not  otherwise  qualified  as  hereinbefore  mentioned, 
before  being  admitted  as  a  Registered  Member  of  the  Association 
shall  make  application  to  the  Council,  and  shall  produce  credentials 
satisfactory  to  the  Council,  or  in  lieu  thereof  pass  the  prescribed  examin- 
ation, and  shall  pay  the  prescribed  fees; 

(f)  Notwithstanding  anything  to  the  contrary  in  this  Act,  any 
person  may  practise  without  being  licensed  in  the  Province  of  British 
Columbia,  for  the  sole  purpose  of  examining,  consulting  on,  advising 
on  or  reporting  on  properties  and  works  in  the  said  Province:  and  such 
person  may,  without  being  licensed,  superintend  operations  directly 
connected  therewith,  provided  however,  that  such  privilege  of  super- 
intendence shall  not  be  construed  as  entitling  such  person  to  hold 
himself  out  as,  or  to  generally  practise  as  a   Professional  Engineer; 

(g)  Any  person  who  is  employed  as  an  Engineer  by  a  public 
service  corporation,  a  public  utilities  or  government  department, 
whose  business  is  normally  carried  on  in  two  or  more  of  the  Provinces 
of  Canada,  and  who  is  by  reason  of  his  employment  required  to  practise 
as  an  Engineer  in  other  Provinces  than  that  of  his  residence,  may  so 
practise  in  the  Province  of  British  Columbia  without  being  registered 
or  licensed,  or  payment  of  fee; 

(h)  Any  person  who  is  a  resident  of  some  other  Province  of  Canada 
in  which  there  is  no  Association  of  Engineers  similarly  constituted  to 
the  Association,  may  obtain  a  license  to  practise,  subject  to  the  discre- 
tion of  the  Council,  upon  producing  satisfactory  evidence  of  his  qualific- 
tions,  and  upon  payment  of  the  prescribed  fees; 

(i)  Any  person  acting  as  an  assistant  to  a  Professional  Engineer 
where  such  person  is  directly  responsible  for  the  technical  quality  of 
work  as  set  forth  in  Section  2,  Sub-section  (b)  hereof,  must  be  a 
Professional  Engineer.  Any  person  may  otherwise  act  as  an  assistant 
to  a  Professional  Engineer,  and  shall  not  be  deemed  to  be  practising 
Professional  Engineering  when  so  engaged; 

(j)  The  provisions  of  this  Act  shall  not  apply  to  any  member 
of  His  Majesty's  Naval,  Military  or  Aerial  Forces  while  actually 
employed  on  duty  with  such  Force. 


Partnership. 

8.  In  the  case  of  two  or  more  persons  carrying  on  the  practice 
of  Professional  Engineering  in  co-partnership,  only  such  members 
as  are  registered  or  licensed  under  this  Act  shall  individually  assume 
the  functions  of  a  Professional  Engineer.  A  firm  as  such  cannot  be 
deemed  to  be  a  Member  of  the  Association  or  be  licensed  to  practise. 


Council. 

9.  (a)  The  powers  conferred  on  the  Association  shall  be  exercised 
by  an  Executive  Council,  which  shall  consist  of  a  President,  Vice- 
President,  and  nine  Councillors  to  be  chosen  from  Registered  Members 
of  the  Association,  and  who  shall  -hold  office  as  hereinafter  provided ; 

(b)  The  President  shall  be  elected  annually  by  the  Association, 
and  shall  hold  office  until  his  successor  is  elected.  He  shall  act  as 
Presiding  Officer  at  the  meetings  of  the  Council  and  of  the  Association, 
voting  only  when  votes  are  evenly  divided; 

(c)  The  Vice-President  shall  be  elected  annually  by  the  Asociation. 
and  shall  have  all  the  powers  of  the  President  during  the  absence 
of  the  latter; 

(d)  The  last  past  President  shall  be  a  member  of  the  Council. 
Four  Councillors  shall  be  elected  annually  by  a  ballot  vote,  the  four 
having  the  highest  number  of  votes  cast  shall  be  declared  duly  elected 
and  four  Councillors,  one  of  whom  must  be  a  Member  of  the  Faculty 
of  Applied  Science  in  the  University  of  British  Columbia,  shall  be 
appointed  annually  by  the  Lieutenant-Governor  in  Council; 

(e)  The  "Registrar"  and  the  "Secretary,"  the  former  of  whom 
must  be  a  Professional  Engineer,  shall  be  appointed  by  the  Council 
within  one  month  after  its  assumption  of  office; 

(l'i  The  same  person  may  be  appointed  to  the  office  of  both 
Registrar  and  Secretary; 

(g)  The  Secretary  of  the  Association  shall  also  be  the  Secretary 
of  the  Council; 
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It  shall  be  the  duty  of  such  person  to  produce  such  credentials  whenever 
so  required  by  the  council. 

(8)  Any  professional  engineer  who  is  a  resident  of  some  other 
province  of  Canada  in  which  there  is  no  association  of  engineers  similarly 
constituted,  may  obtain  a  license  to  practise,  subject  to  the  discretion 
of  the  council. 

(9)  Graduates  or  undergraduates  of  recognized  engineering 
colleges  or  bona  fide  assistants  serving  under  articles  may  during  tin 
remainder  of  their  respective  periods  required  for  registration  be 
engaged  in  professional  engineering  work  as  defined  in  paragraph(b) 
of  section  2  under  the  guidance  of  professional  engineers  who  assume 
full  responsibility  for  their  work,  but  shall  not  be  classed  as  professional 
engineers  until  registered  as  members  of  the  association  as  provided 
in  this  section.  Such  graduates,  undergraduates  or  assistants  serving 
under  articles,  shall,  at  the  commencement  of  their  respective  engineer- 
ing course  or  terms  of  service,  be  registered  with  the  association,  and 
such  graduates,  undergraduates  or  assistants  serving  under  article 
shall  be  subject  to  the  control  of  the  council  and  to  any  by-laws  passed 
by  the  association  under  section  5,  but  shall  not  be  members  of  the 
association. 

(10)  The  provisions  of  this  Act  shall  not  apply  to  any  person 
employed  in  actual  service  in  His  Majesty's  naval,  military  or  aerial 
services. 

(11)  Engineers  who  were  practising  in  the  Province  of  Manitoba, 
and  who  were  accepted  for  overseas  service  in  the  war  1914-1919  in 
the  forces  of  Great  Britain,  or  any  of  her  allies,  shall  be  entitled  to 
all  the  rights  and  privileges  conferred  under  sub-section  (2)  of  section 
7,  although  not  residing  in  this  province  at  the  date  of  the  passing 
of  this  Act. 

8.  Partnership 

Where  two  or  more  persons  are  carrying  on  practice  as  professional 
engineers  in  co-partnership,  only  such  members  who  are  registered  or 
licensed  under  this  Act,  shall  individually  assume  the  function  of  a 
professional  engineer.  A  firm  as  such  cannot  be  deemed  to  be  a 
member  of  the  association  or  be  licensed  to  practise. 

9.  Administration 

There  shall  be  a  council  of  management  of  the  association  to 
consist  of  a  president,  vice-president  and  five  councillors,  to  be  elected 
and  hold  office  as  provided  by  the  by-laws  of  the  association.  All 
members  of  the  council  must  be  registered  under  the  provisions  of  this 
Act. 

10.  Board  of  Examiners 

A  board  of  examiners  shall  be  nominated  and  appointed  annually 
by  the  council,  subject  to  such  approval  as  the  Lieutenant-Governor- 
in-Council  may  require. 

11.  Joint  Examining  Board 

The  council  shall  have  power  to  establish  conjointly  with  any 
council  of  any  association  similarly  constituted  in  one  or  more  of  the 
provinces  of  Canada,  a  central  examining  board,  and  to  delegate  to 
such  central  examining  board  all  or  any  of  the  powers  possessed  by 
the  said  council  respecting  the  examinations  of  candidates  for  admission 
to  practice,  provided  that  any  examination  conducted  by  such  central 
examining  board  shall  be  held  in  at  least  one  place  within  this  pro\ 

12.  Qualifications 

(1)  No  person  under  twenty-one  years  of  age  shall  be  registered 
for  admission  to  practise  professional  engineering. 

(2)  A  candidate  for  admission  to  practise  after  the  passing  of 
this  Act  shall  serve  under  articles  with  a  registered  professional  em  i 

or  registered  professional  engineers  for  four  years,  unless  a  graduate 
from  some  recognized  engineering  college,  in  which  case  his  term  of 
service  may  include  his  term  of  instruction  in  such  college. 
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The  Secretary  of  the  Association  shall,  on  his  assumption 

ge  in  the  hands  of  the  President  of  the  Council  a  bond 

one  thousand  dollars  in  some  bonding  company  satisfactory  to  the 

Council.     All  th(  "in  the  furnishing  of  such  bond 

shall  be  borne  by  the  Association; 

In  case  of  the  resignation  or  death  of  any  member  or  members 

the  Council,   the  other  members  of  the  Council  shall  have  power 

to  fill  all  vacai  caused  until  the  time  of  the  holding  of  the  next 

annual  meeting;  provided  the  said  annual  meeting  is  not  to  be  held 

hin  a  period  of  three  months  after  the  occurrence  of  such  vacancy 

acancii  -. 

Examinations. 

10.  (a)  The  Council  shall  appoint  annually  a  Board  of  Examiners 
for  each  bran  ineering  as  set  out  in  Section  2,  Sub-section  (b), 
and  shall  fill  the  vacancies  in  the  same  as  they  occur; 

b    The  duties  of  the  Board  shall  be  to  examine  all  candidates 

admission  to  membership  by  examination.  As  soon  as  possible, 
and  not  later  than  !!1  days  after  the  close  of  each  examination,  the 
members  of  the  Board  who  shall  have  conducted  such  examination, 
shall  make  and  file  with  the  Secretary  a  certificate  showing  the  results 

uch  examination,  whereupon  the  Council  shall  notify  each  candidate 
of  the  result  of  the  examination  and  of  their  decision  upon  his  applica- 
tion. The  members  of  the  Board  shall  also  file  with  the  Secretary 
the  examination  papers  submitted  to  each  and  every  candidate,  together 
with  the  answers  of  the  respective  candidates  thereto,  and  shall  attach 
thereto  a  certified  copy  of  their  report,  with  the  marks  awarded  to 

\  candidate  in  each  subject  of  such  examination,  and  such  documents 
shall  remain  on  file  in  the  office  of  the  Registrar,  and  shall  be  open  to 

lection  by  any  of  the  said  candidates,  or  by  any  person  duly 
authorized  in  writmg  on  their  behalf,  during  regular  office  hours  for 
a  period  of  at  least  six  months  following  the  examination. 

11.  (a  i  Regular  examinations  of  candidates  for  registration  or 
nse  shall  he  held  ;'t  Vancouver,  or  such  other  place  or  places  as  the 

Council  may  direct,  beginning  on  the  last  Monday  in  the  months  of 
February  and   November  in  every  year,  unless  such  Monday  be  a 
holiday,  in  which  case  they  shall  begin  on  the  next  ensuing  day  not 
Ig  a  holiday: 

(b    Special  examinations  may  be  granted,  provided  the  candidate 

andidates  for  such  special  examination  deposit  in  advance  with  the 

Registrar  a  sum  sufficient  to  defray  the  expenses  of,  such  examination 

and   the  prescribed  examination   fees.     Any  balance  remaining  over 

shall  be  returned  to  such  candidate  or  candidates; 

c)    The  scope  of  the  examinations  and  the  methods  of  procedure 

shall  be  prescribed  by  the  Council,  with  special  reference  to  the  applic- 

•   ability  to  design  and  supervise  works  which  '•hall  ensure  the 

1 5  of  life  and  property; 

d    The  candidate  shall  submit  to  examination  before  the  Board 

in  one  or  m  >re  of  the  recognized  branches  of  engineering,  such  branch 

or  branche    to  be  selected  by  the  candidate; 

livei  >  candidate  for  examination  shall  give  at  least  one  month's 
notice  in  writing  to  the  Secretary  of  his  intention  to  present  himself 
■  -.animation,  and  with  such  notice  shall  forward  a  fee  of  five  dollars, 
ind  before  undergoing  examination  shall  pay  to  the  Association 
twenty-five  dollar:  as  a  fee,  and  before  receiving  his  certificate  of 
registration  hall  pay  the  annual  fee  set  ou1  in  the  By-laws  and  a  sum 
of  not  more  than  five  dollars  for  the  publication  of  his  name  in  the 
British  Columbia  <  .,-izette; 

(f)   In  ca  e  ill'    candidate  should  fail  in  his  examination,  he  may 
enl   himsell  at   any  subsequent   regular  examination  by  payinga 
.;  ten  dollar . 

Registration  Without  Examination. 

12.  (a  'I  he  (  oun<  il  shall  consider  an  application  for  registration 
from  anj  pei  on  ..  lo  submits  proof  ol  qualifications  possessed  by  such 

on  by  virtue  of  experience,  training  or  examination  by  another 
riming  bodj  ol  recognized  standing,  and  if  found  satisfactory  shall 
nl  a  certificate  ol  registration; 
(b  Vnj  person  who.  without  examination,  is  registered  as  a 
Professional  Engineer,  shall  pay  to  the  Association  before  being  so 
tered  the  sum  ol  fifteen  dollars  for  examination  of  credentials, 

'he  annual  tec  >.<-t  out  in  the  By-laws,  and  a  sum  of  not  more  than 
live  dollars  for  the  publication  of  his  name  in   the  British  Columbia 

( razetti  . 
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13.  Annual  Fees 

(1)  Each  person  who  is  registered  or  licensed  to  practise  under 
this  Act  shall  pay  in  advance  to  the  secretary-treasurer,  or  any  person 
deputed  by  the  council  to  receive  it,  such  annual  fee  as  may  be  determ- 
ined by  by-laws  of  the  association,  which  shall  be  deemed  to  be  a  debt 
due  by  the  practioner  and  to  be  recoverable  with  costs  in  the  name 
of  the  council  in  any  court  of  competent  jurisdiction. 

(2)  If  any  registered  practioner  omit  to  pay  the  prescribed  annual 
fee  within  six  months  of  the  date  upon  which  it  becomes  due,  the 
registrar  shall  cause  the  name  of  such  practitioner  to  be  erased  from  the 
register,  and  such  practitioner  shall  thereupon  cease  to  be  deemed  to  be  a 
registered  practitioner;  but  such  practitioner  shall  at  any  time  there- 
after, upon  paying  such  fee,  be  entitled  to  all  his  rights  and  privileges 
as  a  tegistered  practitioner  from  he  time  of  such  payment. 

(3)  The  registrar  shall  not  be  required  to  issue  a  license  to  practise 
to  any  non-resident  practitioner  otherwise  entitled  to  such  license 
unless  the  fee  provided  for  by  the  by-laws  of  the  association  shall  have- 
been  previously  paid. 

14.  Necessity  of  Registration 

Any  person  entitled  to  be  registered  under  this  Act  who  shall 
neglect  or  omit  to  be  registered  shall  not  be  entitled  to  any  of  the  rights 
and  privileges  conferred  by  the  provisions  of  this  Act  so  long  as  such 
neglect  or  omission  shall  continue. 

15.  Right  of  Appeal 

In  the  case  of  any  refusal  by  the  council  to  register  the  name  of  any 
person  as  a  member  of  the  association,  or  of  refusal  to  issue  a  license  to 
practise,  the  person  aggrieved  shall  have  the  right  to  apply  to  a  judge 
of  the  court  of  King's  Bench,  who,  upon  due  cause  shown,  may  issue 
an  order  to  the  council  to  register  the  name  of  such  person,  or  to  grant 
him  a  license  to  practise  or  make  such  other  order  upon  such  appeal 
as  may  be  warranted  by  the  facts,  and  the  council  shall  forthwith 
comply  with  such  order.     Such  order  when  so  made  shall  be  final. 

16.  Default  of  Registrar 

If  the  registrar  makes  or  causes  to  be  made  any  wilful  falsification 
in  any  matter  relating  to  the  register,  he  shall  forfeit  a  sum  not  less 
than  one  hundred  dollars. 

17.  False  Registration 

If  any  person  shall  wilfully  procure  or  attempt  to  procure  himself 
to  be  registered  or  licensed  under  this  Act,  by  making  or  producing, 
or  causing  to  be  made  or  produced  any  false  or  fraudulent  represent- 
ations or  declarations,  whether  verbally  or  in  writing,  every  such 
person  so  doing,  and  every  person  knowingly  aiding  and  assisting 
him  therein,  shall  forfeit  and  pay  a  sum  of  not  less  than  one  hundred 
dollars. 

18.  Evidence 

The  certificate  of  the  registrar  under  the  seal  of  the  association 
shall  be  prima  facie  evidence  of  registration  or  license,  or  non-regist- 
ration, as  the  case  may  be. 

19.  Suspension  for  Misconduct 

1 1 1  The  council  may  in  its  discretion,  reprimand,  censure  or 
suspend  or  expel  from  the  association  any  engineer  guilty  of  unprofes- 
sional conduct,  negligence,  or  misconduct  in  the  execution  of  the  duties 
( if  his  office,  or  convicted  of  a  criminal  offence  by  any  court  of  competent 
jurisdiction,  but  shall  not  take  any  such  action  until  a  complaint 
under  oath  has  been  filed  with  the  registrar  and  a  copy  thereof  forwarded 
to  the  party  accused.  The  council  shall  not  suspend  or  expel  an 
engineer  without  having  previously  summoned  him  to  appear  to  be 
heard  in  his  defence,  nor  without  having  heard  evidence  under  oath 
offered  in  support  of  the  complaint  on  or  behalf  of  the  engineer.  The 
council  shall  have  the  same  powers  as  a  justice  of  the  peace  to  compel 
witnesses  to  appear  and  to  answer  under  oath  in  the  manner  and  under 
the  penalties  prescribed  by  law.  The  president  of  the  council  or 
person  acting  as  such  in  his  absence,  or  the  secretary,  is  hereby  author- 
ized to  administer  oaths  in  such  cases.  All  evidence  shall  be  taken 
in  writing  or  by  a  duly  qualified  stenographer. 
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(c)  The  Board  shall  examine  all  degrees,  diplomas,  certificates 
and  other  credentials  presented  or  given  in  evidence  for  the  purposes 
of  obtaining  registration  or  license  to  practise,  and  may  require  the 
holder  of  such  credentials  to  attest  by  oath  or  by  statutory  declaration 
on  any  matter  involved  in  his  application,  and  shall  report  the  result 
of  its  investigation  to  the  Secretary. 

13.  The  Council  shall  have  power  to  establish  conjointly  with 
any  Council  of  any  other  Association  similarly  constituted,  in  one 
or  more  of  the  Provinces  of  Canada,  a  Central  Examining  Board, 
and  to  delegate  to  such  Central  Examining  Board  all  or  any  of  the 
powers  possessed  by  the  Board  respecting  the  examinations  of  candi- 
dates for  admission  to  practise;  provided  that  any  examination  con- 
ducted by  such  Central  Examining  Board  shall  be  held  in  one  place 
at  least  within  this  Province. 

14.  The  Registrar  shall  keep  a  Register  of  all  Professional 
Engineers,  showing  the  dates  of  their  certificate?,  and  shall  cause  a 
list  of  Professional  Engineers  in  good  standing  who  are  authorized 
to  practise,  to  be  published  in  the  first  issue  of  the  British  Columbia 
Gazette  on  or  before  February  11th  of  each  year.  Should  a  Profes- 
sional Engineer  omit  to  pay  the  prescribed  fee  on  or  before  January 
31st  in  any  year,  his  name  shall  be  erased  from  the  Register,  and 
should  he  wish  to  resume  practice  he  may  be  again  placed  on  the 
Register  by  paying  the  prescribed  annual  fees  and  a  further  sum 
sufficient  to  meet  the  expenses  of  having  his  name  published  in  one 
issue  of  the  British  Columbia  Gazette. 

15.  (ai  Notwithstanding  any  other  provision  of  this  Act,  no 
person  shall  be  registered  unless  at  least  twenty-three  years  of  age, 
and  unless  he  has  been  engaged  for  six  years  in  some  branch  of  engineer- 
ing, except  in  the  case  of  a  graduate  from  a  recognized  Engineering 
College,  in  which  case  the  period  of  engagement  in  engineering  work 
shall  include  his  term  of  instruction: 

(b)  Candidates  for  admission  to  practise  who,  for  any  reason 
have  been  unable  to  take  advantage  of  an  academic  engineering  course, 
must  have  served  at  least  six  years  under  a  Professional  Engineer 
or  Engineers,  or  an  Engineer  or  Engineers  whose  standing  is  recognized 
by  the  Council,  and  must  pass  an  examination  satisfactory  to  the  Board. 

16.  (a)  The  Registrar  shall  issue  a  "Certificate  of  Registration" 
to  all  Professional  Engineers  registered  under  this  Act.,  and  to  any 
person  entitled  thereto  upon  written  instructions  from  the  Council, 
and  upon  payment  in  advance  of  the  prescribed  fees.  All  certificates 
shall  be  signed  by  the  President  and  by  the  Registrar,  and  bear  the 
seal  of  the  Association,  and  shall  specify  the  branch  or  branches  of 
engineering  in  which  the  Professional  Engineer  has  been  examined  or 
otherwise  accepted,  and  shall  operate  as  a  permit  to  practise  for  the 
remainder  of  the  year  in  which  issued,  and  upon  payment  of  the  annual 
fee  in  each  subsequent  year  he  shall  issue  an  annual  certificate,  which 
will  operate  as  a  renewal  of  such  permit  for  that  year.  The  holder 
of  a  certificate  shall  at  all  times  prominently  display  the  same  in  his 
office  or  other  place  of  business; 

(b)  The  Registrar  shall  issue  a  license  to  practise,  specifying  the 
period  for  which  it  is  issued,  to  any  non-resident  practioner  entitled 
to  such  license,  upon  payment  of  the  prescribed  fee. 

17.  The  Registrar  shall  keep  his  Register  correct,  in  accordance 
with  the  provisions  of  this  Act,  and  the  rules,  orders  and  regulations 
of  the  Council. 

18.  Each  person  who  is  registered  or  licensed  to  practise  shall 
pay  in  advance  to  the  Secretary-Treasurer,  or  any  person  deputed  by 
the  Council  to  receive  it,  such  annual  fee  as  may  be  determined  by  the 
By-laws  of  the  Association,  which  fee  shall  be  deemed  to  be  a  debt 
due  by  the  practitioner  and  to  be  recoverable  with  the  costs  of  same 
in  the  name  of  the  Council  in  any  court  of  competent  jurisdiction. 

19.  No  person  entitled  to  be  registered  under  this  Act  who 
shall  neglect  or  omit  to  be  so  registered,  shall  be  entitled  to  any  of 
the  rights  or  privileges  conferred  by  the  provisions  of  this  Act  so  long 
as  such  neglect  or  omission  shall  continue,  and  any  person  not  registered 
or  licensed  under  this  Act  who  practises,  acts,  or  advertises  himself 
as  a  Professional  Engineer,  save  and  except  as  hereinbefore  provided, 
or  assumes  verbally  or  otherwise  the  title  of  Professional  Engineer, 
orZany  abbreviation  thereof,  shall  incur  a  penalty  of  not  less  than 
fifty  dollars  and  not  more  than  three  hundred  dollars  for  every  such 
offence. 

20.  If  the  Registrar  makes  or  causes  to  be  made  any  wilful 
falsification  in  any  matters  relating  to  the  Register,  he  shall  incur  a 
penalty  of  not  less  than  twenty  dollars  nor  more  than  five  hundred 
dollars. 
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(2)  Any  engineer  so  suspended  or  expelled  may,  within  thirty- 
days  after  the  order  or  resolution  of  suspension  or  expulsion,  appeal 
to  a  judge  of  the  court  of  King's  Bench  from  such  order  or  resolution, 
giving  seven  days  notice  of  appeal  to  the  council,  and  may  require 
the  evidence  taken  to  be  filed  with  the  proper  officer  of  the  court, 
whereupon  such  judge  shall  decide  the  matter  of  appeal  upon  the 
evidence  so  filed  and  confirm  or  set  aside  such  suspension  or  expulsion, 
without  any  further  right  of  appeal;  and  if  the  suspension  or  expulsion 
be  confirmed,  the  cost  of  such  appeal  shall  be  borne  by  the  engineer. 

(3)  Unless  the  order  or  resolution  of  suspension  or  expulsion  is 
set  aside  by  such  appeal,  or  the  judge  or  the  council  otherwise  order, 
the  engineer  so  suspended  or  expelled  shall  not  practise  further,  except, 
in  case  of  suspension,  upon  expiry  of  the  period  of  suspension.  Pending 
an  appeal  the  engineer  as  suspended  or  expelled  shall  not  practise. 

20.   Penalties 

Any  person  not  being  a  registered  or  licensed  professional  engineer 
in  the  province  or  who  is  suspended  or  has  been  expelled  as  provided 
in  the  next  preceding  section  who: 

(a)  Practices  as  a  professional  engineer  or, 

(b)  Usurps  the  functions  of  a  professional  engineer,  or 

(c)  Assumes  verbally  or  otherwise  the  title  of  professional  engineer, 
or  makes  use  of  any  abbreviation  of  such  title,  or  of  any  name,  title 
or  designation  which  may  lead  to  belief  that  he  is  a  professional  engineer, 
or  a  member  of  the  association,  or 

(d)  Advertises  himself  as  such  in  any  way  or  by  any  means,  or, 

(e)  Acts  in  such  manner  as  to  lead  to  the  belief  that  hejis  author- 
ized to  fulfil  the  office  of  or  act  as  a  professional  engineer  shall  be  liable 
upon  summary  conviction  to  a  penalty  of  $200,  and,  in  default  of 
payment,  to  imprisonment  for  two  months. 

21.  Practice  Proven  by  Single  Act 

In  any  prosecution  under  the  section  next  preceding  it  shall  be 
sufficient  proof  of  the  offence  alleged  if  it  be  proved  that  the  accused 
has  done  or  committed  in  Manitoba  a  single  act  of  the  kind  complained 
of. 

22.  Summary  Hearings 

All  penalties  imposed  under  this  Act,  or  any  of  them,  and  all  sum;- 
of  money  forfeited  shall  be  recoverable  with  costs  under  the  provision- 
of  "The  Manitoba  Summary  Convictions  Act." 

23.  Information 

Any  information  for  the  recovery  of  such  penalty  or  forfeiture 
may  be  laid  by  any  member  of  the  association  or  by  any  person  appoint- 
ed by  the  council. 

24.  Moneys  to  Association 

Any  penalty  or  sum  forfeited  under  this  Act  when  recovered  -hall 
belong  to  the  association  for  the  use  thereof  under  this  Act. 

25.  Limitation 

No  prosecution  shall  be  commenced  for  any  offence  against  this 
Act  after  one  year  from  the  date  of  the  alleged  committing  of  the  offence. 

26.  Provisional  Council 

(1)  The  following  persons  are  hereby  constituted  a  provisional 
council  of  the  association:  J.  G.  Sullivan,  W.  M.  Scott.  Guy  C.  Dunn, 
J.  M.  Leamy,  W.  J.  Dick  and  W.  P.  Brereton. 

(2)  The  duties  of  the  provisional  council  shall  be  to  provide  the 
register  called  for  by  this  Act,  to  enter  therein  the  names  of  those  who 
are  entitled  to  registration  and  who  apply  therefore  under  the  provisions 
of  sub-section  (2)  of  section  7,  and  to  call  within  six  months  from  the 
coming  into  force  of  this  Act  the  first  general  meeting  of  the  association 
for  those  purposes  and  any  other  organization  purposes  of  the  associa- 
tion; they  shall  have  the  powers  conferred  in  this  Act  on  the  council 
of  the  association.  Their  powers  shall  cease  on  the  election  of  the 
regular  council  of  the  association. 
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21.  Ii'  anv  person  shall  wilfully  procure  or  attempt  to  procure 
himself  to  be  registered  or  licensed  under  this  Act,  by  making  or 
producing,  or  causing  to  be  made  or  produced,  any  false  or  fraudulent 
representation  or  declaration,  either  verbally  or  in  writing,  every  such 

■  doing,  and  every  person  knowingly  aiding  and  assisting 
him  therein  shall  incur  a  penalty  of  not  less  than  twenty  dollars  nor 
more  than  live  hundred  dollar-;. 

22.  Anv  information  for  the  recovery  of  any  such  penalty  or 
forfeiture  may  be  laid  by  any  Member  of  the  Association,  or  by  any 
person  appointed  by  the  Council. 

23.  No  prosecution  shall  be  commenced  for  any  offence  against 
this  Act  after  two  years  from  the  date  of  committing  the  offence. 

24.  The  Council  may,  and  upon  application  of  any  three  Mem- 
bers shall,  cause  inquiry  to  be  made  into  matters  respecting  any 
fraudulent  or  incorrect  entry  in  the  Register,  or  the  unprofessional 
conduct.  :e  or  misconduct  in  the  execution  of  the  duties  of 

ffice,  or  the  conviction  on  a  criminal  offence  of  any  Registered 
Member,  and  may  in  its  discretion  order  the  erasure  or  correction 
of  any  entry  in  the  Register,  or  may  reprimand,  censure,  suspend  or 
expel  from  the  \ssociation  any  Member  found  guilty  as  aforesaid; 
provided  that  the  name  of  a  Member  shall  not  be  erased  from  the 
Register  on  account  of  a  conviction  for  a  political  offence  outside  His 
Majesty's  Dominions,  nor  on  account  of  a  conviction  for  an  offence 
which,  though  within  the  provisions  of  this  Act.  ought  not,  in  the 
opinion  of  the  Council,  either  from  the  trivial  nature  of  the  offence 
or  from  the  circumstances  in  which  it  was  committed,  to  disqualify 

rson  from  practising  Professional  Engineering. 

2.~>.  The  Council  may,  for  the  purpose  of  the  execution  of  the 
duties  of  the  Council  under  this  Act.  employ  at  the  expense  of  the 
Association  such  legal  or  other  assessor  or  assistant  as  the  Council 
may  think  necessary  or  proper;  and  any  person  whose  status  or 
conduct  is  the  subject  of  inquiry  shall  also  have  the  right  to  be 
represented  by  counsel. 

26.  At  least  one  week  before  the  first  meeting  of  the  Council 
to  be  held  for  taking  evidence  or  otherwise  ascertaining  facts,  a 
notice  shall  be  served  upon  the  person  whose  status  or  conduct  is  the 
subject  of  inquiry,  and  such  notice  shall  embody  a  copy  of  the  charges 
made  against  him,  or  a  statement  of  the  subject-matter  of  the  inquiry, 
and   shall  also  specify  the  time  and   place  of  such  meeting.     The 

imony  of  witnesses  shall  be  taken  under  oath,  which  the  Presiding 
Officer  is  hereby  authorized  to  administer,  and  there  shall  be  full 
right  to  cross-examine  all  witnesses  called,  and  to  call  evidence  in 
defence  and  reply  In  the  event  of  the  non-attendance  of  the  person 
whose  status  or  conduct  is  the  subject  of  such  inquiry,  the  Council 
may,  upon  proof  of  the  personal  service  of  the  notice  aforesaid  in 

irdance  with  the  provisions  of  this  Section,  which  proof  of  service 
may  be  by  statutory  declaration,  proceed  with  the  subject-matter  of 
the  inquiry  in  his  absence,  and  make  their  report  of  the  facts  without 
further  notice  to  such  person. 

27.  The  Council,  or  any  person  interested  in  the  proceedings 
on  any  such  inquiry,  may  make  application  to  the  Registrar  or  any 
Distrii  i  Registrar  of  the  Supreme  Court  to  seal  a  writ  or  writs  of 
subpoena  for  the  attendance  of  any  witness  or  witnesses,  and  for  the 
production  "I  books,  papers  and  documents  by  such  witness  or  wit- 
nesses at  such  inquiry  in  form  similar  to  that  prescribed  by  the 
Suprenv  Court  Rules,  and  such  writ  or  writs  of  subpoena  shall  have 
i  lie  same  force  and  effect  as  though  issued  out  of  the  Supreme  Court, 
.nid  th(  for  and  the  rules  governing  the  same  shall  be  Mich 
as  an  »reme  t  ourt. 

An.  person  who  has  failed  to  pass  an  examination,  or  whose 
name  ha    been  ordered  to  be  erased  from  'be  Register,  or  who  i 
himself  aggrieved,  or  is  affected  by  any  order  oi  th<  Council,  or  anj 
'I'ci  'on  ol   the  FJoard  ol  Examiners,  may  appeal  from  such  order, 

finding,   action,   OI  to  any   Judge  Ol    the   Supreme  Court    a( 

any  time  within  sr-  months  from  thi     dati    i       uch  order,  finding, 
■  oi  deci  ion   o    the  publication  fudgi   I  hereof, 

upon  th(    hearing  ol    Wch  appeal,  which  may  b  >ii     to  appeal 

>unl     Court   under  the  "Summary  (  »ni    Ai  I ."  maj 

■nfirming  or  reversing  in  i  part,  or  va 

ing  I 
further  inquiries  by  the  Council  into  ol  the  ca 

aid  Judge  thi  reol  shall  seen,  th    premise 

sin  h  order,  win  n    o  made,  shall  be  final. 

29.     In  all  ca  es  when-  proof  ol    registration  und 
required  to  be  made,  the  production  of  the  last  annual  list  published 
in  the  Gazetl  in  provided,  or  ol  a  certificate  bearing  a  date 
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27.  Operation  Postponed 

No  provisions  of  this  Act  restricting  the  practice  of  the  profession 
or  imposing  penalties  shall  take  effect  until  one  year  after  the  passing 
of  this  Act. 

28.  Individual  Seal 

Every  person  registered  under  this  Act  shall  have  a  seal,  the 
impression  of  which  shall  contain  the  name  of  the  engineer  and  the 
words  "Registered  Engineer,  Province  of  Manitoba,"  with  which  he 
shall  stamp  all  official  documents  and  plans. 

29.  Former  Act  Repealed 

Chapter  32  of  the  Revised  Statutes  of  Manitoba,  1913,  being 
"The  Manitoba  Civil  Engineers'  Act,"  is  hereby  repealed. 

30.  When  Act  in  Force 

This  Act  shall  come  into  force  on  the  day  it  is  assented  to. 
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subsequent  to  the  issue  of  the  said  Gazette  containing  said  annual 
list,  showing  that  the  person  or  persons  therein  named  is  or  are  duly 
registered,  certified  under  the  hand  of  the  Registrar  for  the  time 
being  and  the  seal  of  the  Association,  shall  be  sufficient  evidence  of 
such  registration  in  lieu  of  the  production  of  the  original  Register, 
and  any  such  certificate  purporting  to  be  signed  by  any  person  in 
the  capacity  of  Registrar  shall  be  prima  facie  evidence  that  such 
person  is  such  Registrar,  without,  any  proof  of  his  signature  or  of 
his  being  in  fact  such  Registrar;  provided,  always,  that  the  evidence 
herein  aforesaid  may  be  displaced  by  any  certificate  of  the  Registrar 
under  seal  of  the  Association,  showing  the  fact  of  erasure  of  any  name 
or  suspension  or  revocation  of  any  licence  to  practise. 

30.  Any  penalty  recoverable  under  this  Act  may  be  recovered 
in  the  same  manner  as  penalties  are  recovered  under  the  "Summary 
Convictions  Act,"  before  any  Justice  of  the  Peace  having  jurisdiction 
in  the  locality  in  which  the  offence  was  committed,  and  every  such 
penalty  may,  together  with  the  costs  of  conviction,  be  levied  by  distress 
and  sale  of  the  goods  and  chattels  of  the  offender. 

31.  Within  one  month  after  this  Act  comes  into  force,  the 
Lieutenant-Governor  in  Council  shall  appoint  a  provisional  Council 
consisting  of  eleven  members,  who  shall  elect  their  own  officers. 

At  least  one  member  shall  be  chosen  from  practitioners  in  each 
of  the  branches  of  Engineering  named  in  Section  2,  Sub-section  (b) 
hereof. 

32.  The  duties  of  the  Provisional  Council  shall  be  to  provide 
the  Register  called  for  by  this  Act,  to  enter  therein  the  names  of  those 
and  those  only  who  are  entitled  to  registration  under  the  provisions 
of  Section  7,  Sub-section  (b),  and  who  apply  in  writing  to  be  regis- 
tered and  pay  the  prescribed  fees,  and  to  call  within  six  months  from 
the  coming  into  force  of  this  Act  the  first  general  meeting  of  the 
Association,  for  the  purpose  of  electing  the  regular  Council  and  any 
other  organization  purposes  of  the  Association:  and  shall  have  the 
powers  conferred  in  this  Act  on  the  Council  of  the  Association.  Their 
powers  shall  cease  on  the  election  of  the  regular  Council  of  the 
Association. 

33.  Every  person  registered  under  this  Act  shall  have  a  seal. 
the  impression  of  which  shall  contain  the  name  of  the  Engineering,  the 
branch  of  Engineering  in  which  he  has  been  accepted,  and  the  words 
"Professional  Engineer,  Province  of  British  Columbia,"  with  which 
he  shall  stamp  all  official  estimates,  specifications,  reports,  documents 
and  plans. 

34.  No  provisions  of  this  Act  restricting  the  practice  of  the 
profession  or  imposing  penalties  shall  take  effect  until  the  first  day 
of  April,  1921. 

35.  Nothing  in  this  Act  contained  shall  be  construed  as  altering 
or  affecting  any  provisions  of  the  Coal-mines  Regulation  Act. 
Metalliferous  Mines  Inspection  Act.  or  the  Pharmaceutical  Act. 

36.  Nothing  in  this  Act  contained  shall  be  construed  as  prevent- 
ing the  carrying  on  by  any  person  on  his  own  property  of  any  work 
for  the  sole  use  of  himself  and  his  domestic  establishment;  nor  the 

nine,  construction  or  installing  by  any  person  of  appliances, 
works  or  plants  of  a  value  not  exceeding  five  thousand  dollars;  pro- 
vided, however,  that  such  work  shall  not  involve  the  safety  of  the 
general  public. 
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CORRESPONDENCE 


J 
I 


Employment  Bureau 

Editor,  Journal, 
Dear  Sir, — 

Having  heard  of  several  criticisms  re  advertisements 
for  "Positions  Vacant"  in  your  magazine  would  like  to  call 
your  attention  to  and  make  the  following  recommendation : 
— "That  all  individuals  or  firms  advertising  for  engineers 
in  your  journal  be  requested  to  state  more  details  of 
position,  the  salary  the  position  is  worth,  also  where 
advisable  give  their  name." 

I  verily  believe  that  this  will  be  a  great  benefit  to 
the  employer  as  he  should  only  receive  replies  from  men 
who  could  "fill  the  bill".  The  applicant  also  would 
have  some  idea  of  the  position  he  was  applying  for. 

I  might  sight  a  case  as  example.  In  the  March  issue 
the  following  advertisement  appeared: — "Town  engineer 
wanted  for  a  town  in  Nova  Scotia.  Applicants  to  state 
qualifications,  experience  and  salary  wanted.  Apply  Box 
No " 

This  leaves  the  applicant  much  in  the  dark  and 
might  be  changed  to  something  like  the  following: — ■ 
"Required  engineer  for  Nova  Scotia  town,  population.  . . . 
(state  population)  waterworks  installed,  sewage  system 
and  road  program  to  be  extended.  Only  engineers  with 
experience  in  similar  position,  capable  of  taking  full 
charge  and  worth  $300.00  per  month  need  apply.  Signed 
Mayor  or  Town  Clerk." 

Hoping  you  will  give  this  your  serious  consideration 
for  the  benefit  of  the  engineers  in  particular  and  the 
country  in  general,  I  remain, 

Sincerely  yours, 

C.  E.  Hogarth.  A.M.E.I.C. 


Berthierville,  P.  Q. 
April  1st.  1920. 


A  Correction 

Editor,  Journal, 

Sir, 

I  sympathize  with  the  member  reporting  the  pro- 
ceedings of  the  Toronto  Branch  in  his  efforts  to  condense 
into  a  sentence  or  two  the  substance  of  the  various 
speeches  at  the  debate  on  "Should  Engineers  Unionize 
but  he  leaves  me  in  an  unfortunate  position.  He  says 
that  I  do  "not  think  legislation  would  help  the  engineer 
since  it  does  not  help  the  teachers."  What  I  said  was 
to  the  effect  that  legislation  by  itself  would  not  save  the 
day  for  the  engineer,  and  cited  on  the  one  hand  the  case 
of  the  teachers  in  the  schools  of  Ontario.  Their  profession 
is  rigourously  closed  by  legislation  but  they  are  very 
poorly  paid;  on  the  other  hand  I  mentioned  the  case  of 


the  doctors  who  in  addition  to  their  legislation  have  a 
highly  developed  organization  which  in  reality  is  a 
species  of  unionization. 

I  think  the  right  kind  of  legislation  will  very  materially 
help  the  engineer,  but  legislation  alone  will  not  come 
anywhere  near  to  curing  all  our  troubles. 

Yours  truly, 
H.  E.  T.  Haultain,  M.E.I.C. 
Toronto,  April  7th,  1920. 


A  Tribute  to  the  Institute 

Editor,  Journal, 
Dear  Sir: — 

At  a  Meeting  of  the  Provincial  Council  of  this 
Association  representing  all  branches  of  the  Technical 
Professions  in  the  Province  of  British  Columbia  and  the 
four  hundred  and  fifty  Members  the  following  resolution 
dated  the  31st  day  of  March  1920,  was  unanimously 
passed : — 

"  That  the  Secretary  be  instructed  to  send  a  letter 
expressing  the  thanks  and  appreciation  of  this  Associa- 
tion for  the  pioneer  work  done  by  The  Engineering 
Institute  of  Canada  in  the  drafting  of  a  Bill  for  Professional 
Engineers  which  had  been  the  ground  work  for  the  Bill 
just  passed  by  the  British  Columbia  Legislative 
Assembly." 

It  is  a  very  great  pleasure  to  me  personally  to  have 
the  opportunity  of  forwarding  this  resolution  and  to 
tell  you  it  would  have  been  quite  impossible  for  us  to 
have  drawn  up  the  act  in  the  time  at  our  disposal  without 
the  Model  Bill. 

I  must  congratulate  you  upon  the  good  results  of 
your  past  labour  obtained  throughout  the  Dominion. 

Yours  very  faithfully, 

R.  Snodgrass,  A.M.E.I.C. 
Hon.-Sec. 

British  Columbia  Technical  Association, 

Vancouver,  B.C. 
19th,  April,  1920. 

B.  C.  Engineers  Joint  Legislation  Committee. 


( Telegram) 
St.  John,  X.H.,  April  25th,  2.1.'+  p.m. 

Secretary  Engineering  Institute  of  Canada, 
176  Mansfield  St., 

Montreal,  Que. 

Bill    respecting    Professional    Engineers    passed 
Legislature  and  Lieut,  governor.     Note  for  Journal. 

A.  R.  Crookshank,  M.E.I.C. 
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EMPLOYMENT  BUREAU 


Situations  Vacant 


Chief   Draftsman 


Chief  draftsman  wanted  for  pulp  and  paper  company, 
should  be  familiar  with  plant  lay-out  and  equipment, 
knowledge     of     architectural 
Box' 110. 


drafting     also  desirable 


Inspectors  for  Fire  Underwriters 

Several  men  with  engineering  experience  wanted  as 
inspectors  for  Fire  Underwriters.  Men  recently  graduated 
can  apply.    Box  107. 

Designer  in  Reinforced  Concrete 

Designer  in  reinforced  concrete  work  wanted  for 
large  company  in  province  of  Quebec.  Immediate 
applications  wanted.     Box  105. 

Mechanical  Engineer 

Wanted  at  once  mechanical  man  for  general  engineer- 
ing office  work  on  rolling  mill  construction.  Recent 
graduate  would  do.  Applications  to  state  experience, 
-alary  wanted  etc.     Box  106. 

Mechanical  Draughtsman  for  Paper  Mill 

Mechanical  draughtsman  wanted,  experienced  in 
machine  design  and  detail,  preferably  in  connection  with 
paper  making  machinery  or  crane  and  conveying  machine- 
ry. Must  be  first  class  man  capable  of  handling  work 
through  the  office  with  despatch,  permanent  work  for 
the  right  man.  Apply  stating  age,  nationality,  detail 
experience  and  salary  required.    Box  102. 

Junior  Mechanical  Draughtsman 

Junior  mechanical  draughtsman  or  designer  wanted, 
prefer  man  with  technical  training  and  some  experience 
in  draughting  and  on  outside  work.  Preference  given  to 
man  whose  experience  was  secured  with  a  smelting  or 
mining  company.     Salary  $125.  per  month.     Box  101. 

Draughtsmen  and  Designers 

Large  mining  company  in  Northern  Ontario  requires 
several  draughtmen  and  designers,  preferablv  single  men. 
$250.  per  month.     Box  103. 

Summer  Work  for  Student  Member 

Wanted  by  a  manufacturer  of  a  well  established 
product,  selling  to  contractors  and  municipalities  the 
services  ol  an  undergraduate  for  five  or  six  months 
from  May  1st,  to  collect  data  and  to  further  the  use  ^l 
said  producl  by  public  lectures  and  moving  picture 
exhibit  which  we  will  furnish.  Salary  and  expenses. 
Territory  principal  towns  and  cities  from  Winnipeg  t<> 
Halifax.  Apply  by  letter  si  aim-  salary,  experience  ii 
any  and  references.    Box  109. 


The  Civil  Service  Commission  of  Canada  hereby  give 
public  notice  that  applications  will  be  received  from 
persons  qualified  to  fill  the  following  positions  in  the 
Civil  Service  of  Canada: — 

Hydraulic  Engineers. 

962.  Hydraulic  Engineers  at  an  initial  salary  $2,700 
per  annum,  which  will  be  increased  upon  recommendation 
for  efficient  service  at  the  rate  of  $120  per  annum,  until 
a  maximum  of  $3,180  has  been  reached.  This  initial 
salary  will  be  supplemented  by  whatever  bonus  may  be 
provided  by  law. 

Duties. — Under  direction,  to  have  charge  in  a  district 
or  division  of  survey  parties  engaged  in  power  develop- 
ment, hydrometric,  reclamation,  river  regulation,  and 
other  hydraulic  engineering  works  or  engaged  in  the 
construction  of  such  works;  and  to  perform  other  related 
work  as  required. 

Qualifications. — Education  equivalent  to  high  school 
graduation ;  either  graduation  in  engineering  from  a  school 
of  applied  science  of  recognized  standing  with  three  years 
of  experience  in  hydraulic  engineering  survey,  design, 
estimate,  and  construction  work,  two  years  of  which  shall 
have  been  in  responsible  charge  of  such  work,  or  five  years 
of  experience  in  hydraulic  engineering  survey,  design, 
estimate,  and  construction  work,  two  years  of  which  shall 
have  been  in  responsible  charge  of  such  work;  ability  to 
manage  men  and  to  complete  and  make  ready  for  public- 
ation the  results  of  drainage  investigations  and  surveys,  or 
other  pertinent  data;  tact;  good  judgment;  administrative 
ability.  While  a  definite  age  limit  has  not  been  fixed  for 
this  competition,  age  may  be  a  determining  factor  when 
making  a  selection. 

Examination. — Subjects  and  weights  as  follows:— 
Education  and  Experience,  200;  Oral  Interview,  if  neces- 
sary in  the  opinion  of  the  Commission,  100. 

A  list  of  eligibles  will  be  established  for  vacancies  in 
the  above  class  throughout  the  Dominion,  but  the  only 
vacancies  required  to  be  filled  at  present  are  in  the 
Department  of  the  Interior,  for  Alberta  and  Saskatchewan. 
Persons  qualified  are  urged  to  take  part  in  this  competition, 
in  order  to  become  eligible. 

Assistant  Hydraulic  Engineers. 

963.  Assistant  Hydraulic  Engineers  at  an  initial 
salary  of  $2,100  per  annum,  which  will  be  increased  upon 
recommendation  for  efficient  service  at  the  rate  of  $120 
per  annum,  until  a  maximum  of  $2,580  has  been  reached. 
This  initial  salary  will  be  supplemented  by  whatever 
bonus  may  be  provided  by  law. 

I)  iiiics.  Under  direction,  to  have  charge  of  survey 
parties  engaged  in  power  development,  hydrometric. 
reclamation,  river  regulation,  or  other  hydraulic  engineer- 
ing survey  work,  or  to  supervise  the  construction  of  power 
development,  reclamation,  or  other  hydraulic  engineering 
works;  and  to  perform  other  related  work  as  required. 

Qualifications.  Education  equivalent  to  high  school 
graduation;  either  graduation  in  engineering  from  a  school 
of  applied  science  of  recognized  standing  with  three  years 
of  hydraulic  engineering  experience,  one  year  of  which 
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shall  have  been  in  responsible  charge  of  such  work,  or  five 
years  of  experience  in  hydraulic  engineering  work,  one 
year  of  which  shall  have  been  in  responsible  charge  of  such 
work;  ability  to  prepare  reports  or  surveys  or  investiga- 
tions; firmness;  tact;  ability  to  manage  men.  While  a 
definite  age  limit  has  not  been  fixed  for  this  competition, 
age  may  be  a  determining  factor  when  making  a  selection. 

Examination. — Subjects  and  weights  as  follows:— 
Education  and  Experience,  200  ;  Oral  Interview,  if 
necessary  in  the  opinion  of  the  Commission,  100. 

A  list  of  eligibles  will  be  established  for  vacancies  in 
the  above  class  throughout  the  Dominion,  but  the  only 
vacancies  required  to  be  filled  at  present  are  Six  Assistant 
Hydraulic  Engineers,  Department  of  the  Interior,  for 
Alberta  and  Saskatchewan.  For  these  particular  posi- 
tions, preference  will  be  given  to  candidates  who  have 
had  experience  in  drainage  engineering  and  surveys. 
Persons  qualified  are  urged  to  take  part  in  this  competi- 
tion, in  order  to  become  eligible. 


Junior  Engineers. 

964.  Junior  Engineers  at  an  initial  salary  of  $1,680 
per  annum,  which  will  be  increased  upon  recommendation 
for  efficient  service  at  the  rate  of  $120  per  annum,  until  a 
maximum  of  $2,040  has  been  reached.  This  initial 
salary  will  be  supplemented  by  whatever  bonus  may  be 
provided  by  law. 

Duties. — Under  direction,  to  make  surveys,  supervise 
engineering  construction  and  repairs,  and  make  computa- 
tions in  connection  with  engineering  work;  and  to  perform 
other  related  work  as  required. 

Qualifications. — Education  equivalent  to  high  school 
graduation;  either  graduation  in  engineering  from  a  school 
of  applied  science  of  recognized  standing  with  two  years 
of  engineering  experience,  or  four  years  of  engineering 
experience  in  design,  estimate,  construction,  and  main- 
tenance work.  While  a  definite  age  limit  has  not  been 
fixed  for  this  competition,  age  may  be  a  determining 
factor  when  making  a  selection. 

Examination. — Subjects  and  weights  as  follows:^ 
Education  and  Experience,  200;  Oral  Interview,  if  neces- 
sary in  the  opinion  of  the  Commission,  100. 

A  list  of  eligibles  will  be  established  for  vacancies 
in  the  above  class  throughout  the  Dominion,  but  the  only 
vacancies  required  to  be  filled  at  present  are  Three  Junior 
Engineers,  Department  of  the  Interior,  for  Alberta  and 
Saskatchewan.  For  these  positions  preference  will  be 
given  to  candidates  who  have  had  experience  in  drainage 
engineering  and  surveys.  Persons  qualified  are  urged  to 
take  part  in  this  competition,  in  order  to  become  eligible. 

Application  forms  properly  filled  in  must  be  filed  in 
the  office  of  the  Civil  Service  Commission  not  later  than 
May  6,  1920.  Application  forms  may  be  obtained  from 
the  office  of  the  Employment  Service  of  Canada,  or  from 
the  Secretary  of  the  Civil  Service  Commission,  Ottawa. 


Situations  Wanted 

Highway  Engineer 

A.M. E.I.C.,  expert  on  all  classes  of  road  work  with 
highway  municipal,  administration  organization  and  town 
planning  experience  is  anxious  to  secure  position  in 
Ontario  or  Western  provinces.    Box  27-P. 

Mechanical  Engineer 

Mechanical  engineer,  B.Sc,  A.M.E.I.C.,  open  for 
engagement,  McGill  graduate,  several  years  experience 
in  manufacturing  design  (machine)  production,  main- 
tenance, sales  engineering,  very  sound  training  in  machine 
shop  and  tool  room.  Accustomed  to  handling  both 
skilled  and  unskilled  labour  in  large  numbers.   Box  28-P. 

Summer  Work  for  Student  Member 

Wanted  by  Student  member  for  the  summer  vaca- 
tion. Has  just  completed  first  year  civil  engineering, 
field  work  preferred.     Apply  Box  No.  29-P. 

For  Sale: 

5"  transit  Theodolite  make,  T.  Cook  &  Sons,  year 
made  1896,  3  cross  hairs,  reading  to  20"  with  complete 
vertical  circle  and  compass  attached  to  telescope  stand 
and  case  complete.     Price  $150.00.     Box  No.  104. 


OBITUARY 


A.  L.  HERTZBERG,  M.E.I.C. 

A.  L.  Hertzberg,  M.E.I.C,  died  at  his  home  in  Toronto 
on  January  21st,  1920.  Mr.  Hertzberg  was  born  at 
Horten,  Norway,  was  educated  at  Horten,  and  at  Gothen- 
burg University,  Sweden,  coming  to  Canada  in  1881,  when 
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he  joined  the  Credit  Valley  Railroad  as  asssistant 
engineer.  After  that  railroad  was  taken  over  by  theC.P.R. 
Mr.  Hertzberg  became  division  engineer  at  Toronto,  and 
later  district  engineer.  In  1882  Mr.  Hertzberg  married 
Helen  E.  McMaster  and  leaves  three  sons,  Colonel  H.  F.  H. 
Hertzberg,  C.M.G.,  D.S.O.,  M.C.,  M.E.I.C,  C.  L.  Hertz- 
berg, M.E.I.C,  consulting  engineer,  Toronto,  and  O.  P. 
Hertzberg,  resident  engineer,  C.P.R.  From  1894  to  1905, 
Mr.  Hertzberg  represented  Norway  and  Sweden  in 
Toronto  then  as  Vice  Consul.  Mr.  Hertzberg  has  been  a 
member  of  The  Institute  since  1888.  During  the  many 
years  he  has  been  engaged  as  division  engineer  for  the 
C.P.R. ,  He  occupied  that  position  with  credit  to  himself 
and  to  the  profession.  He  had  a  kindly  disposition  and 
was  a  man  of  the  highest  integrity  and  his  taking  is  a 
distinct  loss  to  The  Institute  and  to  the  profession. 


o 

I 

i 

a- 


Co. 


PERSONALS 


i 
S 
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G.  B.  Mitchell,  M.E.I.C,  is  now  with  the  Foundation 
at  Lima.  Peru,  address  Calle  Rifa  No.  332. 


Onesiphore  H.  Cote,  A.M.E.I.C,  has  been  appointed 
Industrial    Commissioner   of   the    Board   of  Trade    for 

Quebec. 

* 

A.  T.  Le  Fevre,  M.E.I.C,  who  joined  The  Institute 
in  January  last  is  at  present  located  at  Casilla,  Antofa 
gasta,  Chile. 

* 

Allan  K.  Hay,  A.M.E.I.C,  has  been  appointed 
mgineer  and  secretary  to  the  Ottawa ,  Suburban  Roads 
Commission. 


J.  C  Ball,  A.M.E.I.C,  is  accorded  the  congratula- 
tions of  the  Niagara^Peninsula  Branch  upon  the  arrival 
of  a  son. 

* 

F.  N.  Smail,  A.M.E.I.C,  formerly  in  the  Provincial 
Highway  Department,  Regina,  has  accepted  a  position 
in  the  City  Engineer's  office,  Moose  Jaw. 

* 

Capt.  G.  H.  Workman  Jr.  E.I.C  reported  as  having 
died  on  active  service  is  alive  and  well.  He  is  at  present 
in  Winnipeg,  address  530  Langside  St. 

Alexander  Peden,  A.M.E.I.C,  has  been  appointed 
structural  engineer  for  the  Dominion  Bridge  Company, 
Lachine,  Que.  with  charge  of  the  structural  drawing 
office. 

Walter  K.  Scott,  A.M.E.I.C,  has  joined  the  firm 
d1  McGregor  &  Mclntyre,  Limited,  Toronto  and  is 
transferring  his  membership  from  the  Montreal  to  the 
Toronto  Branch. 

Brig.-Gen.  C  J.  Armstrong,  M.E.I.C,  was  elected 
president  of  the  Royal  Military  College  Graduates 
Club  at  a  general  meeting  of  the  club  held  on  April 
bth  m  Montreal. 


C.  H.  Biddel,  A.M.E.I.C,  one  of  the  Provincial 
Land  Surveyors  in  the  Government  service  has  accepted 
a  position  as  district  surveyor  with  the  Parsons  Engineer- 
ing Company,  of  Regina. 

* 

E.  L.  Miles,  M.E.I.C,  has  recently  been  appointed 
assistant  engineer  to  the  Toronto  and  New  York  Roads 
Commission  in  connection  with  work  which  is  to  be 

carried  on  this  summer. 

* 

J..  E.  Pringle,  J. E.I.C,  of  Hamilton,  has  accepted  a 
position  as  assistant  engineer  with  the  Kipawa  Company 
on  construction  work  in  connection  with  the  extension 
of  the  Company's  sulphite  mill. 

John  F.  Cassidy,  Jr.,  E.I.C,  has  resigned  from  the 
Department  of  Provincial  Highways,  Ottawa,  and  is 
now  a  member  of  the  general  contracting  firm  of  Messrs. 

J.  O.  Giroux  &  Co.,  Limited,  of  Toronto. 

* 

C  B.  Bate,  A.M.E.I.C,  formerly  on  the  staff  of 
the  Department  of  Soldier's  Civil  Re-setablishment  at 
Ottawa  has  been  appointed  to  the    engineering    staff 

of  the  Riordon  Pulp  and  Paper  Co.  at  Hawkesbury,  Ont. 

* 

D.  C    Tennant,    M.E.I.C,    has    been    appointed 

designing  engineer  at  the  plant  of  the  Dominion  Bridge 

Company,  Lachine,  Que.     He  will  assist  F.  P.  Shearwood 

in  all  the  erection  schemes  which  the  company  may 

carry  out. 

* 

G.  S.  MacDonald,  A.M.E.I.C,  has  resigned  his 
position  as  resident  engineer  of  the  Marine  and  Fisheries 
Department  at  St.  John,  N.B.,  and  is  planning  to  take 
over   the   insurance   business   of  his   father,    Chas.    A. 

Macdonald,  of  that  city,  who  died  recently. 

* 

Allan  Waters,  M.E.I.C,  formerly  city  engineer  of 

Nanaimo,  following  which  he  was  provincial  architect  for 

the  province  of  B.C.  and  later  overseas  doing  war  work 

has  been  appointed  a  resident  engineer  on  the  Lethbridge 

Northern  Irrigation  District,  Lethbridge,  Alta. 

* 

The  Saskatchewan  River  Water  Commission,  Chair- 
man A.  J.  MacPherson,  A.M.E.I.C,  is  holding  a  series 
of  meetings  in  urban  and  rural  centres  of  southern 
Saskatchewan,  in  order  to  procure  evidence  as  to  the 
requirements  for  a  water  supply  from  the  Saskatchewan 
River. 

P.  L.  Pratley,  M.E.I.C,  formerly  designing  engineer 
of  the  Dominion  Bridge  Company  has  accepted  the  posi- 
tion of  chief  of  staff  on  valuation  under  Lt.-Col.  C  N. 
Monsarrat,  M.E.I.C,  in  connection  with  the  Department 
of  Railways  and  Canals  Valuation  Board  of  the  Grand 
Trunk  Railway. 

* 

J.  N.  deStein,  M.E.I.C,  Secretary  Treasurer  of  the 
Saskatchewan  Branch  of  The  Institute  has  been 
manager  of  the  Parsons  Engineering  Company  in  associa- 
tion with  Colonel  J.  L.  R.  Parsons,  M.E.I.C,  and  W.  R. 
W.  Parsons,  M.E.I.C.  and  has  formed  the  Western 
Draughting  &  Blue  Printing  Company,  the  company  has 
installed  a  large  blue  printing  machine  for  this  purpose. 
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C.  Brakenridge,  M.E.I.C,  has  returned  to  Vancouver 
after  spending  several  months  in  England,  where  he  was 
engaged  in  a  study  of  the  methods  and  materials  employed 
in  road  building  and  highway  construction.  Mr.  Braken- 
ridge who  was  for  some  time  Secretary-Treasurer  of  the 
Vancouver  Branch,  was  welcomed  at  a  meeting  of  the 
Montreal  Branch  of  The  Institute  on  the  evening  of 
April  8th. 

The  Greek  Government  has  conferred  the  insignia 
of  the  Golden  Cross  of  the  Saviour  to  Colonel  George 
Eedson  Burns  and  the  insignia  of  the  Silver  Cross  of  the 
Saviour  to  Jules  A.  Duchastel  de  Montrouge  for  the 
eminent  and  excellent  services  they  rendered  to  the 
Greek  residents  in  Canada  during  the  Great  War. 

The  official  award  of  the  decorations  will  take  place 
on  the  Greek  Independence  Day,  April  4  at  12.30  p.m. 
in  the  Oak  and  Blue  rooms  of  the  Hotel  Windsor. 

* 

T.  G.  Randolph,  A.M.E.I.C,  served  overseas  with 
the  new  army  from  March  25th,  1915  till  April  15th,  1919 
gaining  the  rank  of  Major  R.  E.  Major  Randolph  was 
awarded  the  Military  Cross  and  had  the  good  fortune 
not  to  be  wounded  during  his  long  period  of  service. 
In  addition  to  being  an  Associate  Member  of  The  Engineer- 
ing Institute  of  Canada,  Major  Randolph  is  an  Associate 
Member  of  the  Institution  of  Civil  Engineers.  He  is  at 
present  with  Messrs  Alfred  Booth  &  Co.  Ltd.,  11  Adelphi 
Terrace,  Strand,  W.  C.  2.,  England. 

C.M.Arnold,  M.E.I.C,  office  engineer  of  the  Reclama- 
tion Branch  of  the  Department  of  the  Interior  has  been 
appointed  a  division  engineer  of  the  Lethbridge  Northern 
Irrigation  District  under  Major  H.  B.  Muckleston,  M.E. 
I  .C.  Mr.  Arnold  has  taken  a  leading  part  in  the  activities 
of  The  Institute  in  the  province  of  Alberta,  having  acted 
both  as  Secretary-Treasurer  of  the  Calgary  Branch  and 
Secretary  of  the  Alberta  Provincial  Division.  He  has 
taken  an  active  part  in  all  of  the  affairs  of  the  profession 
in  that  province  and  has  placed  the  profession  under  a 
debt  of  gratitude  for  the  excellent  service  he  has  so 
unselfishly  rendered. 

* 

Lt.-Col.  H.  C.  Lott,  M.C.,  A.M.E.I.C,  is  at  present 
Asst.  Director  Works,  (E.  &  M.  Section) Baghdad, 
vlesopotamian  Exp.  Force.  Lt.-Col.  Lott's  responsibili- 
Lies  extend  over  the  whole  of  Northern  Mesopotamia 
ncluding  the  cities  of  Mosul  and  Baghdad.  His  depart- 
ment also  maintains  all  the  stone  crushers  and  rollers 
working  on  the  500  mile  road  between  Railhead  in 
Mesopotamia    (close  to  the  Eastern   frontier)   through 

ersia,  over  the  Push-to-ka  mountains  to  Enzeli  on  the 
Daspain  Sea.    All  his  skilled  personnel  with  the  excep- 

ion  of  officers  and  a    few    British  upper  subordinates 

:ome  from  India  and  a  few  locally  from  the  Arab  popu- 

ation. 

* 

Lieut.  Floyd  K.  Beach  returned  to  Canada  in  April 
1919  after  serving  for  nearly  two  years  in  Flanders  with 
he  Canadian  Railway  Troops.  Up  until  nearly  the  time 
)f  the  armistice  his  duties  were  in  construction  and 
naintenance  of  light  railways  in  the  2nd  Army  Area, 


and  just  prior  to  and  after  the  armistice  in  rebuilding  the 
demolished  standard  gauge  lines  in  the  vicinity  of  Court  - 
rai.  He  had  entire  charge  of  the  rebuilding  of  Courtrai 
freight  classification  yards  and  engine  house  tracks. 
Since  his  return  he  has  resumed  his  duties  with  the 
Hydrometric  Surveys  in  Alberta  and  Saskatchewan  and 
is  at  present  Divisional  Hydrometric  Engineer  with 
headquarters  at  Calgary. 


Guy  L.  Tooker,  Jr.  E.I.C,  enlisted  as  a  private  with 
the  67th  Battalion  Western  Scots  on  September  1st  1915. 
He  proceeded  to  England  on  March  24th  1916,  and  then 
to  France  on  August  13th  of  same  year.  The  Battalion 
being  broken  up  in  March  1917,  he  was  transferred  to 
the  54th  Battalion,  and  after  the  Vimy  battle  has  recom- 
mended for  a  commission  which  was  subsequently 
obtained.  In  November  1917,  he  again  proceeded  to 
France  joining  the  47th  Battalion.  In  January  1918, 
Lt.  Tooker  was  attached  to  the  10th  Canadian  Light 
Trench  Mortar  Battery,  rejoining  the  47th  Battalion 
after  the  armistice.  Recommended  for  the  M.C  after 
the  Cambrai  battle.  Demobilized  in  Canada  on  Julv 
8th,  1919. 


Edwin  J.  Beugler,  M.E.I.C,  has  recently  been 
elected  vice  president  in  charge  of  engineering  of  the 
Foundation  Company,  New  York.  He  was  previously 
consulting  engineer  of  Westinghouse,  Church,  Kerr  & 
Co.,  Inc.,  engaged  in  developing  plans  for  various  engineer- 
ing works  and  giving  general  supervision  to  construction 
operations.  Before  that  he  was  chief  engineer  of  Cana- 
dian work,  following  service  as  managing  engineer,  and 
earlier  as  civil  engineer  of  that  company. 

From  1902  to  1905  he  was  resident  engineer  of  the 
Boston  Terminal  Company  in  charge  of  engineering  and 
maintenance  departments  of  the  south  terminal  Station, 
Boston;  1893-1902,  with  the  construction  department  of 
the  New  York,  New  Haven  &  Hartford  R.R.,  and  from 
1890  to  1893  with  the  Philadelphia  &  Reading  R.R. 

He  is  also  a  member  of  the  American  Society  of 
Civil  Engineer,  American  Railway  Engineering  Associa- 
tion, and  the  Boston  Society  of  Civil  Engineers. 


J.  W.  B.  Blackman  has  recently  been  appointed  City 
Engineer  of  North  Vancouver,  B.C.  and  is  at  present 
supervising  the  paving  of  the  highway  at  Chilliwack. 

Mr.  Blackman  went  overseas  with  the  first  Railway 
Construction  Troops  company  formed  in  B.C.,  with  the 
rank  of  Lieutenant  and  Second  in  Command.  On 
arrival  in  England  early  in  1917,  Lieutenant  Blackman 
was  seconded  to  the  War  Office  for  engineering  duty  and 
was  resident  engineer  and  director  of  works  in  connection 
with  the  building  of  a  large  aerodrome  in  Norfolk.  This 
was  a  large  undertaking,  there  being  some  sixty  different 
buildings  and  the  work  included  water  supply  and  fire 
protection,  sewage  disposal  works,  power  station,  roads, 
railways,  etc.  On  the  completion  of  this  work  Lieutenant 
Blackman  was  promoted  to  the  rank  of  Captain 
appointed  to  the  staff  as  Chief  Water  Engineer,  and  was 
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placed  in  consulting  charge  of  forty  different  water  supplies 
both  in  France  and  Great  Britain.  Captain  Blackman 
returned  to  Canada  in  April  1919,  and  has  been  in  North 
Vancouver  since  that  date. 

Major  W.  T.  Wilson,  D.S.O.,  M.C.,  A.M.E.I.C., 
who  previous  to  the  war  was  with  the  Montreal  Light 
Heat  &  Power  Company,  returned  to  Canada  on  the 
C.P.O.S.  "Minnedosa"  from  Liverpool  on  March  11th, 
having  been  on  active  duty  from  the  beginning  of  the 
war  until  June  22nd,  1919.  After  the  Armistice  Major 
Wilson  was  retained  for  the  purpose  of  demobilizing  all 
Tunnelling  Companies  of  the  3rd  and  4th  Armies,  he 
being  the  last  man  out  from  the  Tunnelling  Companies. 
He  went  overseas  with  the  C.Y.C.  and  was  loaned  to 
the  Imperials  as  an  officer  in  the  Tunnelling  Company, 
R.E.,  being  the  only  Canadian  officer  commanding  a 
British  Tunnelling  Company,  seeing  active  service  from 
June  1915  until  the  end  of  the  war,  and  was  engaged 
over  the  entire  Western  front  from  St.  Quentin  to  Nieu- 
port.  Besides  receiving  the  Distinguished  Service  Order 
and  the  Military  Cross,  Major  Wilson  has  the  distinction 
of  being  in  every  large  engagement  of  the  Western  front 
with  one  exception.  He  has  promised  for  the  benefit  of 
his  fellow  members,  at  some  future  date,  an  article  on 
some  experience  of  a  tunnelling  officer  at  the  front.  A 
number  of  unique  war  souvenirs  are  being  presented  to 
The  Institute  by  Major  Wilson. 

* 

E.  A.  Jamieson,  A.M.E.I.C,  has  opened  an  office 
in  the  London  Building,  Vancouver,  B.C.  under  the  firm 
name  of  The  Jamieson  Engineering  Company,  which  was 
formerly  known  as  The  MacAndrew  Jamieson  Engineer- 
ing Company,  and  is  conducting  a  general  engineering 
practice  combined  with  sales  agencies  of  equipment  for  all 
kinds  of  plants.  The  Company  is  the  Western  representatives 
of  the  Hydraulic  Machinery  Company,  Limited,  Montreal; 
The  Lytle  Engineering  Company  Limited,  of  Montreal; 
The  Strauss  Bascule  Bridge  Company,  Limited  of  Chicago; 
The  Federal  Engineering  Company,  Limited,  Toronto; 
The  Spray  Engineering  Company  of  Boston;  The  Asbestos 
Mfg.  Co.,  of  Montreal;  Ruston  Hornsby,  Engineers, 
Lincoln,  England;  The  Volta  Mfg.  Company,  Welland; 
The  Hiram  Walker  Metal  Products  Company  of  Walker- 
ville,  and  The  Waterex  Waterproofing  Co.,  of  San  Fran- 
cisco. This  firm  has  recently,  acting  as  agents  for  the 
Strauss  Bascule  Bridge  Co.,  been  successful  in  closing  a 
contract  with  the  Corporation  of  the  City  of  Victoria  for 
the  design  and  supervision  of  the  Johnson  Street  Bridge 
in  that  city.  Mr.  Jamieson  held  the  position  of  inspector 
of  guns  and  steel,  Canadian  Forces  after  being  transferred 
from  the  infantry  in  which  he  enlisted  in  1915. 

F.  Harcourt  Emra  has  established  a  company, 
J-'.  II.  Emra  and  Partners,  Civil  and  Mechanical  Engineers, 
at  the  Hope  Chambers,  Ottawa.  This  company  will  do 
consulting  work  and  represent  several  large  English 
manufacturing  firms. 

Major  Emra  has  had  an  interesting  career  in  connec- 
tion with  the  war.  lie  went  to  England  early  in  1915 
and  worked  with  i he  South  Eastern  Railway  as  assistant 
district    engineer    till   July    1915   when    he   returned   to 


Canada  to  take  a  commission  with  the  1st  Canadian 
Pioneer  Battalion.  This  battalion  left  Canada  in  Novem- 
ber and  landed  in  France  early  in  March  1916.  Major 
Emra  was  O.C.  of  the  "C"  Company  of  the  1st  Pioneer 
Battalion  from  June  to  September  1916,  was  wounded  at 
Courcellette  in  October  1916  and  on  return  to  duty  was 
transferred  to  the  2nd.  Battalion  Railway  Troops  in 
January  1917.  Major  Emra  was  again  invalided  to 
England  in  September  1917  in  consequence  of  an  old 
wound  from  gas  burns  and  on  return  to  duty  was  seconded 
to  the  Admiralty  in  connection  with  the  department  of 
Auxiliary  Shipbuilding.  Major  Emra  was  resident 
engineer  of  the  London  and  South  Eastern  Districts 
and  in  charge  of  the  Engineering  Section  at  Headquarters. 
Major  Emra  resigned  this  important  position  in  January 
1920  and  has  recently  returned  to  Canada. 


H.  B.  R.  Craig,  recently  appointed  Chairman  of  the 
Border  Cities  Branch  graduated  from  R.M.C.  in  1899,  and 
from  Queen's  University  (B.Sc.)  in  1903.  For  a  year  after 
graduation  Mr.  Craig  was  resident  engineer  on  construction 
of  the  Bay  of  Quinte  Railway,  and  in  1904  he  was  resident 
engineer  on  construction  of  the  Toronto-Sudbury  Branch, 
Wahnapitae  River  to  Sheppard  Lake.  For  the  two  years 
following  Mr.  Craig  was  city  engineer  of  Kingston,  Ont., 
but  returned  to  railway  work  on  construction  of  the 
Grand  Trunk  Pacific  Railway,  being  resident  engineer  on 
the  Lake  Superior  Division  and  on  the  Prairie  West 
Division.  From  1908  to  1911  Mr.  Craig  again  took  up 
the  duties  of  city  engineer  of  Kingston,  and  after  a 
year  of  consulting  work  for  Prescott  and  the  counties  of 
Lennox  and  Addington  he  was  appointed  senior  assistant 
engineer,  Public  Works,  Canada  at  Windsor,  Ont.,  in 
1911.  In  1914  Mr.  Craig  was  transferred  to  Fort  William 
by  the  Department  of  Public  Works  in  the  capacity  of 
district  engineer  after  having  been  acting  district  engin- 
eer for  the  Windsor  district  for  the  previous  year;  in 
July  1919  Mr.  Craig  returned  to  Windsor  as  district 
engineer.  In  October  1902  he  was  elected  a  Student 
member  of  The  Institute,  being  transferred  in  March  1905 
to  Associate  Member,  and  was  elected  Member  in  Decem- 
ber 1910. 


Brig.-Gen.  Harold  French  McDonald,  D.S.O.,  CM. 
G.,  Jr.  E.I.C,  has  been  appointed  general  manager  of  the 
Industrial  Alberta  Development  Association  with  head- 
quarters at  Calgary.  Before  going  overseas  he  was 
employed  with  the  C.P.R.,  Land  Department  and  De- 
partment of  Natural  Resources  from  1908  till  11912, 
and  from  1912  till  1914  was  consulting  engineer 
and  surveyor,  Winnipeg.  He  enlisted  in  the  first 
month  of  the  war  and  was  given  a  commission 
as  Lieutenant  with  the  16th  Canadian  Battalion  being 
promoted  to  Captain  on  the  Staff  of  3rd  Canadian 
Infantry  Brigade  September  1914.  He  was  severely 
wounded  at  the  2nd  battle  of  Ypres  in  April  1915,  and 
later  the  same  year  was  appointed  General  Staff  Officer, 
3rd  Grade  on  the  Headquarters  of  the  2nd  Canadian 
I  Mvision.  In  January  1916  he  was  promoted  to  Major, 
and  in  May  1916  was  appointed  Brigade  Major  1st 
Canadian  Infantry  Brigade.  In  September  1916  he  was 
severely  wounded  at  the  Somme,  suffering  amputation 
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of  the  left  arm,  at  which  time  he  was  awarded  the  Dis- 
tinguished Service  Order  for  gallantry  in  the  field.  In 
December  1916  General  (then  Lt.-Col.)  McDonald  took 
charge  of  the  Canadian  troops  in  training  in  England. 
In  1917  he  was  given  the  C.M.G.  and  in  December  1917 
was  promoted  to  the  rank  of  Brig.-General.  Other 
decorations  received  by  Brigadier  General  McDonald 
are  the  Order  of  St.  Anne  of  Russia,  2nd  Class  with 
Swords,  and  special  mention  to  H.  M.  Secretary  of  State 
for  War  for  valuable  services,  January  1918.  In  May 
1917  he  visited  the  Italian  Front  as  a  member  of  the 
Canadian  Mission.  In  February  1919  Brig.-Gen.  Mc- 
Donald was  appointed  General  Officer  Commanding 
Military  District  No.  13,  Calgary,  and  in  December 
1919  he  retired  from  the  Canadian  Forces. 

* 

W.  J.  Stewart,  M.E.I.C.,  Consulting  Engineer, 
Department  of  External  Affairs,  has  been  appointed 
by  the  Canadian  Government  to  act  as  a  representative 
on  behalf  of  the  British  Empire  on  an  International 
Committee  of  Inquiry  which  has  been  set  up  in  Paris 
to  consider  draft  general  conventions  on  Freedom  of 
Transit,  International  Ports,  and  International  Rail- 
ways, and  to  prepare  the  way  for  the  work  of  the  League 


W.  J.  STEWART,  M.E.I.C. 

of  Nations  on  the  transportation  question.  This  appoint- 
ment was  made  by  the  Canadian  Government  at  the 
request  of  the  Imperial  Government. 

The  British  Empire  will  have  two  representatives 
on  this  committee  which  has  a  very  wide  field  of  inquiry. 
Mr.  Stewart  is  now  in  Paris  and  has  already  begun 
reviewing  the  great  quantity  of  information  which  will 

be  considered. 

* 

Hon.  J.  L.  Cote,  A.M.E.I.C,  Provincial  Secretary 
for  the  Province  of  Alberta,  is  at  present  laying  the 
foundation  for  a  department  of  research  in  the  Province 


of  Alberta.  He  was  born  at  Les  Eboulements  in  1867  and 
educated  in  Montmagny  and  Ottawa  University  and 
graduated  in  1890.  Following  graduation  Mr.  Cote  worked 
for  the  Dominion  Land  Surveyors.  The  years  1893-4-5  Mr. 
Cote  spent  in  Alaska  on  photo-topographical  survey  of  the 
eastern  part  of  the  Joint  International  Boundary.  After  a 
short  time  spent  in  the  East,  Mr.  Cote  returned  to  Manitoba 


Hon.  J.  L.  COTE,  A.M.E.I.C. 

and  subsequently  to  the  Yukon  where  he  spent  a  year  on 

survey  work;  in  1903  he  opened  an  office  as  land  surveyor 

and  engineer  in  Edmonton  being  connected  with  the  Jasper 

Park  Collieries.  In  1909  Mr.  Cote  was  returned  a  Member 

of  Parliament  for  the  district  of  Athabasca  and    1913 

and  1917  was  elected  for  Grouard  after  the  district  had 

been  subdivided.     On  Sept.  25th,   1918  Mr.  Cote  was 

appointed   Provincial  Secretary  which  position  he  has 

since  held. 

* 

Hon.  J.  D.  Reid,  Minister  of  Railways  and  Canals, 
has  announced  that  W.  A.  Bowden,  B.A.Sc,  M.E.I.C., 
chief  engineer  of  that  department,  has  been  selected 
by  the  Government  of  Canada  to  act  as  Canadian  con- 
sulting engineer  in  the  reference  to  the  International 
Joint  Commission  on  the  question  of  the  further  improve- 
ment of  the  St.  Lawrence  river  between  Montreal  and 
Lake  Ontario. 

The  Government  of  the  United  States  is  also  a 
party  to  this  reference,  and  each  Government  undertook 
to  appoint  from  its  official  engineering  personnel  an 
engineer  to  confer  with  a  similar  officer  of  the  other 
Government  in  the  acquiring  of  engineering  data,  the 
making  of  necessary  surveys,  and  the  completion  of 
outline  plans  and  estimates  of  the  cost  of  the  proposed 
improvement.  In  conformity  with  this  arrangement, 
the  U.  S.  Government  has  appointed  Lt.-Col.  Wooten, 
a  member  of  its  permanent  Government  service  to  the 
corresponding  position  on  the  American  side. 
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The  reference  to  the  commission  is  in  the  form  of 
a  series  of  questions,  the  chief  of  which  is:— 

What  further  improvement  in  the  St.  Lawrence 
River  between  Montreal  and  Lake  Ontario  is  neces- 
sary to  make  the  same  navigable  for  deep-draught 
vessels  of  either  lake  or  ocean-going  type;  what 
draught  of  water  recommended,  and  what  the 
estimated  cost  ? 

In  answering  this  question,  the  commission  is 
requested  to  consider: 

(a)  Navigation  interests  alone,  whether  by  the 
construction  of  locks  and  dams  in  the  river,  by  side  canals 
with  the  necessary  locks,  or  by  a  combination  of  the  two. 

(b)  The  combination  of  navigation  and  power 
interests  to  obtain  the  greatest  beneficial  use  of  the 
waters  of  the  river. 


W  A.  BOWDEN,  B.A.Sc,  M.E.I.C. 

Other  questions  deal  with  the  apportionment  of 
capital  cost  to  each  country,  as  well  as  cost  of  operation 
and  maintenance  and  method  of  control.  The  possible 
effect  on  the  St.  Lawrence  Ship  Canal  below  Montreal 
is  to  be  studied,  as  well  as  ice  conditions;  also  what 
improvement  may  be  expected  of  the  resources,  com- 
merce and  industry  of  each  country,  as  well  as  of  traffic. 

The  commission  intends  to  conduct  public  hearings 
in  both  countries  to  bring  out  information  bearing  on 
the  physical,  commercial  and  economic  aspects  of  the 
project.  Hearings  will  probably  commence  about 
May  1st.  Engineering  plans  and  estimates  are  to  be 
submitted  to  the  commission  as  soon  as  practicable, 
but  not  later  than  one  year  from  date  of  appointment 
of  the  engineers.  And  the  commission  is  requested  to 
forward  to  the  two  Governments  its  final  report  not 
later  than  three  months  thereafter. 

No  delay  is  anticipated  from  the  Canadian  stand- 
point. As  a  matter  of  fact,  it  is  understood  that  Mr. 
Bowden  already  has  tentative  plans  well  advanced. 
His  appointment  is  regarded  as  eminently  suitable. 


BRANCH   NEWS 


Victoria  Branch 

Horace  M.  Bigwood,  A.M.E.I.C.  Secretary. 

At  the  meeting  of  the  Victoria  Branch,  Engineering 
Institute  of  Canada,  at  the  Provincial  Library  on  April 
14th,  E.  P.  Girdwood.  M.E.I.C,  gave  a  paper  on  River 
Protection,  Roads,  Bridges  and  General  Engineering 
Construction,  chiefly  in  British  Columbia.  The  lecture 
was  illustrated  with  about  120  photographs,  showing 
methods  of  protecting  river  banks  from  the  erosion  of 
fast  flowing  rivers,  and  the  construction  of  roads  and 
railways  alongside  water  courses,  which  necessitated 
difficult  side-hill  cuttings.  Bridges  of  various  types  and 
sizes  were  shown,  and  described  regarding  construction 
methods  and  results.  As  illustrating  the  difficulties 
engineers  experience  in  designing  and  carrying  out  work 
in  country  about  which  little  is  known,  the  speaker  gave 
details  and  views  along  the  G.T.P.  Railway,  where  owing 
to  the  river,  alongside  which  they  were  located,  backing 
up  for  over  four  miles,  it  was  necessary  to  raise  the  grade, 
and  the  bridges  fifteen  feet  above  the  height  originally 
intended. 

The  views  along  some  provincial  highways  not  only 
showed  good  roads  of  moderate  grades,  but  also  beautiful 
views  and  scenery  unsurpassed  anywhere. 

It  is  unfortunate  that  the  work  of  the  local  branch 
of  The  Institute  seems  so  little  known  or  receives  so  little 
support.  The  attendance  was  too  small  considering  the 
amount  of  labor  entailed,  and  expense  incurred  to 
prepare  the  paper. 

The  Branch  will  close  the  season  with  a  recep- 
tion on  April  26  at  the  Knights  of  Columbus  Hall. 


Vancouver  Branch 

J.  N.  Anderson,  A.M.E.I.C,  Sec.-Treas. 

At  a  meeting  of  the  Executive  Committee  of  the 
Vancouver  Branch  held  on  April  12th,  the  following 
matters  were  dealt  with. 

The  resolution  of  the  Toronto  Branch  March  18th 
re  Status  and  Remuneration  of  Engineers  was  endorsed. 
In  this  connection,  however,  it  is  felt  that  the  British 
Columbia  Technical  Association  has  done  much,  and 
is  still  actively  engaged  in  trying  to  right  just  the  points 
covered  in  the  resolution,  so  that  in  this  Province  a 
live  organization  is  in  existence.  The  work  of  the 
B.C.T.A.  together  with  Act  of  Parliament  recently 
passed  regulating  Professional  Engineers  are  considered 
by  the  Executive  here  to  be  of  very  material  benefit 
in  amending  the  conditions  stated  in  the  Resolution. 

The  Resolution  re  Purchasing  Commission  passed 
by  the  Victoria  Branch  on  the  16th  of  March  was  endorsed. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


269 


Edmonton  Branch 

R.  P.  Graves,  A.M. E.I. C,  Sec.-Treas. 

At  a  general  meeting  of  the  Edmonton  Branch  held 
on  April  16th,  it  was  decided  to  abandon  the  idea  of 
holding  the  Western  Professional  Meeting  in  Edmonton 
this  year  owing  to  the  work  necessary  in  organizing  the 
proposed  Association  of  Professional  Engineers  as  per 
bill  passed  by  the  Legislature  of  Alberta  at  their  last 
session.  They  will  however,  give  their  support  to  any 
other  Branch  that  may  wish  to  hold  the  meeting. 


Saskatchewan  Branch 

J.  N.  de  Stein  M.E.I.C.,  Sec.-Treas. 

The  April  meeting  of  the  Branch  concluded  the 
activities  of  the  season,  as  during  the  summer  months 
no  regular  meetings  are  held  except  the  summer  meeting, 
which  according  to  the  By-laws  of  the  Branch  has  to  be 
held  alternately  in  the  various  centres  of  the  Province. 
It  was  decided  to  hold  it  as  Saskatoon  this  year,  but  the 
date  has  to  be  left  open,  in  order  to  make  it  fit  the  Western 
Professional  meeting,  which  it  is  hoped  will  materialize 
this  year. 

The  members  of  our  Branch  were  very  gratified  to 
hear  that  legislation  in  some  of  the  Provinces  of  our 
Dominion  has  been  enacted  successfully.  It  was  felt 
that  energetic  steps  must  be  introduced  in  our  Province, 
and  the  preliminary  work  started  immediately,  in  order 
to  insure  the  passing  of  a  satisfactory  Act  at  the  next 

ession  of  the  legislature.  The  question  is  just  being 
decided  —  at  the  moment  of  the  writing  of  this  report  — 
whether  our  effort  should  be  renewed  to  bring  it  up  as  a 
Government  measure,  or  whether  a  proposed  "Professional 
^ct"  would  have  a  better  chance  of  passing,  if  submitted 

n  the  form  of  a  Private  Bill. 

The  matter  has  been  handed  to  a  joint  Committee 
insisting  of  the  Legislation  Committee  and  the  Executive 
^mmittee  of  our  Branch  with  full  power  to  act  and  to 
evy  such  funds  as  are  necessary.  To  engineers  in  other 
^ovinces,  the  fact  that  all  the  work  in  connection  with 
egislation  is  carried  on  by  this  Branch  needs  a  little 
xplanation.  Saskatchewan  occupies  a  somewhat  unique 
>osition  in  that  respect,  inasmuch  as  practically  every 
>rofessional  man  who  is  affected  by  a  future  "Engineering 
rofession  Act"  is  a  member  of  our  branch. 

It  was  also  felt  with  a  great  deal  of  satisfaction  that 
n  view  of  the  fact  that  all  western  branches  have  secured 
sgislation  we  may  look  forward  to  considerable  assistance 
rom  the  Western  members  of  The  Institute  in  our  efforts 
o  procure  legislation. 

R.  J.  Lecky,  A.M.E.I.C.,  the  official  representative 
f  our  branch  at  the  annual  meeting  of  The  Institute 
t  Montreal  gave  a  report  of  the  meeting.  A  very 
nportant  resolution  was  passed  by  the  Branch  regarding 
Jture  annual  meetings  of  The  Institute  which  resolution 
allows: 


Whereas  We  believe  the  annual  meeting  of  The 
Engineering  Institute  of  Canada  appears  to  be  largely  for 
the  transaction  of  The  Institute  business,  and  its  present 
form  does  not  warrant  the  expense  necessary  for  attend- 
ance of  the  majority  of  its  members ; 

Whereas  There  is  not  at  present  an  opportunity 
for  some  classes  of  Engineers  of  the  Dominion  to  meet  to 
discuss  matters  pertaining  to  their  class  of  work; 

Whereas  Certain  classes  of  engineers  hold  regular 
annual  Dominion-wide  meetings  to  discuss  matters 
pertaining  to  their  particular  class  of  work,  which  meetings 
we  believe  could  be  arrange  to  advantage  to  conform  with 
the  time  and  place  of  the  annual  meeting  of  The  Engineer- 
ing Institute  of  Canada; 

Whereas  The  Professional  meetings  held  in  con- 
nection with  the  Annual  meetings  and  at  other  times, 
though  of  considerable  benefit  to  those  attending,  and 
to  the  membership  at  large,  have  been  more  Provincial 
than  Dominion- wide ; 

Therefore  Be  it  resolved,  that  in  the  opinion  of 
this  branch,  there  is,  at  present  an  opportunity  for  the 
annual  meeting  of  The  Engineering  Institute  of  Canada 
to  gradually  expand  into  a  Dominion-wide  Professional 
meeting  in  addition  to  a  business  meeting;  the  Professional 
meeting  to  be  divided  into  sessional  sections  which  would 
embrace  all  classes  of  the  Profession;  each  section  to  be 
devoted  to  one  or  more  branches  of  the  Profession,  so  that 
it  would  be  of  such  importance  to  the  Profession  as  to 
warrant  the  attendance  of  a  larger  proportion  of  its 
members  than  now  attend; 

Resolved  further,  that  this  Branch  request  the 
parent  executive  to  give  this  matter  their  early  conside- 
ration, that  the  above  may  be  considered  in  the  prepa- 
ration of  the  next  Annual  meeting; 

Be  it  further  resolved,  that  the  Secretary  of  this 
Branch  be  instructed  to  forward  a  copy  of  this  resolu- 
tion to  the  Secretary  of  the  parent  Institute  and  to  all 
the  Branches. 

If  this  suggestion  is  adopted  it  will  mean  that  the 
future  General  Professional  Meetings  of  The  Institute, 
held  in  conjunction  with  the  Annual  Meeting  will  mean  — 
in  its  various  sessions — an  Annual  Meeting  for  Highway-, 
City,  Waterworks,  Railroad,  Electrical  Engineers,  etc, 
etc,  and  will  certainly  tend  to  considerably  improve  the 
attendance  and  also  increase  the  interest  in  The  Institute, 
especially  if  standing  Committees  will  be  formed  in  the 
various  branches  of  our  great  profession. 

It  was  also  decided  to  support  the  invitation  extended 
by  the  Manitoba  branch  to  the  parent  Institute  to  hold 
the  annual  meeting  1921  in  Winnipeg  and  the  advisability 
of  suggesting  to  hold  the  annual  meetings  alternately  in 
the  east  and  west  will  be  taken  up  by  the  Branch  Execut- 
ive. 

A  number  of  correspondents  (members  of  the  branch) 
for  The  Journal  were  appointed  in  the  various  centres 
of  the  Province. 
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H.  B.  Sherman,  A.M.E.I.C,  Engineer  in  charge  of 
operation  of  the  Sask.  Government  Telephones  read  a 
very  interesting  paper  on  Rural  Automatic  Telephones 
in  Saskatchewan,  dwelling  on  the  method  of  simplex 
dialing,  an  invention  of  the  Vice  Chairman  of  our  branch, 
W.  R.  Warren,  A.M.E.I.C,  and  explained  the  fact  that 
the  Saskatchewan  system  of  rural  automatic  telephones 
as  gradually  introduced  in  the  Province  was  the  most 
advanced  svstem  on  the  continent. 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Sec.-Treas. 

At  a  meeting  of  the  branch  held  at  the  Engineering 
Buildings,  March  3rd,  an  address  was  given  by  Captain 
J.  W.  Wilton,  M.L.A.  on  plans  for  dealing  with  the  natural 
resources  of  the  Province. 

Captain  Wilton  who  is  a  member  of  the  Provincial 
Legislature  and  supported  the  measure  on  the  above 
subject  in  the  present  legislature  gave  an  extremely 
interesting  paper,  which  was  listened  to  by  a  larg?  attend- 
ance. Discussion  took  place  in  which  a  large  number  of 
members  took  part. 

The  attitude  of  the  meeting  was  most  emphatic  on 
the  necessity  for  bringing  to  the  notice  of  the  public  the 
need  of  a  complete  scientific  study  of  the  resources  of  the 
Province,  together  with  a  well  thought  out  scheme  for 
their  development.  A  motion  was  passed  that  the 
Branch  concur  in  the  recent  action  of  the  Government 
and  the  Government  be  requested  to  take  this  matter 
up,  further  and  take  prompt  action  to  prevent  the  resour- 
ces being  exploited  and  to  ensure  the  utmost  benefit  to 
the  public  in  their  ultimate  development. 

On  March  17th,  a  paper  was  read  by  G.  R.  Pratt, 
on  "A  New  Type  of  Combustion  Engine".  Mr.  Pratt's 
paper  described  a  new  development  in  the  use  of  fuel  for 
power,  which  he  has  been  working  on,  and  by  means  of 
diagrams  and  drawings  showed  how  large  economics  could 
be  affected  by  his  system.  With  his  arrangements  the 
thermal  cycle  approached  nearer  the  ideal  conditions 
than  any  present  heat  engine. 

A  good  discussion  took  place,  members  showing  great 
interest  in  the  invention.  Mr.  Pratt  was  given  a  very 
hearty  vote  of  thanks  from  the  branch,  it  being  pointed 
out  that  this  was  one  of  the  most  original  papers  which 
had  been  presented  to  the  branch  and  it  was  felt  that 
after  the  development  difficulties  were  overcome  the 
invention  would  undoubtedly  have  a  great  bearing  on 
the  economic  use  of  fuel  in  the  future. 

A  motion  of  condolence  was  passed  by  the  Branch 
on  the  death  of  their  late  Chairman,  W.  A.  Duff. 

Considerable  interest  has  been  taken  by  local  engin- 
eers in  the  disintegration  of  concrete  in  alkali  soils  which 
has  been  brought  to  their  notice  by  the  recent  trouble 
occurring  on  local  concrete  structures,  most  of  which  are 
undoubtedly  due  to  this  action. 

Several  members  of  the  local  branch  have  been 
appointed  on  the  committee  to  investigate  and  report 
on  this  with  reference  to  the  Greater  Winnipeg  Water 
District   project. 


The  Winnipeg  branch  of  The  Engineering  Institute 
of  Canada  held  its  annual  dance  in  the  Fort  Garry  hotel 
on  Wednesday,  April  7.  The  students  of  the  engineering 
department  of  Manitoba  university,  a  large  number  of 
whom  are  student  members  of  the  branch,  decided  to 
hold  their  annual  dance  in  conjunction  with  the  Engineer- 
ing Institute.  There  was  therefore  be  a  very  representa- 
tive gathering  of  engineers  from  this  province.  The 
patrons  and  patronesses  were  as  follows:  Brig. -Gen.  H.  N. 
Ruttan,  C.M.G.,  and  Mrs.  Ruttan,  Mr.  and  Mrs.  J.  C. 
Sullivan,  Mr.  and  Mrs.  T.  R.  Deacon,  Mr.  and  Mrs. 
W.  G.  Chace,  Mr.  H.  A.  Bowman  and  Major  E.  P. 
Featherstonhaugh.  The  reception  committee  was  composed 
of  Mr.  and  Mrs.  W.  P.  Brereton.  Mr.  and  Mrs.  W.  M. 
Scott,  Mr.  and  Mrs.  Guy  C.  Dunn,  Prof,  and  Mrs.  J.  N. 
Finlayson,  Mr.  and  Mrs.  W.  J.  Dick.  The  Rotary  club 
quartette  contributed  numbers;  there  were  also  other 
interesting  entertainment. 

On  April  1st  a  meeting  was  held  in  the  University 
Building.  Mr.  McNamara  of  the  Provincial  Bureau  of 
Labor  gave  a  paper  on  "Safety  Engineering".  The  paper 
was  illustrated  by  moving  pictures.  Mr.  McNamara  gave 
a  number  of  interesting  statistics  showing  the  economic 
loss  in  Canada  due  to  accidents,  many  of  which  were 
preventable.  He  described  the  various  means  undertaken 
by  large  manufacturing  and  public  bodies  in  Canada  and 
the  States  to  educate  the  public,  and  particularly  the 
working  man,  to  the  necessity  of  taking  precautions  to 
prevent  accidents.  An  interesting  discussion  took  place, 
a  large  number  of  the  members  taking  part. 

Prof.  Dorsey  moved  a  motion  that  a  small  committee 
be  appointed  to  consider  the  desirability  of  an  effort  being 
made  to  organize  a  wireless  network  in  Manitoba. 

That  in  view  of  the  nature  of  radial  communications 
being  able  to  reach  the  frontier  of  the  Province,  under 
any  emergency  and  in  times  of  commercial  stress  and 
storm  it  should  be  under  the  Provincial  Government 
control. 

That  the  committee  be  authorized  to  fully  consider 
the  question  and  to  report  to  the  branch  on  what  steps 
they  think  desirable  with  regard  to  the  development  of 
a  wireless  system  of  communication  throughout  the 
Province. 

The  Bill  entitled  "An  Act  Respecting  Engineering 
Profession"  has  passed  the  legislature.  Very  few  alter- 
ations were  made  to  the  original  draft,  such  alterations 
being  of  a  minor  character.  The  Act  is  in  line  with  the 
recently  considered  legislature  at  the  special  meeting 
which  was  held  in  Montreal. 

A  Provisional  Council  to  administer  the  Act  was 
appointed,  and  consisted  of: 

J.  G.  Sullivan,  M.E.I.C.,  Consulting  Engineer,  Manitoba 
Drainage  Commission. 

W.  M.  Scott,  M.E.I.C.,  Consulting  Engineer. 

J.  M.  Leamy,  M.E.I.C.,  Power  Commissioner  Manitoba/ 

W.  J.  Dick,  M.E.I.C.,  Mining  Engineer. 

W.  P.  Brereton.  M.E.I.C,  City  Engineer,  Winnipeg. 

The  Act  calls  for  the  council  to  provide  a  register 
and  to  register  applicants. 
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Within  six  months  of  the  coming  into  force  of  this 
Act  a  general  meeting  of  the  Association  for  organizing 
purposes  will  be  held,  when  a  permanent  council  will  be 
elected. 

The  old  Manitoba  Civil  Engineers  Act,  Chapter  32, 
in  revised  Statutes  of  Manitoba,  1913,  is  repealed. 

The  Act  came  into  force  the  day  it  was  assented  to. 

R.  A.  Sara,  Jr.E.I.C,  of  Montreal  was  visiting 
Winnipeg  during  the  month. 

The  annual  meeting  of  the  Branch  will  be  held  on 
Thursday,  May  6th,  1920. 

Sault  Ste.  Marie  Branch 

Geo.  H.  Kohl,  A.M. E.I. C,    Acting  Sec.-Treas. 

Newton  L.  Somers,  A.M.E.I.C.,  having  resigned  the 
Secretaryship  of  the  Sault  Ste  Marie  Branch  on  account 
of  removal  from  the  city,  the  Branch  has  unanimously 
chosen  Geo.  H.  Kohl,  A.M.E.I.C.,  as  next  year's 
Secretary-Treasurer.  This  appointment  does  not  take 
effect  officially  until  the  end  of  the  current  year,  but 
Mr.  Kohl  will  carry  on  the  duties  of  Secretary-Treasurer 
for  the  balance  of  the  present  year. 


Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C,  Sec.-Treas. 

At  a  meeting  of  the  Border  Cities  Branch  held  in 
Windsor  on  Friday  April  16th.,  D.  A.  Molitor,  M.E.I.C. 
of  Detroit,  gave  an  address  on  the  advantages  of  the 
metric  system.  Mr.  Molitor  enumerated  four  main 
advantages:  simplicity,  its  international  character,  its 
single  table  of  mensuration  and  the  fact  that  it  is  based 
on  the  decimal  system.  Mr.  Molitor  gave  the  arguments 
against  adopting  the  metric  system,  the  chief  of  these 
being  the  expense  and  inconvenience  of  the  change,  but 
in  view  of  the  very  great  advantages  inherent  in  the  metric 
system  these  objections  should  not  be  held  as  too  serious. 
The  meeting,  over  which  H.  Thorne.  A.M.E.I.C,  Vice- 
Chairman  of  the  Branch  presided,  was  well  attended, 
and  gave  Mr.  Molitor  an  enthusiastic  reception  and  an 
attentive  hearing. 


Niagara  Peninsula  Branch 

R.  P.  Johnson,  A.M.E.I.C,  Secretary. 

The  Branch  Executive  Committee  held  a  meeting  at 
Niagara  Falls  on  April  10th,  and  transacted  a  large  amounc 
of  business,  of  which  the  following  items  are  of  interest 
to  the  membership  generally: 

Note  was  made  in  the  Branch  News  of  the  March 
Journal  of  a  resolution  calling  upon  the  Ontario  Provincial 
Division  to  set  up  machinery  for  bringing  to  the  attention 
of  the  Ontario  Government  the  appointment  of  engineers 
to  public  positions  and  commissions  where  it  was  apparent 
that  only  a  technical  man  possessed  the  necessary  qualific- 
ations. A  letter  has  been  received  from  the  Secretary  of 
the  Ontario  Provincial  Division  acknowledging  receipt  of 


the  resolution,  and  advising  that  it  would  come  before 
the  Executive  of  the  Division  for  further  action  at  its 
next  meeting. 

Another  resolution  of  the  Branch  Executive  is  noted 
in  the  March  Journal  which  has  to  do  with  the  preparation 
of  a  salary  schedule  by  the  Ontario  Provincial  Division. 
A  letter  from  the  Secretary  of  the  Provincial  Division, 
acknowledging  receipt  of  the  resolution  was  read  and 
noted  by  the  Branch  Executive.  Another  letter  from  the 
Toronto  Branch,  giving  approval  of  the  resolution,  was 
noted.  The  Chairman,  as  Branch  representative  on  the 
Ontario  Provincial  Division,  reported  to  the  Executive 
the  action  which  had  been  taken  on  the  resolution.  This 
showed  that  the  members  of  the  Provincial  Division 
Executive  had  been  circularized  to  obtain  their  opinions 
as  to  the  best  method  of  preparing  such  a  schedule. 
The  result  of  a  ballot  provided  that  the  matter  would 
come  before  the  Division  Executive  at  its  next  meeting 
in  April. 

The  Executive  Committee  has  had  under  considera- 
tion for  some  time  the  appointment  of  a  Branch  Legislation 
Committee  and  at  the  last  meeting  appointed  F.  E. 
Sterns  A.M.E.I.C,  as  convenor  of  this  committee.  The 
remainder  of  the  committee  is  to  be  appointed  later  after 
consultation  with  Mr.  Sterns. 

The  Chairman  reported  the  recent  visit  of  the  Secre- 
tary of  the  Ontario  Provincial  Division  to  Niagara  Falls 
and  the  meeting  between  him  and  the  Chairman  and 
Secretary  of  the  Branch  and  the  Chairman  and  Secretary 
of  the  Professional  Meeting  Committee.  This  meeting 
had  to  do  principally  with  the  1920  Professional  Meeting. 

Messrs.  K.  C  Fellowes  A.M.E.I.C.  and  A.  D. 
Heuther  A.M.E.I.C.  were  appointed  auditors  to  audit 
the  books  of  the  Branch  and  report  to  the  Annual  meeting. 

A  resolution  from  the  Toronto  Branch  calling  upon 
Council  to  immediately  take  up  the  salary  question  was 
read  and  fully  endorsed. 

Trip  to  the  Coniagas  Smelter. 

The  Branch  held  a  trip  of  inspection  to  the  works 
of  the  Coniagas  Reduction  Co.  at  Thorold,  on  Saturday 
afternoon,  March  27th. 

D.  A.  S.  Mutch  A.M.E.I.C,  superintendent  of  the 
plant,  gave  a  short  talk  before  the  trip  through  the 
works  was  started,  and  explained  the  process  of  reducing 
cobalt  ore  to  its  several  refined  constituents,  and  exhibited 
samples  of  the  product  from  the  natural  ore  state  through 
all  stages  of  refinement.  These  included  metallic  cobalt, 
nickel,  silver,  cobalt  oxide  in  three  forms,  copper  sulphate 
and  arsenic. 

The  members  were  then  conducted  through  the 
works  in  two  parties,  one  in  charge  of  Mr.  Mutch,  and  the 
other  under  the  leadership  of  Mr.  Knittell,  works  chemist. 

The  first  point  visited  was  the  blast  furnace  in  which 
the  ore  is  partially  refined,  most  of  the  worthless  content 
removed  as  slag,  and  the  valuable  metallic  elements 
collected  in  a  molten  condition  in  ladles.  The  furnace 
was  tapped  for  the  benefit  of  the  party,  and  the  process 
of  opening  the  cinder  notch  allowing  the  white  hot  metal 
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to  flow  into  the  ladles,  and  again  closing  the  notch,  was 
watched  with  great  interest.  As  the  mass  cooled,  the 
metals  settled  out  in  distinct  layers  according  to  their 
relative  weight.  When  the  cold  mass  was  turned  out 
of  the  ladle  it  was  seen  that  the  silver  occupied  the  bottom 
Ix)rtion  with  the  nickel  and  cobalt  above.  The  silver 
lx>ttom  was  removed  with  a  blow  from  a  hammer,  and 
sent  on  its  course  for  complete  refinement  by  chemical 
means. 

The  smoke  from  the  blast  furnace  contains  the  iron 
content  of  the  ore,  and  this  is  recovered  by  precipitation 
and  filtration  of  the  fine  arsenic  dust. 

After  the  blast  furnace  treatment  the  process  of 
obtaining  each  by-product  is  a  chemical  one  supplemented 
by  heat  treatment  at  certain  stages. 

The  chemical  process  consists  in  obtaining  all  the 
metals  in  solution  as  salts,  neutralizing  these  to  the  point 
of  precipitation  of  one  by-product,  filtering  this  out  in 
filter  presses  and  repeating  the  process  with  the  remaining 
liquid  till  all  the  metallic  salts  are  precipitated.  These 
salts  are  washed,  dehydrated  and  heated  to  a  molten 
state  and  the  refined  metal  obtained.  The  copper 
sulphate  is  crystallized  out  from  the  liquid  in  lead  lined 
tanks,  dried  in  a  centrifuge,  screened  to  size  and  packed 
for  shipment.  It  is  necessary  to  use  lead  pipes  and  pumps 
throughout  the  chemical  process  with  special,  acid 
resisting  valves. 

The  final  stage  of  the  silver  refinement  is  done  in 
electrolytic  baths.  The  cobalt  remains  in  the  oxide 
-tate  and  is  shipped  in  this  form.  The  party  was  inter- 
ested in  seeing  this  material  being  packed  for  shipment 
in  the  Orient. 

The  members  are  indebted  to  Mr.  Mutch  and  Mr. 
Knittell  for  their  clear  explanations  of  each  stage  of  the 
process  and  to  Lt.-Col.  R.  W.  Leonard,  M.E.I.C;  Presid- 
ent of  the  Coniagas  Reduction  Co.,  and  Past  President 
of  The  Institute,  for  the  opportunity  afforded  of  seeing 
the  plant. 

About  thirty-five  members  participated  in  the  trip. 


Toronto  Branch 

//.   A.  Goldman,  A. M.E.I.C,  Secretary. 

A  general  meeting  of  the  Branch  was  held  in  the 
Engineers'  Club  on  Thursday,  March  25th,  1920  at 
K.15  p.m. 

The  Chairman  (R.  O.  Wynne-Roberts)  presided. 

It  was  moved  by  Mr.  Cross,  seconded  by  Mr. 
McMaster:  "that  the  Spring  Session  of  the  Branch  be 
extended  one  week  to  include  May  13th,  and  that  Mr. 
Slater  from  Washington  be  invited  to  come  to  Toronto 
to  give  a  lecture,  on  that  night,  on  the  tests  performed 
by  1he  Emergency  Fleet  Corporation."     Carried. 

The  Chairman  then  called  upon  the  Speaker  of  the 
evening,  Frank  Barber,  A.M.E.I.C. 

Mr.  Barber  at  first  compared  Canadian  bridges  with 
t  hose  built  in  Europe,  pointing  out  that  many  bridges  in 
Canada  were  built  too-light  for  the  traffic,  and  the  result 


frequently  was  disaster.  Many  bridges  are  built  of 
wood,  and  therefore,  are  short  lived,  while  the  European 
bridges  are  built  to  last  longer.  But,  said  Mr.  Barber, 
the  time  for  wooden  bridges  has  gone  by.  Steel  largely 
replaces  wood  in  tall  buildings  and  also  in  bridges,  and 
in  a  few  years  concrete  will  have  replaced  steel  in  bridges, 
except  in  special  cases.  The  two  characteristics  usually 
attributed  to  steel,  whereby  it  excels  wood,  are  durability 
and  fireproofing,  but,  said  Mr.  Barber,  steel  is  neither 
durable  nor  fireproof.  The  average  life  of  a  steel 
superstructure  is  probably  fifty  years. 

Mr.  Barber  then  discussed  the  relation  between  the 
architect  and  the  engineer.  In  the  past,  he  said,  the 
engineer  has  arrogated  to  himself  the  function  of  both 
the  engineer  and  architect,  this  he  claimed  was  a  mistake. 
The  practice  often  has  been  to  call  in  the  architect  after 
all  the  design  and  planning  of  the  structure  was  complete, 
and  the  architect  was  merely  expected  to  add  something 
for  ornamentation.  This,  Mr.  Barber  thought,  was  not 
sufficient.  He  believed  the  architect  should  be  consulted 
while  the  structure  is  being  passed  because  he  said  "No 
great  progress  can  be  made  until  there  is  a  greater  co- 
operation between  the  engineer  and  the  architect. 

In  the  discussion  which  followed,  the  following 
members  took  part:  Professors  Young  and  Gillespie, 
Messrs.  Oxley,  McCarthy,  Connor,  Mylrea,  Taylor, 
Hogarth  and  Engholm. 


A  meeting  of  the  Branch  was  held  at  the  Physics 
Building  of  the  University  of  Toronto  on  Thursdav, 
March  18th,  1920  at  8.15  P.M. 

E.  L.  Grauel,  Field  Engineer  of  the  Automatic 
Telephone  Co.,  delivered  a  lecture  and  demonstration 
on  the  many  different  features  of  the  Automatic  Tele- 
phone. 

As  the  subject  under  discussion  was  one  of  general 
interest  to  the  public,  the  meeting  was  thrown  open  to 
the  general  public. 

After  the  lecture  and  demonstration  a  moving 
picture  film,  taken  at  the  Annual  Meeting  of  The 
Institute  at  Montreal,  was  thrown  on  the  screen. 

A  regular  meeting  of  the  Branch  was  held  at  the 
Engineers'  Club  on  Thursday,  April  1st,  1920  at  8.15  p.m. 

Two  letters,  which  were  received  from  Mr.  Keith 
were  read  by  the  Secretary;  one  letter  announcing  the 
fact  that  the  Council  had  appointed  a  Committee  on 
Engineering  Remunerations  to  deal  with  Engineering 
salaries  and  the  other  letter  stating  that  the  invitation 
by  the  Toronto  Branch  to  hold  the  next  Annual  Meeting 
of  The  Institute  at  Toronto  was  accepted  by  the  Council. 

The  following  resolutions,  which  were  previously 
passed  by  the  Executive  Committee,  were  also  approved 
at  this  General  Meeting: 

"Whereas  the  Federal  Government  of  Canada  has 
decided  to  create  a  new  department  of  Public  Health,  and 

"Whereas  in  the  opinion  of  the  Toronto  Branch, 
E.I.C.,  it  is  important  that  engineers  should  be  represent- 
ed on  the  Board; 
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"Be  It  Therefore  Resolved  that  the  Council  should  be 
requested  to  appoint  a  committee  of  members  resident  in 
Ottawa  to  urge  upon  the  Government  the  importance  and 
desirability  of  having  at  least  one  engineer  on  the  Federal 
Board  of  Health." 


"Whereas  the  Toronto  Branch  of  The  Engineering 
Institute  of  Canada  at  an  open  meeting  held  on  March 
4th,  1920  passed  a  Resolution  urging  the  Council  forth- 
with to  request  each  Branch  to  appoint  a  Committee  to 
investigate  and  report  upon  the  structure  and  constitution 
of  an  organization  designed  to  bring  into  operation  direct 
and  concerted  efforts  toward  the  improvement  of  the 
economic  status  of  engineers;  a  copy  of  which  was  for- 
warded to  the  Headquarters  on  March  9th,  1920,  and 

"Whereas  the  members  of  the  Toronto  Branch 
desire  to  know  what  steps  have  been  taken  by  Head- 
quarters to  give  effect  to  their  request,  and 

"Whereas  the  Council  has  invited  a  conference  with 
the  Ontario  Councillors,  the  Chairman  and  Secretary  of 
the  Provincial  Division  and  the  Chairman  of  this  Branch 
to  discuss  any  and  all  Ontario  matters  which  it  is  thought 
require  special  attention,  and 

"Whereas  it  is  important  that  the  question  concern- 
ing the  economical  status  of  all  engineers  should  receive 
the  earliest  possible  attention, 

"Be  It  Therefore  Resolved  that  the  Councillors,  who 
are  ex-officio  members  of  the  Executive  Committee,  and 
the  Chairman  of  the  Toronto  Branch  of  The  Engineering 
Institute  of  Canada,  who  are  invited  to  Montreal  on  April 
13th  next,  be  requested  to  explain  at  the  conference  the 
urgency  of  the  appointment  of  Committees  to  carry  out 
the  requirements  named  in  the  Resolution  above  referred 
to,  and  that  a  copy  of  this  Resolution  be  sent  to  Montreal 
and  to  the  delegates  to  the  Convention." 

The  Chairman  then  called  upon  A.  V.  Hall,  who 
read  an  excellent  paper  on  "Town  Planning  and  the 
Canadian  Engineer."  The  Speaker  outlined  the  elements 
which  must  be  considered  in  the  planning  of  a  town. 

An  extensive  discussion  followed  in  which  the  follow- 
ing members  took  part:  Messrs.  Oxley,  Bonnel,  Powell, 
Hynes,  Phelps  and  Storrie. 


Kingston  Branch 

W.  P.  Wilgar,  M.E.I.C,  Sec.-Treas. 

The  Kingston  Branch  has  been  particularly  fortunate 
since  its  organization,  in  the  co-operation  of  its  members 
in  the  matter  of  interesting  technical  papers,  and  the 
courtesy  of  outside  members  in  supplementing  the  local 
contributions. 

The  first  paper,  presented  by  J.  M.  Campbell,  M.E. 
I.C.,  dealt  with  the  details  of  construction  and  operation 
of  the  Kingston  Mills  Power  plant. 

Large  scale  plans  and  blue  prints  were  used  in 
illustration,  and  the  methods  of  overcoming  the  early 
difficulties  of  operation  were  presented  in  a  most  inter- 
esting manner. 


On  the  3rd  of  February  the  Branch  Secretary  gave 
an  address  on  the  pioneer  days  of  the  National  Trans- 
continental Railway  in  Northern  Ontario  and  by  means 
of  lantern  slides  illustrated  transport  and  supply  arrange- 
ments incidental  to  the  isolated  parties  of  this  district. 

On  the  first  of  March  the  General  Secretary  Fraser. 
S.  Keith,  visited  the  Branch,  and  delighted  a  very  large 
attendance  with  his  exposition  of  the  aims  and  activities 
of  The  Engineering  Institute. 

He  spoke  particularly  of  the  attitude  of  The  Institute 
concerning  its  members,  and  pointed  out  its  unique 
position  along  these  lines  in  the  field  of  technical  societies. 

On  the  5th  of  March,  Professor  Peter  Gillespie  of  the 
Toronto  Branch  drew  an  audience  of  three  hundred  to 
listen  with  interest  to  his  address,  "  Aesthetics  of  Bridge 
design  as  applied  to  Reinforced  Concrete." 

Errors  of  judgment  and  conventional  conceptions  in 
the  emphasizing  of  structural  details  in  design  were 
illustrated  by  lantern  slides. 

On  the  19th  of  March  Captain  F.  M.  Dawson,  M.C. 
read  a  paper  on  "The  Microscopic  Examination  of  Cement- 
and  Concrete." 

Capt.  Dawson  pointed  out  the  enormous  discrepancies 
between  the  cement  used  in  proportioning  and  that  which 
was  effective  as  cementing  material.  He  spoke  of  the 
results  recently  obtained  in  research  along  these  lines  by 
the  addition  of  a  catalytic  agent,  and  illustrated  his 
statements  by  remarkable  photomicrographs  of  cement 
and  cement  mortars. 

These,  reproduced  on  the  screen,  showed  clearly 
the  unhydrated  cement  and  the  voids  of  ordinary  port- 
land  cement  mortars,  and  brought  out  in  contrast  the 
effects  of  certain  catalytics,  in  reduction  of  the  unhydrated 
percentage,  and  the  consequent  increased  density  of  the 
mixture. 

The  members  of  the  Engineering  Society  of  Queen's 
University,  the  Undergraduate  Engineering  organization, 
were  invited  to  attend  all  branch  meetings,  and  demon- 
strated by  a  large  and  regular  attendance,  a  very  keen 
interest  in  Branch  affairs. 


Peterborough  Branch 

R.  L.   Dobbin,   M.E.I.C,  Secretary. 

On  Thursday  evening,  March  18th,  the  Branch  was 
addressed  by  A.  B.  Lambe,  of  Ottawa,  Secretary  of  the 
Ontario  Provincial  Division  on  the  subject  of  "Institute 
Affairs".  Among  other  things  Mr.  Lambe  described  tin 
progress  of  Legislation  in  the  various  provinces  and  what 
the  Ontario  Division  proposed  to  do  in  this  respect. 

John  Murphy,  Electrical  Engineer  for  the  Depart- 
ment of  Railways  and  Canada  was  the  speaker  on  Thurs- 
day, April  the  8th,  when  he  gave  his  celebrated  lectuiv 
on  "Ice,  Frazil  and  Anchor  Ice".  Both  moving  picture- 
and  lantern  slides  were  used  to  illustrate  the  lecture, 
which  resulted  in  one  of  the  best  meetings  the  Branch 
has  yet  had. 
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The  Nominating  Committee  appointed  at  the  last 
meeting  made  the  following  nominations  for  the  elections 
which  will  take  place  in  May: 

Honorary  Chairman,  R.  B.  Rogers, 

Chairman,  R.  H.  Parsons, 

Vice  Chairman:  E.  R.  Shirley,  P.  L.  Allison, 

S<  cretary:    R.    L.    Dobbin,     W.    G.    Montgomery, 

B.  L.  Barns; 

Treasurer:  D.  L.  MacLaren,  A.  B.  Gates; 

.  Executive  Committee:  P.  P.  Westbye,  A.  L.  Killaly, 
Jas.  Mackintosh,  J.  A.  Goulet,  G.  R.  Langley, 

C.  E.  Sisson,  C.  H.  Rogers,  A.  P.  Miller,  J.  D. 
W.  Magie,  W.  A.  Logan,  T.  E.  Gilchrist,  N.  D. 
Seaton. 

Ottawa   Branch 

.1/.  F.  Cochrane,  A.M.E.I.C,  Scc.-Treas. 

The  Branch  has  held  three  meetings  during  the 
past  month.  On  April  1st,  at  the  regular  monthly 
luncheon  at  the  Chateau  Laurier  the  principal  guest 
and  speaker  was  Mr.  Storker  Storkersen,  who  was  first 
officer  of  the  Anglo-American  Arctic  Expedition  in 
1906-07,  and  second  in  command  of  the  Northern  section 
of  the  Canadian  Arctic  Expedition  1913-19.  Mr.  Storker- 
sen gave  a  graphic  description  of  his  experiences  whilst 
in  command  of  the  last  ice  exploring  party  of  the 
Canadian  Expedition  in  1918,  when  for  eight  months 
he  and  his  companions  lived  and  travelled  on  the  ice 
Hoes,  relying  for  their  food  almost  entirely  on  hunting. 

On  April  8th,  the  Branch  held  a  joint  meeting  with 
the  local  branches  of  the  Town  Planning  Institute,  and 
the  Ontario  Association  of  Architects,  to  hear  J.  Noulan 
Cauchon,  A.M.E.I.C,  explain  the  proposed  removal 
of  the  Grand  Trunk  Cross  Town  Tracks.  The  subject 
was  fully  discussed  by  representatives  of  the  various 
local  organizations  and  the  members  of  the  Branch 
present  expressed  their  general  approval  of  the  proposi- 
tion for  the  removal  of  the  Grand  Trunk  Cross  Town 
Tracks,  and  for  the  transfer  of  the  handling  of  all  through 
traffic  in  Ottawa  to  a  line  and  yards  to  be  established 
outside  the  existing  city  limits. 

The  Executive  Committee  have  considered  that 
it  would  be  in  the  interests  of  the  Branch  to  have  each 
year  a  popular  lecture  on  some  engineering  subject 
of  general  interest.  John  Murphy,  M.E.I.C,  Chief 
Electrical  Engineer,  Department  of  Railways  and  Canals, 
and  Railway  Commission,  was  selected  as  the  speaker 
for  this  year  and  delivered  the  first  lecture  of  these 
annual  series  on  April  21st,  his  subject  being  "  Canada's 
Ice  Problems  and  their  Solution."  Mr.  Murphy's  work 
in  this  connection  is  very  widely  known  and  drew  a 
large  and  appreciative  audience  to  the  Collegiate  Institute 
Hall  where  the  meeting  was  held.  He  spoke  more 
particularly  in  connection  with  ice  jams  and  floods, 
hydraulic  power  plants  and  the  possibility  of  earlier 
navigation.  The  moving  pictures  showing  frazil  and 
anchor  ice  in  process  of  formation,  which  have  previously 
been  seen  by  several  of  the  Branches,  were  followed 
with  greal  attention. 


Montreal  Branch 

Frederick  B.  Brown,  M.E.I.C,  Secretary. 

With  John  T.  Farmer  in  the  Chair,  the  first  meeting 
of  April  was  held  on  Thursday,  April  2nd,  when  Lord 
Congleton,  Jr.  E.I.C.  gave  a  most  interesting  address  on 
naval  gunnery,  with  particular  reference  to  recent  devel- 
opments in  fire  control  and  direction.  Lord  Congleton 
has  served  for  twelve  years  as  a  gunnery  lieutenant  in 
the  Royal  Navy  and  is  thoroughly  familiar  with  his 
subject.  The  lecture  was  fully  illustrated  with  lantern 
slides  showing  the  latest  forms  of  naval  gun  sights, 
the  director  system,  etc.  An  interesting  point  brought 
out  in  the  course  of  the  lecture  was  that  with  the 
perfection  of  the  director  system  —  developed  largely 
through  the  initiative  of  Admiral  Sir  Percy  Scott  —  one 
man  controls  the  fire  of  not  merely  the  guns  of  his  own 
ship  but  those  of  the  next  in  line.  Another  unique 
feature  of  the  director  system  is  that  the  rolling 
of  the  ship  is  taken  advantage  of  to  such  an  extent  that 
frequently  better  firing  is  done  in  heavy  weather  than 
in  smooth  water.  The  discussion  which  followed  the 
reading  of  the  paper  was  lively. 

On  Thursday  April  9th  Capt.  F.  M.  Dawson  A.M. 
E.I.C,  gave  an  illustrated  lecture  on  "The  Microscopic 
Examination  of  the  Hydration  of  Portland  Cement  and 
Super  Cement".  This  paper  was  highly  technical  and  the 
result  of  much  careful  research  work;  it  will  be  printed 
in  a  later  number  of  The  Journal.  The  lecture  was  illustrated 
with  a  number  of  lantern  slides.  Following  the  reading 
of  the  paper  a  number  of  members  interested  in  this  line, 
of  work  joined  in  the  discussion. 

The  third  meeting  of  the  month  was  held  on  the  16th, 
Arthur  Surveyer,  Chairman.  The  lecturer  of  the  evening, 
Olivier  Lefebvre,  illustrated  his  splendid  paper  on  "The 
Regulation  of  the  St.  Maurice  River  and  the  Gouin  Dam" 
both  with  lantern  slides  and  moving  picture  films  showing 
the  progress  of  construction  work  on  the  dam.  Among 
the  members  who  complimented  Mr.  Lefebvre,  was  Sir 
John  Kennedy,  Hon.  M.E.I.C. 

On  April  23rd,  J.  Melville  Allison  gave  a  lecture  on 
coton  rope  drive,  the  address  bsing  illustrated  by  a  series 
of  lantern  slides  specially  sent  from  England,  showing 
various  types  of  cotton  rope  used  for  power  transmission, 
and  the  methods  of  using  it. 

Mr.  Allison  said  that  in  England  they  had  paid  much 
more  attention  to  rope  drive  for  power  transmission  than 
on  this  continent.  Cotton,  he  said,  had  superseded 
manila  and  any  other  material  for  rope  drive  in  this 
connection.  Manila  rope,  he  said,  was  cheaper  than 
cotton,  but  the  latter  would  carry  a  third  more  power, 
with  a  lifetime  in  the  ratio  of  five  to  one,  while  the 
cotton  rope  was  much  less  affected  by  atmospheric 
conditions. 

St.  John  Branch 

A.  R.  Crookshank,  M.E.I.C,  Scc.-Treas. 

Good  progress  has  been  made  this  month  with  the 
I>ill  that  the  Association  of  Professional  Engineers  of  the 
Province  of  New  Brunswick  have  brought  before  the 
Provincial  Legislature,  as  it  has  received  its  first  and  second 
reading,  and  passed  the  committee  stage  on  April  20th. 
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The  Bill,  as  approved  by  the  Provisional  Council, 
was  distributed  to  all  engineers  in  the  Province,  and 
was  filed  with  the  Legislature  on  March  17th.  The 
Bill  was  accompanied  by  a  petition  signed  by  194 
engineers. 

Several  of  the  Monction  engineers  did  not  approve 
of  some  of  the  sections  and  called  a  meeting,  which  was 
held  in  Moncton  on  March  27th,  and  was  well  attended, 
and  several  amendments  were  adopted. 

On  March  31st,  a  delegation  from  this  meeting 
met  the  St.  John  Councillors  and  the  other  engineers, 
and  spent  the  day  in  thoroughly  discussing  the  amend- 
ments. The  majority  of  the  amendments  were  approved, 
and  the  rest  modified,  and  they  were  recommended  to 
the  Provisional  Council. 

The  Council  met  that  evening  in  Fredericton,  with 
Moncton  and  other  engineers  and  the  Association's 
legal  adviser,  and  completed  work  on  the  revision  of 
the  amendments  so  that  the  Act,  as  amended,  would 
be  agreeable  to  all.  The  Act  as  amended  was  formally 
approved  at  a  meeting  of  the  Council  the  next  morning, 
April  1st,  after  which  a  large  delegation  of  engineers 
waited  on  the  Law  Committee  of  the  Legislature  and 
Dleaded  their  case.  The  Committee  had  to  adjourn 
oefore  they  had  completed  their  study  of  the  Bill. 

The  Law  Committee  completed  their  study  of  the 
the  Bill  the  following  week,  and  it  was  taken  up  in  the 
Committee  of  the  House  on  the  16th. 

The  Committee  had  no  objection  to  the  principle  of 
the  Bill,  but  did  not  approve  of  the  definition  of  "  Profes- 
sional Engineer,"  as  they  considered  it  might  uninten- 
tionally infringe  on  the  liberties  of  other  classes  of  work- 
men, so  sent  it  back  to  the  Law  Committee  to  be  amended. 

Some  opposition  was  raised  by  the  Association  of 
Domestic  Sanitary  and  Heating  Engineers  of  New 
Brunswick,  who  objected  on  account  of  their  not  being 
included  in  the  working  of  the  Act. 

The  Law  Committee  amended  the  definition  by 
changing  the  first  three  lines  of  Section  2,  subsection  (b) 
"rom  "  The  practice  of  a  Professional  Engineer  within 
the  meaning  of  this  Act  embraces  advising  on,  valuating, 
designing,  laying  out,  and  supervising  the  construction, 
nlargement  "etc.  to  '  "  Practices  as  a  Professional 
Engineer  "  shall  mean  and  include  the  designing,  laying 
>ut,  and  supervising  in  a  professional  capacity  the 
instruction,  enlargement,'  etc.  The  first  clause  of 
this  refers  to  the  penalty  clause,  section  11  (a). 

It  is  expected  that  the  third  reading  will  take  place 

before  this  goes  to  press. 

* 

The  St.  John  Branch  held  its  regular  monthlv  meeting 
:)nApril  22nd  with  G.G. Murdoch. M.E.I.C,  in  the  Chair. 

The  Committees  on  the  "Old  Court  House"  rebuild- 
ing proposition,  and  on  City  planning  reported  progress. 

The  speaker  of  the  evening  was  Capt.  C.  McN. 
peeves,  M.E.I.C,  late  Adjutant  9th.  Battalion  Canadian 
Engineers,  who  took  as  his  subject  "Organization  of 
Military  Bridging  Operations." 

Mr.  Steeves  dealt  very  exhaustively  with  all  the 
ietail  steps  and  operations  followed  by  the  Engineering 
Dorps  in  France  in  preparation  or  and  the  building  of 
emporary  or  semi-permanent  bridges  for  army  purposes. 


On  first  entering  upon  an  area  information  was 
gathered  from  all  available  sources  of  the  location, 
dimensions,  etc.,  of  existing  bridges  in  the  country  that 
was  or  might  be  occupied.  Also  information  was  obtained 
regarding  possible  bridge  sites,  railroad,  highway  and 
canal  transportation  facilities,  resources  of  the  country 
in  building  material,  etc. 

Large  depots  were  established  at  the  sea  ports,  where 
complete  supplies  of  standardized  building  materials, 
tools  and  equipment  were  kept.  This  included  fabricated 
steel  and  wooden  spans  from  10  to  220  feet  long  all  ready 
to  be  put  together  at  the  bridge  site;  framed  trestle  bents 
of  various  heights,  standard  lengths  of  floor  sections,  etc. 
Smaller  depots  were  opened  up  at  transportation  centers 
farther  inland. 

When  a  bridge  was  found  to  be  necessary  the 
Engineers  of  the  field  party  would  obtain  information 
as  to  the  requirements  of  the  case  and  would  report  to 
Headquarters  the  size  and  type  of  spans  required,  the 
stock  of  material  at  hand,  transportation  difficulties, 
and  would  make  arrangements  for  the  obtaining  and  the 
taking  care  of  the  men  composing  the  erection  parties. 
Detail  methods  of  handling  the  material  and  transporting 
it  to  the  site  worked  out  so  as  to  have  the  material  arrive 
when  wanted  and  to  avoid  congestion  or  other  interference 
to  rail  or  highway  traffic.  Highways  had  to  be  improved 
to  take  the  heavy  steam  or  petrol  lorries,  and  yards  at 
the  site  prepared  for  storing  the  material  as  delivered, 
and  from  where  it  was  taken  and  erected  into  the  structure 
as  required. 

Materials  would  start  arriving  from  the  depots  in 
from  twenty-four  to  thirty-six  hours  after  the  requisition 
had  been  sent  in  so  little  time  was  given  in  getting  ready 
to  receive  it.  Piers  and  abutments  were  made  of  pile 
supports  or  built  up  of  three  foot  cubes,  of  angle  iron, 
fastened  together  by  light  timbers.  These  coming 
already  built  would  be  put  together  quickly. 

A  novel  departure  from  civilian  practice  was  the 
placing  of  the  spans  without  any  false-work.  The  span 
was  built  inshore  on  rollers  and  ropes  were  attached  to 
its  river  end  and  led  to  derricks  on  the  opposite  bank 
of  the  river.  When  it  was  completed  it  was  pulled  across 
until  it  rested  on  the  bridge-seat  on  the  farther  side. 
Preventer  tackle  attached  to  dead  men  and  the  inshore 
end  of  span  controlled  the  movement. 

After  an  interesting  discussion  on  Mr.  Steeves 
paper  considerable  business  was  transacted  which 
included  a  resolution  approving  of  the  stand  taken  by  the 
Manitoba  Branch  re  the  Federal  Civil  Service  classifi- 


cation. 


Halifax  Branch 


F,  R.  Faulkner,  M.E.I.C,  Sec.-Treas. 

A  meeting  was  held  in  the  Tally  Ho  Banquet  Room 
on  Friday,  March  26,  at  1  P.M.  (Luncheon  Meeting).  The 
attendance  was  53  including  Messrs.  H.  S.  Congdon. 
representing  the  Dartmouth  Board  of  Trade,  H.  L. 
Hart,  representing  the  Progressive  Club,  E.  A.  Saunders 
representing  the  Halifax  Board  of  Trade,  Geo.  L.  Wallace, 
representing  the  Rotary  Club,  and  C.  P.  Wood,  represent- 
ing the  Commercial  Club,  these  gentlemen  being  guests 
of  the  Branch. 

The  following  letters  were  read: 
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Halifax.  March  20th,  1920. 

F.  A.  Bowman.  Esq., 

Chairman  Halifax  Branch. 

Engint  i  ring  I  nstituU    a    •        <da. 

1  tear  Sir: 

Your  committee  appointed  to  investigate  a  proposed 
Bridge  across  Halifax  Harbor  at  a  suitable  point  nearer 
the  center  of  population  (than  that  suggested  at  the 
"Narrows")  and  as  brought  up  at  the  Citizens  Joint 
Committee,  beg  to  report  as  follows: — 

The  type  of  bridge  to  be  considered  is  one  to  carry 
-treet  railway  vehicular  and  pedestrian  traffic.  From 
available  information  it  is  quite  certain  that  the  Admiralty 
will  not  permit  piers  or  obstructions  of  any  kind  outside 
of  pier-head  lines.  As  a  result  this  puts  a  low  level 
bridge,  with  draw  or  lift  spans  out  of  the  question. 

A  high  level  bridge  was  then  investigated  and  as  a 
height  of  at  least  150  feet  was  necessary  for  the  entire 
width  of  Harbor,  nothing  else  seems  feasible  except  a 
Suspension  type,  which  would  be  cheaper  than  a  canti- 
lever to  give  the  full  necessary  clearance.  The  site 
suggested  was  that  between  the  vicinity  of  the  Dock- 
yard on  the  Halifax  side  and  Black  Rock  point  on  the 
Dartmouth  side.  A  sketch  plan  is  herewith  submitted 
showing  soundings,  elevations,  and  profile  of  approaches, 
the  soundings  being  obtained  from  Admiralty  chart  of 
1918,  and  profile  from  measurements  and  levels  on  the 
ground.  It  will  be  seen  from  this  sketch  that  the  height 
of  Main  piers  is  approximately  200  feet  to  base  of  Towers. 
Approches  on  the  Halifax  side  can  be  obtained  as  shown 
with  a  fairly  easy  grade  from  Lome  Terrace,  and  on 
the  Dartmouth  side  the  long  approach  seems  the  best. 

Under  these  conditions  we  estimate  the  cost  of 
Bridge  at  not  less  than  $10,000,000.00  arrived  at  as 
follows: 

Two  main  piers $  2,400,000.00 

Anchorage 600,000.00 

Suspension  Span 3,000,000.00 

Approaches 2,000,000.00 

Right  of  Way  &  Engineering 2,000,000  00 


$10,000,000.00 

The  annual  cost   of  such  a  Structure  would  be  in 
our  opinion  about  $1,300,000.00  arrived  at  as  follows; 

Upkeep  :;\ 300,000.00 

Depreciation    ?>' , 300,000.00 

[nterest  7', 700,000.00 


$1,300,000.00 


Further  we  do  not  believe,  from  enquiry  made  during 
the  short  I  mie  at  our  disposal,  that  more  than  25%  of 
the  annual  cost  could  be  raised  by  any  system  of  reason- 
able tools  and  rentals.  We  therefore  beg  to  report  that 
we  do  not  consider  this  proposition  could  be  justified 
by  the  traffic  which  ii  would  serve. 

For  the  Commit!'  e, 

(Sgd.)  L.  IF.  WllKATON. 
Chairman. 


F.  A.  Bowman,  Esq., 
Chairman, 

Halifax  Branch,  Eng.  Assoc,  of  Canada. 

Dear  Sir: — 

As  a  delegate  from  this  Branch  to  the  Joint  Com- 
mittee on  the  proposed  Dartmouth  Bridge,  I  wish  to  deal 
further  with  this  question  beyond  my  instructions  as 
Chairman  of  our  own  Society's  Committee,  which 
dealt  solely  with  the  Bridge  at  the  Dockyard  site.  Any 
one  can  see  from  the  sketch  that,  assuming  the  permission 
of  the  Admiralty  were  granted  for  a  Low  Level  Bridge, 
there  are  some  complications  connected  with  this  which 
require  attention. 

It  this  bridge  were  built  to  enable  railway  connec- 
tions; and  this  is  quite  feasible,  either  the  grade  problem, 
due  to  over  head  crossing  of  tracks  on  each  side  of  the 
Harbor,  would  compel  broken  grade  approaches,  and 
result  in  an  unaesthetic  structure;  or  a  double  deck 
bridge  with  traffic  floor  above  the  railway  level  would 
have  to  be  built,  thus,  adding  materially  to  the  cost. 

Again,  if  you  eliminate  railway  connections,  the 
traffic  bridge  could  be  built  at  same  level  as  floor  of 
over-head  bridges-giving  us  higher  piers,  but  not 
increasing  cost,  as  this  would  be  off -set  by  the  elimination 
of  the  railway  connections. 

In  my  opinion,  the  bridge  at  the  narrows,  while 
lengthening  the  distance  to  and  from  Dartmouth,  seems 
the  most  feasible,  and  the  most  likely  to  be  financed— 
since  there  is  the  hope  of  Government  aid  in  all  or  the 
greater  part  of  the  cost,  which  is  less  than  any  other 
structure,  better  located  for  railway  traffic,  and  more 
in  keeping  with  the  amount  of  other  traffic  to  be  served. 

Yours  very  truly, 

(Sgd.)  L.  H.  Wheaton, 
Consulting  Engineer. 

The  Chairman  gave  a  brief  outline  of  the  reasons 
for  the  appointment  of  the  Bridge  committee  and  of 
their  work  in  getting  up  the  report.  The  report  of  the 
committee  was  then  read  by  the  Chairman  and  ordered 
incorporated  in  the  minutes  as  heretofore  given. 

Mr.  Wheaton  then  explained  how  the  figures  in 
the  report  were  arrived  at.  Relative  cost  data  were 
given  for  a  bridge  at  the  Narrows  and  a  low  level  bridge 
at  the  Dockyard  in  comparison  with  the  estimates  for  a 
suspension  bridge  at  the  latter  point. 

A  lively  discussion  followed;  in  this  several  visitors 
took  part  and  many  interesting  facts  were  brought  out. 

The  Chairman  extended  the  thanks  of  the  branch 
to  the  guests  for  the  part  they  had  taken  in  the  discussion 
and  also  extended  the  thanks  of  the  branch  to  Mr. 
Wheaton  and  his  associates  for  the  excellent  work  done. 

Mr.  Allen,  on  behalf  of  the  general  bridge  committee' 
extended  the  thanks  of  that  committee  to  Mr.  Wheaton 
and  his  associates,  and  stated  that  the  report  would  be 
laid  before  this  committee  at  an  early  date.  Mr.  Hart, 
in  seconding  this  vote  of  thanks  on  behalf  the  Progressive 
Club  expressed  his  personal  pleasure  in  being  present. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


19th  April,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
May,  1920. 

Fraser  S.  Keith,  Secretary. 

♦The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 
ABRAMS— DUFF  ANDREW,  of  Chicago,  111.  Born  at  Grand  Town,  111., 
\..  April,  18S0;  Educ.  B.S.  Univ.  of  111.  1905,  C.E.  1909:  1901-4  railroad  surveys 
<fc  concrete  work  Thebes  Bridge;  1905-14.  Univ.  of  Illinois,  Experimental  &  research 
work  on  concrete  &  other  struct,  materials.  Prepared  a  number  technical  reports. 
1914,  date  Prof,  in  charge  research  Lab.  Lewis  Inst.  Chicago.  Carrying 
out,  Extensive  programme  exper.  studies  on  concrete  &  concrete  materials. 

References:  W.  G.  Chace,  H.  S.  VanScoyoc,  A.  H.  Blanchard,  W.  R.  Harris, 
J.  B.  Strauss. 

ADAMS— WILLIAM  GEORGE  ALEXANDER,  of  Sandwich,  Ont.  Born 
nt  London,  England,  Sept.  17th,  1888;  Educ.  Northern  &  Regent  St=.  Polytechnic 
Institutes;  1902-06,  articled  pupil  to  T.  Falkingbridge  Parker,  Architect  Engr,  & 
Surveyor,  London,  Eng. ;  1900-12,  draftsman  in  London,  England  and  Toronto, 
Ont.;  1912-13,  Res.  Engr.  C.N.O.  Ry.  Toronto;  1914-16,  asst.  to  City  Engr.,  Windsor, 
Ont.,  1916-date  Chief  Asst.  to  Russell  A.  Murdoch,  Civil  &  Consltg.  Engr.,  Detroit, 
Mich.,  in  charge  of  design  and  Install'n.  of  municipal  improvements. 

References:  M.  E.  Brian,  S.  J.  H.  Waller,  J.  H.  Greenwood,  J.  E.  Porter,  A.  .1. 
Stevens,  Chas.  Johnston. 


ALLEN — Lucien  Ephraim,  of  Belleville,  Ont.  Born  at  Harmony,  New  York, 
April  8th,  1877;  Educ.  B.Sc.  Univ.  of  Mich.,  1902;  1902-04,  Chem.  Engr.  Crescent 
Portland  Cement  Co.,  Wampum,  Pa.;  1904-05,  Chem.  &  Engr.  on  constrn.  New- 
castle Portland  Cement  Co.,  Newcastle,  Pa.;  1905-09  Works  Mgr.  Belleville  Portland 
Cement  Co.;  1909  to  date,  Consl'tg  &  Constrn 'g  Engr.  including  Consl'tg  Engr. 
Ordinance  Dept.  U.S.A.  1918-19,  Managing-director  Ontario  Limestone  & 
Clay  Co.,  and  Pres.  Ontario  Good  Roads  Assoc.  (1920.) 

References:  W.   I.  Bishop,  W.  A.  McLean,  E.  A.  James,  G.  Hogarth,  T.  H. 
L  Stevens,  F.  Barber. 

f  '  ASKER— EARL  GUSTAF,  of  Peterboro,  Ont.  Born  at  Campbellton,  N.B., 
Oct.  17th,  1890;  Educ,  Bs.  C.  Univ.  of  N.B.  1914;  1913,  (6  mos.)  Electrician  Dom. 
Iron  &  Steel  Co.;  1914-15,  electr'n.  in  chge.  of  install'n.  St.  Lawrence  Pulp  &  Paper 
Co.,  Chandler,  Que.;  1915-16,  chief  electr'n.  on  maintenance  Armour  &  Co.,  New  York; 
1916-18,  draftsman  Interborough  Rapid  Transit  Co.,  New  York;  1918-19,  overseas 
with  Can.  Engrs.;  At  present  draftsman  Can.  Gen'l.  Elec.  Co.,  Peterboro,  Ont. 

References:  C.  E.  Sisson,  A.  L.  Sutherland,  A.  B.  Gates,  F.  S.  Jones,  P.  L. 
Allison. 

BALTZELL— WILLIE  HARRY,  of  Windsor,  Ont.  Born  at  Bretheds.  Md. 
U.S.A.,  Aug.  4th,  1868;  Machine  shop  and  drafting  room  experience;  2  yrs.  chief  engr. 
Atlantic  Refinery  of  Standard  Oil  Co.,  Philadelphia;  Past  26  yrs.  chief  engr.  in  employ 
of  different  steel  companies;  At  present  Chief  Engr.  Can.  Steel  Corpn.  Ltd.,  Ojib- 
way,  Ont. 

References:  H.  Thorne,  H.  B.  R.  Craig,  F.  C.  McMath,  G.  F.  Porter,  E.  G. 
Henderson,  J.  E.  Porter. 

BENDER— MICHEL  ALBERT  LOUIS  JOSEPH,  of  Montmagny,  Que. 
Born  at  Montmagny,  Que.,  Dec.  6th,  1882;  Educ.  2  yrs.  Univ.  New  Brunswick, 
1904-06;  1906-12  prepared  plans  and  estimates  and  supervised  constrn.  wharfs  at 
Cacouna,  Island  of  LTsle  Verte  and  2  wharves  at  L'Isle  Verte,  and  concrete  wall  at 
Montmagny.  Supervised  dredg  at  Berthier  and  Riv.  du  Loup;  1912  to  date  Senior 
Asst.  to  Dist.  Engr.  P.  W.  D.  Montmagny. 

1 

References:  J.  A.  Tremblay,  J.  P.  P.  Jones,  J.  N.  T.  Bertrand,  G.  L.  Hall,  P.  E.  ' 
Amiot. 

BINGHAM— ALBERT  RAIGUEL,  of  St.  Timothee,  Que.  Born  at  Philadel- 
phia, Pa.,  U.S.A.,  March  30th,  1878;  Educ,  4  yrs.  Elec.  Engr.  Drexel  Inst.  Philadel- 
phia, Pa.,  1900;  2  yrs.  instr'man  &  concrete  insp'r.  Monument  Mills  New  Hydro 
Plant,  Housatonic  Mass.,  1  yr.  with  Berkshire  Street  Ry.,  Pittsfield,  Mass.,  (Electrical) 
Sub-Station;  2y2  yrs.,  Hudson  River  Elect.  Power  Corp.,  Steam  Plant  Utica  N.  Y. 
&  Hydro  Plant  Spier  Falls,  N.  Y.;  Over  4  yrs.  with  Power  Plant  Aluminum  Co.  of 
America,  Massena,  N.Y.;  1913-16,  Asst.  Supt.  Can.  Light  and  Power  Co.  St.  Timo- 
thee. Que.;  1916  to  date  Supt.  Can.  Light  &  Power  Co.  in  chge.  of  Power  Plant 
St.  Timothee,  Beauharnois  Canal  (Valleyfield  to  Melocheville)  Transmission  Lines, 
St.  Timothee  to  Adirondack  Jet.,  etc. 

References:  K.  B.  Thornton,  A.  Surveyer. 

BROWETT— WILMOT  BRIGHT,  of  Peterboro,  Ont.  Born  at  Ingersoll, 
Ont.,  Aug.  5th,  1892;  Educ,  Matric  (Honors  &  Scholarship)  Peterboro  Coll.  Inst. 
1911;  1912-16  apprenticeship  in  drafting  with  Can.  Gen.  Elec  Co.  Ltd.;  1916-17, 
draftsman  on  Motors  and  A.C.  Generators;  1917  to  date,  foreman  draftsman  in 
chge.  of  Industrial  Control  Apparatus  etc.  with  Can.  Gen.  Elec.  Co.  Ltd. 

References:  P.  L.  Allison,  C.  E.  Sisson,  G.  R.  Langley,  R.  L.  Dobbin,  A.  B. 
Gates,  A.  L.  Sutherland. 

BROWN— GEORGE  SANDLES,  of  Calgary,  Alta.  Born  at  Woodmancote, 
Henfield,  Sussex,  England,  March  12th,  1892;  Educ.  Public  &  Grammar  Schools; 
1912-14.  rodman  &  instr'man  Kootenay  Central  Ry.,  April  1916  enlisted  in  Alberta 
Univ.,  Coy.  attached  to  Can.  Engrs.  survey  of  roads  etc.,  Trans.  5th  Bn.  Can.  Ry. 
Troops  instr'man  &  Draftsman  in  France.  Discharged  April  1919;  1919  to  date 
instrn'man  D.N.R.,  C.P.R.,  Calgary,  Alta.  on  irrigation  work. 

References:  G.  P.  F.  Boese,  Hugh  Lumsden,  H.  B.  Muckleston,  F.  S.  Dvke. 
J.  G.  MacGregor. 

BUERK— JACOB  EDWARD,  of  Winnipeg,  Man.  Born  at  New  Albany, 
Indiana,  U.S.A.,  Aug.  5th.  1888;  Educ.  1  yr.  at  Purdue  Univ.,  1  yr.  at  Indiana  Univ.; 
2  yrs.  Maintenance  work  for  Utah  Copper  Co.;  10  yrs.  in  Engr'g.  Dept.  of  the  Carter 
Hall  Aldinger  Co.,  and  past  5  yrs.  in  full  chge.  of  all  Engr'g.  and  contracting  work. 
and  at  present  acting  Engr.  for  same  Co. 

References:  B.  S    McKenzie,  H.  Edwards,  J.  C.  Holden,  J.  G.  LeGrand,  A.  H. 

Aldinger. 

BURNS— EEDSON  LOUIS  MILLARD,  of  St.  John,  N.B.  Born  at  Montreal. 
Que.,  June  14th,  1897,  Educ.  Prep.  sch.  L.C.C.  Montreal.  Grad.  R.M.C.  Kingston, 
June  ,1915;  June  1915  to  Dec.  1915,  employed  office  of  Director  Gnl.  Engrs.  services 
Dept.  M.  &  D.  for  instruction,  Dec.  1915  to  Mar.  1916,  div.  officer  R.C.E.,  M  I> 
No.  2  Toronto;  March  1916-March  1918,  Overseas;  Brigade  Signal  Otliccr  March 
1918  to  June  1919,  on  Adjt.  and  I.M.  Generals  Staff  3rd  &  4th  divisions.  June  1916 
to  date  Works  Officer  Mil.  Dist.  No.  7,  St.  John,  N.B. 

References:  C.  McN.  Steeves,  C.  L.  Archibald,  J.  Duchastel,  W.  P.  Wilgar, 
II.  T.  Hughes,  T.  C.  Keefer,  T.  E.  Powers. 
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CALVIN  JONATHAN  DAVID  of  Montreal,  Que.  Born  at  Garden  Island, 
Out..  Nov.  20,  18*  I     l.B.Se     Civil)  Queen's  Unii    1907;  Summer  1906,  with 

the  Kamii  «rei    I    i     Fori    William,   asstg.   at   installation  Turbmes  and 

Generators:  1907-1  I.  Marine  Supt.  Calvin  Co.  Ltd  .  Shipbldrs..  Forwarders.  Wrecking 
Plant  etc,  1914-19,  Berved  with  C  I.  1' ..  -"_.  yrs.  in  France  with  6ft  Field  Co.C  .1-.. 
Uent  l  and  10th  Brig   C  E.  (Major).     At  Present  Supt.  ol  Docks  for  The  Century 
Coal  Co.,  Montreal 

References:   A     Macphail,  W.   1'.   Wilgar,  W.   I..   Malcolm,   L.   W.  Gill,  L.  C. 

( iwillim. 

CHRISTIE  FRANK  CARL,  of  Yorkton,  Sask.  Bornat  Yorkton,  Sask.,  March 
1895;  Educ    K  V.Sc.,  Toronl  >  pnl  1917;  1914,  Apr.-Sept.,  draftsman  H.  K. 

Moberlv;  1916  Apr  -S.pt  Inspector  Canadian  Inspection  and  testing  Labs,  Ltd., 
\pr.  1917-March  1919,  employed  Fegles  Bellows  Engr.  Co.  Ltd.,  Ft.  Wm.  Ont.  as 
last  Supt.  on  constrn.  of  grain  testing  plant  and  storage  elevator,  1918,  *eb.  to 
Apr  1919.  as  designing  engr.;  Dec.  1918-Mar  1919,  in  chge.  of  erection  struct,  steel 
on  Bask,  Co-Operative  Elevator  at  Pt  Arthur.  <  in.  1919  to  March  1920.  in  chge  field 
work  in  surveying,  railroad  and  municipal  work  for  H.  K.  Moberlv. 

Refer,.-  -     E    B    Webster,  II.  T.  Crosbie,  C.  S.  Cameron,  H.  G.  Phillip?,  P. 
-pie. 

CLARK— ARTHUR  LEWIS,  of  Kingston,  Out.  Bom  at  Worcester,  Mass., 
U.S.A.,  Feb.  19th.  1873;  Educ.  B.Sc.,  Worcester  Polytechnic  [nst.,  1894;  Ph.  D. 
("lark  Dniv  ,  1905;  1896,  foreman  plant  New  Rochelle  Gas  &  Fuel  Co.,  New  Rocnelle, 
\  Y  •  Sine.  1906,  Prof.  Physics  Queen's  Univ.  Since  Oct.  1919,  Deac.  of  Fac.  ot 
Applied  Science  Queens  Univ.,  Member  of  Ainer.  Phys.  Society,  Assoc  International 
du  Froid.  SocieU  Francaise  de  Physique,  Amer.  Society  of  Refng.  Engrs.;  rellow 
of  Royal  Society  of  Canada. 

References:  J.  M.  Campbell.  A.  Macphail,  J.  G.  Gwillim,  L.  Malcolm,  W.  P. 
Wilgar. 

CONNELL— ALBERT  GRAINGER,  of  Winnipeg,  Man.  Born  at  Airdrie, 
Scotland,  July  31st.  1887;  Educ.  1902-07,  Royal  Tech.  Coll.,  Glasgow,  Scot.;  6  yrs. 
Apprenticeship  with  G.  Arthur  &  Son,  Civil  Engr.,  Scotland,  1902-08;  1908-11, 
Asst.  Highway  Engr.  Lanark  County  Council.  Scotland;  1911.  C.N.R.  as  Structural 
Draftsman;  I'll  1-12.  draftsman,  levelman  &  transitman  on  location  survey  C.N.R.; 
1912-13,  Same  as  above  with  II. B.  Ry.,  on  prelim.  &  location  survey;  1913-14,  topog'r., 
Reclamation  Branch,  P.W.D.,  Man.;  1914-19,  on  active  service  with  Royal  Engrs.; 
At  present  Aflat    Engr    Reclamation  Br.  P.W.D.  of  Manitoba. 


References:  H 
C.  H.  Blanchard. 


A.  Bowman,  F.  A.  W.  MacLean,  A.  H.  Corbett,  R.  Wr.  MeKinnon, 


CONRADI— FREDERIK  JOSEF,  of  St.  Catharines,  Ont.  Born  at  Trondhjem, 
Norway,  July  13th,  1880;  Educ.  Columbia  Univ.  2  yrs.,  C.E.  1905-06;  Cooper  Inst, 
of  Science  and  Art.  1907-08;  C.E.  Course  I.C.S.;  1908-11.  Draughtsman;  1911,  in 
chge.  detail  drwgs  on  bridge  and  structural  steel  work  D.B.Co.,  Montreal;  1914:17, 
asst.  bridge  and  lockgate  engr.,  Welland  Ship  Canal  (design  and  erection)  1917.  Mich. 
On.  R.R.  Co.  Detroit,  design  of  erection  scheme  for  New  Niagara  River  Bridge; 
1918,  Plant  engr.  Johncke  Shipbldg.  Co.  New  Orleans  La.,  Complete  chge  of  enlarge- 
ment of  yards  at  MadisonviUe  La.;  1918-19,  plant  engr.  Brit.  Am.  Shipbldg.  Co., 
Welland,  Ont. 

References:  R.  W.  Leonard.  W.  11.  Sullivan,  F.  E.  Stern,  J.  L.  Weller,  D.  C. 
Tcnnant,  R.  P.  Johnson, 

COSSITT  MURRAY  FREDERICK,  of  Halifax,  N.S.  Born  at  Sydney, 
\.S .,  June  2nd.  1892;  Educ.  High  Sell.  Education;  4  yrs.  evening  classes  in  mathe- 
matics, two  I  C  S  courses;  Aug.  1911,  rodman  of  mineral  areas  in  Nova  Scotia  for 
Mines  Dept.  1911,  transitman  for  above  mentioned  survey;  1915  in  chge.  of 
survey  in  and  around  Halifax  for  McKenzie,  Pickings  and  McCallum,  Reed.  P.L.S. 
certificate,  1918  Asst.  to  chief  eng.  for  Foley  Bros,  putting  in  the  concrete  foundations 
for  transitshedfl  at  Halifax  Ocean  Terminals.  At  present  in  chge.  of  survey 
work  and  gen'l,  engr'g.  for  Pickings  and  Roland  Civil  and  Mining  Engrs.  Halifax,  N.S. 

Referei.ee-  J.  W  Roland,  II.  B,  Pickings,  C.  St.  J.  Wilson.  D.  S.  Wickwirc, 
K.  H.  Smith,  H    W    Mahon. 

DANPHINGE-  K.WA  K  .  of  Halifax.  N.S.  Born  at  Hubbards,  N.S.  .June 
28th  1896.  Educ.  "IS"  Cert.  Halifax  County  Academy.  Cert,  in  Land  Surveying 
N  S.  Tech.  Coll  1911;  April  1914-Oct.  1916  Practised  land  surveying  in  Nova  Scotia; 
Oct.  1916  Instr'man  with  Imperial  Oil  Co.  Dartmouth,  N.S.;  Sept.  1917  Joined  C.E.F. 
served  overseas  as  N.C.O.  bldg.  light  rys.  Retd  to  former  position  in  June  1919. 

Refer.  .,fe      ('    B.  Leaver.  F.  C.  Mcchin,  E.  F.  Handy,  II.  W.  L.  Doane. 


FRANCIS— THOMAS  FREDERICK,  Lieut,  of  Carbon,  Alta.,  Born  at  Moncton 
N.B.  March  29th  1890;  Educ.  3  yrs  Ap.  Sc.  McGill,  enlisted  at  commencement  of 
fill  yr;  1908-1  1.  with  CPU.  on  constrn  and  location  as  topog'r  and  instr'man;  Summers 
1912-13,  Acting  Res.  Engr.  and  Res.  Engr.  on  constrn  (C.P.R.),  experience  in  grading, 
track-laying,  structural  work  etc  ;  1914,  with  C.P.R.  Kootenay  Central  Branch,  cost 
details  &  supt'e  of  concrete  foundations;  1915,  on  constrn  of  Rogers  Pass  Tunnel  as 
Hitman,  instr'man  and  concrete  inspector;  1916,  with  Mettagami  Pulp  & 
Paper  <  !o  .  as  drftsman  on  Power  Plant  and  Asst.  to  Res.  Engr.  on  constrn;  1916-19, 
overseas  with  239th  Ry.  Constrn.  Battu.  enlisted  as  private  received  comm.  in  France; 
July  1919  to  date,  Re's.  Engr.  on  Mile  12-24  Acme  Empress  Branch  C.P.R. 

References:  J.  R.  C.  Macredie,  W.  A.  James,  J.  McGregor,  F.  W.  Alexander, 
II.  M,  Mackay,  J.  R.  McLean. 

PHASER— ALEXANDER  SY'ME,  of  Kamloops,  B.C.  Born  at  Annan. 
Scotland,  Jan.  21st  1874.  Educ.  Annan  Academy  1888,  Science  and  Arts  Exam,  and 
London  City  and  Guilds  Exam.  1887,  Heriot-Watt  College  (Edinburgh)  Elec.  Engr. 
1900;  with  D.  Bruce  Peebles  Co.  Ltd.,  Edinburgh  as  Mech.  Armature  Winder,  Tester, 
Erector;  3  yrs  engr.  in  chge  Eglinton  Iron  Works,  1  yr  in  chg  Royal  Paper  Mills, 
London.  Eng.;  1  vr  Constrn  engr,  Can.  Gen.  El»c.  Co.;  3  yrs  engr.  in  eh'*.  Frost  <fe 
Wood  Co.  Smiths  Falls,  Ont.;  3  yrs  Supt.  Smith  Falls  Elec.  Ry.  Co.;  3  yrs  constrn 
engr.  B.  C.  Elec.  Ry.  Co.  Victoria;  3  yrs  master  mech.  B.  C.  Elec.  Ry.  Co.;  1  yr  Supt. 
Public  LJtilities,  Kamloops,  B.C.  Has  designed  and  installed  steam  and  hydro  elec. 
plants.  Supt'ed  install'ii  of  complete  power  house  equipment  with  generators  up  to 
8,000  K.W.  each.     At  present  City  Manager,  Kamloops,  B.C. 

References:  F.  S.  Keith,  A.  E.  Foreman,  E.  N.  Horsey,  N.  M.  Hall,  C.  G.  Clin< 
C.   Varcoe. 

FREDEA— MAURICE  FRANK,  of  Chester,  N.S.  Born  at  Chester.  N.S 
May  10th  1894:  Educ.  B.S.C.  (C.E.)  Queen's  Univ.  May  5th  1920;  Summers  1913 
and  1914  rodman  and  topog.  with  Can.  Geol.  Survey.;  1914-19  with  C.E.F.  6tl 
Field  Co.  C.E.  Granted  Comm.  Jan.  1918;  mentioned  in  despatches.  Summer  1919 
topog.  with  Can.  Geol.  Survey. 

References:  A.  Macphail,  W.  P.  Wikar,  T.  S.  Scott,  K.  Weatherbee,  L.  Malcolm 

GRAY— SAMUEL  WILSON,  of  Halifax,  N.S.  Born  at  Westville,  N.S.  Mav 
8th  1892;  Educ.  B.Sc.  (C.E.)  N.S.  Tech.  College;  1913  (4  mos.)  rodman  and  leveller 
N.S.  Highway  Survey;  1914  (5  mos.)  Concrete  Insp.  N.S.  Highways  (Co.  of  Pictou) 
Sept  1914  to  Feb.  1916  Chief  Clerk  to  Genl.  Supt.  H.  &  S.  W.  Rly.  handling  all  Tif 
and  Timber  contracts  and  traffic  regulations  (schedules,  correspondence  etc.,)  Feb 
1916-Nov.  1919  on  active  service  1  yr  in  Canada  with  C.E.;  14  mos.  France  wit! 
Seige  Artillery  duties  as  follows:  Laying  out  lines  of  fire,  controlling  artillery  fire 
range  finding  and  ranging  of  Batteries  and  working  out  of  all  corrections  necessary 
for  accurate  firing  of  guns.  At  present  Industrial  Surveyor  with  Dept.  of  SCR 
Halifax,  N.S. 

References:  K.  E  Whitman,  R.  P.  Freeman,  H.  W.  L.  Doane,  J.  W.  Roland 
H.  W.  Mahon,  C.  A.  Fowler. 

GRAY'-OWEN— JOSEPH,  of  Regina,  Sask.  Born  at  Bangor,  England,  July 
1883;  Educ.  Univ.  of  Wales;  Articles  pupil  John  Gill.  M.I.C.E.  Bangor,  England; 
1902-04,  Asst.  City  Engr.  Bangor,  England;  1905-11,  Town  Engr.  Llangollen.  Wales 
1911-12,  G.T.P.Ry.  on  Engr'g  Staff-field  and  office;  1913-15.  Town  Engr.  Outlook 
Sask.;  1915-19,  with  C.E.F.     At  present  Res.  Engr.  Parsons  Engr'g  Co.,  Regina,  Sask 

References:  J.  N.  deStein,  E.  B.  Merrill,  A.  W.  Gray,  R.  O.  Wynne-Roberts 

HANNA— DAVID  McLEAN,    of    Windsor.    Ot.t.     Born    at    Toronto,    Ont 
Feb.  6th  1884;  Educ.  Matric.  1  yr  S.P.S.  Toronto;  6  yrs  chainman  &    rodman  with 
Railway  Section  Dept.  of  Works,  Toronto;  4  yrs  transitman  &  leveller,  and  6  yrs  Chief 
of  Surveying  and  Drafting  for  same  company.     At  present  Supt.  of  Water  Work 
Plant  &  Construction,  Windsor,  Ont., 

References:  E.  Brian,  M.  A.  Stewart,  E.  M.  Proctor,  E.  A.  James,  H.  W.  McAllJ 
W.  R.  Worthington. 

HAZEL— FREDERICK  BRACKENRIDGE,  of  Winnipeg,  Man.  Born  a  | 
Carnoustie,  Scotland;  July  5th  1890;  Educ.  B.Sc.  (Engr)  St.  Andrews,  Scotland. [ 
1911;  1911  (4  mos),  levelling  and  drafting  for  Univ.  of  Manitoba;  1912-16,  Constrnl 
Dept.  Winnipeg  Public  School  Board  Reinforced  Concrete  and  Gen'l  Bldg.  Design. [ 
Supervision  of  Erection;  last  year  in  charge  of  drafting  office;  1916-19,  with  C.E.F. I 
one  yr  dftsman  for  3rd  Can.  Ry.  Troops,  location,  constrn  and  maintenance  of  Light  I 
&  Standard  Rys.  in  France;  May  1919  to  date,  Draftsman  for  Manitoba  Drainage] 
Commission,   Winnipeg. 

References:  J.  G.  Sullivan,  D    L.  McLean,  J.  McGregor,  F.  A.  W.  MacLean. 


DeHAVK,',.  HERBERT  JAMES,  of  Weyburn,  Sask.  Born  at  Owen  Sound, 
Ont.  Aug  19th  1880;  EdttC.  1894  passed  into  Collegiate  Inst  Owen  Sound — had  to  give 
up  on  account  of  poor  health  ;  1902  started  on  location  party  in  Engr.  Dept.  C.P.R. 
worked  way  up  to  transitman  Instr'nuin  on  constrn.  for  2  yrs.  1907-15  Res  Engr 
1915  constrn    closed  down;  called  back  to  position   1919, 

References:  J    <:    Sullivan,  Vi     \    James,  F    \.  Wilkin,  C.  II.  Larson,  C.  Flint 

FOKTIN  EUGENE,  of  Quebec,  Que  .  Horn  at  Quebec,  Que  .  Mar.  1st  1889; 
Educ.  Quebec  Seminary  ■'""'  private  course;   1907-11.  rodman  and  draftsman  on 

I  C  Ky  ;  1911-12.  rodman  and  levelman  on  location  Quebec  Eastern  Ry  .  and  instr'- 
man on  eonttrn  C.N  R.;  1912  to  date,  Dept  of  Roads  Quebec.,  up  to  1918  in  chge 
of  Instrument  worli  on  constrn,  1916-20  Div'n  Engr.  in  chge  of  constrn  and  mainten- 
ance of  Roads. 

References:  \  Fraser,  .1  A  Lefebvre,  H.  Savary,  J.  o  Montreuil,  P.  Joucas 
ii.    icon-  eau    '    i     Roy,  )■    X    Ahem. 


HENDERSON— B.,  of  Brandon,  Man.  Born  at  Bradford,  Yorks,  England 
January,  1877;  Educ.  3  yrs.  mech.  eng.  Tech.  College,  Bradford;  1904-05  chainman 
and  rodman  on  location  T.C.R.;  1905-6,  chainman  and  rodman  on  constrn.  T.C.R.; 
1907-9  instr'man  on  constrn.  T.C.R.;  1909-11,  res.  engr.  on  constrn.  T.C.R.;  1912-14 
office  engr.  dist.  office,  St.  Boniface;  1915-16  res.  engr.  H.B.  rly.;  1916-19,  Can.  Engrs 
7th  Fid.  Coy.  and  rly.  troops,  1919-20,  instr'man  maintenance  of  Way  C.N.R. .Brandon 

Reference:  G.  I.  Mattice,  J.  V.  Dillabough,  A.  M.  Macgillivray,  G.  F.  Richan. 
J.  B.  Porter,   L    E.  Silcox,   N.   B.  MacTaggart. 

HOOVER— OWEN  HI 'GO,  of  Calgary,  Alta.  Born  at  Little  Brittain,  Ont., 
Educ,  B.A.Sc.  Toronto,  1912;  Summer  work — prospecting  Engr.  and  drafting; 
1912,  asst.  field  engr.  Dept.  of  Int.  Irrigation  Dept.  Calgary,  Alta.,  1912-16  Hydro- 
metric  Engr.  Dept.  of  Int.  Irrigation  Office,  Calgary;  1916-19  overseas — gunner  with 
1st  Can.  Heavy  Batterj  At  present  Hydrometric  Engr.,  Dept.  of  Int.  Irrig.  Office, 
Culgfiry,  Alta. 

References    F   II.  Peters.  A   L   Ford.  P   M   Suuder,  J    W    Porter.  F.  K.  Beach 
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HUSTWITT— SYDNEY  ARTHUR,  of  Toronto,  Ont.  Born  at  Toronto.  Ont., 
June  14,  1892;  Educ.  B.A.Sc.  Toronto  Univ.  1914;  Taking  Correspondence  Course 
in  reinforced  concrete  and  structural  steel  designing  from  Wilson  Engr.  Corp.  Boston, 
Mass.,  1914  May  to  Aug.  Instr'man  chief  of  party  on  location  of  pavements  and 
sidewalks  Roadways  Dept.  Toronto;  Aug.  1914  to  Sept.  1916,  chief  of  field  party 
in  chg.  of  location  and  inspection  of  watertight  banks,  driving  of  steel  sheet  piling, 
constrn.  of  concrete  lock  and  entrance  walls  Welland  Ship  Canal.  At  present  Res. 
Engr.  Toronto  Harbor  Commission. 


References:  C.  R.  Young 
M.  Stewart. 


P.  Gillespie,  T.  R.  Loudon,  J.  G.  Jack,  E.  L.  Cousins, 


JARDINE— ERNEST  IAN  WALTER,  of  Winnipeg,  Man.  Born  at  Liverpool, 
England.  June  8th  1885;  Educ.  2  vrs  McGill  Sc.  Fac.  1902-04;  1905-08,  with  Can. 
Gen.  Elec.  Co.  Peterboro,  Ont.,  Elect'l  Testing  Dept.;  1909-11,  with  James  Stuart 
Elec.  Co.  Ltd..  install'n  of  mach.  etc.,  latterly  Sales  Manager;  1912-14,  Western  Can. 
Representative  Verity,  Ltd.,  London,  Mfgrs.  Elec.  Mach.  Etc.;  1915-19,  on  active 
service,  Lieutenant.,  later  Capt.  with  Can.  Infantry.  1917  joined  354  Elec.  &  Mech. 
Co.  Royal  Engrs.  2  yrs  Capt.  &  Tech.  Officer  in  France  etc.,  In  chge  of  install'n  and 
operation  of  pumping  stns.,  Elec.  install'an,  lighting  dug-outs  etc.,  Early  part  of  1919 
survey  of  High  Tension  Elec.  Power  Network  in  occupied  German  Rhein  Region. 
Insp'n  of  Power  Generating  Stn.  Etc. 

References:  E.  V.  Caton,  F.  H.  Farmer,  F.  E.  Emery,  J.  C.  Holden,  N   Hall. 

JEFFERSON— WILLIAM  EVANS,  of  Halifax,  N.S.  Born  at  Moschelle,  N.S. 
July  3rd  1892;  Educ.  B.Sc.  N.S.  Tech.  Coll.  1915,  B.S.  Kings  Coll.  1916,  Engr'g 
course  Kings  Coll.  1909-13,  Engr'g  course  N.S.  Tech.  Coll.  1913-15;  1915-16  Instructor 
Physics  Mt.  Allison;  1916-18  Lecturer  Phvsics  &  Engr'g  Kings  Coll.  At  present 
Isst.  Instructor  E.E.  Dept.  of  S.C.R.  Halifax,  N.S. 

References:  F.  R.  Faulkner,  I.  P.  MacNab,  K  E.  Whitman,  H.  W.  Mahon,  J.  W. 
Roland,  O.  S.   Cox. 

JETTE— JOS.  ARTHUR,  of  Montreal.  Que.  Born  at  St.  Paul  de  Joliette, 
Que.,  March  11th  1883;  Educ.  B.A.Sc.  (C.E.)  Laval  1908;  1908-09.  instr'man  T.C.Ry.; 
1909,  Dom.  Land  Survey  with  Govt.  Inspector;  1910-11,  in  chge  of  party  Dom. 
Land  Survey;  1912,  Asst.  Engr.  City  of  Maisonncuve;  1913.  Asst.  Engr.  Montreal 
Road  Dept.;  1914-20,  Asst.  Engr.  City  of  Montreal,  Water  Works  Depf. 

References:  F.  E.  Field,  F.  Y.  Dorrance,  W.  W.  Dickson,  F.  C.  Laberge,  T.  W. 
I.esage,   R.   Rinfret. 

JOHNSON— JOHN  SIGRIDUR,  of  Kildonan,  Man.  Born  at  Winnipeg,  Man. 
March  6th  1892;  Educ.  Matric.  St.  Johns  Coll.  1910;  1911-13  Rodman  etc.  Citv  of 
Winnipeg;  1913-1915  leveller  City  of  Winnipeg;  1916  with  D.P.W.  Winnipeg;  1917- 
1920  transitman  with  D.P.W.  Manitoba  Lands  Survey  Branch. 

References:  J.  W.  Battershill,  H.  A.  Bowman,  B.  Hallock,  F.  A.  W.  MacLean, 
C.  H.  Blanchard,  W.  E.  Hobbs. 

JOHNSTON— HAROLD  CHAPMAN,  of  Montreal.  Que.  Born  at  Carleton 
Place,  Ont.,  Aug.  31st  1886;  Educ.  B.A.Sc.  Toronto,  1910;  1905-07,  (inel.),  T.C.Ry. 
location  work  in  chge  small  party;  1911,  in  chge  party  maintenance  and  resurvey  work 
near  Winnipeg,  C.P.R.;  1912-18,  supt.  of  constrn  work  for  Gen'l  Contracting  firm 
Anglin's  Ltd..  Montreal;  At  present  Vice  Pres.  and  Gen.  Mgr.  H.  C.  Johnston  Co. 
Ltd.,  Montreal. 

References:  W.  S.  Atwood,  L.  R.  Wilson,  E.  S.  Mattice,  D.  C.  Tennant,  A.  H. 
Harkness.   N.   Marr. 

JOHNSTON— WILLIAM,  of  Winnipeg,  Man.  Born  at  Garden  Island,  Ont 
Feb.  2nd  1873;  Educ.  Collegiate  Inst.  Kingston,  Ont..  1890-95,  Apprentice  at 
steamfitting  &  plumbing;  1896-97,  Journeyman  steamfitt»r;  1897-1900,  with  Thomson 
Houston  Elec.  Co.  Lynn,  Mass.;  1901-03.  with  Bertram  Engine  Works  Co.,  Toronto, 
Ont.,  as  journeyman  mechanic  install'ng  engines  on  steamers;  Seasons  1904-06-07, 
second  Engr.  S.S.  Kingston,  R.  &  O.  Nav.  Co.;  Season  1905,  Second  Engr.  S.S.  Impe- 
rial. Sarnia,  Ont.,  Seasons  190S-09-10,  Chief  Engr.  S.S.  Rapids  King  (main  engines 
1400  I  HP.):  Seasons  1911-12,  Chief  Engr.  S.S.  Kingston  (main  engines  2000  I.H.P.) 
1913-14.  Asst.  Engr.  Turbine  Steam  Plant,  Winnipeg  Elec.  Ry.  Co.;  1917  to  date 
Chief  Engr.  and  Supt.  of  Steam  Power  with  above  company. 

References:  F.  L.  Butler,  W.  N.  Smith,  W.  M.  Scott,  G.  L.  Guy,  J.  A.  H.  O'Reilly. 
T.  I..  Roberts,  D.  F.  Gorric. 

KEAN— DAVID  JACQUES,  of  Whitby,  Ont.  Born  at  Gamebridge.  Ont.,  1st 
April  1>S4.  Educ.  3  yrs.  S.P.S.  Toronto.  (C.E.)  1909.  Summers  1906-07.  land 
survey  work  in  New  Ontario;  1909-10  asst.  engr.  on  township  of  Coleman  Roads, 
surveying  mining  claims,  roclman  topoc  and  instr'man,  C.N.R.,  New  Ontan'o,  and 
North  West;  1910-11  rodman  and  instr'man  C.P.R,  Prince  Albert;  1911-12  D.L.S. 
foothills  of  Rockies:  1912.  res.  engr..  C.N.R.  in  Southern  Alto.;  1913-14,  1st  asst.  on 
D.L.S.  Pence  River;  1915-18,  teaching  school,  N.  Alta:  1918,  munition  jyork  Toronto; 
1919  to  datf,  County  Road  Supt.  county  of  Ontario. 

References:  II    T.  Routley,  .1.  A.   P.   Marshal 
Hogarth. 


\    Sedgwick,   R.   C    Muir,  G. 


LAWRENCE-  R<  (BERT  SPENCER,  of  Lethbridge,  Alta.  Born  at  Sydenham. 
London.  England,  Sept.  20th  1888:  Educ.  1900-07  student  Crystal  Palace  School, 
London.  Eng.,  Civil  A  Mech.  Section.  Dec  1907  Cert,  for  Submarine  diving  & 
making  examination  of  subaqueous  work;  Feb.  1909  passed  exam.  S.  Inst.  O.E.; 
1909-11.  a^t  F.ugr.  fur  Benquella  Ry.  Co..  in  Angola.  Portuguese,  S.W.  Africa; 
1911-].'.  Asst  Engi  for  Bolivar  Ry.  Co.  in  Venezuela,  S.A.;  1913-15,  surveyer  and 
draftsman  City  •■  f  Calgary:  1916-17,  Lieut  m  191st.  Bn.  C.E.F.  in  Canada;  1917 
to  date.   Asst     Engr,  C.P.Ry    Dept.  of  Nat.  Resources,   Lethbridge,  Alta. 

References:  S.  G.  Porter,  G    \\  .  Craig,  C.  M.  Arnold,  H.  ('..  Cochrane,  G.  P.  F. 
A    S    Dawson,    \.  S.  Chapman,  S    H.  Frame,  W.  J,  Gale. 


LETENDRE— JOSEPH  EDOUARD,  Lieut,  of  Rimouski,  Que.  Born  at 
Rimouski,  Que.,  Julv  3rd  1895;  Educ.  4  yrs  commercial  and  4  yrs  Classical  Course 
Rimouski  College;  1913-15  and  1917  to  date,  Engr'g  Clerk  in  Rimouski  Dist.  Engr's. 
Office  in  chge  of  survey  work,  dredging  (laying  out  and  Supervision),  constrn  work, 
hydrographic  survey  etc.     1915-17  Lieuc.  22nd  Bn.  C.E'F. 

References:  A.  St.  Laurent,  E.  D.  Lafieur,  A.  R.  Decary,  J.  C.  Tache,  L.  G. 
Trudeau,  T.  L.  Tremblay,  A.  E.  Dubuc. 


MACLEAN— DUNCAN,  of  Sydney,  N.S.  Born  at  North  Sydney  N.S.  Oct. 
20th  1883;  Educ.  High  School  1901,  I.C.S.  course  in  engr'g;  1903-07  rodman  etc. 
Intercolonial  and  Transcontinental  Rys.,  1907-10  Inspector  piling,  concrete  and 
material  Trans.  Ry.;  1910-11  Asst.  Supt.  of  bridge  erection  for  Wm.  P.  McNeil  & 
Co.,  1912-1913  Asst.  constrn.  engr.  Dom.  Iron  &  Steel  Co.,  1914  Town  Engr.  Amherst 
N.S.,  1915-17  Highway  Engr.  for  Cape  Breton  and  Victoria  Counties.  At  present 
Asst.  constrn.  engr.  Dom.  Iron  &  Steel  Co. 

References:  H.  Longlev,  D.  F.  Maxwell,  B.  Dibblee,  J.  W.  MacKenzie,  C.  M. 
Odell,  J.  Robertson,  R.  Ailingham,  W.  J.  DeWolfe. 


MACLEAN— IAN  MacDONALD,  of  Peterboro,  Ont.  Born  at  Sneden,  Ont., 
Sept.  25th  1892;  Educ.  B.Sc.  Univ.  of  N.B.;  1910-11  with  N.B.  Tel.  Co.,  Exchange 
Work;  Summers  1913-14-15,  with  St.  Lawrence  River  Invest'g  Comm.  on  survey 
work;  1916-19,  overseas  with  58th  Bty.  C.F.A.,  had  various  N.C.O.  ranks  up  to 
QMS.;  At  present  taking  Students  Test  Course  with  Can.  Gen'l  Elec.  Co.  Ltd. 

References:  P.  L.  Allison,  C.  E.  Sisson,  G.  R.  Langley,  E.  L.  Shirley. 


MACMILLAM— MALCOLM  JAMES,  of  Halifax,  N.S.  Born  at  West  Bay, 
N.S.  July  4th  1892;  Educ.  at  present  in  3rd  yr  C.E.  N.S.  Tech.  Coll.:  Summer  1913, 
rodman  and  recorder  Can.  Geol.  Survey;  Summer  1914  topog.  Can.  Geol.  Survey; 
1915-16  (6  mos)  Dom.  Iron  &  Steel  Co.  as  Chemist  inspecting  and  testing  Steel  etc.; 
1916-17,  rodman  &  instr'man  with  C.N.R.  inspector  of  concrete  work,  dredging  etc.; 
1918,  instr'man  2nd  Co.  Can.  Overseas  Ry.  Constrn  Corps;  Summer  1919  instr'man 
City  Engr's  Office  Halifax.  N.S. 

References:  F.  R.  Faulkner,  J.  N.  Finlayson,  F.  W.  W.  Doane.  A.  C.  Brown, 
H.  W.  L.  Doane,  M.  L.  Boswell,  W.  G.  Hardy. 


MACVEY— CHARLES  ANDREW,  of  Fredericton,  N.B.  Born  at  Passekeag, 
N.B.  March  2nd  1879;  Educ.  Grad.  3  yrs  Univ.  of  N.B.;  1900-05  draughting  dept. 
D.P.W.  New  Bruns.;  1905  to  date  first  asst.  engr.  Prov.  of  N.B.  Work  included  survey- 
ing, designing,  estimating,  locating  and  supt'g  constrn.  of  large  number  of  bridges 
including  Hawkshaw  Bridge,  Fredericton  Bridge  and  Grand  Falls  Bridge  over  St. 
John  River,  Graham  Point  Bridge  over  Richibucto  River,  Moneton  Bridge  over  Petit- 
eodiae  River  and  many  others.  Also  survey'g  and  Constr'g  steam  boat  wharves  on 
inland  waters  of  province. 

References:  C.  McN.  Steeves,  A.  A.  Colter,  D.  W.  Burpee,  S.  B.  Wass,  D.  W. 
Maxwell. 


McDONALD— JAMES  MATHESON,  of  Swan  River,  Man.  Born  at  Lockport, 
Man.,  April  25th  1893.  Educ,  Part  1  Matric.  Manitoba  Univ.  and  private  study; 
1909-14,  with  C.N.R.  in  Western  Canada  as  rodman,  topog'r  etc..  in  chge  of 
Residency  for  6  mos  but  not  listed  as  Res.  Engr.;  1914-16,  Municipal  Engr.  for 
Municipality  of  Springfield;  1916-19,  overseas  with  Can.  Engrs.;  May  1919  to  date, 
Municipal  Engr.   of  Swan   River  Rural  Municipality. 

References:  J.  W.  Battershill,  M.  A.  Lyons,  A.  H.  Corbett,  E.  M.  James. 


McDONALD— KENNETH  DUNCAN,  of  Toronto,  Ont.  Born  at  Glen 
Andrew,  Ont.,  Dec.  5th  1888.  Educ,  B.A.Sc.  Toronto,  1915;  1907-10,  rodman  & 
inspector  Maintenance  of  Way  Engr'g  Dept  C.P.R.  Brandon.  Man.;  1910-11, 
Transitman  M't'ce  of  Way  C.P.R.  Vancouver,  B.C.;  1911  (6  mos),  Asst.  Res.  Engr 
C.P.R.  Vancouver;  1912  (5  mos),  contract  Inspector  same  company;  1913  (5  mos) 
transitman  in  chge  ballasting  etc,  Steel  Mountain  Div'n  C.P.R.  Revelstoke,  B.C.: 
lit  It  (5  mos),  asst.  topog'r  survey  branch  Geol.  Survey,  Ottawa:  1915-17,  on  active 
service;  1917-19,  Dist.  Vocational  Officer  Dept.  S.C.R.  Guelph,  Ont.,  in  chge  of 
vocational  work;  June  1919  to  date,  Highway  Engr'g  Dept.,  Imperial  Oil  Co.  Ltd  . 
anil  at  present  Highway  Engr.  for  above  company  at  Toronto,  Ont. 

References:  H.  E.  T.  Haultain,  E.  D.  Gray,  T.  Lees,  G.  W.  Coburn,  H.  Rindal, 
M.  K.  MeQuarrie,  L.  T    Rutledge,  S.  C.  Wilson,  J.  G.  MacLaurin. 


MAJOR— REGINALD  ARTZ,  of  St.  John,  N.B.  Born  at  Halifax.  N.S 
Jin.  10th  1890;  Educ.  1907-09  Dalhousie  Univ.  Engr'g  School  'C.E.)  1911-12  N.S 
Tech.  Coll.:  June  1910  to  March  1911  instr'man  location  survey  H.  &  S.E.Ry.  1912- 
14  Insp'r  and  Asst.  to  Dist.  Plant  Supt.  for  N.B.,  N.S.,  P.E.I,  and  Nfld..  general 
maintenance  and  constrn.  work:  1914  to  date  with  C.E.F.  Capt.  26th  N.B.  I', 
wounded    I  times,  permanent  disability,  awarded  M.C.     Demobilized  March  1920 

References:  H.  H.  Donnelly,  A.  F.  Dyer,  F.  A.  Bowman,  .1    I..  Ulen,  O.  S.  Cox. 


M  ALLOY— RICHARD  ALEXANDER,  of  Devon.  N.B.     Born  at  Fredericton 
N.B.  May  10th  1885;  Educ.  3  yrs  Univ.  of  N.B.  1905  Draughting  Office  I 
Co.,  Glace  Bay.  N.S.;  1905  to  date  D.P.W.  New  Bruns.  (Bridge  Dept.)  Res.  Engr. 
on  Reversible  Bridge  and  Moneton,  Bridge;  At  present  Assl    1  !ngr.  in  D.P.W.  (Bridge 
Dept.)   New  Brunswick. 

References:  E.  M.    Archibald,  H.  A.  Chandler,  C.   McN.  Steeves,  B.  M.  Hill, 
A.  A.  Colter. 
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MUNN— WILLIAM  GEORGE  QTJ  ADE,  of  Pcterboro,  Ont.  Born  at  Quebec, 
Que  .  Feb  26th  1880.  Educ  .  Sabrevon  College.  Montreal,  silver  Medal  for  Math. 
and  private  tuition;  1895-1902,  served  apprenticeship  as  machinist  with  Robert 
Mitchell  Co.  Northern  Elec.  Co.,  and  Alii?  Chalmers,  Rockfield;  1906,  draftsman  with 
Doin.  Roller  Bearings  Co  .  Niagara  Falls,  Ont.;  1907,  draftsman  with  Otis  Fensom  Co., 
Hamilton.  Out  :  1909-12,  Draftsman  with  William  Hamilton  Co.  Ltd.,  Peterboro; 
1U12  to  date  Chief  Draftsman  with  above  company  in  full  chge  of  drawing  office 
and  design  of  Hydraulic  Turbines  etc.,  under  direction  of  Chief  Engr. 

References:  P  1'.  Westbye,  R.  L.  Dobbin,  W.  G.  Montgomery,  C.  E.  Sisson, 
R     II     Parsons. 

MILSON— ALEXANDER  BROWN,  of  Winnipeg,  Man.  Born  at  Winnipeg, 
Mau.,  Jan.  12th  1881.  Educ,  High  School,  partial  course  in  Eng'g  Amer.  Corr. 
School.;  1911-15  in  charge  of  all  well  drilling  for  City  of  Winnipeg.;  1915-16  in  chge. 
of  erection  of  Elec.  Machinery  at  lire  .Service  Water  Works.  1918  in  chg.  of  Water 
Main  Survey  for  Winnipeg.  Asst.  Engr.  in  chg.  of  water  works  constrn.  for  Winnipeg. 
At  present  Asst.  engr.  Engr'g  Dcpt.  City  of  Winnipeg. 

References:  W.  P.  Brereton,  W.  M.  Scott,  A.  L.  Cavanagh,  W.  Aldridge,  E.  V. 
Caton,   W  .   G.    Chace. 


O'NEIL— JOHN',  of  Fredericton,  N.B.  Born  at  Frederieton,  N.B.  June  16th 
18S9;  Educ,  B.Sc.  (C.E.)  Univ.  of  N.B.  1912;  Summer  work,  with  Power-Brewer. 
Bridge  Contractors,  and  Asst.  to  City  Engr.  Fredericton;  1910,  Engr.  for  Ryan 
Constrn  Co.  Fredericton,  on  brick  &  Concrete  BIdgs;  1912-13,  City  Engr.  Fredericton; 
1913-15,  As>t.  Bridge  Engr.  with  Hennepin  Bridge  Co.,  Minneapolis;  1915  (8  Mos.), 
with  transportation  party  on  D.L.S.,  Base  Lines:  1916-19,  Overseas  with  C.F.A.;  At 
present  taking  Post  Graduate  Course  at  Univ.  of  N.B.  Instructor  and  Demonstrator 
a  same  University. 

References:  G.  E.  Howie.  L.  L.  Theriault,  R.  F.  Armstrong,  J.  A.  Stiles,  H.  R. 
Logfde   A.  A.  Colter.  W.  E.  Ewing. 


O'NEIL— Mis-  MARY,  of  Fredericton,  N.B.  Born  at  Frederieton,  N.B.  July  1st 
due.  B.A.  Univ.  of  N.B  ;  Seven  years  experience  in  Engr'g  office  as  tracer, 
clerk,  and  stenographer.     At  present  asst.  tracer  and  stenographer  in  Engr's  Office 
D.P.W.  Fredericton,  N.B. 

References:  C.  O.  Foss,  A.  A.  Colter,  B.  M.  Nill,  L.  Theriault,  D.  W.  Burpee. 


P1ERARD — LEANDRE,  of  Winnipeg,  Man  Born  at  Farciennes,  Belgium, 
Nov.  16th  1881.  Educ.,  B  Sc.  Liege,  Belgium,  1902;  1902-09,  not  engaged  in  engr'g, 
uork;  1909-13,  with  C.P.R  as  draftsman  &  instr'man  on  Ky.  constrn  &  location, 
<v  Res.  Engr.  in  chge  of  constrn:  1913  to  date,  dftsman  and  (from  1916)  designing  dfts- 
man  Chief  Engr's.  dftg  office,  Winnipeg,  Man.,  (C.P.R.) 

References:  C.  II  Fox,  J  A.  Heeketh,  J.  C.  Holden,  W.  A.  James,  F.  Lee,  T.  I.eea» 
I    (1   Sullivan. 


POLSON— ALEXANDER  VIVIAN,  of  Winnipeg,  Man.  Born  at  Winnipeg, 
Man.,  June  4th  1893  Educ,  Mech  Kngr.  Cornell  Univ.  1917;  B.A.  Univ.  of  Man. 
1914;  Summer  work,  Land  survey  with  McColl  Bros.  &  Bayne  &  Hobbs  Winnipeg 
1917-18,  Bales  Engr.  Goulds  Mfg.  Co.,  Seneca  Falls,  N.Y.;  1918-19,  U.S.A.  Army, 
Science  <V  Research  divn.,  Aviation  Section,  Signal  Corps;  1919  (May  to  Aug.), 
Winnipeg  Light  &  Power  Dcpt.;  1919  to  date  Asst.  Maintenance  Engr.  Winnipeg 
Co., 

References:  G.  B.  McColl,  E.  V.  Caton,  S.  Wilkins,  W.  N.  Smith,  A.  H.  O'Reilly, 

U       C.    T,; 

REM  \i  I)  DAMEEN,  of  Quebec,  Que.  Born  at  St.  Lin  dee  Laurentides.  Que., 
Dec.  30th  1^72  Educ  .  St.  Mary's  College.  Montreal;  1905-11,  draftsman,  leveler 
.V  tranmfman  in  Canal  Engrs  Office;  1911-16,  on  Constrn  staff  for  Lachine  Canal; 

1918  to  date,  Dept.  of  Highway,  I'rov.  of  Quebec,  working  for  Mr.  J.  A.  Lefebvre, 
Engr.,  in  charge,  supervising  road  constrn,  bridge  etc.,  also  making  surveys  estimates 
and  plans. 

References:  H.  R.  Lordly,  A    Fraser,  J.  A.  Lefebvre,  R.  Savary,  P.  Joncas, 
T.   E.   Rousseau,   P.   Piche. 

RICHARDS  WILLIAM  \I.U\so\,  of  Ottawa,  Ont.  Bon.  at  Toronto, 
"i,t  Dec  10th  1882  Educ,  3  yrs  Scienci  McGill  1902-05:  1906-09,  with  C.P.R.  as 
rodman  and  instr'man;  1909  10,  Acting  instr'man  C.P.R  maintenance  of  way, 
Winnipeg  to  Fori  William;  1910-13,  draftsman  and  Senioi  Draftsman  N.T.C.Rj 
North  Baj  4Cochran<  lui  C.P.R.;  1913-14  and  1919  to  Jan  1920,  Chief  Draftsman 
Ry  Hydro  Elec  Commis  ion,  Ion, at..:  1914  19  overseas  2nd  Battn  [nj  Prisoner 
April  1916   D  11919      It  present,  Senior  Draftsman  Interioi  Dept.,  Reclama. 

tlOn    Service,    Ottawa.    Out 

Refer.  I,. ,  .    \    i     i  oi  I     Mattice,   \    II    w  iU<  ts,  Q    G    I  (ale    R    B 

5("OUnt,    II      l;     (ram.    \\      ('     <  lilli    .1       .1      I  uiley. 

WILLIAM  EWART,    ol    Peterl 0n<      Born    al     ^rdsley,    Leeds, 

England,  March  2nd  18S9      Educ  .    ,  jn     Wakefield  Gi  immai  Bel I,    '  y\     Mil 

Elect'l  Coui  e  (not  completed)  '  oiv    of  Sheffield    I  ngland;   1906-07,  Powei  ho 
boiler-room  and  machine    hop,  Hoi     worth  Coal  Co.,  Hem  worth,  England;  1908  10 

to  Elect'!  Engr    with  above  company;   1910  12    Elect'n  in  chge  Sheepbi 
'  oal  A:  Iron  ( 'o    England    Install 
machinery;  1912 (6 mo  i  withStam  Manitoba;  1913  i 

of  con  it  n  Elcct'l  iii-tiill'n  Town  of  Si i,  Man  ,  1914  18,  with  '    I    I     Infant] 

Ma.h   Gun     Enlisted  I  to  Lieul      1918-19,  Dept.  of  S.C.R.,  Ontario 

'.  moa  Awl    Dial    Vocational  Officer,  lata  Bupl  Wori    bop     In  tall'n 


and  Gen'l  Super'n  of  Machinery  and  Equipment  for  various  branches  occupational 
Therapy;  Sept.  1919  to  date,  draftsman  Can.  Gen'l  Elec.  Co.,  Peterboro.  Switchboards 
and  Indus'l  Control  Apparatus. 

References:  H.  E.  T.  Haultain,  G.  R.  Langley,  E.  R.  Shirley,  P.  L.  Allison, 
T.  G.  Gilchrist,  A.  L.  Sutherland. 

RUTTON— JOHN  DOUGLAS,  of  Winnipeg,  Man.  Born  at  Winnipeg,  Man.. 
April  5th  1889.  Educ,  2  yrs  University  of  Manitoba;  1907  &  1909  (7  mos),  with 
C.P.R.  as  rodman  &  leveller;  1910  (4  mos),  with  City  of  Winnipeg;  1911  (2  mos), 
with  City  of  St.  Boniface,  Man.:  1911-14,  with  H.  N.  Ruttan,  Consltg  Engr.  Winnipeg, 
instr'man  &  dftsman;  Prepared  plans  and  supt'd  constrn  for  sewerage,  water  supply, 
asphalt  pavements  etc.;  1914-19,  with  C.E.F.;  At  present  Rural  Engr.  for  Municipality 
of  Fort  Garry. 

References:  H.  N.  Ruttan,  M.  P.  Blair,  W.  Aldridge,  Wr.  P.  Brereton,  W.  J.  Dick. 

SMITH— GORDON  J.,  of  Kingston,  Ont.  Born  at  Kingston,  Ont.,  Oct.  31st 
1891.  Educ,  B.A.  (1912)  B.Sc.  (C.E.)  1915  Queen's  Univ.;  1910  Sampling  and 
surveying  Centre  Star  Mine  Rossland  B.C.  1911  Maintenance  of  Way  C.P.R.;  1912 
Asst.  to  Prov.  Geologist  Northern  Ontario;  1913  Hvdrographer.  Dept.  of  Interior, 
Western  Canada;  1914  Oil  Geologist,  Western  Canada;  1915-17  Asst.  Prof,  of  C.E. 
N.S.  Tech.  Coll  Halifax,  N.S.  1916  (5  mos)  Asst.  to  Chief  Engr.  on  Halifax  Ocean 
Terminals  in  chg.  of  Water  End  of  this  work.  At  present  engaged  in  commercial 
enterprise. 

References:  J.  B.  Harvey,  W.  P.  Wilgar,  J.  W.  Roland,  A.  Macphail,  G.  H.  Whytc. 

SMITH— HENRY  DENNE  St.  ALBAN  (Lieut.),  of  Calgary,  Alta.  Born  at 
Peterboro,  Ont.,  March  28th  1890.  Educ,  R.M.C.  1911;  1911-12,  Dept.  Rys  & 
Canals,  and  City  Engr's  Office,  Toronto;  1912-14,  Dept.  of  Int.  Calgary,  Hvdrographic 
Surveys,  and  Asst.  Engr.  Irrigation  Divn;  1914,  C.E.F.  Lieut.  4th  Field  Co.  C.E.  1916- 
18,  O.C.  4th  Field  Co.  CE„  June  1918  to  demobilization  O.C.  4th  Battn  C.E.  Awarded 
D.S.O.  and  twice  mentioned  in  despatches;  1919  to  date  Engr.  Irrigation  Divn.  Dept. 
of  Interior,  Calgary,  Alta. 

References:  F.  H.  Peters,  B.  Russell,  N.M.Sutherland,  P.  A.  Fetterley,  R.  G. 

Saunders. 


SNELSON— WILLIAM  HOYT,  of  Calgary,  Alta.  Born  at  Rolla,  Miss 
U.S.A.  March  4th  1885.  Educ,  High  School,  Breckenridge,  Colo.,  C.E.  course 
I.C.S.;  1900-05,  land  surveying,  irrigation  surveys,  etc.;  1905-06,  with  Monarch 
Con.  Lumber  Co.,  Monarch,  Colo.,  in  chge  of  location  <fc  constrn  parties;  1907-0!', 
reconnaissance  work  and  field  engr  in  irrigation  location;  1910-12,  office  engr.  and  res. 
engr.  Colorado  and  Nevada:  1912-14,  Asst.  Engr.  in  constrn  of  small  canals. etc.  Dept. 
Nat.  Resources,  C.P.R.;  1914-15,  Asst.  Engr.  Irrigation  Branch,  Dept.  of  Interior. 
Coaldale,  Alta.;  1915-16.  in  chge  irrig.  investigation  and  demonstration  work,  Gluchin, 
Alta.,  1916  to  date  Chief  Agrie.  Engr.  Irrig.  Branch  Dept.  of  Int.  Calgary,  Alta. 

References:  S.  G.  Porter  C.  M.  Arnold  F.  H.  Peters,  A.  S.  Dawson,  G.  N.  Houston. 

STAYTON— EDWARD  MOSES,  of  Liberty,  Miss.  U.S.A.  Born  at  Independ- 
ence, Mo.,  Sept.  4th  1874;  Educ.  Special  course  in  C.E.  Missouri,  1892-94:  1894  (6 
mos)  recorder  on  precise  level  party  U.S.  Coast  and  Geodetic  Survey;  1895-96  rod- 
man  and  instr'man  on  constrn.  Kansas  City  Southern  Ry.;  1896-98  Div.  engr.  in 
chge  of  constrn.  Kansas  &  Oklahoma  Central  &  Southwestern  Ry.;  1898-1901  Asst. 
to  City  Engr.  Independence,  Mo.,  on  constrn.  sewer  system  etc.;  1901-02  Res.  Engi . 
on  constrn.  Arkansas  &  Choctaw  Brunch,  Frisco  Ry.;  Dec  1902-April  1903  Locating 
Engr.  Cherryvale,  Oklahoma  &  Texas  Ry.,  April  1903-Dec.  1904  Chief  Engr.  proposed 
Kansas  City,  Parkville,  &  St.  Joseph  Ry.,  Dec.  1904-April  1905  located  and  built  8 
miles  narrow  gauge  road  in  Spanish  Honduras;  April  1905  to  Sept.  1906,  Chief  Ens;r. 
K.C.P.  &  St.J.Ry.,  and  K.C.St.J.  &  Excelsior  Springs  Ry.,  Sept.  1906  to  July  1907 
Locating  Engr  Div.  No.  1  Missouri  River  &  Gulf  Rv.,  (proposed),  between  Kansas 
City  and  Gulf  of  Mexico.;  July  1907  to  Dec.  190S  Locating  Engr.  for  betterment, 
work  ('entral  Georgia  Ry..  Jan.  1909  to  June  1911  Chief  Engr  surveys,  Kansas  City 
and  St.  Louis  Electric  Ry.,  June  1911  to  March  1916  general  consultation  practice, 
location  and  constrn.  of  highways  and  railways:  March  1916-June  1916  Highway  Engr 
Jackson  Counts-,  Mo..  June  1916  to  Dec.  1916  Major  of  Artillery  U.S.A.  on  Mexican 
Border;  Aug.  L917  to  May  1919  Major  &  I.t.-Col.  110th  Engrs.  U.S.A.  (one  year  m 
France)  May  1919  to  date  Consulting  Engr.  for  the  location  and  constrn.  of  highways 
in  Clay  and  other  Missouri  Counties. 

References:  The  American  Society  of  Civil  Engineers. 

TEMPLETON— GEORGE  WINSTON,  of  Vancouver,  B  C      Born  at  Bushmill.-. 
Creland,  Vpril  L2th  1891      Educ,  1908-10  Belfast  Tech.  Inst    1911,  private  tutor  W.  J 
Kerr    M   \.   Vancouver,   B.C.;   1908-10,   with  Sirocco  Engr'g  Co.,   Belfast.   Ireland, 
1911-13,  Gen'l  Contracting,  Vancouver,  B.C.;  1913-15    A-.st.  to  Dist.  Engr.  Pto\ 
Water  Rights  Branch,  Vancouver,  B  ( '.  1915,  enlisted  in  C.E  F  .  discharged  1917  medic- 
ally unfit,   l!Ms    re-enlisted  and  turned  down  for  overseas  service,  discharged  Jan 
1919;  1919  on  constrn  oi  ways,  docks,  etc.,  with  Foundation  Co.,  Vancouver,  B.C 
U  present    \    I    to  Mi    1      \    Jamieson  on  Hydro  Elec    Power  Surveys. 


Referenci       l      \    Jamieson    J,    \    Walker,  J. 
C,  T,  Hamilton,  \\    J,  Johnston. 


II.    Kennedy,    N.    C.   Sherman 


THORNTON     HENRY   EDGAR,  oi   Prince   Rupert,   B.C,     Born  at   Burton- 

On   England    Dec    2nd   1886      Educ,  High  School,  Burton-on-Trent.    Home 

Study;  1906  08  chainma Dom,  land  Survey;  1908-13  Topog.  etc.  and  Instr'man 

tm   andtraci  work  C.P.R  .  Main,  1913-Dec.  1913  Res.  Engr.  20 miles  prairie 

railway  constrn   C.P.R.;  1914-15  Transit  man,  ooncreteand  steel  bridge  work,  C  P  R 
','" ■'  '"   'U'J    1918  Contractoi  and   Farmer;  July-Dec   1918  with  10th  Can.  Engrs. 
\\  inmpeg;   Dec     L9 18  to  date  Instr'man  in  chge  of  maintenance  of  way  party  Prince 

to  P Rupert  I ;  T  R, 

„.    Refcrencei    w     \  James,  J   R  C  Macredie,  C.  H.  Larson,  W.  S.  Fetherstonhaugh, 
W.    li.   Tobej 
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TOOKER— HUGH  WAKEFIELD,  of  Prince  Rupert,  B.C.  Born  at  Maryland, 
South  Wales,  June  12th  1886.  Educ,  Prince  of  Wales  College,  Charlotte  town,  P.E.I. 
1908-09,  rodman  on  Townsite  Survey  of  Prince  Rupert  for  G.T.P.Ry.;  1909,  April  to 
July,  topog'r  on  prelim,  survey  of  a  rly.  for  C.N.R.  along  West  Coast  Vancouver  Is.; 
1910,  Feb.  to  May,  with  B.C.  E!ec.  Ry.  on  Vancouver  Is.;  1910-11,  rodman  on  water 
pipe  line  survey  to  supply  water  to  Prince  Rupert,  B.C.;  1911-12,  leveller  on  constrn 
Can.  Fish  and  Cold  Storage  Plant  at  Prince  Rupert;  1912-15,  rodman  on  excavation 
G.T.P.Ry.  Terminals  at  Pr.  Rupert;  Mar.  1913-1915  instr'man  in  ehge  of  work  under 
the  Late  Mr.  F.  T.  Lucas;  Sept.  1915,  overseas  with  67th  Western  Scots,  Nov.  1916 
obtained  commission  with  Imperial  Forces  Twice  wounded,  awarded  M.C.;  Nov.  191S 
trans,  to  Royal  Engrs.  May  1919  to  date  instr'man  with  G.T.P.  at  Prince  Rupert, 
in  ehge  of  constrn  of  Car  Ferry  Slip  and  responsible  for  all  instrument  and  other 
engr'g  work  at  G.T.P.  yards  Prince  Rupert  B.C. 

References:  W.  H.  Tobey,  W.  Fetherstonhaugh,  C.  E.  W.  Dodwell,  H.  C.  Mann, 
A.  L.  Ford. 


REED-LEWIS— WILLIAM  JOHN  DUANE,  of  Orillia,  Ont.  Born  at  Doyl.- 
town,  Penn.  U.S.A.,  August  15th,  1882;  Educ.,  College  education  in  England,  no 
degree;  1906-09,  with  N.T.C.R.  as  rodman,  picketman  and  instr'man;  1909-11,  Res. 
Engr.  in  ehge.  all  works  N.T.C.R.  Rennie  to  St.  Boniface;  1911-16,  with  H.  B.  Ry. 
locating  engr.  res.  engr.  track  engr.  and  divn.  engr.;  1916-19,  over  seas  with  6th 
CRT.  as  Asst.  Chief  Engr.  and  Light  Ry.  Constrn.  Engr.  under  Direc.  Gen.  of  Trans- 
portation, France;  May  1919  to  date,  Dist.  Vocational  Officer,  Voc.  Br.  Dept.  S.C.R., 
Orillia,  Ont. 

References:  J.  Armstrong,  N.  B.  McTaggart,  F.  P.  Moffat,  H.  E.  T.  Haultain, 
J.  V.  Dillabough,  J.  W.  Porter,  G.  F.  Richan,  M.  C.  McFarlane. 


FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 


TURNER— EARLE  OLIVER,  of  Fredericton,  N.B.  Born  at  Harvard,  Mass., 
U.S.A.  May  19th  1893.  Educ.  B.Sc.  Mass.  Inst.  Technology  1914;  1914,  rodman 
with  Boston  &  Maine  R.R.  Valuation  Dept.;  1915-16,  Res.  Engr.  in  ehge  of  constrn 
Mass.  Highway  Comm.  Constr'g  roads  of  Cement  Concrete,  Asphalt  and  Bituminous 
McAdam;  1917,  in  ehge  of  Highway  Engr'g  Course,  Polytechnic  Inst,  of  Brooklyn; 
1918-19  Commanding  Officer  of  Constrn  Squadron,  Air  Service,  U.S.  Army;  1919  to 
date,  Professor  of  C.E.  University  of  New  Brunswick. 

References:  G.  E.  Howie,  J.  A.  Stiles,  A.  R.  Crookshanks,  A.  A.  Colter,  B.  M.  Hill, 
F.  G.  Goodspeed,  C.  McN.  Steeves. 

VAN  PATTER— HUGH  STANLEY,  of  Kingston,  Ont.  Born  at  Avlmer,  Ont., 
Nov.  26th  1892;  Educ.  MA.  (Math.)  Queens  1912;  B.Sc.  Queens  1915;  1913  (6  mos), 
with  Topog'l  Surveys  Branch,  Dept.  of  Interior,  Ottawa,  Ont.;  1914-15  (summers), 
transitman  D.L.S.  Surveys  of  Water  Areas;  314  yrs  overseas  as  N.C.O.  &  Lieut. 
C.F.A.;  1919  (3  mos),  field  draftsman  railroad  location  and  estimate  survey  Hydro- 
Elec  Power  Comm'n  of  Ontario;  1919-20,  Lecturer  in  Mathematics,  Faculty  of 
Applied  Science,  Queens  University. 

References:  L.  Malcolm,  H.  E.  Bates,  A.  Macphail,  W.  P.  Wilgar,  L.  W.  Gill, 
W.  B.  Porte,  G.  D.  Dodge,  J.  B.  Wilkinson. 

WATT— THOMAS  LOE.  of  Brantford,  Ont.  Born  at  Brantford,  Ont.,  Aug. 
4th,  1886;  Educ. ,1906-1911,  with  survey  Dept.  of  C.N.R.  Quebec  &  Ontario:  1911-12. 
in  ehge.  of  location  party  Sudbury  Dist.  C.N.  Ry.;  1912-14,  Res.  Engr.  on  constrn 
with  above;  1914  (8  mos),  Res.  Engr.  on  Track  Transfill  Ballasting,  C.N.R.;  1915-16, 
Asst.  Engr.  Port  Weller  Hbr.  Constrn.,  Welland  Ship  Canal;  1916-19,  on  active  service, 
1^17-19,  Engr'g.  Lieut.  7th  Br.  Can.  Ry.  Troops.  France;  June  1919  to  date,  Asst. 
Engr.  Port  Weller  Hbr.  Constrn.,  Welland  Ship  Canal. 

References:  H.  K.  Wicksteed,  E.  T.  Agate,  W.  II.  Sullivan,  C.  L.  Hays,  H.  C. 
Craig,  J.  B.  McAndrews,  R.  C.  McLachlan. 

FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT  OF 

MEMBER 

DICKSON"— WALLACE,  of  Montreal.  Que.  Bom  at  Longue  Pointe,  Montreal, 
Que.,  July  18th,  1879;  Educ,  B.Sc.  McGill,  1907;  1904-05,  Asst.  Engr.  War  Eagle 
Centre  Star  Mines,  Rossland  B.C.;  1907-09,  Engr  in  ehge  new  works  Midland 
Furnaces.  Midland.  Ont.;  1909-10,  Asst.  Engr.  Can.  Copper  Co.,  Copper  Cliff,  Ont.; 
1910-11.  Engr.  in  ehge.  new  works  Coniagas  Smelter  &  Refining  Co.,  Thorold,  Ont.; 
1912,Chief  Engr.  Dunnville.Wellingport  &  Beamsville  Eler.  Ry.  Toronto,  Ont.;1912-13, 
Asst.  Supt.  Buffalo  Ontario  Smelting  &  Refining  Co.  Kingston,  Ont.;  1915-20,  Asst. 
Engr.  Montreal  Water  Works  Dept.  Montreal,  Que. 


References:  T. 
Dorrance. 


W.  Lesage,  F.  E.  Field,  F.  S.  Brown,  F.  S.  Keith,  W.  S.  Lea,  F  V. 


MaoDONALD— JEREMIAH  JAMES,  of  London,  England.  Born  at  Vernon, 
PEL,  Feb.  1st,  1882;  Educ,  B.Sc  McGill  1911,  one  vear  Post  Grad.  Course  in 
Advanced  Theory  of  Structure,  McGill  1913;  1905  rodman  etc.  exploration  and 
prelim,  surveys  T.  C.  R.  in  eastern  Manitoba;  1906  topog.  and  leveller  on 
prelim,  and  location  surveys  C.N.R.  in  Quebec  &  Ontario;  1907,  transitman-location 
party  Toronto-Ottawa  Line  C.N.R.;  1909  in  ehge.  of  location  C.N.R.  in  Quebec; 
1910.  transitman  on  location  party  C.N.R.  Port  Arthur  Sudbury  Line,  1911-12, 
detailer,  checker  and  designer  on  steel  bridges  etc.  with  Waddell  and  Harrington 
Consultg.  Bridge  Engrs.  Kansas  City,  Mo.;  1913  Lecturer  in  Math,  and  Demonstrator 
in  C.  E.  at  McGill;  1913-16  with  Halifax  Ocean  Terminals  as  Office  Engr.  in  ehge. 
of  all  designing,  detailing  and  preparation  of  plans  and  descriptions;  1918-19  with 
above  in  ehge.  of  installation  of  sewerage  etc  (as  Res.  Engr.);  April  1919  to  date 
Chief  Engr.  of  Design  for  W.  Alban  Richards,  Engrs.  &  Contractors,  London  & 
Paris. 

References:  C.  B.  Brown,  W.  A.  Duff,  F.  W.  Cowie.  H.  M.  MacKay,  E.  Brown, 
G.  R.  MacLeod,  J.  McGregor,  H.  K.  Wisksteed,  J.  L.  Harrington,  N.  E.  Waddell. 

REED-LEWIS— ELLIS  WATMOUGH,  of  Toronto.  Ont.  Born  at  Devon, 
Penn.  U.S.A.,  Sept.  4th.  1884;  Educ, Passed  Cambridge  local  exams.  Bedford  England. 
Subsequent  private  study;  1906-09,  rodman  &  topog  on  prelim,  and  location  work. 
Instr'man.  on  constrn.  Dist.  "F"  N.T.C.  Rys.;  1909-11,  Res.  Engr.  in  ehge.  grading 
Etc  dist.  "F".  N.T.C.  Rys.;  1911-16,  Supt'g.  Engr.  for  O'Brien.  McDougall  & 
<>  Corman  in  ehge.  of  designs  and  constrn.  N.T.C.  Ry.;  1916-19, Major  &  Coy.  Com- 
mander 228th  Bn.  C.E.F.  &  6th  Bn.  Can.  Rly.  Troops;  April  1919-Feb.  1920  Dept. 
SCR.  in  ehge.  of  industrial  training  of  returned  soldiers,  finally  Asst.  Indus'l.  Advi<«nr 
reorganizing  and  supervising  industrial  schools  in  Toronto.  At  present  on  Engr'g. 
staff  of  Super  Cement  (America)  Ltd.  Mt.  Dennis,  Ont. 

References:  M  C  MacFarlane,  J.  V.  Dillabough,  A.  V.  Redmond,  H.  L.  Bucke, 
D.  Hillman.  \V.  P.  Wilgar. 


BOSWELL— MAXFIELD  LEA,  of  Halifax,  N.S.  Born  at  Victoria,  P.E.I. 
July  1st,  1890;  Educ,  B.Sc.  (C.E.)  McGill  May  1914;  Summer  1911  with  C.P.R.  on 
maintenance  work;  Summer  1912  rodman  and  instr'man  with  C.P.R.  on  constrn; 
Summer  1913,  in  ehge.  of  field  party  doing  hydrographic  work  and  land  survey'g.  for 
Govt,  of  P.E.I. ;  1914  (2  mos.)  in  ehge.  of  party  survey'g.  for  and  reptg.  on  harbours 
wharves  etc.  in  P.E.I,  for  P.W.D.;  1914-15,  with  Ambursen  Hydraulic  Constrn.  Co. 
as  Asst.  to  Res.  Engr.  on  reinforced  Concrete  Dam  Constrn.  in  Ontario,  also  drafting, 
designing  etc.  at  head  office  Montreal;  1915-16,  with  Halifax  Ocean  Terminals  in 
ehge.  of  Dock  work,  inspec  and  supervision  of  concrete  and  masonry  constrn.  etc, 
1916-June  1919,  on  active  service  Lieut,  on  Rly.  constrn.  July  1919,  to  date  Engr.  with 
Halifax  Ocean  Terminals. 

References:  H.  M.  MacKay,  W.  A.  Duff,  R.  S.  Lea,  A.  C.  Brown,  J.  N.  Finlayson, 
E.  Brown,  James  McGregor,  A.  B.  McEwan. 


CAUGHEY— JOHN  ETHAN,  of  Wallaceburg,  Ont.  Born  at  Mountain,  Out. 
Feb.  6th,  1884;  Educ,  B.Sc.  Queen's  1913;  1907-08.  Rly.  constrn.  exploration  work 
L.S.I.  &  S.  Co.,  Sault  Ste.  Marie,  Ont.,  1910  diamond  drill  runner  for  same  company ; 
Summer  1911,  Force  acct.  for  Algama  Central  &  H.  Bay  Ry.  S.S.  Marie  on  Rly. 
constrn.  work,  Summers  1912-13,  Instr'man  C.P.R.  irrigation  project  Alberta. 
1914-16  Dist.  Hydrometric  Engr.  irrigation  branch  Dept.  of  Interior  Calgary;  1917-19 
Lieut,  in  C.F.A.;  June  1919,  to  Dec.  1919,  Asst.  Town  Engr.  Wallaceburg,  Onl 
At  present  partner  McCoy  &  Caughey,  Engrs.  &  Contractors  Wallaceburg,  Ont  . 
In  ehge.  of  Constrn. 

References:  A.  Macphail,  H.  R.  Carscallen,  A.  W.  Gray,  L.  G.  McNeice,  P    M. 

Sauder. 


DICKINSON— JOHN  ARTHUR,  of  East  Angus,  Que.  Born  at  Liverpool, 
England,  June  7th,  1886;  Educ ,  Liverpool  College  1900-04,  Mt.  Corres.  School 
Diploma-concrete  &  structural  Engr'g.  &  Mech.  Engr'g.  courses.  1904-10,  Four  yrs. 
pupilage  and  2  yrs.  draftsman  C.  Geddes,  Constg.  Civil  &  Mech.  Engr.  Liverpool. 
Eng.;  1910  draftsman  Poison  Iron  Works  Ltd.,  Toronto,  1911-12,  6  mos.  instr'man. 
15  mos.  div.  draftsman  on  constrn.  C.N.Ry.  Sudbury  to  Pt.  Arthur  Line;  1912-17, 
designing  draftsman  on  constrn.  of  New  Welland  Ship  Canal,  St.  Catharines,  Ont., 
1917-1S,  field  engr.  and  draftsman  Riorden  Pulp  &  Paper  Co.  Hawkesbury,  Ont.. 
1918-19,  with  Kipawa  Co.  Ltd  ,  Temiskaming,  Que.,  in  ehge  of  field  drafting  dept 
on  constrn.  of  Pulp  Mill,  Hydro.  Elect.  Development  etc.,  Dec.  1919,  to  date  chief 
draftsman  Brompton  Pulp  and  Paper  Co.  on  mill  maintenance  &  new  constrn. 

References:  F.  O.  White,  R.  F.  Davy,  A.  K.  Grimmer,  S.  R.  Turner. 


DONNELLY— CECIL  B.  C. ,  of  Victoria,  B.C.  Born  at  Johannesburg,  S.  Africa, 
Oct.  18,  1890;  Educ,  Under-Grad.  Cape  of  Good  Hope  Univ.  Honors  in  English 
&  Math.  Intermediate  Faculty  of  Arts.  Undergrad.  Univ.  of  Manitoba,  D.L.S.  & 
MLS.,  1908  to  present  time  on  Dom.  Land  Survey  first  as  articled  pupil,  as  Asst 
D.L.S.  Asst.  on  sewerage  and  in  ehge.  of  drainage  etc.  Man.  P.W.D.;  Sept.  1914 
to  end  of  1919,  on  active  service  (Lt.  Col.  R.G.A.)  on  constrn.  of  pill-boxes,  roads, 
tunnels,  light  Rlys.  etc. 

References:  C.  O'C.  C.  Donnelly,  H.  A.  Bowman,  A.  McGillivray,  F,  A.  W. 
MacLean,  C.  H.  Dancer. 


HAMILTON— JOHN  RAYMOND,  of  Sault  Ste.  Marie,  Ont.  Born  at  Mooso- 
min,  Sask.,  July  23rd,  1886;  Educ.B.A.Sc  Toronto,  1913;  1903-06,  rodman  &  instr'man 
Constrn.  Dept.  C.P.R.  Winnipeg,  1908  (6  mos.)  instr'man.  in  ehge.  of  constrn.  Virdin 
&  McAuley  Branch  C.P.R.;  1911  (6  mos.)  Res.  Engr.  Cut  Knife  Br.  C.P.R.  1912 
(7  mos.)  Res.  Engr.  on  constrn.  Suffield  Br.  C.P.R  :  1913-1S,  Prin.  Asst.  Engr 
Midland  Dist.  P.W.D.;  1918  to  date  Field  Engr.  Algoma  Steel  Corpn.  Sault 
Marie,  Ont. 

References:  J.  A.  Hesketh,  F.  Moberly,  B.  E.  Barnhill,  J.  LeB.  Ross,  N    I.. 
Somers,  C.  R.  Young. 


HUTCHESON— WALTER   BEAMISH,    Lieut.,    of    Calgary,    Alta.     Bon 
North  Bay,  Ont.,  Oct.   11th,   1889;  Educ,  2  terms  S.P.S.  Toronto,   1903-10;  Grad. 
North  Bay  Collegiate  1910-11,  transitman  &  Asst.  Engr.  N.T.C.   Ry.  location  and 
constrn. work;  1912,subcontractor  for  Foley  Bro3.East  of  Cochrane  Ont. .concrete  bri 
etc.,   1913-14.  leveller  and  transitman  prelim,  location  Alberta  and   Asst.  Engr.  in 
Irrig.  Branch  Dept   of  Interior,  Ottawa;  1915,  in  ehge.  of  h-vel-  Milk  River  Sut 
1916-19,  with  B.E.F.  France,  Lieut.  Can.  Engrs.  later  in  R.F.C.;  1919  to  date  - 
Inspec'tg.  Engr.  Irrig.  Branch  Dept   of  Interior,  Prov.  of  Sa 

References:  P.  F.  Jennings,  S.  B.  Clement,  W.  R.  Smith,  C.  M.  Arnold,  E    L, 
Miles,  F.  II .  Peters. 
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M.M  1  1  "b     i.KORGE,  of  Vancouver,  B.C.     Born  at  Stoer,  Scotland,  Oct. 

School,   -rotland,  3  yrs.  apprenticeship  as  pupil 

908-11,  rodman,  instr'man.  :>nd  Bridge  Inspector  (wooden  bridges)  G.T.P. 

Print  B.C.;  1911-12,  instrn'man.  in  chge  oi  party  tracklaying  etc.,  G.T.P.; 

!   ;  I.  I;.-    Engl    on  track  work  and  bridge  ~  ('  N.O    Ry.;  1916-19,  Overseas  Can. 

Troops  ami  ■  \  <    Q  M  S;  1919,  instr'man.  and 

.gr    in  chge.  Riy.  Work  for  Brooks  Scanlan  &  O'Brien,  Stillwater,  B.C.; 

At  present  instr'man.  on  Harbour  Improvements  for  Vancouver  Hbr.  Committee. 

-     -  :.\\    H.  Tobey,  J.  R.  C.  Macredie,  G.  P.  Stirrett,  J.  D.  Smith. 


McLELLAN  RC5  AI  I. \A\  I  >1  U.  of  Saskatoon,  Sask.  Born  at  Harriston, 
Ont.,  July  31st,  1SS9;  Educ,  B.A.Sc.  Toronto,  1912,  D.M.  &  S.  Land  Surveyor; 
Summer  worl  -    rveyor  of  townsite  surveys  etc.;   1912-14,  with  Murphy  & 

I'nderwood,  Consl'tg.  Liners  Saskatoon,  Res.  Engr.  in  chge.  of  sewerage  constrn. 
,  March  A  April  1913,  relieved  the  Asst.  City  Engr.  of  Kitchener;  1915,  Asst. 
on  Survey  party  for  Dept.  <>f  Interior,  Ottawa;  1916-19,  on  active  service,  Lieut,  also 
i  muc  second  in  command  of  company  Can.  Ry.  Troops  on  Standard  Guage  Constrn. 
in  France  >v  Belgium;  June  1919,  to  date,  Engr.  &  Surveyor  for  Murphy  &  Underwood, 
S  Lskatoi  n.   8 

ences    I      F.  Szammers,  .1    E.  Underwood,  A.  A.  Murphy,  F.  A.  Wilkins, 
K    P.  Johnston,  G.  II.  Hemmerick,  E.  P.  Bowman. 


PETERS  HI  GH,  of  Esquimalt,  B.C.  Born  at  Victoria,  B.C.,  Aug.  21st,  1890; 
•i.  H  M.C.  Kingston,  1910;  1910-11,  topog.  on  location  surveys  Vancouver 
I-  with  Can.  Nor.  1'ac.  Ry.,  1911-12.  Asst.  to  Dist.  Engr.  B.C.  Agency  M.  &F.Dept. 
Responsible  chge.  of  roads  <V  trails  on  West  Coast  Vancouver  Is.;  1912-13,  Asst. 
t.t  ..f  Pac  Coast  Constrn.  Co.  Victoria.  B.C.;  1913-15,  Asst.  to  Dist.  Engr. 
Vancouver  Is.  P.W.D.,  Jan.  to  April,  1914,  Res.  Engr.  P.W.C.  Victoria  Breakwater 
'  ,7,,-rrii  1915-19,  on  active  service  «ith  Pioneers  &  Ry.  Troops  B.E.F.  At  present 
\--'    Engr.  Vancouver  Is.  Dist.  P.W.D. 

References     \     I      Hodgins,  G.  B.  Hughes,  F.   II    Peters,  J.  A.  Keefer,  A.  F. 
Mitchell,      .1       IV      Shaw. 


FOR  TRANSFER  FROM   CLASS  OF  STUDENT  TO  HIGHER  GRADE 


CULSHAW7— JOHN  GOLDSWORTH,  of  Calgary,  Alta.  Born  at  Windle, 
St.  Helens,  Lancashire  England,  Aug.  31st,  1886;  Educ,  1903-05,  instruction  in  bldg. 
constrn.  &  Surveyors  quantities  at  Gamble  Inst.  St.  Helens,  Passed  Part  1  (Honors) 
South  Kensington  in  same,  1905-07,  course  of  Sanitary  Engr'g.  Sch.  of  Sc.  Liverpool 
Univ.  Exam,  passed  in  same;  1903-07,  Asst.  in  office  of  Wm.  Goldsworth,  Surveyor  to 
Whiston  Rural  District  Council,  Prescot,  Eng.,  1907-14,  with  G.T.P.  Ry.  as  rodman 
&  instr'man.  on  constrn.  draftsman,  topog'r.  etc.  on  location  surveys,  and  from  1910. 
Res.  Engr.;  1914-15,  leveller  &  transitman  on  prelim,  surveys,  Alberta  &  Great 
Waterways  Ry.;  1915-19,  on  active  service  with  11th  Service  Battn.,  So.  Lancashire 
Regt..  Aug.  1919,  to  date,  temporarily  field  draftsman  on  reclamation  work  under 
Mr.  F.  H.  Peters,  Comm.  of  Irrig.,  Calgary,  Alta. 

References:  F.  H.  Peters,  G.  C.  Dunn,  A.  J.  Gavfer,  R.  P.  Graves,  W.  M.  Wilkie, 
W.  R.  Smith. 


CUMMING— KENNETH  NEIL,  of  Marion,  Mass.,  U.S.A.  Born  at  Chatham, 
Onr.,  March  9th,  1894;  Educ,  B.A.Sc.  (Honors)  Toronto,  1916;  1916-19,  Asst.  Engr. 
with  Marconi  Wireless  Tel.  Co.  of  Canada;  March  1919,  to  date  Asst.  Engr.  with 
Marconi  Wireless  Tel.  Co.  of  America  (now  Radio  Corpn.  of  Am.)  on  instaH'n.  of 
equipment. 

References:  A.  E.  Roach,  L.  M.  Arkley,  T.  R.  Loudon,  F.  C.  Mechin,  C.  P. 
Edwards. 


EADIE— ROBERT  SCOTT,  of  Montreal,  Que.  Born  at  Ottawa,  Ont.,  Aug. 
29th,  1895;  Educ, at  present  taking  4th  yr.  in  C.E.  at  McGill;  1916-19,  Lieut,  in  Can. 
Engrs.;  1917  (5  mos.)  in  chge.  of  constrn.  of  Camp  Bldgs.  at  Hastings,  England; 
1918  (2  mos.)  on  constrn.  of  holments  in  France;  June  to  Sept.  1919,  Instr'man.  on 
Bldg.   Constrn.  Ottawa. 

References:  H.  M.  Mackay,  E.  Brown,  W.  P.  Wilgar,  R.  E.  MacAfee,  A.  R. 
Sprenger. 


POWELL  ROBERT  WYXYAKD  (Jr.),  of  Thorold,  Ont.  Born  at  Ottawa, 
Ont.,  Oct  11th.  1891 ;  Educ,  R.M.C.  1911;  1911,  draftsman  Transcontinental  C.N. R. 
1911-12  \--:  toSupl  St.  Charles  River  Import  Works;  1912-13,  Asst.  Engr. 
P  v\  1)  ;  1914.  Staff  of  S.  J.  Chapham:  1914-16,  Lieut  with  4th  Field  Co.  Can.  Engr. 
\djt.  4tl,.  Divnl  Engrs  'hiring  mobilization,  Transferred  to  11th  Co.  Can.  Engrs.. 
1917-19,  <  Ihiel  Instructor  E.  T.  Depot.  St.  Johns,  Que.,  Promoted  to  Major.  Wounded 
Awarded  M.C.  and  Bar.     At  present  Asst.  Engr.  Welland  Ship  Canal. 

Refer*  aces:  M.  J.  Rutin.  \   S.  (.rant.  G.  I.  Chapleau,  F.  S.  Lazier,  C.  R.  Coutlee. 


MERSTON— WILLIAM  CHARLES,  of  Victoria,  B.C.  Born  at  London, 
England.  March  30th.  1884;  Educ,  3  yrs.,  McGill  Univ.,  B.C.  Land  Surveyor  Exam. 
1910,  Fellow  Royal  Geographical  Society;  1907-10,  civil  engr'g.  with  C.P.R.  and 
Esquimalt  &  Nanaimo  Ry.;  1910-20,  Civil  Engineer  and  B  C  Land  Surveyor,  1912, 
constructed  and  designed  Bridge  over  White  River,  1914-19,  with  C.E.F.;  At  present 
B.C.  Land  Surveyor. 

References:  A.  W.  R.  Wilby,  D.  O.  Lewis,  R.  A.  Bainbridge,  -C.  E.  Cartwright, 
J.  M.  Rolston. 


SULLIVAN     ARTHUR  WILLIAM,  of  Valleyfield.  Que.     Born  at  Valleyfield, 

•  i-    2nd,  Inn.".:  Educ,  Q.L.S. Laval,  1908;  1903,  transitman  on  N.T.C.  Ry.. 

■  surveys  in   Northern  Quebec  for  Capt.  Machin:  1910-13,  on  paving  works 

i   r  City  oi  Montreal;  1913  to  date,  private  practice  and  Ciiy  Engr.  for  Valleyfield. 

All  kind  of  Engr'g.  Works  in  -.  «,  i-,  roads  and  surveys. 

I     < ;    Papineau,  Armand  C.  Crepeau,  C.  E.  Gauvin,  F.  C.  Laberge, 
I     W.  Li  -.:  •     I.   S    Pariseau. 


TOM— JAMES  ARCHIBALD,  of  Guelph,  Ont.  Born  at  Goderich,  Ont.. 
Sept.  19th.  1892;  Educ.  B.A.Sc  Toronto,  1915;  Summers  1912-13,  rodman  &  drafts- 
man with  Irrig.  Branch  Dept.  of  Interior;  1914,  Asst.  Engr.  same  dept.  Calgary, 
Alta.;  1915-19,  overseas  with  C.F.A.;  1919  to  date  Asst.  Engr.  to  City  of  Guelph,  Ont 

References:  H.  R.  Carscallen,  L.  R.  Brown,  F.  McArthur,  J.  R.  Cockburn,  P. 
Gillespie,  E.  D.  Gray,  R.  G.  Lye. 
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This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.    It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOTASTIC  PRINTS 

Phototastic  copies  may  be  obtained  of  any  of  the  articles  listed  to  this 
section. 

Priceof  eac  print  (up  to  11  x  14  In.  size),  25  cents,  plus  postage.  A 
separate  print  is  required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 


29  West  Thirty-ninth  Street, 


Harrisson  W.  Craver,  Director, 

Engineering  Societies  Library, 

New  York,  N. 


ACCIDENT   PREVENTION 

Lighting,  Value  tn.  The  Value  of  Proper  Illumination,  F.  D.  Fagan,  R.  E.  Fisher 
and  Hugh  W.  Kimball,  J!.  Electricity,  vol.  41-,  no.  4,  Feb.  15,  1920,  pp.  152-159. 
Value  of  proper  illumination  is  pointed  out  in  prevention  of  accidents,  conser- 
vation of  health  and  in  promoting  sale3  in  store  and  show  windows. 

See  also  Mine  Rescue  Apparatus. 

ACCIDENTS 

First-Aid  Regulations,  British.  First  Aid  at  Factories.  Eng.  &  Indus.  Man- 
agement, vol.  3.  no.  7,  Feb.  12,  1920,  pp.  200-204,  2  figs.  Gives  summary  of 
requirements  of  official  regulations  contained  in  circular  issued  by  English 
Government,  and  suggests  how  effective  service  may  be  installed. 

AERONAUTICS 

Research.  Education  and  Research  in  Aeronautics,  Flight,  vol.  12,  no.  9,  Feb.  26, 
1920,  pp.  245-248.  Report  of  Committee  on  Education  and  Research  in 
Aeronautics  appointed  to  considerwh  at  steps  should  be  taken  to  organize  edu- 
cation and  research  in  aeronautics  after  the  war.  Committee  recommends  that 
an  Aeronautical  Research  Committee  should  be  constituted  in  connection 
with  Air  Ministry,  and  that  encouragement  should  be  given  to  establishment  of 
Industrial  Research  Association  for  Aeronautical  Industry. 

See  also  Aeroplanes;  Aircraft;  Airship;  Aviation;  Flight;  Meteorology. 

AEROPLANE   ENGINES 

Crankcase  Production.  Turret  Lathe  Practice— IV,  Alfred  Herbert.  Machy. 
(Lond.).  vol.  15,  no.  386,  Feb.  19,  1920,  pp.  645-652,  14  figs.  Examples  of 
production  methods  employed  on  crankeases  and  other  aero-engine  details. 

Construction.     See  Liberty. 

Design,  European  Trend.  European  Aircraft  Trend  is  Toward  Large  Water- 
Cooled  Engines.  Automotive  Industries,  vol.  42,  no.  9,  Feb.  26,  1920,  pp. 
554-559,  13  figs.  Power  units  with  fixed  cylinders  numbering  more  than  six 
are  said  to  have  been  predominant  at  Paris  aeronautical  exhibition.  Designs 
are  examined  from  critical  standpoint  of  future  development. 

Fuels.  Power  Characteristics  of  Fuels  for  Aircraft  Engines.  Nat.  Advisory  Com- 
mittee for  Aeronautics,  report  no.  47,  1920,  35  pp.,  30  figs.  Tests  made  to 
determine  gasoline  or  gasolines  giving  maximum  power.  Tests  proved  that 
any  of  gasolines  used  can  be  made  by  proper  "carburating"  to  give  same  power 
within  range  of  order  of  5  per  cent.  It  is  probable  that  relative  merits  of  fuels 
of  commercial  and  war  uses  depend  upon  economy  more  than  upon  power  ability. 

See  also  Automobile  Fuels.  m 

Hispano-Suiza.  The  Hispano-Suiza  Airplane  Engine — VII  and  VIII,  H.  C.  Isenberg. 
Am.  Mach.,  vol.  51,  nos.  20  and  24  Nov.  13-20  and  Dec.  25,  1919,  pp.  849-856, 
24  figs.,  and  1051-1056,  25  figs.  Nov.  13-20;  Details  of  different  types  of  con- 
necting rods  are  given  and  a  few  of  major  operations  are  illustrated  and  des- 
cribed. Illustrations  are  also  shown  of  rods  in  various  stages  of  their  manu- 
facture. Dec.  25:  Crankshaft,  crankease,  camshaft  and  piston;  notes  on  details, 
operations  and  assembling. 

Horsepower  at  Different  Altitudes.  Extract  of  British  Report  on  Variation  of 
Engine_  Horsepower  with  Altitude.  Technical  Orders  no.  9,  Oct.  1919,  pp. 
113-115,  3  figs.  Report  is  based  on  data  secured  in  actual  flight  with  several 
types  of  engines,  including  both  water  and  air-cooled  types.  Experiments 
indicated  that  for  all  engines  available  horse-power  was  very  nearly  function 
of  first  power  of  atmospheric  pressure  and  not  of  density. 

Liberty.  Standard  Engine  Report  of  12-Cyiinder  Liberty  Engine.  Technical  Orders 
no.  9,  Oct.  1919,  pp.  13-37,  18  figs.  Information  regarding  design  and  per- 
formance of  Army  type  Liberty  engine. 


Napier-Lion.  The  450-hp.  Napier-Lion  Engine.  Aviation,  vol.  8,  no.  2,  Feb.  1.",. 
1920,  pp.  65-66,  3  figs.  Latest  model  is  fitted  witli  separate  water-jacket  for 
each  cylinder  instead  of  multiple  jacket  for  each  block  of  four  cylinders.  It 
is  said  that  weight  is  saved  in  this  manner. 

Paris  Show.  New  Aircraft  Engines  at  the  Paris  Aero  Show.  Aviation,  vol.  .8,  no  _. 
Feb.  15,  1920,  pp.  54-56,  10  figs.  General  description  of  Clerget-Blin.  Clement- 
Bayard,  Salmson,  Potez.  Peugeot,  Anzani,  Sega,  Panhard-Levassor  and 
Lorraine-Dietrich,  some  of  which  have  not  as  vet  been  tested  in  flight. 

The  Paris  Aero  Show,  1919.  Flight,  vol.  12,  nos.  6  and  7,  Feb.  5  and  12 
1920,  pp.  145-149,  11  figs.,  and  177-182,  15  figs.     Notes  on  engines  exhibited 

Performance  Calculations.  Preliminary  Airplane  Performance  Calculations. 
Technical  Orders  no.  9.  Oct.  1919,  pp.  41-104,  2S  figs.  Performance  curves 
obtained  from  standard  types  of  aeroplanes  not  equipped  with  superchargers 
nor  variable-pitch  propellers. 

Progress  During  War.  The  Aviation  Motor  (Le  moteur  d'aviation)  Aeropbile, 
vol.  27,  no.  23-24,  Dec.  1-15,  pp.  361-364,  17  figs.  Progress  during  war  is 
reviewed  and  future  developments  are  visualized. 

Spark  Plugs.     See  Spark  Plugs. 

Superchargers  for.  Supercharging  Turbo- Compressors  for  Flying  Machines 
(Flugzeuggebliise),  W.  G.  Norck  Zeitschrift  des  Vereines  deutscher  Ingenieure. 
vol.  63,  nos.  41  and  42,  Oct.  1 1  and  18,  1919,  pp.  995-1002  and  1026-1032, 47  figs. 
Cause  of  and  precautions  to  be  taken  against  decrease  of  motor  efficiency  at  high 
altitudes,  drive  and  regulation  of  turbo-compressors;  description  of  Brown, 
Boveri  &  Cie.,  Siemeps  Schuckert,  A.  E.  G.  and  Schwade  equipment. 

AEROPLANE  PROPELLERS 

Aluminum  Leaf,  Efficiency  of.  Efficiency  of  Aluminum  Leaf  on  Airplane  Propel- 
lers, A.  C.  Knauss.  Sci.  Am.  Monthly,  vol.  1,  no.  2,  Feb.  1920,  pp.  124-125, 
3  figs.  Tests  conducted  at  Forget  Products  Laboratory,  Madison,  Wis.  It  is 
concluded  that  aluminum  leaf-covering  is  "in  all  respects  as  good  and  in  most 
respects  much  better  than  spar  varnish." 

Tandem.  Tanden  Propellers  (Helices  en  tandem),  G.  Eiffel.  Aerophile,  vol.  27, 
nos.  21-22,  Nov.  1-15,  1919,  pp.  322-334,  13  figs.  Tests  to  determine  to  what 
extent  power  of  rear  propeller  is  affected  by  motion  of  fore  unit.  Three  series 
of  experiments  were  conducted:  On  two  propellers  of  equal  diameter  rotating 
with  same  speed  in  same  direction;  on  two  propellers  of  equal  diameter  rotating 
at.  different  speeds  in  opposite  directions;  and  on  two  propellers  of  different 
diameters  rotating  with  same  speed  in  opposite  directions.  Best  tandem 
arrangement  found  was  forward  propeller  of  unity  pitch  and  rear  propeller  of 
equal  or  similar  diameter,  propellers  rotating  in  opposite  directions. 

AEROPLANES 

Construction.  Cable  Lengths  and  Fitting  Angles,  Norman  L.  Kearney.  Aerial  Age, 
vol.  10,  no.  20,  March  1,  1920,  pp.  72-1-725,  4  figs.  System  of  co-ordinates  is 
suggested  for  establishing  location  points  throughout  aeroplane  similar  to  sur- 
veyor's method  of  fixing  bench  marks  and  architect's  scheme  of  establishing 
floor  levels. 

Design.  Characteristics  of  Design  Affecting  Production  .Operation  and  Maintenance  of 
Aircraft.  Percy  Bishop.  Aeronautics,  vol.  18,  no.  332.  Feb.  26,  1920,  pp. 
200-205.     Paper  read  before  Royal  Aeronautical  Society. 

Load  Factors.  Load  Factors  for  Heavier-Than-Air  Craft  Flight,  vol.  12,  no.  10, 
Mar.  4,  1920,  pp.  260-261.  Report  of  sub-committee  appointed  by  Advisory 
Committee  for  Aeronautics  to  consider  and  report  as  to  definite  rules  which 
should  be  adopted  to  govern  load  factors  required  for  all  classes  of  civil  air- 
craft and  upon  which  certificates  of  airworthiness  may  be  based. 

Metal  Construction  in.  Metal  Construction  in  Aircraft.  Metal  Industry  (Lond.). 
vol.  16,  no.  8,  Feb.  20,  1920,  p.  150.  Points  out  materials  of  construction 
for  main-plane  spars,  ribs,  etc.  Form  papers  by  J.  S.  Nicholson  read  before 
Instn.     Engrs.    &   Shipbuilders. 

Paris  Show.  The  Paris  Aeronautical  Show.  Automobile  Engr.,  vol.  10.  no.  13.5. 
Feb.  1920,  pp.  53-56,  14  figs.     Notes  specially  progress  made  since  1913. 

The  Paris  Aeronautical  Show  (Le  salon  de  l'aeronautiquel  Jean-Abel 
Lefranc.  Nature  (Paris),  no.  2393,  Feb.  7,  1920,  pp.  86-92,  15  figs.  Notes 
on  models  exhibited.     (To  be  continued.) 

Performance.  Aeroplane  Performance.  David  Yelnik.  Aerial  Ace.  vol.  10,  no.  20. 
Mar.  1,  1920,  pp.  726-727,  2  figs.  Charts  based  on  theoretical  consideration- 
of  relationship  between  W/Hp.  loading,  head  resistance  speed  and  ceiling  of 
aeroplane,  principle  being  similar  to  Eiffel's  polar  logarithmic  diagram. 

Propulsion.     See  Aeronautics,  Propulsion,  New  System  of. 

Landing,  Slow  Flyino  for.  Slow  Flying  of  Aeroplanes  (Les  regimes  lents,  en  avia- 
tion). Auguste  Forissier.  Genie  Civil,  vol.  76,  no.  8,  Feb.  21,  .920,  pp.  205- 
207,  5  figs.  Technical  study  of  lowering  speed  by  variation  of  incidence  of 
wings  or  variation  of  wing  area.  Importance  of  devising  method  of  lowering 
speed  is  pointed  out  as  possible  means  of  permitting  landing  in  reduced  apace. 
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Struts,  Design  of.     The  Li  '  \.cronautic*, 

vol    18.  n  |  l.l.  1920,  pp.  123- 

124,1  fig.,  pp    160-161,  2  figs.,  pp    178-179    I  17.  3  figs.    Feb.  5: 

ilid  ground  steel  specimens  and  on  tubular  steel  struts. 
Feb.  19.  Account  No.l85W.G  tubes 3J< in. long. 

Theory  ol  I  failing  load  of  symmetrical  strut 

of  any   taper.     March  4:   Design  of  short    I  rut.     (Continuation   ot 

serial.) 

Wivo  Beams,  Deflei  tion  OF.  The  Graplieal  Method  for  the  Deflection  of  Beams 
of  Non-Uniform  Section,  B.  C.  Boulton.  It.  M.  Priest  Aerial  Age.  vol  11, 
no.  1.  Mar.  15,  1920,  i>p.  17-19.  7  tips.  Method  is  developed  on  principle  that 
deflection  curve  of  wins  beams  of  aeroplane  can  be  obtained  from  loading 
curve  by  I  rive  integrations  or  from  moment  curve  by  two  sue  e 

integrations.     Integrations  are  performed  graphically. 

H  [NO  Dlsius.  Theories  of  Wing  Design.  Aeronautics,  vol.  38,  no.  332.  Feb.  2C 
1920,  p.  iSS.  3  figs.  Measurements  taken  by  means  of  borings  are  said  to  have 
supported  theory  that  efficiency  of  wing  is  due  to  rarefactions  of  air  and  con- 
sequent suction  action  on  upper  surface  of  wing. 

See  alio  Flying  B 

All!   COMPRESSORS 

Turbo-Compressor  Calculations.  Turbo-Compressor  Calculations,  Allen  H. 
Blaisdell.  Mech.  Ens.,  vol  42,  no.  3,  March  1920,  pp.  151-150,  6  figs.  Number 
of  stages  to  be  used  in  a  given  case  is  discussed  and  method  of  laying  out  com- 
pression di  id  of  subdividing  it  according  to  number  of  stages  to  be 
provided  for  is  explained.  Expressions  are  derived  for  actual  and  effective 
impeller  radii  ami  axial  depth  of  channel  of  any  radius  and  graphical  method 
is  outlined  lor  calculating  theoretical  head  to  be  developed  by  an  impeller. 

AIR   EJECTORS 

Theory  and  Design  \ir  Ejectors;  Theory  and  Design,  E.  J.  Lashinger.  Jl.  South 
African  Inst,  of  Engrs.,  vol.  18.  no.  6,  Jan.  1920,  pp.  89-91  and  (discussion) 
pp.  91-95.  5  figs.     Formula  for  determining  proportions  of  nozzles  to  throat. 

AIRCRAFT 

sn.  Characteristics  of  Design  Affecting  Production  Operation,  and  Main- 
tenance of  Aircraft,  Percy  Bishop.  Flight,  vol.  12,no.  IS,  Feb.  19,  1920,  pp.  216- 
219.     Paper  read  before  Royal  Aeronautical  Society. 

See  also  Aeroplanes,  Airships;  Seaplanes. 

AIRCRAFT   CONSTRUCTION   MATERIALS 

w  ■  ods.  Supplies  and  Production  of  Aircraft  Woods.  Nat.  Advisory  Committee 
for  Aeronautics,  report  no.  (17,  1919,  62  pp.,  23  figs.  Summary  of  available 
information  regarding  supplies  of  kinds  of  wood  that  have  been  used  of  seem 

.    to  l me  important  in  construction  of  airplanes,  and  on  amount  of 

lumber  of  each  species  put  on  markel  each  year 

AIRCRAFT   PRODUCTION 

■RCABBIAOES.  Aircraft  Undercarriages,  John  D.  rforth.  Flight,  vol.  12, 
no.  6,  Feb.  .",,  1920,  pp.  161-163,  2  figs.  Study  of  stresses  developed  in  under- 
carriage during  landing  with  notes  on  design  of  undercarriage  with  a  view  to 
diminishing  these  stresses.     (Concluded.) 

AIRSHIPS 

s'ss  fob.  The  Power  Plant  of  a  Modern  Airship.  W.  T.  Van  Orman.  Gas 
Engine,  vol  -'-'.  no. 3,  March  1920,  pp.  69-73,  6  figs.  General  requirements  of 
airship  engine  an-  pointed  out  and  engine  of  naval  airships  built  by  Goodyear 
Tire   A  Rubber  Co.  i^  described. 

fin  nci  pi.  i  -  ot  CONSTRUCTION.     The  Principles  of  Rigid  Airship  Construction, 

\.  1'.  Cole.  I  light,    vol.  12,  nos.  6,  7    and  8,  Feb.  5,    12  and  19,    1920,  pp.  159, 
I  fig.,  183-186    5  fig      .in  i  205-209,  6  figs.     Feb.  5:     Formula  for  determining 

trurtural  strength  of  ship,  Feb.  12:     Transverse  wiring  of  frames,  Feb.   19: 
Mannfact" 

The  I                    ■   Rigid  Airship  Construction,  A    P.  Cole.      Aeronautics, 
vol.  18,  no.32,  Feb    5    1920,  pp    126-I27and    di     u    pp    127-130.  Dimen- 

ir.n-  of  German   Zeppelin   risi't  airships.     (Concluded).     Paper  read   befon 
ftoy.   Ac  sOCp 

Rigid,  Stbi  on  in.     The  Distribution  of  Bending  Stresses  in  a  I. 

Urship,  111  I  i  '.hi       \.  ronautics,  vol.  18,  no.  330,  Feb.  12,  1920,  pp.  1  1 1 1- 

1 13,  H  fig  i  examination  of  stresses  leads  to  conclusion  that  built-up 

nil,,    be]  beam  only  when  <  1 )  cross-section  is  insctibed  in  circle, 

'2)  length  i  il,  and  (3)  there  is  no  variation  in  size  of  din 
wiring  in  :,i 

ALCOHOL 

I  1 1  i a  I  ■    -  i       pi  Alcohol  1 1  on,  (  .,1  .   i  iven  Gas,  Erm 

lO.Ouander.      \t,    •         Eng.Jl., vol.  112, no.  10,  Mar.  6, 1920, pp.  179-183. 
Writers  ex  pi  •■■  .  on  before  Cleveland  Enstn    I  n  ileohol 

extraction   from   coke-oven   gas  is  commercially  pract.n  Bi 

v  of  ethylene  by  means  of  con- 
centrated in  connection  with  ordinary  by-product  recovery 
plant  is  defined 

\ l.i.i  iv   si  EELS 

Influence  on  Progri  -     a  ad  Material, 

',,]   2,  no  2,  Feb.  1920,  pp  54-59,  10  figs,     AU03    tee! 
oarbon  and  high    peed    teels  are  described      Ingot  improvement    by  Gathi 
molds  patented  by  the  '  1:1111111:11111  Eng.  Co.  of  Baltimon  it  and 

iihj  itrated 


ALLOYS 

ELECTRICAL  Mei/TING  OF.  Electrical  Melting  of  Alloys — II,  II.  W.  Gillett.  Foundrv, 
vol.  48,  no.  6,  Mar.  15,  1920,  pp.  229-231  and  238.  Essential  and  desirable 
features  of  furnaces  for  melting  nonferrous  metals  are  outlined  and  distinctions 
are  drawn  between  their  relative  merits. 

Hardness  of.  Hardness  of  the  Most  Important  Alloys  for  Technical  Purposes,  P. 
Ludwik.  Metal  Industry  (Lond.)  vol.  16,  no.  7,  Feb.  13,  1920,  pp.  125-129. 
5  figs.  Hardness  of  most  important  alloys  of  copper,  tin,  lead,  zinc  and 
aluminum  is  examined,  both  in  case  of  cast  specimens  which  have  been  sud- 
denly quenched  and  those  which  have  been  annealed  by  means  of  chemical 
pressure  in  order  to  establish  hardening  effect  on  various  individual  constituents 
of  alloys.     Translated  from  Zeitsehrift  des  Vereins  deutseher  Ingenieure. 

See  also  Non-Ferrous  Metals. 

ALTERNATORS 
See  Bearing*,  Thrust;  Electric  Generators,  A.  C. 

ALUMINUM 

Analysis,  Method  of.  The  Analysis  of  Aluminum,  Its  Compounds  and  Alloys. 
J.  E.  Clennell.  Min.  Mag.,  vol.  22,  no.  2,  Feb.  1920,  pp.  88-93.  General 
survey  of  methods  of  analysis,  methods  of  separation  of  aluminum,  gravimetric 
methods  for  estimation  of  aluminum  in  pure  substances,  and  details  of  separa- 
tion and  estimation  of  aluminum  by  gravimetric  analysis.     (To  be  continued.) 

Navy  Specifications.  Aluminum  Rolling-Mill  Practice — I.  Commercial  Pig  and 
Scrap,  Robert  J.  Anderson  and  Marshall  B.  Anderson.  Chem.  &  Metallurgical 
Engr.,  vol.  22,  no.  11,  Mar.  17,  1920,  pp.  489-491.  Navy  Department  specifica- 
tions for  pig  aluminum  are  included. 

ALUMINUM  ALLOYS 

Analyses  of.  Aluminum  Alloys  New  and  Old.  Raw  Material,  vol.  2,  no.  2,  Feb. 
1920,  pp.  52-53.     Analyses  of  26  aluminum  alloys  and  their  uses  are  presented. 

Duralumin.  Heat  Treatment  of  Duralumin,  P.  D.  Merica,  R.  G.  Waltenberg  and 
H.  Scott.  Sci.  Papers  of  Bur.  of  Standards,  Dept.  Commerce,  no.  347,  Nov.  15, 
1919,  pp  271-316,  26  figs.  Heat  treatment  of  alloys  of  duralumin  type  was 
investigated  and  effect  observed  of  variations  in  heat-treating  conditions,  such 
as  quenching  temperature,  temperature  of  quenching  bath,  and  of  aging  or 
tempering,  and  time  of  aging  upon  mechanical  properties.  Theory  of  mech- 
anism of  hardening  of  duralumin  during  aging  after  quenching  from  higher  tem- 
peratures is  developed,  which  is  based  upon  decreasing  solubility  of  compound 
CuAL  in  solid  solution  in  aluminum  with  decreasing  temperatures  from  520 
deg.  cent,  to  ordinary  temperatures. 

AMMETERS 

Splitdorf.  Steps  in  Making  an  Aluminum  Moving  Coi!  for  an  Ammeter,  K.  II. 
Condit.  Am.  Math  ,  vol.  51,  no.  23,  Dec.  18,  1919,  pp.  1055-1056,  4  figs. 
Discussion  of  moving  coil  of  Splitdorf  meter  with  illustrations  of  various  stages 
in  transformation  of  an  aluminum  disk  into  fihished  coil. 

AMMONIA 

Synthesis  of.  An  Electrically  Heated  Bomb  for  Ammonia  Synthesis,  R.  O.  E. 
Davis  and  Harry  Bryan.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  3,  Mar.  1920. 
pp.  287-288,  3  figs.  Type  used  at  Bureau  of  Soils,  Department  of  Agriculture, 
Washington,  D.  C. 

Purification  of  Compressed  Gases  in  Testing  Catalysts  for  Ammonia  Syn- 
thesis, R.  O.  E.  Davis.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  3,  Mar.  1920, 
pp.  289-290,  3  figs.  Method  used  at  Arlington,  Va.,  plant,  in  work  on  synthesis 
of  ammonia  carried  on  in  co-operation  with  Bureau  of  Soils,  Department  of 
Agriculture  and  Nitrate  Division  of  War  Department. 

AMPLIFIERS 

Multiple-Stage.  The  Design  of  Multiple-Stage  Amplifiers  Using  Three-Electrode 
Thermionics  Valves,  C.  L.  Fortescue.  Jl.  Inst.  Elec.  Engrs.,  vol.  58,  no.  2S7, 
Jan.  1920,  pp.  65-74  and  (discussion)  pp.  74-82,  14  figs.  Amplifying  circuits 
arc  illustrated  and  limitations  to  effective  amplification  are  discussed. 


AQUEDUCTS 


San  Francisco,  Water  Supply. 

vol.  48,  no.  8,  Mar.  0,  1920,  p 


Hetch  Hetehy  Water  Supply — I. 
.  pp.  165-167,  3  figs.     Details  of  IS     . 
and  auxiliaries  for  ultimate  delivery  of  400,000,000  gal.  daily  to  San  Francisc 


Public  Works, 
154-mile  aqueduct 


at  estimated  cost  of  $45,000,000.     Description  of  Hetch  Hetehy  railroad,  68 
miles  long,  built  by  city  of  San  Francisco. 

ARCHES 

Pah  ibolic  Elastic  Rapid  Calculation  of  Deflecting  Moments  in  Parabolic  Elastic 
\rch  (Calculo  rapido  de  momentos  fiectores  en  cl  arco  elastico  parabolico), 
Cesar  Chiodi.  Reviata  del  Centro  de  Estudiantes  de  Ingenieria,  no.  203. 
May  1919,  pp.  532-542,  8  figs.  Graphs  are  given  for  determination  of  K 
and  R. 

ASH   HANDLING 

Automatic   Plants.     Automatic  Ash-Removing  Plants   (Selbsttatige  Entaschung- 

1         1       V    Cluster.     Zeitsehrift  des  Bayerischen  Revisions-Vereiu,  vol.  23, 

no.  20,  Oct.  31,   1919.  pp.  157-159,  5  figs.     Details  and  illustrations  of  light 

notion  plant,  ash  retainer,  suction  nozzle,  travelling  machine  for  breaking 

clinkers,  ami  air-pump  suction  apparatus  for  cleaning  flue. 
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ATOMS 

Energy  Stored  in.  Sources  of  Power  Known  and  XTnknown,  Oliver  Lodge.  Sci. 
Am.  Monthly,  vol.  1,  no.  2.  Feb.  1920,  pp.  108-112.  Attention  is  directed 
specially  to  energy  stored  in  atoms.  Lecture  delivered  before  Roy.  Soc.  of 
Arts. 

AUTOMOBILE   ENGINES 

Cooling  of.  The  Air  Cooling  of  Petrol  Engines,  A.  H.  Gibson.  Automobile 
Engr.  vol.  10,  no.  135,  Feb.  1920,  pp.  76-84.,  S  figs.  Laws  of  air  cooling  are 
discussed  and  results  of  experiments  are  quoted  in  which  temperature  obtained 
at  point  on  side  of  combustion  space  of  aluminum  cylinder  was  measured. 

■ign,  Improvements  in.  Needs  in  Engine  Design,  Frank  H.  Trego.  Jl.  Soc. 
Automobile  Engrs.,  vol.  6,  no.  1,  Jan.  1920,  pp.  14-15.  Needs  pointed  out 
are  closing  intake  valve  early,  small  size  of  intake  passages  and  application 
of  heat  to  mixture  after  it  leaves  carburator. 

Tendencies  in  Engine  Design.  L.  H.  Pomeroy.  Jl.  Soc.  Automotive,  Engrs., 
vol.  6,  no.  1,  Jan.  1920,  pp.  29-43,  14  figs.  Improvements  are  noted  in 
mechanical  efficiency,  engine  balancing  and  carburation  and  progress  is  surveyed 
in  utilization  of  low-grade  fuels. 

Efficiency,  Procedures  for  Bettering.  Bettering  the  Efficiency  of  Existing 
Engines,  Hugo  C.  Gibson.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  1,  Jan. 
1920,  pp.  7-13,  4  figs.  Procedure  for  bettering  efficiency  of  existing  engines 
is  outlined  which  includes  taking  gasoline  from  sources  having  end  point 
100  deg.  farh.  higher  than  is  used  today,  adopting  evaporating  apparatus 
to  engines  now  in  production  for  heating  mixture  between  carburator  and 
engine  to  such  a  point  that  diffusion  of  fuel  gases  and  air  is  complete  before 
spark  is  applied,  and  securing  automatic  control  of  temperature  of  mixture. 

AUTOMOBILE  ENGINES 

See  also  Flame  Propagation. 

AUTOMOBILE   FUELS 

Composite  Blends.  Composite  Fuels,  Joseph  E.  Pogue.  J!.  Soc.  Automotive 
Engrs.,  vol.  0,  no.  1,  Jan.  1920,  pp.  47-4S.  Possibilities  of  developing  com- 
posite fuels  of  blends  for  internal-combustion  engines  are  pointed  out. 

AUTOMOBILES 

Comparison  of,  Formula  for.  "K"  up  to  Date.  P.  A.  Popp£.  Autocar,  voi.  64, 
no.  1269,  Feb.  14,  1920,  pp.  2S3-286,  1  fig.  Writer  explains  how  comparatively 
simple  variations  from  and  additions  to  original  "K"  formula  can  be  used  to 
give  definite  comparisons  between  ears  of  varying  efficiency  designs. 

Construction  Details.  Chassis  Details  of  New  Models  Point  to  Design  Improve- 
ment, J.  Edward  Sebipper.  Automotive  Industries,  vol.  42,  no.  8.  Feb.  19, 
1920,  pp.  512-513,  6  figs.  Based  on  analysis  of  details  of  construction  as  seen 
at  1920  show*. 

Spring  Suspension.  Springs  and  Springs  Suspensions,  Barlow.  J.  Soc.  Auto- 
motive Engrs.,  vol.  6,  no.  1,  Jan.  1920,  pp.  49-55,  16  figs.  Technical  consider- 
ations are  made  of  present  ordinary  types  of  suspension  and  method  is  sug- 
gested to  provide  auxiliary  spring,  preferably  of  leaf  type  between  main  spring 
and  axle  in  order  to  obtain  increased  comfort. 

AVIATION 

Commercial.  Commercial  Aviation  (Exploitation  commerciale  d*  l'aviation"). 
Aerophile.  vol.  27,  nos.  23-24,  Dec  1-15.  1919,  pp.  365-367.  2  figs.  Character 
of  organization  of  service  is  visualized  and  design  is  presented  of  aerial  port 
as  conceived  by  the  Service  de  la  Navigation  Aeriennc,  France. 

Evolution  of  Aviation  from  1914  to  1920  (Involution  de  l'aviation  de 
1914  a  1920\  Aerophile,  vol.  27,  no.  23-24,  Dec.  1-15,  1910,  pp.  354-358,  11  figs. 
It  is  noted  how  war  stimulated  progress,  and  commercial  possibilities  of  avia- 
tion are  visualized. 

BARGES 

Reinforced-Concrete.  Reinforced-Concrete  Barges  on  the  Danube  River 
(Donauschleppkiihne  aus  Eisenbeton),  E.  Foerster.  Zeitschrift  des  Vereines 
deutscher  Ingenieure,  vol.  63,  no.  42,  Oct.  18,  1919,  pp.  1021-1026,  21  figs. 
Details  and  illustrations  of  construction  and  design  of  two  barges  built  under 
army  supervision  during  war.  Comparisons  between  load  and  bending  tests 
of  these  boats  and  of  a  steel  barge  of  similar  dimensions  are  made  and  results 
are  presented  in  curves. 

BEAMS 

Buckling  of.  The  Buckling  of  Deen  Beams — II,  J.  Prescott.  London,  Edinburgh 
and  Dublin  Philosophical  Mag.,  vol.  39,  no.  230,  Feb.  1920,  pp.  194-223. 
9  figs.  In  previous  paper  (Philosophical  Mag  ,  Oct.  19181  differential  equations 
for  each  type  of  beam  were  wo.'ked  out  separately.  In  present  paper  it  is 
shown  that  they  all  come  under  one  general  form. 

BEARING   ALLOYS 
.See    Tin,   Conservation   of. 

BEARINGS 

Thrust,  Hydroelectric  Vertical  Hydroelectric  Thrust  Bearings,  L.  W.  Wyss. 
Power  Plant  Eng.,  vol.  24,  no.  6,~Mt.  15.  1920,  pp.  329-331/7  figs.  Descrip- 
tion of  four  most  common  types,  and  notes  on  their  care. 


Thrust,  Spring.  Bearings  and  Lubrication  for  Vertical  Shaft  Alternators,  T.  W 
Gordon.  Gen.  Elec.  Rev.,  23,  no.  2,  Feb.  1920,  pp.  162-166,  9  figs.  Methods 
of  lubricating  and  cooling  spring  thrust  bearing  used  for  large  vertical  shaft 
machines. 

Thrust,  Mitchell.  The  Theory  of  the  Mitchell  Thrust  Bearing,  Eng  ,  vol  100 
no.  2825  Feb.  20,  1920,  pp.  233-236,  6  figs.  Discussion  of  mathematical 
theory  of  device  developed  by  G.  M.  Mitchell  which,  it  is  stated,  is  only  really 
important  extension  to  Osborne  Reynold's  theory  of  lubrication  yet  effected, 
formulae  and  equations  are  presented  and  discussed. 

BELTS 

Flexible  Wire  A  Flexible  Wire  Driving  Belt  with  Soft  Running  Surface  (Draht- 
gliedertreibriemen  mit  weicher  Laufflache),  Hans  Mitermayr.  Zeitschrift 
ties  \  ereines -deutscher  Ingenieure,  vol.  63,  no.  43,  Oct.  25.  1919,  pp.  1057-1061. 
20  figs,  oielt  consists  of  flat  wire  spiral  links  wound  alternately  right  and  left 
and  joined  together  by  cross  pins.  Paper  yarn  is  wound  between  spirals,  and 
projects  above  them,  thus  giving  a  soft  running  surface  and  necessary  adhesion 
tor  generating  purposes.       These  belts  were  developed  as  a  substitute  for 

leather  belts  and  tests  are  said  to  show  that  power  output  is  as  great  as  with 
leather  belts  of  same  width  and  in  emergency  cases  even  greater  but  they  are 
not  practicable  for  all  installations  because  they  lack  elasticity  of  leatlu; 
belts.     Results  of  tests  are  given. 


See  Silos. 


BINS 


BLAST-FURNACE   GAS 


Halherg-Beth  Cleaning  System.  Cleaning  Blast-Furnace  Gases.  Elec.  Rev. 
(Lond.),  vol.  87,  no  2202  Feb.  6,  1920,  pp.  164-166,  10  figs.  Description  of 
Halberg-Bcth  dry  gas-cleaning  system. 

BOILER  FIRING 

Coal  vs.  Oil.  Changing  from  Coal  to  Oil  Robert  Sibley  and  Chas.  H.  Delany. 
Jl.  Electricity,  vol.  44,  no.  4,  Feb.  15,  1920,  pp.  175-177,  5  figs.  Comparison 
of  cost  of  fuel  oil  with  that  of  coal  of  various  heating  values. 

Control  Apparatus.  Rate  of  Steam  Flow  to  Regulate  Boiler,  Blast  Furnace  & 
Steel  Plant,  vol.  8,  no.  3,  Mar.  1920,  pp.  208-210,  4  figs.  Apparatus  designed 
to  control  combustion  primarily  from  variations  in  rate  of  steam  flow  Recipro- 
cating valve  is  used  to  control  steam  supply  to  stoker  drive. 

Pulverized-Coal,  Canada.  Waterford  Lake  Power  Plant  of  the  Dominion  Coal 
Co.,  Frank  H.  Kneeland.  Coal  Age,  vol.  ±7.  no.  8,  Feb.  19,  1920.  pp.  354- 
355  Coal-mine  power  plant  where  powdered  coal  is  burned  under  Bettington 
boilers. 

Small  Anthracite  on  Stokers.  Colliery  Boiler  Plant  Satisfactorily  Burns  No  2 
Tank  Barley.  D.  C.  Ashmead.  Coal  Age,  vol.  17.  no.  10,  'Mar.  4,  1920. 
pp.  430-433,  7  figs.  Describes  boiler  plant  just  completed  near  Wilkes-Barre. 
Pa.,  rebuilt  during  operation.  Satisfactory  result  are  said  to  be  obtained 
by  burning  small-size  anthracite  on  automatic  stokers.  Building  is  said  to 
be  kept  cool  even  in  summer  by  draft  fans. 

Tests.  Results  of  Forty-One  Steaming  Tests  Conducted  at  the  Fuel  Testing  Station, 
Ottawa,  John  Blizzard  and  E.  S.  Malloch.  Canada  Department  of  Mines. 
Bulletin  no.  27,  1920,  83  pp.,  41  figs.  Tables  and  diagrams  show:  Quantitv 
of  fuel  burned  to  generate  a  definite  quantity  of  energy:  amount  of  ash,  clinker 
and  refuse  removed  while  generating  same  definite  quatity  of  .strain:  fraction 
of  total  refuse  which  was  withdrawn  by  cleaning  and  slicing  from  above  grate 
bars;  and  difference  in  draft  pressure  below  bars  and  in  flue  leaving  boiler. 

Wood,  Refuse  for.  The  Economy  of  Wood  Refuse  for  Generating.  Heating  and 
Power  Steam  in  Woodworking  Plants  (Die  Wirtschaftliehkeit  der  Abfallholzver- 
wendung  zu  Heiz-und  Kraftdampt  fur  Holzbearbeitungsbetriebe),  M.  A. 
Niiseheler.  Zeitschrift  des  Bayerischen  Revisions-Vereins,  vol.  23,  no.  18, 
Sept.  30.  1919,  pp.  142-144.  Calculation  of  economy  of  steam-engine  opera- 
tion as  load  balance  of  boiler  plant  for  use  as  motive  power  for  saw-mill 
machinery.     (Concluded.) 


See  also  Stokers. 


BOILERS 


Gas-Fired.  Gas  Fired  Boilers.  Gas  World,  vol.  72,  no.  1857,  Feb.  21.  1920, 
pp.  157-158,  2  figs.  Recently  published  patent  specifications  describing  new 
method  of  applying  gas  burners  to  multitubular  steam  generators 

Locomotive.     See  Loeomnlire  Boilers. 

Scale  in.  Prevention  of  Scale  in  Steam  Boilers,  W.  H.  Porter.  Mech,  World,  vol.  67. 
no.  1729.  Fob.  20,  1920,  pp.  121-122.  To  avoid  exco.-ive  concentration  of 
soluble  salts  in  boiler  it  is  pointed  out  that  water  must  be  blown  out  daily  to 
keep  density  down  to  limit  depending  upon  type  of  boiler,  working  pressure, 
and  character  of  water. 

Effect  of  Incrustation  on  Action  and  Safety  of  Steam  Boilers  (Der  Einfluss 
des  Kesselsteins  auf  die  Leistung  und  Sicherheit  der  Dampf kcssel) ■  H.  Dienlein. 
Zeitschrift  des  Bayerischen  Revisions- Verein,  vol.  23,  no.  20,  Oct.  31,  1919, 
pp.  159-160,  1  fig.  Presents  curve  ami  table  showing  effect  of  incrustation  on 
heat  utilization.  Discusses  article  by  F.  Krauss  in  Zeitschrift  der  Dampfkes- 
seluntersuchungs-  und  Yersicherungsgesellsehaft  in  Wien  (Vienna),  1918,  no.  2. 

Water-Tube,  Baffle  Walls  of.  Baffle  Walls  of  Water-Tube  Boilers  (Die 
Lenkwande  von  Wasserrohrkesseln),  H.  Pradei,  Elektrotechnischer  Anzeieer, 
vol.  36,  no  105,  Sept.  30,  1919,  pp.  497-499.  7  figs.  Shitcs  that  transmission 
of  heat  and  efficiency  of  boiler  depend  upon  proper  installation  of  baffle  walls. 
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BON1  S   SYS1  EMS 

SON  „m,  i  i  miiI  Bonus  Systems     VI,  Herbert 

i     '  Eng.  4  Indus.  Management,  vol  3,  no.  6,  Feb.  5, 1920,  pp.  163- 

irnl  efficiency  systems  of  wage  paj  menl 

mm  Oi-ri'i  i  K<  hi  im.ii  BY.  Efficiency  Methods  Triple  Foundry  Output, 
t  '  I.  W  right  In. n  Age.  vol.  104,  "...  13,  Sept.  25,  1919,  pp.  S49-S.35,  13  figs 
1.  illard  Machine  Co.,  Bridgeport,  Conn.,  greatly  increases 

production  bj   bonus  plan.     I):iilv  record  pn   man  is  said  to  be  up  from  360 

BB  USES 

im  The  1  se  ■■:  Back-Steam  as  a  Brake;  Its  Power  and  Its  Present  I  se 
A  Herdner  Bui.  Int.  Ey,  Usn.,  vol.  1,  no.  4-5-6,  Oct.-Nov.-Dec  1919, 
pp.  197-206  ( objections  against  using  back  steam  as  brake  are  examined  and 
separately  dis  mussed 

Ele<  rBOMAOKBTii  rheorj  oi  Electromagnetic  Brake  la  teoria  del  Ereno  elect  ro- 
magnetico  Contribution  al  Estudio  do  las  Ciencias  fisicas 

-y  i,  I  ..I  nacional  de  la   Plata,  vol.  2,  no.  43,  Sept.   1919, 

pp  Behavior  of  metallic  sphere  turning  in  magnetic  field  is 

determined    theoretically.     Equations    for    braking   couple   are   derived    and 
stability  of  motor  provided  with  electromagnetic  brake  is  discussed. 

Freight-Train  Continuous  Brakes  for  Heavy  Goods  Trains.  Ry.  Gaz.,  vol.  32, 
BO.  6,  Feb  6,  1920,  pp  189-193,  9  figs.  "Loud"  brake  which  provides  for 
augmentation  of  brake  power,  when  desired,  on  loaded  cars  fitted  with  auto- 
ikc.  Device  is  being  used  on  Great  Indian  Peninsula  Ry. 
Development  and  Arrangement  of  Brakes  for  Through  Freight  Trains 
(Die  Ausbildung  uml  F.mrichtung  der  durchgehenden  Giiterzugbremse),  G. 
Oppermann  Vnnalen  fur  Gewerbe  und  Bauwesen,  vol.  85,  no.  2,  July  15. 
1919,  pp  13-16,  6  figs.  Details  of  Kunze-Knorr  and  Oppermann  compound 
brakes. 

BRASS 

\n  hut.,  Effect  of  Adding.  Copper.  Zinc  and  Nickel  Alloys  (Sur  les  alliages  de 
euivre.  de  ziue  et  de  nickel),  Leon  Guillet.  Compt.es  rendus  des  Seances  de 
I'Academie  des  Sciences,  vol.  170,  no.  8,  Feb.  23,  1920,  pp.  460-4(52.  Experi- 
ments established  that  effect  of  nickel  in  brass  is  to  raise  position  of  transforma- 
tion points  and  to  facilitate  its  forging  at  high  temperatures. 

Sr  vndardization  of.  The  Standardization  of  Metals  and  Metal  Allovs.  Metal 
Industry  (Lond.1,  vol.  16,  nos.  8  and  9,  Feb.  20  and  27.  1920,  pp.  141-143  and 
161-163.  Report  submitted  to  German  Committee  for  Standardization  of 
Metals  3iid  Metal  Alloys,  dealing  with  standardization  o  most  important 
brass  and  bronze  alloys. 

BRICKYARDS 

MANAGEMENT.     .SVe  Industrial  Management,  Brickyards. 

BRIDGES 

»TT,  System  ion  Numbering.  A  Comprehensive  System  for  Numbering 
Count v  Bridges,  Harry  F.  Harris.  Good  Roads,  vol.  19,  no.  6,  Feb.  11,  1920, 
pp.  81-82.     Exposition  of  Dewey  decimal  system. 

BBIDGES,    RAILWAY 

R  using  and  Repairing.  The  Raising  and  Repair  of  the  Railway  Bridge  at  Hou- 
plinee,  E    M    Sinauer.     Bui.  Int.  Ry.  Assn.,  vol.  1,  nos.  4-5-6.  Oct. -Nov. -Dec. 

1919,  pp.  238-244,  2  tigs.     Bridge  consisted  of  single  span,  125  ft.  clear,  total 
weight  being  about,  100  tons. 

L, SPECIFIC ATIONB  FOB.  Report  of  Committee  XV — On  Iron  and  St ee'  Structures. 
Bill.  Am  Ry  I. ni/  Vssn  .  vol.  21,  no.  223.  Jan.  1920.  pp.  429-520,  46  figs. 
'  ieneral  specifications  for  steel  railway  bridge,  and  comparison  of  column 
formulas. 

I'.l  11. DING   CONSTRUCTION 

-TANOAriDiZATioN  01  SpE(  IFICATIONS.  Practical  Economics  Secured  by  Standardi- 
zation of  Construction  Specifications.  R.  C.  Marshall,  Jr.  Am  Architect, 
vol.  117,  no.  2302,  Feb.  !.  1920.  pp.  165-168.  It  is  pointed  out  that  Depart- 
ment of  Public  Works,  in  conference  with  national  technical  societies,  could 
establish  in  most  effective  manner  standard  specification  for  Government  work 
which  would  insure  both  safety  and  economy  of  design  and  results  would 
in  very  few  yean  pay  thousand-fold  return  on  investment.  Extracts  from 
address  before  Nat     Department  of  Public  Works  Assn. 

CAPSTANS 

Electbic       Electrii  ris  for  Railway  Work.     Ry    Gaz.,  vol.  32,  no.  6,  Feb.  6. 

1920,  Pp.    196-196,  3   tigs.     Capstan  made   I        riiomas  Broudbent   &  Sons, 
Ltd  .    lliibber.-tielil.    England. 

CARBURETORS 

iTOMIZATIOM  Fl  PREHEATING  Study  of  Preheating  and  \tonu/.:it  ion  in  Carburetors 
(I. tmle  de  rechauflage  et,  de  la  pulverisation  dan-  lei  carburateure).  Genie 
civil,  vol  76.no  5,  Jan.  31,  1920,  pp  119  121,  6  figs  Urvantagi  i  of  atomiza- 
tion  over  preheating  are  pointed  out,     (Concluded  I 

caps,   FREIGHT] 
1  ')■  ■ipmi.nt.  [mm  in.-,  "i      The  Inspection  of  Freight  Equipment,  I..  K    Sillcox. 

Rv    Meel,    Bngi  .  vol    91.  no.  8,  Mar.   1920,  PP    149-152.      Dele.  I  ,  ,,l  couplers 

and  related  parts  are  summarised  and  federal  requirements  for  safety  appliances 
are  mentloni  ■  ! 


TARS,    TANK 

Wrecks  and  Derailments,  Handling.  Handling  Wrecks  and  Derailments  Involv- 
ing Loaded  Tank  Cars,  W.  S.  Topping.  Ry.  Mech.  Engr.,  vol.  94,  no.  3,  Mar. 
1920,  pp  157-158.  Rules  are  formulated  for  safely  handling  wrecks  while  tank 
ears  are  leaking  gasoline  copinously,  or  gasoline  which  has  already  escaped 
in  quantity  is  still  uncared  for. 

CAST    IRON 

Silicon,  Influence.  Investigation  of  Silicon  Reviewed,  T.  Turner.  Foundry, 
vol.  48.  no.  5,  March  1,  1920,  pp.  184-186.  Highest  tensile  strength  of  cast 
iron  has  been  obtained  with  1.8  per  cent  silicon  and  hardness  has  been  found 
to  decrease  until  iron  contained  approximately  2.5  per  cent  silicon.  Paper 
n  ad  before  Coventry  branch,  Instn.  of  British  Foundrymen. 

The  Influence  of  Silicon  in  Cast  Iron  Foundry  Trade  .11.  &  Pattern  Maker, 
vol.  22,  no.  218,  Feb.  1920,  pp.  101-108,  7  figs'.  Results  of  various  experi- 
mentors  are  quoted.  It  is  noted  that  bar  of  pure  washed  iron  contracts 
uniformly  throughout  cooling;  immediately  on  addition  of  0.23  per  cent 
silicon  marked  expansion  of  units  becomes  evident  after  solidification,  expan- 
sion increasing  by  160  units  to  240  units  on  formation  of  graphite. 

CEMENT 

Fineness,  Effect  of.  Effect  of  Fineness  of  Cement,  Duff  A.  Abrams.  Bui.  4, 
Structural  Materials  Research  Laboratory,  Dee.  1919,  81  pp.,  36  figs.  Report 
covers  compression  tests  on  over  six  thousand  6-in.  by  12-in.  concrete  cylinders, 
nine  thousand  compression  and  tension  tests  of  mortar  and  several  thousand 
miscellaneous  tests.  Strength  tests  of  concrete  and  mortar  were  made  at 
ages  of  seven  days  to  one  year.  Information  was  secured  on  effect  of  fineness 
of  cement  under  following  conditions:  (1)  Effect  of  fineness  of  cement  on 
strength  of  concrete;  (2)  quality  of  concrete  using  different  cements;  (3)  effect 
of  quantity  of  cement  used;  (4)  effect  of  consistency  of  concrete;  (5)  effect  of 
size  and  grading  of  aggregate;  (6)  variation  in  type  of  aggregate;  (7)  effect 
of  age  of  concrete;  (8)  elongation  and  contraction  of  concrete;  (9)  effect  of 
fineness  of  cement  on  workability  of  concrete.  Reprint  from  Proc.  of  Am. 
Soc.  for  Testing  Materials. 

CEMENT,   PORTLAND 

Raw  Materials.  Analysis  of  Portland  Cement  Raw  Mixture,  J.  C.  Witt.  Cement. 
Mill  and  Quarry,  vol.  16,  no.  5,  Mar.  5,  1920,  pp.  23-27,  2  figs.  Of  two  classes 
of  methods  for  determining  calcium  carbonate  content  of  portland-cement 
raw  mixture,  namely  those  in  which  calcium  is  determined  and  those  in  which 
other  constituent  is  determined,  methods  of  latter  class  are  held  to  be  simpler 
and  more  rapid. 

Producing  Raw  Materials  for  Portland  Cement — V  and  VI,  Oliver  Bowles. 
Cement,  Mill  &  Quarry,  vol.  16.  nos.  4  and  5,  Feb.  20  and  Mar.  5,  1920,  pp. 
13-17,  5  figs.,  and  19-22,  Feb.  20:  Notes  on  use  of  tripod  drills  where  rock 

contains  pockets  of  clay,  use  of  hammer  drills,  arrangement  of  churn-drill 
holes  for  multiple  shots,  difficulties  encountered  in  steeply  inclined  beds,  and 
"gopher-hole"  or  "tunnel"  method  of  blasting.  Mar.  5:  Types  of  explosives 
used  in  quarrying  cement  rock. 

CENTRAL   STATIONS 

Communication  with  Substations.  Intercommunication  of  Central  Electric 
Station  and  Substations  Feeding  High  Tension  Net-work  (Note  sur  les  liaisons 
entre  une  centrale  electrique  et  les  sous-stations  alimentant  un  reseau  de 
distribution  it  haute  tension),  A.  Laucagne.  Revue  generale  de  l'Electricite. 
vol.  7,  no.  5,  Jan.  31,  1920,  pp.  157-162,  5  figs.  Discusses  introducing  system 
of  wireless  telegraphy  and  telephony,  similar  to  that  at  present  used  in 
telephone  systems,  which  centralizes  control  at  office  of  load-dispatcher. 

Economy  of  Installation.  Economy  in  Fuel  Consumption,  C.  E.  Stromver. 
Eng.  &  Indus.  Management,  vol.  3,  no.  7,  Feb.  12,  1920,  pp.  195-198.  Writer 
suggests  that  wherever  two  works  are  situated  not  too  far  apart,  one  requiring 
much  power  and  the  other  much  steam  for  boiling,  they  could  with  advantage 
combine  their  steam  requirements  and  thus  reduce  their  joint  coal  bill  by 
one-half. 

CHEMICAL   INDUSTRIES 

Span.  The  Chemical  Industry  and  Trade  of  Spain,  O.  P.  Hopkins.  Jl.  Indus.  & 
Eng.  Chem.,  vol.  12,  no.  3,  March  1920,  pp.  223-227.  With  tables  giving 
imports  and  exports  of  chemicals  and  allied  products. 

CHIMNEYS 

Earthquake-Resisting.  Self-Supporting  Chimneys  to  Withstand  Earthquake. 
C.  R.  Weymouth.  Mech.  Eng.,  vol.  42,  no.  3,  March  1920,  pp.  157-160  and  204- 
205,  2  figs.  Studies  of  Japanese  investigating  committee  are  examined  in 
light  of  records  secured  from  San  Francisco  earthquake  of  1906.  Theory 
is  developed  that  a  chimney  should  be  considered  as  body  oscillating  about 
center  of  percussion. 

Radial  Brick.  Anaconda  Chimney  Largest  and  Tallest  in  the  World.  Public 
Works,  vol.  48,  no.  9,  Mar.  13,  1920,  pp.  181-183,  3  figs.  Structure  is  585  ft. 
tall  weighs  30,000  tons  and  has  60  ft.  inside  diameter  at  top.  It  is  said  that 
6,000.000  radial  bricks  were  required. 

R  i  i  n forced-Concrete.     See   Water   Towers,  Reinforced-Conere'.e. 

CINEMATOGRAPH 
See  Motion-Picture   Photography. 
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COAL 

Bituminous,  Storage  of.  Storage  of  Bituminous  Coal,  1918-19,  H.  H.  Stock.  Coal 
Industry,  vol.  3,  no.  2,  Feb.  1920,  pp.  105-108.  Reasons  for  storing  coal  are 
presented  and  seale  of  prices  similar  to  that  prevailing  in  anthracite  field 
is  advocated. 

COAL  BREAKERS 

Anthracite.  How  an  Anthracite  Breaker  was  Remodeled — I,  Dever  C.  Ashmead. 
Coal  Age,  vol.  17.  nos.  11  and  12.  Mar.  11  and  18,  1920,  pp.  483-486,  8  figs., 
and  532-535,  2  figs.  Mar.  11:  How  concrete  was  largely  substituted  for  wood 
during  operation  of  breaker.  Mar.  IS:  Adoption  of  web  preparation  on 
account  of  its  claimed  greater  simplicity  and  efficiency. 


Superimposed  Beds,  Working.  Simultaneously  Working  the  Superimposed  Coal 
Beds  of  Virginia.  Donald  J.  Baker.  Coal  Age,  vol.  17,  no.  11,  Mar.  11,  1920, 
pp.  479-482,  8  figs.  Output  from  four  operations  in  four  different  beds  is 
fed  to  one  conveyor  and  prepared  in  one  tipple. 


See.  Alcohol. 


COAL   DEPOSITS 

United  States.  The  Coal  Fields  of  the  United  States — The  Coal  Fields  of  Ohio, 
J.  A.  Bownocker.  Department  of  the  Interior,  U.  S.  Geol.  Survey,  profes- 
sional paper  100-B,  Oct.  29,  1917,  62  pp..  54  figs.,  1  on  supp.  plate.  General 
features  of  coal  beds  in  Pottsville,  Allegheny,  Conemaugh,  and  Monongahela 
formations.  Composition  and  use  of  Ohio  coals.  A  computation  of  original 
coal  content  of  the  fields,  by  Frank  R.  Clark,  is  appended. 

The  Coal  Fields  of  the  United  States — General  Introduction,  Marius 
R.  Campbell.  Department  of  the  Interior,  U.  S.  Geol.  Survey,  professional 
paper  100-A.  Feb.  24,  1917,  33  pp.,  4  figs.,  1  on  supp.  plate.  Notes  on  ranks 
of  coal  and  comparison  of  different  ranks;  classification  of  the  coal  areas; 
production  and  original  tonnage  of  coal;  and  analyses  of  representative  coals. 

COAL   DISTILLATION 

By-1'koducts,  Recovery  of.  Recovery  of  By-Products  of  Coal  Distillation  in 
Steam  Power  Plants  (Die  Gewinnung  von  Nebenprodukten  der  Kohlendestil- 
lation  in  Dampfkraftwerken),  K.  Wilkens.  Elektrisehe  Kraftbetriebe  u. 
Bahnen,  vol.  17,  no.  30,  Oct.  24,  1919,  pp.  233:235,  1  fig.  Most  important 
condition  for  low-temperature  tar  recovery  is  said  to  be  even  heating  of  coal 
to  be  distilled  at  400  to  500  deg.  cent,  and  prevention  of  any  overheating,  as 
well  as  prompt  removal  of  distilled  products  from  hot  zone.  Describes  dis- 
tillation process  evolved  by  writer,  by  which,  it  is  claimed,  only  part  of  coal 
which  is  lost  is  the  low-temperature  tar  removed  from  boiler  furnace,  whereas 
the  gas  product  as  well  as  remaining  semi-cokes  are  fed  to  furnace. 

COAL   HANDLING 

English  Telpher  System.  British  Coal  Handling  Equipment  Contrasted,  H. 
Hubert.  Coal  Trade  Jl.,  vol.  51,  no.  8,  Feb.  25,  1920,  pp.  215-216,  2  figs. 
Mono-rail  telpherage  system  is  said  to  be  in  favor  at  public  utility  plants 
in  England. 

COAL  INDUSTRY 

Germany.  The  German  Coal,  Iron  and  Steel  Industries.  Iron  and  Coal  Trades 
Review,  vol.  100,  no.  2711,  Feb.  13,  1920,  pp.  214.  It  is  stated  that  total 
production  of  coal  throughout  country  in  1919  was  116,500,000tons  as  compared 
with  160,500,000  tons  in  previous  year,  and  of  lignite,  93,800.000  tons  and 
100,600,000  respectively. 

Profits  and  Prices  in  England.  Profits  and  Prices  in  the  Coal  Mining  Industry. 
Colliery  Guardian,  vol.  119,  no.  3085,  Feb.  13,  1920,  pp.  450-452.  Report 
by  Alfred  Tongue  &  Co.,  chartered  accountants,  Manchester  and  Glasgow, 
on  investigation  into  finances  of  coal  mining  industry.  Summary  of  estimated 
deficiency  for  year  from  July  16,  1919,  and  analysis  of  exports. 

COAL   MINES 

Economic  Layout.  Planning  a  Mine  So  as  to  Secure  Maximum  Recovery,  W.  B. 
Riggeleman  and  Evan  L.  Griffiths.  Coal  Age,  vol.  17,  no.  9,  Feb.  26,  1920, 
pp.  389-391,  2  figs.  Comparative  study  of  various  methods  of  operating 
coal  mines,  with  diagram  illustrating  amount  of  coal  removed  by  each  method. 

France,  Destruction  of.  Systematic  Destruction  by  the  Germans  of  the  Col- 
lieries in  the  North  of  France  (Les  destructions  systematiques  commises  par 
les  Allemands  dans  les  houilleres  du  nord  de  la  France),  M.  Gruner.  Genie 
Civil,  vol.  76,  no.  5,  Jan.  31,  1920,  pp.  113-118,  19  figs.  Presidential  address 
delivered  before  Societe  des  Ingenieurs  Civils. 

COAL   MINING 

Electrically  Operated  Mines.  A  War-Time  Plant  in  the  Pittsburgh  Field, 
Donald  J.  Baker.  Coal  Age,  vol.  17,  no.  12,  Mar.  18,  1920,  pp.  527-531,  11  figs. 
Description  of  colliery  operated  mostly  by  electricity. 

Electric  Service  in  Illinois  Coal  Mine,  H.  W.  Eales.  Elec.  World,  vol.  75, 
no.  12,  Mar.  20,  1920,  pp.  676-678,  5  figs.  Installation  of  Union  Colliery 
Co.  at  Dowell,  where  energy  consumption  is  said  to  be  about  4  kw-hr.  per  ton 
of  coal  mined. 

France.^  Mining  of  the  Great  Coal  Deposits  at  Saint-Eloy-Des-Mines.  Puy-de- 
Dome  (L'exploitation  des  grandes  couches),  Louis  Martin.  Bulletin  et  comptes 
rendus  mensuels  de  la  Societe  de  lTndustne  Minerale,  vol.  16,  no.  4,  1919, 
pp.  261-289,  14  figs.  There  are  two  coal  layers,  one  8  m.  to  10  m.  and  the 
other  15  m.  to  20  m.  in  thickness,  separated  by  carbonaceous  schist  0  m.  to 
10  m.  thick. 

Strip  Mining.  Open  Cut  or  Strip  Mining  and  Its  Development,  H.  B.  Miller. 
Coal  Age,  vol.  17,  no.  10,  Mar.  4,  1920,  pp.  434-436.  It  is  pointed  out  that 
in  selecting  method  of  strip-pit  operation  shape  and  size  of  area  worked, 
thickness  of  overburden,  local  topography,  required  output,  source  and  quality 
of  water  supply,  position  of  roads,  buildings  and  wooded  areas  above  crop  line, 
railroad  approach  and  rights  of  way  must  all  be  considered. 


COKE-OVEN   GAS 


COLLOIDS 


Solutions,  Study  of.  Contribution  to  the  Study  of  Colloidal  Solutions  (Coiitri- 
bucion  al  estudio  de  las  soluciones  coloidales),  Teofilo  Isnardi.  Contribucion 
al  Estudio  de  las  Ciencias  fisicas  y  matematicas,  Universidad  nacional  de 
la  Plata,  vol.  2,  no.  43,  Sept.  1919,  pp.  379-387,  3  figs.  Depolarization  of 
Tyndall  light  in  gutta  percha  solutions  was  found  to  vary  with  concentration, 
and  in  silver  solutions  to  diminish  as  ultrafiltration  becomes  more  thorough. 

Synthesis  of.  Colloidal  Synthesis  by  Means  of  the  Undulatory  Current  Arc 
(Kolloidsynthese  mittelst  des  Wellenstromlichtbogens),  Gosta  Borjeson  and 
The  Svedberg.  Kolloid-Zeitschrift,  vol.  25,  no.  4,  Oct.  1919,  pp.  154-158, 
9  figs.     Actions  of  various  metals  and  electrodes  is  described. 

CONCENTRATION 

Ore.  Recent  Ore  Concentration  Developments  by  the  Consolidated  Mining  and 
Smelting  Co.  of  Canada,  Ltd.,  R.  W.  Diamond.  Can.  Chem.  Jl.,  vol.  4, 
no.  3,  Mar.  1920,  pp.  74-75.  Results  of  laboratory  tests  for  treatment  of 
Sullivan  ore  and  Rossland  ore. 

CONCRETE 

Consistency,  Apparatus  for  Determining.  An  Apparatus  for  Determining  the 
Consistency  of  Concrete,  F.  L.  Roman.  Eng.  &  Contracting,  vol.  53,  no  9, 
Mar.  3,  1920,  pp.  240-241,  1  fig.  Results  of  experiments  with  truncated 
cones  for  slump  tests  of  concrete. 

Pressure  Against  Forms.  Pressure  of  Green  Concrete  Against  Forms,  E.  B.  Smith. 
Concrete,  vol.  16,  no.  3,  Mar.  1920,  pp.  158-161,  5  figs.  Results  of  experi- 
ments made  by  U.  S.  Bur.  of  Public  Roads  indicated  that  fundamental 
pressure  of  concrete  against  form  was  about  1  lb.  per  sq.  in.  for  first  foot  of  head. 
It  was  also  found  that  maximum  pressure  increased  as  consistency  of  concrete 
was  made  drier  within  limit  of  workability. 

Removal  by  Blasting.  Blasting  Concrete,  S.  R.  Russel,  Cement  &  Eng.  News, 
vol.  32,  no.  3,  Mar.  1920,  pp.  34-36,  5  figs.  Examples  are  quoted  and  opinion 
is  expressed  that  concrete  can  be  removed  with  explosives  in  all  cases  at  great 
saving  of  both  time  and  money. 

Surface-Treated.  New  Developments  in  Surface  Treated  Concrete  and  Stucco,. 
J.  C.  Pearson  and  J.  J.  Earley.  Concrete,  vol.  16,  no.  3,  Mar.  1920,  pp.  111- 
114,  8  figs.     Method  of  obtaining  permanent  colors  in  concrete  surfaces. 

CONCRETE   CONSTRUCTION,   REINFORCED 

Contractor's  Plant.  Contractor's  Plant  for  Reinforced  Concrete  Construction 
Concrete,  vol.  16,  no.  3,  Mar.  1920,  pp.  115-120.  2  figs.  Plant  showing 
method  of  operation  used  by  Turner  Construction  Co.  of  buildings  for  TJ.  S. 
Aluminum  Co.,  Edgewater,  N.  J.  From  Committee  report  presented  to 
Am.  Concrete  Inst. 

Stresses  in  Rigid  Frames.  Problems  in  the  Theory  of  Construction,  Edward 
S.  Andrews.  Concrete  &  Constructional  Eng.,  vol.  15,  no.  2,  Feb.  1920, 
pp.  80-83.  Formula;  for  calculating  stresses  in  rigid  reinforced-concrete  frames. 
(To  be  concluded.) 

See  also  Mines,  Reinforced-Concrete   Construction   in. 

CONDUITS 

Supporting  Pillars,  Spacing  of.  Spacing  of  Pillars  Supporting  a  Pressure 
Conduit  (Note  sur  le  calcul  de  l'espacement  des  piliers  supportant  une  con- 
duite  sous  pression),  H.  Chenaud.  Houille  Blanche,  vol.  18,  no.  35-36, 
Nov.-Dec.  1919,  pp.  245-246,  1  fig.  Diagram  giving  distance  for  maximum 
permissible  stress  of  6  kg.  per  sq.  mm. 

CONDENSERS 

Synchronous.  Synchronous  Condensers,  E.  B.  Plenge.  Gen.  Elec.  Rev.,  vol.  23, 
no.  2,  Feb.  1920,  pp.  143-146,  5  figs.  Requirements  of  machines  for  operation 
with  lagging  current  are  shown  vectorially.  Starting  characteristics,  ventila- 
tion and  prevention  of  noise  are  also  referred  to. 

See  also  Electric  Generator,  A.  C,  Waterwheel  Design. 

CONVERTERS 

Synchronous.  The  Technical  Story  of  the  Synchronous  Converter,  B.  G.  Laimne. 
Elec.  Jl.,  vol.  17,  no.  3,  Mar.  1920,  pp.  91-99,  1  fig  Studies  undertaken  ar 
laboratories  of  Westinghouse  Elec.   &  Mfg.  Co.     (Concluded.) 

CONVEYORS 

Belt,  Care  of.  Factors  in  the  Life  and  Care  of  Conveyor  Belting,  James  B. 
McPherson.  Belting  &  Transmission,  vol.  16,  no.  4,  Feb.  20,  1920,  pp.  21-23, 
4  figs.  Careful  treatment  is  said  to  insure  efficiency  and  longevity.  Illustra- 
tions of  proper  use  of  skirt-boards  to  prevent  material  rebounding  off  belt, 
and  how  screens  in  loading  chutes  act  to  feed  fine  ahead  of  heavier  material 
and  thus  protect  cover  from  abrasion. 
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COST   ACCOl  NTING 

Mi  Iabuj.     The    Philadelphia    I  lei  opany    Payroll    System 

'  W,        on    D  tal    Man-Houi    Rate  Basis,  <b    P.   Landwchr. 

I.  Jan.  1920  pp.  17-51,  6  figs.     Forms 
tion   with  determination  ol    i  instructing    operating 

and  maintain;,  equipment  for  pi  I  article  to  be  Bold. 

rrmi    Basis  fob      Scientific  Basis  for  Cost   Accounting,  G.  Chartei   Harrison. 
Indus.  Management,  vol.  59,  I  I    pp    237-242.     Formula 

given  for  determining  cost  variation-  |   expense. 

CI    II  [NG    METALS 

1  -  Supplement  to  Frederick  W.  Taylor's  '  I  in  the  Art  of  Cutting 
Metals  \1I  Carl  G.  Bartb.  Indus  Management,  vol.  59,  no.  .'(.  March 
1920,  pp  222-231,  :;  figs.  Gives  formula;  and  shows  how  to  make  -lido  rules 
for  cutting  cast   iron. 

DAMS 

b.MiamK  i  District.     Huffman  Dam  Outlet.     Contrasting,  vol.  9, 

.Ian.  1,  1920,  pp  243-244,  2  figs.  It  i-  stated  that  structure  in  Miami  Con- 
servancj  District,  rO  tt.  high  through  earth  dam.  was  built  in  seven  months, 
■i2AM  yd.  concrete  having  been  placed  in  it  by  two  95-ft.  derrick  hooins. 

BT,    I  p-Stream   Treatment  of.     The  Value   of   Up-Stream   Treatment  in 

Dams  Founded  on  Stratified  Rock.     Indian   Eng.,  vol.  C7,  no.  3,  Jan.   17, 

18,  :;  figs   on  supplement  plate.     Methods  carried  out  in  two  masonry 

-  founded  on  rock  having  vertical  and  horizontal  fissures  lull  of  argil- 

I    in    India    is   explained   and   rules   are   suggested   lor   building 

dams  on  stratified  rock. 

DIE   CASTING 

Advantages  o]       Modern  Die  Cast  Parts  and  Metals— II    Raw  Materials   vol    2 
?•  '  '  >'    l9,20,  pp  -.     Writer  points  out  that  late  developments 

lies  now  allows  casting  of  bras.-,  both  in  steel  and  in  plastic  dies  of  high 
hJ'at  '  "'  concludes  that  process  has  many  advantages  from  viewpoint 

of  mactolli  gner  whereby  part   itself  can   lie  strengthened  as  well  as 

most  efficiently  and  economically  produced  by  die  casting.  Illustrations  of 
various  die  east  parts  arc  included. 

DIES 

iO-CcTTiNG,  Caps  fob.  The  Manufacture  of  Taps  for  Threading  Dies,  F  E 
Merr.am  \,,.  Mach  ,  vol.  .".1.  no.  10.  Nov.  6,  1919,  pp.  827-830,  12  figs.  It 
is  stated  that  much  of  efficienej  oi  die  depends  upon  correct  machining  of  cap 


DIRECTION    FINDERS 


Method  <> 


\  Method  ot   Direction  Finding  of  Wireless   Waves,  and  Its 
Applications    to     Venal   and    Marine    Navigation,   .lames    Robinson.     Radio 

'"v;  v"'.   '•   ,""    •••   Feb.    1920,  pp.   213-219,  :(  figs.      Methods  in  which  coils 
'      '"'  Phvced   actuallj    on  position   which  indicates  bearing,  thus  avoiding 
ins  i-  dete, none  two  positions  where  signals  are  just  audible 
1 ..  be  concludi  'I  i 

DREDGING 

Electric  Dredging  on  the  Yukon,  Alien  I;    Ransom.     Elec.  .11..  vol    17 
■'■'  PP   86-90,  13  figs.     Dredge  and  characteristics  and  operating 

DRILLING    MACHINES 

See    '..' 


Manufacti  RE   OI 
Londi 
methi  W.   G 

"land. 


DRILLS 

Manufacture  of  Twist   Dull-  and  Taps.   Machy 
«6    Feb    to.   1920,  pp    641-643,  7  figs.    Production 
trong,    Whitworth    a    Co  .    Ltd      l  ipenshau 


DROP   I  ORGINGS 


'',    Heat    rreatmenf  ol   l. i ,    ,.,...,„.  Ucnison 

\m   Drop  Forger,  vol.  6,  no.  2,  Feb    1920.  pp    107- 2fig        Effect  of  alloy- 

'"VrV"',    eeneralchai  icter.  t. l.i  i,.i ,.,,,,:,, .  i  ,     |>:,.„.,.  „,.  .. 

DKV    I  xiCKS 

I  •••  m  v      \ew    Floating   l»,      Docl     Built   at    .Mm,!,       |tll     M,, 

'•'"''•  v"     -,"  '  -lb,    rype  mi 

'    Bdded   '"   '' I  ^nd   plant   ol    Uabama   Drj    Docka^d 

Wooden,  FWrma   Di  rabiui     oi       \  3ixtj  Sfe, J  I  bating  Drj    Docl     Paul 

-N  V",'""    ,    '"'  ,M",    '  '■'"  1920,  pp    I7s  is,      ,  (. 

'":;'' b,  provenhj   Bruce drvdofk 

v  befor, 

\\  ar    i-  lv" 


Di  I:  \l.i  \n\ 


DUST 
Explosions.     Set   Explo    on     Grain-Dust. 

DYNAMETER 


Set    '/'.  ling    Machines. 

ELECTRIC   CONDUCTORS 

Parallel.   Potential   Distbibution   ox      Equal   Parallel   Cylindrical   Conduct™ 
in  Electrical  Problems,  F  J  W.  Whipple'     Proc.  Roy.^Tol  96?no  A6« 

Feb.  3,  1(12(1.  pp    465-475,   I  hgs.     Distribution  of  charge  and  potential  detei 
mined  by  method  of  conjugate  functions. 

ELECTRIC   CURRENTS 
Alternating.     See   Harmonic  Menu. 


Direct.  Heavy,  Measurement  op.     A  New  Method  of  Measuring  Heavy  Diree 

?,r9rc?9tS9  ft'  E'  mIua  I.lpC-  ReV'  (Lond  •'•  vo1    8ti-  no-  2206,  Mar."5.  192C 
P-  292    2  figs.     Method  depends  upon  change  in  choking  effect  of  chokin 
cod   fed    with   alternating   current    when    iron   core  of  coil   is   magnetized   b 
direct  current  to  be  measured  as  well  as  by  alternating  current.     Translat 
from  Elektrotechmsche  Zeitschnft. 

ELECTRIC   DISCHARGE 
Theory  of.     The  Quantum  Theory  of  Electric  Discharge,  D    N    Mallik  and  A    rI 
Feb'  vn!  T    r!i"^gl!  aflnd  DTu^lin  Philosophical  Mag.',  Vol.  39,  no.  23ol 
Feb.   1920,  pp.  233-238,  1   hg.     Interprets  behavior  of  electric  discharge  iif 
vacuum-tube  in  terms  of  quantum  theory.  -marge 

Lcdll-m  Type.     The  Ludlum  Type  of  Electric  Furnace,  W.  F    Sutherland      Cii  I 
Machy.   vol.  23,  no,  10.  Mar.  4,  1020,  pp.  249-251,  3  figs      Description  of  a  I 
electric  furnace  distinguished  by  ellipsoidal  shape  of  hearth  »   t  a  range 
t?fbution  electrodes  in  hue  which  is  said  to  insure  proper"  heat  dis] 

I  -,-.  Electric  Furnace  Progress.  Metal  Industry  (X.  Y.),  vol.  IS.  no.  2,  FeL  | 
1920,  pp.  65-67.  Rapid  increase  in  use  of  electric  furnaces  for  melting  and 
heating  metals  is  pointed  out.  l    s  '" 

ELECTRIC   FURNACES 
Set   also  Steel  Manufacture,  Electric  Furnace  for. 

ELECTRIC   GENERATORS 

Losses,  Measurement  of  Measurement  of  Losses  and  Efficiency  by  Temperature 
Rise  of  Ventilating  Air,  Wm.   F.   Dawson,     c;,,,,  Elec    Rev     vol   23    no    2l 

I  .b  1920,  pp  153-161,  9  figs  Two  methods  are  discussed-  Meal  i,^  average! 
inlet  and  outlet  temperatures  and  volume  of  ventilating  air  assu  , '1  ^  spec  fi  I 
weigh,  and  heat  ol  air:  and  measuring  average  inlet  and  outlet  Je^Atoresl 
passing  discharged  air  through  electric  heater  of  known  capacity  and  me  sur.ml 
average  temperature  oi  air  from  heater.  '  measurinj  | 

ELECTRIC   GENERATORS,     \.    C. 

Dissimilar.  Oscillating  Frequency  of  Two  Dissimilar  Synchronous  Machines 
RE  Doherty.  Gen  Elec,  Rev.,  vol.  23,  no.  2,  Feb.  1020,  pp  125-129' 
nators.    AV0ldanCe  "'      hunt,nS     '»  Parallel  operation  of  two  dissimilar  alter: 

SHORT-CtRcuiT  Tests.  Short-Circuit  Tests  on  a  fo,000-kv-a.  Turbine  Uternator 
E.  S.  Henningsen.     Gen.  Elec.  R?v  .  vol.  23,  no.  :<.  Mar.  1020.  pp   214-22l' 

I I  hgs.  I  ests  were  conducted  under  different  conditions  of  short  circuit  with 
various  arrangements  of  reactors  in  circuit  and  with  no  reactors  in  circui, 
Empirical  expressions  are  formulated,  from  results  of  tests  for  effect"  e 
symmetrical  mitial  short-circuit  current  of  turbine  generator and percente^ 
-vnehron,,,,-  reaetanee.  Relation  is  establish,,!  that  for  practi  ,  p »  Itl 
voitage  g     reactance   may   be   considered   as   varying  inversely   with 

Sine-Wave  Testing  Sets.  Sine  Wave  Testing  Sets,  E.  .1.  Buraham  Gen  Elec 
Rev.,  vol.  23,  no,  2.  Feb.   [920,  pp.   177-180,  10  figs.     Generator  deigned  to 

,',""  "" curate  Sine   wave   under  different    load  conditions.     La     en ,     I, 

Small.    Belted    Uternating-Cim-ent  Generators,  A.   L.  Iladlcv.    Gen    Elec    Rev 
rol    23,   no.  2,   Feb,    1020,  pp.    171-176,   t:i  figs.     Principal  features  in  eonJ 
Struction  ol  line  oi  small  alternators  ranging  from  37 '  ,  kv-a.  to  :«)!)  kv-a 

Synchronous.    Some  Mechanical  Features  of  Synchronous  Machines    \    p   vVood 
Gen.  Elec.  Rev.,  vol.  23,  no   2    Feb    1920   m.    no  ri",    1 1  1  rii     .    V 

i'"   feen  0 ovements  which  have  ^mad^in'd^gn^nd  SSteSSSS 

1-    introduction  ol  are  weld,,,,,  and  spot  welding.     Descrfptions  are  in, 1,      t 

ystem  and  oi   circulating  system,  coreless  and   ,„■'■     I    x 
-I  stato,   Irame.  and  ,ot,„  spiders  of  various  types  and  speeds.  '  ' 

N""7     ' ''<'yw,,KMv,n,N       Trans 600-kva    Alternator    from    500    to    

^^^^AJ^£SfS^a^ byP?o„tct4in» 
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Largo  Horizontal  Alternating-Current  Water-wheel-Driven  Generators 
and  Synchronous  Condensers,  M.  C.  Olsen.  Gen.  Elec.  Rev.,  vol.  23,  no.  2, 
Feb.  1920,  pp.  147-152,  12  figs.  One  of  machines  described  is  a  30,000  kva., 
6600-volt,  50-cycle,  10-pole,  600-r.p.m.  capacity  condenser  which,  it  is  said, 
will  be  capable  of  operating  at  20,000-kva.  lagging. 

See  also  Turbo-Generators. 


Return  Feeders.  Studies  on  Direct-Current  Electric  Traction  Systems.  Feeding 
of  Networks  of  Tramways  and  of  Underground  Railways  (Etudes  sur  la  trac- 
tion electrique  par  courant  continu;  alimentation  des  reseaux  de  tramways 
et  de  metropolitains),  F.  Guery.  Revue  Generale  de  l'Electricite,  vol.  7, 
no.  7,  Feb.  14,  1920,  pp.  222-239,  13  figs.  Calculations  involved  in  design 
of  return  feeders  are  illustrated  and  economical  aspect  of  installing  motors 
provided  with  regenerative  brakes  is  discussed.     (Concluded.) 


ELECTRIC   LAMPS,   INCANDESCENT 

Manufacture  of.  Manufacture  of  Incandescent  Lamps,  C.  W.  Starker.  Am. 
Mach..  vol.  51.  no.  23,  Dec.  18,  1919,  pp.  1027-1031,  16  figs.  Description 
of  processes  employed  in  manufacture  of  modern  types  of  incandescent  lamps 
and  brief  explanation  of  physical  and  chemical  facts  which  form  basis  for 
manufacturing   processes. 

Standard  Lamp  Caps  and  Holders  for.  British  Standard  Specification  for  Goliath 
Lamp  Caps  and  Lamp  Holders.  British  Eng.  Standards  Assn.,  no.  98,  Dec.  1919, 
11  pp.,  4  figs.  For  currents  up  to  15  amperes  or  powers  up  to  1000  watts 
for  pressures  not  exceeding  250  volts  when  containing  case  is  of  metal  only, 
or  for  pressures  not  exceeding  650  volts  when  containing  case  is  of  porcelain 
or  of  metal  with  porcelain  lining. 

B  i  \  n  d  ard  Plugs  and  Sockets  for.  British  Standard  Specification  for  Five-Ampere, 
Fifteen-Ampere  and  Thirty-Ampere  Two-Pin  Wall  Plugs  and  Sockets  for 
Domestic  Purposes.  British  Eng.  Standards  Assn.,  no.  73,  Dec.  1919,  12  pp., 
2  figs. 

Tcngsten.     See  Lighting,  Shop. 

ELECTRIC   LOCOMOTIVES 

C.  M.  <fe  St.  P.  R.  R.  Electric  Passenger  Locomotives  for  the  St.  Paul  Ry.  Elec. 
Engr.,  vol.  11,  no.  2,  Feb.  1920,  pp.  45-48,  5  figs.  Locomotive  will  develop 
4200  hp.  for  an  hour  without  exceeding  normal  rated  temperature  of  motors 
and  will  have  normal  starting  drawbar-pull  of  100,000  lb.  It  consists  of  two 
duplicate  running  gears  of  Pacific  type,  placed  back  to  back,  supporting 
single  cab. 

ELECTRIC   MOTORS,   A.   C. 

Single-Field  Cascade.  The  Single-Field  Cascade  Machine,  L.  J.  Hunt.  Proc. 
South  Wales  Inst.  Engrs..  vol.  35,  no.  2,  Feb.  12,  1920.  pp.  309-341,  13  figs. 
It  is  pointed  out  that  electrically  and  magnetically  "single-field"  motor  is 
identical  in  its  action  with  cascade  combination  of  two  separate  machines. 

Synchronous.  Synchronous  Motors,  W.  T.  Berkshire.  Gen.  Elec.  Rev.,  vol.  23, 
no.  2,  Feb.  1920.  pp.  112-121,  19  figs.  Writer  claims  that  because  it  has 
been  usual  practice  to  install  induction  motors  wherever  was  required  from 
a.  c.  circuit  without  regard  to  their  collective  effect  on  power  factor  of  circuit , 
many  systems  are  operating  at  low  power  factor  and  consequently  low  efficiency. 
He  points  out  that  judicious  employment  of  synchronous  motors  in  com- 
bination with  indiction  motors  will  correct  fault  and  thereby  benefit  both 
distributing  companies  and  consumers.  Characteristics  and  qualifications 
of  synchronous  motor  for  such  applications  are  decribed. 

ELECTRIC   RAILWAYS 

\ 

Mcltiple-Unit  Equipment.  Multiple  Unit  Equipment  for  English  Railway. 
Ry.  Elec.  Engr.,  vol.  11,  no.  2,  Feb.  1920,  pp.  49-53,  7  figs.  All-steel  electric 
cars  designed  for  operation  from  1200-volt  third  rail. 

Starting  Acceleration,  Efficient  Value  of.  Theoretical  Importance  of  Starting 
Acceleration  with  Regard  to  Efficiency  of  a  City  Rapid  Transit  Railway  (Die 
theoretische  Bedeutung  der  Anfahrbeschleunigung  fur  die  Leistungsfilhigkeit 
einer  Stadtschnellbahn),  Otto  Christiansen.  Annalen  fur  Gewerbe  und 
Bauwesen,  vol.  85,  nos.  5  and  6.  Sept.  1  and  15,  1919.  pp.  33-36  and  41-45, 
1 1  figs.  Curves  are  presented  showing  effect  of  acceleration  on  clearance  time, 
or  time  required  by  train  stopping  in  station  from  moment  of  starting  until 
its  last  axle  has  reached  clearing  point  back  of  out  signal.  Value  of  starting 
acceleration  in  ease  of  irregularities  in  schedule  caused  by  delays  is  pointed 
out.     (Continuation  of  serial.) 

Train  Schedules  for.  Direct-Current  Electric  Traction  Feeding  of  Tramways 
and  Underground  Networks  (Etude  sur  la  traction  electrique  par  courant 
continu;  alimentation  des  reseaux  de  tramways  et  de  metropolitains),  F. 
Guery.  Revue  generale  de  l'Electricite,  vol.  7,  no.  6,  Feb.  7,  1920,  pp.  179- 
192,  11  figs.  Technical  considerations  involved  in  preparation  of  train  schedule. 
(To  be  continued.) 

ELECTRIC  RAILWAYS,  TRACK 

Pressure  Drop.  The  Calculation  of  Track  Pressure  Drop  and  Track  Losses  on 
Direct  Current  Electric  Railways,  F.  F.  P.  Bisacre.  Elecn.,  vol.  84,  no.  2180, 
Feb.  27,  1920,  pp.  214-216.  Formula;  are  derived  for  case  when  trains  are 
spaced  at  regular  intervals  and  method  is  suggested  for  extending  their  use  to 
case  when  distances  are  not  equal. 

Rail  Joints  and  Bonds.  Characteristics  of  Rail  Bonds.  Ralph  II.  Rice.  Elec. 
Ry.  Jl.,  vol.  55,  no.  11,  Mar.  13,  1920,  pp.  523-526.  Summary  of  present  prac- 
tice in  this  field  with  comment  upon  merits  and  demerits  of  important  types 
of  bounds  now  and  previously  in  use.  Paper  read  before  Central  Elec.  Ry.  Assn. 
Modern  Practice  in  the  Construction  and  Maintenance  of  Rail  Joints  and 
Bonds  in  Electric  Railways,  E.  R.  Shepard.  Technologic  Papers  of  the 
Bureau  of  Standards,  no.  62,  1920.  131  pp.,  45  figs.  Data  collected  in  general 
survey  of  practices  throughout  United  States  are  presented,  present  tendencies 
are  interpreted  and  apparent  inconsistencies  and  differences  of  opinion  are 
reconciled.  Information  is  presented  with  a  view  to  establishing  guide  to 
selection  of  bonds  and  joints.  Appendix  is  included  in  describing  recent 
developments  and  improvements. 


ELECTRIC  SWITCHES 

(^tick-Break  Lever  Switches.  Quick-Break  Lever  Switches  ( Moinent-Heliel- 
schalter),  Fritz  Dressier.  Electrotechnischer  Anzeiger,  vol.  36,  no.  38,  Aug. 21, 
1919,  pp.  409-410,  3  figs.  Account  of  specifications  of  the  V.  D.  E.  for  construc- 
tion and  examination  of  switch  apparatus  for  tensions  up  to  750  volts,  inclusive. 
Details  and  illustrations  of  recently  patented  lever  switches. 

ELECTRIC   TRANSMISSION   LINES 

Losses  in.  Determining  Losses  in  Transmission  Lines,  Oscar  Gaarden.  Elec. 
World,  vol.  75,  no.  10,  Mar.  6,  1920,  pp.  536-539,  4  figs.  Tables  are  given 
showing  kilowatt-miles  for  80  per  cent  power  factor  and  10  per  cent  power 
loss  and  kilowatt-miles  for  80  per  cent  power  factor  and  10  per  cent  voltage 
loss. 

Performance.  Electrical  Characteristics  of  Transmission  Circuits — VIII,  Wm. 
Nesbit.  Elec.  Jl.,  vol.  17,  no.  3,  Mar.  1920,  pp.  104-118,  11  figs.  Graphical 
method  is  presented  for  determining  performance  of  long  transmission  lines. 

Si  eel  Towers  for.  Steel  Transmission  Line  Towers,  E.  F.  Gemmill.  Elec.  Rev. 
(Chicago),  vol.  76,  no.  10,  Mar.  6,  1920,  pp.  385^90,  6  figs.  Review  or 
engineering  practice  in  connection  with  loading  and  wind  pressure  on  transmis- 
sion towers  and  lines. 

ELECTRIC  WELDING 

Percussive.  Electro-Percussive  Welding.  Ethan  Viall.  Am.  Mach.,  vol.  51, 
no.  20,  Nov.  13-20,  1919,  pp.  881-882,  4  figs.  Its  possible  uses  for  processes 
in  jewelry  or  similar  manufacturing  are  pointed  out,  although  it  is  said  they 
have  not  yet  been  extensively  tried. 

ELECTRIC   WELDING,   ARC 

Applications.  Applications  of  Electric  Arc  Welding — II,  C.  B.  Auel.  Indus 
Management,  vol.  59,  no.  3,  Mach  1920,  pp.  203-207,  9  figs.  Discuss  relative 
merits  of  carbon  and  metallic  electrode  processes,  and  gives  comparative 
costs  of  welding  and  data  in  regard  to  speed  of  making  welds.  Reference  is 
also  made  to  arc  cutting. 

Arc  Welding  Apparatus  and  Its  Application,  A.  M.  Candy.  Welding 
Engineer,  vol.  5,  no.  2,  Feb.  1920,  pp.  28-36.  21  figs.  Advantages  of  wrapped 
electrodes  are  pointed  out  and  records  of  welding  shop  costs  are  given. 
(Concluded.) 

Automatic  Machine.  Automatic  Arc  Welding  Machine.  Ry.  Age,  vol.  68, 
no.  11,  Mar.  12,  1920,  p.  787,  1  fig.  Consists  of  pair  of  rollers  driven  by  small 
d.  c.  motor  which  draw  in  and  deliver  to  arc  steady  supply  of  wire  maintaining 
automatically  best  working  distance. 

Cast  Iron.  Electric  Welding  of  Cast  Iron,  J.  F.  Springer.  Ry.  and  Locomotive 
Eng.,  vol.  33,  no.  2,  Feb.  1920.  pp.  53-54.  1  fig.  How  cracked  cast-iron  front 
end  of  locomotive  was  welded  with  U.  S.  L.  arc  welder  without  removing 
from  locomotive. 

Electrodes  for.  Electrode  Materials  for  Metallic  Arc  Welding.  E.  Wanamaker 
and  H.  R.  Pennington.  Ry.  Elec.  Engr.,  vol.  11,  no.  2,  Feb.  1920,  pp.  57-62. 
3  figs.  It  is  emphasized  that  successful  lasting  welds  can  only  be  obtained  by 
using  proper  electrodes  and  methods  of  application. 

Instructions.  Instructions  in  Electric  Arc  Welding  Beads.  Welding  Engr.,  vol.  5. 
no.  2,  Feb.  1920,  pp.  52-54,  4  figs.  From  handbook  of  Electric  Arc  Cutting 
&  Welding  Co.,  Newark,  N.  J. 

ELECTRICAL   MACHINERY 

Cooling  Apparatus  for.  Investigation  of  Water-Air  Radiators  for  Cooling  Genera- 
tors and  Motors.  II.  G.  Reist  and  E.  H.  Freiburghouse.  Gen.  Elec.  Rev., 
vol.  23,  no.  2,  Feb.  1920,  pp.  91-98,  10  figs.  Review  of  investigation  made 
to  devise  means  to  overcome  necessity  of  installing  customary  large  ventilating 
air  ducts  for  cooling  electrical  apparatus  in  propelling  machinery  of  ship  by 
applying  closed  system  of  air  ventilation  with  water-air  radiators  for  removing 
heat  from  circulating  system. 

Forced  Air  Ventilation.  Steam  Turbine  Generator  Ventilation,  Geo.  Monson. 
Gen.  Elec.  Rev.,  voi.  25,  no.  2,  Feb.  1920,  pp.  99-105,  5  figs.  Reviews  develop- 
ment of  forced  air  ventilation  for  cooling  large  generators.  Advantage  of 
latest  system  when  employs  closed  air  circuit  and  conserves  space  by  mounting 
numidying  equipment  and  air  dryers  under  generator  foundation  is  said  to 
be  eliminating  numerous  station  ventilating  ducts  and  quantities  of  dirt  that 
are  always  drawn  in  when  outside  air  is  employed. 

Heating  of.  Work  of  International  Electrictechnical  Commission  in  Regard  to 
Heating  of  Electric  Machines  (Les  travaux  de  la  commission  electro-technique 
internationale  concernant  1'echaufTement  des  machines  electriques),  Revue 
Generale  de  l'Electricite.  vol.  7.  no.  6.  Feb.  7.  1920.  pp.  192-198.  LisCof 
permissible  limits  of  temperature  for  various  parts  of  electric  machinery. 

ELECTRIFICATION- 

See  Railway  Electrification. 
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EMPLOYEES 

Physical   Examination   of.     Making    Examinations    Universal,    T.    E.   Jennings. 

Ir,  11   trade  k.  ■■     vol   66,  ao.  4.  .luu.  22,  1920,  pp.  284-285.     Writer  believes 

that  physical  examination  of  all  employees  will  reduce  losses  from  labor  turn- 

iserve  man  power  and  prove  advantageous  to  employer  and  workmen. 

Objections  of  labor  are  answered 

EMPLOYEES'   REPRESENTATION 

Status  in  United  Si  ltes.  Employees'  Representation  in  Management  of  Industry. 
Royal  Meeker,  U.  S.  Dept.  Labor.  Bur.  Labor  Statistics,  vol.  10,  no.  2. 
1920,  pp  1-14.  Reference  is  made  to  establishment  of  Whitley  plan  in 
Great  Britain  and  comparison  is  made-  of  conditions  in  that  country  with 
in  t  S  Opinion  is  expressed  that  of  the  many  systems  of  industrial 
democracy  introduced  in  U.  S.  "very  few  give  promise  of  accomplishing  much 
in  the  way  of  winning  enthusiasm  and  support  of  the  workers,  because  little, 
if  any,  additional  authority  over  or  responsibility  for  methods  and  results  is 
accord,  d  them." 

ENGLISH 

•  ry  Training  in.  Preparing  Industrial  English  Lessons.  George  F.  Quimby 
and  Charles  11.  Paull.  Indus.  Management,  vol  59,  no.  3,  March  1920, 
pp.  231-236,  3  figs.  Lessons  prepared  by  Industrial  Service  Department  of 
Associated  Industries  of  Massachusetts  and  Bureau  of  Vocational  Guidance 
at  Harvard  University,  which  have  been  working  co-operatively  on  industrial 
Americanization  projects  during  past  year. 

EXPLOSIONS 

Coal  DrsT  in  Steel  Mills.  Explosion  Hazard  in  Steel  Mills  From  Partly  Con- 
sumed Coal  Dust.  (hem.  A:  Met.  Eng.,  vol.  22,  no,  9,  March  3,  1920, 
pp.  422-423,  Example  is  quoted  of  metal  plant  where  there  were  a  number 
Of  paddling  furnaces  some  of  which  used  pulverized  coal  as  fuel.  Draft  of 
air  blew  Borne  of  coal  dust  over  red-hot  iron.  Dust  immediately  ignited  and 
communicated  flames  to  roof  trusses. 

GraIN-DuST,  Prevention  of.  Firemen  and  Prevention  of  Grain  Dust  Explosions, 
David  J.  Price.  Fire  &  Water  Eng.,  vol.  47,  do.  7.  Feb.  14.  1920,  pp.  379-381 
and  400,  I  Ggs  Examination  of  reason  for  dust  explosions.  It  is  concluded 
that  special  provision  should  be  made  in  design  of  mills  and  elevators  to 
prevent  accumulation  of  dust  throughout  various  parts  of  plant. 

EXPORT  TRADE 

ENGLISH  AS  World  LANGUAGE.  The  English  Language  and  International  Trade, 
Alfred  E.  Hayes  .11.  Royal  Soc.  of  Arts,  vol.  08,  no.  3508,  Feb.  13,  1920.  pp. 
198-207  and  (discussion)  pp.  207-209.  German  and  Bulgarian  reviews  are 
quoted  as  suggesting  use  of  English  as  international  trade  language,  and  it 
is  remarked  how  personal  advantage.-,  and  intellectual  interests  have  prompted 
establishment  of  English-speaking  associations  in  Belgium,  Russia  and  other 
nations.  Impracticability  of  adopting  any  artificial  tongue  is  concluded 
from  persistent  failure  of  Volapuk,  Esperanto,  Ido,  Peus,  and  other  world 
languages. 

Shipping  Qi  otationb,  Standardization  of.  Standardized  Practice  for  American 
Export  Quotations.  Automotive  Industries,  vol.  42,  no.  8,  Feb.  19,  1920, 
pp.  520-522  Rules  for  standardization  of  shipping  quotations  adopted  at 
recent  conference  of  trade  organizations. 

See  >■/  o   Mi '  ic  System. 

I. VI  ENSOMETERS 
.  ICstensometer. 

FACTORY   M  VNAGEMENT 
Set  Industrial  Management. 

FATIGUE 

Prevention  op.  Prevention  of  Fatigue  in  Industry  III,  Reynold  \  Spaeth  Indus 
Mai  i    59,  no   3,  Mar.  1920,  pp    215-217,  l   fig,     li  is  advised  to 

analyze   physical,    physiological   and    psychological    requiremente    ol    variou 
pro,,     ,     and  ■    tablish  standards  for  each  job.     lor  strength  testing,  spring 
balance  method  of  Lovetl  &  Mat  tin  |  \m  .11.  (it  thopedic  Surgerj  ,  1916,  no   14, 
p.  4 15)  i-  recommended. 

no  ■  oi       l  m ,      i   itigue,  I  rani   B    Gilbreth  and  Lillian   M,  Gilbreth. 

Sci    \m    Monthlj    %.,i    i    no  -',  Feb    1920,  pp    154-156,  7  figs      Recommends 

hhI  point.,  oui   waj     ol  reducing  unnecessary 

fatic 

Dai    Provision       \    Res!    Daj   in  Continuous  Operation   Industry,  Fred  C. 
Croxton      L   S    Depl    Labor,  Bur   Labor  Sta  ol    10,  no.  2,  Feb   1920, 

pp   1 18-1 27,  3  figs      Three plai       n     ubmitted  which  covei  six  working  posi 

iion-     'lie'  on  d  as  simplest   provides  for  lull  24-hour  rest  after 

six  i  onsecutive  I 

FILTERS,  sand 

II,,  Building  the  Hartford   Filter      Public  Works,  vol.  4s.  no    8, 

Mar  6,  1920,  pp    L5S  162,  i  figs,     I  li  loribea  method    and  plant  used  by  con- 
tractoi  in  building  slow    ami  filter  oovering  five  acres  ami  roofed  over      it 
is  related  thai  ooncrcti    wn  -  distributed  ontlrelj   by  spout  mg  ami  e,,iW| 
i ooi  formi  were  used  eight  times, 


FILTRATION 

Commercial.  Commercial  Filtration — IV,  J.  E.  Springer.  Color  Trade  J!.,  vol.  6, 
no.  3,  Mar.  1920,  pp.  73-70,  3  figs.  Notes  on  disk  filter,  long-leaf  pressure 
type  of  filter  and  method  of  operating  it,  and  cleaning  of  filter  cloths. 

Indcstri\l.  Industrial  Filtration.  Henry  B.  Faber.  Jl.  Soc.  Chem.  Industry,  vol. 
39,  no.  3,  Feb.  16,  1920,  pp.  21T-22T.  Process  invented  by  George  Moore. 
Involves  use  of  filter  leaves  operating  in  open  tank. 

FIRECLAYS 

Composition  of.  The  Use  of  Fire-Clay  in  Laying  Fire-Clay  Bricks,  Raymond 
M.  Howe  Gas  .11  .  vol.  149,  no.  2962,  Feb.  17,  1920,  pp.  366-368,  7  figs. 
l^xpcriments  to  determine  effect  of  adding  different  amounts  of  water,  glass, 
salt,  portland  cement,  carborundum,  asbestos  and  lime  to  plastic  fireclay. 

Mortars,  Tests  of.  Tests  of  Fire  Clay  Mortars,  Raymond  M.  Howe.  Gas  Age, 
vol.  45,  no.  4,  Feb.  25,  1920,  pp.  174-176,  7  figs.  Addition  of  ground  bats 
was  found  beneficial. 

FLAME   PROPAGATION 

Velocity  in  Engine  Cylinders.  The  Velocity  of  Flame  Propagation  in  Engine 
Cylinders,  Donald  MacKenzie  and  R.  K.  Honaman.  Jl.  Soc.  Automotive 
Engrs.,  vol.  6,  no.  2,  Feb.  1920,  pp.  119-122,  5  figs.  Method  is  described  for 
measuring  rate  of  flame  propagation  in  gaseous  mixtures.  Method  depends 
upon  fact  that  bodies  at  high  temperature  ionize  space  about  them.  Empirical 
expression  for  velocity  of  flame  propagation  is  formulated  from  results  of 
experiments. 

FLIGHT 

Soaring.  Theory  of  Soaring  Flight  (Etude  du  vol  a  la  voile  dans  la  Haute-GuinM , 
M.  P.  Idrac.  Comptes  rendus  des  Seances  de  1' Academic  des  Sciences, 
vol.  170,  no.  5,  Feb.  2,  1920,  pp.  269-272.  From  records  of  observations  of 
direction  and  velocity  of  wind  and  calculated  absolute  velocity  of  bird,  forces 
operating  in  flight  are  determined. 

FLOOD  CONTROL 

See  Rivers,  Scioto,  Improvement  of. 

FLOTATION 

Bradford  Process.  Selective  Flotation  by  the  Bradford  Process.  Eng.  &  Min. 
Jl.,  vol.  109,  no.  12,  Mar.  20,  1920,  pp.  700-701.  Method  as  developed  at 
Broken  Hill,  Australia,  is  said  to  be  particularly  suited  to  separation  of  lead- 
zinc  sulphides  and  to  possess  advantages  over  electrolytic,  Horwood,  magnetic 
and  other  treatment. 

FLYING   BOATS 

Hull  Dimensions.  Flying-Boats:  The  Form  and  Dimensions  of  Their  Hull,  G.  S. 
Baker.  Flight,  vol.  12,  no.  10,  Mar.  4,  1920,  pp.  270-272,  1  fig.  Diagram 
showing  effect  ol  hull  dimension  on  power  required  to  overcome  water  resist- 
ance. (To  be  continued.)  Paper  read  before  North-East  Coast  Instn. 
Engrs.   &  Shipbuilders. 

FOREMEN 

for  Foremanship,  Charles  W.  Clark.  Indus. 
3.  Mar.  1920,  pp.  199-202.  Qualifications  enum- 
positive  personality,  common  sense,  good  health 


Qualifications.  Qualifications 
Management,  vol.  59.  no. 
crated  are  force,  idealism, 
and  unquestioned  loyalty. 


FORGING 


CANADIAN  Plant  The  Dominion  Forge  Plant  at  Walkerville.  Am.  Drop  Forger, 
vol.  6,  no.  2,  Fell.  1920,  pp.  96-101,  10  figs.  Plant  at  present  comprises  group 
of  13  buildings  on  10-acre  tract  of  ground,  410  ft.  wide  by  average  of  800  ft. 
deep. 

FOUNDRIES 

BumsH  Practice.  Some  Aspects  of  British  Foundry  Practice.  Iron  Age,  vol.  104, 
no.  13,  Sept.  25,  1929,  pp.  873-874.  Correspondent  claims  no  notable  improve- 
ments have  apparently  result  from  war  activity.  Great  attention  is  being 
paid,  it  is  pointed   out,  to  chill  eastings  with  object  of  reducing  subsequent 

machining  opera t  ions  to  minimum. 

Steel,  Economic  Operation.  Steel  Foundry  starts  Operations  -I.  Foundry. 
vol,  48,  no.  5,  Mar,  l,  1920.  pp.  187-191,  9  figs.  Efforts  made  by  Vulcan  Iron 
Works,  Wilkes-Barre,  Pa  ,  to  reduce  operating  expense. 

M  u;\i,nr  SEPARATION  of  Iron  from  Refuse.  Magnetic  Separation  of  Iron  from 
Foundry  Refuse  from  an  Economic  Standpoint  (Ueber  die  Wirtschafttichkeit 
der  magnetischen  Aufbereitung  von  Schutt  und  Schlacken  in  der  Eisenund 
Stahlgiesserei),  Hubert  Hermanns.  Giesseirei-Zeitung,  vol.  16,  nos.  16,  17 
and  18,  Aug.  15,  Sept.  1  and  Sept.  15,  1919,  pp.  214-248,  200-263  and  275-277, 
13  figs.  Illustrations  and  operating  costs  of  traveling,  portable  and  stationary 
separation  plants  are  given.  Traveling  plants  are  said  to  have  shown  most 
satisfactory  results  in  axerage  works. 

Malleable-Iron  Economies  in  a  Malleable  Iron  Foundry,  A.  F.  C'onant.  Iron 
\c.  vol    104,  no    13,  Sept.  25,  1919,  pp   859-861,  5  figs.     It  is  claimed  good 

WOrkina    Gondii s    have   ben    provided    in   annealing  department  of   Rhode 

I   land    Mall, able   Iron   Works,    Hills  Grove.    I{,    I.,   by  constructing  building 
with  unusually  high   roof;  great  economies   are  said   to   have   been  effected   by 

'iri i nc  entire  yard  to  depth  of  ts  or  8  in.,  except  beneath  stock  piles. 
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Steel.  Steel  Foundry  Starts  Operations — II.  Foundry,  vol.  48,  no.  6,  Mar.  15, 
1920,  pp.  221-226,  7  figs.  Attention  is  directed  to  method  of  adjusting 
annealing  furnaces  at  foundry  of  Vulcan  Iron  Works,  Wilkes-Barre,  Pa.,  by 
lowering  or  building  up  side  wall  on  which  covers  rest. 


-Ill,  David  Baxter, 
igs.     Directions  for 


Welding,  Applications  of.  The  Welder  in  the  Iron  Foundry- 
Acetylene  Jl.,  vol.  21,  no.  9,  Mar.  1920,  pp.  597-600,  2 
saving   "mis-run"  castings  with  oxy-acetylene  welder. 

FOUNDRY  EQUIPMENT 

Mechanical  Handling.  Mechanical  Handling  of  Foundry  Material,  Iron  Age, 
vol.  104,  no.  13,  Sept.  25,  1919,  pp.  870-871,  4  figs.  It  is  stated  that  manual 
labor  is  replaced  by  cranes  and  hoists  except  in  cupola  charging  in  foundry 
recently  installed  by  Vermont  Snath  Co.,  Springfield,  Vt. 

An  Achievement  in  Foundry  Design,  Gilbert  L.  Lacher.  Iron  Age,  vol. 
104,  no.  13,  Sept.  25,  1919,  pp.  827-832,  13  figs  Busch-Sulzer  structure  in 
St.  Louis.  Attention  is  directed  to  equipment,  transportation  facilities, 
lighting,  ventilation  and  sanitation. 

FRICTION 

Colung,  Photographic  Measurement  of.  Photographic  Measurement  of 
Frictional  Resistance  to  Rolling  (Mesure  photographique  de  la  resistance 
au  rouleraent),  Jules  Anirade.  Comptes  rendus  des  Seances  de  1'Academie 
des  Sciences,  vol.  170,  no.  4,  Jan,  26,  1920.  pp.  225-226.  Method  is  developed 
from  Euler's  problem  of  oscillations  under  action  of  gravity  of  cylinder  within 
larger  cylinder. 

FUEL   OIL 

Efficient  Burning.  How  to  Burn  Fuel  Oil  Efficiently,  Jiles  W.  Haney.  Oil 
News,  vol.  8,  no.  6,  Feb.  20,  1920,  pp.  15-18.  Emphasizes  that  burner  must 
automize  oil  so  that  it  will  burn  like  a  gas  when  introduced  to  a  furnace,  and 
observes  that  higher  efficiency  is  obtained  with  minimum  amount  of  air 
necessary  for  a  complete  burning. 

IIbservoirs  for.     See  Reservoir,  Oil,  Cement  Lining  for. 

World  Production.  Fuel-Oil  (Le  combustible  liquide),  A.  Berger.  Revue  generale 
des  Sciences,  vol.  31,  no.  3,  Feb.  15,  1920,  pp.  79-86,  1  fig.  Statistics  of  world 
production  by  countries,  methods  of  burning  it,  and  graphs  indicating  fluidity 
characteristics  of  fuel-oils  from  different  localities. 

See  also  Boiler  Firing,  Coal  vs.  Oil. 
FUELS 

Colloidal.  When  Oil  and  Coal  Burn  Together,  Lindon  W.  Bates.  Oil  News, 
vol.  8,  no.  6,  Feb.  20,  1920,  pp.  25-28,  1  fig.  Exposition  of  theory  and  practice 
of  burning  colloidial  fuel. 

See  also  Fuel  Oil;  Pulverized  Coal. 


GASES 

Cleaning  by  Electricity.  Cleaning  Gases  by  Electricity,  N.  H.  Gellert  and  K. 
V.  Laird.  Iron  Trade  Rev.,  vol.  66,  no.  3,  Jan.  15,  1920,  pp.  213-217,  9  figs. 
Authors  explain  principle  of  electrical  precipitation,  describe  first  plant  built, 
outline  method  of  operation  and  comment  on  results  obtained.  From  paper 
presented  before  Philadelphia  section  of  Am.  Iron  &  Steel  Elec.  Engrs. 

Liquid  Purification  of.  Liquid  Purification  of  Gases,  Lester  M.  Goldsmith.  Gas 
Age,  vol.  45,  no.  4,  Feb.  25,  1920,  pp.  161-165,  10  figs.  Experimental  gas  purifi- 
cation plant  of  Atlantic  Refining  Co.  Account  of  tests  made  to  determine 
effect  of  flow. 

GASOLINE 

Production,  Use  and  Marketing.  Motor  Fuels,  E.  W.  Dean.  Jl.  Franklin  Inst  , 
vol.  189,  no.  3,  Mar.. 1920,  pp.  269-302,  18  figs.  Compilation  of  data  regarding 
production,  use  and  marketing  of  gasoline  its  physical  and  chemical  properties, 
quality  of  products  marketed  in  calendar  years  1917  and  1919,  and  also  inform- 
ation in  regard  to  present  tendencies  in  development  of  substitutes  for  gasoline. 

Recovery  from  Natural  Gas.  Absorption  as  Applied  to  Recovery  of  Gasoline 
Left  in  Residual  Gas  from  Compression  Plants,  W.  P.  Dykema  and  Roy 
O.  Neal.  Dept.  Interior,  Bur.  Mines,  Tech.  paper  232,  1920,  43  pp.,  15  figs. 
Report  of  investigations  in  regard  to  recovery  of  gasoline  by  means  of  absorp- 
tion process  from  residual  gas  of  plants  where  motor  fuel  is  obtained  from 
natural  gas  by  mechanical  compression  and  cooling. 

GASOLINE  ENGINES 

Air  Cooling  of.  The  Air  Cooling  of  Petrol  Engines,  A.  H.  Gibson.  Eng.,  vol.  109. 
no.  2825,  Feb.  20,  1920,  pp.  241-243,  8  figs.  Account  of  cylinder  design  and 
construction  and  notes  on  cylinders  with  longitudinal  fins,  pistons,  cylinder 
distortion  and  fan  cooling.  Paper  read  before  Instn.  Automobile  Engrs. 
(Concluded.) 

GEAR  CUTTING 

Bilgram  Machine.  Gear  Production  and  the  Method  Involved  in  Cutting, 
Reginald  Trautschold.  Automo  ive  Industries,  vol.  42,  no.  11,  Mar.  11, 
1920,  pp  658-664,  7  figs.  Limitations  of  involute  system  are  pointed  out 
and  principle  upon  which  Bilgra     generating  machine  operates  is  explained. 

GEARS 

Strength  of  teeth.  Strength  of  Gear  Teeth,  S.  J.  Berard.  Am.  Mach.,  vol.  51, 
no.  21,  Nov.  27-Dec.  4,  1919,  pp  925-927,  3  figs.  Tables  and  diagrams  for 
determining  force  which  a  given  pair  of  gears  will  transmit  and  pitch  necessary 
to  transmit  a  given  force  when  speed  is  known. 

Spur-Gear  Testing  Machine.  Gear-Testing  Machine,  G.  Wirrer.  Machy,  (N.Y.), 
vol.  26,  no.  7,  Mar.  1920,  pp.  633-635.  8  figs.  Description  of  a  machine  designed 
to  test  spur  gears  for  accuracy  of  tooth  profile  and  concentricity. 


FURNACES,  ELECTRIC 

See  Electric  Furnaces. 

GAGES 

Future  Development.  Future  of  Gages  in  Manufacturing,  Frank  O.  Wells 
Indus.  Management,  vol.  59,  no.  3,  March  1920,  pp.  193-196.  Visualizes 
widespread  use  of  gages  in  American  industry  and  expansion  of  American 
foreign  trade  based  upon  their  increased  adoption. 

■  Johansson.  Johansson  Angle  Blocks  and  Other  Precision  Instruments  Am 
March,  vol.  51,  no.  14,  Oct.  2,  1919,  pp.  669-670,  5  figs.  Details  and  illustra- 
tions of  some  special  precision  instruments  manufactured  in  Sweden  to 
supplement  blocks  marketed  by  C.  E.  Johansson,  Inc.,  New  York  City. 

Manufacture  of.  Elements  of  Gage  Making— VII.  C.  A.  McCready  Am 
Mach.,  vol.  51,  no  23,  Dec.  18,  1919,  pp.  1033-1036,  7  figs.  States  that  com- 
mon soldering  acid,  zinc  and  muriatic  acid,  must  not  be  used  when  "tacking" 
or  soldering  gages  to  be  worked. 

Taper,  Profile  and  Concentricity.  Taper,  Profile  and  Concentricity  Gages 
John  E.  Collins.  Machy.  (N.  Y.),  vol.  26,  no.  7,  Mar.  1920,  pp.  654-656! 
6  figs.  Details  and  illustrations  of  taper  plug  and  ring  gages,  profile  gagea 
and  male  and  female  concentricity  gages. 

See  also  Interchangeable  Manufacture. 

GAS  ENGINES 
'Derating  Cost.     See  Textile  Mills,  Gas  Engines  for. 

GAS   MANUFACTURE 

Processes.  Coal  Gas  in  Industry,  Harold  Hartley.  Gas  Jl.,  vol.  149,  no.  2960. 
Feb.  3,  1920,  pp.  247-251,  7  figs.  Comparative  efficiency  of  various  processes 
of  manufacture. 

GAS  MASKS 

Carbon-Monoxide.  The  Removal  of  Carbon  Monoxide  from  Air,  Arthur  B 
B.  Lamb.  William  C.  Bray  and  J.  C.  W.  Frazer.  Jl.  Indus.  &  Eng  Chem 
vol.  12,  no.  3.  March  1920.  pp.  213-221.  Summary  of  investigations  carried 
on  at  American  University  Experiment  Station  of  Bureau  of  Mines  and  at 
co-operating  laboratories  during  1917  and  1918.  These  investigations  led  to 
development  and  manufacture  of  carbon  monoxide  mask  for  naval  use 


GIRDERS 

Axial  and  Transverse  Loads,  Under.  Calculation  of  Girders  Under  Simultaneous 
Axial  and  Uniformly  Distributed  Transverse  Loads  (Berechnung  achsial  und 
gleichformig  querbelasteter  Tager),  Julius  Ratzersdorfer.  Zeitschrift  des 
Oestrr.  Ingenieur-  u.  Architekten-Vereins,  vol.  71,  no.  43,  Oct.  24,  1919, 
pp.  393-395,  8  figs.  Process  of  calculation  is  propounded  based  on  Clapeyron 
3-moment  equation.     (To  be  continued.) 

GRAVITATION 

Relativity  Theory  of.  Einstein's  Relativity  Theory  of  Gravitation,  E.  Cunningham. 
Sci.  Am.  Monthly,  vol.  1,  no.  2,  Feb.  1920,  pp.  116-119,  2  figs.  Popular  ex- 
position.    From  Nature. 

The  Recent  Eclipse  Results  and  Stokes-Planck's  Aether,  L.  Silberstein. 
Lond.,  Edinburgh  and  Dublin  Philosophical  Mag.,  vol.  39,  pp.  230.  Feb.  1920, 
pp.  161-174.  Suggests  that  deflection  of  light  reported  to  have  verified  Ein- 
stein theory  of  relativity  might  be  due  to  condensation  of  ether  around  sun. 
In  other  words  writer  believes  that  observed  phenomena  confirm  Stokes-Planck 
theory.  In  note  appended  to  article  Sir  Oliver  Lodge  condemns  writer's  idea 
on  ground  that  incompressible  ether  is  a  far  more  simple  hypothetical  concep- 
tion. 

See  also  Electricity,  Weyl's  Theory. 

GRINDING  MACHINES 

Design.     See  Machine  Design,  Working  Out  Details. 

Die  Grinding.  A  Machine  for  Grinding  Button  Dies.  Am.  Mach.,  vol.  51,  no.  13. 
Sept.  25,  1919,  pp.  609-610,  3  figs.  Machine  built  by  Locomobile  Co.  of 
America,  Bridgeport,  Conn.,  for  salvaging  button  dies  by  regrinding  cutting 
edges. 

Locomotive-Links.  Link  Grinding  Machine.  Eng.,  vol.  109,  no.  2825,  Feb.  20. 
1920,  pp.  240-243,  4  figs.  Description  and  illustration  of  machine  constructed 
by  L.  Sterne  &  Co.,  Ltd.,  Glasgow,  which,  though  mainly  intended  for  locomo- 
tive links,  is  said  to  be  useful  for  wider  range  of  work,  as  radius  possible  varies 
between  2  ft.  and  10  ft.,  while  machine  can  also  be  used  for  lapping  and  other 
work. 

Plain,  New  Design  of.  A  New  Plain  Grinding  Machine.  Machv.  (Lond),  vol.  15, 
no.  388,  Mar.  4,  1920,  pp.  732-735,  4  figs.  Massive  wheel  slide  is  of  exceptional 
length  and  in  no  position  does  wheel  spindle  center  overhang  slide  bearing. 
This  is  said  to  make  for  rigidity  and  sturdy  running  of  wheel  when  under  cut. 
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HANDLING  MATERIALS 

I.ngusii  Docks,  System  oh.  (  'are...  llandlingin  England,  F.  T.  Chambers.  Nautical 
Gas.,  vol.  98,  no.  10.  Mar.  6,  L920,  pp.  381-382.  Writer,  who  was  sent  abroad 
in  1918  at  head  of  mission  to  study  various  features  of  port  management  and 
development,  believes  American  engineers  could  profitably  study  system 
followed  in  construction  of  modern  British  docks. 

GravBL.  Mechanical  Handling  of  Gravel  or  Broken  Stone,  Alan  Mair  Jackson. 
Can.  Engr.,  vol.  38,  no.  11,  Mar.  11,  1920,  pp.  273-27.3,  1  fig.  Installation 
at  Brant  County,  Ontario,  combining  slot,  elevator  and  bin  method.  Paper 
read  before  County  Koad  Superintendents  &  Engrs.  of  Ontario. 

HEALTH 

Minus'  Nystagmus.  A  Lecture  on  Miners'  Nystagmus,  T.  Lister  Lewellyn. 
Trans.  Instn.  Min.  Engrs.,  vol.  58,  part  3,  Feb.  1920,  pp.  167-175  and  (discus- 
sion) pp.  175-182.  Theory  that  disease  is  due  to  deficient  illumination  is 
upheld,  symptoms  are  explained  and  factors  determining  occurrence  of  disease 
are  discussed. 

HEAT  INTERCHANGEES 

I  in  ULt  Pipe.  Double  Pipe  Heat  Interchangcrs,  George  A.  Richter.  Chem.  & 
Met.  Eng.,  vol.  22,  no.  12,  March  24,  1920,  pp.  551-556,  13  figs.  It  is  concluded 
from  experimental  work  that  double  pipe  heat  interchanger  in  form  of  helix 
gives  marked  increase  in  K  over  same  tubular  parts  put  into  form  of  straight 
pipe  lengths,  also  that  conductivity  in  all  cases  increases  slightly  with  increase 
in  average  temperatures  in  system.  Helical  cooler  consisting  of  2-in.  pipe 
within  4-in.  pipe  was  found  to  give  higher  conductivity  than  corresponding 
cooler  equipped  with  1-1. 2-in.  inner  coil.  Paper  read  before  Am.  Inst.  Chem. 
Engrs. 

HEAT  TREATMENT 
See  Sled,  Heal  Treatment  of. 

HEATING 

IB  ElbctbicitV.  The  Relative  Merits  of  Gas  and  Electricity  for  Heating  and 
Power.  Gas  .11  ,  vol.  149,  no.  2963,  Feb.  24,  1920,  pp.  434-436.  Debate  at 
University  of  Birmingham  (Eng.)  on  utilization  of  fuel  for  generation  of  power; 
industrial  application  of  the  two  agents  (furnaces  in  particular):  domestic 
appliances    (other   than   lighting;;   transmission   or   distribution   of   power. 

HEATING,  ELECTRIC 

■  ok.  The  Idaho  Commission's  Decision  on  Electric  Heating  of  Houses  and 
Building,  George  E.  Erb.  Nat.  Elee.  Light  Assn.  Bui.,  vol.  7,  no.  1,  Jan.  1920, 
pp.  11-13.  Testimony  and  facts  before  Commission  showed,  it  is  claimed, 
that  on  account  of  cost  "it  is  impossible  to  furnish  electricity  for  house  heating 
as  a  commercial  proposition  in  competition  with  wood  or  coal",  and  that 
"only  when  an  excess  of  current  is  generated  and  may  be  sold  as  a  by-product 
can  it  be  used  for  heating  purposes." 

REBLAjrp.  The  Prospects  of  House  Heating  with  EJectrieity  in  Switzerland 
(Die  Aussichten  der  elektrischen  Raumheizung  in  der  Schweiz),  M.  Hottinger. 
Bchweizensche  Bauzeitung,  vol.  75,  no.  »»,  Feb.  7,  1920,  pp.  57-60.  Question 
is  discussed  of  how  large  a  part  of  quantity  of  electricity  obtainable  by  water 
power  in  .Switzerland  would  be  available  for  house-heating  purposes  in  future. 
W  nter  refers  to  this  as  a  problem  of  great  national  and  economic  importance. 

HEATING  AND  VENTILATION 

PrblIUINAET  Wouk  Plan  and  Specification  Data  Sheets  for  Heating  and  Ventil- 
ating— II.  Heat.  &  Vent.  Mag.,  vol.  17,  no.  2,  Feb.  1920,  pp.  29-32.  Suggests 
forms  suitable  for  use  in  preliminary  work  prior  to  design  of  installation  itself. 

R.ESEABCR.  Heating  and  Ventilating  Research  Work — I.  Masao  Kinoshita. 
Domestic  Eng.  &  Estate  Engr.,  vol.  40,  no.  14,  Feb.  1920,  pp.  20-21.  Researches 
carried  out  at  London  University  by  Research  Committee  of  Institution  of 
Heating  and   Ventilating   Engineers. 

HIGHWAYS 

CANADA,  Federal  Aid  iv.  Federal  Aid,  A.  W.  Campbell.  Can.  Engr.,  vol.  38, 
no.  1  1,  Mar  I  1.  1920,  pp  .'75-276.  Act  was  passed  July  7.  1919,  by  Dominion 
government  appropriating  $20,000,000  to  be  divided  among  provinces  according 
to  their  population,  this  sum  to  be  used  in  paying  40  per  cent  of  cost  of  improving 
roads  designated  by  provincial  governments  and  up  iro  ed  by  federal  depart- 
ment of  highways,  Suggi  manner  of  utilizing  this  appropria- 
tion in  pro\  ino     ari   pointed  out. 

[NAOl  or.  Highway  Drainage,  U  W  Christie  Can.  Engr.,  vol.  38,  no.  10, 
March  4,  i!i_"i.  pp  263  265.  Economy  in  drainage  is  pointed  out.  Paper 
read   before   Assn.  of  Ontario  Land  Surveyors. 

iTORBWAN,  Canada.     Development!    of    8a  I     iy    System, 

Charles  W  lull  Can  Engr., vol. 38,  no. 8, Feb  19, 1920, pp  222-225.  Organ- 
isation and  duties  of  department.  J'aper  read  befon  \  oeial  ion  of  Dominion 
Land  Surveyors. 

I  or  New  Highway  Tests  Being  Made  bs  the  Bureau  of  Publii  Road  A.  T. 
Goldbecli  Good  Roads,  vol  ri.no  7,  Feb  18,  1920,  pp  87-98  and  102-103. 
Investigations  being  undertaken  cover  (1)  stud)  ol  i u I  impact  delivered 

by  motOI  trucks  to  roads.  (2)  Itudy  ol  effect  of  this  impact  on  different  types 

of  road  nirfaoss,  (3)  study  of  effect  of  traffic- on  different  types  of  road  i  irfaces, 
1 1    i  ndy  of  bearing  powei  moisturi 

Sir  alto  Hood*. 


HOUSES 

Vi&t  de  Terre.  Pise,  de  Terre  and  Its  Possibilities.  Clough  Williams-Ellis.  Sur- 
veyor, vol.  57,  no.  1466.  Feb.  20,  1920,  pp.  183-184.  Definition  of  pise  de 
terre  and  plant  required  for  pise  building:  method  of  construction  end  extracts 
from  specifications  of  house  built  of  pis£. 

HOUSES,  CONCRETE 

Construction.  Concrete  Cottage  Building.  Concrete  &  Constructional  Eng  . 
vol.  15,  no.  2,  Feb.  1920,  pp.  84-91,  7  figs.  Basis  of  construction  is  steel  frame 
encased  in  expanded  metal,  which  forms  reinforcement  for  concrete  outsid. 
walls,  inside  walls  being  of  slabs. 

HYDRAULIC  TURBINES 

Wear  of.  Wear  of  Hydraulic  Turbines,  Its  Consequences  and  the  Methods  of 
Reducing  It  (L'usure  des  turbines  hydrauliques,  ses  consequences  et  lea  moyen* 
d'y  parer),  Henri  Dufour.  Bulletin  Technique  de  la  Suisse  Romande,  vol.  4'i, 
nos.  3  and  4,  Feb.  7  and  21,  1920,  pp.  25-26,  2  figs.,  and  37-41,  5  fi^s.  Feb.  7: 
Suggests  improvement  of  Boucher  apparatus  for  precipitating  alluvial  loamt 
Feb.  21:  Reservoirs  near  Santiago,  Chile,  for  removal  of  sand  and  loams  from 
water.  Railings  are  specially  arranged  to  cause  precipitation  of  matter  in. 
suspension  without  permitting  it  to  form  deposits  at  bottom.     (Concluded.) 

• 

HYDROELECTRIC  PLANTS 

Automatic  Operation.  Development  of  Automatic  Hydro-Electric  Generauu" 
Stations,  T.  A.  E.  Belt.  Elee.  World,  vol.  75,  no.  9,  Feb.  28,  1920,  pp.  477- 
479,  4  figs.  Successful  operation  of  plant  installed  by  Iowa  Railway  &  Light 
Co.  at  Cedar  Rapids.  Iowa,  is  quoted  as  establishing  practicability  of  auto- 
matically operating  hydro-eleetric  generating  stations.  Wiring  schemes  for 
remote  control  and  automatic  hydro-electric  plant  are  illustrated. 

France.  Developing  Hydroelectric  Steelmaking.  Iron  Trade  Rev.,  vol.  G6,  no.  2. 
Jan.  8,  1920,  pp.  151-152,  1  fig.  It  is  stated  that  hydraulic  power  of  French 
Alps  represents  today  6,270,000  tons  of  coal,  of  which  metallurgical  operations- 
absorb  303,000  hp.  and  chemical  industry  255,000. 

Pond-Level  Control.  Pond-Level  Control  for  Hydro  Plants,  Earl  Stafford 
Elee.  World,  vol.  75,  no.  12,  Mar.  20,  1920,  pp.  663-665.  Comparative  study 
of  devices  used  to  regulate  pond  levels  and  provide  discharge  capacity  for  floods. 

ICE  PLANTS 

Raw-Water  vs.  Distilled-Water.  Raw  Water  vs.  Distilled  Water  lee  Plant. — 
Steam  to  Electricity,  A.  H.  Hutchinson  Refrigeration,  vol.  26,  no.  1,  Feb.  1020. 
pp.  36-38.  Writer  concludes  that,  on  the  whole,  the  raw-water  plant  is  most 
surely  the  plant  of  the  future.  Paper  prepared  for  convention  of  Southern 
Ice  Exchange. 

INDUSTRIAL  CONDITIONS 

England  and  France.  Industrial  and  labor  Conditions  abroad,  Luther  D.  Burlin- 
game.  Am.  Mach.,  vol.  51,  no.  24,  Dec.  25,  1919,  pp.  1079-1083.  View- 
based  on  experiences  of  writer's  recent  trip  to  England  and  France,  as  member 
of  Nat.  Screw  Thread  Commission,  presented  with  thought  that  they  may- 
serve  as  guide  and  warning  to  both  employers  and  workmen  engaged  in  Am.  i  - 
ican  industries. 

INDUSTRIAL  MANAGEMENT 

Machine  Work.     See  Cutting  MelaU,  Barth  Slide  Rules. 

Planning.  Output  Planning  as  a  Function  of  Management,  S.  Robert  Stellint: 
Eng.  &  Industrial  Management,  vol.  3,  no.  9,  Feb.  26,  1920,  pp.  259-261,  2  figs 
Suggested  forms  of  cards  for  use  in  planning  work  in  shop. 

Production  Control.     A  Plea  for  Better  Harmony  Between  Theory  and  Practice 
Machy.  (Lond.),  vol.  15,  no.  388,  Mar.  4,  1920,  pp.  705-716,  40  figs.  Co-or- 
dination of  castings  and  machining  operations  for  production  on  large  scale 
(Continuation  of  serial.) 

Graphic  Production  Control,  E.  T.  Spidy.     Ry.  Rev.,  vol.  66,  no.  10,  Mar 
6,  1920,  pp.  364-368,  6  figs.     Account,  with  illustrations,  of  methods  employe., 
at  Angus  shops  of  Can.  Pacific  Ry.,  in  scheduling  work  through  shops,  and  in 
accounting  for  time,  labor  and  materials.     From  paper  read  before  Can.  Rj 
Club. 

Visualizing  Facts  for  Control — III,  L.  V.  Estes.  Indus.  Management, 
vol.  59,  no.  3,  March  1920,  pp.  209-214.  3  figs.  Explains  operation  of  dispatch 
board  for  shop  control,  control  board  for  shipping  goods  in  mail-order  hous. 
and  chart  for  production  control  in  manufacturing  plant,  as  examples  of  control 
mechanisms. 

Routing.  Stock  Parts  and  Their  Routing,  L.  D.  Burlingame.  Machy.  (Lond.), 
vol.  15,  no.  385,  Feb.  12,  1920,  pp.  617-621,  12  figs.  System  of  classifying, 
ordering,  routing  and  storing  of  stock  parts  at  plant  of  Brown  &  Sharpe  Co. 

Time  Study.     See  Time  Study. 

Tool  Room  Organization.  Tool  Room  Organization.  Eng.  &  Indus.  Management. 
vol.  3,  no  8,  Feb.  19,  1920,  pp.  233-235,  4  figs.  Suggestions  in  regard  to 
organization  of  tool  room  in  factory. 

Tool-Storage  Bvstbm,  A  Group  Tool  Storage  System.  Peter  F.  O'Shea.  Am. 
Much  .  vol.  51,  no.  20,  Nov.  13-20,  1919.  pp. "887-889,  4  figs.  Tool  crib,  too 
identification  card,  and  belt-storage  rack  in  machine  shop  of  large  plant. 
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INDUSTRIAL  RELATIONS 

Bitterment  Plan.  Laws  of  Industrial  Organization — VI,  C.  E.  Knoeppcl.  Indus. 
Management,  vol.  59,  no.  3,  March  1920,  pp.  184-191.  Plan  of  industrial 
betterment  submitted  by  C.  E.  Knoeppel  &  Co.,  Inc.,  consulting  engineers, 
to  first  industrial  conference  called  by  President  Wilson. 

Court  for  Disputes.  The  Industrial  Courts  Act  (1919)  of  Great  Britain.  U.  S. 
Dept.  Labor,  Bur.  Labor  Statistics,  vol.  10,  no.  2,  Feb.  1920,  pp.  41-40.  Estab- 
lished "for  the  purpose  of  the  settlement  of  trade  disputes."  It  is  legislated 
that  there  shall  be  a  standing  industrial  court  consisting  of  persons  to  be 
appointed  by  the  Minister  of  Labor,  "of  whom  some  shall  be  independent 
persons,  some  shall  be  persons  representing  employers  and  some  shall  be 
persona  representing  workmen    and  in  addition  one  or  more  women." 

Future  Development.  The  Future  of  Industrial  Relations  Dudley  R.  Kennedy. 
Indus.  Management,  vol.  59,  no.  3,  March  1920,  pp.  227-231.Writer  sees  assurance 
of  permanence  of  industrial  management  in  continuance  of  such  work  "by 
many  of  the  largest,  the  most  progressive,  the  most  prosperous  concerns  of 
the  county." 

INSULATORS,  ELECTRIC 

Testing.  An  Analysis  of  Insulator  Practice.  Elec.  World,  vol.  75,  nos.  11,  12  and 
13,  Mar.  6,  13  and  20,  1920,  pp.  543-546,  597-600,  and  673:675.  Reports 
from  more  than  40  transmission  companies  quoting  their  experience  in  regard 
to  nature,  frequency  and  expense  of  tests  and  inspection,  and  observed  causes 
of  failure;  types  and  ratings  of  insulators;  forms  used  for  reporting. 

INTERCHANGEABLE  MANUFACTURE 

vomical  Practice  in.  Economical  Interchangeable  Manufacturing  Practice, 
Earle  Buckingham.  Machy  (N.Y.),  vol.  26,  no.  7,  Mar.  1920,  pp.  636-641. 
Deals  with  specifications  and  their  use  in  interchangeable  manufacture,  use  of 
general  and  specific  production  data,  and  factors  entering  into  production  costs. 

"•jandard  Gages  for.  Standardized  Gages  for  Interchangeable  Manufacture — II. 
Machy.  (Lond.),  vol.  15,  no.  385,  Feb.  12,  1920,  pp.  624-626,  2  figs.  Deals  with 
modern  inspection  department  practice  and  principles  of  gage  design  and  includes 
tolerance  system  for  gages  designed  especially  for  interchangeable  manufacture. 

IRON 

Puddling  Plant.  New  Plant  Puddles  Iron  Mechanically.  Iron  Age,  vol.  104, 
no.  22,  Nov.  27,  1919,  pp.  1053-1057,  12  figs.  Lebanon  Valley  Iron  &  Steel 
Co.  plant  at  Lebanon,  Pa.  Among  advantages  claimed  for  mechanical  pud- 
dling is  great  saving  of  labor,  which  is  reflected  in  reduced  production  cost. 
The  whole  plant,  it  is  stated,  with  capacity  for  160  tons  of  iron  every  12  hr., 
will  be  manned  by  not  more  than  20  workers. 

IRON  CASTINGS 

•Cintrifugal  Process.  British  Adopt  Centrifugal  Casting,  Gwilym  Williams. 
Foundry,  vol.  48,  no.  6,  Mar.  15,  1920,  pp.  213-218,  15  figs.  Primary  concep- 
tions of  casting  in  rotating  molds,  evolution  and  final  application  of  process 
to  manufacture  of  piston  rings  are  discussed.  Paper  read  before  Coventry 
branch  Inst.  British  Foundrymen. 

IRON  FOUNDING 

.  See  Iron,  Pig,  Silicon  Content. 

IRON  ORE 

\naltsis.  A  Rapid  Accurate  Method  for  the  Analysis  of  an  Iron  Ore,  Ernest  Little 
and  Willard  L.  Hult.  .11.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  3,  March  1920, 
pp.  269-273.     Modifications  are  suggested  in  dichromate  method. 

-ovth  Africa.  Hematite  Iron  Ore  in  the  Rustenburg  District,  A.  L.  Hall  and 
C.  J.  N.  Jourdan.  South  African  .11.  Industries,  vol.  2,  no.  12,  Dec.  1919,  pp. 
1118-1126,  3  figs.  Description  of  hematite  deposit  on  farm  Buffelshock  No. 
151,  which  is  said  to  be  a  bedded  sedimentary  iron  ore,  and  to  represent  excep- 
tionally rich  portions  of  banded  ironstone. 

IRON  MINING 

tricallt  Operated  Mine.  Iron  Mines  at  Port  Henry,  N.Y.,  Charles  A. 
Blatchly.  Eng.  &  Min.  Jl.,  vol.  109,  no.  12,  Mar.  20,  1920,  pp.  702-704,  4  figs. 
Magnetic  iron  ores  are  mined  by  underground  methods  using  power  shovels 
to  load  ore  into  cars.  Electric  power  is  used  in  operation  of  mines,  mills  and 
blast  furnace. 

IRON,  PIG 

-MLicoN  Content.  Importance  of  Silicon  Content  of  Pig  Iron  in  Iron  and  Steel 
Foundries  (Die  Bedeutung  des  siliziumgehaltes  des  Robeisens  in  dei  Eisen- 
und  Stahlgiesserei),  Johannes  Habscheidt.  Giesserei-Zeitung,  vol.  16,  no.  16, 
Aug.  15,  1919,  pp.  241-244.  In  view  of  the  scarcity  of  hamartite  (flourcerite) , 
it  is  urged  as  an  economic  necessity  that  hamartite  iron  be  apportioned  accord- 
ing to  its  silicon  content. 

LABOR 

1  i:  \nco-Italian  Treaty.  The  New  Franco-Italian  Labor  Treaty.  U.  S.  Dept. 
Labor,  Bur.  Labor  Statistics,  vol.  10,  no.  2,  Feb.  1920,  pp.  47-53.  Treaty 
provides  that  workers  of  either  country,  when  employed  in  the  other,  shall 
be  on  same  footing  a3  nationals  with  respect  to  labor  conditions  and  shall 
enjoy  the  same  benefits  with  reference  to  relief  and  social  insurance. 

1'.  S.  Department  of.  Keeping  the  Peace  With  Labor,  Mark  Huntington  Wise- 
man. Indus.  Management,  vol.  59,  no.  3,  March  1920,  pp.  177-183,  1  fig. 
Survey  of  work  done  by  U.S.  Department  of  Labor.  Department  was  created 
by  Act  of  Congress  in  March  1913. 


Washington  Trades-Union  Conference.  Labor:  Its  Grievances,  Protests  and 
Demands.  U.  S.  Dept.  Labor,  Bur.  Labor  Statistics,  vol.  10,  no.  2,  Feb.  1920, 
pp.  33-41.  Declarations  adopted  at  conference  of  national  and  international 
trades-unions  and  executives  of  four  railroad  brotherhoods  held  at  Washington, 
D.  C,  Dec.  13,  1919. 

LATCHES 

All-Gear  Selective  Head  Type.  Dean,  Smith  &  Grace  &}4  inch.  Centre  Man- 
ufacturing Lathe.  Machy.  (Lond.),  vol.  15,  no.  384,  Feb.  5,  1920,  pp.  569- 
576.  12  figs.  Lathe  is  of  all-gear  selective  head  type  and  is  designed  with 
rapid  power  traverse  for  saddle  movement. 

Brass-Working,  Finishing  Tools  for.  Tools  for  Fusible  Plugs  and  Other  Locomo- 
tive Parts,  Frank  A.  Stanley.  Am.  Mach.,  vol.  51,  no.  22,  Dec.  11,  1919, 
pp.  985-987,  8  figs.  Tools  for  finishing  in  the  brass-working  lathe  various 
sizes  of  fusible  plugs  and  buttons  and  other  brass  parts,  such  as  hc«e  nozzles 
and   cylinder   drain    cocks. 

Camshaft,  Gordon.  The  Gordon  Camshaft  Lathe,  J.  V.  Hunter.  Am.  Mach.. 
vol.  51,  no.  24,  Dec.  25,  1919,  pp.  1085-1088,  7  figs.  Lathe  has  been  built  for 
purpose  of  turning  cam  surfaces  or  camshafts  used  for  operating  valves  in 
gasoline  motors.  Machine,  it  is  explained,  rough-turns  cams  from  drop- 
forgings,  work  being  performed  previous  to  heat-treating. 

Turret.  A  Rapid  Production  Side  Carriage  Turret  Lathe,  E.  N.  Moor,  Jr.  Pac. 
Mar.  Rev.,  vol.  17,  no.  3,  Mar.  1920,  pp.  136-137,  4  figs.  Libby  lathe  set  with 
special  pot  chuck   for  aeroplane  engine  cylinders. 

LIGHTING 

Shadowless.  Shadowless  Illumination  (Le  scialytique,  appareil  d'eclairage  sans 
ombres  portees),  A.  Breton.  Nature  (Paris),  no.  2390,  Jan.  17,  1920,  p.  48, 
2  figs.  Apparatus  invented  by  L.  Verain.  Light  from  lamp  placed  at  focus 
of  Fresnel  cylindrical  lens  is  reflected  downward  by  reflector  formed  of  trape- 
zoidal mirrors  inclined  at  suitable  angle. 

Shop.  Developments  in  Electric  Lamps  for  Shop  Use.  Am.  Mach.,  vol.  51,  no.  19, 
Nov.  6,  1919,  pp.  821-824,  13  figs.  Reference  is  made  to  use  of  new  type  C 
tungsten  lamp  and  its  increase  in  efficiency  over  older  types  of  tungsten  units. 
Examples  of  shop  lighting  by  mercury-vapor  lamps  and  by  Mazda  C  lamps 
are  illustrated  by  night  views  under  artificial  light. 

Textile  and  Clothing  Industries.  Some  Notes  on  Lighting  in  the  Textile  and 
clothing  Industries,  J.  S.  Dow.  Elecn.,  vol.  84,  no.  2181,  Mar.  5,  1920,  pp. 
260-263,  9  figs.  Matters  connected  with  intensity  and  distribution  of  light 
are  considered  and  effect  of  color  in  il'.uminant  is  discussed. 

See  also  Accident  Prevention,  lighting.   Value  in. 

LOCOMOTIVES 

C.P.R.  Mikado  Type.  Details  of  the  C.P.R.  Mikado  Type  Locomotive,  J.  F. 
Rodgers.  Can.  Machy.,  vol.  23,  no.  7,  Feb.  12,  1920,  pp.  173-177,  7  figs 
Locomotive  has  tractive  effort  of  56,000  lb.  Boiler  is  built  on  extension 
wagon-bottom  type. 

Decapod,  Tests  of.  Tests  of  Decapod  Type  Locomotive.  Ry.  and  Locomotive 
Eng.,  vol.  33,  no.  2,  Feb.  1920,  pp.  33-37,  11  figs.  Decapod  type  was  so  arranged 
that  maximum  cut-off  occurred  at  about  half  stroke.  Comparative  tests 
were  made  between  Decapod  and  Mikado  locomotive  of  about  equal  cylinder 
capacities. 

Efficient  Operation.  Steam  Generation  in  Locomotive  Boilers  (Ueber  die  Damp- 
ferzeugung  im  Lokomotivkessel),  H.  Meineke  Zeitschrift  des  Vereines 
deutscher  Ingenieure,  vol.  6,  no.  47,  Nov.  22,  1919,  pp.  1169-1174,  4  figs. 
Discussion  of  Strahl's  stack  formula  and  its  derivation.  From  Strahl's  temper- 
ature curve  of  hot-gases  conclusions  are  drawn  concerning  efficiency,  heat  utiliz- 
ation in  superheat-steam  boilers  and  value  of  fireboxes  for  evaporation.  Good 
results  are  said  to  be  obtained  with  very  long  as  well  as  with  very  short  boiler 
tubes. 

Scientific  Development  of  the  Locomotive — II.  John  E.  Muhlfeld.  Ry. 
Mech.  Engr.,  vol.  94,  no.  3,  Mar.  1920,  pp.  131-136.  Means  of  securing  higher 
efficiency  in  generation,  distribution  and  utilization  of  steam. 

English,  Cylinder  Design  of.  Modern  Locomotive  Design  and  Construction 
— LVIII.  Ry.  Engr.,  vol.  41,  no.  482,  March  1920,  pp.  93-98,  11  figs.  Cylinder 
design  on  certain  types  of  engines  on  London  &  North-western,  Northeastern 
and  Great  Central  railways  of  England. 

Operation  of.  Locomotive  Operation,  T.  J.  Hartnett.  Official  Proceedings 
Central  Ry.  Club,  vol.  27,  no.  5,  Nov.  1919,  pp.  692-698  and  (discussion), 
pp.  699-720.  Writer  discusses  fuel  economy,  lubrication,  superheaters,  testing 
for  valve  and  cylinder  blows,  power  reverse  gear,  injector  failures,  care  of 
electric  headlight  and  cost  of  maintenance  and  inspection  of  power. 

Pt  i.verized-Fuel  Burning.  Locomotive  Fitted  for  Burning  Pulverized  Fuel. 
Ry.  Engr.,  vol.  41,  no.  481,  Feb.  1920,  pp.  49-53,  6  figs.  Scheme  designed  and 
patented  by  J.  G.  Robinson,  Chief  Mech.  Engr.  of  Great  Central  Ry.,  England. 

Repairs.     See  Electric   Welding,  Arc,  Cast  Iron. 

Stoker  vs.  Hand  Firing.  Mechanical  Firing  of  Locomotives,  D.  F.  Crawford. 
Official  Proc.  Ry.  Club  of  Pittsburgh,  vol.  19,  no.  1,  Nov.  25,  1919.  pp.  7-47, 
32  figs.  Records  of  operation  are  given  and  compared  of  hand  and  stoker- 
fired  locomotives. 
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LUBRICANTS 

inf..  Dilution  by  Fiel.  Dilution  of  Engine  Lubricants  by  Fuel,  Gustavo  A. 
Kramer.  Jl.  Soc.  Automotive  Engrs.,  vol.  6.  no.  2.  Feb.  1920,  pp.  123-l^a. 
13  figs.  Experiments  to  determine  effect  of  dilution  by  fuels  on  viscosities  ot 
lubricants,  fuels  being  diluted  either  by  average  grade  of  fuel  gasoline  or  oy 
commercial  kerosene.  Use  of  oil  renovator  as  part  of  engine  itself  is  suggestert. 
The  Proper  Balancing  of  Fuel.  Lubricant  and  Motor,  William  I.  Parish. 
Mech.  Eng,  vol.  42.  no.  :i.  Mar  1920,  pp.  164-108,  8  figs.  Experiments 
conducted  to  determine  cause  of  dilution  of  motor  lubricating  oil  demonstrated, 
it  is  claimed,  that  it  is  due  mainly  to  leakage  past  piston  rings  during  compres- 
sion stroke.  It  is  recommended  that  selection  of  motor  oil  for  given  motor  be 
based  upon  scientific  grounds  and  that  engines  be  designed  to  permit  entire 
consumption  of  fuel  on  top  of  pistons. 

LUBRICATION 

Theory  of      Notes  on  the  Theory  and  Practice  of  Lubrication,  J.  P.  Hamer.     Man- 
aging Engr..   vol.   G,   no.    10,   Feb.   1920,  pp.   239-243,  4  figs.     Mechanics  of 
.  parallel  surface  in  relative  tangential  motion  is  discussed  and  equations  are 
derived  for  tangential  forces  operating  and  diagrams  of  pressure  are  constructed. 

MACHINE  DESIGN 

I  ^bob-Saving  Machinery.  Specialization  in  Design  of  Labour-Saving  Machine, 
C.  H.  Smith,  Eng.  &  Industrial  Management,  vol.  3.  no.  9,  Feb.  26,  1920, 
pp.  266-270.  Suggestions  in  regard  to  designing  and  installing  of  labor-saving 
machines.     Paper  read  before  Birmingham  Assn.  of  Mechanical  Engrs. 

Wohking  Oct  Details.  Designing  a  Special  Machine.  Machy.  (Lond.),  vol.  15, 
no.  3S5,  Feb.  12.  1920.  pp.  609-612,  6  figs.  Value  of  schedules  in  working 
out  preliminary  details  is  illustrated  by  working  out  example  of  special  duplex 
grinding  machine. 

MACHINE-TOOL  INDUSTRY 

Chinese  Markets.  China  as  a  Machine  Tool  Market,  Julean  Arnold.  Machy. 
(N.  Y),  vol.  26,  no.  7,  Mar.  1920,  p.  616.  Writer,  who  is  American  commercial 
attache  at  Pekin,  China,  gives  his  views  of  possibilities  of  future  machine  tool 
trade  with  China,  and  points  out  that  Chinese  engineering  schools  provide 
one  of  the  best  means  for  advertising  American  machine  tools  to  Chinese. 

MACHINE  TOOLS 

\mi  itifAN.  French  Demand  for.  American  Machine  Tools  Needed  in  Francp, 
L.  W.  Alwyn-Schmidt.  Am.  Mach.,  vol.  51,  no.  19,  Nov.  6,  1919,  pp.  825-826. 
It  is  pointed  out  that  during  first  four  months  of  1919  value  of  American 
machine  tools  shipped  to  France  reached  $5,000,000.  Factors  advised  to 
be  taken  into  consideration  in  studying  present  and  future  machine-tool  needs 
of  France  are  destruction  of  industrial  equipment  in  northeastern  France  and 
likely  expansion  of  French  iron  industry  following  acquisition  of  iron  mines 
of   Lorraine. 

M  and  Speeds.  The  Androuin  Progression  Iiatio  for  Speeds  and  Feeds  for 
Machine  Tools,  Machy.  i  Lond.),  vol.  15,  no.  385,  Feb.  12,  1920,  pp.  613-616, 
1  fig.  Proposes  progressive  ratio  of  1.259,  that  is,  ,1  K  approximately.  It 
is  claimed  that  this  series  ratio  facilitates  calculation  of  cutting  times. 
Translated  from  Bulletin  de  la  Soci<H6  d'Encouragement  pour  l'lndustrie 
Nationale. 

Inertia  Effects.  Inertia  Effects  in  the  Operation  of  Shop  Machinery,  C.  E. 
Clewell  Am.  Mach.,  vol.  51,  no.  13,  Sept.  25,  1919,  pp.  607-609,  6  figs. 
Discusses  problem  of  inertia  in  quick  acceleration  and  retardation  of  machine 
tools  with  reference  to  frequent  reversals  of  planing,  shaping  and  punching 
machines.  Notes  are  included  on  reduction  of  inertia  in  pulleys  by  use  of 
aluminum  and  on  ways  of  reducing  inertia  in  a  rapidly  revolving  motor  that 
is  subject  to  frequent  reversals. 

Magazine  Feeds  for.  Maganize  Feed  Mechanisms,  Edward  K.  Hammond. 
Machy.  (N.  Y.),  vol.  26,  no.  7,  Mar.  1920,  pp.  593-601,  19  figs.  Description 
of  mechanisms  and  mechanical  movements  used  in  design  of  magazine  feeding 
devices  for  automatic  machines  employed  by  Diamond  Chain  &  Mfg.  Co. 
Their  advantages  arc  pointed  out. 

MAGNETS 

Pi.iimavknt.  Links  of  Force  in.  Dependence  of  Temperature  Coefficients  of 
Permanent  Magnets  on  Their  Form  fiber  die  Abhangigkeit  des  Temperatur- 
koeffizienteD  permanentcr  Magneto  von  deren  Ccstall  I,  I,  ( lumlich.  Annalen 
d«  1'hysik.  vol  59,  no.  7.  Sept.  4,  Mil!),  pp.  liti«-tiS8,  f>  figs.  Experimental 
determination  of  distribution  of  lines  of  force  in  a  simple  horseshoe  magnet, 
both   open   and   closed.     Information   from    Natl.     Physical   and  Tech.   Inst. 

MAGNETOS 

MaOMBT*  for.     .S'cc  8tttl,  Magnet. 

MALLEABLE   [RON 

•I""  Research  \\,,<\.  on  Malleable  Iron,  Enriqui  Touceda,  Can.  Foundry- 
man,  vol  Ll.no  2,Feb  1920,  pp.  40-41,  6  figs.  Results  of  4  years  of  research 
work  tor  American  Malleabli  Casting  Association.     (Conctud 

Mil  \i„- 

Non-1  <     WW      i  Markets      Iron  Trade  Rev 

•••■I    66,  no    I.  Jan    1,   1920,  pp    113-114      If  it    tated  thai  heav: 
froin  abroad  ar.   partially  met    di   pit)  exchangi  rate,  while  domestic  require- 
ment   for  metals,  except  copper  and  brass,  are  slack,    Table 
di  "  ■     in   1919  i    pn  i  nted, 


Progress  in  1919.  The  Year's  Progress  in  Metals.  Metal  Industry  (N.  Y.),  vol.  18. 
no.  2,  Feb.  1920,  pp.  85-86.  Review  of  important  work  conducted  in  United 
States  and  England  on  metals  and  alloys.  Abstracts  are  presented  of 
important  articles  which  have  appeared  in  technical  papers  in  both  countries. 
(Concluded.) 


See  also  Ores. 


METEOROLOGY 


Brightness  of  Sky.  The  Brightness  of  the  Sky,  A.  F.  Moore  and  L.  M.  Abbot, 
Smithsonian  Misc.  Coll.,  vol.  71,  no.  4,  Feb.  4,  1920,  36  pp.,  2  figs.  Account 
of  set  of  observations  made  at  Hump  Mountain,  Elk  Park,  N.  C,  from  July 
1917  to  April  1918,  with  pyranometer,  an  instrument  constructed  by  Smith- 
sonian Instn.  for  purpose  of  measuring  radiation  of  various  kinds.  Measure- 
ments were  made  on  intensity  of  radiation  from  sky,  clear,  hazy,  cloudy  and 
foggy;  radiation  under  trees,  plaDts,  etc.;  snow  reflection,  radiation,  etc. 
Instrument  was  taken  to  Calama,  Chile,  and  other  sky-radiation  measure- 
ments were  made  there. 

Pressure  and  Weight  of  Air  vs.  Altitude.  Experimental  Laws  of  Variation  of 
Barometric  Pressures  and  Specific  Weight  of  Air  with  altitude  (Lois  experi- 
mentales  des  variations  de  la  pression  barometrique  et  du  poids  spficifique 
de  l'air  avec  l'altitude),  Rodolphe  Soreau.  Aerophile,  vol.  27,  no.  21-22. 
Nov.  1-15,  1919,  pp.  335-342,  1  fig.  Barometric  formula;  derived  from 
fundamental  differential  equation  combining  pressure,  specific  weight  and 
altitude.     Records  of  observations  at  various  places  are  also  given. 

Temperature  Equation.  Determination  of  Normal  Temperatures  by  Mean* 
of  the  Equation  of  the  Seasonal  Temperature  Variation  and  a  Modified 
Thermograph  Record,  F.  L.  West,  N.  E.  Edlefsen  and  S.  Ewing.  Jl.  Agricul- 
tural Research,  vol.  18,  no.  10,  Feb.  16,  1920,  pp.  499-510,  6  figs.  It  is  illus- 
trated how  equation  can  be  derived  from  observations  of  Weather  Bureau 
for  determining  normal  temperature  at  certain  place  at  an  assigned  hour  of 
day  on  particular  day  of  year. 

METRIC  SYSTEM 

Export  Trade  and.  The  Metric  System  and  Our  Export  Trade.  Chem.  Engr., 
vol.  28,  no.  2,  Feb.  1920,  49-50.  Bureau  of  Standards  is  quoted  as  expressing 
opinion  that  American  exporters  are  hampered  by  retention  of  present  systen. 
of  measurement.     It  is  stated  that  34  countries  have  adopted  metric  system. 

MILLING 

Fixture  for.  Some  Examples  of  Profile  Milling  Practice,  F.  Scriber.  Can. 
Machy.,  vol.  23,  no.  9,  Feb.  26,  1920,  pp.  215-218,  12  figs.  Various  fixtures- 
are  shown  and  discussed. 

MILLING   MACHINES 

Bracings  for.  Recent  Machine  Tool  Developments — XI,  Joseph  Horner.  Eng„ 
vol.  109,  no.  2825,  Feb.  20,  1920,  pp.  236-239,  32  figs.  Details  of  bracings 
for  pillar  and  knee  machines,  Lincoln  machine  braces,  gear-cutter  bracings 
and  shapers. 

Ingersoll  Circular-Table.  Ingersoll  Circular-Table  Continuous  Milling 
Machines,  J.  V.  Hunter.  Am.  Mach.,  vol.  51,  no.  21,  Nov.  27-Dec.  4,  1919, 
pp.  915-918,  7  figs.  Types  of  continuous  milling  machines  that  have  been 
developed  for  maximum  production  with  minimum  labor. 

Ingersoll  Differential  Type.  The  Ingersoll  Different  ial-Type  Continuous 
Milling  Machine,  J.  V.  Hunter.  Am.  Mach.,  vol.  51,  no.  14,  Oct.  2,  1919, 
pp.  645-650,  7  figs.  Outstanding  features  are  said  to  be;  (1)  Large  capacity 
on  relatively  large  pieces  of  work  in  connection  with  minimum  amount  of 
floor  space;  (2)  small  amount  of  labor  required,  only  one  operator  being 
required;  and  (3)  fact  that  it  carries  large  number  of  milling  cutters,  each 
of  which  may  be  arranged  for  simultaneous  operation  of  different  pieces  of 
work. 

Spline,  Two-Spindle.  Two-Spindle  Spline  Milling  Machine.  Can.  Machy., 
vol.  23,  no.  9,  Feb.  26,  1920,  pp.  228-229,  4  figs.  Description  and  illustrations 
of  machine  recently  placed  on  market  by  Taylor  &  Fenn  Co.,  Hartford,  Conn. 

MINE   HOISTING 

Electric  Controllers  for.  Electric  Controllers  for  Mine  Hoists,  W.  C.  Goodwin. 
Elec.  Jl.,  vol.  17,  no.  3,  Mar.  1920,  pp.  119-122,  6  figs.  Typical  installation 
of  high-voltage  electric  motor  mine  hoist. 

W'indino-Rope  Stresses.  Winding  Ropes  and  Bending  Stresses,  O.  Specr.  Colliery 
Guardian,  vol.  119,  no.  3085,  Feb.  13,  1920,  p.  449,  7  figs.  Writer  holds  that 
spirally  twisted  wires  in  rope  are  more  flexible  than  same  wire  straightened 
out.  Deductions  from  winding  rope  statistics  of  the  Dortmund  district. 
(Translated  from  Gluckauf.) 

MINE  TIMBERING 

Failure.  Failure  of  Mine  Timbers,  George  J.  Young.  Eng.  &  Min.  Jl.,  vol.  109, 
no.  10,  March  6,  1920,  pp.  611-612,  2  figs.  Influence  of  ventilation  and  high 
temperatures  in  reducing  strength  of  timbers. 

MINERALS 

U.  S.,  Sources  of  Supply.  Our  Mineral  Supplies,  H.  D.  McCaskey  and  E.  F. 
Burchard.  Dept.  Of  Interior.  U,  S.  GeoT.  Survey,  Bui.  666,  1919,  27S  pp 
Compilation  of  reports  issued  by  U.  S.  Geol.  Survey.  Each  report  discussec 
source  of  supply  of  mineral  considered,  its  uses,  both  in  peace  and  in  war, 
"id  normal  demand,  and  for  some  minerals  probable  demand  under  war 
conditions  is  indicated. 
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MINES 

Reinforced-Concrete  Construction  in.  The  Applications  of  Ferro-Concrete 
in  Mines  T.  J.  Gueritte.  Trans.  Instn.  Min.  Engrs.,  vol.  58,  part  3,  Feb. 
1920,  pp.  184-205  and  (discussion)  pp.  205-211,  43  figs.  Details  of  rein- 
forced-concrete  heapstead,  pithead  frames,  coal  bunkers  and  coal-wagon 
reservoir. 

Sampling,  Combination  Method  of.  The  Combination  Method  of  Mine-Sampling 
Morton  Webber.  Min.  &  Sci.  Press,  vol.  120,  no.  9,  Feb.  28,  1920,  pp.  303- 
306,  1  fig.  Writer  claims  latent  errors  in  sampling  can  be  detected  only  by 
actually  treating  ore.  "Combination"  method  is  described  as  consisting 
in  large  number  of  small  mill-tests  spread  over  ore  deposit;  these  serve  to 
correct  hand-sampling  of  spaces  intervening  between  mill-tests  by  a  factor 
obtained  by  successive  sampling  of  the  faces  of  the  small  stopes  as  ore  was 
removed  with  recovery  plus  tailing  loss. 

MINING 

Exploration.  Mining  Exploration,  J.  H.  Farrell.  Min.  &  Sci.  Pres,  vol.  120,  no.  8 
Feb.  21,  1920,  pp.  269-272.  Chief  requirement  for  success  of  development 
company,  writer  contends,  is  that  it  must  dig  in  addition  to  examining  mines. 

High  Altitudes,  Work  at.  Mining  at  High  Altitudes,  Stanley  C.  Bullock.  Min. 
Mag.,  vol.  22,  no.  1 ,  Jan.  1920,  pp.  22-24,  3  figs.  Writer  records  his  experience 
of  mining  and  milling  in  the  Andes  at  altitude  of  16,000  ft.,  and  discusses 
particulars  of  conditions  under  which  work  can  best  be  done. 

Liquid  Air  as  Explosive.     See  Explosives,  Liquid  Air. 

MONEL   METAL 

Foundry  Practice  for.  Foundry  Standardizes  Nickel  Alloy,  H.  E.  Diller. 
Foundry,  vol.  48,  no.  6,  Mar.  15,  1920,  pp.  209-212,  6  figs.  It  is  reported  that 
molds  for  monel  metal  castings  are  made  of  silica  sand  and  rated  similarly 
to  those  made  for  steel,  and  that  electric  furnaces  will  supplant  old-style  melting 
mediums. 

MOTOR  BUSES 

Great  Britain.  The  Place  of  the  Bus — I,  Walter  Jackson.  Elec.  Ry.  .11.,  vol.  55, 
no.  9,  Feb.  28,  1920,  pp.  424-427,  2  figs.  Outlines  developments  in  Great 
Britain  of  motor  bus  in  co-ordination  with  electric  railway. 

MOTOR-GENERATORS 

Rating.  Motor-Generator  Sets,  G.  H.  Tappen.  Gen.  Elec.  Rev.,  vol.  23,  no.  2, 
Feb.  1920,  pp.  140-143,  3  figs.  Basis  on  which  motor-generators  are  rated. 
Method  of  compounding  exciter  to  automatically  take  care  of  heavy  overload 
is  mentioned. 

MOTOR-TRUCK  TRANSPORTATION 

Transcontinental  Convoy.  The  First  Transcontinental  Motor  Convoy,  E.  R. 
Jackson.  Mech.  Eng.,  vol.  42,  no.  3,  March  1920,  pp.  145-150  and  205,  16  figs. 
Convoy  started  from  Camp  Meigs,  Washington,  D.  C.,  at  8  A.  M.  on  July  7, 

1919,  and  finished  at  San  Francisco,  Cal.,  on  Sept.  6,  1919.  Particulars  are 
given  of  itinerary,  personnel,  operation  and  maintenance  problems,  and  recom- 
mendations are  formulated  in  regard  to  practical  details  of  operation  of  a 
motor  truck  freight  service. 

MOTOR  TRUCKS 

German.  Analysis  of  German  Trucks  by  the  Motor  Transport  Corps,  C.  R.  Hays. 
Automotive  Industries,  vol.  42,  nos.  8,9,  10,  Feb.  19,  26,  Mar.  4,  1920,  pp. 
510-511,  pp.  560-561,  1  fig.,  pp.  604-006,  3  figs.  Feb.  19:  Specifications  of 
Dux  type.  Motor  is  four-cylinder,  L-head,  cast  en  bloc,  4^5-in.  by  5L£-in. 
bore  and  stroke,  four-point  suspension,  suspension  by  upper  half  of  case, 
arms  extending  and  fastening  onto  frame  of  truck.  Feb.  26:  The  Horch 
machine.  Engine  has  four  cylinders,  L-head,  cast  in  pairs  5>i-in.  by  6J^-in. 
bore  and  stroke,  four-point  suspension,  suspension  by  upper  half  of  crank- 
case.  Mar.  4:  Report  on  trucks  surrendered  to  A.  E.  F.  under  terms  of  ] 
armistice.    Results  of  investigations  and  tests  of  Durkopp  model. 

Operating  Costs  on  Paved  Highways.  Relation  of  Highways  to  Motor  Truck 
Operating  Cost,  Arthur  H.  Blanchard.     Can.  Engr.,  vol.  38,  no.  12,  Mar.  18, 

1920.  pp.  311-313.     Results  of  tests  carried  out  by  White  Co.,  Cleveland, 
are  said  to  have  established  that  on  concrete  and  brick  pavements  it  was 
practicable  to  operate  loaded  2-ton  motor  truck  for  average  of  11.5  miles 
on  one  gallon  of  gasoline  whereas  on  average  earth  road  only  5.8  miles  to  1 
gallon  was  obtainable. 

Pneumatic-Tired.  Air  Has  Advantage  in  Tire  Tests.  Power  Wagon,  vol.  24, 
no.  184,  Mar.  1920,  pp.  27-28.  Statistics  of  Goodyear's  Akron-to-Cleveland 
motor-truck  service,  showing  comparison  in  various  ways  between  air  and 
solid  tires  on  seven  trucks  over  period  of  one  year.  Predicts  that  solid  tires 
may  be  obsolete  within  few  years. 

Design  of  Pneumatic-Tired  Trucks,  C.  M.  McCreery.  Jl.  Soc.  Automotive 
Engrs.,  vol.  6,  no.  2,  Feb.  1920,  pp.  87-98,  17  figs.  Changes  which  are 
visualized  over  present  solid-tire  design  are:  Higher  rear-axle  gear-reductions 
about  15  per  cent  increase  in  engine  sizes,  lower  transmission  low-gear  reduc- 
tions, lighter  unsprung  parts,  and  multiple-wheel  construction  to  accommodate 
heavier  tonnage. 

Scammell.     The    Scammell    Tractor-Lorry.     Motor    Traction,    vol.    30,    no.    781,    1 
Feb.  16,  1920,  pp.  148-152,  13  figs.     Six-wheeled  transport  vehicle  for  useful 
loads  of  eight  tons. 

Springs  and  Tires,  Tests  of.  Jump  Tests  Show  Action  of  Truck  Springs  and 
Tires,  Alfred  F.  Masury.  Automotive  Industries,  vol.  42,  no.  8,  Feb.  19, 
1920,  pp.  514-516.  Experiment  by  International  Motor  Co.,  employing  motion 
picture  for  close  study  of  motion  of  parts  when  passing  over  obstructions 
and  striking  earth. 


Vibrations  of,  Apparatus  for  Measuring.  The  Measurement  of  Vehicle  Vibra- 
tions, Benjamin  Liebowitz.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  1,  Jan. 
1920,  pp.  17-25,  10  figs.  Describes  seismograph  which  traces  time  displace- 
ment, curve  of  point  in  vehicle  body  and  shows  how  from  this  curve  vertical 
volocities,  accelerations,  amplitudes,  periods  and  damping  of  motor  truck 
can  be  measured. 

MOTOR   SHIPS 

Danish.  Recent  Danish  Motorship  Progress.  Motorship,  vol.  .5,  no.  3,  March 
1920,  pp.  205-207,  5  figs.     General  dimensions  of  two  Diesel-driven  vessels. 

Performance.  What  a  Pioneer  Motorship  Has  Done,  Charles  W.  Geiger.  Oil 
News,  vol.  8,  no.  6,  Feb.  20,  1920,  pp.  19-20.  The  Siam,  a  10,000-ton  vessel 
fitted  with  eight-cylinder  sets  of  1575  i.hp.,  is  said  to  have  given  no  trouble 
in  five  years  of  service. 


NATURAL   GAS 

Extinguishing  Fire  at  Well.  Explosives  Used  to  Snuff  Out  Largest  Gas  Well 
Fire  Known,  After  all  Other  Methods  Failed.  Am.  Gas  Eng.  Jl.,  vol.  112, 
no.  9,  Feb.  28,  1920,  pp.  164  and  167,  1  fig.  Parkage  containing  explosives 
and  covered  by  asbestos  sheetings  was  rapidly  pulled  by  steel  cable  running 
through  two  derricks  and  exploded  at  edge  of  fire.  This  stopped  fire  by  tempo- 
rarily checking  flow  of  gas. 

Nitrogen  Products  Committee  Report.  The  Report  of  the  Nitrogen  Products 
Committee,  H.  A.  Humphrey.  Jl.  Soc.  Chem.  Industry,  vol.  39,  no.  2, 
Jan.  31,  1920,  pp.  25r-29r.  Salient  features  of  report  presented  to  Minister 
of  Munitions  (England)  by  Nitrogen  Products  Committee  of  Munitions  Inven- 
tion Department.  It  is  stated  that  committee,  composed  of  scientists  and 
technical  men,  spent  three  years  in  collecting  information  on  nitrogen  situa- 
tion from  all  sources,  and  writer  considers  that  "no  more  important  scientific 
report  has  ever  been  published  by  Government." 

Exited  Kingdom.  Ammonia  Nitrogen  Production  in  the  United  Kingdom.  Iron 
&  Coal  Trades  Review,  vol.  100,  no.  2711,  Feb.  13,  1920,  pp.  207-208.  Writer 
concludes  that  deposits  of  coal  and  shale  in  United  Kingdom  constitute 
potential  source  of  combined  nitrogen  capable  of  meeting  practically  unlimited 
demand.  He  includes  results  of  some  full-scale  experiments  carried  out  at  a 
coke-oven  plant. 

NON-FERROUS   METALS 

Electrical  Melting.  Electrical  Melting  of  Alloys — I,  H.W.  Gillett.  Foundry,  vol.  48, 
no.  5,  March  1,  1920,  pp.  177-180.  Fundamental  reasons  underlying  evolu- 
tion of  electric  furnaces  for  melting  non-ferrous  metals  are  analyzed.  Each 
type  of  furnace  is  taken  up  separately  and  its  merits  and  limitations  are 
pointed  out. 

See  also  Alloys  ;  Brass. 


OCCLUDED   GASES 


Sec  Pumps,   Mercury. 


OIL 


Fuel.     See  Fuel  Oil. 


Japan,  Production  in  1918.  New  Activity  in  Japan's  Oil  Industry,  K.  Ito.  Oil 
&  Gas  Jl.,  vol.  18,  no.  40,  Mar.  5,  1920,  pp.  64-66.  2  figs.  Figures  for  1918 
production.  Artir-le  from  The  Trans-Pacific,  published  in  English,  at  Tokyo, 
Japan. 


See  also  Petroleum. 


OIL    FIELDS 


Prospecting.  Subsurface  Correlations  in  Oil  Prospecting,  S.  S.  Langley.  Eng. 
&  Min.  Jl.,  vol.  109,  no.  10,  March  6,  1920,  pp.  615-619,  9  figs.  Method 
is  illustrated  to  correlate  wells  of  midway  oil  field  in  San  Joaquin  Valley,  Cal. 

OPEN-HEARTH   FURNACES 

Tilting  Type.  Tilting  Open-Hearth  Furnaces  (Kippbare  Martinofen),  Fr.  Dittmer. 
Zeitschrift  des  Vereines  deutscher  Ingenieure,  vol.  63,  no.  51,  Dec.  20,  1919, 
pp.  1287-1288,  3  figs.  Discusses  importance  of  these  furnaces  for  steel  works 
and  copper  smelters,  and  points  out  their  advantages  over  the  fixed  type. 
In  spite  of  their  higher  cost  writer  believes  that  they  should  be  installed  in 
all  new  plants. 


ORE   TREATMENT 


See  Concentration. 


OXY-ACETYLENE   WELDING 

Locomotive  Fireboxes.  Methods  of  Welding  Locomotive  Fireboxes.  George  L. 
Walker  and  R.  T.  Pcadoby.  Boiler  Maker,  vol.  20,  no.  3,  Mar.  1920,  pp.  59-63, 
21  figs.  Instructions  for  welding  fireboxes  by  oxy-acetylene  process.  (To 
be  continued.) 

Repair  Work.  Mass  Production  in  Repair  Work — III,  Motor  Traction,  vol.  30, 
no.  782,  Feb.  23,  1920,  pp.  178-180,  4  figs.  Writer  deals  mainly  with  subject 
of  welding  operations,  namely,  equipment  of  stationary  and  portable  ory- 
acetylenc  plants,  welding  and  reboring  of  castings  and  preparation  of  welded 
work  for  machining. 
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Ti-bi^      rub    Welding  by  the  Oty-Acetyleni  I     W.  Smith.      \m    Mach., 

vo,  [919.  pp.  845-848,  6  figs      [t  is  pointed  out  that 

welded  by  oxy-acetylcne  pro  nvariably  butt-welo.ee. , 

:  to  seam  only,  must  be  of  intensity  to  raise  edges  unaei 

flame   ,„.,  o   fusing   point.     Material   from    which   tubing   is   made 

..<-.-.    Welding,  Applications  of. 

PAPEB    MILLS 

Ilvr  boelectric  Drive       Electric.  Steam  anil  Water  Power  Drive  in  a  Paper  Mill. 

Rev  ,  vol.  76,  no.  9,   Feb.  28,   L920,  pp.  345-347,  6  figs.     Hydroelectric 

um;  907-kva.    Three-phase    alternator    operating    at    2300    volts, 

(30  cycles,  and  driven  bj  39-in.  S.  Morgan  Smith  water  turbine  having  speed 

of  210  r  p.m.  and  equipped  with  Woodward  governor. 

PATENTS 

YtLf^Tios  ok  [NVBNTION.     Patenting  and  Promoting  Inventions,  Mois  H.  Avram. 

Chem    Engr  .  vol.   28,  no.  2,  Feb.   1920,  pp.  37-40.     It  is  pointed  out  that 

value  of  an  invention  can  be  estimated  only  after  careful  survey  of  market  it 

is   designed   to   supply.     It   is.   held   that  such  survey  is  as  indispensable  as 

itigation  of   technical  character  of  invention. 

PATTERNS 

TUBNING  OV  Notes  on  Pattern  Turning.  Model  Engr.  it  Elecn.,  vol.  42,  no  9S2, 
Feb.  19, 1920,  pp  178-183,  34  tigs.  Details  and  ilhist rations  of  typical  examples. 
(Continuation  of  serial.) 

PAVEMENTS 

JTBTJCTION  Si  ITIBTICS  Annua!  Paving  Statistics — IV.  Public  Works,  vol.  48, 
no.  7,  Feb.  28,  1920,  pp.  150-151.  Facts  and  figures  in  tabulated  form  from 
several  hundred  cities  concerning  amount  and  nature  of  work  done  by  each 
during  1918. 

PAVE.M ENTS,   ASPHALT 

New  York  Citv.  Resurfacing  Asphalt  Pavements  in  New  York.  Public  Works, 
vol.  48,  no.  8,  Mar.  6,  1920,  pp.  170-172,  2  figs.  Describes  how  city  forces 
removed  about  half  an  inch  of  worn  and  deteriorated  wearing  surface  without 
injuring  remainder  and  replaced  it  with  new  asphalt  thoroughly  welded.  It 
]-  -  o,l  that  183,000  yd.  were  resurfaced  in  1919  at  cost  of  less  than  SI  per  yd. 

PAVEMENTS,   CONCRETE 

tON  Fundamental  Considerations  for  Concrete  Pavement  Design,  S.  T.  Morse. 
Eng.  &  Contracting,  vol.  53.  no.  9,  Mar.  3,  1920,  pp.  245-247.  Writer  describes 
effect  of  roadway  width  on  thickness  of  pavement  and  gives  formula  for  design 
of  concrete  slabs.  Reference  is  made  to  Prof.  Duff  A.  Abrams'  tests  at  Lewis 
Ii,-'  ,  Chicago. 

PAVEMENTS,  WOOD-BLOCK 

Economic  u.  VaLi  i  Wood  Block  Paving,  Walter  Buehler.  Jl.  West.  Soc.  of 
Engrs.,  vol.  25,  no.  3,  Feb.  5,  1920,  pp  73-84  and  (discussion)  pp.  84-92, 
Ii  figs.  Inspection  of  creosoted-block  pavements  in  loop  district  of  Chicago 
is  said  to  demonstrate  that  these  pavements  have  been  an  economic  investment. 

PETROLEUM 

Bibuogbapht.     Recent    Articles  <>n    Petroleum    and    Allied    Substances.     Monthly 

ports  of  Investigations.  Bur.  of  Mines,  Feb.  1920.  33  pp.     Covering  history, 

origin,    development    and    production,    transportation,   storage 

and  distribution,  properties  and  their  determination,  refining,  and  utilization. 

Origin  <,i  The  Origin  of  Petroleum,  I.  A.  Stigand.  Min.  Mag.,  vol.  22,  no.  1,  Jan. 
1920,  pp  11-22  Author  reviews  various  theories  put  forward  to  explain 
origin  and  lays  particular  stress  on  marine  sources  of  origin,  especially  small 
forms  "t  organism, both  animal  and  vegetable  and  adduces  new  evidence  in 
,r  of  this  theory  Summary  of  required  conditions  or  factors  for  produc- 
tion of  deposits  of  petroleum,  originating  from  organic  matter. 

United  E  The    Petroleum  Reserves  of  the  United  States, 

Petroleum  Times,  vol.  3,  no.  59,  Feb  21,  L920,  p.  190.  Itissaid  that  Dr.  David 
Winn-,  ,  I,,,  i  geologist  ol  I  B  Geo!  Sui  vey,  forecasts  exhaustion  in  twenty 
years,  total  available  supply   being  approximately   7,000,000,000  bbl. 


.See  also  Oil. 


PHOSPH  \Ti:s 


Mixing  oi       Hydraulii  Methods  in  the  1  sphate  Fields,  Victor  J.  Milkowski. 

Rocl  3,Jan   31,  1920,  pp    17-19,  5  figs.     Sketch  showing 

arrangement  of  no/.zles  an 
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PIERS 

See  Terminals,  Marine,  Piers. 

PIPE 

Lead,  Extrusion  of.  The  Extrusion  of  Lead  Pipe,  Ellsworth  Sheldon.  Am. 
Mach.,  vol.  51,  no.  21,  Nov.  27,  Dee.  4,  1919,  pp.  909-913,  10  figs.  Possibility 
of  extruding  iron  is  mentioned  and  notes  are  added  on  lead  refining  and  alloying, 
and  making  shrapnel  balls. 

Standard  Threads  for.  Gauging  American  Standard  Pipe  Threads,  J.  H. 
Rodgers.  Can.  Machy.,  vol.  23,  no.  8,  Feb.  19,  1920,  pp.  195-198,  15  figs. 
Summary  or  revised  formulation  of  Briggs'  standard  and  gaging  system 
adopted  by  different  manufacturers  of  pipes,  valves  and  fittings. 

PIPE,   CAST-IRON 

Centrifugally  Cast.     Centrifugally  Cast  Pipe  in  South  America,  Iron  Age,  vol.  104. 

no.  13,  Sept.  25,  1919,  pp  863-865,  7  figs.  Account  of  new  plants  in  Brazil  _ 
and  Argentine  using  the  DeLavaud  process  of  iron  pipe.  Notes  on  method  I 
of  tapping  hot  iron  from  cupolas  at  plant  in  Buenos  Aires. 

Joints.  Cast  Iron  Pipe  Joints.  Gas  Industry,  vol.  20,  no.  2,  Feb.  1920,  pp.  43-46. 
Report  of  Committee  appointed  by  American  Gas  Association  to  prepare  satis- 
factory design  for  joints  for  cast  iron  mains.  New  design  of  bell  for  tentative 
alternating  standard  is  recommended. 

PIPE,   CONCRETE 

Pressure,  Tests  of.  Reinforced  Concrete  Pressure  Pipe  Test  Concrete  Products, 
vol.  18,  no.  2,  Feb.  1920,  pp.  13-15,  3  figs.  Service  tests  of  Meriwether  rein- 
forced-concrete  pressure  pipe  which  is  designed  for  use  in  water  conduits, 
power-house  and  similar  work  requiring  watertight  pipe. 

PLATINUM 

Canadian  Deposits.  Possibilities  for  Platinum  in  Western  Canada,  W.  L.  Uglow. 
Can.  Min.  Inst.  Bui.,  no.  95,  Mar.  1920,  pp.  207-220.  It  is  concluded  from 
survey  of  platinum-bearing  deposits  that  possibilities  for  future  supply  of  metal 
are  good  Rules  are  formulated  for  distinguishing  rocks  and  ore  bodies  which 
may  be  possible  carrier  of  platinum. 

German  Production,  1919.  German  Potash  Production  and  Prices.  Cement,  Mill 
&  Quarry,  vol.  16,  no.  4,  Feb.  20,  1920,  pp.  19-21.  According  to  Commercial 
Attache  Edwards  at  The  Hague,  Netherlands  German  Potash  Syndicate  reports 
total  production  of  actual  potash  for  1919  at  946,000  tons,  of  which  264,000 
tons  were  sold  abroad,  remainder  meeting  about  41  per  cent  of  home  require- 
ments. 

POWER  GENERATION 

Europe,  Progress  in.  Progress  of  Power  Engineering — I,  L.  W.  Alwyn-Schmidt. 
Power  Plant  Eng.,  vol.  24,  no.  5,  March  1,  1920,  pp.  268-270.  Analysis  of 
recent  developments  in  Europe  based  on  V.  S.  consular  and  commercial 
reports.     Opportunities  for  American  trade  are  pointed  out. 

Progress  in.  Progress  of  Power  Engineering — II,  L.  W.  Alwyn-Schmidt.  Power 
Plant  Eng.,  vol.  24,  no.  6,  Mar.  15,  1920,  pp.  321-323.  Review  of  power 
developments  in  Asia,  Australia,  and  South  and  Central  America  during  last 
few  years,  and  possibilities  for  future  expansion. 

Repair  Shops.  The  Power  Plant  Repair  Shop.  Power  Plant  Eng.,  vol.  24,  no.  5, 
March  1,  1920,  pp.  271-274,  5  figs.  Suggests  outline  of  equipment,  location 
and     arrangement    for    shop    suited     to     medium-size     plant. 

PRECIPITATION 

Electrical,  Bibliography  of.  Bibliography  of  Selected  Articles  on  Electrical 
Precipitation  of  Suspended  Matter.  Cement,  Mill  &  Quarry,  vol.  16,  no.  4, 
Feb.  20,  1920,  p.  18. 

See  also  Gases,   Cleaning  by  Electricity. 

PULLEYS 
See  Machine  Tools,  Inertia  Effects. 

PULVERIZED  COAL 

Advantages.  Pulverized  Coal  for  Fuel  Makes  Good  Saving  in  Milwaukee.  John 
Anderson.  Elec.  Ry.  Jl.,  vol.  55,  no.  10,  March  6,  1920,  pp.  473-477,  1  fig. 
Ease  with  which  fuel  feed  and  draft  and  controlled,  ability  to  take  and  drop 
heavy  overloads  quickly  without  waste,  thorough  combustion  and  uniformly 
high  efficiency  are  claimed  as  advantages  of  pulverized  coal. 

Blast  Furnaces,  Use  in.  Progress  in  the  Use  of  Pulverized  Fuel  in  Blast  Furnaces, 
W.  L.  Wotherspoon.  Iron  &  Steel  of  Canada,  vol.  3,  no.  1,  Feb.  1920,  pp.  5-8, 
2  figs.  Description  of  Vortex  tuyere  and  its  adaptation  to  form  small  combus- 
tion chamber. 

Canadian  Report  on.  The  General  Fuel  Situation  in  Canada.  Power  House, 
vol.  13,  no.  4,  Feb.  20,  1920,  pp.  76-77.  Abstract  of  report  of  Commission  of 
Conservation,  Ottawa,  on  pulverized  coal. 

Central  Stations  Pulverized  Coal  in  Central  Stations,  John  Anderson.  Elec. 
World,  vol  75,  no  1  I,  Mar.  13,  1920,  pp.  589-691,  2  figs.  In  tests  conducted 
l,\  engineers  of  Milwaukee  Elec.  Ry.  &  Light  Co.  efficiency  of  80  per  cent  is 
said  to  have  been  obtained  for  pulverized-fuel  installation. 
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Hni.BBCK  Schemes  of  Burning.  Utilization  of  Pulverized  Coal  (L'emploi  du 
charbon  pulverise),  M.  Reveillac.  Bulletin  et  coraptes  rendus  raensuels 
de  la  Societe  de  l'lndustris  Minerale,  vol.  16,  no.  4,  1919,  pp.  347-365,  2  figs. 
Economical  aspect  of  burning  pulverized  coal  is  discussed  and  reference  is  made 
by  way  of  illustration  to  Holbrook  scheme  for  burning  pulverized  coal. 

Installation.  Successful  Pulverized  Coal  Installation,  I.  L.  Kentish-Rankin. 
Power  Plant  Eng.,  vol.  24,  no.  6,  Mar.  15,  1920,  pp.  313-321,  6  figs.  Milwaukee 
Elec.  Ry.  &  Light  Co.  is  stated  to  be  securing  excellent  results  after  two  years' 
operation  and  several  changes  in  furnace  design. 

See  also  Boiler  Firing,  Pulverized  Coal. 

PUMPING 

Acid.  Pumping  Acid  with  Compressed  Air,  John  Oliphant.  Chem.  &  Met.  Eng., 
vol.  22,  no.  9,  March  3,  1920,  pp.  408-410,  6  figs.  Advantages  of  air-lift  system 
for  handling  and  transferring  acids  of  mechanical  solutions,  as  compared  with 
mechanical  pumps  and  as  it  is  said  has  been  demonstrated  by  actual  installations 
are  enumerated. 

Electric,  California.  The  Permanence  of  Electric  Pumping  in  California, 
Charles  H.  Lee.  Jl.  Electricity,  vol.  44,  no.  4,  Feb.  15,  1920,  pp.  161-163,  3  figs. 
Cautions  against  undertaking  new  enterprises  of  electric  pumping  without 
first  becoming  assured  of  permanency  of  underground  water  supply. 


RAILS 

Carbon  Steel,  Specifications  for.  Report  of  the  Committee  on  Rail.  Ry.  Age, 
vol.  68,  no.  12a,  Mar.  19,  1920,  pp.  1000-1005.  Specifications  for  carbon- 
steel  rails  recommended  by  committee  of  Am.  Ry.  Eng.  Assn.  For  open- 
hearth  rails  111  lb.  per  yard  and  over,  carbon  is  made  0.67  to  0.82  per  cent. 

Cutting,  Machine  for.  A  Now  Double-Bladed  Rail  Cutting  Machine  Ry.  Gaz  , 
vol.  32,  no.  6,  Feb.  6,  1920,  p.  184,  1  fig.  Two  blades  simultaneously  cut 
into  rail. 

Standard  Sections,  British.  British  Standard  Section  of  Light  and  Heavy 
Bridge  Type  Railway  Rails.  British  Eng.  Standards  Assn.,  no.  105,  Dec. 
1919,  10  pp.,  8  figs.     Table  of  dimensions  is  included. 

RAILWAY   CONSTRUCTION 

Reinforced  Concrete,  Uses  of.  Note  on  the  Use  of  Reinforced  Concrete  in 
England  for  Railway  Work.  Other  Than  Bridges  and  Building,  L.  Weissen- 
bruch.  Bui.  Int.  Ry.  Assn.,  vol.  1,  nos.  4-5-6.  _  Oct-Nov-Dec.  1919,  pp.  207- 
237,  35  figs.  Examples  are  shown  of  applications  of  reinforced  concrete  in 
construction  of  signal  masts  and  telegraph  poles;  fencing;  supports  for  pulleys; 
cranks,  compensators;  electric  conduits;  lamp-posts,  etc.;  and  sleepers  for 
sidings  and  inspection  pits. 


PUMPS 


RAILWAY   ELECTRIFICATION 


Electrically-Operated.  Observations  on  Electrically  Operated  Pumps  in 
Indiana,  G.  C.  Blalock.  Eng.  World,  vol.  16,  no.  4,  Feb.  15,  1920,  pp.  193-195, 
4  figs.  Tests  made  at  two  plants  to  determine  duty  and  overall  efficiency  ot 
pumping  unit,  and  nature  of  power  demand.  Paper  read  before  Indiana 
Engineering  Society. 

RADIO  COMMUNICATION 

Distress-Calling  Device.  The  New  Marconi  Distress  Calling  Device.  Wireless 
World,  vol.  7,  no.  84,  Mar.  1920,  pp.  695-698,  6  figs.  Apparatus  transmits 
automatically  series  of  dots  at  rate  of  180  per  minute,  this  number  having 
been  chosen  as  being  not  too  fast  for  operator  to  count  and  time  and  not 
too  slow  to  be  interfered  with  by  ordinary  transmissions.  Special  relay  is 
constructed  to  respond  to  predetermined  signal  which  is  operated  by  change 
in  current  produced  by  reception  of  such  signal. 

See  also  Radiotelegraphy;  Radiotelephony. 

RADIOTELEGRAPHY 

Frequency  Converters.  Characteristic  Curves  of  Frequency  Converters  Used 
in  Radiotelegraphic  Transmission  (Courbes  caracteristiques  des  doubleurs 
de  frequence  appliques  a  la  transmission  radiotelegraphique)  T.  Minohara. 
Revue  generale  de  l'Electricite,  vol.  7,  no.  9,  Feb.  28,  1920,  pp.  283-291,  27  figs. 
Curves  are  obtained  directly  from  magnetization  curves  of  cores.  It  is  found 
that  if  secondary  tension  wave  is  sinusoidal,  quantity  of  energy  in  action  is 
limited  by  fact  that  relation  of  primary  alternating  current  to  direct  current 
of  excitation  cannot  exceed  value  of  1.66.  Experimentally-constructed 
oscillographs  are  presented  confirming  theoretical  results. 

(iiiAPmc  Reception  of  Messages.  Graphic  Reception  of  Wireless  Telegraphy 
Messages  by  Means  of  Extremely  Low  Frequency  Amplifiers  and  Pen  Oscil- 
lographs (Amplificateurs  de  tres  basse  frequence  et  oseillographes  a  plume. 
Leur  application  a  l'inscription  des  signaux  de  telegraphie  saps  fil),  Henri 
Abraham  and  Eugene  Bloch.  Revue  Generale  de  l'Electricite.  vol.  7,  nos.  7 
and  8,  Feb.  14  and  21,  1920,  pp.  211-222,  9  figs,  and  pp.  255-272,  17  figs. 
Principle  of  operation  is:  amplification,  first  made  at  high  frequency  and  subse- 
quently at  low  frequency,  is  completed  by  amplification  at  extremely  low 
frequency  of  same  rhythm  as  Morse  signals.  Valve  amplifiers  are  described. 
Role  of  amplifiers  in  eliminating  Foucault  currents  and  electric  fogs  is  explained. 

stations,  Long-Distance.  The  Military  Long-Distance  Wireless  Stations  of  the 
Central  Powers  in  the  World  War  (Die  militarisehen  Grossfunkstellen  der 
Mittelmachte  im  Weltkriege)  Telegraphen-  u.  Fernsprech-Technik,  vol.  8, 
no.  6,  Sept.  1919,  pp.  93-94.  Details  of  German  station  at  Konigswusterhausen 
near  Berlin,  Austrian  station  at  Pola,  Turkish  station  on  the  Bosphorus,  and 
station  of  the  German  military  headquarters  connecting  headquarters  with 
distantly  located  army  staffs  in  Balkan  states  and  in  Orient.  Description  of 
a  heavy  traveling  station  enclosed  in  two  large  furniture  vans. 


Chicago  Milwaukee  &  St.  Paul.  Chicago,  Milwaukee  &  St.  Paul  Railway  Com- 
pletes Electrification  of  Pacific  Coast  Division,  W.  A.  Scott.  Elec.  Rev. 
(Chicago),  vol.  76,  no.  12,  Mar.  20,  1920,  pp.  496-497,  8  figs.  General  features 
of  generating   stations. 

France.  Partial  Electrification  of  French  Railways  and  Results  Obtained  by 
Special  Mission  Sent  to  America  (L'electrification  partielle  des  chemins  de 
f  er  frangais  et  les  resultats  obtenus  par  la  mission  sp6ciale  envoyee  en  Amerique) , 
A.  Mauduit.  Society  Industrielle  de  l'Est.  Bui.  no.  154,  Jan.  1920.  pp.  13-31, 
7  figs.  Discusses  technical  conditions  under  which  projected  electrification 
will  be  carried  out. 

SurPLiES,  Distribution  of.  Handling  of  Purchases  and  Supplies,  E.  J.  Roth. 
New  England  R.  R.  Club,  Feb.  10,  1920,  pp.  272-284.  Comparative  study 
of  plan  of  organization  and  method  of  operation  of  various  railways  in  con- 
nection with  purchase,  care  and  distribution  of  materials  and  supplies. 

RAILWAY   OPERATION 

New  Routes.  Note  on  the  Formula?  of  Operation  of  Local  Railways,  Tramways 
and  Automobile  Transportation  Services.  (Note  au  sujet  des  f ormules  d'exploi- 
tation  des  chemins  de  fer  d'interdt  local,  des  tramways  et  des  services  de 
tramways  et  des  services  de  transports  automobiles),  M.  Dutaret.  Annales 
des  Ponts  et  Chaussees,  vol.  53,  no.  6,  Nov.-Dec.  1919,  pp.  406-413,  1  fig. 
Concerning  economical  establishment  of  new  routes. 

Wrecks,  Handling.     See  Cars,  Tank,  Wrecks  and  Derailment. 


RAILWAY   REPAIR  SHOPS 

Freight-Car  Shops.  Modernizing  Freight  Car  Repair  Facilities,  Gustave  E. 
Lemmerich.  Ry.  Age,  vol.  68,  no.  9,  Feb.  27,  1920,  pp.  608-613,  6  figs.  Pro- 
posed layout  of  repair  shop  buildings. 

Illinois  Central,  Methods  of.  McComb  Shops  of  Illinois  Central,  James  F. 
Hobart,  Boiler  Maker,  vol.  20,  no.  3,  Mar.  1920,  pp.  64-67,  4  figs.  Attention 
is  directed  to  methods  of  storing  new  and  old  material,  welding  plant  and 
efficiency  practices. 

Layout.  Modernizing  Freight  Car  Repair  Facilities,  Gustave  E.  Lemmerich.  Ry. 
Rev.,  vol.  66,  no.  10.  Mar.  6,  1920,  pp.  375-380,  6  figs.  Also  Ry.  Mech.  Engr., 
vol.  94,  no.  3,  Mar.  1920,  pp.  143-148,  6  figs.  Survey  is  presented  of  existing 
freight-car  situation  showing  that  demand  for  near  future  is  certain  to  be 
much  in  excess  of  supply.  Writer  argues  for  more  general  rehabilitation  of 
equipment  already  on  hand,  and  submits  proposal  for  freight-car  repair  plant 
and  discusses  its  several  features  in  detail. 


Stations,  Sending  Times  of.  Schedule  of  Principal  Radiotelegraphic  Emissions 
(Horaire  des  principales  emissions  radiotelegraphiques),  F.  Duroquier.  Nature 
(Paris),  no.  2389,  Jan.  10.  1920,  p.  9.  Table  giving  Greenwich  time  of  day 
at  which  each  of  principal  stations  of  the  world  send  messages,  as  well  as 
length  and  character  of  wave  used,  and  nature  of  service. 

See  also   Amplifiers;   Antennae;   oscillations;    Thermionic    Valves;    Vacuum 
Tubes. 

RADIOTELEPHONY 

Frequency  Amplifier.  A  Method  of  Measuring  the  Amplification  of  a  Radio- 
Frequency  Amplifier,  F.  W.  Jordan.  Proc.  Physical  Soc.  of  Lond.,  vol.  32, 
no.  182,  part  2,  Feb.  15,  1919,  pp.  105-115,  5  figs.  Method  for  measuring 
amplification  obtained  from  French  Radio-Frequency  Amplifier  Type  L.l. 
which  was  designed  for  reception  of  damped  or  variable  radio-frequency 
waves  such  as  occur  in  wireless  signalling  and  telephony. 


RAILWAY  SHOPS 

Stores  Management.  Management  of  a  Railroad  Stores  Department.  E.  II.  Polk. 
Ry.  Rev.,  vol.  66,  no.  5,  Jan.  31,  1920,  pp.  167-170.  Resume  of  practices  of 
Southern  Pacific  Company  in  conducting  its  stores  department  affairs,  part- 
icularly as  related  to  shop  requirements  of  mechanically  equipped  department. 

Valve-Motion  Work.  Standard  Motion  Work  Aids  Valve  Setter,  J.  McAllister. 
Ry.  Mech.  Eng.,  vol.  94,  no.  3  Mar.  1920,  pp.  166-167,  3  figs.  Method  of 
handling  motion  work  developed  at  West  Albany  shop,  New  York  Central 
Railroad. 

Mechanical  Interlocking.  Report  of  Committee  II — Mechanical  Interlocking. 
Ry.  Age  (Daily  Edition),  Mar.  16,  1920,  pp.  819-821.  Specifications  for 
mechanical  interlocking  machine  and  mechanical  machine  lever  locking 
submitted  to  Signal  Division,  Eng.  Section,  Am.  Railroad  Assn. 
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RAILWAY  TRACK 

BaU  ibt  \  Soientific  Study  of  Railway  Track  Under  Load— II  Ry.  Age,  vol.  G8, 
no  11  Mar  1',  l'.i  JO.  pp.  775-779.  Results  of  field  and  laboratory  tests  are 
said  to  have  indicated  that  presence  of  ballast  above  level  of  bottom  o  tie 
has  little  influence  on  quiescent  load  which  will  be  carried  before  ballast 
will  or  out  from  under  tie  and  allow  it  to  settle,  but  that  under  repeated 
applications  of  load  and  particularly  under  jarring  and  vibratory  loads  ultimate 
carrying  capacity  of  ballast  is  considerably  increased  by  raising  level  ot  ball- 
ast surface  to  top  of  tie. 

Report  of  Committee  II— On  Ballast.  Bui.  Am.  Ry.  Eng.  Assn.,  vol.  21, 
no.  222.  Dec  1919,  pp.  365-409,  16  figs.  Standardization  of  ballast  tools  is 
suggested;  specifications  are  recommended  for  storm  ballast,  and  instructions 
are  formulated  to  govern  ballasting  on  operated  line. 

1  tSHFLATBS.  Experiments  on  the  Strength  and  Deflection  of  Fishplates  Marie, 
E.  W.  Btoney.  Indian  Eng  ,  vol.  07,  no.  4,  Jan.  24,  1920,  p.  52,  2  figs.  1  abular 
statement  showing  results  obtained  in  testing  strength  of  Madras  Railway 
fishplates  and  rail  joints  is  presented  and  illustration  is  given  of  two  forms  ol 
•  cast-iron  joint  sleepers,  designed  by  writer,  one  for  supported  joint  and  one 
for  suspended  joint. 

luoo  Angles,  Measuring  of.  Model  Railway  Matters— VI.  Model  Engr.  & 
Elecn.,  vol.  42,  no.  983,  Feb.  20,  1920,  pp.  197-199,  4  figs.  Details  of  curves, 
points  and  crossings.  Method  of  measuring  railway  frog  angles  and  of 
calculating   length   of    cross-overs. 

Slip  Roads,  Shortening  of.  Devices  for  Shortening  Slip  Roads,  A.  Goupil.  Bui. 
Iut.  Ry.  Assn.,  vol.  l.nos.  4-5-6,  Oct.-Nov.-Dec.  1919,  pp.  245-249,  7  figs. 
By  lengthening  connecting  curve  of  switch  by  eliminating  continuation  of 
nose  of  frog  to  mathematical  intersection  point.  Translated  from  Genie 
Civil. 

Essw  Under  Load.  A  Scientific  Study  of  Railway  Track  Under  Load.  Ry. 
Age.  vol.  68,  no.  10,  Mar.  5,  1920,  pp.  670-673,  2  figs.  Investigations  of 
Special  Joint  Committee  of  Am.  Soc.  Civil  Engrs.  and  Am.  Ry.  Eng.  Assn. 

Tie  Tamper,  Electric.  The  Jackson  Electric  Tie  Tamper.  Ry.  Rev.,  vol.  66, 
no.  3,  Jan.  17,  1920,  pp.  90-93,  5  figs.  Tamper  consists  of  electric  motor, 
the  shafts  of  which  carries  unbalanced  weight  which  revolving  at  3600  r  p.m. 
causes  motor  to  vibrate. 

Tie«,  Cast-Iron.  Experiments  made  to  Determine  the  Strength  of  Cast-iron 
Bowl  Sleepers,  E.  W.  Stoney.  India  Eng.,  vol.  67,  no.  6,  Feb.  7,  1920,  pp. 
80-81,  13  figs.,  on  two  supp.  plates.  Weight  of  479  lb.  was  allowed  to  fall 
from  heights  from  1  ft.  6  in.  increasing  by  from  3  to  6  in.  till  failure  took  place. 
Results  are  shown  in  tabular  statement  and  diagrams  are  included  indicating 
particulars  of  ties  tested  and  manner  in  which  each  failed. 

Ties,  Durability  of.  Report  of  Committee  III — On  Ties.  Bui.  Am.  Ry.  Eng. 
Assn.,  vol.  21,  no.  223.  Jan.  1920,  pp.  521-560,  11  figs.  Account  of  experimental 
study  undertaken  to  determine  effect  of  design  of  tie  plates  and  spikes  on  dura- 
bility of  cross-ties. 

RAILWAYS 

France.  The  Railways  of  France,  Charles  Weiss.  Cornell  Civ.  Engr.,  vol.  28,  no.  4, 
Jan.  1920.  pp.  179-185,  1  fig.  Account  of  war  and  peacetime  operation,  station 
and  other  facilities,  rolling  equipment,  track,  signals,  etc. 

SAND 

Horizontal  Pressure  of.  Experiments  on  the  Horizontal  Pressure  of  Sand,  Pon- 
sonby   M  Eng.,  vol.  109,  no.  2825,  Feb.  20,  1920,  pp.  253- 

254.  Results  of  experiments  recentlj  made  by  author  to  ascertain  angle  of 
internal  friction  ID  sand,  clay  and  other  materials  by  loading  a  plunger  of 
known  diameter  and  measuring  penetration  caused  by  known  weights.  Author 
presents  conclusions  drawn  from  his  investigations.  Abstract  of  paper  read 
before  Instn.  C.  E. 


SAWS 


Land 


*TIFIC   MANAG1  Ml 

See  Industrial  Management. 

M'Kiw    MACHINES 

Rand,  Pea<  i m      Man  ichy.  (N.  Y.),  vol.  26, 

do.  7,  Mar,   1920,  pp    620-624,  I8fi«        Exampli  •     bed  ">  hand 

wed  on  practice  of  Warnei  .v-  Swo  ey  Co.,  Cleveland,  Ohio 

SCREW    I  BREADS 

PirE  Threads.     8ee  Pipt,  Standard  Threads. 

Pitch   un                Brao                        ltion  or.  British  Standard  Tables,  for  Use 

in  Engineering  w  oi  i.  bops  pvin    ■  i;.  quired 

to  Compensate  Pitch  and   UigleJErroi  i                                            ;    I'orm. 

British  Eng.  Standard  \  A    a.,  no.  96,  Dei  191! 


Square,  Milling.  Milling  Square  Threads,  Francis  W.  Shaw.  Machy.,  vol.  I5» 
no.  385,  Feb.  12,  1920,  pp.  627-630,  5  figs.  Attempts  to  evolve  cutter  to  mill 
square  thread  are  reviewed  and  it  is  concluded  that  "while  the  possibility  exists 
of  cutting  by  thread  milling  an  approximately  correct  square  thread,  the 
expense  of  making  special  cutters  is  not  warranted  in  view  of  the  existence 
of  the  readily-producible  'acme'  thread." 

Standards  for.  Standards  for  Screw  Threads,  Herbert  T.  Wade.  Sci.  Am. 
Monthly,  vol.  1,  no.  2,  Feb.  1920.  pp.  149-153,  8  figs.  Discusses  possibility 
of  evolving  universal  and  international  system. 

SEARCHLIGHTS 

Carbon-Arc.  Carbon  Arcs  for  Searchlights.  C.  C.  Paterson,  J.  W.  T.  Walsh,  A  K. 
Taylor  and  W.  Barnett.  Jl.  Inst.  Elec.  Engrs.,  vol.  58,  no.  287,  Jan.  1920. 
pp.  83-97  and  (discussion)  pp.  97-106,  20  figs.  Experiments  at  National 
Physical  Laboratory  undertaken  at  request  of  British  Admiralty,  with  object 
(1)  to  develop  the  best  method  of  testing  carbons  in  order  to  prove  their  valut- 
for  searchlights,  (2)  to  compare  relative  qualities  of  existing  carbons,  other  than 
flame  carbons,  for  producing  high-intensity  searchlight  beams,  (3)  to  determine 
what  improvement  can  be  made  either  in  the  carbons  themselves  or  in  the 
methods  of  burning  them. 

Photometry  of.  Photometry  of  Searchlights — II  (Ueber  das  Photometrieren  von 
Scheinwerfen),  Georg  GerlhofF  and  Helmuth  Schering.  Zeitschrift  fur  Beleuch- 
tungswesen  Heizungs — u.  Liiftungstechnik.  no.  17-18,  Sept.  1919,  pp.  83-89, 
13  figs.  Explains  theoretical  and  practical  fundamental  principles  of  photo- 
metry of  the  maximum  and  medium  intensity  of  a  searchlight  with  usual  light 
sources. 

SELENIUM 

Applications.  Practical  Applications  of  Selenium — II  and  III,  Louis  Ancell. 
Sci.  Am.  Monthly,  vol.  1,  nos.  2  and  3,  Feb.  and  Mar.  1920,  pp.  157-159. 
4  figs.,  and  253-255,  5  figs.  Feb.:  Its  utilization  in  biological  chemistry 
and  in  glass  and  rubber  industries.  Mar.:  Utilization  for  controlling 
draft  of  factory  chimneys  and  in  telemechanics.  Translated  from  Chimie 
et  Industries. 

SEMI-DIESEL  ENGINES 

Vicker-Petters.  Vickers-Petters  Semi-Diesel  Marine  Oil  Engine.  Eng.,  vol.  109. 
no.  2825,  Feb.  20.  1920,  pp.  246  and  248,  5  figs.,  4  on  supp.  plate.  Described 
as  2-cycle  type  with  crank-case  compression,  and  made  in  sizes  from  10-b. 
hp.  to  450-b.  hp.  with  from  one  to  six  cylinders. 

SEWAGE  TREATMENT 

Activated  Sludge.  Manchester's  Experience  with  Activated  Sludge.  Contract 
Rec  ,  vol.  34,  no.  8,  Feb.  25,  1920,  pp.  180-182.  Excerpts  of  reports  of  Man- 
chester (Eng.)  River  Department  in  which  reference  is  made  to  activated  sludge 
sewage  purification  plant  in  the  city.  Average  of  172,000  gal.  per  day  of 
sewage,  which  are  screened  and  passed  through  detritus  tanks,  are  treated. 
Tabulated  date  on  typical  average  analytical  returns. 

SEWER   CONSTRUCTION 

Brooklyn,  N.Y.  Ralph  Avenue  Sewer,  Brooklyn.  Public  Works,  vol.  48,  no.  7, 
Feb.  28,  1920,  pp.  145-146,  3  figs.  Details  of  construction.  Account  of 
deep-sheeted  trench  excavated  by  steam  shovel  and  clamshell  buckets  and 
large  invert  concrete  far  in  advance  of  arch.  Plant  is  said  to  be  largely  operated 
by  electric  power. 

Calculations  in.  Expedients  for  Sewer  Calculation  (Hilfsmittel  fur  die  Kanalhe- 
rechnung),  H.  Kriiwinkel.  Gesundheits-Ingenieur,  vol.  42,  no.  41,  Oct.  11, 
1919,  pp.  417-424,  6  figs.  Sewer  calculations  are  discussed  referring  to  rela- 
tions between  such  variable  quantities  as  water  volume  and  velocity,  hydraulic 
co-efficients,  degree  of  roughness,  etc.  Graphic  and  logarithmic  tables  are 
included. 

Reinforced  Concrete.  Storm  Water  Sewer  Construction  at  Hamilton,  O.  Eng 
&  Contracting,  vol.  53,  no.  10,  Mar.  10,  1920,  pp.  258-261,  6  figs.  Reinforced 
concrete  sewers,  4-ft.  to  5-ft.  8-in.  in  size,  a  total  length  of  4160  ft. 

SEWERS 

Concrete  Storm-Water.  Building  Storm  Water  Sewers  in  Hamilton,  Ohio,  Roger 
B.  McWhorter.  Mun.  &  County  Eng.,  vol.  58,  no.  2,  Feb.  1920.  pp.  52-56, 
6  figs.  Details  of  concrete  storm-water  sewers  built  by  Miami  Conservancy 
District  as  part  of  local  flood-protection  work. 

Design  of  System.  Design  of  York  Township  Sewerage  System.  J.  M.  M.  Grcig. 
Can.  Engr.,  vol.  38,  no.  10,  Mar.  4.  1920,  pp.  255-258,  4  figs.  Description  of 
methods  adopted  in  preparing  report  recently  submitted  to  township  council. 
Paper  read  before  Toronto  Branch,  Eng.  Inst,  of  Canada. 

Narrow-Gage.  The  Gage  of  Narrow-Gage  Railways  (Die  Spurweite  der  Klein- 
bahnen),  II.  Blum.  Zeitschrift.  des  Vcreines  deutschcr  Ingenieure,  vol.  63, 
no.  39,  Sept.  27,  1919,  pp.  946-951,  1  fig.  Writer  states  that  the  60-em.  gage 
has  been  found  so  uneconomic  that  not  only  will  its  construction  be  discontinued. 
but  many  lines  now  agisting  will  probably  be  rebuilt  with  wider  gage;  the 
75-cm.  gage  has  given  general  satisfaction;  greatest  possible  standardiza- 
tion and  classification  are  recommended.     (Concluded.) 
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RAINFALL 

Boston,  Mass.  Maximum  Rates  of  Precipitation  at  Boston  for  Various  Frequencies 
of  Occurrence,  Harrison  P.  Eddy.  Jl.  Boston  Soc.  C.  E.,  vol.  7,  no.  2,  Feb. 
1920,  pp.  47-79,  6  figs.  Data  relative  to  occurrence  of  excessive  storms,  giving 
rates  which  have  prevailed  for  various  durations  and  frequency  at  which  such 
storms  have  recurred.  From  record  of  Chestnut  Hill  Reservoir  covering 
38  years,  and  Weather  Bureau  station  covering  26  years. 

REFRIGERATION 

Progress  in  Industry.  Recent  Progress  in  the  Ice  Refrigerating  Industry  (Neuerungen 
auf  dem  Gebiete  der  Eis — und  Kalteindustrie),  Zeitschrift  fur  Eis-u.  Kalte 
Industrie,  vol.  12,  no.  4,  Oct.  1919,  pp.  53-57,  13  figs.  Various  recent  inven- 
tions are  described  and  illustrated. 


See  Gravitation. 


RELATIVITY 


RESEARCH 


Electrical,  Need  of.  Electrical  Research  Needs  Strong  Support,  Vladimir 
Karapetoff.  Elec.  World,  vol.  75,  no.  11,  Mar.  13,  1920,  pp.  603-604.  Writer 
warns  against  thinking  "that  we  can  disregard  the  progress  of  science  in 
Europe."  Without  mathematical  research  in  physics  and  electrical  engineer- 
ing, he  observes,  we  will  be  condemned  "to  gross  empiricism  and  to  a  maze  of 
experimental  data  without  a  rational  interpretation  and  without  a  possibility 
of  prediction  of  new  phenomena  or  numerical  values." 

MrcROScopE,  Use  in.  Microscopic  Research  an  Aid  to  Industry.  Am.  Drop  Forger, 
vol.  6,  no.  2,  Feb.  1920,  pp.  89-92.  Historic  survey  of  application  of  microscope 
to  examination  of  iron. 

RESERVOIRS 

Natural,  Determining  Volume  of.  Determination  of  the  Volume  of  a  Natural 
Reservoir  (Determination  du  volume  d'un  reservoir  naturel),  A.  Coutagne. 
Houille  Blanche,  vol.  18,  nos.  35-36,  Nov.-Dec.  1919,  pp.  222-227,  10  figs. 
Procedure  is  suggested  for  simplifying  calculations  involved  in  determining 
volume  as  arithmetical  means  of  values  found  from  method  of  consecutive 
horizontal  traces  and  method  of  consecutive  vertical  profiles. 

Oil,  Cement  Lining  for.  Note  on  the  Manufacture  and  Use  of  Cement  Concrete 
Blocks  for  Lining  Large  Liquid  Fuel  Reservoirs  on  the  North-Western  Railway, 
N.  Pearce.  Indian  Eng.,  vol.  67,  no.  5,  Jan.  31,  1920,  pp.  66-68,  4  figs.,  on 
supp.  plate.  Mixture  used  for  blocks  was  1-2-4-  by  volume.  Final  coating  of 
cement  plaster  was  laid  over  surface  of  block  lining. 

RETAINING  WALLS 

Overturning  Moment.  Overturning  Moment  of  Retaining  Walls,  Augus  Robertson 
Fulton.  Eng.,  vol.  109,  no.  2825,  Feb.  20,  1920,  p.  254.  Results  of  experi- 
ments for  investigating  pressure  of  earth  on  retaining  walls.  Abstract  of 
paper  read  before  Instn.  C.  E. 

RIVERS 

Bank  Protection.  Flexible  Rafts  Protect  River  Banks  from  Cutting.  Ry.  Age, 
vol.  68,  no.  12,  Mar.  19.  1920,  pp.  945-948.  8  figs.  Current  retards  installed 
on  Missouri  River  by  Chicago,  Burlington  &  Quincy. 

Flow  of,  Study.  Stream  Gauging  Methods  and  Uses.  Public  Works,  vol.  48, 
no.  8,  Mar.  6,  1920,  pp.  168-169.  Study  of  flow  of  Naugatuck  River,  Conn., 
together  with  run-off  of  its  drainage  area,  in  connection  with  chemical  and 
bacteriological  examination  of  water  for  ascertaining  extent  of  pollution,  and 
for  estimating  developed  water  power  of  mills  and  quantity  available  for 
storage. 

Monongahela,  Navigation  of.     See  Navigation,  Inland. 

Run-Off  Records.  Inspections  and  Test  of  Run-Off  Records.  C.  H.  Pierce.  Cornell 
Civ.  Engr.,  vol.  28,  no.  4,  Jan.  1920,  pp.  164-169.  Records  of  stream  flow 
are  divided  into  two  classes,  namely,  open-channel  gaging  stations  and  stations 
at  dams  and  power  plants.  These  two  methods  are  described  and  their 
advantages  and  disadvantages  pointed  out. 


ROADS 

Drainage  of.  Drainage  of  Country  Roads,  F.  P.  Spalding.  Highway  Mag., 
vol.  10,  no.  12,  Jan.  1920,  pp.  6-8,  3  figs.  Writer  points  out  how  durfaiL 
drainage  should  be  accomplished. 

France.  The  Roads  of  France,  Henry  Wells  Durham.  Good  Roads,  vol.  19, 
no.  8,  Feb.  25,  1920,  pp.  109-114,  10  figs.  Writer  maintains  that  three  principal 
points  which  have  served  to  give  French  roads  their  preeminence  are:  (1) 
National  system  of  control,  removed  from  political  changes;  (2)  complete 
plan  and  original  layout  adequate  today  with  few  exceptions;  and  (3)  continuous 
maintenance. 

Military.  Roads  in  Supply  and  Attack,  W.  G.  Caples.  Prof.  Memoirs,  Corps 
of  Engrs.  U.  S.  Army  &  Engr.  Dept.  at  Large,  vol.  11,  no.  60,  Nov.-Dec. 
1919.  pp.  650-674,  4  figs.  Experience  of  A.  E.  F.  is  related  and  from  it  diagram- 
matic study  is  made  of  minimum  road  requirements  of  a  fighting  corps. 

Permanent  Construction.  Advantages  of  Permanent  Road  Construction,  If.  S. 
Van  Scoyoc.  Contract  Rec,  vol.  34,  no.  9,  March  3,  1920,  pp.  199-201.  Points 
out  that  good  roads  are  an  economic  necessity  and  that  property  values  greatly 
increase  as  result  of  improved  highways. 

ROADS 

See  also  Highways;  Motor  Trucks,  Operating  Costs  on  Pared  Highway  . 

ROADS,   BITUMINOUS 

General  Features  of  Bituminous  Roads,  Bruce  Aldrich.  Contract  Rev., 
vol.  34,  no.  8,  Feb.  25,  1920,  pp.  177-179.  Light  bituminous,  bituminous 
macadam  and  concrete,  and  sheet  asphalt  roads  are  taken  up.  Paper  read 
before  Toronto  branch,  Eng.  Inst.  Can. 

ROADS,   CONCRETE 

Construction  Equipment.  Equipment  for  Concrete  Road  Construction.  B.  H. 
Piepmeier.  Eng.  &  Contracting,  vol.  53,  no.  9,  Mar.  3,  1920,  pp.  230-233. 
12  figs.  Writer  enumerates  machines  that  he  considers  generally  essential 
to  insure  economical  results  as  follows:  Mechnical  tamping  and  finishing 
machine,  power  subgrading  device,  duplex  pumping  unit,  power  roller  with 
scarifier  attachment  where  possible,  1-bag  mixer  for  bridge  and  culvert  con- 
struction, etc. 

Subgrade.  Concrete  Road  Construction,  H.  E.  Davis.  Contract  Rec,  vol.  34, 
no.  10,  Mar.  10,  1920,  pp.  222-224.  Desirability  of  conducting  extensive 
preliminary  investigation  before  deciding  on  type  of  subgrade  is  emphasized, 
by  reason  specially  of  nature  of  concrete  road  which  unlike  others  is  made  of 
large  monolithic  slabs. 

ROADS,   MACADAM 

Surface-Treated.  Design  Construction  of  Different  Types  of  Pavement,  Philip 
P.  Sharpies.  Good  Roads,  vol.  19,  no.  7,  Feb.  18,  1920,  pp.  100  and  104. 
Methods  for  surface-treated  macadam  and  gravel  roads. 

ROLLING   MILLS 

Electrically-Driven.  Shape  Mill  Rolls  Rim  Sections,  John  D.  Knox.  Iron  Trade 
Rev.,  vol.  66.  no.  5,  Jan.  29,  1920,  pp.  341-346,  8  figs.  Description  of  new 
18-in.  unit  of  Canton  Sheet  Steel  Co.,  which  supplies  parent  company  with 
steel  for  demountable  rims.     Mill  and  auxiliary  equipment  are  driven  electrically 

Friction  and  Spreading  Forces.  Friction  and  Spreading  Forces  in  Rolling  Mills, 
W.  B.  Skinkle.  Eng.,  vol.  109,  no.  2825,  Feb.  20,  1920,  pp.  258-259,  7  figs. 
Description  of  apparatus  designed  for  special  series  of  investigations  to  be 
made  on  experimental  rolling  mill  at  Carnegie  Inst,  of  Technology. 

Studies  Friction  Losses  in  Rolls,  W.  B.  Skinkle.  Iron  Trade  Rev.,  vol.  66, 
no.  2,  Jan.  8,  1920,  pp.  157-159,  2  figs.  Apparatus  for  registering  pressures 
on  roll  necks,  designed  to  fit  in  ordinary  mill  housings. 


ROPES 


ROAD   CONSTRUCTION 

Economical  Design.  The  Design  of  Modern  Roads,  Charles  M.  Upham.  Am. 
City,  Town  &  Country  edition,  vol.  22,  no.  2.  Feb.  1920,  pp.  115-120.  Eco- 
nomical design  of  alignment  grade,  width  and  thickness. 

Explosives.  Use  of.  Explosives  in  Road  Construction,  Better  Roads  and  Streets, 
vol.  10,  no.  1,  Jan.  1920,  pp.  9-11  and  46,  8  figs.  Describes  methods  employed 
in  blasting  boulders  from  right  of  way  and  approximate  methods  of  loading  a 
side-hill  cut  and  fill  and  loading  for  side-hill  cut  where  excavated  material  is 
to  be  wasted. 

Labor-Saving  Devices.  Labor-Saving  Devices  in  Road  Construction.  Am. 
City,  Town  &  Country  edition,  vol.  22,  no.  2,  Feb.  1920,  pp.  95-97,  3  figs. 
Charging  bins,  gravel  washer  and  industrial  railway  are  said  to  prove  economical 
in  Wayne  County,  Mich. 

Machinery  for.  Developments  in  1919  in  the  Uses  of  Machinery  for  Highway 
Construction.  Contract  Rec,  vol.  34,  no.  9,  March  3,  1920,  pp.  204-207. 
Process  made  in  determining  types  of  plant  adapted  to  rapid  and  economical 
construction  is  pointed  out,  and  also  increase  use  of  motor  trucks  and  tractor- 
trailers  for  material  haulage. 


Knots  and  Hitches  in.  Knots  and  Hitches.  Contracting,  vol.  9,  no.  9.  Jan.  1, 
1920,  pp.  247-248,  15  figs.  Examples  of  manila  rope  fastenings  said  to  be 
most  useful  for  erection  and  construction  purposes. 

ROUNDHOUSES 

Oil  Storage  in.     Oil  Storage  Facilities,  Stark  Engine  Terminal,  P.  R.  R.   I 

West.  Ry.  Rev.,  vol.  66,  no.  3,  Jan.  17,  1920,  pp.  86-90,  8  figs.  Oil  house 
is  of  brick  on  concrete  foundation,  71  ft.  5  in.  long  by  41  ft.  5  in.  wide,  including 
platform  12  ft.  wide.  Roof,  consists  of  4-in.  and  5-in.  reinforced  concrete 
slabs,  supported  on  reinforced-concrete  girders  and  beams  and  overlaid  with 
prepared  sheet  roofing. 

RUBBER 

Bibliography.     Review  of  Works  on  Rubber  and  Gutta-Percha  During  1916-1 

(Arbeiten  ubcr  Kautschuk  und  Guttapercha.  Bericht  1916-1918),  C.  H. 
Hillen.  Zeitschrift  fur  Angewandte  Chemie,  vol.  32,  nos.  76  and  78,  Sept.  23 
and  30,  1919,  pp.  301-304  and  309-312.  References  to  works  on  vulcanization 
and  regeneration.  Studies  and  patents  for  the  manufacture  of  rubber  and 
gutta  percha  goods;  works  on  the  scientific  analysis  of  rubber.     (Concluded.> 
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iwnc.  The  Employment  of  Old  and  Artificial  Rubber  for  the  Manufacture 
ol  Automobile  Tires  During  the  War  (Die  Verwertung  von  Altgummi  und 
kunstiichi  ik  wahrend  des  Krieges),  II.  Memmler.     Verhandlungen 

Vereins  «ur  Befdrderung  des  Gewerbfleisses,  no.  7,  Sept.  1919,  pp.  83-89. 
Brief  survey  of  what  is  described  as  phenomenal  work  accomplished  by  the 
<;,r  \dministration  and  rubber  industry  during  war,  although  it  is 

itted  that  in  spite  of  these  efforts,  the  final  result  aimed  at  has  not  been 
achieved.  Writer  believes  no  definite  statement  can  yet  be  made  as  to  future 
development  of  synthetic  rubber. 

RUSTPROOFING 

rnir  Process.  Electro  Sherardizing.  Machy.  (X.  Y),  vol.  2G,  no.  7,  Mar. 
1920,  pp.  649-652,  5  figs.  Describes  application  of  a  rustproof  coating  to 
miscellaneous  products  including  sheet  metal.  Special  reference  is  made 
to  practice  of  the  Wise  Electro  Sherardizing  Co..  of  Detroit,  and  the  General 
Electric  sherardizing  equipment.  Limitations  of  sherardizing  process  are  pointed. 
ont. 

SHIP   CONSTRUCTION 

iroon  --.stem.  An  Analysis  of  Isherwood  System,  John  Flodin.  Int.  Mar. 
Eng.,  vol.  25,  no.  3,  Mar.  1920,  pp.  205-210.  11  figs.  It  is  concluded  that 
Isherwood  system  of  longitudinal  framing  offers  important  advantages  and 
that  disadvantages  are  relatively  slight.     (Concluded.) 

The  Effect  of  the  Isherwood  System.  Shipping,  vol.  10,  no.  10,  Mar.  10, 
1920,  pp.  18  and  45.  States  that  within  twelve  years  nearly  1300  ships  have 
been  constructed  or  are  now  under  construction  on  longitudinal  system  invented 
by  Isherwood  and  that  system  has  had  revolutionizing  effect  on  shipbuilding 
industry. 

-  •vnABDS  for.  Standards  for  Ship  Construction,  Creighton  Churchill.  Int. 
Mar.  Eng.,  vol.  25,  no.  3,  Mar.  1920,  pp.  198-205,  3  figs.  Chart  showing  relative 
costs  of  9000-deadweight-ton  cargo  vessel  for  different  times  of  building, 
number  of  men  being  the  same;  also  chart  showing  number  of  men  per 
way  (direct  labor)  at  different  man  efficiencies  and  for  efficient  building  pro- 
grams. 

\-Frame  Castings.  Castings  Used  in  Ship  Construction— II,  Ben  Shaw 
and  James  Edgar.  Foundry  Trade  Jl.  &  Pattern  Maker,  vol.  22,  no.  218,  Feb. 
1920,  pp.  119-125,  29  figs.     Type  of  stern  frame  used  in  single-screw  ships. 

-tance  Formulae.  Analysis  of  Resistance  of  a  Ship  Based  on  Experiments 
with  Models  (Eine  Zerlegung  des  Sehiffswiderstandes  auf  Grund  von  Modellver- 
suchen),Wilhelm  Schmidt.  Sehiffbau,  vol.  21,  no.  5,  Dec.  10,  1919,  pp.  174-182, 
11  figs.  Formula;  and  equations  are  presented  and  compared  with  former 
formula?.  Differences  between  these  and  the  Froude  tests  are  pointed  out. 
(Concluded) 

SHIP   PROPULSION 

prison  of  Systems  Sulzer  Two-Cycle  Engines  and  the  Propulsion  cf  Cargo 
Boats.  Motorship,  vol.  5,  no.  3,  Mar.  1920.  pp.  209-212,  11  figs.  Comparison 
with  four-cycle  Diesel  engines,  steam-reciprocating  engines  and  steam  turbines. 

i  i  i^Li.ectric  Drive.  Converting  the  Ferris-Type  Wooden  Hulls  Into  Diesel- 
Electric  Driven  Motorships,  Renwick  Z.  Dickie.  Int.  Mar.  Eng..  vol.  25, 
no.  3,  Mar.  1920,  pp.  166-169,  5  figs.  How  Winton  Engine  Works,  Cleveland, 
Ohio,  in  collaboration  with  Westinghouse  Electric  &  Manufacturing  Co., 
East  Pittsburgh,  Pa.,  is  manufacturing  direct-connected  stationary  engines 
for  this  purpose  which  are  light  enough  to  allow  main  power  plant  of  vessel 
to  be  placed  on  deck. 

I  ntkrnal-Combcstion  Engine.  Internal  Combustion  Engine  Used  as  Locomotive 
in  English  Tests,  Henry  F.  Grady.  Bui  Nat.  Ga  Engine  Assn.,  Feb.  1920, 
pp.  17-18.  It  is  reported  that  oil-burning  apparatus  is  being  installed  in  the 
reconditioning  of  White  Star  liner  Olympic,  and  that  oil-burning  gear  is  also 
being  introduced  in  Mauretania  and  Aquitania,  as  well  as  other  Cunard  and 
associated  vessels  under  construction. 


SILOS 

Loads  in.  Calculation  of  Loads  in  Silos  (MStodos  de  calculo  del  empuje  en  los  silos), 
Fernando  D.  da  Silva.  Revista  del  Centro  Estudiantes  de  Ingenieria,  no.  201, 
Mar.  1919,  pp.  199-209,  4  figs.  Graphs  for  computing  loads  produced  by 
wheat  and  by  corn. 

SILVER   METALLURGY 

Extraction  and  Refining.  The  Extraction  and  Refining  of  Silver,  Metal  Industry 
(Lond.),  vol.  16,  no.  10,  Mar.  5,  1920,  pp.  193-194.  Summary  of  report  by 
Professor  H.  C.  H.  Carpenter  and  Professor  C.  G.  Cullis  on  World's  Production 
of  Silver,  which  was  included  among  appendices  to  report  of  committee 
appointed  by  British  Secretary  of  State  for  India  to  inquire  into  Indian 
exchange  and  currency. 

SPARK   GAPS 

Breakdown  Voltage.  The  Breakdown  Voltage  of  a  Spark  Gap,  L.  B.  Loeb  and 
F.  B.  Silsbee.  Sci.  Am.  Monthly,  vol.  1,  no.  3,  Mar.  1920,  pp.  218-220,  5  figs. 
It  was  confirmed  by  experiments  that  breakdown  voltage  of  spark  gap  depends 
only  upon  density  of  gas  and  varies  with  pressure  and  temperature  only  as  they 
affect  density.  This  relation  was  found  to  be  valid  up  to  800  deg.  cent,  and 
8  atmospheres  pressure.  From  report  54  of  National  Advisory  Committee  for 
Aeronautics. 

Effect  of  Temperature  and  Pressure  on  the  Sparking  Voltage,  L.  B.  Loeb 
and  F.  B.  Silsbee.  Aerial  Age,  vol.  10,  no.  19,  Feb.  23,  1920,  pp.  691-693,  6  figs. 
Experiments  at  Bureau  of  Standards  are  said  to  have  confirmed  relation 
that  breakdown  voltage  of  spark  gap  depends  only  upon  density  of  gas  and 
varies  with  pressure  and  temperature  only  as  they  affect  density.  This 
relation  was  found  to  be  valid  up  to  800  deg.  cent,  and  8  atmospheres  pressure. 

SPARK   PLUGS 

Preignition  Caused  by.  Preignition  and  Spark-Plugs,  Standwood  W.  Sparrow. 
Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  2,  Feb.  1920,  pp.  129-132,  14  figs. 
Experiments  were  made  with  various  types  of  spark  plugs  in  some  of  which 
porcelain  part  was  cracked  and  subsequently  partially  removed.  It  was 
found  that  preignition  occurred  when  proeelain  was  so  placed  that  it  became 
instrumental  in  heating  central  electrode  to  igniting  temperature. 

X-Ray.     See  X-Ray. 

See  aho  Platinun.,  X-Rays.  Intensity  of. 

SPECTROGRAPH 

Ultra-Violet  Study,  with.  Spectograph  for  Extreme  Ultraviolet  Study  (Dispositif 
spectrographique  pour  l'6tude  de  l'ultraviolet  extreme),  Leon  et  Eugene 
Block.  Comptes  rendus  des  Seances  de  l'Acadetnie  des  Sciences,  vol.  170, 
no.  4,  Jan.  26,  1920,  pp.  226-228.  Combination  of  constant  deviation  Broca- 
Pellin  fluorine  prism  and  fluorine  lenses. 

STAIRWAYS 
Reinforced-Concrete.     See  Concrete  Construction,  Reinforced. 

STEAM  ENGINES 

Compound.  A  Method  of  Combining  Cards  of  a  Compound  Engine,  Julius  Wolf. 
Southern  Engr.,  vol.  33,  no.  1,  Mar.  1920,  p.  49,  1  fig.  Suggests  using  low- 
pressure  spring  scale  and  high-pressure  piston  displacement  scale  as  common 
scales  for  combined  diagram. 


-HIP  SALVAGE 

.forced-Concrete  Floats  for.  Christiani-Nleisen  Reinforced-Concrete  Floats 
for  Salvaging  Ships  (Flotteurs  en  b6ton  arme\  systeme  Christiani  et  Nielsen, 
pour  !<•  renflouage  des  navires).  Genie  Civil,  vol.  76,  no.  8.  Feb.  21,  1920,  pp. 
1\  1-212,  8  figs.  Each  float  is  a  cylinder  68  ft.  long  and  11  ft.  in  diameter.  It 
i-  divided  into  six  compartments  and  emptying  is  accomplished  by  compressed 
air. 

SHIPBUILDING 

PbOGBEBS  If' cent  Technical  Progress  in  Shipbuilding.  Nautical  Gaz., 
Vol.  98,  DO,  10.  Mar.  n,  1920,  pp.  376-377.  Advance  during  past  year  said 
to  be  largely  confined  to  improvements  in  propelling  machinery. 

SHIPS 

M,  Designs  of.  From  Warships  to  Cargo  Steamers.  Shipbuilding 
<v  Shipping  Reo  ,  vol.  15,  no.  9,  Feb  26,  1920,  pp.  266-270,  5  figs.  Designs 
-,f  500  '"in  d  u  .  .mkiii  t.,i,  ,|  v.  and  4300  tons  tl.w.  being  built  by  John  I. 
I  hornycroft  &  Co.,  Ltd.,  Southampton,  Eng. 


STEAM   POWER  PLANTS 

Connecticut.  Eastern  Connecticut  Served  by  New  Station,  E.  T.  Phillips.  Elee. 
World,  vol.  75,  no.  10,  Mar.  6.  1920,  pp.  533-535,  7  figs.  Two  horizontal 
Curtis  steam  turbines  rated  at  10,000  kw.  (continuous)  and  1800  r.p  m.  drive 
12,500-kva.,  three-phase,  60-cycle,   11,000-volt  generators. 

STEAM   TURBINES 

Operating  Data.  Operating  Features  of  Steam  Turbines,  Power  House,  vol.  13. 
no.  4,  Feb.  20,  1920,  pp.  78-81,  2  figs.  Data  relative  to  operation  of  steam 
turbines,  particularly  from  safety  standpoint,  published  by  "Travellers' 
Standard." 

STEEL 
Chrome-Nickel.     See  Steel,  Chrome-Nickel. 
High  Speed.     See  Steel,  High-Speed. 


•  lcrabli  I'ow  i.ic-1'i.  wr  Type.  Conatan  Type  of  Ship  With  Detachable  Power 
riant  (Navirei  a  "pouseeura,"  .  time  Con  tan)  Ognie  Civil,  vol.  76, 
no.  ii.  Feb   7.  1920,  pp    152  164    13  fifl  ie.     Power 

plant  i«  oamed    on  special  hull,    wedgi  in  front,    which  is  fastened 

rigidly  at  edge  of  wedge  to  edge  of  diehedral   ingli   in    "in  of  cargo  hull. 


Magnet,  Standard  Sections  for.  British  Standard  Rolled  Sections  for  Magnet 
Steel.  British  Eng.  Standards  Assn.,  no.  107,  Oct.  1919,  6  pp.,  2  figs.  Table 
is  included  giving  dimensions  of  rolled  steel  sections  for  permanent  magnets 
for  the  ignition  magnetos. 
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Molten,  Temperature  Measurement.  Measuring  the  Temperature  of  Steel. 
F.  W.  Brooks.  Foundry,  vol.  48,  no.  5,  Mar.  1,  1920,  pp.  197-198,  1  fig.  Use 
of  thermocouples,  radiation  and  optical  pyrometers  in  measuring  temperature 
of  molten  steel  in  considered.     How  rod,  film  and  pouring  tests  are  employed. 

Molybdenum.     See  Steel,   Molybdenum. 

Nitrogen,  Effect  of.  The  Effect  of  Nitrogen  on  Steel,  George  F.  Comstock  and 
W.  E.  Ruder.  Chem.  &  Met.  Eng.,  vol.  22,  no.  9,  Mar.  3,  1920,  pp.  399-305, 
13  figs.  Resume  of  important  literature  on  amount  of  nitrogen  in  various 
classes  of  steels,  its  method  of  occurrence  and  effect  on  physical  properties, 
together  with  some  recent  experiments  on  its  action  during  heat  treatment. 

Oxygen  Content,  Determination  of.  Equilibrium  Conditions  in  the  System 
Carbon,  Iron  Oxide,  and  Hydrogen  in  Relation  to  the  Ledebur  Method  for 
Determining  Oxygen  in  Steel.  Dept.  Commerce,  Scientific  Papers  of  Bur. 
of  Standards,  no.  350,  Nov.  10,  1919,  pp.  353-366,  2  figs.  It  was  found  that 
graphite  did  not  reduce  ferrous  oxide  or  water  vapor  at  900  deg.  cent,  if  hydrogen 
was  passing  at  rate  of  two  liters  or  more  per  hour;  also  that  combined  carbon 
in  iron  reduced  ferrous  oxide,  with  formation  of  carbon  monoxide,  under 
same  conditions,  to  extent  varying  with  proportion  of  carbine  present.  It 
was  estimated  that  Ledebur  method  under  most  favorable  conditions  could 
not  account  for  more  than  75  per  cent  of  oxygen  present  in  steel  as  ferrous 
oxide. 

Oxygen  Content  by  the  Ledebur  Method  of  Acid  Bessemer  Steels  Deoxi- 
dized in  Various  Ways.  Dept.  Commerce  .Scientific  Papers  of  Bur.  of  Stand- 
ards, no.  346,  Nov.  11,  1919,  pp.  259-270,  5  figs.  Ledebur  method  for  oxygen 
did  not  indicate  any  deoxidation  tests  at  Watertown  Arsenal  and  at  plant  of 
Bethlehem  Steel  Co.  Significant  differences  in  oxygen  content  in  steels  with 
nearly  identical  chemical  composition  and  heat  treatment  but  having  different 
deoxidation  treatment  and  no  difference  in  nitride  nitrogen  were  shown  for  such 
steels. 

Sulphur  in.     See  Steel  Manufacture,  Open-Hearth  Process. 

STEEL   CASTINGS 

Silico-Manganese  for.  Silico-Manganese  for  Steel  Castings,  E.  F.  Cone.  Iron 
Age.  vol.  104,  no.  13,  Sept.  25,  1919,  pp.  855-857.  Experience  of  American 
foundrymen  in  use  of  one  alloy  instead  of  two.  Summary  of  advantages  and 
disadvantages  from  answers  received  to  circular  letter  sent  to  representative 
American    foundries. 


STEEL,   CHROME-NICKEL 

Deoxidation.  Effect  of  Deoxidation  and  of  Period  of  Solidification  on  the  Quality 
of  Electric  Chrome-Nickel  Steel  (Einfluss  der  Desoxydation  und  der  Erstr- 
rungsdauer  auf  die  Gute  von  Elektro-Chromnickelstahl),  Erdmann  Pothny. 
Stahl  und  Eisen,  vol.  40,  no.  2,  Jan.  8,  1920,  pp.  41-45.  Tests  are  said  to 
show  that  a  poor  deoxidation  of  refined  chrome-nickel  steel  causes  granular 
structure  and  in  consequence  deterioration  in  quality;  and  also  that  a  slow 
solidification  is  disadvantageous  to  structure  as  it  causes  strong  cross-fibers. 


Tempering  Tools.  Some  Points  on  the  Tempering  of  Tools.  Gilbert  G.  Shadwelf 
Am.  Gas  Eng..  vol.  112,  no.  10,  Mar.  6,  1920,  pp.  183-184  and  186-187.  Dis- 
cussion of  methods  employed  in  tempering  axes,  drills,  mill  chisels,  coil  Springs, 
etc. 

STEEL,   HIGH-SPEED 

Molybdenum  vs.  Tungsten.  Molybdenum  Tool  Steels  Excite  Interest.  Raw 
Material,  vol.  2,  no.  2,  Feb.  1920,  pp.  60-61.  It  is  stated  that  British  Govern- 
ment embargo  upon  patents  for  new  molybdenum  tool  steel  invented  by 
Prof.  J.  O.  Arnold,  of  Sheffield,  Eng.,  has  only  recently  been  lifted.  Dr 
Arnold  is  said  to  substitute  6  per  cent  molybdenum  for  18  per  cent  tunjist,'  i 
in  high-speed  steel,  using  about  1}4  per  cent  vanadium  as  a  molybdenum 
stabilizer. 

See  also  Alloy  Steels. 


STEEL   MANUFACTURE 

Acid  Open-Hearth,  Increasing  Sulphur  in.  Sulphur  in  the  Acid  Opon-HeartL 
Process,  F.  A.  Matthewman.  Iron  &  Coal  Trades  Rev.,  vol.  100,  no.  JIT.' 
Feb.  20,  1920,  pp.  243-244.  Remedy  suggested  by  author  for  increase  of 
sulphur  in  steel  produced  by  acid  process  is  to  coat  large  lumps  of  scrap  with 
some  material  which  would  protect  metal  from  contact  with  gas,  and  he  recom- 
mends clay  wash  or  silica  paint  for  this  purpose.  From  paper  before  West  of 
Scotland  Iron  &  Steel  Inst. 

Electric  Furnaces  for.  Iron  and  Steel  Electric  Furnaces.  James  Bibby  .11. 
West  of  Scotland  Iron  &  Steel  Inst.,  vol.  27,  nos.  2  and  3,  Nov.-Dec.  1919 
pp.  21-26,  and  (discussion)  pp.  26-29.  Recommendations  in  regard  to  con- 
struction of  electric  furnaces  for  manufacture  of  molten  iron  and  steel. 

Europe.  Fuel  Rules  Foreign  Steelmaking.  Iron  Trade  Rev.,  vol.  65,  no  l  I, 
Dec.  4,  1919,  pp.  1505-1508,  4  figs.  Basic  bessemer  process  said  to  be  generally 
employed  because  of  cost  of  fuel  and  lack  of  sufficient  amount  of  scrap  f"r 
open-hearth;  electric  drive  said  to  be  favored  except  for  blooming  mills. 
Information  based  on  report  of  commission  appointed  by  British  Minister  of 
Munitions  to  visit  steel  works  in  France,  Belgium,  Luxembourg  and  Germany. 

Open-Hearth  Process.  Sulphur  in  the  Acid  Open-Hearth  Process,  F.  A.  Mat- 
thewman. Jl.  West  of  Scotland  Iron  &  Steel  Inst.,  vol.  27,  nos.  2  and  3,  Nov  - 
Dec.  1919,  pp.  34-37  and  (discussion)  pp.  37-41,  1  fig.  Cases  are  quoted 
where  in  making  steel  for  angles,  etc.,  for  ship  construction,  it  happen.! 
that  charges  arranged  to  contain  about  0.04  or  0.05  per  cent  sulphur  yielded 
product  which  showed  on  analysis  0.08  per  cent  or  even  higher.  Clay  wash 
or  silica  paint  applied  to  scrap  is  suggested  as  remedj*. 

Spiegeleisen,  Use  of.  Using  "Spiegeleisen  in  Steelmaking,  Henry  D.  Htbbard. 
Iron  Trade  Rev.,  vol.  66,  no.  3,  Jan.  15,  1920,  p.  220.  From  report  sub- 
mitted to  director  of  Bur.  of  Mines  in  Jan.  1918,  and  withheld  from  publication 

until  recently  because  of  its  confidential  nature. 


STEEL,    HEAT   TREATMENT   OF 


STEEL  MANUFACTURE 


Equipment,  Selection  of.  Selection  of  Heat  Treating  Equipment,  Alvin  N. 
Conarroe.  Am.  Drop  Forger,  vol.  6,  no.  2,  Feb.  1920,  pp.  85-89,  6  figs.  Photo- 
micrographs are  shown  of  normalized  structure  of  cast  steel,  and  also  of  under- 
treated,  overtreated  and  annealed  specimens. 

Furnace  Operators,  Suggestions  for.  Heat-Treatment  Room  Operators— Their 
Part,  W.  H.  Addis.  Am.  Mach.,  vol.  51,  no.  20,  Nov.  13-20,  1919,  pp.  857-859. 
Suggestions  for  the  furnace  operator  and  his  helpers,  who  in  writer's  opinion, 
must  be  constantly  on  guard  so  that  everything  that  might  cause  lack  of 
uniformity  in  finished  work  can  be  prevented. 

Hump  Method.  Hump  Method  of  Heat  Treatment,  George  W.  Tall,  Jr.  Ry. 
Jl.,  vol.  26,  no.  3,  Mar.  1920,  pp.  18-25,  12  figs.  Details  and  illustrations 
of  this  method,  the  essential  feature  of  which  is  said  to  lie  in  fact  that  steel 
is  treated  from  change  in  rate  of  heating  of  a  neutral  body  at  time  transforma- 
tion in  steel  occurs.  Method  is  said  to  eliminate  quite  a  few  of  objectionable 
conditions  which  writer  believes  exist  in  all  present-day  methods  of  heat 
treatment.     Paper  read  before  Am.  Steel  Treaters'  Soc. 

XIicroscopic  Cavities.  Removal  of.  Microscopic  Cavities  Formed  in  Steel  Ingot 
in  Consequence  of  Contraction  Suffered  by  Metal  in  Interior  During  Solidi- 
fication (Sur  les  microret assures  des  lingots  d'acier) ,  Georges  Charpy .  Comptes 
rendus  des  Seances  de  l'AeadSmie  des  Sciences,  vol.  170,  no.  6,  Feb.  9,  1920. 
pp.  306-3 11, 3  figs.  Experiments  are  quoted  which  are  said  to  have  demonstrated 
that  such  cavities  as  are  produced  in  a  mass  of  steel  when  a  liquid  portion 
finds  itself  entirely  surrounded  by  solid  particles  during  process  of  solidifica- 
tion, can  be  removed  and  metal  given  uniform  structure  by  reheating  mass  to 
1350  deg.  cent,  and  submitting  it  during  heat  to  slight  longitudinal  compression. 

Sorbitic  Treatment.  The  Sorbitic  Treatment  of  Steel.  Iron  &  Coal  Trades  Rev., 
vol.  100,  no.  2172,  Feb.  20,  p.  257,  5  figs.  Three  methods  are  given  for  obtain- 
ing sorbite,  namely,  (1)  by  heating  steel  above  upper  critical  point,  quenching 
it,  and  then  by  careful  reheating  to  about  600  deg.  cent. ;  (2)  by  rapidly  cooling 
steel  in  oil  or  water  for  short  time  and  then  withdrawing  and  allowing  it  to 
temper  itself  back  to  desired  condition;  and  (3)  by  cooling  down  steel  from 
temperature  above  upper  critical  point  at  rate  sufficiently  slow  to  prevent 
retaining  of  martensite,  yet  sufficiently  rapid  to  prevent  pcarlitic  state  from 
being  reached. 


See  Open-Hearth  Furnaces,  Rolling  Mills. 

STEEL   MILLS 
See  Explosiona,  Coal  Dust. 

STEEL,   MOLYBDENUM 


Chrome-Molybdenum  and  Nickel-Molybdenum.  Effect  of  Molybdenum  it> 
Chrome  and  Nickel  Steels.  Ry.  Age,  vol.  68,  no.  12,  Mar.  10,  1920,  pp  BSf 
957,  7  figs.  Photomicrographs  of  chrome-molybdenum  steel  showing  similarity 
of  microstructure  at  various  drawing  temperatures  are  presented  as  well  ft- 
charts  and  date  giving  properties  of  chrome-molybdenum  steel  quenched  in 
water  and  in  oil  and  drawn  at  various  temperatures;  and  of  nickel-molybdenum 
steel  drawn  at  various  temperatures.  Figures  are  based  on  tests  of  materia! 
used  in  automobiles,  aviation  engines  and  tanks. 

See  also  Steel  High-Speed,  Molybdenum  vs.  Tungsten. 

STOKERS 

Automatic.  Colliery  Boiler  plant  Satisfactorily  Burns  No.  2  Tank  Barley.  D  (' 
Ashmead.  Coal  Age,  vol.  17,  no.  10,  Mar.  4,  1920.  pp.  430-433,  7  figs.  Small- 
size  anthracite  is  burned  on  automatic  stokers.  Satisfactory  results  are  said 
to  be  obtained. 

STONE,   CRUSIIKI) 

Standard  Sizes.     Standard  Sizes  of  Crushed  Stone,  Frank  H.  Jackson,  Jr.     Rock 
Products,  vol.  23,  no.  4,  Feb.   14,   1920,  pp.  32-33.     Efforts  being  made  by 
American  Society  for  Testing  Materials  and  U.  S.  Bureau  of  Public  I' 
in  co-operation  with  manufacturers  of  crushed  stone. 
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STEEL   RAILWAYS 

Tra    •  lndabd.     Report    on    British    Standard    Special    Trackwork    for 

rramways.  British  Eng.  Standards  Assn.,  no.  79,  Dec.  1919.  36  pp.,  29  figs. 
I  iiacram  are  given  illustrating  various  types  of  point,  crossing  and  layout  used 
in  actual  practice  and  standard  title  for  each  is  suggested. 

STRESSES 

I  hoi -\t>  Circular  Holes.  Photo-Elastic  and  Strain  Measurements 
•  f  the  Effects  of  Circular  Holes  on  the  Distribution  of  Stress  in  Tension 
Members.  E  G.  Coker,  K.  C.  Chakko  and  Y.  Satake.  Eng.,  vol.  109,  no.  2825, 
Feb.  20,  pp.  259-264,  19  figs.  Account  of  extension  of  some  experimental  work 
undertaken  on  transparent  plates  to  find  nature  of  distribution  around 
circular  hole.  (To  be  continued.)  Paper  read  before  Instn.  Engrs.  &  Ship- 
huiid<  rs. 

SUBMARINES 

\  o.'.i  Warfark.  T'sf.  in.  The  Influence  of  the  Submarine  in  Naval  Warfare  in 
the  Future,  C.  M.  l'aure.  ,11.  Roy.  United  States  Service  Instn.,  vol  64, 
no.  450  Nov  1919.  pp.  563-582.  Urges  use  of  submarine  by  Great  Britain 
to  preserve  her  supremacy  of  naval  power.  It  is  argued  that  to  abolish  the 
fcubrnarine  would  be  to  compromise,  which  is  "fatal  for  strategy."  If  war 
is  to  be  abolished,  it  is  observed,  "idialists  should  banish  all  armaments." 


TELEPHONY 

Lines,  Calculation-  of.  Calculation  of  Telephone  Lines  (Berechnung  von  Fernspre- 
chleitungen),  F.  Liischen.  Telegraphen-  u.  Fernsprech-Technik,  vol.  8,  no.  6, 
Sept.  1919.  pp.  81-93.  4  fias.  Discusses  wave  resistance  and  propagation 
constants  of  homogeneous  lines,  and  also  their  efficiency  "distortion."  Com- 
eounp  lines,  or  those  consisting  of  two  unequal  homogeneous  sections,  are 
subsequently  taken  up. 


TERMINALS,   MARINE 


Dimensions  for.  Quay  Design  for  Ocean,  Lake,  Inland  River  and  Canal  Terminal, 
H.  McL.  Harding.  Int.  Mar.  Eng.,  vol.  25,  no.  3.  Mar.  1920,  pp.  182-178, 
7  figs.  Generalization  and  codification  of  dimensions  generally  adopted  in  quay 
terminals. 

Mechanical  Handling.  Mechanical  Handling  in  Marine  Terminal  Work. 
Harwood  Frost.  Freight  Handling  &  Terminal  Eng.,  vol.  6,  no.  2,  Feb.  1920, 
pp.  48-56.  Writer  divides  devices  available  for  handling  freight  into  three 
general  classes —  portable,  stationary,  and  so-called  "semi-portable,"  and 
points  out  value  of  portable  conveyor,  its  adaptability  and  capacity.  Writer 
also  points  out  objections  to  mechanical  equipment.  Paper  read  before 
Soc.  Terminal  Engrs. 


SUBWAYS 

DON,  Cars  for  New  Types  of  Cars  on  the  Metropolitan  and  District  Rail- 
ways. Tramway  &  By.  World,  vol.  47,  no.  8,  Feb.  12,  1920,  pp.  69-72,  5  figs. 
Car  used  on  underground  and  suburban  railways  of  London.  It  has  five  side 
doors  for  rapid  movement  of  passengers. 

M  mntenanci..  Engineering  Maintenance  on  Underground  Railways — I,  A.  R. 
Cooper.  Ry.  Engr.,  vol.  41,  no.  481,  Feb.  1920,  pp.  57-62,  13  figs.  Features 
of  organisation  and  detail  work  which  are  necessary  in  order  to  give  prompt 
attention  to  breakdowns  or  defects  that  may  interfere  with  train  service. 

SWAGING   MACHINES 
See  Machine  Tools,  Special. 

TANK   STEAMERS 

<  'NVErted  Sailing  Ship.  Sailing  Ship  to  Oil  Tanker.  Shipbuilding  &  Shipping 
Rec.,  vol.  15,  no.  8,  Feb  10,  1920,  pp.  232-233,  2  figs.  Conversion  carried 
out  at  Glasgow.  Scotland,  by  Alex.  Stephen  &  Sons,  Limited.  Propelling 
machinery  consists  of  two  Viekers  four-stroke:  reversing  type,  eight-cylinder 
internal-combustion  engines  adjusted  to  give  630  b.  hp.  each  at  320  r.p.m. 


Piers.  Piers  Design  for  Ocean  and  Lake  Terminals.  H.  McL  Harding.  Pac.  Mar. 
Rev.,  vol.  17.  no.  3,  Mar.  1920,  pp.  102-104,  2  figs.  Opinion  is  expressed  that 
single  unit  piers  about  700  ft.  long  should  be  140  to  150  ft.  wide  with  slips 
280  to  300  ft.  wide  and  that  sheds  should  be  equipped  with  overhead  tiering 
machinery  to  give  large  capacity  for  storage. 

San  Francisco.  Pacific  Port  Terminal,  B.  F.  Cresson,  Jr.  and  C.  W.  Staniford. 
Pac.  Mar.  Rev.,  vol.  17,  no.  3,  Mar.  1920,  pp.  98-101,  3  figs.  Project  for  increas- 
ing shipping  facilities  of  San  p'rancisco. 


TESTING   MACHINES 

Impact  Types.  The  Impact  Testing  of  Metals.  F.  C.  Thompson.  Sci.  Am. 
Monthly,  vol.  1.  no.  2,  Feb.  1920,  pp.  138-140.  Types  of  machines  designed 
for  conducting  tests. 


See  also  Gears,  Spur-Gear   Testing  Machine. 


TEXTILE   MILLS 


TANKS 

(iuKDRic.il,  Construction  of.  Tank  Construction -XXXVIII.  Ernest  G. 
Beck.  Mech.  World,  vol.  67,  no.  1729,  Feb.  20,  19'20,  pp.  120-121,  5  figs. 
Describes  floors  of  cylindrical  tanks  and  recommends,  as  tending  toward  facility 
and  economy  in  manufacture  of  such  floors,  that  transverse  (5  ft.)  scams  be 
of  single-riveted  butt  joints,  with  inside  covers,  instead  of  lap  joints. 


Electric  Drive  for.  Textile  Mill  Equipment — Its  Advance  and  Systems,  C-  S. 
Ickringill.  Elecn.,  vol.  84,  no.  2181,  Mar.  5,  1920,  pp.  254-259,  6  figs. 
Advantages  of  electric  drive  are  explained.  Instance  is  quoted  where  produc- 
tion was  increased  5V£  per  cent,  by  introducing  electric  drive. 

The  Development  of  Electric  Supply  to  Textile  Mills,  W.  Browning. 
Eleen.,  vol.  84,  no.  2181,  Mar.  5,  1920,  pp.  263-265,  1  fig.  Economy  of  electric 
drive  is  discussed. 


TANKS,   MILITARY 


<  atwifillars.  Caterpillars  and  Their  Construction — I,  K.  H.  Condit.  Am. 
Mach..  vol.  51,  no.  13,  Sept.  25,  1919,  pp.  601-604,  5  figs.  Brief  history  of 
work  of  the  Holt  "caterpillars"  for  the  Allies. 

TAPS 

M  >  nutacti  !BE.     See  Drills,  Manufacture  of. 


Electric  Power  Supply.  Electric  Power  Supply  of  Southern  Textile  Mills,  J.  F. 
Sirrine.  Mech.  Eng.,  vol.  42,  no.  3,  Mar.  1920,  pp.  161-163  and  205,  7  figs. 
Typical  examples  of  generating  plants,  distribution  lines,  substatious  and 
motor  installations  are  illustrated. 

Gas  Engines  for.  Gas  Engines  for  Textile  Mills,  J.  G.  Walthew.  Elecn.,  vol.  84, 
no.  2181.  Mar.  5,  1920,  pp.  266-268,  3  figs.  Operating  costs  of  actual  instal- 
lations are  quoted. 

THERMIONIC  VALVES 


TAR 

1  kactional  CONDENSATION.  Fractional  Condensation  of  Tar.  Gas  Age,  vol.  45, 
no.  5,  Mar.  10,  1920.  pp.  220-222.  Direct  recovery  of  pitch  and  coal-tar  oils 
from  gas  in  German  Tar  Works.     Translated  from  Journal  fur  Gasbeleuchtung. 

vrnr  from  Shale.  Development  of  Coking  Industry  for  the  Recovery  of 
Tar  and  (  hi  from  Bituminous  Shale  and  Lignite  (Die  Entwiekelung  der  Schwel- 
indnatne  sur  Gewinning  von  Tear  and  Oel  aus  bituminSsen  Schiefern  u.  Braun- 
kohlen),  R.  Beyschlag.  Zeitschrift  fur  das  Berg-Hutten  und  Salinenwesen, 
vol.  67,  no.  3,  1919.  pp.  185-256,  44  figs.  Historical  review  of  coke  industry 
in  Germany  and  other  countries  and  modern  experiments  and  investigation-. 
in  Germany.      Recovery   of  oil  from  shale;  details  of  preliminary  tests  near 

Berlin,  the  experimental  Btation  in  Schandelah  near  Braunschweig,  and  in 
WGrttenKcrR;  recovery  of  tar  from  lignite;  description  of  plants  at  Liitzkendorf 
and  Ro  Hi    modern  construction  of  large  recovery  plants. 


Amplification.  Measurement  of.  On  the  Measurement  of  Amplification  given 
by  Triode  Amplifiers  at  Audible  and  at  Radio  Frequencies,  F.  E.  Smith  and 
H.  C.  Napier.  Proc.  Physical  Soc.  of  Lond.,  vol.  32,  no.  182,  part  2,  Feb.  15. 
1919,  pp.  116-132,  7  figs.  Mutual  inductance  method  in  which  alternating 
voltage  applied  between  filament  and  grid  of  first  valve  is  varied  by  quickly 
changing  connections  to  air-core  transformer  having  two  secondaries  at  right 
ang  es,  these  secondaries  to  be  capable  of  rotation  so  as  to  give  any  desired 
ratio  of  mutual  inductances  between  primary  and  respective  secondaries. 

Oscillations  of.  On  the  Variations  of  Wave-Length  of  the  Oscillations  Generated 
by  Three-electrode  Thermionic  Tubes  due  to  Changes  in  Filament  Current, 
Plate  Voltage,  Grid  Voltage,  or  Coupling,  W.  H.  Eccles,  and  J.  H.  Vincent. 
Proc.  Roy.  Soc,  vol.  96,  no.  A680.  Feb.  3,  1920,  pp.  455-465,  7  figs.  Experi- 
mental investigation  conducted  to  study  effects  of  altering  each  of  chief  variables 
with  view  to  finding  conditions  most  favorable  for  production  of  continuous 
waves  of  constant  frequency. 


TELEGRAPHY 

Link  IlRBBFEBENCE.  Effects  of  Heavy-Current  Installations  on  Telegraph  and 
Telephone  Lines  (Einwirkung  von  StarkstromanlaRcn  auf  Schwachstromleit- 
ungeni,  II.  Braiins  Telegraphen-  u.  Fernsprech-Technik,  vol.  8,  no.  5, 
Aug.  1919,  pp.  61-75.  7  figH.  Survey  of  nature  and  extent  of  above-mentioned 
effect  and  measures  for  combating  it. 


Testing.  A  Comparative  Method  of  Testing  Thermionic  Valves  for  Passing  no 
Reverse  Current  at  High  Voltages,  N.  W.  McLachlan.  Proc.  Physical  Soc. 
of  Lond.,  vol.  32,  no.  182,  part  2,  Feb.  15,  1919,  pp.  72-77,  4  figs.  Anode  of 
standard  valve  known  to  pass  no  reverse  current  is  connected  to  that  of  valve 
under  tests  and  Glaments  are  joined  to  terminals  of  high-tension  alternating- 
voltage  supply.  Low-reading  electrostatic  voltmeter  with  parallel  condenser 
is  a  rranged  to  indicate  if  valve  under  examination  passes  reverse  current. 
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Tungsten  Filaments  for.  The  Short  Tungsten  Filament  as  a  Source  of  Light  and 
Electrons,  G.  Stead.  Jl.  Inst.  Elec.  Engrs.,  vol.  58,  no.  287,  Jan.  1920,  pp. 
107-117,  8  figs.  Experiments  at  Cavendish  Laboratory  undertaken  during  the 
early  part  of  1918  in  order  to  provide  data  for  design  of  tungsten  filaments 
for  thermionic  valves  for  use  in  Royal  Navy,  England. 

See  also  Amplifiers. 


THERMIT   WELDING 

"Welder  Tie  Rods,  Tests  of.  Strength  of  Thermit  Welded  Tie  Rods.  Welding 
Engr.,  vol.  5,  no.  2.  Feb.  1920,  p.  40.  Tests  of  original  bars  and  same  bars 
thermit  welded  gave  48,560  lb.  per  sq.  in.  value  for  tensive  strength  for  original 
bar  and  from  27,000  to  52,000  lb.  per  sq.  in.  for  welded  bars. 


THERMODYNAMICS 


Plowing  Speeds.  Tractor  Plowing  Speeds,  Oliver  B.  Zimmerman.  Jl.  Soc.  Auto- 
motive Engrs.,  vol.  6,  no.  2,  Feb.  1920,  pp.  133-137,  10  figs.  Characteristic 
curves  of  performance  are  developed  from  published  draft  data  of  Prof. 
Davidson  of  Ames,  Iowa,  and  those  of  Kansas  State  Agricultural  College. 
It  is  concluded  that  acreage  plowed  decreases  markedly  with  increased  speed 
to  such  an  extent  that  correction  in  moldboard  design  or  reductions  in  weight 
cannot  overcome  deduction  "that  the  lower  speeds  are  more  desirable  than 
the  higher." 


TRAILERS 


See  Tractors,  Trailers. 


TRAIN   LIGHTING 

Oerlikon  System.  Oerlikon  Electric  System  of  Train  Lighting  (Systeme  d'6clairage 
eleetrique  dps  trains,  des  ateliers  de  construction  d'Oerlikon).  Genie  Civil, 
no.  76,  no.  6,  Feb.  7,  1920,  pp.  160-161,  1  fig.  System  combines  storage 
batteries  and  dynamo  operated  by  belt  transmitting  power  fron  axle. 


opt.  Thermodynamics  and  Probability  (Thermodinamique  et  probabilite), 
A.  Berthoud.  Journal  de  Chimie  Physique,  vol.  17,  no.  4,  Dec.  31,  1919,  pp. 
589-624,  1  fig.  After  explaining  relation  between  entrophy  and  probability, 
equations  are  derived  from  static  notion  of  entrophy  for  determining  most 
probable  distribution  of  molecules  in  monoatomic  or  biatomic  gas  in  terms 
of  their  velocity  or  their  energy,  and  for  expressing  entropy  of  monoatomic 
or  biatomic  gas  in  terms  of  its  temperature  and  of  its  volume. 


TIDAL   POWER 


ybtim  for  Utilizing.  Tidal  Power,  A.  Struben.  Elec.  Times,  vol.  57,  no.  1480, 
Feb.  20, 1920, pp.  171-173, 8  figs.  System  is  suggested  for  dividing  a  tidal  estuary 
into  two  or  more  basins  by  means  of  dams  in  which  are  installed  turbines 
and  generators.  Sluice  gates  control  water  so  that  it  can  operate  turbines 
during  both  ebb  and  flow  of  tides. 

Theoretical  Study  of  Plant  Operated  by  Tidal  Forces  (Etude  theorique 
d'une  usine  actionnee  par  la  maree),  P.  Caufourier.  G6nie  Civil,  vol.  76,  no.  7, 
Feb.  14,  1920,  pp.  180-182,  7  figs.  Scheme  is  explained  where  turbines  are 
placed  between  two  parallel  canals  communicating  sea  with  basin.  There 
are  two  sluices  at  extremities  of  each  canal.  Opening  and  closing  of  suitable 
pairs  of  sluices  permits  rotation  of  turbines  in  same  direction  whether  water 
moves  to  basin  or  to  sea. 


TRANSFORMERS 

Cooling,  Methods  of.  Experience  with  Transformer  Cooling  Methods,  G  E. 
Armstrong.  Elec.  World,  vol.  75,  no.  10,  March  6,  1920,  pp.  541-542,  3  figs. 
Comparison  of  cooling  methods  in  common  use.  Circulation  of  transformer 
oil  through  exterior  cooling  coils  offers,  in  opinion  of  writer,  best  solution 
for  cooling  problem. 

Polarity  Tests  of.  Tests  of  Polarity  in  Transformers  (Sur  les  essaia  de  poiarite 
dans  !es  transformateurs),  Paul  Girault.  Revue  generale  de  l'Electri'-it.'', 
vol.  7,  no.  8,  Feb.  21,  1920,  pp.  251-254.  Rule  is  formulated  establishing  paral- 
lelism between  three-phase  and  continuous  operations.     (Concluded.) 


TUBES 

Steel,  Weldlesr.  Manufacture  of  Solid-Drawn  or  Weldless  Steel  Tubes — III. 
Machy.  (Lond.).  vol.  15.  no.  386,  Feb.  19.  1920,  pp.  653-657,  13  figs.  Methods 
of  manipulating  finished  tube  into  various  shapes. 

Welding.     See  Oxy-Acetylene   Welding,   Tubes   Tungsten. 


TIME   STUDY 


TUNNELS 


Fokms  Used  in.  Winning  the  Worker  to  the  Time  Study  Plan.  Automotive 
Industries,  vol.  42,  no.  11,  1920,  pp.  666-668,  3  figs.  Forms  used  in  time 
study  department  of  Hudson  Motor  Car  Co. 


TIN 


-ervation  of.  Conservation  of  Tin  in  Bearing  Metals,  Bronzes  and  Solders, 
G.  K.  Burgess  and  R.  W.  Woodward.  Am.  Mach.,  vol.  51,  no.  20.  Nov.  13-20, 
1919,  pp.  883-886.  Treats  of  alloys  for  various  uses  and  gives  some  formula? 
for  their  modification  that  are  said  to  show  decided  conservation  of  tin  in 
their  composition. 

TOOLS 
Tempering.     See  Steel,  Heat  Treatment,  Tempering  Tools. 

TRACTOR  ENGINES 

1  b'tb  A  Tractor  Engine  Test,  C.  A.  Norman  and  B.  Stockfleth.  Jl.  Soc.  Auto- 
motive Engrs.,  vol.  6,  no.  2,  Feb.  1920,  pp.  99-106,  21  figs.  Engines  was  run 
at  serien  of  set  speeds  at  each  of  which  temperature  of  air  to  carburetor  was 
held  successively  at  certain  fixed  temperatures,  70,  85,  100.  120,  160,  200  and 
240  deg.  fahr.  After  establishment  of  desired  temperature  carburetor  was  set 
first  for  maximum  richness  of  mixture  at  which  engine  would  run  satisfactorily, 
then  for  minimum  richness.  Perfornance  curves  derived  from  these  tests  are 
presented. 

TRACTORS 


Reinforced-Concrete  Construction.  Reinforced  Concrete  in  Tunnel  Construc- 
tion (Eisenbeton  in  Tunnelbau,  W.  Kossmann  Beton  u  Eisen,  vol.  18,  no.  10. 
Oct.  3,  1919,  pp.  172-175,  5  figs.  Description  and  illustrations  of  two  tunnels 
on  a  stretch  of  Bagdad  railroad. 

TURBO-GENERATORS 

Design.  Mechanical  Design  of  Large  Turbo-generators,  M.  A.  Savage.  Gen 
Elec.  Rev.,  vol.  23,  no.  2.  Feb.  1920,  pp.  105-108,  4  figs.  Attention  is  directed 
to  compactness  of  present  design  in  which,  it  is  noted,  one  pound  of  material 
does  the  work  required  of  five  pounds  in  first  5000-kw.  set  built  in  U.  S. 

See  also  Electric  Generators,  A.  C,  Short-Circuit  Tests. 

UNEMPLOYMENT 

Relief  in  Germany  and  Austria.  Unemployment  and  Unemployment  Relief  in 
Germany  and  Austria.  U.  S.  Dept.  Labor,  Bur.  Labor  Statistics,  vol.  10, 
no.  2,  Feb.  1920,  pp.  168-173.  It  is  stated  that  according  to  official  statistics 
unemployed  in  Germanv  have  received  in  form  of  unemployment  relief  total 
of  4,500,000,000  marks. 

URANIUM 

Violet  Compounds.  Violet  Compounds  of  Uranium  (Sur  les  composes  violets  de 
l'uranium),  J.  Aloy  and  E.  Rodier.  Bui.  de  la  Societe  Chimique  de  France, 
vol.  27-28,  no.  2,  Jan.  20,  1920,  pp.  101-105.  How  violet  solutions  were 
obtained  without  action  of  solar  light. 


Testing,  Apparatus  for.  Tractor  Testing  the  User's  Standpoint,  Leon  W.  Chase. 
Jl  Soc.  Automotive  Engrs.,  vol.  6,  no.  1,  Jan.  1920,  pp.  44-46,  2  figs.  Apparatus 
used  at  University  of  Nebraska  for  making  drawbar-horsepower  tests.  Ap- 
paratus is  called  Nebraska  dynamometer  car  and  is  composed  of  Illinois 
tractor  chassis  with  Foote  transmission,  electric  dynamometer  placed  in 
frame  in  place  of  engine  and  an  electrical  resistance  substituted  for  radiator. 

""■  30  H.  P.  Four-Cvlinder  Agricultural  Tractor.  Eng.,  vol.  109,  no.  2825 
Feb.  20,  1920,  pp.  244-245,  7  figs.  Tractor  constructed  by  All-days  &  Onions, 
Ltd.,  Birmingham  (Eng.),  more  especially  for  road  haulage  and  stationary 
work  of  different  kinds,  but  capable  of  performing  most  work  required  for 
tillage  of  land. 

Seejilso^Plowing  Speeds. 


VACUUM  TUBES 

Electronic  Emission.  Tubes  Emitting  Electronic  Discharges  and  Their  Applica- 
tions (Les  tubes  a  decharge  electronique  et  leurs  applications'),  P.  Letheule. 
Genie  Civil,  vol.  76,  no.  8,  Feb.  21,  1920,  pp.  199-205,  8  figs.  Theories  explain- 
ing mechanism  of  gaseous  ionization  and  electronic  emission  are  discussed  and 
laws  governing  electronic  emission  as  formulated  by  Richardson  and  Langimur 
are  explained  and  expressed  graphically.     (To  be  continued.) 


VENTILATION 

■See  Heating  and  Ventilation. 
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VOCATIONAL   EDUCATK  IN 

I  ibhu  IIihhii  >•>!!.  Training  and  Placement  of  Disabled  ex-Service  Men  in 
tin  United  States.  U.  S.  Dept.  Labor,  Bur.  Labor  Statistics,  vol.  10,  no.  2, 
Feb.  1920,  pp.  138-147.  Regulations  regarding  training  and  placement 
adopted  by   Federal  Board  for  Vocational  Education. 


w  VGES 


PlECB-WoRK  StSTEIC.  Piece  Work  System  at  Hog  Island,  C.  S.  Bundesman. 
Pac.  Mar.  Rev.,  vol.  17,  no.  3,  Mar.  1920,  pp.  77-81,  8  figs.  System  followed 
for   organizing   work. 

See  also  Bonus  Systems. 


WATER   HAMMER 


Conduits  of  V acting  Section  Water  Hammer  in  Conduits  Formed  of  Two 
or  Three  Sections  for  Different  Diameters  (Calcul  du  coup  de  belier  dans 
lea  conduites  formees  de  deux  ou  de  trois  troncons  de  diamdtres  differents), 
Ed.  Carey.  Bulletin  Technique  de  la  Suisse  Romande,  vol.  47,  no.  2,Jan.  24. 
1920,  pp.  21-23,  2  figs.  Illustrates  by  numerical  examples  application  of 
formulae  worked  out  in  previous  installments.     (Continuation  of  serial.) 


WATER   POWER 


I'mtib  States.  Water  Powers  of  the  United  States.  Elec-World,  vol.  75,  no.  12, 
Mar.  20,  1920,  pp.  654-659,  3  figs.  Analysis  of  developed  and  undeveloped 
sources.  Figures  given  for  total  potential  warer  power  is  59,360,000  hp.,  of 
which  it  is  said,  only  9,823,540  hp.  is  developed. 


WATER  TOWERS 

Reinforced-Concrete.  Concrete  in  Water  Works  Construction,  A.  C.  Irwm 
.11.  Am.  Water  Works  Assn.,  vol.  7,  no.  2,  Mar.  1920,  pp.  203-211,  1  tig. 
Examples  are  illustrated  of  reinforced-concrete  water  tower  and  chimney 

See  also  Electric  Welding;  Electric  Welding,  Arc;  Oxy-Acetylene  Weldwg: 
Thermit  Welding;  Welds. 

WELDS 

Strength  of.  Effects  of  the  Chemical  Composition  of  Welding  Electrodes.  J.  S. 
Orton.  Am.  Mach.,  vol.  51,  no.  13,  Sept.  25.  1919,  pp.  625-626,  2  figs.  Result* 
of  tests  undertaken  to  determine  effects  of  chemical  composition  of  electrode 
on  strength  of  weld. 

Welding  Ships  at  Tampa.  Welding  Engr  ,  vol.  5,  no.  2,  Feb.  1920,  pp. 
44-48  5  figs.  It  is  said  that  welded  specimen  was  bent  cold  until  ends  met 
at  180  deg.  and  later  was  hammered  that  without  any  defects  showing  in 
welding. 

WELFARE   WORK 

Coal  Mine.  Welfare  Work  at  an  Anthracite  Colliery  Dever  C.  Ashmead.  Coal 
Age,  vol.  17,  no.  9,  Feb.  26,  1920,  pp.  382-385,  6  figs.  Welfare  endeavour- 
of  company  include  service  and  advice  in  connection  with  maintenance  of 
schools  for  children  of  miners. 

WELLS 

Drilling,  Cost  of.  Electric  Well  Drilling.  Natural  Gas  &  Gasoline  Jl.,  vol  14, 
no.  2,  Feb.  1920,  pp.  61-63,  2  figs.     Comparative  cost  of  drilling  by  electricity 

and  steam. 

WIRE   ROPE 

Stresses  in.  Winding  Ropes  and  Bending  Stresses,  C.  Speer.  Quarry,  vol.  25, 
no.  277,  Mar.  1920,  pp.  57-59,  6  figs.  Experiments  are  reported  which  proved 
that  spirally  twisted  wires  in  rope  are  more  flexible  than  when  straightned 
out.     Reasons  for  this  phenomenon  are  advanced.     Translated  from  Gluckauf 


Utilization*  of.  Recent  Advances  in  Utilization  of  Water-Power,  Eric  B.  Bergstrom. 
Jl.  Instn.  Mcch.  Engrs.,  no.  1,  1920,  Feb.  1920,  pp.  55-128,  37  figs.  Rapid 
extension  of  use  of  Francis  turbine  is  pointed  out  from  manufacturing  records 
of  European  firm  of  turbine  makers.  It  is  believed  that  it  has  now  superseded 
all  other  known  types  of  low-pressure  turbines.  Modern  tendency  of  installing 
fewer  units  but  of  larger  capacity  is  also  pointed  out.  Records  of  operation 
of  Francis  turbines  at  various  installations  are  given  and  characteristics  of 
this  type  are  discussed  at  length. 


WATER   SUPPLY 

Industrial  Housing  Projects.  The  Water  Distribution  System  of  Industrial 
Housing  Projects  for  Shipbuilders,  William  H.  C.  Ramsey.  Jl.  Am.  Water 
Works  Assn.,  vol.  7,  no.  2,  Mar.  1920,  pp.  239-263,  7  figs.  Systems  installed 
in  housing  projects  of  Emergency  Fleet  Corporation. 

Newark,  N.  I  .  Metering  of.  Method  of  Metering  the  Water  Supplied  to  the 
Five  Distribution  Systems  of  the  City  of  Newark,  N.  J.  George  Sanzenbacher. 
Jl.  Am.  Water  Works  Assn.,  vol.  7,  no.  2,  Mar.  1920,  pp.  163-170,  6  figs. 
Continuous  automatic  record  of  quantity  of  water  supplied  to  each  of  five 
service  districts  is  kept.  

See  also  Pumping,  Electric,  Califormia. 


WIRING 

Portable  Cord.  The  Wiring  Committee's  Investigation  of  Portable  Cords  X  it. 
Elec.  Light  Assn.  Bui.,  vol.  7,  no.  1,  Jan.  1920,  pp.  65-66.  Durabilits  tests 
conducted  by  Electrical  Testing  Laboratorires. 

WOOD   PRESERVATION 

A.  R.  E.  A.  Specifications.  Report  of  Committee  XVII — Wood  Preservation. 
Bui.  Am.  Ry.  Eng.  Assn.,  vol.  21,  no.  222,  Dec.  1919,  pp.  295-337,  IS  figs. 
Specifications  and  quoted  for  preservative  treatment  of  wood,  (2)  with  zin^ 
chloride,  (2)  with  creosote  oil,  full-cell  process,  (3)  with  zinc  chloride  and 
creosote  oil,  (4)  with  creosote  oil,  empty-cell  process  with  final  vacuum,  and 
(5)  with  creosote  oil,  empty-cell  process  with  initial  air  and  final  vacuum. 

ZINC 

Production  of.  New  Method  of  Zinc  Production,  Stanley  C.  Bullock.  Meta 
Industry  (Lond.),  vol.  16,  no.  7,  Feb.  13,  1920,  pp.  121-123.  Possibilities  of 
electrolytic,  and  electrothermic  processes  as  substitutes  for  distillation  process 
Electrolytic  process  is  considered  as  capable  of  competing  with  distillation, 
but  it  is  pointed  out  that  to  do  this,  plant  must  be  erected  with  large  capacities 
as  economy  of  process  depends  upon  its  mechanical  features  and  these  only 
show  to  advantage  when  quantity  of  raw  product  to  be  handled  is  such  that 
man-handling  is  impossible  under  present  conditions  of  labor.  |j 
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Massey-Harris  Bldg.  No.  8,  Toronto,  Ontario.    Roofer,  McDermid  Bros., 
Toronto.     Gen'l  Contractors:  Sherwood  &  Sherwood,  Toronto. 


Lowest  cost  per  year  of  service 


The  building  shown  above  is  the  latest  addition 
to  the  big  Toronto  plant  of  the  Massey-Harris 
Company. 

Plans  and  specifications  were  prepared  by  the 
Company's  own  technical  staff  and  the  construction 
throughout  represents  the  most  approved  and 
up-to-date  practice. 

A  Barrett  Specification  Roof  was  selected  for 
the  building  because  moderate  cost  and  guaranteed 
long  service  make  this  the  most  economical  roof  it 
is  possible  to  construct 

Free  Surety  Bond 

The  Barrett  (20-  or  10-year)  Guarantee  is  not 
merely  the  warranty  of  a  manufacturer  or 
contractor.  It  is  a  Surety  Bond,  issued  by  a  well- 
known  Fidelity  and  Guaranty  Company,  which 
absolutely  protects  the  owner  from  all  expense  for 
roof  maintenance  during  the  life  of  the  bond. 

The  Guaranty  Bond  costs  the  owner  nothing. 
It  may  be  obtained  on  any  Barrett  Specification 
Roof  of  50  squares  or  larger,  in  towns  of  25,000  or 


more,  and  in  smaller  places  where  our  Inspection 
Service  is  available.  The  only  conditions  are  that 
the  roofing  contractor  shall  be  approved  by  us  and 
The  Barrett  Specification,  dated  May  1,  1916,  shall 
be  strictly  followed. 

Important  Notice 

The  Barrett  Specification  20- Year  Bonded  Roof 
is  the  most  permanent  of  all  flat  roofs.  And  while 
we  bond  it  for  twenty  years  only,  it  usually  lasts 
well  over  thirty  years. 

For  those  who  desire  a  lighter  and  less  expensive 
roof,  we  recommend  the  Barrett  .  Specification 
10- Year  Bonded  Roof. 

Full  details  regarding  these  Bonded  Roofs  and  copies 
of  the  Barrett  Specification  sent  free  on  request. 

The  ^$£0  Company 


MONTREAL 
ST.  JOHN,  N.  B. 


LIMITED 

TORONTO  W  I  NNIPEG 

HALIFAX,  N.  S. 


\ ANCOl \ I K 
s->  DNE\  .  N    S. 
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NOVA  SCOTIA  STEEL ...  GOAL  CO., 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     AND     SPLICE     BARS 

TRACK  BOLTS  AND  SPIKES 

MACHINE     AND     CARRIAGE    BOLTS 

SQUARE  TWISTED  REINFORCING  BARS 

BOILER    SHIP    AND    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS,    TIRES    AND    SLEIGH    SHOE 

MARINE    FORCINGS 

OF 

A  LL 

DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 


GENERAL   SALES  OFFICE; 

Windsor  Hotel, 

MONTREAL. 


HEAD  OFFICE; 
NEW    GLASGOW, 

Nova  Scotia. 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  and  ERECTORS 

Estimates  and  Designs  Furnished  on  all  Glasses  of  Steel  Work 

Street  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns. 

Annual  Capacity  36,000  Tons. 


Straus  Bascule  Bridge  over  Cataraqui  River,  Kingston,  Out. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS 


COMPANY 
LIMITED 


HAMILTON,    -    CANADA 
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MORRIS    CRANES 


STRENGTH  AND  EFFICIENCY 

Together  with  Easy  Operation  Keep  Morris  Cranes  and  Hoists  on  the  Job. 

They  will  Save  you  Money  —  Save  your  Time  — 
and  Increase  your  Plant  Production. 

There's  a   T^pe  to  Meet    your    Particular    Needs. 

The   Herbert   Morris 
Crane  &  Hoist  Company 

LIMITED     


Electric  and    Hand 

Operated 

Overhead  Cranes 


HEAD  OFFICE  AND  WORKS: 

Niagara  Falls,  Canada. 

ELEVATING  TRUCKS,      STORAGE  BATTERY  TRUCKS. 


Chain  Blocks, 
Jib  Cranes 

Runways. 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,   New  York.  Codes:  Consolidated  Steel  Corporation,   ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union,  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


C0N5TECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

San  Francisco,   Seattle,  and   New  Orleans;  Montreal  and  Toronto;  St.  John's,  New- 
foundland; Mexico  City;   Havana;  Managua;  Bogota;    Rio  de  Janeiro;  Buenos  Aires; 
Santiago    and    Valparaiso;    Lima;   London;    Copenhagen;    Christiania;    Barcelona ; 
Milan;  Johannesburg;  Shanghai;  Calcutta;  Sydney;  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 

Bridges. 

Cars-Freight,  Passenger,  Tank,  etc. 

Castings— Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 

Forglngs— Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 


Frogs  for  Steam  and  Electric  Rail- 
roads. 
Gas  Engines  800  h.  p.  and  over. 
Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 
Ingot  Molds. 

Machinery — Bethlehem  Steel  Com- 
pany's, Detrick  and  Harvey 
Planers,  Horizontal  Boring,  Dril- 
ling and  Milling  Machines, 
Hydraulic  Presses,  Railway  Shop 
Machinery,  Rolling  Mill  Machi- 
nery, Shipyard  Machinery. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  Lackawanna  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Plates— Tank,  Hull.  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Pumps   and   Pumping   Engines. 


or 


Rails— Light,     Heavy,     Tram 
Girder,  etc.,  and  Accessories. 
Rivets. 
Roofing. 


Screws,  Wood. 

Shafting,    Cold    Rolled   and    Cold 

Drawn. 
Shapes,  Standard  Structural  and 

Bethlehem. 
Sheet  Bars. 
Sheets,  Plain,  Galvanized,  Flat  and 

Corrugated,  Blue  Annealed. 
Sidings. 
Skelp. 
Slabs. 
Spikes. 

Staybolt  Iron. 
Switches  for  Steam     and  Electric 

Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,   quick   service,    and    dependable   attention   to  every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weigh  t, packing, country  of  destination,etc.  ,and  purposes  for  which  the  materials  are  required 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND   HIGHWAY  BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK   OF  EVERY 

DESCRIPTION,   COAL  AND  ORE  HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND     POWER    TRAVELLING     CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD   OFFICE    AND    WORKS 

LACHINE,     P.  Q. 


Montreal. 


Toronto. 


p.o.  address:  montreal,  p.q. 
cable  address   "  dominion  " 
Sales    Offices  : 
Ottawa,  Winnipeg,  Edmonton 


branch  offices  and  works: 
Toronto.  Ottawa,  Winnipeg 


Regina, 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 
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Mercantile  and 
Industrial  Buildings  of 

CONCRETE 

£yji  \^d Jt . I  mmmm  Fireproof,    permanent,     practically    main- 

tenance-free structures. 

Freedom  from  vibration,  greater  load  car- 
rying capacity  and  reserve  strength. 

Speed  of  construction,  regardless  of  season. 

Well  lighted,  clean,  healthful  surround- 
ings— helping,  to  make  contented  workers, 
who  increase  production. 

First  cost  is  practically  the  only  cost. 

Low  insurance  cost. 
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FRASER  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need         .... 


Our  Experience  Includes:— 

Dams,  Power  Plants,  Paper  and   Pulp   Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,   Industrial  Plants  and  Towns. 


YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANDLING  MATERIAL 

BY  USING  THE  PORTABLE  SCOOP  CONVEYOR 

It  saves  6  to  12  shovellers. 

It  will  handle  any  material : 

Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Finns 
are  Cutting  their  Costs  by  this 
Machine. 

Write  for  Prices  and 
Bulletin  "E.M." 

The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Sole  Canadian  Agents 

ST.  JOHN,  N.B.  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 
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MEAD-MORRISON 


HOISTING 


MM, 


t;> 


and 


Conveying  Machinery 


Manufactured 
in  Canada 

Lifts  The  Load  of  Industry 

In  our  years  of  experience 
we  have  found  that  the 
only  concerns  who  don't 

get  DEPENDABLE  SERVICE 

are  those  who  don't   use 

'MEAD -MORRISON" 

Equipment 

Steam  Hoists, 
Electric  Hoists, 
Mine  Hoists, 
Clam  Shell  and 
Orange  Peel 
Grab  Buckets, 
Goal  and  Ore 
Handling  Plants, 
Dredging 
Machinery. 

Engineers,  Manufacturers, 
Contractors 


Put   Your  Problem   Up  To   Us, 


CANADIAN  MEAD-MORRISON  CO 

LIMITED 

28  5  BEAVER  HALL  HILL 
MONTREAL 

WORKS  WELLAND    ONT. 


GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co.,  Montreal, 

25,000,000 

Medicine  Hat,  Alta., 

6,000,000 

St.  Johns,  Que., 

3,000,000 

Fredericton,  N.B., 

2,000,000 

Woodstock,  N.B., 

1,000,000 

Cartierville,  Que., 

1,000,000 

Aylmer,  Que., 

1,000,000 

St.  Rose,  Que., 

500,000 

Laval  des  Rapides,  Que. 

300,000 

Berthier,  Que., 

300,000 

THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


-V 


RAYMOND 

Concrete 

PILES 

The  exclusive 

Raymond  Method 

The  Raymond  Method  is 
the  ONLY  method  of 
concrete  pile  formation  in 
which  the  concrete  is  cast- 
in-place  in  a  spirally  rein- 
forced steel  shell  which  is 
left  in  the  ground.  The 
shell  is  left  in  the  ground  to 
make  CERTAIN  that 
underground  conditions  will 
NOT  distort  or  weaken  the 
"green"  concrete  pile  co- 
lumn. 

A  Form  for  Every  Pile 
A  Pile  for  Every  Purpose 

Also  Special  Concrete  Horl; 

Raymond  Concrete  Pile  Co 
Limited 

New  Birks  Bldg  ,  Montreal 


AMBURSEN 

and  all  types  of 

DAMS 

and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  us  to  show  you  pho- 
tographs of  work  accom- 
plished. 

We  are  prepared  to  do 
all  kinds  oj  hydraulic 
work  and  concrete  struc- 
tures. 
Ambursen  Hydraulic 
Construction  Co.  of  Canada 
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Foresight 

In  Selecting 
Rubber  Hose 


"Performance"  is  the  buying  guide,  men 
of  foresight  depend  on.  Most  buyers 
of  rubber  hose  know  from  experience 
the  dependability  of  Dominion  Rubber 
Hose  in  living  up  to  every  claim  made 
for  it. 

We  meet  the  demands  of  modern  indust- 
rials by  specializing  in  making  over 
fifty  types  of  hose  to  meet  every  condi- 
tion, simple  or  exacting  as  it  may  be. 

Dominion  Rubber  System 
Hose  for  Industrial  Use 

are  made  in  various  types,  for  liquids, 
oils,  gas,  acids,  steam,  suction,  and  other 
uses,  at  all  practical  pressures  and 
temperatures. 

With  our  comprehensive  catalogue 
before  you,  it  is  an  easy  matter  to  specify 
the  particular  hose  for  any  requirement. 
It  pictures  and  describes  the  complete 
Dominion  Rubber  System  line,  and 
gives  service  conditions  for  which  each 
type  is  designed.  It  also  features 
couplings,  nozzles  and  reels. 

For  catalogue  or  information,  write  our 
nearest  service  branch. 

Dominion   Rubber   System 
Service  Branches 


Halifax. 

St.  John, 

Quebec, 

Montreal, 

Ottawa, 

Toronto, 

Hamilton, 

London, 

Kitchener 

North  Bay, 


Fort  William, 

Winnipeg, 

Brandon, 

Reglna, 

Saskatoon, 

Edmonton, 

Calgary, 

Lethbridge, 

Vancouver, 

Victoria, 


Gurney  Ball  Bearings 

They  mean  capacity — endurance 
— accuracy. 

Gurney  Ball  Bearing  Engineering 

It  is    the    most    advanced    and 
up-to-date. 

The  former  are  for  sale. 

The  latter  is  free  for  the  asking. 


Let  us  serve  you- We  know  how. 


Gurney  Ball  Bearing  Co. 

CONRAD   PATENT    LICENSEE 
JAMESTOWN,  -  N.  Y. 


URNE 
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Where  are  Turnbull  Elevators  Installed? 


Toronto  General  Hospital 

Registry  Office,  Toronto 

Ryrie  Building,  Yonge  St.,  Toronto 

Royal  Bank,  Bloor  St.,  Toronto 

Confederation  Life  Building,  Toronto 

New  Union  Station,  East  Wing 

Massey-Harris  Co.,  Toronto 

Dunlop  Tire  Co.,  Toronto 

T.  Eaton  Co.,  Mail  Order  Building,  Moncton 


Nova  Scotia  Government  Building,  Halifax 

Wilder's  Departmental  Store,  Montreal 

Adams  Furniture  Co.,  Toronto 

Plaza  Building,  Ottawa 

Langevin  Block,  Ottawa 

Quebec  Railway,  Light,  Heat  &  Power  Co. 

Brantford  Post  Office 

Gravs  Departmental  Store,  London 

and  in  many  other  buildings. 


Quebec 


Turnbull  Elevator  equipment  is  good.  It  is  efficient  and  modern,  and  it  gives  satisfactory, 
economical  service  over  a  number  of  years. 

In  the  face  of  the  evidence  contained  in  the  above  list,  would  not  this  be  a  fair  assertion  ? 

Let  us  tell  you  more  about  Canada's  good  Elevators.  Let  us  submit  you  plans, 
specifications  and  estimates,  together  with  and  other  data  you  may  desire.  Write 
or  otherwise  communicate  with  us  to-day. 


Turnbull 


MANUFACTURING  CO  TORONTO 


Head  Office  and  Works: 
John  Street,  Toronto 


Montreal  Office: 
202  Mappin  Building 


DEPENDABLE 

POWER 

EQUIPMENT 


:Land  and  Marine.: 


Horizontal    and    Vertical    Steam  En  gines, 
Steam  Turbines,     


Return  Tubular  and  Water  Tube  Boilers, 
Reciprocating  and  Centrifugal  Pumps, 
Condensers,  Heaters,  Tanks,   Stacks,    Etc. 

ALSO  

Safes,   Vaults    and    Deposit    Boxes. 


Showing  A  REES  RoTURBo  Patent  Pressure  Chamber  Pump  Direct-connected  to  a  G.  &  McC.  Co.    "WAIT'' 
Steam  Turbine  built  for  The  Salts  &  Potash  Company,  Kitchener. 

REES  PUMPS  ARE  HIGHLY  EFFICIENT  UNDER  VARYING  HEAD  &  VOLUME. 

They  are  Self  Regulating,  no  matter  what  happens  to  suction  or  discharge  —  sudden  drop  or  over-load — they  automatically 
adjust  themselves  to  the  new  conditions  without  damage  to  themselves  or  to  the  Prime  Mover.  Investigate  the  merits  of 
these  pumps: — 

CATALOGUES,  SPECIFICATIONS,  PRICES,  ETC.,  ON  REQUEST. 


Sole  Canadian  Manufacturers 


TH 


goldie  8c  Mcculloch  Co.,  limited 

Head  office  and  works,  GALT,  Ontario,  Canada. 


TORONTO   OFFICE] 

Suite  1101-2 

n .ink  of  Hamilton  Bld'£. 


WESTERN  BRANCH: 

248     McUermott     Ave. 

Winnipeg,  Man. 


QUEBEC  AGENTS: 

Ross  &  Gr<'l>>, 

400  St.  James  St. 
Montreal,  Que. 


BRITISH  COLUMBIA  AGENTS: 

Robt.  I  I   million  &  Co.. 
Vancouver,  B.C. 
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LOW  FREEZING  DYNAMITES 

Minimize  danger  and  save  time  in  cold-weather  blasting.     Their  low  freezing  point 
eliminates  thawing  expense  until  temp,  reaches  32  F.,  and  adds  to  safety. 

C.X.L.  30  to  60  per  cent,  strengths  give  special  satisfaction   in  winter  operations. 

Distributing  Magazines  at  all  of  the  following  district 
office  points,  and  throughout  all  provinces  of  Canada. 


CANADIAN    EXPLOSIVES,    LIMITED 

Head  Office      -      -      -      MONTREAL,  P.Q. 
Main  Western  Office    -      VANCOUVER,  B.C. 

DISTRICT  OFFICES  : 

NOVA  SCOTIA:  HALIFAX;  QUEBEC:  MONTREAL;  ONTARIO:  TORONTO,rCOBALT,iTIMMINS,  SUDBURY 

OTTAWA;  MANITOBA:  WINNIPEG;  ALBERTA:  EDMONDTON;  BRITISrTCOLUMBIA:  VANCOUVER, 

VICTORIA,  NELSON,  PRINCE  RUPERT. 

FACTORIES  AT  :  Beloeil  P.O.,  Vaudreuil,  P.O.,  Windsor  Mills,  P.O.,  Waverley.fN.S.,  James  Island,  B.C.,  Nanaimo,  B.C. 

Northfield.B.C,  Bowen  Island,  B.C.,   Parry  Sound,  Ont. 


PACKARD  Transformers— Meters 


Pressed  Copper  Terminals 
High  Tension  Switching  Equipment 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND  FOR  BULLETINS 

The  PACKARD  ELECTRIC  CO.  Ltd 

Factory    and    Head    Office:    ST.   CATHARINES,  Ontario 

BRANCH  OFFICES  : 

725  Power  Building,  703  Confederation  Life  BIdg, 

MONTREAL  WINNIPEG 

401  Temple  Building, 
TORONTO 


AGENTS:    Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


J.  T.  Warren,  738-llth  Ave  West,  Calgary,  Alta. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  I860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth' 
(On  Government  Dredge  No.  109) 


SH4^/^4ETM>4v^'° 


ST.GABSIEl*  'RIGA 


UEBEC 


Manufacturers  firid 
their  power  costs 
much  reduced  when 

Shawinlgan  Power 

supplants  steam 
power.      *  .  •     •  .  * 


y  ^••asbestos  ^^ — -  _-fninniTnn 

S  ^Jtft  ™"F0RD 

•-<j»LACK  LAKE 

pSHERBROOkr**^^ 

tAST  ANGUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 
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S  P  RACO 

STEPS    OF    PROGRESS  I 

The  non  -condensing  engine, 

The  open  cooling  pond, 

The  grill -work  cooling  tower, 

The  ordinary  spray  system, 
The  SPRACO  COOLING  POND. 

The  SPRACO  NOZZLE  gives  maximum  cooling  effect  because  it  does  not 

merely  spray, — 
The  center  jet  ATOMIZES. 

WRITE  FOR  BULLETIN  C  16 

Spray  Engineering:  Company 

BOSTON,     MASS. 

Also  manufacturers  of  Spraco  Air  Washers,  Spraco  Painting   Equipment,  Spraco  Nozzles  for  all 

purposes,  Vaughan  Flow  Meters. 

SPRAY  ENGINEERING  CO.   BOSTON,  M^SS. 


THE 

ONLY. 

CENTER 

JET 
NOZZLE 


CANADIAN 
STEEL  FOUNDRIES 

LIMITED. 


O.  H.  STEEL 

Bridge  Castings 

Car  Couplers 

Draft  Arms 

Locomotive  Castings 

Machinery  Castings 

Machine-Moulded  Gears 

Marine  Castings 

Press  Castings 

Rolling  Mill  Rolls 

Wheel  Centres 

Etc. 


SOME  OF  OUR  PRODUCTS 


ALLOY  STEEL 


MANGANESE 

Bucket  Lips 

Crusher  Jaws 

Dipper  Teeth  Tips 

Mixer  Teeth 
»    Pins,  Bushes 
Special  Trackwork 
Etc. 


OTHER  ALLOYS 

Crank  Pins 

Crank  Shafts 

Loco.  Side  Frames 

Rolling  Mill  Rolls 

Roll  Shells 

Self-Lubricating  Wheels 

Etc. 


TRACKWORK 

Electric  Railway  Layouts 

Industrial  Railway 

Layouts 

Steam  Railway  Layouts 

Diamonds 

Frogs 

Mates 

Switches 

Rail  Benders 

Rail  Braces 

Switch  Stands 

Etc. 


Transportation  Building,  Montreal 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  elide  valve, 
vertical,  horizontal 
simple  and  compound. 


Boil 


ers 


Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 


Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 

Montreal  Office:  Toronto  Office: 

Phone  Westmount  6800.  20  Victoria  Street. 


Sidney  Engine  Lathes 

We  have  in  stock,  for  immediate  shipment,  3  "Sidney"  Double  Back 
Gear,  Quick  Change  Gear  Engine  Lathes,  complete  with  regular  equip- 
ment.   2  of  these  Lathes  are  19"  x  10  ft.  bed  and  1  is  17"  x  10  ft.  bed. 

This  is  a  line  we  have  discontinued  carrying,  and  we  offer  them  at  the  actual  cost 
price.    The  19"  Lathes  actually  swing  21"  and  the  17"  Laths  actually  swings  19". 
This  is  an  exceptional  opportunity  for  any  Shop  Superintendent  who  may  be  in  the 
market  for  Lathes  of  these  sizes. 


SEND  FOR  PRICES  AND  FUEL  PARTICULARS  TO 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305  St.  James  Street. 
Montreal 
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ROAD  ROLLERS  &  PRESSURE  SCARIFIERS 


l 


atero 


BRANTFORD,ONTARIO,CANADA 


A  Waterous  Roller  with  steam 
pressure  scarifier  attached  makes  the 
most  economical  and  efficient  road 
making  machine  that  can  be  purchased. 

The  Waterous  double  cylinder  roller 
has  been  manufactured  in  Canada  for 
over  20  years  and  has  long  been  acknowl- 
edged as  the  standard  roller  for  Canadian 
roads  having  built  more  miles  of 
Canada's  good  roads  than  all  other 
makes  combined. 

The  steam  pressure  scarifiers  which 
are  being  manufactured  by  us  under 
patent  rights  in  Canada  are  so  efficient 
and  economical  of  operation  that  no 
roller  is  complete  without  it. 

A  few  of  its  advantages  are  : 

Always  with  the  roller  when  needed. 

One  man  operates  both  roller  and 
scarifier. 

Scarifies  approximately  6  ft.  width  at 
regular  working  speed  of  roller. 

Piston  leak  proof,  therefore  no 
wastage  of  steam. 

Depth  and  width  of  cut  varies  to 
suit  work  in  hand. 

Raises  automatically  in  striking 
hidden  obstacles. 

Held  up  out  of  way  when  not  in  use. 

WRITE      FOR     LITERATURE     AND      PRICES. 


Paper  5  Box  Board  Machinery 

(Fourdrinier  and  Cylinder  Type) 

PULP    DRYING    MACHINES 

MILLSPAUGH  SHOWER  PIPES  GRANITE  PRESS  ROLLS 

BRASS  COVERED  ROLLS 

DAVIES  OSCILLATING  SUCTION  BOXES 

BARKING  DRUMS  PULP  DIGESTORS 

P.A.  P.A.  SCREEN  (Spangenberg  System)  FOR  PULP  AND  PAPER 


The  Dominion  Engineering 

and 

Machinery  Company,  Limited 


Works  :  Lachine,  Que. 


MONTREAL 


Phone  Westmount  6800 


112      JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


T 


HE  VALVE  THAT  MAY  AT  ALL  TIMES 
BE  RELIED  ON  TO  FUNCTION 
PROPERLY  AND  TO  PREVENT  STRAIN 

RELIANCE        TO  THE  B°1LER  which   it  guards 


IS  A 


it 


McAVITY" 

IMPROVED 

POP  SAFETY  VALVE 


THESE  VALVES  ARE  APPROVED 
FOR  USE  IN  ALL  PROVINCES  OF 
THE     DOMINION     OF     CANADA. 


T.  McAVITY  &  SONS,  Ltd 

ST.  JOHN,  N.B.,  Can. 

MONTREAL        TORONTO        WINNIPEG        VANCOUVER 


Canada  W»RE&  Cable  Company  Limited 


TORONTO 


Phone  Belmont  2300 


\\^E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674   Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 
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EASY  TO  HAUL  AND  EASY  TO  INSTALL 

PER.FECT" 


THE  illustration  shows  one  of  our  GO-inch  cul- 
verts (rivetted  type)  30  feet  long,  weighing 
90  lbs.  to  the  foot,  being  hauled  from  the  flat  car 
to  the  job.  This  particular  culvert  is  now  giving 
"Perfect"  service  under  the  roadbed  of  the 
Toronto  Eastern  railway. 

This  is  typical  of  the  ease  with  which  Pedlar 
Culverts  are  handled  every  day—everywhere.  And 
to  make  up  a  longer  length,  the  process  is  just  as 
simple.  The  units  are  assembled  by  a  coupling 
band  of  the  same  gauge  material  as  the  culvert, 
reinforced  with  a  bent  rod  that  runs  around  the 
entire  girth  in  the  form  of  a  clamp. 

This  joint  is  perfectly  rigid.  The  band 
continues  the  corrugations  at  the  end  to  end 
units,  which  it  connects,  and  bears  against  them 
on  the  entire  circumference  of  the  culvert. 

By  specifying  Pedlar's  Culverts  you  exercise 
true  economy  and  assure  permanent  satisfaction. 

WRITE  FOR  CULVERT  BOOKLET  E.I. 


Branches 


THE    PEDLAR    PEOPLE    LIMITED 

Executive  Offices  and  Factories:  OSHAWA,   ONT. 

MONTREAL  QUEBEC  HALIFAX  ST.  JOHN.  N.B.  OTTAWA 


TORONTO 


WINNIPEG 


CALGARY 


VANCOUVER 


SIMONDS 


-  .i3c>'p 


HACK  SAWS 

Simonds  Non-Breaking  Hack  Saws  stood  the  test 
in  many  of  the  largest  machine  and  metal -working 
factories  throughout  the  United  States  and  Canada. 
They  are  standard  of  quality  and  when  properly  used 
do  not  break  or  shell  teeth. 

Composed  of  Simonds  Special  Steel,  made  in  our 
own  Steel  Mills,  they  have  the  stamina  which  is 
essential  to  successful  hack  saw  making. 

WRITE  FOR  CATALOG   AND  PRICES. 


SIMONDS  CANADA  SAW  CO.,  Limited 

"THE   SAW   MAKERS" 

MONTREAL,    QUE. 

Vancouver,  B.C.  St.  John,  N.B. 
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Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


Protecting  Industry's  Future 

INDUSTRY  thrives  best  when   steered  away  from 
pitfalls  by  experienced  hands. 

With  sympathetic  knowledge  of  Canadian  con- 
ditions, we  combine  years  of  success  in  designing  and 
carrying  through  technical  and  mechanical  projects. 

As  consultants  in  co-operation  with  other  recog- 
nized engineers,  also  in  accepting  full  responsibility, 
we  are  established  in  Canada  as  scientific  modern 
industrial   engineers. 

LOCKWOOD.  GREENE  G  CO 

of  Canada.  Limited. 

E  NGINEERS 

285    Beaver  Hall   Hill,    Montreal 
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ROAD  ROLLERS  &  PRESSURE  SCARIFIERS 


BRANTFORD,,ONTARIO,CANADA 


A  Waterous  Roller  with  steam 
pressure  scarifier  attached  makes  the 
most  economical  and  efficient  road 
making  machine  that  can  be  purchased. 

The  Waterous  double  cylinder  roller 
has  been  manufactured  in  Canada  for 
over  20  years  and  has  long  been  acknowl- 
edged as  the  standard  roller  for  Canadian 
roads  having  built  more  miles  of 
Canada's  good  roads  than  all  other 
makes  combined. 

The  steam  pressure  scarifiers  which 
are  being  manufactured  by  us  under 
patent  rights  in  Canada  are  so  efficient 
and  economical  of  operation  that  no 
roller  is  complete  without  it. 

A  few  of  its  advantages  are  : 

Always  with  the  roller  when  needed. 

One  man  operates  both  roller  and 
scarifier. 

Scarifies  approximately  6  ft.  width  at 
regular  working  speed  of  roller. 

Piston  leak  proof,  therefore  no 
wastage  of  steam. 

Depth  and  width  of  cut  varies  to 
suit  work  in  hand. 

Raises  automatically  in  striking 
hidden  obstacles. 

Held  up  out  of  way  when  not  in  use. 

WRITE      FOR      LITERATURE     AND      PRICES. 


*= 


Paper  I  Box  Board  Machinery 

(Fourdrinier  and  Cylinder  Type) 

PULP    DRYING    MACHINES 

MILLSPAUGH  SHOWER  PIPES  GRANITE  PRESS  ROLLS 

BRASS  COVERED  ROLLS 

DAVIES  OSCILLATING  SUCTION  BOXES 

BARKING  DRUMS  PULP  DIGESTORS 

P.A.  P.A.  SCREEN  (Spangenberg  System)  FOR  PULP  AND  PAPER 


The  Dominion  Engineering 

and 

Machinery  Company,  Limited 


Works  :  Lachine,  Que. 


oMONTREAL 


Phone  Westmount  6800 
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HE  VALVE  THAT   MAY  AT  ALL  TIMES 
BE        RELIED      ON       TO       FUNCTION 
PROPERLY  AND  TO  PREVENT  STRAIN 
REl  IANCE  TO  THE  BOILER  WHICH     IT    GUARDS 


IS  A 


it 


is 


McAVITY 

IMPROVED 

POP  SAFETY  VALVE 


THESE  VALVES  ARE  APPROVED 
FOR  USE  IN  ALL  PROVINCES  OF 
THE     DOMINION     OF     CANADA. 


T.  McAVITY  &  SONS,  Ltd 

ST.  JOHN,  N.B.,  Can. 

MONTREAL        TORONTO        WINNIPEG        VANCOUVER 


Canada  Wire&  Cable  Company  Limited 


TORONTO 


Phone  Belmont  2300 


A^"E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674  Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 
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EASY  TO  HAUL  AND  EASY  TO  INSTALL 


&* 


NMMS 


PERFECT" 


Oi 


THE  illustration  shows  one  of  our  60-inch  cul- 
verts (rivetted  type)  30  feet  long,  weighing 
90  lbs.  to  the  foot,  being  hauled  from  the  flat  car 
to  the  job.  This  particular  culvert  is  now  giving 
"Perfect"  service  under  the  roadbed  of  the 
Toronto  Eastern  railway. 

This  is  typical  of  the  ease  with  which  Pedlar 
Culverts  are  handled  every  day—everywhere.  And 
to  make  up  a  longer  length,  the  process  is  just  as 
simple.  The  units  are  assembled  by  a  coupling 
band  of  the  same  gauge  material  as  the  culvert, 
reinforced  with  a  bent  rod  that  runs  around  the 
entire  girth  in  the  form  of  a  clamp. 

This  joint  is  perfectly  rigid.  The  band 
continues  the  corrugations  at  the  end  to  end 
units,  which  it  connects,  and  bears  against  them 
on  the  entire  circumference  of  the  culvert. 

By  specifying  Pedlar's  Culverts  you  exercise 
true  economy  and  assure  permanent  satisfaction. 

WRITE  FOR  CULVERT  BOOKLET  E.I. 


THE    PEDLAR    PEOPLE    LIMITED 

Executive  Offices  and  Factories:  OSHAWA,   ONT. 


Branches 


MONTREAL 

TORONTO 


QUEBEC  HALIFAX  ST.  JOHN.  N.B.  OTTAWA 

WINNIPEG  CALGARY  VANCOUVER 


SIMONDS 


.«< 


5" 


^ 


HACK  SAWS 

Simonds  Non-Breaking  Hack  Saws  stood  the  test 
in  many  of  the  largest  machine  and  metal -working 
factories  throughout  the  United  States  and  Canada. 
They  are  standard  of  quality  and  when  properly  used 
do  not  break  or  shell  teeth. 

Composed  of  Simonds  Special  Steel,  made  in  our 
own  Steel  Mills,  they  have  the  stamina  which  is 
essential  to  successful  hack  saw  making. 

WRITE   FOR   CATALOG   AND   PRICES. 


SIMONDS  CANADA  SAW  CO.,  Limited 

"THE   SAW   MAKERS" 

MONTREAL,    QUE. 
Vancouver,  B.C.  St.  John,  N.B. 
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Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and   MONTREAL 


1 
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1 LOCKWOOD 1 

I     GREENE  Jj 

Protecting  Industry's  Future 

INDUSTRY  thrives  best  when   steered  away  from 
pitfalls  by  experienced  hands. 

With  sympathetic  knowledge  of  Canadian  con- 
ditions, we  combine  years  of  success  in  designing  and 
carrying  through  technical  and  mechanical  projects. 

As  consultants  in  co-operation  with  other  recog- 
nized engineers,  also  in  accepting  full  responsibility, 
we  are  established  in  Canada  as  scientific  modern 
industrial   engineers. 

LOCKWOOD.  GREENE  G  CO 

of  Canada,  Limited. 

E  N  GINEERS 

285    Beaver  Hall   Hill,    Montreal 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA    115 


Yarrows  lip 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 
SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY.  3000  TONS  D.W.  CAPACITY. 
ESQUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 
ADDRESS:  P.O.  Box  1595,  VICTORIA,  B.C.,  CANADA. 


Exide  Storage  Batteries 

FOR 

Central  Lighting  and  Power  Stations 

Electric  Hoists  and  Elevators 

Oil  Switch  Service 

Mine  Locomotives 

Industrial  Trucks,  Etc. 

Chas.  E.  Goad  Engineering  Co.  Ltd. 


105  BOND  ST., 
TORONTO 


40-42  BELMONT  PARK, 
MONTREAL 


6  TON  5  SPEED  GASOLINE  LOCOMOTIVE 


>g\\\TC0Af/f 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitgomb  Go. 

MAIN  OFFICE  AND  WORKS 


6  TON  d  SPEED  GASOLINE  LOCOMOTIVE 


GEAR    AND  FRICTION    DRIVEN       DArUD    I    E*         II    I    IkJAIC 
GASOLINE    LOCOMOTIVES-2i/2       ilVI#l1fcLLfcf        IlLINUI^ 


TO  25  TONS  ON  DRIVE  WHEEL 


U.  S.  A. 


STORAGE    BATTERY    LOCOMO 

TIVES-1  TO  8  TONS  ON 

DRIVE  WHEELS 


Genuine)/ Oak 
MADE  IN  CANADA 

From 
British 
Stock 


"GENUINE  OAK" 

When  it  Comes  to  a  Question 
of  Belting? 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches :-TORONTO,  VANCOUVER,  ST.  JOHN,  N.B. 


IAPIPQIJTH 

Si  ■■■■iiiini      TRADE    MARK      ■*■  '  '■■"  ■ 

AWAKES  concrete  floors  dustproof  and  wear- 
-"-*-  proof  and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory 
routine. 

30,000,000  square  feet  of  concrete   floors   were 
lapidolized  in  1918  alone. 
Specified  by  leading  engineers  and    architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 


MANUFACTURED    BY 

L  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,    -    NEW  YORK 

DlBTKIBDTED   BT 

Evans,  Coleman  &  Evans,  Ltd.,  Vancouver,  B.C.  &  Victoria,  B.C. 

The    Western    Supply    &    Equipment    Co.,    Calgary,     Edmonton    & 

Letbbridge,  Alta. 
John  B.  Keeble  &  Co.,  Toronto  &  London,  Ont. 
Rhodes  Curry  Co.  Ltd  ,      Amherst,  N.S.      Halifax,  N.8.    Sydney,  NS. 

New  Glasgow,  N.S. 
MacKenzie  &  Thayer,  Ltd.,  Saskatoon,  8ask. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Moncton,  N.B. 
N.  J.  Dinnen  &  Co.,  Winnipeg,  Man. 
Cowen  Co   Ltd.,  St.  Johns,  N.F. 
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JENKINS  BROS.  Limited 


HEAD    OFFICE  AND  WORKS 

103  St.  Remi  Street, 
MONTREAL,  P.Q. 

CANADA 


EUROPEAN  BRANCH 

6  Great  Queen  St., 

Kingsway, 
LONDON,  W.C.  2 

ENGLAND 


MANUFACTURERS  OF 

JENKINS  BROS'  VALVES, 

Packing  and  other  Mechanical  Rubber  Goods 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


„„„r~„     .,  t„«d^  f  Ontario  St.  East 

OFFICE    and     WORK:'.     

[    DARLING  and  DAVIDSON 

MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 

INQUIRIES   SOLICITED 

Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 


Works    at:     Fort    William,    Ont.,    St.    Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.Q. 


STRUCTURAL  STEEL  AND 
PLATE  WORK 

FOR 
Steel  Plants,  Oreand  Coal  Mines  and  Quarries 


Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smokestacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chute*.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow,  Nova  SCOTIA 
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The  Mason  Regulator  & 
Engineering  Company 

Limited 

Manufacturers  and  Distributors  of 
Reliable  Engineering  Specialties 

0    9     9 

Marine  Evaporators  and  Distillers. 

Marine  and  Stationary  Feed  Water 
Heaters  and  Feed  Filters. 

Mason    Pressure    Regulators    for 
Steam,  Air  and  Water. 

Power  Plant  Equipment  for  every  service. 

CATALOGUES      GLADLY      FURNISHED 
OFFICE  and  WORKS: 

135-153  Dagenais  Street,     MONTREAL 


46 


1| 


PANGBORN 

AUTOMATIC 

SAND-BLASTS 


ii 


"EH"  Cabinet 
Sand-Blast 


For  the  Plant  or  Shop  with  work 
of  limited  size,  or  as  auxiliary  to 
large  equipment,  every  oppor- 
tunity is  afforded  for  clean  sur- 
roundings, with  freedom  from 
dust  for  the  operator. 

BARRELS, 
CABINETS, 

TABLES 

by  type,  size  and  construction 
to  meet  your  individual  needs 
and  conditions  —  and  your 
pocket-book  —  is  found  in  the 
"PANGBORN"  Line. 

Not  an  attempted  adaptation 
of  a  few  designs.  Use  Sand  or 
Metal  Abrasives. 

"There's  a  Type  and  Size  for 
Every  ^Equipment.' ' 


SAND-BLAST  SPECIALISTS 


P.  O.  Box  8513 


W.CLEITCH,     JAMES  LAURIN.C.E.,     J  EMILE  VANIER.C.E., 
Vice-Pres.  President.  Sec.-Treas. 


Montreal  Crushed  Stone 
Company,  Limited, 


PLANT  AT 


ST.VINCENT  DE  PAUL,P.Q. 

on  River  des  Prairies,  opposite  Montreal 


Largest  Plant  in  CANADA  and  most  up  to 
date  in  the  world. 

Capacity  4000  Tons  a  Day. 

All  sizes  and  grades  of  the  best  hard  lime 
crushed  stone  produced. 


Main  Office: 
367   Beaver  Hall  Square, 

MONTREAL,  P.Q. 


SAVE   THE  REFLECTOR 


C; 


Without  loosening  a  nut  or  screw,  with 
one  hand  you  can  lift  the  Milburn  lighting 
standard  from  the  generator  tank.  This 
definitely  minimizes  the  chance  of  damaging 
the  reflector. 


Milburn  Carbide  Lights 

Probably  your  own  carbide  light  reflectors 
have  been  ruined  because  the  lighting  stand- 
ard is  attached  to  the  tank— the  light  must 
be  handled  as  a  unit  in  moving  it  or  in 
emptying  the  tank.  With  the  Milburn  it  is 
a  very  simple  matter  to  merely  lift  out  the 
lighting  standard,  lay  it  aside,  and  then 
there  is  no  chance  of  injury  to  this  impor- 
tant part  of  your  light. 

This  is  only  one  added  advantage  which 
helps  give  the  Milburn  Light  its  superiority 
over  all  other  lights  on  the  market.  The 
scientific  generation  of  gas  from  ordinary 
carbide;  the  ease  of  cleaning  and  the  free- 
dom from  dumping  the  water;  the  auto- 
matic burner  cleaner  (which  can  be  used 
while  the  light  is  in  action)  ;  the  separate 
lighting  standard;— all  of  these  are  features 
which  are  definite  reasons  why  you  should 
buy  Milburn  Lights  for  thatjfnext  contract. 
Write  for  booklet  No.  247. 

We  also  manufacture  welding  equipment  — 
everything  from  a  torch  to  the  largest  generator. 
ll'<  ite  for  Booklet  No.  347. 


The    Alexander    Milburn    Company 

Baltimore,  Maryland. 

New  York,  Philadelphia,  Chicago,   Pittsburgh,   San  Francisco 

Agencies  throughout  the  United  States  and  Canada. 
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WE    MAKE 

STEEL- 
TANKS 

OF       ALL        KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT 

STRUCTURAL 
STEEL    WORK 

OF    EVERY    DESCRIPTION 


MacKlNNON 
STEEL  CO. 
LIMITED 

Head  Office: 
SHERBROOKE,  Que. 

Montreal  Office 

404 

New  Birks  Building 


Manitoba  Bridge  and  Iron  Works  Limited,  TZLEG 

PRODUCTS  OF  QUALITY  backed  by  EFFICIENT  SERVICE 


STEEL    STRUCTURES 
Buildings  —  Offices,     Warehouses 

and    Industrial    Plants,  etc. 
Bridges  —  Railway,    Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric,  Travelling,  etc. 
Towers — Transmission. 
PLATE  WORK  —  All  kinds 
STEEL   TANKS  —  Steel    Stand 

Pipes,  Smoke  Staoks,  Penstocks, 

Bins  and  Hoppers. 

Forgings,  Upset  Rods 
Recent   installation   of    Hydraulic 
Upsetting   Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 

Galvanizing  Plant 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

Shipbuilding 

Ships'  Bolts  and   Spikes  Plain  and 
Galvanized,    General     Forgings, 
Tail  Shafts,  Propellors,  etc. . 
Road  Building  and  Earth  Handling 


Castings 

Grey     Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc.  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers.Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 
Equipment 


Canadian  Money  —  Canadian  Made  —  Should  Stay  in  Canada  —  For  Canadian  Trade 


jt 


STEELTANKS 

%bV  HEAVY  H      &  LIGHT 

^^^  STEEL  PLATE   CONSTRUCTION   ERECTED 'ANYWHERE 


THE 


TORONTO  IRON  WORKS 


HEAD  OFFICE'. 

ROYAL  BANK  BLDG 


LIMITED 

ORONTO 


Man  SI 


Wickes  Vertical  Water  Tube  Boiler 

Ever  cleaned  a  boiler,  lamed  your  back,  bruised  your  knees  and 

skinned  your  elbows  doing  it  ? 
Two  men  can  open,  wash,    close  and  fill  the  WICKES  in  five 

hours.    Turbine  in  ten  hours. 

Ask  for  Bulletin— Reducing  Costs  in  the  Boiler  Room— 
SENT  FREE. 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 

SALES  OFFICES: 
New  York  City,  1716  West  St.  Bldg.  Boston,  201  Devonshire  St. 

Chicago,  76  West  Monroe  St.  Detroit,  1116  Penobscot  Bldg. 

Pittsburgh,  1218  Empire  Bldg.  Seattle,  736  Henry  Bldg 


Steel  Case  Setting  Increases  Effioienoy 
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This  Journal  is  printed  by  MONTREAL'S 

_____  HIGH    GRADE    PRINTERS 

1  HE  

QUALITY       SERVICE       SATISFACTION 


MODERN 
PRINTING 

COMPANY  39  Dowd  St.,  MONTREAL  Tel.  Main  112 


ASK  FOR  OUR  PRICES 
BEFORE  PLACING  YOUR 
ORDERS  FOR  PRINTING 


ROGER  MILLER  &  SONS  Limited 

Engineers  and  Contractors 

—  WE  FEATURE  — 

Docks  Harbors  Breakwaters 

Canals  Foundations  Industrial  Plants 


Head  Office  :  Lumsden  Bldg.,     -    -    TORONTO. 


Dominion  Copper  Products 
Company,  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


Office  and  Works:     LACHINE,  Que.,  Canada, 
P.O.  Address:  MONTREAL,  Que.  Cable  Address :  "DOMCOPPER" 
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MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyse!  and  Tests  of  all  Materials  including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  27  YEARS 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mfcr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


THE  JOHNSON  FRICTION  CLUTCH 


MANUFACTURED  AND  SOLD 
ON  AN  ENGINEERING  BASIS 

Our  spfcialty  is  clutch  engineering.     Every  clutch  problem  in  our  hands 
receives  individual  consideration,  and  such  special  treatment  as  the  case 

^^^_  requires.    With  a  clutch  that  per-    ammt                  iinzSi 

tKw^^L  modification,  with  the  men    ^^ 

Hi  of  experience  to  handle  it,  we  have 

■H^Mfc  been  universally  successful  in  meet-  I         ^S|JBM 

^*|     g  JL  ing  the   conditions  wherever  good 

■Hsaflf^J  clutch  service  is  required. 

VMJw'^  Write  for  Catalog  "D" 

^BjAy  ind  Booklet,  "Clutches   Vs   Applied 

^^^^^  To  Machine  Building." 

Single  Clutch  Double  Clutch 

with  Pulley  Canadian  Agents:                          with  Pulleys 

Williams  &  Wilson,  84  Inspector  St.,  Montreal. 
Canadian  Fairbanks  Morse  Co.  Ltd.,  Montreal  and  Branches. 


■Til 


THE  CARLYLE  JOHNSON  MACHINE  CO.  manchmtcr  conn 


CRANE  MALLEABLE  FITTINGS 


CRANE 

LIMITED 

HEAD  OTPICE  X   WORKS 
1280  ST.  PATRICK  ST 

MONTREAL 

BRANCHES  :  Toronto,    Winnipeg,  Vancouver 

SALES  OFFICES  :       Halifax,       Quebec,       Ottawa,        Calgary. 


THR 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 

SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytically  Refined, 

Cobalt,  Oxide  and  Metal — Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

"  CONIAGAS  "  A.B.C.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


IMMEDIATE  DELIVERY 

CONTRACTORS  &  MINING 
EQUIPMENT 


NEW 

& 

RELAYING 


RAILS 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
McGill  Bldg.,  MONTREAL. 


The   Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 
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PROFESSIONAL    CARDS 


James  Ewino,  E.  S.  M.  Lovelace,  B.A.So., 

M.E.I.C.  M.E.I.C. 

Altheod  Tbehblat,  A.M. E.I. C. 
Mem.  Board  of  Directors  Q.L.S. 

EWING,  LOVELACE  &  TREMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way Location,  Bd.  of  Ry.  Commission    Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING.  14  PHILLIPS  SQUARE, 
Tel.  Upt.  1100  MONTREAL 


Willis  Chipm  an,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.  E. 
If.  Am.  W.  W.  Assoc 

GHIPMAN     &     POWER 

CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL  BUILDING 
TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walter  J.  Francis,  C.E. 
M.E.I.C. 
M.Am.Soc.C.E., 
M.Inst.C.E. 


F.  B.  Brown.  M.So., 
M.E.I.C. 
Mem.Am.Soc.M.E 

Mem.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "WALrnAN,  Montreal."  W.U  Code 
Long  Distance  Telephone:  Main  6643. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS,   ETC. 

h anbury  a.  budden  cable  address 

■12  Drummond   Bldg..  "Brevet" 

Montreal 


Douqlas  Bremner,  C.E.,  A. M.E.I.C. 

J.  H.  Norrls,  M.E.,  A. M.E.I.C. 

A.  Reginald,  M.  MacLean,  M.Sc,  Ph.D. 

Major  A.B.McEwen.D.S.O  ,  C.E.,  A.M.E.I.C. 

V.  C.  Moolton,  B.Arcb. 


Douglas  Bremner  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 
Designers  and  Erectors  of  Construction   Work 

in  all  Branches. 
Tel.  Up  3539    New  Birks  Building,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,  Sewerage  and    Drainage:   Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  783. 


J.  M.  ROBERTSON 


LIMITED 


Consulting  Mechanical  and 
Electrical  Engineer 


625  Corlatlne  Building 


MONTREAL 


309  Beaver  Hall  HU1 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES. 

DRAUGHTING,  ETC. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemists 

320  Lagauchedere  St.  W.,        Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  oement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches:  Toronto  and  Winnipeg. 


J.  L.  R.  Parsons,  B.A.,  M.E.I.C.  President. 
W.  R.  W.  Parsons,  M.E.I.C.  Vice-President. 
J.  N.  de  Stein,  C.E.,  M.E.I.C.  Manager. 
A.  N.  Ball,  D.L.S.,  A.M.E.I.C. 
K.  N.  Crother,  D.L.S.,  A.M.E.I.C. 
C.  H.  Biddell,  D.L.S.,  A.M.E.I.C. 


PARSONS  ENGINEERING  COMPANY 

Engineers    and    Surveyors.        Water    Supply, 
Sewerage  and  All  Municipal  Work.     Reports  and 

Estimates,  Supervision  and  Inspection. 
1704  Scarth  Street,  REGINA  —  Phone  2909 


V. 

Smart.  B.A..  C.E., 

J.  A.  Burnett.  E.E.. 

M.E.I.C 

A.M.E.I.C. 

Smart  & 

Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779 

MONTREAL 

A.M.E.I.C.  Ass.  A.I.E.E. 

DeGASPE  BEAUBIEN 

B.So. 
Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building;,      MONTREAL 


Geo.  K.  McDougall, 
B.Sc,  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,  B.So. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 
Illuminating  Engineering,  Industrial  Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 
Drummond  Building,  Telephone: 

MONTREAL  Uptown  823. 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   •  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Bldg.,  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


A.M.E.I.C.  Tel.  M.  8569 

Mem.  Am.  Soc.  M.  E. 

F.  A.  COMBE 

Consulting  Combustion  and 

Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization     of     Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc. 

128  BLEURY   ST.  -  MONTREAL 


JOHN  S.  METCALF  CO.,  Limited 

Design  in  o  and  Constructing  Engineers 

GRAIN     ELEVATORS 

Wharves  and  Power  Plants 

4  St.  Francois  Xavier  Street,  Montreal,  Que. 

108  South  La  Salle  Street,  Chicago,  111. 

125  Strand,  London,  W.C.  2,  England. 

395  Collins  St.,  Melbourne,  Australia. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL—  TORONTO 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 
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NEWSPRINT  PAPER 
CARDBOARD 
SULPHITE 
CRQUNDWOOD  PULP 


PULPWOOD 
SPRUCE  LUMBER? 
LATHS  &TIES 
CEDAR  SMINQLES 


F-OURDRIMIER    SPECIALTIES 


ZNtcut" 


3%e/3h%ce^J={<>u<te,  QueSec.  — 


R\per  &Pul:p  Mills 

JSAGUENA^         I^EHOCAMI 
JONQUIERJJ 


SawMills 
on  North  &  South  -Shores  of  the 
J3tjl,Av^f^etice  &THE   S.\CUEN^T 


Dominion  Tar 
&  Chemical  Co., 

Limited  ===^^^="!!= 


WILL    ALL    OUR     FRIENDS 


PLEASE    NOTE    THAT    ON 


AND  AFTER   MAY  1st,   1920 


OUR     ADDRESS     WILL     BE 


171   ST.   JAMES   STREET, 
=====  MONTREAL 

Where     all     communications     should    be    sent. 
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What  Does  SKF  Mean  ? 


To  say  that  SKF  denotes  a  standard  of  quality  in  a  ball 
bearing  is  to  recount  that  which  has  been  proven  and  obvious 
for  years. 

To  even  say  that  SKF  is  a  mark  denoting  a  kind  of  bear- 
ing is  to  omit  its  more  important  significance. 

For  years  this  SKF  mark  has  been  the  device  of  a  business, 
pioneering  in  all  fields  of  industry,  championing  the  appli- 
cation of  the  ball  bearing  to  mechanical  design. 

So  that  to  the  extent  that  it  has  overcome  precedent  in 
machine  design,  or  upset  traditions  in  bearing  practice, 
SKF  means  more  than  a  kind  or  type  of  bearing;  it  is  a 
brand  of  service — working  in  the  cause  of  better  machine 
practice. 


CANADIAN 

83  Ring  Street  W. 
TORONTO. 


COMPANY,  LIMITED 


AND 


412  St.  James  St. 
MONTREAL. 
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SMALL  TOOLS 


Pratt  &  Whitney  Adjustable 
Blade  Reamers 

These  reamers  have  (•(•centric  relief  and  can  be  set  to  size 
without  regrinding.     They  are   unexcelled  for  design  and 

simplicity  and  ease  of  adjustment. 

The  eccentrically  relieved  blades  are  stronger  than  others 
do  not  chatter,  and  produce  a  smoother  hole.  The  hand, 
shell  and  fluted  chucking  reamers  have  interchangeable  nuts, 
screws  and  wrenches.  The  bottom  of  a  hole  can  readily 
be  faced. 

By  a  simple  adjustement  of  the   blades  the   reamer  can 
easily  be  set  to  size,  without  regrinding. 
i    Prompt    service    is    assured    at   our    nearest   stare,  where 
P.   &   W.  Small   Tools  are  carried  in   stock   for    immediate 
delivery.     Place  your  order  there  to-day. 


Pratt  &  Whitney  Co. 

Works:  Dundas,  Ontario 


of  Canada, 
Limited 


MONTREAL 

723  Drummond  Bldg. 


WINDSOR 
Davis  Building 


TORONTO 
1002  C.P.R.  Bld;>. 

WINNIPEG 
1205  McArthur  Bldg. 


VANCOUVER 
B.C.   Equipment  Co. 

HALIFAX 
Roy  Building 


fcj     '.:i 


AND 


WHITNE 
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Owing  to  its  smaller  ini- 
tial  cost  our  Wood  Stave 
Pipe  readily  recommends 
itself  for  the  solution  of 
many  Water  Works  and 
Hydro -Electric   problems. 


PACIFIC  COAST  PIPE  CO.  LTD 


1551  Granville  St., 


VANCOUVER,  B.C. 


Wood  Stave  Pipe 
and  Wood  Tanks. 


Pacific  Coast  Wood  Stave  Pipe  13  ft.  6  in  diameter. 
The  largest  Wood  Pipe  in  Canada.    Installed  at  Niagara  Falls. 


Our  Wood  Stave  Pipe  is  used  from  the  Atlantic 

to  the  Pacific  Coast,  for  Water  Works 

and  Water  Power  development. 


Our  Specialty.    Complete  Construction. 


Write  us  for  information  and  estimates. 


''  w  adaptability  of  our 
Continuous  Wood  Stave 
Pipe  to  installation  in 
remote  regions,  owing  to 
ease  of  transportation, 
makes  possible  many 
projects  which  otherwise 
would  not    be  developed. 
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Three-Conductor,  1,000,000  CM.  Round,  Paper  Insulated, 
Lead  Covered  Cable,  600  Volts 

Installed  at  the  Winnipeg  Plant  of  the  Ogilvic  Flour  Mills  Company  Ltd. 
We  Manufacture  All  Types  of 

Paper  Insulated      Varnished  Fabric  Insulated      Rubber  Insulated 
Cables  Cables  Cables 

Northern  Electric  Company 

LIMITED 

Montreal  Quebec  Halifax  Ottawa  Toronto  Hamilton 

London  Windsor  Winnipeg  Regina  Calgary 

Edmonton  Vancouver 


milllllllllllTTTTTT 
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CANADA  CEMENT 

CONCRETE 

FOR    PERMANENCE 


The  Ideal  Bridge 

Concrete  Approaches  Its  Requirements 


Its  great  strength,  combined  with 
its  unlimited  possibilities  for  artistic 
effect,  is  resulting  in  an  increasing  use  of 
Concrete  for  the  construction  of  Bridges. 

The  first  cost  of  a  Concrete  Bridge  is 
practically  the  only  cost  its  builders  are 
ever  called  upon  to  meet. 

The  rigidity  of  a  Concrete  Bridge  is 
so    great    on    account    of    its   monolithic 


construction  in  comparison  with  the  live 
loads  it  is  required  to  support,  that 
vibration  and  deflection  are  practically 
imperceptible. 

As  the  materials  that  enter  into  the 
making  of  Concrete  are  usually  obtained 
in  the  vicinity  of  the  site,  the  cost  of  the 
Bridge  may  be  almost  entirely  retained 
at  home. 


Canada  Cement  Company  Limited 


Montreal 


HERALD     BUILDING     MONTREAL 

SALES    OFFICES    AT 

Toronto  Winnipeg 


Calgary 


specify 
Canada    Cement 

Uniformly    Reliable 


Our  Service  Department  is  anxious  i<> 

CO-operate  in  all  lines  of  work   for   which 

Concrete   Is   adapted.    Our   library   is  at 
your  disposal  at  all  times  without  charge. 
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A  MODEL  ASPHALT  HIGHWAY 


THE  ST.    LAWRENCE  BOULEVARD,  MONTREAL.  P.Q. 


*  4  >Tp  OURISTS  and  pleasure  seekers  are 
-^-  not  the  only  people  who  benefit 
by  improved  roads.  Residents,  business 
men,  farmers  from  the  outlying  country, — ■ 
everyone  using  these  roads  and,  indeed,  the 
whole  community,  share  in  the  many 
advantages.  Real  estate  values  rise,  trans- 
portation facilities  increase  and  prosperity 
comes  with  the  increased  business  that 
develops." 

"  Take  for  example,  the  St.  Lawrence 
Boulevard.  There  is  a  model  highway 
entirely  within  the  limits  of  the  city  of 
Montreal.  It  is  Hot-Mix  Asphalt  over  a 
substantial  foundation,  8  miles  long  and 
60  feet  wide  throughout  that  distance.  It 
was  built  in  1919  under  the  supervision  of 
Mr.  J.  E.  Blanchard,  engineer  in  charge 
of  roads,  and  under  the  direction  of  Mr. 
A.  E.  Doucet,  director  of  Public  Works." 


"  As  a  model  highway  it  is  second  to  none — 
the  heavy  traffic  it  carries  speaks  for  its 
popularity  and  the  service  it  performs.  By 
actual  count  one  day  last  Fall,  403  vehicles 
(mostly  farmers'  wagons  and  motor  trucks) 
passed  over  the  road  between  2.15  p.m. 
and  3.15  p.m." 

"  Hot-Mix  Asphalt  holds  pride  of  place 
among  permanent  pavements.  It  is  econo- 
mical to  build  and  very  economical  to 
maintain.  It  offers  all  of  the  good  qualities 
experts  demand  in  the  ideal  pavement  and 
is  equally  well  suited  to  all  types  of  traffic." 

"  All  Imperial  Asphalts  made  from  the  best 
Mexican  Asphaltum  crudes.  They  are  refined 
in  Canada  at  our  large  modern  refinery  at 
Montreal  East,  are  scientifically  tested  and 
of  high  uniform  quality.  Delivered  in 
specially  -  equipped  tank-cars  or  metal 
packages  anywhere  in  the  Dominion." 


IMPERIAL!  ASPHALiT 

Proved  through  the  Ages 


IMPERIAL  PAVING  ASPHALTS       IMPERIAL  LIQUID  ASPHALTS       IMPERIAL  ASPHALT  BINDERS 


MOT   MIX    ASPHALT   PAVEMENTS 


FOR  DUST  PREVENTION  AND  FOR  MAINTENANCE 
OF  MACADAM.  CRAVEL  AND  EARTH  ROADS 


PENETRATION    ASPHALT   PAVEMENTS 


ROAD        EJVGIJVEE/IIJVG      DEPARTMENT 


Imperial  Oil  Limited 


Toronto     Ontario 


8       JOURNAL     OF    THE     ENGINEERING     INSTITUTE     OF     CANADA 


BUYING  AIR  POWER 
AT   LOWEST   COST 

DOES  NOT  MEAN  BUYING  THE  CHEAPEST   AIR   COMPRESSOR: 

Figuring  on  the  basis  of  cost  per  cubic  foot  per  year,  your  air  power  will  cost  you  less  if  the  air 
com]  ressing  equipment  you  i  urchase  is  chosen  for  quality  rather  than  price. 

CLASS  "PLB-2"  COMPRESSORS 

are  selected  1>\  careful  buyers  as  the  type  of  machine  that  will  give  them  the  most  satisfactory 
service  first,  last,  and  all  of  the  time.  Correctly  designed  and  carefully  manufactured  they  may  be 
depended  upon  for  a  long  lifetime  of  trouble  free  operation. 

These  machines  combine  successfully  the  advantages  of  duplex  design  resulting  in  a  reduction 
of  stresses  and  an  equalization  of  strains  by  the  balance  of  the  machine  as  a  whole  and  all  of  the 
economies  of  two-stage  compression  without  any  increase  in  the  number  of  working  parts. 

They  are  easy  to  install  because  while  practically  a  solid  unit  when  assembled,  they  readily 
break  up  into  sections  convenient  to  handle  and  place  on  foundations  even  in  very  cramped 
positions. 

Up-keep  costs  are  low  due  to  their  automatic  flood  lubrication  system,  enclosed  dustproof 
construction,  silent  Leaf  Valves  and  the  ready  accessibility  of  all  parts. 

When  equipped  with  a  short  belt  drive  attachement  they  permit  the  use  of  standard  motors 
and  from  the  standpoint  of  simplicity,  efficiency,  and  output  for  the  floor  space  occupied  they  are 
comparable  only  to  the  direct  connected  type  and  are  much  more  flexible. 

Our  nearest  branch  will  be  glad   to 
tell  you  more  about  these  machines. 

Canadian  Ingersoll-Rand  Company,  Limited 

SYDNEY  SHERBROOKE  MONTREAL  TORONTO  COBALT 

WINNIPEG  NELSON  VANCOUVER. 


<;luis  "PI.B-2"  Cross  Compound,  Power  Driven  Air  Compressor,  fitted  with  "Circo"  Silent  Leaf  Inlet  and  Outlet  Valves. 
Enclosed  Dust-Proof  Frames,  Flood  Lubrication  System,  Intercooler  and  Short  Belt  Drive. 
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SS-.^fy  mill  at  his 

Troublesome  Small  Pulleys 


U  (I  X  ,•    Ga  adyear  "Belting 
r'     >''  ,    keeos  this  cement 
highest 


Have  you  trouble  getting 
belts  flexible  enough  for 
small  pulleys,  yet  strong 
enough  to  last? 

Goodyear  has  produced 
Extra  Power  Belting- 
belting  flexible  enough 
that  it  need  not  be  too 
tight!  Gripping  enough 
to  prevent  slipping  at  any 
speed ! 

For  this  is  5-point  belting. 

1.  It  is  extremely  strong,  be- 
cause of  specially-designed, 
properly-woven  fabric. 

2.  Yet   it  is  very  flexible,  for  it 


is  not  stitched,  but  is  welded 
together  with  high-grade  rub- 
ber,forced  through  and  through 
the  fabric  and  surrounding 
every  thread.  It  hugs  even 
small  pulleys. 

3.  It  has  a  friction  surface 
which  grips,  dry  or  damp,  and 
needs  no  dressing. 

4.  It  has  a  seam  sealed  tight 
with  high  quality  rubber. 

5.  The  same  rubber  which  gives 
Goodyear  Extra  Power  its  flexi- 
bility, prevents  ply  separation, 
even  when  the  edge  is  worn  or 
torn  by  shifters  or  accident. 

The  list  of  satisfied  users  of  Good- 
year Extra  Power  Belting  on  small 
pulleys  is  very  great — too  long  to 
print  here      But  a  few  are: 


('Neil  Morltin  Machinery  Co.,  Edmmon,  Alia 

MacEachern  Milling  Co.,  Wetaskisiin,  Alia. 

Siber  Standard  Mining  Co.,  Ltd ,  New  Haxellon.  BC. 

Hollinger  Consolidated  Gold  Mining  Co.,  Timminj,  Oil 

Tilbury  Flour  Mills,  Tilbury,  Onl. 

Chisholm  Milling  Co.,  'Toronto,  Onl. 

Essex  CanningCo.,  Essex,  Onl. 

Bord-r  Cities  Tool  Co.,  Windsor,  Onl. 

Brechin  Roller  Flour  Mills,  Brechin,  OnL 

Nipissing  Mining  Co.,  Cobalt,  Onl.^ 

St.  George  Pulp  W  Paper  Co.,  S>.  George,  N.B 

Ungates  Laundry  W  Dye  Works,  St.  John,  N  B. 

Ganong  Bros.,  St.  S'-ph-n,  N.B. 

~Robb  Engineering  Works,  A-mhent,  N.S 

Ed.  Sinclair  Lumber. Co.,  Newcastle,  N.S. 

O'Brien,  Limited,  Nelwn. 

Dominion  Pulp  Co.,  Chlthsm. 

Richard's  Mfg.  C-s.,  Campbsllon. 

Any  one  of  these  firms  will  be  glad 
to  tell  you  of  their  experience  with 
Extra  Power.  Or  a  Goodyear  Belting 
man  will  call  without  obligation  to 
you.  Phone,  wire,  or  write  the  near- 
est branch. 

The  Goodyear  Tire  &  Rubber  Co. 

of  Canada,  Limited 
Branches — Halifax,  St.  John,  Quebec, 
Montreal,  Ottawa, Toronto,  Hamilton, 
London,  Winnipeg,  Regina,  Saska- 
toon, Calgary.  Edmonton,  Vance uvcr. 
Service  stocks  in  smaller  cities. 


GOOD 


MADE 


I  IN     CANADA 
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Mercantile  and 
Industrial  Buildings  of 

CONCRETE 


Meetn 


\ 


Fireproof,  permanent,  practically  main- 
tenance-free structures. 

Freedom  from  vibration,  greater  load  car- 
rying capacity  and  reserve  strength. 

Speed  of  construction,  regardless  of  season, 

Well  lighted,  clean,  healthful  surround- 
ings— helping,  to  make  contented  workers, 
who  increase  production. 

First  cost  is  practically  the  only  cost. 

Low  insurance  cost. 

You'll  be  interested  in  our  new  booklet  "Mercantile 
and  Industrial  Buildings  of  Concrete."  Just  ask 
our   nearest   District    Office    to  send  you  a  copy. 

„  Portland  Cement  Association 


;  Atlanta 
Chicago 
Dallas 
Denver 
Des  Moines 


Detroit 
Helena 
Indianapolis 
Kansas  City 


Offices  at 


Los  An&eles 

Milwaukee 

Minneapolis 


Ntw  York 
Parkersbur£ 
Pittsburgh 
Portland,  Ore&. 


Salt  Lake  City 
San  Francisco 
Seattle 
St.  Louis 
Washin&ton 


Reinforced  Concrete  Loft 
Buildinfe,  Hoboken  Land  S 
Improvement  Company, 
Hoboken,  N.  J. 


auriiim 


l  ( 


1 

a 

■  < 
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Mastering 
Highest  Power  Plant  Superheat 

with  the  aid  of 


River  Station 
Buffalo  General 
Electric  Company 
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Steam  plant  economy  bettered 


HP  HE    highest    superheat    yet    attained 
1   (275  lbs.  pressure,  275°  F.   Superheat- 
total  691°  F.)  is  in  the  Buffalo  General  Elec- 
tric Company's  River  Station,  Buffalo,  N.Y. 

Monel  Metal  trim  is  used  on  all  globe  and 
gate  valves  in  the  lines  handling  this 
superheat. 

Monel  Metal  blading  is  used  on  auxiliary 
starting  turbines  for  the  oiling  systems  on 
G.  E.  Curtis  turbine. 

Monel  Metal  stud  bolts  are  used  to  fasten 
heating  coils  to  the  manifolds  of  the 
evaporator. 

In  all  these  installations  absolutely  satis- 
factory results  have  been  obtained  from  the 
use  of  Monel  Metal,  although  bronze  valve 
stems  and  brass  stud  bolts  both  failed  under 
this  severe  service. 

Monel  Metal  withstands  alkalis,  most  acids, 
high     temperatures,     corrosion     and     the 


erosive  action  of  hot  gases  and  the  most 
destructive  corrosive  action  of  superheated 
steam.  Can  be  cast,  forged,  rolled, 
machined,  drawn,  soldered,  brazed  and 
welded  by  electric  or  oxy-acetylene  method. 
Takes  and  retains  a  perfect  nickel  finish. 
Other  of  the  common  uses  of  Monel  Metal 
are  pump  rods,  plungers  and  liners  ; 
aeroplane  parts;  mine  screens;  pickel  pins; 
marine  fittings;  oil,  gas  and  refrigerating 
machinery  ;  dairy  equipment  ;  storage 
battery  casings  and  screw  machine 
products. 

The  name  Monel  is  given  to  a  line  of  metal 
products  developed  from  a  natural  alloy — 
67%  nickel,  28%  copper  and  5%  other 
metals.  These  products  include  Monel 
rods,  Monel  castings,  Monel  wire,  Monel 
strip  stock,  Monel  sheets,  etc. 
Monel  Metal  may  solve  your  difficulties — 
our  Technical  or  Sales  Department  will 
gladly  cooperate  with  you. 


Our  experience  as  sole  producers  of  MONEL  Metal  since  its  discovery  in 
1905  is  at  your  disposal  through  our    Sales    or    Technical    Departments. 


THE  INTERNATIONAL  NICKEL  COMPANY  OF  CANADA  LIMITED, 

Harbor  Commission  Building      -      Toronto,  Ontario. 


The  International  Nickel  Company  has  served  industry 
for  more  than  half  a  century  through  the  production  of  a 
wider  variety  and  increasing  number  of  better  Nickel 
products.  In  purchasing  INCO  Monel  Metal,  I NCO 
Nickel,  and  INCO  Nickel  Salts,  you  are  assured  of  the 
highest  and  most  uniform  grades  of  Nickel  that  the 
world  produces. 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  and  ERECTORS 

Estimates  and  Designs  Furnished  on  all  Glasses  ot  Steel  Work 

Street  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns, 

Annual  Capacity  36,000  Tons. 


r  •  t 


■•*-.■/- 


Straus  Bascule  Bridge  over  Catarnqui  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS  t 


COMPANY 
IMITED 


HAMILTON,    -    CANADA 
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MORRIS    CRANES 


STRENGTH  AND 


ICIENCY 


Together*with[Easy  Operation  Keep  Morris  Cranes  and  Hoists  on  the  Job. 

They  will  Save  you  Money  — Save  your  Time- 
and  Increase  your  Plant  Production. 

There's  a   Tjjpe  to  Meet    your    Particular    Needs. 

The   Herbert   Morris 
Crane  &  Hoist  Company 

LIMITED 


Electric  and    Hand 

Operated 

Overhead  Cranes 


HEAD  OFFICE  AND  WORKS: 

Niagara  Falls,  Canada. 

ELEVATING  TRUCKS,      STORAGE  BATTERY  TRUCKS 


Chain  Blocks, 
Jib  Cranes 

Runways- 
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Drainage  In  Big  Cities 


THE  greatest  factor  of  all  in  the  clean- 
liness and  health  of  every  large 
community  is  the  efficiency  of  its 
drainage  system.  A  breakdown  in  this 
system  entails  expense  to  the  community 
and  may  even  result  in  injury  to  property 
and  menace  to  health. 

Significant  then  is  the  fact  that  a  great 
percentage  of  our  big  cities  have  so  much 
Vitrified  Clay  Pipe  in  their  sewaee  and 
drainage  systems.  Toronto  has  over  300 
in  iles  of  Vitrified  Clay  Pipe  in  main 
sewers  alone.  Hamilton  has  120  miles, 
London  95  miles,  Brantford  80,  Gait  65, 
St i:it loid  •">:■!,  Belleville  15  and  Windsor 
12.  Eight  Ontario  Cities  with  735  miles 
of  Vitrified  Clay  Pipe  in  main  sewers 
alone— 3,880,800  lineal  feet. 

Large  as  these  figures  are,  they  would 
be  greatly  increased  were  the  hundreds 
of  miles  of  Vitrified  Clay  Pipe  lateral 
sewers    used    in    these    cities    and    the 


Vitrified  Clay  Pipe  used  in  other  cities, 
towns  and  villages  computed  and  added 
to  them. 

Every  cummunity  has  lots  of  Vitrified 
Clay  Pipe  in  use.  Certainly  all  of  the 
above  eight  cities  have  laid  plenty  of 
it.  Why  ?  Because  on  every  hand  it 
has  proved  itself  the  pipe  pre-eminent, 
the  predominant  pipe  —  '*  Permanent 
as  the  Pyramids." 

Any  efficient  engineer,  any  experienced 
contractor  will  tell  you  why  they  like  to 
specify  and  lay  Vitrified  Clay  Pipe. 
It  is  impregnable  to  all  of  the  many 
destructive  elements  that  abound  |in 
earth,  air  and  water;  never  disintegrates. 
Its  strength  is  unequalled;  quality  unex- 
celled. It  is  highly  sanitary.  It  is  very 
economical,  too,  not  only  because  of  its 
long  life,  but  because  it  is  simple  and 
easy  to  build,  and  because  supplies  are 
immediately  available  at  a  shipping 
point  conveniently  near  you. 


For  full  information  including  quotations,    write  to 

Vitrified  Clay  Pipe  Publicity  Bureau 

8  Co/borne  St.,    Toronto,    Ont. 

St.  John's  P.Q.  New  Glasgow,   N.S. 


T/ITRIFIED  r^LAY 


— 


>  ,   ■'  t,  ,  •!!••' 
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A  National  Institution 
of  Mechanical  Service 


\:  u* 
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IN  Canada,  as  in  every  country  in  the  world,  there 
are  names  which,  through  years  of  service,  have 
warranted  national  confidence  and  good-will.  In 
the  Canadian  world  of  mechanical  and  engineering 
efficiency  there  is  one  name  which  enjoys  the  distinc- 
tion of  leadership.  Its  prestige  carries  through  the  en- 
tire coast-to-coast  chain  of  sales  offices  and  warehouses 
into  every  city,  town,  and  hamlet. 

Fairbanks-Morse  products  mark  the  farmer,  the 
manufacturer,  the  artisan,  and  all  users  as  careful  and 
practical  buyers  of  mechanical  goods.  The  Fairbanks- 
Morse  100%  quality  seal  is  the  buying  guide  for  the 
consumer — the  guarantee  of  satisfaction. 

The  Canadian  Fairbanks-Morse  general  catalogue 
is  a  reference  of  what  is  standard  in  design  and  practice 
in  mechanical  goods.  This  book  lists  the  largest 
variety  of  scales,  valves,  steam  goods,  oil  engines, 
pumps,  electrical  machinery,  machine  tools,  wood- 
working machinery,  transmission  appliances,  railway 
contractor's  and  machine  shop  supplies  ever  published 
in  Canada  in  one  book.  Your  copy  will  be  sent  on  request. 

The  Canadian  Fairbanks-Morse 
Co.,  Limited 

Halifax,     St.  John;     Quebec,      Montreal,    Ottawa,      Toronto, 

Hamilton,      St.  Catharines,      Windsor,       Winnipeg,       Regina, 

Saskatoon,      Calgary,      Vancouver,      Victoria.  1 


anada's  Departmental  House 
for  Mechanical  Goods 
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Replanning  Montreal  and  District 


James  Ewing,  M.E.I.C. 


Montreal  spent  fourteen  and  a  half  millions  of 
dollars  in  expropriations  for  street  widenings,  extensions, 
etc.,  during  the  six  years  ending  1916.  In  addition  to 
this  the  actual  operations  of  carrying  out  these  schemes 
must  have  amounted  to  several  millions  more. 

This  may  be  described  as  Montreal's  medicine  bill, 
taken  on  account  of  some  of  the  troubles  affecting  her 
as  the  result  of  bad  planning. 

The  disease  itself,  however,  continues  to  run  its 
course  unarrested,  and  every  year  is  taking  a  deeper  and 
firmer  hold. 

The  Cost  of  Faulty  Planning 

What  the  ravages  of  this  disease  has  cost  the  City 
of  Montreal  in  cold  cash  during  the  last  quarter  of  a 
century  is  not  easy  to  estimate.  That  is  not  like  the 
fourteen  and  a  half  millions  or  more  entered  in  the 
ledger,  it  cannot  be  expressed  in  figures,  but  it  is  none 
the  less  real  and  substantial.  It  is  the  unseen  and 
unrelenting  daily  drain  which  week  by  week,  month 
by  month,  and  year  by  year  piles  up  to  an  astonishing 
aggregate,  beside  which  the  fourteen  and  a  half  millions 
appear  paltry  and  insignificant. 

Read  before  Montreal  Branch,  March  15th,  1920. 


When  one  thinks  for  instance  of  the  tremendous 
cost  of  street  cartage  every  day  in  a  city  like  Montreal 
and  realizes  that  by  reason  of  congestion  and  delays, 
indirect  routes,  short  loading  on  account  of  steep  grades, 
and  so  forth,  there  must  be  a  loss  of  something  approach- 
ing one  third  on  the  cost  of  that  cartage,  we  might 
profitably  inquire  into  a  question  like  that,  but  we  are 
not  very  inquisitive. 

When  one  considers  the  needless  waste  of  land,  of 
grading  and  of  paving  in  our  streets,  because  it  is  our 
wont  to  accept  them  exactly  as  laid  down  for  us  by  the 
land  owner  or  the  real  estate  man,  every  new  subdivision 
thickly  seeded  with  an  embryo  crop  of  future  expropria- 
tions, this  might  well  afford  us  food  for  deliberation, 
but  we  do  not  deliberate. 

And  when  we  see,  as  we  can  hardly  help  seeing,  the 
most  prodigal,  almost  incalculable  needless  expenditure 
on  the  paving  and  maintenance  of  our  streets,  and  the 
installation  of  water,  sewerage,  power  and  other  services, 
because  we  indiscriminately  scatter  our  factories  and 
industrial  establishments  all  over  the  place,  regardless 
of  their  baneful  effects  on  nearby  business  and  residential 
properties,  surely  all  this  might  teach  us  wisdom.  But 
it  doesn't. 
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And  when  we  observe  everywhere  around  us  the 
chaotic  conditions,  the  general  state  of  instability  and 
makeshift,  the  putting  up  and  pulling  down,  building 
and  rebuilding,  all  of  this  the  result  of  hap-hazard  and 
indiscriminate  development,  and  through  the  want  of 
planning  with  a  purpose,  we  might  well  if  we  had  not 
become  callous  and  inured  to  it  all  determine  to  find 
a  better  way. 

Of  course  we  know  in  our  hearts  that  some  day 
or  other  the  reckoning  must  be  paid,  some  day  we  must 
face  the  inevitable  and  tackle  the  question  with  grim 
resolution,  in  the  meantime  the  most  we  care  about 
doing  is  to  —  temporize. 

Benefits  of  Good  Planning  in  Dollars  and  Cents 

During  the  last  few  years  the  great  metropolitan 
city  of  New  York  has  been  wrestling  with  the  problem 
and  has  evolved  a  scheme  by  which,  it  is  authoritatively 
stated,  that  from  plans  and  estimates  prepared  and 
beginning  to  be  carried  out,  they  figure  on  saving  within 
the  next  twenty  years  the  vast  sum  of  a  thousand  million 
dollars.  We  may  argue  from  that  something  of  how 
many  thousand  million  dollars  New  York  must  have 
lost  in  the  past  through  not  having  commenced  sooner, 
and  we  may  at  the  same  time  take  the  lesson  home  to 
ourselves,  and  further  argue  that  Montreal,  with  condi- 
tions essentially  similar,  must  have  a  tremendous  leakage, 
and  could  by  endeavouring  as  much  as  possible  to  put  a 
stop  to  that  leakage  save  in  proportion  to  its  relative 
size  and  population  well  over  a  hundred  millions  within 
the  next  twenty  years. 

Chicago  too,  after  years  of  laborious  groundwork 
by  its  engineers,  followed  by  an  active  propaganda  of 
public  enlightenment,  has  succeeded  in  evolving  a  scheme 
that  bids  fair  to  transform  one  of  the  ugliest  and  dingiest 
of  cities  into  a  veritable  Paris  of  the  West. 

The  Growth  of  Montreal 

It  seems  indeed  that  Montreal  is  asleep  and  relatively 
a  back  number  amongst  its  compeers,  since  it  was  recently 
stated  here  by  Thomas  Adams  that  it  was  the  only  one 
of  all  the  cities  approaching  its  size  and  importance  on 
the  North  American  Continent  that  is  still  without  a 
general  and  comprehensive  scheme  of  civic  betterment. 
This,  moreover,  in  face  of  the  fact  that  by  reason  of  its 
unique  and  strategic  situation  as  an  ocean  port  in  the 
heart  of  a  continent  its  destiny  is  so  plainly  manifest. 
For  Montreal  in  spite  of  all  its  disabilities  has  progressed 
in  a  most  marvellous  way,  if  mere  increase  in  bulk  can 
be  called  progress. 

Its  growth  has  been  coincident  with  that  of  the 
Dominion  of  Canada,  and  while  during  the  last  thirty 
years  the  population  of  the  Dominion  has  barely  doubled, 
that  of  its  largest  city  has  more  than  quadrupled. 

It  does  not  seem  therefore  that  there  is  very  much  of 
a  gamble  about  the  future  of  Montreal,  and  it  could 


hardly  be  called  too  optimistic  to  surmise  that  within  the 
next  ten  or  twelve  years  we  should  reach  a  population 
of  a  million  and  a  half. 

Mere  bulk  however  is  not  everything,  and  one 
hesitates  to  think  of  what  kind  of  a  city  it  will  be  by 
that  time  if  such  development  should  take  place  along 
existing  lines  and  not  on  more  sane  and  rational 
ones.  What  will  our  central  streets  then  be  like  since 
they  are  crowded  and  congested  now  ?  Will  our  railroad 
crossings  continue  to  block  our  street  traffic  in  still 
more  accentuated  form?  Will  there  be  four  times  the 
number  of  killings  at  these  crossings  since  there  will 
be  twice  the  number  of  people  and  twice  the  number  of 
trains?  Will  our  factories  all  have  moved  away  indis- 
criminately to  the  outskirts,  there  to  create  a  new  plethora 
of  slums  in  addition  to  the  old  ones  left  behind  ?  Will 
our  present  provision  of  parks  and  playgrounds  then  be 
sufficient,  and  how  many  incline  elevators  will  be  neces- 
sary to  take  the  "  rabble  "  up  to  the  top  of  Mount  Royal, 
or  will  they  still  congretate  thick  as  flies  on  the  plain 
below  ?  Where  shall  we  then  park  our  automobiles  since 
they  will  have  multiplied  ten  times  over,  and  it  is  doubtful 
if  all  the  public  squares  and  breathing  places  will  be  able 
to  contain  them  ? 

These  are  questions  suggested  in  rather  a  light  vein 
it  is  true,  but  still  requiring  serious  reflection,  and  careful 
and  laborious  working  out. 

If  we  look  at  the  map  of  Montreal  and  begin  with 
that  section  skirting  the  river,  we  observe  first  a  number 
of  somewhat  irregular  and  rather  narrow  streets,  which 
constituted  the  old  town  of  Ville  Marie.  As  a  matter 
of  fact  that  is  the  only  portion  of  the  city  which  has 
really  been  planned  or  shows  any  clear  evidence  of 
design;  the  rest  is  only  a  patchwork  of  subdivisions, 
hitched  together,  which  is  a  very  different  thing. 

Over  a  century  ago  Town  Planning  as  an  art  was 
held  in  higher  esteem  than  it  is  in  these  days,  for  history 
tells  us  that  the  French  King  commissioned  his  engineers 
to  prepare  this  plan,  and  it  must  be  conceded  they 
succeeded  better  than  we  have  ever  been  able  to  do 
at  a  later  date,  excepting  perhaps  for  the  narrowness 
of  the  streets,  surely  excusable  when  we  consider  that 
those  pioneers  had  not  the  faintest  motion  of  the  mighty 
city  that  would  eventuate  from  the  nucleus  they  were 
then  laying  down. 

Above  Craig  Street  the  character  of  the  layout 
changes  and  becomes  practically  rectangular  with  what 
may  be  called  the  uptown  streets  predominating  over 
the  crosstown  ones  in  the  proportion  of  about  three 
to  one,  which  is  just  the  reverse  of  what  it  should  be  con- 
sidering that  the  city  is  spreading  along  the  river  and 
is  about  twice  as  long  as  it  is  broad. 

This  is  where  we  got  away  from  the  town  planning, 
and  into  the  subdivision  business,  and  we  have  been  getting 
worse  and  worse  ever  since.  For  it  is  simply  a  case  of  laying 
out  the  streets  according  to  the  farm  lots,  without  relation 
to  the  shaping  of  the  town  itself  or  the  trend  of  traffic 
within,  and  very  little  correlation  of  adjoining  sub- 
divisions one  with  the  other. 
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The  King  of  France  has  long  since  passed  away, 
and  his  engineers  and  their  methods  have  alike  been 
forgotten.  We  have  become  democratic  now  and  imagine 
we  are  free,  but  are  really  the  slaves  of  a  more  merciless 
tyranny  of  our  own  creation.  For  the  Real  Estate 
Monarch  holds  undisputed  sway,  and  the  divine  right  of 
private  ownership  upheld  by  legislative  authority  exacts 
its  tribute  and  dictates  and  determines  for  us  the  form 
and  the  manner  in  which  the  land  shall  be  used,  leaving 
on  the  shoulders  of  the  abject  and  longsuffering  lieges 
the  burden  of  paying,  and  all  the  inconveniences  and 
troubles  besides. 

The  difference  between  the  absoluteism  of  an  elder 
day  and  that  of  the  more  modern  and  up-to-date  auto- 
cracy is  one  mainly  of  motive.  For  whereas  the  former 
was  benignant  and  concerned  throughout  in  the  develop- 
ment of  the  land  for  the  well-being  of  the  inhabitants, 
the  latter  is  interested  only  to  the  extent  of  getting  rid 
of  it  for  the  biggest  and  quickest  returns  it  can  get. 

Street  Widths 

But  we  are  not  altogether  at  the  mercy  of  the  real 
estate  dictator,  there  is  at  least  one  reservation  our 
laws  have  laid  down  in  the  Province  of  Quebec,  and 
that  is  that  within  an  incorporated  town  the  minimum 
width  of  street  shall  be  66  feet.  On  the  other  hand  it  is 
doubtful  if  they  could  have  made  a  worse  selection, for 
this  is  too  wide  for  any  purely  residential  street,  and 
much  too  narrow  for  a  main  traffic  thoroughfare,  especially 
with  double  track  tramways.  And  the  effect  has  been  that 
we  have  practically  no  main  thoroughfares  except  those 
that  have  been  widened  at  tremendous  cost,  while  all 
our  streets  have  become  more  or  less  through  traffic 
streets,  necessitating  wasteful  and  expensive  paving  and 
maintenance. 

Of  course  outside  of  an  incorporated  town  this 
stipulated  minimum  is  of  no  effect.  There  they  can  be 
anything  the  proprietor  pleases,  and  our  real  estate 
friends  are  enterprising  enough  to  see  that  nearly  all 
our  subdivisions  are  made  long  in  advance.,  and  become 
part  of  some  minor  municipality  which  by  Act  of  Parlia- 
ment is  annexed  holus-bolus  to  the  city. 

The  extent  to  which  this  sort  of  thing  aggregates 
may  be  gathered  from  a  glance  at  a  tabulation  of  total 
street  mileage  of  the  city  since  1907,  in  which  year  we 
observe  the  total  was  40  miles.  In  1910  it  was  70;  in 
1914.  117;  in  1916,  222;  and  in  1919  had  reached  the 
astonishing  total  of  584;  or  in  twelve  years  in  which 
the  population  had  about  doubled,  the  street  mileage 
had  multiplied  itself  fourteen  times  over.  At  first  sight 
this  may  appear  something  to  boast  about,  but  it  really 
should  give  us  the  gravest  concern;  for  it  is  evident  that 
the  hitherto  fairly  compact  nature  of  the  city's  growth 
is  giving  place  to  thin  and  scattered  development,  with 
its  attendant  obligations  but  without  corresponding 
resources. 

The  great  outstanding  shame,  for  it  is  doubtful 
if  any  other  word  can  express  it,  is  that  the  City  itself 
should  have  so  little  to  say  regarding  the  nature  and 


disposition  of  its  own  streets,  until  they  are  practically 
past  remedy.  Yet  it  should  be  remembered  that  the 
main  reason  is  not  that  Mountreal  is  without  the  power, 
but  because  she  does  not  exercise  it. 


The  Importance  of  the  General  Plan 

Unless  we  are  misinformed,  Montreal  is  quite 
exceptional  and  very  fortunate  in  having  the  power  and 
authority  to  require  that  all  new  subdivisions  shall 
conform  to  the  general  plan.  The  unfortunate  thing 
about  it  is  that  she  has  not  got  the  PLAN.  And  further 
more  we  are  told  that  Montreal  is  too  poor  and  has 
no  money  to  pay  for  it;  so  we  are  forced  to  the  conclusion 
that  Concordia  Salus  is  in  the  sad  and  somewhat  paradox- 
ical predicament  of  not  having  enough  money  to  pay  for 
a  plan,  and  never  will  have  enough  money  until  she 
gets  one. 

Senator  L.  O.  David  the  late  veteran  City  Clerk, 
in  citing  the  principal  causes  which  have  contributed  to 
bring  the  city  into  financial  straits,  among  others 
mentioned  the  following: — 

"Absence  of  a  general  plan  showing  the  manner 
of  laying  out  the  streets  and  the  width  thereof,  not 
only  in  the  city  but  also  in  the  adjoining  municipalities, 
which  will,  sooner  or  later,  form  part  of  the  city.  Owing 
to  the  lack  of  such  plan,  the  streets  have  been  laid  out 
according  to  the  caprice  of  the  interested  proprietors 
and,  as  a  result,  there  have  been  effected  costly  expro- 
priations which  have  increased  our  debt  by  several 
millions  of  dollars. 

Acceptance  by  the  city  of  streets  which  only 
existed  on  plans  and,  therefore,  obligation  of  performing 
all  municipal  works  in  such  streets  at  the  expense  of 
the  citizens  generally.  In  all  the  large  cities  of  Canada 
and  the  United  States  those  who  desire  to  divide  an 
immovable  into  building  lots  have  to  make  their  divisions 
according  to  the  general  plan  of  the  city  and  they  must, 
moreover,  perform,  at  their  own  expense,  all  municipal 
works,  to  wit:  sewers,  levellings,  pavings,  sidewalks,  etc., 
and  such  work  must  be  done  according  to  the  plans  and 
specifications  prepared  by  the  city  engineers.  Needless 
to  say  that  our  debt  would  not  be  so  high  if  this  system 
had  been  adopted. 

Absence  of  a  common  legislation,  which  would 
have  placed  the  city  and  the  municipalities  which  are 
bound  to  form  part  of  Montreal,  in  the  same  conditions 
as  to  the  manner  of  laying  out  the  streets,  of  carrying 
out  municipal  works  and  of  paying  the  cost  thereof, 
which  would  have  prevented  the  city  from  bearing  the 
responsibility  for  and  paying  the  cost  of  expensive  works, 
which  are  often  useless  and  do  not  agree  with  our  general 
system." 

Looking  broadly  at  the  situation,  it  seems  evident 
that  whatever  troubles  we  are  now  afflicted  with  in  the 
central  portion  of  the  city  are  in  a  fair  way  to  be  repeated 
in  the  outlying  districts,  only  in  more  intensified  form, 
and  on  a  greatly  enlarged  scale.     Indeed  signs  are  not 
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wanting  to  show  that  in  the  method  of  laying  out  some 
of  these  new  subdivisions  the  practice  of  preying  on  the 
city  has  developed  into  a  kind  of  science. 

However  distressing  and  ominous  such  features 
may  be  for  the  future,  they  are  relatively  of  minor 
importance  for  the  present  compared  with  the  great 
central  fact  that  the  layout  or  rather  conglomeration 
of  layouts  that  compose  the  City  of  Montreal  is  not 
on  the  lines  of  economical  development.  It  is  hardly 
necessary  to  point  out  amongst  engineers  that  its  general 
rectangular  character  is  a  wasteful  one,  or  to  do  more 
than  mention  as  regards  grades  that  the  practice  of 
going  plumb  up  the  face  of  a  hill  instead  of  taking  it 
on  the  bias  is  devoid  of  ordinary  common  sense. 


Traffic  Thoroughfares  and  Residential  Streets 

Regarding  the  streets  of  Montreal  the  commonest 
criticism  we  hear  is  that  the  streets  are  too  narrow. 
But  a  better  understanding  of  the  subject  would  declare 
that  on  the  contrary  most  of  them  are  too  wide,  only  a 
few  of  them,  and  these  the  most  important  main  through- 
fares  are  too  narrow.  The  great  trouble  is  that  we 
turn  all  our  streets  into  through  traffic  streets,  and  pave 
them  or  endeavour  to  pave  them  as  such,  and  the  work 
is  never  done;  it  is  entirely  too  big  a  job.  The  reason 
that  we  have  so  many  holes  in  St.  Catherine  St.  is  because 
of  our  outlying  residential  streets  of  60  and  80  feet  width 
that  we  are  striving  to  pave  in  concrete  and  asphalt, 
when  36  feet  streets  with  the  building  line  set  back, 
and  24  ft.  roadways  paved  with  a  good  tar  macadam 
should  suffice.  Is  it  not  strange  that  we  engineers  should 
by  patient  research  and  careful  design  and  supervision 
be  straining  every  nerve  to  save  the  fraction  of  a  cent  off 
the  cost  of  a  yard  of  asphalt  or  concrete,  and  then  go 
unquestioningly  and  plaster  all  over  these  streets  any- 
where from  fifteen  to  forty  per  cent  more  than  there 
is  any  necessity  for,  just  because  it  is  not  our  business  to 
inquire  ? 

Is  it  not  forcibly  clear  that  the  width  nature  and 
disposition  of  streets  in  a  city  are  primarily  engineering 
questions  of  the  utmost  importance  and  concern,  requiring 
serious  and  earnest  study,  and  not  to  be  settled  lightly 
by  a  wave  of  the  hand  from  the  self  interested  landowner 
or  his  docile  surveyor  doing  his  bidding? 

It  is  the  main  traffic  thoroughfares  that  claim  most 
earnest  attention,  and  these  with  due  and  proper  study 
and  consideration  of  the  volume  and  trend  to  traffic 
present  and  prospective,  should  be  of  ample  capacity, 
of  most  direct  route,  and  paved  in  the  strongest  and 
most  enduring  manner  possible. 

They  should  facilitate  and  invite  traffic,  whereas 
subsidiary  streets  should  discourage  everything  but 
local  traffic,  and  can  quite  well  be  narrow  and  tortuous, 
and  be  ever  so  lightly  paved.  The  money  saved  on  the 
one  hand  could  be  much  more  advantageously  spent  on 
the  other,  and  still  leave  a  handsome  margin  of  profit. 

It  is  doubtful  if  it  can  be  said  that  Montreal  has 
any  typical  main  thoroughfares.     We  have  some  which 


for  want  of  a  better  medium  are  used  as  such,  and  these 
are  always  congested,  and  in  a  condition  of  constant 
transition  and  upheaval. 

The  practice  of  widening  them  as  necessity  compels, 
especially  under  existing  expropriation  laws,  experience 
has  abundantly  proven  to  be  extravagant  and  prodigal, 
and  the  results  in  no  sense  commensurate  with  the  cost. 
In  many  cases  equivalent  advantages  could  have  been 
attained  by  the  simple  expedient  of  rounding  off  some  of 
the  principal  corners,  for  as  the  strength  of  a  chain  is  the 
strength  of  its  weakest  link  so  is  the  capacity  of  a  street 
to  be  measured  by  its  ability  to  digest  the  traffic  at  its 
busiest  crossings.  It  may  be  noted  that  at  many  of  the 
more  congested  corners  on  central  St.  Catherine  Street 
such  improvement  as  this  would  have  been  of  the  greatest 
advantage,  and  it  is  to  be  lamented  that  in  recent  years 
at  several  of  these  corners  old  buildings  have  been  replaced 
by  new  and  valuable  ones,  and  such  golden  opportunities 
have  been  allowed  to  pass  idly  by. 

Improving  Traffic  Facilities 

Generally  speaking,  the  widening  of  principal  streets 
is  anything  but  a  paying  proposition,  not  only  as  regards 
actual  expenditure,  but  the  attendant  dislocation  of 
traffic  and  business  is  by  no  means  to  be  lightly  estimated. 
It  is  usually  cheaper  and  more  satisfactory  to  open  up  new 
parallel  streets  through  less  valuable  property,  at  the  same 
time  as  much  as  possible  to  weed  out  buildings  of  an 
objectionable  nature. 

Still  more  promising  is  the  new  diagonal  main 
thoroughfare  with  its  double  effect  of  at  once  reducing 
distance  and  grades,  and  at  the  same  time  relieving  both 
uptown  and  crosstown  streets  of  their  overburden  of 
traffic.  It  may  be  objected,  of  course,  that  the  new 
diagonal  superimposed  on  an  existing  rectangular  lay- 
out is  not  an  economical  one  as  regards  land,  leaving 
as  it  does  a  number  of  odd  shaped  cuttings  at  the  crossings, 
This  is  true,  but  even  that  has  the  advantage  of  providing 
open  spaces  that  break  up  the  dull  and  deadly  monotony 
in  the  regimental  regularity  of  the  gridiron  pattern. 
After  all,  notwitstanding  its  tawdriness,  it  is  Broad  way 
that  is  the  outstanding  feature  of  New  York,  and  not 
Fifth  Avenue  with  its  never  ending  repetition  of  complac- 
ency and  smugness 

These  open  spaces,  too,  offer  a  fine  solution  °f 
the  automobile  parking  problem  which  is  irritatimT 
enough  already,  and  bids  fair  ultimately  to  become  a 
vexation  of  the  first  magnitude. 

The  cost  of  constructing  wide  diagonal  boulevards 
would  naturally  be  tremendous,  and  could  not  be  attempted 
under  existing  expropriation  laws,  but,  on  the  basis 
of  a  fixed  percentage  over  assessment,  and  with  powers 
of  excess  condemnation,  there  can  be  little  doubt  that 
by  thorough  and  careful  study  and  planning  and  econo-  ' 
mical  execution  the  expense  would  be  amply  justified  by 
the  results. 

The  improved  land  values  on  such  wide  boulevards 
would  naturally  involve  less  rigidity  in  our  by-laws  regard- 
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ing  the  height  of  buildings.  Without  attempting  for 
a  moment  to  criticise  the  propriety  of  the  decision  recently 
given  on  this  question,  the  wisdom  of  setting  a  fixed 
arbitrary  limit  for  all  over  the  city  is  surely  open  to 
criticism.  This  is  surely  a  question  which  should  be 
settled  in  relation  to  site,  surroundings  and  locality,  for 
it  is  not  difficult  to  see  how  a  ten  story  building  on 
St.  James  or  Notre  Dame  Streets  may  easily  be  more 
of  an  iniquity  than  a  sixteen  or  twenty  story  one  on  a 
public  square  or  a  wide  boulevard,  while  a  ten  story 
apartment  house  on  a  narrow  street  in  an  uptown  resident- 
ial district  is  a  greater  evil  than  either. 

Indeed  the  carrying  out  of  any  great  improvements 
in  a  city  like  Montreal  can  hardly  be  made  feasible 
without  counting  on  a  considerable  increase  in  land 
values  involving  the  erection  of  higher  and  better  build- 
ings, and  it  is  the  public  square  and  the  wide  boulevard 
which  should  have  them  and  not  the  narrow  side  street. 
Such  views  as  these  may  be  deemed  somewhat  hereti- 
cal from  the  orthodox  town  planning  standpoint. 
Common  sense  would  indicate  however  that  a  great 
metropolitan  city  should  be  proportionately  and  uni- 
formly great,  and  the  concentration  and  condensation 
of  business  can  be  of  greater  import  to  the  public  at  large 
than  the  conservation  of  a  few  rays  of  direct  sunlight. 


What  Town  Planning  Does 

Town  Planning  has  never  been  more  aptly  or  compre- 
hensively described  than  by  the  expression  of  "  Every- 
thing in  its  place  and  a  place  for  everything."  It  is 
the  essence  of  orderliness  in  city  development,  but  our 
usual  practice  is  almost  the  antithesis  of  this.  The 
ill  considered  intermingling  of  industrial  business 
and  residential  premises  has  precipitated  a  condi- 
tion in  which  each  element  is  detrimental  to  the 
advantageous  development  of  the  other.  As  a  natural 
consequence  whichever  is  most  injured  and  least  able 
to  hold  its  ground  has  to  get  out  of  the  way  of  the  offender. 

The  home  gives  place  to  the  shop,  the  shop  to  the 
office  building,  the  office  to  the  industrial  flat,  and  in 
the  rear  of  the  procession  comes  the  big  heavy  factory 
driving  everything  before  it. 

Now  it  could  have  been  arranged,  that  certain 
areas  contiguous  to  main  transportation  lines  should 
have  been  reserved  for  factory  purposes,  with  room  for 
extension,  where  they  might  have  every  facility  for 
carrying  on  their  work,  an  economic  concentration 
of  water,  sewerage,  light,  heat  and  power,  services, 
special  fire  protection,  and  the  elimination  to  a  large 
extent  of  ruinous  cartage  on  other  than  main  thorough- 
fares suitably  paved.  Certain  other  areas  appropriate  for 
residential  development  could  have  been  selected,  and 
these  suitably  laid  out  with  streets  winding  or  otherwise, 
and  of  no  larger  capacity  than  would  be  necessary  for 
local  requirements,  with  the  exception  of  a  few  main 
boulevards  on  which  our  public,  semi-public,  amusement, 
and  tall  apartment  buildings  could  be  placed,  and  all 
of  these  steadily  improved  and  embellished. 


Adequate  provision  could  also  have  been  made  for 
shopping  and  business  operations  located  in  a  way 
that  would  be  relatively  helpful  and  advantageous  each 
with  the  other,  and  planned  altogether  with  a  view  to 
the  ultimate  and  highest  development  of  each  component 
part,  and  to  the  stability  and  enduringness  of  the  whole. 
Such  a  consummation  would  be  an  inestimable  and 
universal  benefit  to  the  whole  community. 

Such  ideas  as  these  are  by  no  means  so  fanciful 
as  they  may  at  first  sight  appear.  On  the  contrary 
they  are  intensely  practical  and  practicable,  and  to  a 
greater  or  less  extent  are  actually  being  carried  out  in 
other  places  to-day  with  most  benificent  results.  And 
the  more  study  that  is  given  to  the  question  the  more 
it  dispels  the  wonder  that  New  York  and  other  large 
cities  should  be  able  to  get  such  result  and  save  such 
fabulous  sums  of  money,  and  replaces  that  wonder  by 
amazement  that  they  did  not  commence  sooner. 

Railways  and  the  City 

The  question  of  the  railway  situation  in  any  city  is 
one  which  lies  at  the  very  foundation  of  the  civic  structure, 
and  to  understand  it  we  would  do  well  to  remember 
in  the  words  of  one  of  the  railway  people  themselves 
that  "  Railways  are  not  built  to  carry  passengers  or 
freight,  but  to  earn  dividends."  The  convenience  and 
accommodation  of  the  public  is  therefore  not  of  such 
paramount  importance  to  them  as  the  securing  of  business, 
especially  under  competitive  conditions.  In  the  original 
locations  of  these  railroads,  as  in  most  other  things, 
the  lines  of  least  resistance  are  usually  followed,  and  the 
most  direct  route,  the  easiest  grades  and  the  cheapest 
right  of  way  and  construction  are  the  governing  factors, 
always  with  a  keen  eye  to  getting  the  inside  track  of  a 
rival  road.  And  so  it  is  not  to  be  wondered  at  if  these 
railways,  the  great  originators  of  traffic  should  them- 
selves be  least  considerate  of  those  kinds  of  traffic  other 
than  their  own,  or  as  mindful  of  public  welfare  or  feeling 
as  we  may  think  they  might  be.  But  that  is  no  reason 
why  the  public  should  neglect  to  hold  up  its  end  in  the 
best  way  that  it  can. 

It  may  be  said  that  it  takes  railways  to  make  a 
city,  and  there  is  nothing  like  railways  to  break  one. 
Most  of  the  great  towns  of  the  North  West  which  before 
the  advent  of  the  railways  were  nothing  but  prairie, 
and  since  then  have  been  called  into  being  and  sprung 
up  into  busy  flourishing  centres,  are  now  groaning  in 
travail  with  the  iron  grip  on  their  vitals,  enmeshed  as 
they  are  in  network  of  rival  railways.  And  this  is 
equally  true  if  less  obvious  in  the  greater  cities  of  the 
East.  The  trouble  is  that  the  questions  between  the 
railways  and  the  towns,  and  in  particular  the  level 
crossing  problem,  is  not  usually  settled  on  the  ground 
of  paramount  interest  or  importance,  but  on  the  point 
of  precedence,  the  simple  matter  of  having  got  there 
first,  and  the  railways  usually  have  it,  and  their  motto 
is  "J'y  suis,  j'y  reste."  The  City  of  Montreal  has  a 
big  enough  problem  on  hand  in  the  question  of  railways 
already  existing,  yet  notwithstanding  all  the  bitter 
experience  of  the  past  and  of  the  present,  it  is  doubtful 
if  it  is  fully  alive  to  what  may  be  in  store  for  it  in  the 
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future,  since  there  are  many  miles  of  such  lines  projected 
and  even  approved  by  the  Board  of  Railway  Com- 
missioners involving  scores  of  level  crossings  with  their 
perilous  and  paralyzing  effects. 

The  railway  question  on  the  Island  of  Montreal 
is  one  that  should  not  be  left  entirely  to  the  railways 
even  as  regards  the  initiative,  but  should  be  a  matter 
of  the  most  careful  study  either  by  the  city  officials  or 
bv  independent  railroad  experts  conversant  with  town 
planning  principles  and  acting  on  behalf  of  the  city 
and  in  the  public  interest. 

Parks  and  Playgrounds 

There  is  still  one  question  that  calls  for  remark 
and  that  is  recreation,  and  especially  parks  and  play- 
grounds. It  is  all  outlay  of  course,  there  is  no  visible 
income,  but  it  is  doubtful  if  any  money  the  city  can 
spend  can  bring  in  a  richer  return.  Coming  out  of  the 
Windsor  Hotel  one  day  last  summer  a  gentleman  of 
considerable  standing  from  the  West  remarked  looking 
over  on  Dominion  Square;—  "Montreal  has  many  valuable 
pieces  of  land,  but  I  doubt  if  it  has  anything  of  such 
intrinsic  value  as  that,"  and  the  force  of  this  remark 
is  brought  home  to  us  when  we  consider  that  judging 
from  the  value  of  adjoining  property  this  square  must 
be  worth  anywhere  from  $10  to  $25  a  foot.  And  the 
question  rises  in  our  minds  "  Would  the  City  be  willing 
to  pay  anything  like  that  price  for  it  now  in  order  to 
turn  it  into  a  public  park,  or  again,  if  it  had  not  been 
for  such  a  park  would  the  bordering  property  have  been 
anything  like  so  valuable  ?" . 

And  above  all  have  we  failed  to  understand  that 
there  are  such  things  in  life  as  are  actually  above  and 
beyond  all  monetary  consideration  ? 

Montreal  is  at  present  not  so  badly  off  for  parks 
and  playgrounds  so  far  as  actual  area  is  concerned,  these 
are  however  not  so  well  distributed  as  they  might  be, 
and  the  fear  must  be  expressed  that  inadequate  provision 
is  being  made  for  the  future  with  a  denser  population. 
It  is  also  to  be  regretted  that  no  part  of  the  magnificent 
river  front  has  been  conserved  for  this  purpose,  and  that 
too  in  face  of  the  fact  that  other  large  cities  have  shown 
us  the  commendable  example  of  actually  turning  oyer 
areas  used  for  commercial  and  wharfage  purposes  into 
recreation  grounds  for  the  people.  It  may  be  said  we 
have  the  Back  River  to  fall  back  upon,  but  real  estate 
enterprise  is  carefully  reserving  that  for  private  and 
individual  exploitation  and  preserve. 

Access  to  Mount  Royal 

\\  ithout  Mount  Royal  which  is  the  crowning  glory  of 
the  city  to  which  it  gives  its  name  we  would  be  poor 
indeed;  and  with  it  under  existing  conditions  we  are 
not  much  better  off,  since  it  is  practically  inaccessible 
excepting  to  a  few  of  the  privileged  ones  who  are  rich 
enough  to  own  or  hire  a  conveyance  or  strong  and  healthy 
enough  to  be  able  to  walk  there,  and  by  them  their 
mountain  is  highly  appreciated  and  very  jealously 
guarded  from  intrusion.  There  is  however  a  less  fortunate 
class  which  consists  of  the  great  majority  hailing  from 
the  densely  packed  tenement  districts  and  even  from  the 
slums.    These  people  have  nowhere  else  that  they  can 


go,  and  since  the  mountain  is  the  heritage  of  the  entire 
populace  their  equal  rights  and  greater  necessity  should 
entitle  them  to  whatever  special  privilege  is  to  be  had. 
From  time  to  time  there  has  been  renewed  agitation  to 
provide  adequate,  easy  and  cheap  means  of  communica- 
tion with  the  top  of  the  mountain  for  all  classes  without 
discrimination,  and  it  has  always  been  met  with  a  curtain 
barrage  of  protest  from  the  well  entrenched  batteries  of 
the  privileged  ones  with  their  high  explosives  in  the  press. 
In  default  of  more  solid  arguments  all  sorts  of  supposi- 
titious ones  are  used,  as  for  instance  that  if  the  Tramways 
Company  once  get  a  foothold  on  the  mountain  they  will 
be  running  lines  everywhere  around;  that  it  will  be 
nothing  but  another  Coney  Island  debauch,  that  the 
mountain  will  be  entirely  disfigured  with  deep  cuttings 
and  ugly  gashes  in  its  side;  and  that  all  the  little  chil- 
dren within  erach  or  sight  will  be  killed. 

There  are  at  least  two  propositions  under  considera- 
tion at  present  that  have  the  inherent  elements  of  really 
satisfying  results,  and  in  the  absence  of  more  reliable 
data  which  a  careful  survey  alone  can  supply  it  is  impossible 
to  determine  their  relative  constructional  advantages. 
The  one  is  to  carry  a  tramway  line  behind  the  mountain 
and  the  other  to  come  round  in  front.  At  present  the 
only  debatable  point  between  them  is  whether  such  a 
line  should  be  kept  as  much  as  possible  in  obscurity, 
something  to  be  ashamed  of  and  hidden  out  of  sight  or  else 
something  to  be  proud  of  and  brought  right  out  into  the 
open  and  made  a  special  feature. 

It  should  be  remembered  that  there  is  nothing 
inherently  ugly  in  the  construction  of  a  road,  a  tramway 
line  or  even  a  steam  railroad;  it  all  depends  on  how  it 
is  done  as  to  whether  it  will  prove  a  disfigurement  or 
even  a  positive  enhancement  to  the  surroundings.  And 
it  seems  also  evident  that  of  the  two  propositions  the  latter 
is  more  accommodating  for  the  different  sections  of  the 
mountain,  besides  affording  an  unrivalled  scenic  route, 
with  the  possibility  of  developing  at  the  top  a  Promenade 
Terrace  overlooking  the  whole  city  that  would  favourably 
compare  with  the  world-famed  Dufferin  Terrace  at 
Quebec.  A  terrace  like  this  could  be  embellished  with 
artistics  shelters,  fountains,  monuments,  band-stand 
and  flower  plots,  and  could  be  railed  off  and  illuminated 
at  night,  becoming  a  wonderful  and  attractive  resort. 

The  Role  of  the  Engineer  in  replanning  Montreal 

In  conclusion,  let  it  be  said  it  can  readily  be  seen 
that  the  task  of  replanning  and  improving  a  city  like 
Montreal  is  clearly  no  one  man's  job,  even  with  a  life- 
time's work.  It  involves  the  compilation  of  a  vast 
amount  of  sociological  and  economic  data,  and  with 
this  data  the  best  that  can  be  expected  will  be  merely 
an  approximation  of  the  desired  result.  This  approx- 
imation can  only  be  arrived  at  by  a  series  of  compromises 
requiring  immense  study  and  the  application  of  the 
best  brains  that  can  be  mobilized.  The  problem  is 
essentially  for  the  engineers,  requiring  at  the  same  time  the 
collaboration  of  the  best  architects  and  landscape  men. 
And  of  one  thing  we  can  be  very  sure,  that  whatever 
obtacles  and  difficulties  are  in  the  way,  while  the  com- 
pelling force  may,  and  undoubtedly  will  become  stronger 
as  the  years  roll  by,  the  solution  of  the  problem  itself 
will  never  be  easier  than  it  is  to-day. 
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The  Central   Ontario  System 
of  Hydro-Electric  Power 


G.  B.  Smith 


The  Hydro-Electric  Power  Commission's  Central 
Ontario  System  serves  the  territory  approximately 
includes  between  Whitby  and  Kingston,  including  Prince 
Edward  County  on  the  South,  and  Fenelon  Falls  and 
Tweed  on  the  north.  In  order  to  supply  this  district 
with  power,  the  Commission  in  1916,  took  over  the 
power  developments  and  transmission  system  of  the 
Electric  Power  Company. 

The  Electric  Power  Co.  was  started  by  Messrs. 
Smith,  Kerry  and  Chase  in  1908  and  1909,  when  they 
built  what  is  now  called  No.  1 1  Power  House  at  Campbell- 
ford,  and  a  short  transmission  line  of  about  24  miles 
from  thence  north-easterly  to  Delora  to  feed  the  Delora 
Mining  &  Reduction  Company.  In  1910  a  branch  was 
started  from  this  line  to  Madoc  and  also  to  Sulphide  to 
feed  the  Nichols  Chemical  Company.  Before  the  latter 
line  was  finished,  a  branch  was  also  started  to  feed  Belle- 
ville. Shortly  afterwards,  the  line  was  extended  east 
and  west  to  feed  the  Canada  Cement  Co.  about  six  miles 
east  of  Belleville  and  westerly  to  Trenton. 

The  system  developed  very  rapidly  in  1911  and  1912, 
taking  in  the  Peterboro  Light  &  Power  Co.  with  the 
old  Auburn  Power  House  and  its  contract  with  the 
Quaker  Oats  Co.,  also  the  Trenton  Electric  &  Water  Co. 
at  Trenton,  and  transmission  lines  were  built  from 
Trenton  to  Oshawa  and  to  Peterboro  and  Lindsay, 
taking  in  the  towns  en  route.  The  power  house  at 
Fenelon  Falls  and  the  Distributing  System  were  also 
taken  over  from  the  Lindsay  Light,  Heat  &  Power  Co., 
By  the  end  of  1913  there  were  seven  power  houses  operat- 
ing in  parallel  and  feeding  into  a  system  of  250  miles  of 
44,000  volt  transmission  line. 

Since  the  Hydro  took  over  the  system,  various 
extensions  have  been  made.  Transmission  lines  have 
been  built  from  near  Trenton  to  Picton,  from  Napanee 
to  Kingston,  from  Healey  Falls  to  Trenton,  and  a  line 
will  shortly  be  in  service  connecting  Peterboro  directly 
with  Healey  Falls.  A  number  of  low  tension  feeders 
have  also  been  added  to  increase  the  territory  covered 
by  the  substations  already  in  operation.  To  keep  up 
with  the  increasing  demand  for  power,  additional  generat- 
ing equipment  has  been  installed  at  Healey  Falls,  and 
other  new  developments  are  contemplated. 

The  generating  stations  are  all  Hydro-Electric, 
developed  along  the  Trent  Valley  Canal,  the  greater 
number  being  on  the  Trent  River.  This  river  drains  a 
area  of  approximately  4350  sq.  miles.  The  discharge 
varies  considerably  at  different  seasons,  reaching  as  high 
as  6000  to  7000  f.s.  during  the  Spring  freshets,  and 
decreasing  during  dry  seasons  to  as  low  as  1000-1200  f.s. 
during  the  latter  part  of  summer.  The  stations  are 
designed  to  fully  utilize  the  average  minimum  summer 
flow. 

The  power  houses  are  numbered  to  correspond  with 
the  numbering  of  the  dams  along  the  canal.    The  plants 
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at  No.  2  near  Trenton,  and  No.  5  near  Frankford,  rated 
at  3000  K.W.  and  26  K.W.  respectively,  generate  at 
6600  volts  and  feed  into  Sidney  terminal  station  at  dam 
No.  2,  where  the  voltage  is  stepped  up  to  44,000  and  fed 
on  to  lines  H.  R.  &  M.,  feeding  west  to  Port  Hope, 
north  to  Healey  Falls  and  east  to  Belleville.  The  sub- 
station at  dam  No.  1,  which  supplies  Trenton  is  also 
fed  from  Sidney  terminal  station  over  duplicate  feeders 
6600  V.  The  switching  arrangements  at  Sidney  terminal 
are  such  as  to  permit  practically  any  combination  to 
be  made  between  the  power  houses  and  lines.  By  the 
use  of  double  buses  on  both  the  low  and  high  tension 
sides,  the  station  can  be  operated  in  two  independent 
sections.  Synchronizing  apparatus  is  provided  for  paral- 
leling with  any  of  the  power  houses  or  lines.  This 
station  is  also  intended  to  receive  the  power  generated 
at  future  developments  on  this  section  of  the  canal. 

A  6600  volt  feeder  from  Dam  No.  5,  supplies  the 
Commission's  customers  at  Frankford. 

The  power  house  at  dam  No.  11  at  Campbell  ford 
of  3000  K.W.  capacity,  generates  at  2400  volts,  which 
is  stepped  up  in  the  station  to  44,000  volts,  and  feeds 
on  lines  A  to  Delora,  Madoc  and  Sulphide  and  G.  to 
Belleville.  A  6600  volt  feeder  supplies  the  rural  district 
between  Campbellford  and  Hoard's,  and  a  2400  volt 
feeder  supplies  the  Commission's  Power  customers  at 
Campbellford.  A  2400  volt  tie  line  also  connects  with 
dam  No.  12,  from  which  the  Commission  receives 
1150  K.W.  by  contract  with  the  town  of  Campbellford. 

The  Healey  Falls  Plant  at  dam  No.  14,  of  9000  K.W. 
capacity,  generates  at  6600  volts,  which  is  stepped  up 
in  the  station  to  44,000  volts  and  feeds  on  lines  O.  to 
Belleville  and  R.  to  Trenton,  and  will  also  feed  the  new 
tie  line  between  this  point  and  Peterboro.  Special 
switching  equipment  is  provided  for  operating  the  station 
in  three  separate  sections  if  necessary. 

The  generating  station  at  dam  No.  18,  at  Peter- 
boro, of  1500  K.W.  capacity,  generates  at  2400  and 
6600  volts,  which  is  stepped  up  to  44,000  volts  in  a  trans- 
former station  near  the  power  house,  and  connects  with 
line  K.  to  Port  Hope  and  Lindsay.  The  new  tie  line 
will  also  connect  here.  Three  6600  volt  and  one  2400  volt 
feeders  from  No.  18  to  the  Peterboro  sub-station  supply 
the  Peterboro  Utilities  Commission  and  the  Peterboro 
Radial  Ry. 

The  station  at  dam  No.  30  at  Fenelon  Falls  generates 
about  700  K.W.  at  550  volts.  This  is  stepped  up  to 
11,000  and  is  transmitted  to  the  substations  at  Lindsay, 
where  it  is  stepped  down  to  4160  volts.  Power  from 
line  L  from  Peterboro  is  also  stepped  down  to  4160, 
No.  30  being  operated  in  parallel  with  this  line. 

The  K.W.  ratings  given  above  are  on  a  basi ;  of  80'  / 
power  factor.  The  plants  at  No.  2,11  and  14  are  equipped 
with  Tyrill  regulators  for  maintaining  constant  voltages. 
A  synchronous  condensor  set  of  1200  K.V.A.  capacity 
is  installed  at  Oshawa,  for  regulating  voltage  and  correct- 
ing power  factor  at  this  end  of  the  line. 
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Switching  stations  are  located  at  Port  Hope  and 
Belleville.  The  Port  Hope  switching  station  forms 
the  junction  of  lines  H.K.  and  C.  The  lines  are  controlled 
by  oil  circuit  breakers,  that  on  line  C.  only,  being  auto- 
matic at  present.  The  switching  station  at  Belleville 
forms  the  junction  of  lines  M.  B.  E.  F.  and  Belleville  tap. 
There  are  two  buses  each  of  which  may  be  cut  into  two 
sections.  Selector  switches  allow  any  line  to  be  connected 
to  either  bus,  and  all  lines  are  controlled  by  oil  breakers, 
those  on  E.  F.  and  Belleville  Tap  being  automatic  at 
present. 

The  transmission  lines  are  carried  on  wooden  poles 
and  total  about  370  miles  in  length.  They  operate  at 
44,000  volts,  the  neutral  being  ungrounded.  As  the 
system  becomes  more  extensive,  it  appears  advisable 
that  the  neutral  should  be  grounded,  in  order  to  localize 
line  troubles  to  the  sections  on  which  they  occur. 

Line  R.  connects  the  Healey  Falls  Power  House 
with  Sidney  terminal  station.  This  line  serves  only  as 
a  feeder  between  the  Plants  in  the  vicinity  of  Campbell- 
ford  and  the  lines  along  the  Lake  front,  there  being  no 
substation  fed  from  it.  It  is  designed  to  transmit 
7000  K.W.  Sectionalizing  switches  are  located  at  Myers- 
burg  and  Wooler.  This  line  was  built  to  carry  a  second 
circuit. 

The  Western  section  includes  lines  H.  C.  K.  &  L. 
It  is  connected  to  generating  station  at  Sidney  Terminal, 
Peterboro  and  Lindsay,  through  automatic  oil  circuit 
breakers,  and  with  the  tie  line  from  Peterborough  to 
Healey  Falls  in  service,  it  will  be  also  fed  from  the  latter 
point.  It  will  be  noted  that  lines  R.  H.  K.  and  Y.  will 
form  a  closed  loop.  This  gives  duplicate  service  to 
Peterboro  and  to  all  other  sub-stations  on  the  loop. 
In  case  of  a  line  breakdown,  the  faulty  section  can  be 
cut  out  and  service  restored  on  the  entire  section. 

Similarly,  on  the  Eastern  section,  lines  O.  G.  B.  M. 
&  R.  from  a  loop,  so  that  any  section  of  these  lines  that 
may  be  in  trouble  can  be  cut  out,  and  service  quickly 
restored.  This,  with  the  duplicate  lines  from  Belleville 
to  Lehigh,  gives  the  greater  part  of  the  load  on  this 
section  two  possible  points  of  supply. 

The  Northern  section  consists  of  lines  A.  Q.  Madoc 
tap  and  Delora  Tap.  Line  Q.  forms  a  loop  with  line  G. 
and  the  section  of  line  A  between  No.  11,  Power  House 
and  Harold.  As  there  is  no  automatic  circuit  breaker 
on  line  Q.,  one  set  of  switches  is  normally  left  open  on 
one  side  of  Stirling  tap  tower,  to  prevent  trouble  on 
either  the  eastern  or  northern  sections  from  causing 
interruptions  on  both. 

The  fact  that  the  system  is  supplied  from  generating 
stations  at  widely  separated  points  is  a  further  protection 
against  interruptions.  For  instance  lines  M.  R.  and  K. 
might  all  be  out  at  the  same  time,  and  the  service  on 
lines  H.  and  C.  maintained  through  Sidney  terminal 
station  from  power  house  No.  2  and  No.  5. 

All  power  houses  and  transmission  lines  are  normally 
operated  in  parallel.  The  transmission  system  may 
therefore  be  considered  as  a  bus  into  which  all  power 
houses  feed,  the  power  being  distributed  to  sub-stations 
located  as  required.  This  arrangement  is  very  flexible 
from  an  operating  standpoint.    The  total  load  can  be 


divided  between  the  various  power  houses  in  any  propor- 
tion desired,  or  can  be  transferred  from  one  station  to 
another  in  such  cases  as  a  break-down  of  generating 
equipment,  sudden  reductions  in  stream  flow  etc.  During 
the  low  water  season  it  is  possible  by  properly  distributing 
the  load,  to  obtain  the  greatest  use  of  the  water  at  all 
plants.  Also,  in  the  winter  months,  the  turbines  and 
racks  may  become  blocked  with  frazil  ice,  but  as  this 
seldom  occurs  simultanenously  at  all  stations,  the  load 
from  the  plants  shut  down  can  be  transferred  to  those 
not  affected.  Parallel  operation  is  also  a  great  assistance 
in  maintaining  proper  regulation,  as  variations  in  load 
are  divided  between  all  power  houses,  instead  of  falling 
on  one. 

There  are  occasions  however,  when  it  is  advisable  to 
operate  the  system  in  two  or  more  separate  sections,  such 
as  when  storms  are  passing  over  the  lines,  or  when  trying 
out  the  lines  to  locate  trouble.  Special  switching  arrange- 
ments are  provided  for  this  purpose.  As  previously 
stated,  the  power  house  at  Healey  Falls  may  be  arranged 
to  operate  in  three  distinct  sections,  each  feeding  a  separate 
line.  It  is  possible  at  Sidney  terminal  station  to  make 
practically  any  combination  necessary  between  No.  2 
and  No.  5,  power  houses  and  the  outgoing  lines.  The 
switching  station  at  Belleville  has  two  separate  buses, 
each  of  which  may  be  cut  in  two  parts,  so  that  practically 
any  combination  of  lines  may  be  made. 

The  operation  of  the  system  is  under  the  direction  of 
the  load  despatcher  at  Belleville.  A  private  telephone 
system  following  the  transmission  lines  connects  with 
all  stations  and  patrolmen.  It  is  the  despatcher's  duty 
to  see  that  there  are  sufficient  generators  in  service  to 
carry  the  load,  and  to  maintain  the  proper  distribution  of 
load  and  excitation  between  the  various  power  houses. 
In  cases  of  trouble  he  orders  the  necessary  switching  for 
sectionalizing  and  testing,  and  gives  all  clearances  for 
work  on  the  lines.  For  this  work,  an  operating  diagram 
is  used,  which  shows  the  electrical  lay-outs  at  all  stations, 
with  indicators  to  show  whether  the  various  switches  are 
open  or  closed. 

A  regular  system  of  patrols  covers  the  entire  trans- 
mission system  weekly,  the  object  of  which  is  to  inspect 
the  physical  condition  of  the  lines,  and  note  all  defects 
that  may  later  lead  to  breakdown.  The  patrolmen 
are  available  at  all  times  for  further  inspection  and 
repairs  in  times  of  trouble.  Any  defects  found  are 
repaired  in  such  a  way  and  at  such  times  as  to  reduce 
interruptions  to  service  to  a  minimum. 

The  automatic  protection  to  service,  lines  and 
apparatus  on  such  a  system,  is  a  fairly  complicated 
problem.  In  addition  to  the  relays,  (devices  that  auto- 
matically open  switches  under  predetermined  conditions) 
at  all  points  of  distribution,  the  lines  are  equipped  with 
relays  at  the  sources  of  power  and  at  the  switching 
stations.  These  relays  all  have  a  definite  adjustable 
time  setting,  and  this  setting  is  adjusted,  having  regard 
to  the  position  of  the  line  and  the  sources  of  power,  so^ 
that  a  minimum  amount  of  line  is  isolated  when  trouble 
developes.  This  localizes  disturbances  and  ensures  service 
to  the  parts  of  the  net  work  not  affected. 

Two  factors  of  importance  in  the  loading  of  such  a 
system  are  the  load  factor  and  the  diversitv  factor. 
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The  characteristics  of  different  loads,  that  is,  the 
time  of  maximum  and  minimum  demand,  vary  consider- 
ably, so  that  a  resultant  of  these  characteristics  governs 
directly  the  generating  capacity  that  must  be  available 
for  sen-ice  at  any  time  and  the  number  of  hours  a  given 
capacity  is  utilized. 

This  condition  is  observed  by  taking  the  ratio 
between  the  maximum  load  and  the  average  load  over  a 
given  period  and  is  known  as  the  load  factor.  On  the 
Central  Ontario  system  this  factor  runs  around  55% 
taken  over  an  average  year. 

Due  also  to  the  fact  that  the  peak  load  of  a  number 
of  consumers  do  not  occur  simultaneously,  it  is  possible 
to  serve  a  load,  whose  component  peaks  are  in  excess 
of  the  actual  rating  of  the  apparatus  in  service.  This  is 
called  the  diversity  factor  and  is  the  ratio  between 
the  sum  of  the  various  peak  load  and  the  actual  maximum 
load  a  recorded  on  the  station  meters  for  a  given  time. 
On  the  system  described,  it  varies  between  1.05%  and 
1.15%. 

The  population  served  by  this  system  runs  well 
over  100,000  and  the  industries  served  include  plants 
for  the  manufacture  of  chemicals,  automobiles,  portland 
cement,  rubber  goods,  ore  reduction,  wood  pulp,  crushed 
stone,  and  the  many  varied  industries  found  in  the 
different  towns.  In  view  of  the  present  coal  situation 
and  its  prospects  for  the  future,  it  is  apparent  that 
Central  Ontario  is  fortunate  in  the  progress  made  toward 
independence  of  this  commodity  for  industrial  purposes. 


The  Commission's  engineers  are  at  present  investigat- 
ing new  relays  and  if  considered  advisable,  these  will  be 
installed,  replacing  earlier  types  of  relays.  With  the 
closing  in  of  the  loops  referred  to,  reverse  power  relays 
will  also  be  installed  at  certain  points  on  the  loop,  so  that 
sections  in  trouble  can  be  isolated  without  interfering 
with  service  to  any  of  the  towns. 

New  power  houses  for  the  Trent  River  system  are 
under  consideration  and  a  good  deal  of  engineering  has 
been  done.  It  is  hoped  that  construction  will  commence 
in  the  very  near  future. 

The  Commission  is  installing  a  very  large  plant  at 
Queenston,  consisting  of  4  -  48,000  K.V.A.  units.  In 
this  connection  an  investigation  is  being  conducted  into 
the  engineering  and  economic  possibilities  of  building 
a  transmission  line  from  Toronto  to  Oshawa,  tying  in  the 
Central  Ontario  System  with  the  Niagara  system. 

This  would  mean  frequency  changers  in  Toronto, 
and  probably  44,000  volt  transmission  line  from  that 
point  to  Oshawa,  the  frequency  changers  serving  the 
double  purpose  of  changing  the  frequency  from  25  to  60 
cycles  or  vice  versa,  and  they  could  also  be  used  as  con- 
densors  to  help  out  the  power  factor  on  the  Toronto  end 
of  the  Niagara  System  and  also  for  ths  western  end  of 
the  Central  Ontario  System. 

This  would  give  double  service  to  points  west  of 
Port  Hope  and  also  makes  available  any  quantity  of 
power  that  may  be  required  in  the  Central  Ontario 
District. 


Cotton  Rope  for  Power 
Transmission 


J.  Melville  Alison 


The  subject  of  ropes  for  power  transmission  is  given 
close  attention  and  consideration  by  engineers  engaged  in 
this  class  of  work  in  England  in  fact  it  is  fair  to  say  that 
in  Great  Britain  this  subject  is  given  closer  technical  and 
practical  consideration  than  it  has  hitherto  been  given  on 
this  side,  particularly  from  the  rope-makers'  standpoint. 

Features  of  Enghsn  Practice 

The  outstanding  features  of  English  practice  may  be 
briefly  stated  as  follows: 

1.  Cotton  has  entirely  supplanted  any  other  material 
for  transmission  work  in  England  —  manila  is  of  the  dim 
and  distant  past. 

2.  The  ropemaker  is  consulted  as  to  plant  layouts, 
speeds,  sheave  diameters,  centres,  grooving,  etc.,  and  his 
opinion  is  deferred  to. 

3.  Guarantees  of  maintenance  are  required  and  given 
in  almost  all  installations. 

4.  The  manila  and  steel  rope  manufacturers  employ 
cotton  ropes  for  transmitting  their  power. 

Read  before  Montreal  Branch,  April  22nd,  1920. 


5.  The  efficiency  and  longevity  of  cotton  ropes  have 
commanded  the  employment  of  this  material  in  the 
manufacture  of  transmission  ropes. 

It  is  necessary  at  the  outset  to  state  why  cotton 
should  dominate  other  materials.  Longevity  and  a 
higher  factor  of  efficiency  are  the  factors  in  the  case. 
The  longest  life  we  have  is  of  ropes  installed  in  October 
1879  (in  24-hr  day  work),  and  still  doing  service,  but  it  is 
common  to  find  cotton  ropes  doing  night  and  day  duty 
for  periods  of  twenty  years  and  over.  A  higher  initial 
cost  is  readily  overlooked.  In  rolling  mill  practice  we  get 
up  to  ten  or  more  years  for  hot  roll  work,  and  fifteen  or 
more  in  cold  roll  tin  plate  mills. 

In  England  possibly  the  rope  drive  is  utilized  much 
more  freely  than  in  Canada  or  United  States,  but  on  the 
other  hand,  the  installations  here,  are,  in  many  instances, 
much  larger  than  in  England. 

Cotton  vs.  Manila 

In  discussing  the  question  of  cotton  or  manila  for 
transmission  ropes,  one  must  not  lay  too  much  stress. 
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upon  initial  cost,  for  although  cotton  is  dearer  than 
manila,  its  superior  resilience,  grip  and  groove  impact  add 
so  greatly  to  driving  force  that  up  to  one-third  more 
horse-power  may  be  transmitted.  Further,  its  prolonged 
life,  being  reckoned  at  approximately  five  to  one,  will 
reduce  apparently  excessive  first  charges  to  an  insignificant 
item. 

The  loss  of  production  due  to  frequent  stoppage  for 
replacement  or  take-up  of  manila  ropes  must  however  be 
figured  as  the  greatest  argument  in  favor  of  cotton  ropes 
which  seldom  require  further  attention,  particularly  on 
English  System  Drives,  after  they  have  been  properly 
fixed  by  a  skilled  splicing  mechanic. 

Tensile  Strains 

The  tensile  strain  of  a  driving  rope  does  not  enter 
largely  into  the  problem,  else  manila  would  undoubtedly 
hold  the  field,  but  its  fibres  are  of  so  harsh  and  wiry  a 
nature,  that  the}''  do  not  take  kindly  to  the  successive 
twisting  and  bending  operations,  nor  do  they  cling  to  the 
sheaves  with  the  tenacity  of  the  softer  material.  Having 
little  natural  resilience,  the  strands  scrub  one  upon  the 
other,  setting  up  internal  abrasion,  which  not  only  proves 
an  inconstant  quantity,  but  also  invariably  leads  to 
repeated  tightenings. 

Three  vs.  Four  (or  More)  Strand  Ropes 

Rope  of  three,  four  or  even  seven  strands  is  sometimes 
employed,  but  since  the  contest  lies  mainly  between  the 
three  and  four  strand,  it  will  suffice  to  demonstrate  the 
advantage  held  by  the  three  strand  over  the  four  or  any 
other  construction. 


Fig.  1.     Section  of  Three  and  Four-Strand  Ropes. 

Examining  the  section  of  a  three  strand  rope,  (fig.  1), 
we  obtain  an  equilateral  triangle  by  connecting  the  centres 
of  each  strand,  demonstrating  the  triangulation  of  the 
strains,  a  principle  adopted  by  all  engineers  ;n  erecting 
angular  constructions,  such  as  bridges,  etc.  In  a  rope  of 
this  construction  we  have  a  trinity  of  elastic  spirals,  so 
supple  that  they  will  bend  to  and  fro  without  disturbing 
their  formation.  With  the  four  strand  rope,  adopting 
the  same  method  of  connecting  the  strand  centers,  we 
obtain  a  square  and  an  illustration  of  the  parallelogram 
of  forces  from  the  four  centers.  Again,  the  four  strand 
rope  cannot  be  constructed  without  a  supporting  core,  and 
since  this  is  indispensable  to  its  construction,  its  collapse 
must  mean  the  dislocation  of  the  whole  structure,  and  as 
the  core  represents  only  about  one  fortieth  of  the  area, 
it  may  be  reasonably  assumed  that  the  superior  force 
exerted  by  the  alternate  contraction  and  extension  of  the 


spiral  as  the  rope  passes  over  the  sheaves,  must  tend 
toward  the  breaking  up  of  this  core,  the  period  of  endur- 
ance being  limited  by  its  elasticity  and  the  tension  at 
which  it  is  laid.    This  is  what  actually  takes  place. 
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Fig.  2.     Relative  Elongation  of  Three  and  Four  Strand  Ropes. 

Spiral  Elongation 

This  will  probably  be  the  more  readily  grasped  by 
referring  to  Fig.  2  which  shows  a  three  and  four  strand 
rope  in  parallel,  with  the  turns  of  one  strand  indicated 
by  the  figured  lines.  Thus  the  turns  of  the  three  strand 
gradually  gain  upon  the  four  in  the  proportion  of  one  in 
five  or  in  other  words,  six  turns  of  the  three  strand  occupy 
the  space  of  five  turns  on  the  four  strand,  i.e.,  in  ropes 
of  the  same  thickness.  The  strand  spiral  of  a  seven  strand 
rope  is  nearer  the  straight  line,  being  almost  double  the 
length  of  a  three  strand  rope. 

It  will,  therefore,  be  acceptable  that  the  medium 
engaging  the  greatest  number  of  turns  should  prove  to 
be  the  most  resilient  and  more  capable  of  disposing  of 
the  shocks  and  stresses  set  up  for  instance  in  rolling  mill 
work  than  any  other.  Again,  as  affecting  the  bending 
capacity  of  the  rope,  another  important  difference  is 
observable  —  only  two  strands  appear  between  every  turn 
of  a  three  strand,  while  three  occupy  the  spaces  between 
every  turn  of  a  four  strand. 

Grooving 

In  laying  out  a  groove  it  should  always  be  borne  in 
mind  that  a  rope  is  to  all  intents  and  purposes  an  elastic 
wedge  and  reaches  its  highest  driving  capacity  when  it  is 
pressed  to  the  shape  of  the  groove  itself.  This  cuneiform 
ought,  therefore,  to  be  anticipated,  for  if  the  sides  of  the 
groove  are  merely  shown  as  tangent  to  the  circle,  repre- 
senting a  given  size  of  rope,  and  this  is  so  with  all  Amer- 
ican illustrations  I  have  seen,  then  there  is  always  the 
danger  of  making  the  groove  too  shallow,  so  that  when 
the  compression  takes  place,  and  possibly  after  a  short 
term  of  running,  the  rope  is  liable  to  find  its  way  to  the 
bottom  of  the  groove,  when  gripping  is  considerably 
weakened  and  slipping  takes  place,  the  true  indication  of 
which  is  heated  sheave  rims.  Grooves  with  curved  sides 
have  proved  not  only  hindrance  to  driving  force,  but  also 
a  stimulus  to  that  destructive  rolling  action  which  is  the 
very  antithesis  of  good  practice,  and  should,  therefore, 
always  be  discouraged. 

Hence,  curves  being  disallowed,  permit  only  the 
angular  groove,  and  we  contend  that  the  rope  should 
decide  the  angle  of  the  groove  and  not  the  groove  the 
rope. 
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Fig.  3. 

Without  use  of  the  protractor,  the  groove  demanded 
by  a  given  size  of  rope,  may  be  set  out  as  shown  in  Fig.  3. 

First  set  a  circle  of  equal  diameter  to  the  rope,  draw 
the  vertical  and  horizontal  centre  lines.  The  chord  of 
the  arc  AB  is  then  marked  off.  This  becomes  the  unit 
measurement  and  when  laid  off  downward  along  the 
vertical  line  from  the  centre  of  the  circle,  indicates  the 
centre  of  the  curve  of  the  bottom  of  the  groove.  Laid 
off  a  second  time  from  this  centre,  the  apex  of  the  inverted 
angle  of  the  groove  is  determined.  This  angle  always 
comes  out  at  about  40  deg.  whatever  the  size  of  the  rope 
may  be.  Extend  the  lines  of  the  angle  through  BB, 
cutting  off  segment  of  the  circle  on  the  way,  until  they 
intersect  the  upper  horizontal  line  at  CC,  which  points 
fix  the  radii  of  the  mid-flanges.  This  groove  may  be 
taken  as  a  standard  for  ropes  over  1-inch  diameter  and 
also  shows  the  approximate  actual  compression  which 
takes  place  in  a  rope  at  work. 

The  value  of  good  grooving  cannot  be  too  strongly 
advanced.  A  further  great  benefit  to  be  obtained  in 
successful  transmission  is  by  polishing  the  grooves.  It  is 
difficult  to  understand  why  the  engineer  has  not  seen  to 
this  being  done  here,  since  it  must  be  a  grievous  fact  to 
him  to  know  that  his  second  set  of  ropes  will  do  better 
than  his  first,  pointing  to  the  fact  that  the  first  set  are 
expected  to  polish  the  tool  marks  from  the  grooves. 

Fixed  or  Revolving  Ropes 

It  has  been  a  matter  of  education  in  England  to  get 
the  engineer  to  agree  as  to  whether  the  fixed-wedged  or 
revolving  rope  is  the  better  driving  medium.  The  wedged 
rope  with  its  angular  formation  gains  in  groove  contact 
over  the  revolving  rope,  and  contact  means  power.  Fur- 
ther, the  wedged  rope  cannot  have  the  tendency  to  slip 
which  the  revolving  ropes  would  have,  and  also  the  life 
of  the  revolving  rope  is  considerably  reduced.  The  cause 
of  ropes  revolving  is  difficult  to  ascertain,  but  it  is 
computed  thai  the  life  of  a  rope  is  reduced  by  at  least 
one-third  when  it  revolves. 


Ropes  which  are  underworked  will  very  often  tend 
to  revolve,  a  golden  rule  in  rope  transmission  being  that 
ropes  like  work  to  do. 

Perhaps  the  most  apt  illustration  of  a  wedge-shaped 
medium  is  the  drive  on  a  motorcycle,  where  a  V-shaped 
belt  is  fitted  to  a  V-groove,  without,  however,  the  belt 
reaching  bottom,  yet  obtaining  the  greatest  possible 
groove  contact  and  impact. 

Longevity  of  Cotton  Ropes 

As  to  the  life  of  cotton  ropes  much,  of  course,  depends 
upon  their  size  and  the  conditions  under  which  they  have 
to  work.  All  things  being  equal,  durability  may  be 
gauged  by  sectional  area,  and  the  most  economical 
diameters  range  from  \y<i  in.  to  1%  in.,  more  of  the  latter 
being  used  in  England  than  any  other  size.  For  rolling 
mill  work,  however,  it  so  often  becomes  a  matter  of  sheave 
widths,  that  2  in.  ropes  are  generally  used.  A  remarkable 
case  of  longevity  may  be  mentioned  of  24  cotton  ropes 
1%  in.,  diameter  employed  to  transmit  820  h.  p.  at  a 
velocity  of  4396  ft.  direct  from  the  engine  fly  wheel 
28  ft.  in  diameter,  in  a  Lancashire  cotton  mill.  These 
were  fixed  in  October,  1879,  and  are  still  running  in 
24-hour  a  day  service,  a  period  of  over  40  years.  Another 
set  has  been  working  28  years,  on  an  average  of  20  hours 
per  day,  and  appear  little  the  worse  for  wear. 

Such  cases  of  longevity  lead  to  the  conclusion  that 
fatigue  of  material  due  to  constant  activity  does  not 
readily  manifest  itself  in  well-made  cotton  ropes.  Their 
quick  recovery  from  driving  strain  is  suggested  as  the 
cause,  since  they  pull  down  on  the  working  side  and  bulge 
out  to  their  normal  diameter,  immediately  upon  passing 
to  the  idle  or  slack  side  of  the  drive. 

English  vs.  American  Systems 

There  are  advocates  of  both  systems  on  this  side  of 
the  Atlantic.  We  in  England,  are  almost  exclusively 
roped  under  the  English  multiple  system,  —  and  have 
little  experience  of  the  American  continuous  method. 
Our  education  however  in  this  latter  has  been  consider- 
ably advanced  during  the  last  six  to  ten  years  on  this 
side,  and  it  has  been  amply  demonstrated  that  good 
cotton  rope  on  the  continuous  system  will  pay  for  itself 
dollar-for-dollar,  and  give  a  handsome  return  on  the 
investment. 

In  England  we  are  satisfied  that  the  multiple  rope 
system  is  the  better  in  all-round  practice.  Immunity 
from  stoppage  is  the  most  important  factor,  since  it  is 
seldom  that  more  than  one  rope  gives  way  at  a  time. 
The  offender  may  be  laid  aside  to  await  a  favorable 
opportunity  for  replacement.  An  admission  made  to  me 
by  one  of  the  leading  authorities  of  the  American  system 
was  that  while  all  his  experiments  had  been  made  with 
manila  rope  he  had  the  impression  he  could  get  still  better 
results  with  a  good  cotton  rope. 

Short  Centres 

For  evidence  of  the  fact  that  by  adding  sufficient 
rope  to  make  up  any  deficiency  in  contact,  driving  may 
be  successfully  accomplished  when  sheaves  are  almost 
touching,  we  need  only  refer  to  the  case  of  an  engine  in 
Scotland,  (Fig.  4),  where  spur  gearing  was  removed  and 
rope  sheaves  fixed  on  the  same  centres,  permitting  only 
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a  clearance  of  8"  between  sheave  rims.  A  load  of  360  h.p. 
is  comfortably  transmitted  with  16  ropes  1%  in.  diameter. 
At  a  mill  in  the  north  of  France  the  sheaves  are  so  close 
that  a  finger  would  scarcely  pass  between  them. 


P^v^J 

fr         / 

'2Sii^2 

EH^r  •         HP* 

|                " 

Fig.  4.     Short  Centre  Rope  Drive. 

A  drive  has  been  erected  for  the  Armstrong-Whit- 
worth  Company  of  Canada  Limited,  at  Longueuil,  Que., 
in  which  the  sheaves  are  108  in.  and  72  in.  in  a  rolling 
mill  plant,  with  only  15  ft.  centres  and  grooves  for  12  —  1% 
in.  ropes,  which  allows  for  only  7'  6  between  rims.  This 
drive  was  fitted  under  guarantee  of  maintenance  from  the 
ropemakers,  who  originally  were  consulted  on  the  scheme. 
Over  Roping 

Over  roping  certainly  retards  efficiency.  The  fault 
sometimes  manifests  itself  by  the  slack  changing  with  the 
pulling  side,  and  at  other  times  by  the  ropes  travelling 
across  the  grooves  or  even  leaving  the  pulleys  altogether. 
When  such  troubles  arise  it  is  best  to  remove  one  or 
several  ropes  if  need  be,  without  interfering  with  the 
splicing.  Pass  them  over  both  pulleys  and  tie  them  well 
back  to  avoid  revolving  shafts.  They  can  then  be  readily 
put  back  to  work  as  the  others  give  out.  We  have  known 
instances  where  half  the  original  number  were  taken  off 
before  satisfactory  driving  was  obtained.  This  state  of 
things  frequently  arises,  even  under  fairly  regular  loads, 
when  actual  requirements  come  below  the  calculated 
power. 

Over  or  Under  Driving 

While  it  is,  and  has  been,  generally  accepted  that  the 
slack  side  of  the  drive  should  come  on  top,  this  position 
is  not  always  obtainable,  nor  is  it  under  all  circumstances 


desirable.  With  an  erratic  or  fluctuating  load  such  as 
obtains  in  rolling  mill  practice,  we  recommend  the  slack 
to  come  on  the  bottom.  The  variable  load  of  the  mill 
tends  to  set  up  considerable  oscillation  in  the  ropes  and  if 
the  slack  is  above,  may  cause  the  ropes  to  ride  or  even 
jump  off  the  sheaves.  On  the  other  hand,  if  the  slack 
is  below,  any  tendency  of  the  rope  to  wander  from  its 
appointed  track  is  held  very  largely  in  check  by  the  pull 
on  the  tight  side,  also  gravity  and  the  weight  of  rope  will 
control  the  oscillations. 

Rope  Guards 

If,  however,  ropes  persist  in  wandering  from  their 
appointed  track,  we  recommend  the  erection  of  a  rope 
guard,  in  comb  fashion,  which  should  be  placed  approxim- 
ately 10  percent  of  the  centres  away  from  the  driven 
sheave.  In  rolling  mill  practice  in  England  this  is  very 
freely  adopted. 

Sheave  Diameters 

Sheave  diameters  have  a  very  important  bearing 
upon  the  question  and  while  in  England  the  minimum 
standard  is  taken  as  approximately  30  times  the  diameter 
of  rope,  in  America  40  to  50  times  is  accepted. 

This  however  is  largely  a  question  of  speeds  to  sheave 
size,  as  for  instance  a  y/'  rope  will  run  comfortablv  over 
a  4"  sheave  at  1000  R.P.M.,  a  1"  rope  over  a  22"  sheave 
at  3000  R.P.M.,  and  it  is  only  when  the  speed  rises  to 
5000  feet  P.M.  that  we  meet  the  30  times  rule  for  1"  rope. 

Here  again  cotton  scores  over  manila,  since  its  soft- 
ness readily  admits  of  superior  bending  properties  while 
the  native  harshness  of  manila  and  almost  entire  absence 
of  resilience  compel  a  higher  minimum  sheave  diameter 
to  which  ropes  of  this  material  can  be  bent  over.  This 
power  table  is  calculated  upon  an  average  contact  arc 
of  170  deg. 

Centrifugal  Force 

Groove  impact  also  acts  in  opposition  to  centrifugal 
force,  which  has  proved  so  potent  a  factor  in  belt  driving, 
that  whatever  is  done  by  way  of  compounding  with 
narrower  belts,  adhesive  dressings,  or  squeezing  out  the 
inevitable  air-cushion,  it  will  assert  its  retarding  influence 
at  a  velocity  fixed  roughly  at  about  3000  feet  per  minute, 
when  the  power  calculated  on  the  basis  of  width  must  be 
discounted  in  proportion  to  the  increase  in  speed. 

As  affecting  the  rope  drive,  however,  many  tables 
are  compiled  whereby  a  steady  decrease  of  transmitted 
power  over  4800  feet  per  minute  is  shown,  until  we  find 
ropes  at  7000  feet  capable  of  transmitting  only  half  the 
load  of  the  same  rope  at  4800  feet. 


Diameter  of  Ropes. 

Velocity  in  feet 
per  minute. 

)." 

5"        3" 

S               1 

7"       l" 
8          ^ 

11" 

r,"V- 

11"  15" 

i; 

is 

_ 

1000 

2000 

3000 

4000 

4 

4  J 
5^ 

6  9 

7  lOi 
8H2i 
..  14i 

12;  15 
14    18 
17    22 
20    26 

19 
23 
28 
32 
38 
44 

24 
28 
32 
36 
43 
52 
62 

28 

Ml 
36 
40 
48 
58 
7u 

34    39 
:',7    43 
lo    48 
16    54 
55    64 
68    78 
84    98 

46 
51 

64 

92 

111 

53 
58 
65 
73 
87 
105 
131 

75 

117 

5000 

23    30 
.      35 

6000  . . 

7000  . 
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While  few  cases  of  rope  transmission  exceed  a  velocity 
of  5000  feet,  possibly  because  of  the  necessity  for  specially 
constructed  sheaves,  those  of  higher  speeds  totally 
disprove  the  theory  of  centrifugal  detraction  at  the  higher 
velocities,  but  rather  reveal  a  larger  ratio  of  increase 
than  the  advancing  figures  of  Table  No.  1  indicate. 
We  have  drives  in  England  and  France  running  at  over 
7000  feet  per  minute,  and  transmitting  the  higher  calcul- 
ated horsepower,  but  I  think  all  are  outdone  by  a  drive 
which  I  encountered  in  Cleveland  where  the  ropes  are 
running  at  7800  feet  per  minute.  The  driving  sheave  is 
14  ft.  4  in.  diam.,  making  168  rev.  per  min.  with  driven 
sheave  4  ft.  7  in.  diam.,  and  fitted  with  19  2-in.  ropes  to 
transmit  approximately  1400  h.  p.  The  driven  sheave 
only  shows  a  27}/o  times  diameter  of  rope  but  is  giving 
comparatively  good  service.  This  will  prove  a  unique 
illustration  to  friends  in  England,  but  seems  to  leave 
us  farther  in  the  dark  as  to  centrifugal  force. 

Effect  of  Moisture 

Cotton  ropes  are  also  less  susceptible  to  atmospheric 
changes  than  manila  for  the  reason  that  moisture  more 
readily  evaporates  through  the  fibres,  thus  rendering 
them  practically  immune  from  internal  mildew  which  so 
often  is  apparent  in  a  discarded  manila  rope. 


Arc  of  Contact  with  Slack  Above 

Before  dismissing  the  consideration  of  sheave 
diameters,  it  will  be  well  to  notice  another  phase  of  the 
same  question,  viz.,  that  which  deals  with  the  arc  of 
contact. 

It  needs  but  little  reasoning  to  prove  that  rope 
contact  reaches  its  maximum  when  both  pulleys  are 
equal  in  size,  but  when  unequal  the  utmost  quantity 
realizable  is  that  carried  by  the  smallest  pulley  whether 
it  be  driver  or  driven.  The  full  value  of  this  assessment, 
however,  also  depends  upon  the  centre  distances,  as  may 
be  readily  inferred  by  reference  to  the  geometrical  formula, 
Fig.  5. 

First,  measure  the  length  of  the  two  radii  crossing 
.-it  E  from  A  to  D  off  point  B,  and  from  B  to  C  off  point  A. 


A  line  carried  through  the  centre  at  A  gives  FE.  The 
line  AH  is  gained  by  taking  the  vertical  of  the  top  pulley 
line,  while  equally  dividing  the  angle  AHE  by  C  produces 
the  angle  FAG,  which  represents  an  arc  175  cleg.  By 
bringing  the  small  circle  to  the  second  position  and 
repeating  the  same  formula  the  arc  FAG,  is  constructed 
and  gives  only  146  degrees. 


Fig.  6. 

Arc  of  Contact  with  Slack  Below 

The  formula  is  somewhat  altered  in  order  to  ascertain 
the  arc  of  contact  for  any  distance  of  centres  with  slack 
below.  Therefore,  mark  the  distance  from  A  to  D  and 
B  to  C  at  E,  which  gives  the  curve  radius  for  the  under 
slack  and  constructs  FAG  by  the  lines  EF  and  AG,  the 
latter  vertical  with  the  upper  line  over  top  of  circle,  thus 
declaring  an  angle  of  140  degrees.     (See  Fig.  6.) 

This  formula  will  be  found  useful  for  ascertaining 
Dthe  depths  of  rope  pits,  by  what  may  be  termed  the 
ultimate  slack. 

Generally  speaking,  it  is  advisable  to  discount  the 
transmitting  value  of  the  ropes  by  the  amount  of  dif- 
ference between  the  actual  arc  of  contact  and  170  degrees, 
but  when  the  sheaves  are  comparatively  large,  these 
difference  may  be  neglected. 

While  an  effective  working  tension  of  about  200  lb. 
per  sq.  in.  of  rope  section  may  be  calculated  upon,  this 
figure  may,  in  some  cases,  be  profitably  exceeded.  To 
quote  an  instance,  a  large  sheet  rolling  mill,  when  first 
installed,  was  driven  by  26  ropes  2  in.  diameter  by  electric 
motors  and  to  provide  against  a  peak  load  of  1500  h.  p. 
was  helped  by  the  momentum  of  two  heavy  fly  wheels 
making  35  r.  p.  m.  or  a  peripheral  velocity  of  3516  ft. 
Tests  conducted  under  working  conditions  revealed  a 
high  rate  of  resistance,  which  diminished  as  the  load 
rapidly  advanced  from  150  to  900  h.  p.  This  was 
considered  due  to  over  roping  at  the  lower  power.  Six 
of  the  ropes  were  accordingly  removed.  Running  with 
only  20  ropes  lowered  their  average  friction  from  (say) 
5.8  to  less  than  3  percent,  brought  about  steadier  transmis- 
sion, and  materially  improved  the  output. 
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Inter-Stranded  Cotton  Driving  Rope 

Allowing  the  claims  in  favour  of  the  three-strand 
rope,  without  further  advocacy  of  the  general  principle 
involved,  it  may  be  logically  contended  that  if  such  a  rope 
possesses  constant  equality  throughout,  if  the  yarns  are 
equal  in  counts,  number,  tensile  strength  and  tension, 
each  one  following  its  appointed  track  without  deviation, 
and  are  all  of  the  best  procurable  quality,  then  we  have 
arrived  at  a  point  bordering  on  perfection  in  the  making 
of  driving  ropes,  and  their  manufacture  and  application 
has  been  a  close  study  for  over  50  years. 


is  maintained  to  the  individual  threads.  In  effect  this 
construction  means  that  with  the  rope  at  work  each 
thread  takes  its  relative  proportion  of  duty,  and  again  in 
wearing  only  the  external  layer  will  show  abrasion,  leaving 
the  next  layer  intact.  This  feature  is  of  significant  value, 
since  there  are  many  instances,  where  say  a  1%  in.  rope, 
after  years  of  work  is  reduced  in  diameter,  but  has  still 
sufficient  life  left  in  it  to  enable  it  to  be  removed  to  a  drive 
where  ropes  of  about  \l/>  in.  diameter  may  be  in  use. 
There  is  no  limit  to  length  in  constructing  this  rope 
other  than  may  be  controlled  by  convenience  in  trans- 
portation. 


Fig.  7.     Even  Lay  in  Inter-stranded  Rope  and  Crinkling  in  Ordinary  Rope. 
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Fig.  8. 

This  rope  is  made  expressly  for  power  transmission, 
from  the  finest  selected  American  yarns.  Each  of  the 
three  strands  is  made  up  of  a  succession  of  sheaths  or 
layers  of  yarns,  which  may  be  peeled  off  until  the  centre 
thread  is  reached.  The  rope  is  machine  built,  under 
hydraulic  tension,  so  that  a  perfect  and  combined  tension 
is  secured  to  each  thread,  from  the  moment  these  threads 
are  led  to  the  machine.  The  crinkling  effect  to  be  found 
more  or  less  in  all  rope  made  by  the  ordinary  method 
is  thereby  eliminated. 

As  previously  mentioned,  the  triangulation  of  strains 
is  secured  in  three  strand  ropes  and  in  this  particular  rope 
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Fig.  10.    Vertical  Drive. 

Splicing 

All  that  has  been  said  relative  to  the  making  of  cotton 
driving  ropes  and  their  application  to  transmission  of 
power  would  be  of  little  value  without  some  reference  to 
the  question  of  splicing. 
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TABLE  OF  HORSE  POWERS 
For  Good  Three-Strand  Cotton  Driving  Rope 


Rope 
Veloci 
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13.9 

16.3 

18.9 
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2  9 

4.5 

6.6 

9.1 

11.7 

14.9 

18.4 

22.2 

26.5 

31.1 

36.1 

41.447.1 

2900 

3. 

4.6 

6.8 

9.4 

12. 

15.3 

18.9 

22.8 

27.2 

31.9 

37.1 

42.5  48.4 

3.000 

3.1 

4.7 

7. 

9.6 

12.3 

15.7 

19.3 

23.4 

27.9 

32.7 

38. 

43.6:49.6 

3100 

4.8 

7.2 

9.8 

12.6 

16. 

19.7 

23.9 

28.5 

33.4 

38.9 

44.6|50.7 

3200 

4.9 

7.3 

10. 

12.9 

16.3 

20.1 

24.4 

29.1 

34.1 

39.7 

45.6|51.8 

3300 

5.0 

7.4 

10.2 

13.2 

16.6 

20.5 

24.9 

29.7 

34.7 

40.5 

46.5J52.8 

3400 

5.1 

7.5 

10.4 

13.4 

16.9 

20.9(25.3 

30.3 

35.3 

41.2 

47.4153.8 

3500 

5  2 

7  6 

10.6 

13.6 

17.2 

21.3|25.7 

30.8 

35.9 

41.9 

48.3  54.7 

Rope 
Veloci 
in  feet 
per  m. 


3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4800 
4900 
5000 
5100 
5200 
5300 
5400 
5500 
5600 
5700 
5800 
5900 
6000 


7.7 

7 

7.9 


10.8 
11 


11 

11 

11 

11 

11.5 

11.6 

11.7 

11.8 

11.9 

12. 

12  1 

12.2 

12.3 


.S 


17.5 

17.8 

18.1 

18.3 

18.5 

18.7 

18.9 

19.1 

19.3 

19.5 

19.7 

19.9 

20.1 

20.3 

20.5 

20.7 

20.9 

21 

21 

21 

21 

21 

22 

22 

22 


21.7 

22 

22.3 

22.6 

22.9 

23.2 

23.5 

23.8 

24.1 

24.4 

24.7 

24.9 

25.1 

25.3 

25.5 

25.7 

25.9 

26 

26 

26 

26 

26 

27 

27 

27 


31.3 

31 

32.2 

32.6 

33. 

33.4 

33.8 

34.2 

34.6 

35. 

35.4 

35.8 


36 

36 

36 

37 

37 

37 

37.9 

38 

38 

38 

39 

39 


.2 
.5 
.8 
.1 

.4 
39.6 


42.6 

43.2 

43.8 

44.4 

45. 

45.5 

46. 

46.5 

47. 

47.5 

48. 

48.5 

49. 

49.5 

50. 

50.4 

50.8 

51.2 

51.6 

52. 

52.4 

52.8 

53.2 

53.6 

54. 


55.6 

56.4 

57.2 

58. 

58.8 

59.6 

60.3 

61. 

61.7 

62.3, 

62..9I 

63.5: 
64.1 
64.7 
65  .3i 
65.9 
66.4 
66.9 
67.4 
67. 9| 
68.41 
68.9 
69.4 
69.9 
70  4 


This  is  so  important  to  the  well-being  of  the  system  in  general  that  rather  than  have  installations  spoiled  by 
indifferent  workmanship  expert  splicing  mechanics,  properly  trained  to  this  duty,  are  sent  out  from  England  to  all 
parts  of  the  world. 

We  have  experimented  with  different  devices  of  metal  and  other  couplings,  with  a  view  to  dispensing  with 
splicing,  but  nothing  has  yet  been  found,  which,  in  England,  would  be  considered  against  the  long  splice. 
This  is  usually  calculated  at  about  82  times  the  diameter  of  the  rope. 

Operation  of  the  Quebec  Public  Health  Act 

Theo  ./.  Lafrenihe,  M.E.I.C.,  Chief  Sanitary  Engineer  to  the  Superior  Board  of  Health  of  the  Province  of  Quebec. 


The  first  Public  Health  Act  in  this  province  was 
passed  in  1849,  during  the  cholera  epidemic  of  that  year, 
but  the  act  was  temporary,  to  be  used  at  times  of  epidemics 
only.  The  permanent  act  was  passed  in  1886,  creating 
the  Board  of  Health.  Before  going  into  the  details  of 
the  present  law,  a  brief  review  of  the  first  health  measures 
promulgated  in  this  country,  may  be  of  interest. 

The  first  measure  dates  back  to  1667,  during  the 
French  regime;  the  members  of  the  clergy  were  requested 
to  keep  a  record  of  all  births,  deaths  and  marriages 
occurring  during  the  year,  and  to  transmit  a  copy  of  the 


Read  at  the.  General  Professional  Meeting,  Montreal,  Jan.  29th,  1920. 


same  to  the  civil  authority.  This  order  is  still  in  force 
to-day  in  this  province;  since  1893, a  copy  of  the  record 
is  also  transmitted  to  the  recorder  of  vital  statistics. 

In  1676,  a  law  was  passed  ordering  every  householder 
to  have  a  privy  pit,  and  putrescible  refuse  had  to  be 
disposed  of  without  creating  a  nuisance.  The  inspection 
of  bread  and  meat  was  established  in  1706. 

After  the  cession  of  Canada  to  England,  in  1763,' 
health  matters  remained  stationary,  the  orders  issued 
under  the  French  regime  being  maintained.  During 
that  period,  the  first  measure  of  importance  was  passed 
in  1795,  after  the  separation  of  Quebec  from  Ontario. 
The  typhus    epidemic  in   Ireland  was  threatening  the 
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colony;  in  order  to  guard  against  its  invasion,  the  quaran- 
tine of  all  incoming  ships  was  decreed,  and  the  captain 
of  the  ship  had  to  give  all  information  required  by  the 
inspector  under  the  penalty  of  death  "without  benefit 
of  Clergy." 

From  that  date,  the  government  concerned  itself 
with  Public  Health,  at  times  of  epidemics  only.  A 
campaign  against  smallpox  was  made  during  1815  to 
1821  and  vaccination  was  much  recommended.  The 
cholera  epidemic  of  1832  caused  the  Government  to 
appoint  a  Health  Commission  composed  of  sixteen 
members,  for  the  time  of  the  epidemic  only.  With  the 
appearance  of  cholera  in  1849,  the  legislature  passed  an 
Act  creating  the  Central  Board  of  Health,  with  extensive 
powers,  and  the  act  could  be  applied  whenever  the 
health  of  the  public  was  threatened.  The  act  was  used 
in  1854,  1866,  1885  and  in  1919  during  the  influenza 
epidemic  and  can  still  be  declared  in  force  by  proclama- 
tion. 

Three  years  after  the  confederation,  in  1870,  the 
municipal  code  was  passed,  giving  to  every  municipality, 
the  power  to  make  regulations  concerning  health  matters, 
such  as  inspection  of  buildings,  abatement  of  nuisances, 
construction  of  water  and  sewerage  works,  and  control  of 
infectious  diseases.  Few  municipalities  used  the  powers 
granted  by  this  act  which  contained  the  health  laws  in 
existence  from  1870  to  1885,  and  when  the  smallpox 
epidemic  occurred  in  1885,  the  government  had  to  resort 
to  the  special  act  of  1849.  It  was  then  decided  to  have  a 
permanent  board  of  health  for  the  whole  province  and 
in  1877  a  commission  composed  of  six  members  was 
appointed.  The  powers  granted  were  limited,  being 
rather  advisory  in  their  nature,  but  amendments  passed 
in  1888,  1890  and  1893  made  them  a  real  public  health 
act,  with  enough  powers  to  promote  public  health  in 
the  province. 

At  first,  the  organization  of  the  Board  consisted  of 
a  president,  a  secretary  and  one  inspector,  but  in  1893 
and  1894,  a  statistician,  a  chemist  and  a  bacteriologist 
were  appointed;  in  1899,  consulting  sanitary  engineers 
were  nominated,  and  in  1909  a  division  of  sanitary 
engineering  was  created.  In  1911,  the  province  was 
divided  into  ten  districts,  with  a  medical  inspector, 
in  charge  of  each  district  under  the  direction  of  a  chief 
inspector. 

The  members  on  the  Board  have  been  increased  from 
six  to  ten,  and  to-day  the  Board  is  composed  of  eight 
doctors,  one  dentist,  and  one  engineer  whose  commission 
has  expired  several  months  ago,  but  the  vacancy  has  not 
yet  been  filled. 

The  Quebec  Health  Act,  after  numerous  amendments, 
is  quite  complete.  Powers  are  given  to  municipalities 
by  the  municipal  code  or  the  statutes  of  the  province, 
and  the  Board  of  Health  has  the  authority  to  force  the 
municipalities  to  use  such  powers  granted  to  them.  The 
general  duties  of  the  Board  consist  in  the  study  of  vital 
statistics,  the  investigation  of  the  causes  of  contagious 
diseases,  the  sanitary  control  of  water-supplies  and  water 
courses,  the  surveillance  of  the  local  boards  of  health, 
and  in  making  regulations  respecting  industrial  esta- 
blishments. 


The  section  of  the  Public  Health  which  is  of  special 
interest  to  the  engineer  is  the  one  relating  to  water- 
supply  and  sewerage.  The  clauses  3908  and  3909  are 
similar;  they  require  that  plans  and  specifications  of 
water  and  sewerage  works  and  of  treatment  works  be 
submitted  to  the  Board,  for  approval,  before  their  execu- 
tion. Proposed  extensions  to  old  installations  come  under 
these  two  articles.  The  plans  to  be  submitted  must  be 
prepared  by  a  graduate  engineer,  meaning  an  engineer 
authorized  to  practise  in  the  province. 

No  by-law  providing  for  such  work  can  be  submitted 
to  the  approval  of  the  ratepayers,  before  the  plans  are 
approved  by  the  Board  of  Health.  The  demand  for 
approval  is  made  by  the  municipality,  corporation 
or  person  for  whom  the  work  is  to  be  done,  and  infring- 
ment  of  these  clauses  renders  the  party  liable  to  a  fine 
of  one  hundred  dollars,  and  the  works  may  be  demolished 
when  injurious  to  public  health. 

In  accordance  with  article  3909,  the  Board  has  made 
regulations  determining  the  information  that  must  be 
contained  in  the  plans  submitted.  General  and  detailed 
plans  are  required,  and  must  be  accompanied  by  a  report 
prepared  by  the  engineer,  the  said  report  giving  the 
necessary  data  for  the  comprehension  of  the  project. 

When  the  water  supply  is  derived  from  surface 
waters,  the  Board  will  approve  of  such  plans  only  that 
provide  for  adequate  purification  works,  unless  the 
supply  is  otherwise  protected  against  all  sources  of 
contamination.  If  the  supply  is  of  underground  source, 
a  map  of  the  district  within  1,000  feet  of  the  proposed 
source  showing  houses,  barns,  privies,  etc.,  shall  be 
submitted.  When  for  extra  fire  protection,  there  are 
by-passes  by  which  partly  treated  or  raw  water  can  be 
used,  the  circumstances  under  which  they  are  to  be 
used  shall  be  described,  and  their  frequency  indicated. 
The  valves  controlling  the  by-passes,  when  approved,  shall 
be  sealed  by  a  representative  of  the  Board  of  Health, 
and  opened  only  under  the  provisions  governing  their 
approval. 

The  plans  for  sewerage  works  shall  show  the  entire 
area  of  the  municipality  and  the  proposed  sewers  on  all 
streets,  even  if  the  construction  of  some  of  the  sewers 
is  to  be  deferred.  Where  grades  causing  a  velocity  of 
less  than  1J^  feet  per  second,  with  sewer  flowing  full,  are 
used,  an  explanation  for  the  use  of  such  grades  shall  be  men- 
tioned in  the  engineers'  report.  Under  ordinary  circum- 
stances, the  Board  will  approve  such  plans  only  that  are 
designed  on  the  separate  system.  When  the  combined 
system  is  used,  all  supplementary  data  necessary  to 
calculate  the  run  off,  etc.,  shall  be  furnished.  The 
project  shall  provide  for  sewage  treatment  of  such  a 
nature  as  not  to  cause  undue  pollution  of  the  stream  or 
body  of  water  into  which  the  sewage  or  the  effluent  is 
to  be  discharged. 

When  the  plans  submitted  are  for  the  extension  of 
an  existing  system,  only  such  information  as  is  necessary 
for  the  comprehension  of  the  plans  need  be  furnished. 

A  preliminary  report  of  the  project  may  be  presented 
to  the  Board  of  Health,  prior  to  the  submission  of  final 
plans. 
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Article  3910a  is  of  a  special  character,  and  usually 
does  not  appear  in  similar  acts.  Whenever  the  Board 
finds  that  on  account  of  the  geographical  situation  of 
two  or  more  municipalities  and  for  the  sake  of  their  future 
development,  it  is  necessary  or  advantageous  for  such 
municipalites  to  perform  jointly  certain  sewerage  works, 
for  reason  of  health  or  economy,  the  question  may  be 
referred  to  the  Public  Utilities'  Commission  which 
determines  the  nature  of  the  work  to  be  executed, 
and  apportion  the  cost  of  such  works.  The  object  of 
this  article,  is  to  prevent,  in  the  case  of  contiguous  towns, 
water  intakes  and  sewer  outlets  in  close  proximity.  Any 
municipality  may  borrow  the  necessary  moneys  to 
comply  with  the  order  of  the  Commission  without  affecting 
its  ordinary  borrowing  powers.  One  such  case  is  now 
before  the  Public  Utilities'  Commission. 

Extensive  powers  are  conferred  on  the  Board  by 
articles  3911a,  b,  c,  d  and  e,  which  are  an  adaptation  of  the 
Bense  Act  of  Ohio.  They  permit  the  sanitary  control 
of  rivers  and  the  improvement  of  existing  water  supplies. 
The  method  of  procedure  is  as  follows: — The  Board 
investigates  the  polluted  body  of  water  or  the  source  of 
water  supply,  as  the  case  may  be.  The  results  of  its 
findings  are  transmitted  to  the  interested  parties,  and  a 
conference  is  held  at  which  the  parties  discuss  the  results 
of  the  investagation;  then  the  Board  gives  its  order. 
Any  municipality,  corporation  or  person  who  is  not 
satisfied  with  the  decision  of  the  Board,  may  appeal 
within  a  delay  of  fifteen  days,  and  the  question  is  then 
submitted  to  a  board  of  arbitrators  composed  of  two 
sanitary  engineers,  one  appointed  by  the  party  who  seeks 
revision  and  the  other  by  the  Provincial  Secretary.  If 
necessary,  the  two  engineers  may  appoint  a  third  arbitrator 
or  have  him  appointed  by  the  Superior  Court.  The 
decision  of  the  majority  of  the  arbitrators  is  final,  and  is 
executory  as  if  it  were  an  order  of  the  Board  of  Health. 

Any  municipality,  to  comply  with  the  order  of  the 
Board,  is  authorized  to  borrow  the  necessary  amount 
without  having  to  observe  the  required  formalities  regard- 
ing loans. 

Any  person  or  corporation  operating  waterworks, 
ordered  to  improve  the  quality  of  the  supply,  may  apply 
to  the  Quebec  Public  Utilities  Commission,  who  shall 
establish  the  apportionment  of  the  cost  of  the  improve- 
ment between  the  owner  of  the  waterworks  and  the 
municipality  using  the  supply.  This  provision  is  made 
in  order  to  protect  the  waterworks  owner,  in  the  instances 
where  the  supply  has  become  polluted,  due  to  causes 
beyond  his  control. 

A  heavy  fine  is  provided  to  enforce  this  section  of 
the  act,  and  moreover,  the  Board  has  the  right  to  have 
the  improvements  done  at  the  expense  of  the  municipality, 
corporation  or  person  in  default. 

Most  of  these  powers  have  been  granted  by  the  legis- 
lature since   1915,   and  consequently  their  application 


has  been  somewhat  difficult,  due  to  the  conditions  createc 
by  the  war.  Eight  filtration  plants  have  been  installec 
and  six  more  plants  have  been  ordered;  one  town  ha 
changed  the  source  of  its  supply  and  another  one  is  resist 
ing  the  order  of  the  Board ;  the  case  is  now  before  the  court 
Two  sewerage  systems  have  been  ordered,  and  four  muni 
cipalities  have  been  required  to  join  in  a  common  sewerag 
project. 

Several  water  purification  plants  have  been  installec 
upon  the  recommendation  of  the  Board,  and  to-day 
860,000  people  are  supplied  with  filtered  water,  anc 
170,000  with  chlorinated  water.  Sewage  disposal  work; 
are  seldom  needed  on  account  of  the  high  degree  o 
dilution  obtainable  in  most  cases,  and  it  has  been  th( 
policy  of  the  Board  to  insure  a  safe  water  supply  b} 
water  purification  rather  than  by  sewage  treatment. 

The  study  of  the  water-supplies  in  the  province 
shows  that  there  are  440  waterworks;  half  of  them  an 
very  small,  but  192  serve  minicipalities  with  a  populatior 
of  over  500  inhabitants.  The  combined  populatior 
served  by  these  latter  is  1,383,700. 


Sources  of  water  supplies  in 
500  population. 

Source  of  supply 


Rivers 

Lakes 

Springs  or  wells . 

Total . . . 


town  of  more  thar 


Number  of 
works 

Population 

Per  cent 

of  total 

population 

97 

1,192,512 

86.2 

20 

52,879 

3.8 

75 

138,338 

10.0 

192 


1,383,700      100.0 


It  appears  from  the  table,  that  86.2%  of  the  popula 
tion  is  supplied  with  river  water;  3.8%,  with  lake  water 
10%  with  underground  water. 

The  water  obtained  from  lakes  or  springs  is  generally 
good;  the  water  derived  from  the  rivers  requires  purifica- 
tion. The  supply  of  86%  of  the  population  using  river 
water  is  filtered  or  chlorinated,  but  the  supply  of  the 
remaining  14%,  representing  60  towns,  will  be  difficult 
to  improve,  because  the  towns  are  small.  The  cost  of 
filtration  works  is  almost  prohibitive  for  a  small  municipal- 
ity; and  chlorination,  without  expert  supervision,  doe; 
not  afford  much  protection. 

A  new  method  of  controlling  the  operation  of  water 
purification  plants  has  been  tried  for  a  year.  The  methoc 
consists  in  the  examination,  for  the  presence  of  B.  Coli, 
of  daily  water  samples,  sent  by  mail.  By  this  means, 
any  decrease  in  the  efficiency  of  the  plant  may  be  quickly- 
detected  and  remedied  before  harm  is  done.  Better 
results  have  been  obtained  from  chlorination  plants, 
by  this  continuous  control,  and  it  is  to  be  hoped  that  in 
the  near  future,  all  water  supplies  in  this  province  derived 
from  rivers  exposed  to  contamination,  shall  be  either 
filtered  or  disinfected. 
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The  Seventh  Western  Professional 
Meeting  will  be  held  in  Niagara 
Falls,  September  16th,  17th  and  18th, 
and  the  Eighth  Professional  Meeting 
will  be  held  in  Halifax,  October 
13th,  14th  and  15th. 


Annual  Meeting  1921 

At  a  meeting  of  the  general  committee  of  the  Torontc 
Branch  of  The  Institute  formed  to  arrange  the  details  o 
the  annual  meeting  at  Toronto  next  year  active  step 
were  taken,  ensuring  the  greatest  possible  success  for  thi 
gathering.  The  energy  with  which  the  members  of  thci 
Toronto  Branch  have  taken  up  the  matter  of  the  annua 
professional  meeting  next  year  at  Toronto  combined  wit! 
the  excellent  choice  that  has  been  made  of  the  chairmei 
of  the  various  committees  indicates  that  there  will  be 
held  next  year  in  Toronto  a  meeting  which  will  equal  oi 
surpass  any  other  in  the  annals  of  the  engineering 
profession  in  Canada.  This  year  has  already  seen  th( 
profession  making  notable  strides  in  its  advancement 
and  it  is  intended  by  the  members  of  the  Toronto  Brand 
that  next  year  will  see  the  engineering  profession  in  i 
position  of  strength  and  influence  much  greater  than  ai 
any  previous  time.  The  entire  membership  of  Th< 
Institute  is  behind  the  Toronto  members  in  their  effort: 
in  this  connection,  and  it  is  expected  that  in  attendance 
interest  and  achievement  the  annual  meeting  in  Torontc 
next  year  will  break  all  previous  records. 

The  following  have  been  selected  as  chairmen  of  th( 
various  committees: — General  Committee:  Col.  H.  J 
Lamb,  D.S.O.,  M.E.I. C;  Finance  Committee:  W.  A 
Bucke,  A.M.E.I.C.;  Entertainment  Committee:  Prof.  T 
R.  Loudon,  M.E.I.C.;  Technical  Papers  Committee 
C.  A.  McCarthy,  M.E.I.C.;  Publicity  Committee:  J.  R 
W.  Ambrose,  M.E.I.C.;  Accommodation  Committee 
J.  B.  Carswell,  A.M.E.I.C.;  Service  Committee:  Prof 
H.  E.  T.  Haultain,  M.E.I.C.;  Joint  Secretaries:  L.  W 
Wynne- Roberts,  A.M.E.I.C.,  and  J.  R.  Montague,  A.M 
E.I.C. 

The  dates  suggested  for  the  meeting  are  Tuesday 
Wednesday  and  Thursday  February  the  first,  seconc 
and  third. 


Improving  the  Highway  Improvement  Act 

W.  A.  McLean,  M.E.I.C.,  Deputy  Minister  o 
Highways,  Ontario  is  responsible  for  a  change  in  th 
Highway  Improvement  Act  of  Ontario,  which  gives  i 
striking  illustration  of  the  recognition  that  the  building 
of  highways  involves  technical  knowledge  and  skill,  an< 
that  as  far  as  Ontario  is  concerned  it  is  intended  to  hav 
competent  direction  on  the  construction  and  maintenanc 
of  the  highways  of  Ontario.  The  Council  of  The  Institut 
expressed  its  appreciation  to  Mr.  McLean  in  recognizin 
the  standing  of  the  membership  of  The  Engineering  Insti 
tute  of  Canada,  and  the  sentiments  of  Council  will  b 
endorsed  by  the  membership  of  The  Institute  in  thi 
connection. 

The  wording  of  the  Act  mentioned  is  as  follows: 

His  Majesty,  by  and  with  the  advice  and  consent  o 
the  Legislative  Assembly  of  the  Province  of  Ontari 
enacts  as  follows: — 
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1.  Section  7  of  The  Highway  Improvement  Act  is 
amended  by  striking  out  the  words  "or  some  other 
competent  person"  in  the  third  line,  and  by  adding 
thereto  the  following  subsection:— 

(2)  Every  engineer  hereafter  appointed  by  the 
council  of  a  county,  in  pursuance  of  this  section,  shall 
be  a  graduate  in  civil  engineering  of  a  university  of 
recognized  standing,  or  a  member  of  The  Engineering 
Institute  of  Canada,  or  an  Ontario  land  surveyor. 


A  Notable  Tribute 

Canadian  engineers  have  recently  received  probably 
the  highest  tribute  that  has  yet  been  paid  them,  and 
strictly  as  a  result  of  their  magnificent  work  during  the 
war,  in  getting  preference  by  the  British  Government  for 
engineering  positions  available  in  Mesopotamia.  In  the 
employment  bureau  department  this  month  will  be  found 
an  announcement  calling  for  engineers,  the  remuneration 
being,  generally  speaking  on  a  much  higher  scale  than 
is  being  received  in  Canada.  The  above  incident  will  be 
received  with  satisfaction  by  the  engineering  profession 
in  this  country,  placing  as  it  does  the  official  seal  of 
merit  on  the  Canadian  engineer  and  singling  him  out  as 
having  no  superior  in  the  world. 


Employment  Service  Bureau 

The  employment  bureau  is  an  important  service  to 
the  members  of  The  Engineering  Institute,  and  the  gradual 
but  sure  growth  of  the  utility  of  this  service  during  the 
past  year  has  been  encouraging.  Originally  the  Bureau 
was  confined  largely  to  headquarters  between  issues  of 
The  Journal,  but  a  recent  extension  of  the  work  has 
increased  its  scope.  It  is  now  the  policy  to  forward  to 
the  branch  secretaries  the  information  regarding  applica- 
tions for  engineers  whenever  practicable,  in  order  that  the 
informations  may  be  given  the  widest  possible  publicity 
in  the  shortest  time.  Thus  the  branch  secretaries  have 
information  of  value,  not  only  to  the  members,  but  also 
to  those  not  members  of  the  branch,  who  if  desirous  of 
making  a  change  may  get  in  touch  with  the  nearest 
Dranch  secretary  inquiring  if  recent  application  have  been 
received  for  engineers.  It  may  not  be  generally  known, 
Dut  a  member  living  outside  a  Branch  centre  may  become 
a  member  of  any  branch  upon  written  request  and  receive 
the  notices  of  Branch  meetings.  In  some  cases  the  branch 
secretaries  have  adopted  the  idea  of  giving  a  list  of  the 
atest  vacancies  on  the  post  cards  announcing  the  meet- 
ings, which  applies  particularly  to  the  winter  months. 
The  federal  and  provincial  government,  municipalities, 
railroads  and  industrial  companies,  including  not  only 
the  metal  working  industries,  pulp  and  paper,  contracting, 
and  other  corporations  employing  engineers,  but  also 
companies  not  heretofore  in  the  habit  of  engaging  technic- 
al men  are  making  use  of  the  possibilities  which  The 
Institute  present  as  a  clearing  house  for  engineers.  More 
and  more  will  this  be  the  case  as  it  becomes  better  known 
what  a  distinct  advantage  it  is  to  any  one  requiring  the 
services  of  an  engineer  to  be  able  to  take  advantage  of 


the  facilities  offered  by  The  Institute  and  of  making  the 
fact  known  to  such  a  wide  body  of  highly  trained  men  as 
are  constituted  in  this  organization. 

The  employment  service  bureau  now  being  well 
established  will  attain  great  efficiency  as  the  senior 
employing  members  of  The  Institute  realize  the  usefulness 
to  be  gained  through  using  this  service. 

Engineering  employment  is  fairly  satisfactory  at  the 
present  time,  there  being  still  a  dearth  of  junior  engineers, 
and  the  students  from  the  universities  are  getting  more 
responsible  work  than  was  offered  them  a  few  years  ago. 
The  present  graduating  class  has  been  absorbed  and  many 
of  the  younger  engineers  on  leaving  college  have  the 
choice  of  several  position. 


Message  to  Good  Roads  Congress 


Embodying  good-will  towards  the  Canadian  Good 
Roads  Association  and  a  constructive  suggestion  regard- 
ing making  greater  use  of  technical  men  in  the  con- 
struction of  highways,  the  following  message  was  presented 
to  the  Congress  by  W.  A.  McLean,  M.E.I.C.,  on  behalf 
of  the  Council  of  The  Institute. 

"The  Council  of  The  Engineering  Institute  of  Canada, 
recognizing  the  important  place  which  highway  con- 
struction and  maintenance  must  of  necessity  play  in  the 
social,  industrial,  agricultural  and  commercial  develop- 
ment of  Canada  desires  to  extend  to  the  Canadian  Good 
Roads  Association  best  wishes  for  a  successful  convention 
in  Winnipeg  and  to  assure  the  Association  of  the  interest 
with  which  The  Institute,  representing  the  Engineering 
profession  as  a  body,  will  follow  the  proceedings  of  this 
Congress. 

The  Engineering  Institute  may  be  permitted  to  refer 
with  some  degree  of  satisfaction  to  the  services  which  the 
engineering  profession  has  performed  in  creating  the 
magnificant  network  of  steam  railways  which  to-day 
traverses  all  occupied  portions  of  Canada ;  and  with  some 
pride  may  refer  to  the  distinguished  services  in  the  great 
war  which  the  various  Railway  Construction  Battalions 
of  Canada  were  able  to  achieve  in  competition  with  the  best 
engineering  skill  of  all  nations  achievements  in  war  made 
possible  only  by  reason  of  the  efforts  exerted  and  expe- 
rience gained  under  conditions  of  Peace. 

It  is  to  be  recognized  that  the  improvement  of 
common  roads  has  been  a  matter  of  unfortunate  neglect 
and  that  such  improvement  on  a  substantial  scale  is  now 
the  most  important  public  work  remaining  to  be  carried 
out  in  order  that  Canada  may  be  enabled  to  take  advan- 
tage of  her  wonderful  resources  and  the  opportunities 
which  have  been  created  by  railway  and  canal  con- 
struction and  other  works  of  development. 

Provincial  and  municipal  highway  and  street  depart- 
ments in  the  recent  expansion  of  their  work  it  is  stated 
have  found  difficulty  in  obtaining  experienced  highway 
engineers  to  place  in  charge  of  this  construction.    Such 
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a  shortage  of  highway  engineers,  if  it  exists,  is  probably 
due  in  part  to  the  failure  of  rural  and  urban  Councils  to 
utilize  services  of  engineers  on  minor  works  of  road 
improvement  through  which  experience  would  have 
been  gained  to  qualify  them  for  the  present  under  demand. 

When  steam  railway  construction  was  initiated,  a 

similar  scarity  of  railway  engineers  existed;  but  experience 

said  to  be  a  costly  teacher)  rapidly  produced  a  corps  of 

railway  engineers  of  ability  adequate  to  the  wonderful 

results  which  have  been  reached. 

Highwav  engineers  of  finished  calibre  and  qualifica- 
tions as  the'railwav  and  other  branches  of  construction 
can  only  be  produced  through  the  medium  of  experience. 
But  this  Institute  would  submit  for  the  consideration  of 
the  Road  Congress,  that  technically  trained  men  will 
usually  respond  most  effectively  to  experience,  and  that 
the  most  valuable  supervision  can  be  produced  only  by 
providing  the  necessary  experience  for  technically  trained 
men. 

The  tendency  of  some  highway  authorities  has  been 
to  employ  practical  men  and  men  of  local  influence  in 
positions  which  might  readily  be  opened  to  young  engin- 
eers. The  Provinces  are  annually  turning  out  from  their 
Universities,  groups  of  young  men  who  have  spent  several 
vears  of  labour  at  expense  and  without  remuneration  in 
procuring  a  technical  education.  As  a  practical  sug- 
gestion, The  Engineering  Institute  would  offer  the  recom- 
mendation that  the  experience  which  is  largely  lost  by 
bestowing  it  upon  laymen  might  with  benefit  be  conserved 
by  preferring  for  these  minor  positions,  young  technical 
graduates — a  practical  method  of  conservation  which 
would  ultimately  mean  much  as  a  matter  of  public 
economy  and  efficiency. 

In  submitting  this  view  the  Council  of  The  Engineer- 
ing Institute  is  aware  that  narrow  motives  might  be 
imputed;  but  rather,  the  Council  is  disposed  to  believe 
that  the  national  advantage  of  well  qualified  and  expe- 
rienced engineering  services  in  the  great  work  of  highway 
development  will  be  accepted  by  the  Good  Roads 
Congress,  as  common  ground  for  co-operative  effort,  and 
the  sincere  interest  which  the  Council  has  already  express- 
ed in  the  proceeding  of  the  Congress." 


Convention  of  the  American^Waterworks 
Association 


The  Fortieth  Annual  Convention  of  the  American 
Water  Works  Association  will  be  held  in  Montreal  June 
21-24,  the  Windsor  Hotel  being  the  headquarters.  A 
large  number  of  members  of  the  Association  are  expected 
to  be  present  at  this  Convention  from  the  Dominion  and 
from  the  United  States  and  a  very  interesting  programme 
has  been  arranged.  It  will  be  noted  from  the  programme 
that  members  of  Tht  Engineering  Institute  of  Canada  are 
taking  an  active  part  in  presenting  papers.  The  address 
of  welcome  will  be  read  by  Commissioner  R.  A.  Ross, 
M.E.I.C.,  President  of  the  Institute. 


m 

, 


The  Council  of  the  Institute  has  issued  a  cordia 
invitation  to  the  Waterworks  Association  and  conventioi 
delegates  to  make  use  of  the  Headquarters  Building  fo 
any  purpose  they  may  require. 

sft        sfs        s|: 

Tentative  Programme 
Monday,  June  21. 

Registration,  meetings  of  Executive  and  othe 
Committees  and  informal  get  aquainted  meetings  h 
lobies  and  exhibit  room. 
Monday  Evening. 

Informal  reception  at  the  Windsor  Hotel. 
Tuesday,  June  22. 

Opening  of  Convention,  reading  of  following  papers 
The  Municipal  Water  Supply  of  Montreal,  by  Thoma 
W.  Uesage,  M.E.I.C;  The  Works  of  the  Montreal  Wate 
&  Power  Company,  by  F.  H.  Pitcher,  M.E.I.C;  Th 
Experience  in  Montreal  in  the  Manufacture  of  Alum,  fr 
James  O.  Meadows,  A.M.E.I.C. 
Afternoon 

The  Water  Works  of  the  City  of  Quebec,  by  Arth 
Surveyer,    M.E.I.C;    Water    Supply    Problems   in   th< 
Province  of  Quebec,  by  T.  J.  Lafreniere,  M.E.I.C;  Th 
Water  Works  of  St.  John,  N.B.,  by  Frank  A.  Barbour 
M.E.I.C 
Evening 

Water  Works  Experiences,  by  Beekman  C  Little 
Economic  Features  of  Pumping  Station  Operation,  b? 
Leonard  C  Day;  Difficulties  in  Building  the  Louisvill 
Pumping  Station,  by  James  B.  Wilson. 
Wednesday,  June  23. 

The  New  Water  Supply  of  Winnipeg,  by  James  H 
Fuertes,  M.E.I.C,  and  Wm.  G.  Chace,  M.E.I.C. 
President's  Address,  by  President  Carleton  E.  Davis 
Reports  from  Sections;  Report  of  the  Association 
Representatives  on  the  American  Electrolysis  Committee 
Report  of  the  Committee  on  Private  Fire  Protectio: 
Services,  Nicholas  S.  Hill,  Chairman;  Report  of  th 
Committee  on  Official  Standards  for  Water  Analysi 
Jack  J.  Hinman,  Jr.  Chairman;  Report  of  the  Committe 
on  Standard  Specifications  for  Cast  Iron  Pipe  and  Special 
Frank  A.  Barbour,  M.E.I.C,  Chairman;  Report  of  th 
Committee  on  Cold  Weather  Troubles,  Charles  R.  Bette 
Chairman. 
Afternoon 

Entertainment  by  the  Water  Works  Manufacturer 
Association,  possibly  a  trip  through  the  rapids  of  th 
St.  Lawrence  River. 
Evening 

A  smoker  for  the  men,  given  by  the  Water  Work 
Manufacturers'  Association,  and  for  the  ladies  a  theatn 
or  card  party. 

Thursday,  June  24. 

Discussion  of  Water  Meters.  This  will  be  opened  te 
several  papers  by  members  of  the  Association.  Al 
members  of  the  Association  with  any  information  o 
interest  on  this  subject  are  requested  to  communicati 
with  John  M.  Goodell,  106  Loraine  Ave.,  Uppe 
Montclair,  N.J. 
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A  separate  meeting  will  be  held  by  the  Chemical 
and  Bacteriological  Section  at  which  a  paper  will  be  read 
by  Colonel  Geo.  A.  Johnson  on  quality  of  water. 

Afternoon 

A  general  discussion  of  the  legitimate  uses  of  water, 
water  waste  etc. 

Evening 

Damage  of  Deep  Wells  by  Sea  Water,  by  Dr.  Wm. 
P.  Mason;  Cost-Pius  Contracts  in  Water  Works  Con- 
struction, by  Geo.  W.  Fuller,  M.E.I.C;  Standard  Forms 
for  Contracts,  by  G.  W.  Buchholz;  The  Trend  of  Prices, 
by  Leonard  Metcalf. 

Arrangements  have  been  made  for  trips  about  the 
city  of  Montreal,  inspection  of  water  works  etc.  A 
special  trip  may  be  arranged  to  the  Saguenay  River. 


o 
I 

o 

I 

a- 


REPORT  OF  COUNCIL  MEETING 


The  main  features  of  the  regular  meeting  of  Council 
held  on  April  27th  were  reported  in  the  first  editorial  of 
the  May  issue  of  The  Journal. 

At  the  adjourned  meeting  of  Council  held  at  head- 
quarters on  Monday,  May  3rd,  Branch  resolutions  were 
noted  and  approved. 

The  compendium  on  engineering  legislation  compiled 
for  the  use  of  the  Advisory  Conference  Committee  of 
Ontario  was  presented  and  received  with  thanks.  The 
action  of  W.  A.  McLean,  M.E.I.C,  Deputy  Minister  of 
Highways,  Ontario,  in  amending  the  Highway  Improve- 
ment Act  to  give  recognition  to  the  engineering  qualifica- 
tions of  members  of  The  Institute  was  noted  and  the 
thanks  of  The  Institute  expressed  to  Mr.  McLean  for  his 
action  in  this  connection.  The  suggestion  of  Dr.  Herdt 
that  the  name  of  the  Electro  Technical  Committee  of  The 
Institute  be  changed  and  known  as  the  Canadian  Inter- 
national Electrotechnical  Commission  was  approved  and 
the  name  of  H.  A.  Dupre,  A.M.E.I.C.,  was  added  to  the 
Committee.  Items  ninety-five  to  one  hundred  and  two 
of  the  proceedings  of  the  Main  Committee  of  the  Canadian 
Engineering  Standards  Association  meeting  of  April  12th 
relating  to  The  Engineering  Institute  of  Canada  were  noted 
to  the  effect  that  the  Canadian  Engineering  Standards 
Association  proposed  taking  over  the  standards  of  The 
Institute  as  suggested  and  that  credit  would  be  given  to 
The  Institute  for  all  work  done  thereon  by  The  Institute. 
The  name  of  J.  B.  Challies,  M.E.I.C,  was  added  to  The 
Institute  Committee  on  Remuneration  of  Engineers. 
Letter  from  the  Edmonton  Branch  advising  that  they 
were  unable  to  undertake  the  responsibility  of  having  a 
Professional  meeting  this  year  was  noted.  The  suggestion 
that  the  present  maximum  limit  of  twenty-five  years  for 
students  be  increased,  and  the  present  minimum  of 
thirty-five  years  for  juniors  be  decreased  was  referred  to 
the  By-laws  Committee  with  a  request  that  this  committee 
confer  with  the  Board  of  Examiners  and  Education  and 
report  to  Council.  The  recommendation  regarding  changes 
in  the  By-laws  to  enable  juniors  to  vote  and  hold  office 


in  Branches  except  that  of  chairman  approved  at  the 
last  meeting  of  Council,  was  referred  to  the  By-laws 
Committee  with  a  request  that  a  draft  be  made  of  the 
changes  to  include  this  suggestion.  The  question  of 
publishing  transactions  as  recommended  by  the  Public- 
ation Committee  was  considered.  It  was  decided  to  make 
a  note  in  the  agenda  of  the  next  meeting  and  that  all 
councillors  be  advised  that  the  question  of  publication 
of  papers  and  transactions  be  discussed  at  the  next  meet- 
ing of  Council,  and  later  submitted  to  the  membership 
for  decision. 

Resignations  were  accepted  as  follows:— 
H.  W.  Grunsky,  G.  H.  G.  Gostwyck,  F.  C  Adsett. 
Classifications  were  made  for  a  ballot  returnable  at 
the  next  regular  meeting  of  Council. 

In  April  the  following  elections  and  transfers  were 
effected : — 

Members 

R.  N.  Blackburn  of  Regina,  Sask.,  chief  boiler 
inspector,  Prov.  Gov't,  of  Sask. ;  J.  O.  Boving  of  London, 
Eng.,  (Stockholm  Tech.  Univ.)  Managing  Director  of 
Boving  &  Co.  Ltd.;  W.  L.  Dethloff,  of  Coniston,  Ont., 
Chief  Engineer,  Mond  Nickel  Co.;  W.  P.  Dobson,  B.A.Sc, 
M.A.Sc.  (Univ.  of  Tor.)  Laboratory  engr.  Hydro-Elec. 
Power  Comm.  Toronto;  R.  T.  Gent,  of  Niagara  Falls,  Ont. 
Plant  engr.  on  Chippawa-Queenston  Power  Dev.,  Hydro- 
Elec.  Power  Comm.;  H.  V.  Haight,  B.A.Sc.  (Univ.  of 
Tor.)  of  Sherbrooke,  Que.,  Chief  engr.,  Canadian  Ingersoll- 
rand  Co.;  J.  D.  Hathaway,  of  Westmount,  Que.,  Pres. 
British  Munitions  Co.  Ltd.;  G.  P.  Hawley,  of  Cedars,  Que., 
resident  engr.  Cedars  Rapids  Mfg.  &  Power  Co.;  W.  G. 
Hewson,  B.A.Sc.  (Univ.  of  Tor.)  of  Toronto,  rly  engr. 
H.E.P.C.;  T.  D.  LeMav,  of  Toronto,  city  survevor, 
Toronto;  W.  B.  Lindsay,  C.M.G.,  D.S.O.,  of  Strathroy, 
Ont.,  G.O.C  Can.  Engrs.  and  chief  engr.  Can.  Corps.; 
W.  MacLachlan,  B.A.Sc.  (Univ.  of  Tor.)  of  Toronto, 
consultant,  Industrial  relations,  H.E.P.C;  L.  D.  Magie, 
of  Peterboro,  Ont.,  works  engr.  Can.  Gen.  Elec.  Co.; 
J.  McEvoy,  B.A.Sc.  (McGill  Univ.)  of  Toronto,  consult- 
ing mining  engr.  and  geologist;  G.  E.  Newill,  of  Amherst, 
N.S.,  gen.  mgr.  Robb  Engineering  Wks.;  G.  W.  Rayner, 
of  Toronto,  (C.E.,  Univ.  of  Tor.  '05)  vice-pres.  and  mgr. 
Ontario  Rock  Co.  Ltd.,  engr.  and  mgr.,  Electro  Metals 
Quarries,  Ltd.,  Welland,  Ont.;  H.  M.  Scott,  of  Montreal, 
mgr.  mech'l.  dept.  P.  Lyall  &  Sons,  constrn.  Co.;  P.  F. 
Sise,  B.Sc.  (McGill  Univ.  '01)  of  Montreal,  president, 
Nor.  Elec.  Co. 

Associate  Mi mbers 

N.  T.  Binks,  B.Sc,  (McGill  Univ.  '16)  of  Montreal, 
sec.-treas.  John  MacGregor  Ltd.,  engrs.  and  contractors; 
W.  M.  Cruthers,  B.A.Sc,  (Univ.  of  Tor.  '12)  of  Peterboro, 
engr.  Can.  Gen.  Elec.  Co.  (production  work);  F.  L.  Dar- 
rell,  B.Sc.  (C.E.,  Univ.  of  Maine  '12)  of  Kenogami,  asst. 
of  res.  engr.  Price  Bros.  &  Co.  Ltd.;  A.  L.  Dickieson, 
B.Sc,  M.Sc.  (McGill  Univ.)  of  Peterboro,  induction  motor 
designer,  Can.  Gen.  Elec.  Co.;  D.  A.  Duffy,  of  St.  John, 
N.B.,  asst.  to  road  engr.  St.  John;  K.  A.  Dunphy,  B.Sc, 
(Univ.  of  N.B.)  of  Souris,  Man.,  div.  engr.,  bridge  and 
bldg.  master  at  Souris;  R.  H.  Findlay,  Assoc  Royal 
Tech.  Coll.)  of  Westmount,  Que.,  chief  mech'l.  draftsman, 
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Dom.  Bridge  Co.;  V.  S.  Foster,  B.Sc.  (Univ.  of  Kansas) 
M.Sc.  (Penn's  State  Coll.)  of  Peterboro,  engr.  in  chge. 
D.C.  machine  design.  Can.  Gen.  Elec.  Co.;  L.  F.  Fyles, 
B.Sc.   (McGill  Univ.)  of  Calgarv,  Alta.,  deputy  district 
vocational  officer  for  Alta.  D.S.C.R.;  A.  M.  Grant,  B.Sc. 
(Queen's   Univ.)   of  Ottawa,   in  chge  of  triangulation, 
Montreal  and  district,  Geodetic  Survey  of  Canada;  R.  L. 
Hearn,  B.A.Sc.,  (Univ.  of  Tor.)  of  Toronto,  chief  asst.  to 
hydraulic  engr.,   chge  of  designing   and   drafting  staff, 
Queenston-Chippawa  development;  V.  J.  Hvidt,   (Poly. 
Tech.  Copenhagen  '09)  of  Princeton,  res.  engr.,  Copper 
Mountain  Branch,  Kettle  Valley  Rly.;  C.  J.  Jeffery,  of 
Armstrong,  B.C.,  res.  engr.  on  constrn.  C.N.R.,  Okanagan 
Branch;  F.  B.  James,  of  Walkerton,  Ont.,  private  practice 
B.  F.  Lamson,  B.Sc,  (Queen's  Univ.)  of  St.  Catharines 
asst.  city  engr.;  C.  J.  LeBlanc,  B.A.Sc.  (C.E.)  (Ecole  Poly 
'10)  of  Montreal,  engr.  in  chge.  contract  works  road  dept 
Montreal;  W.  S.  Lockhart,  B.Sc.  (E.E.)  (McGill  Univ.; 
of  Montreal,   elec.   engr.   Engineering  Co.   of  Canada 
W.  M,  MacAndrew,  B.A.Sc,  (Univ.  of  Tor.)  of  Vancouver 
B.C.,  member  of  firm  MacAndrew- Jamieson  Eng.  Co. 
J.  P.  Mackenzie,  (Glasgow  Univ.)  of  Vancouver,  in  chge 
of  eng.    work,    Loomis,    McFee,    Henry    &   McDonald 
contractors;  M.  S.  Madden,  B.S.,  B.Sc,  of  Keewatin 
Res.  engr.  at  Keewatin  for  Man.  Hvdrometric  Survey 
W.   F.  McKnight,  B.Sc.    (McGill  Univ.)   of  Montreal 
educ  director,  Nor.  Elec  Co.;  R.  Morham,  of  Toronto 
draftsman  Hydro-Elec  Power  Comm.;  R.  R.  Murray 
B.Sc.   (N.S.  Tech.  Coll.)  of  Halifax,  re-educ.  principal 
D.S.C.R.;  B.  T.  O'Grady,  of  Nelson,  B.C.,  locating  engr. 
for  P.W.D.  for  West  Kootenay;  F.  E.  Orr,  (Queen's  Univ.) 
of  Alfred,  Ont.,  supt.  in  chge  of  erection  of  plant,  Alfred 
G.  H.  Patterson,  B.Sc.  (Univ.  of  N.B.)  of  Quebec,  transit 
man  in  chge  of  foundation  work,  St.  Malo  Shops,  C.N.R. 
H.  C.  F.  Poste,  of  Cornwall,  Ont.,  mgr.  St.  Lawrence 
Power  Co.  Ltd.,  mgr.  Cedars  Rapids  Transmission  Co. 
W.  Ramsay,  (Dundee  Univ.)  of  Nelson,  B.C.,  dist.  engr 
West.  Kootenay;  J.  J.  Richardson,  of  Quebec,  Que.,  asst 
dist.  engr.  C.N.R. ;  G.  L.  Ridout,  (R.M.C.  '07)  of  Toronto 
engr.,  Norman  McLeod,  Ltd.;  H.  S.  Rimmington,  B.C.E 
Univ.  of  Man.)  of  Winnipeg,  designing  engr.  and  asst 
to  bridge  engr.  C.N.R.;  F.  A.  Ritchie,  of  Sault  Ste.  Marie 
drawing  and  engr.  on  constrn.,  Algoma  Steel  Corp.;  A.  R 
Robertson,  B.A.Sc,  (Univ.  of  Tor.)  of  Toronto,  sales  engr 
McGregor,  McGregor  and  Mclntyre,  Ltd.;  S.  G.  Smith 
of  Toronto,  asst.  to  chief  land  surveyor,  C.N.R.;  R.  D 
Sutherland,  B.Sc  (McGill  Univ.)  (R.M.C.)  of  Montreal 
on  eng.  staff,  Electrics  Ltd. ;  F.  E.  Umphrey,  of  Winnipeg 
in  chge  of  drainage  dists.,  prov.  of  Man.;  J.  Veitch 
CHeriot  Watt  Coll.)  of  Winnipeg,  engr.  in  chge.  mech 
dept.  Man.  Power  Comm.;  W.  C.  Way,  M.Sc.  (Queen's 
Univ.)  of  Ottawa,  director  of  surveys  lab.,  Dept.  of  Inter. 
H.  M.   White,    (Univ.  of  Tor.)    (Hons.)   of  Winnipeg 
designing  engr.  Winnipeg  Branch,  Dom.  Bridge  Co.;  J.  M 
F.  Wilson,  B.Sc  (London)  of  Winnipeg,  head  of  dept.  of 
elec  eng.,  Kelvin  Tech.  High  School;  J.  Young,  (Univ. 
of  Tor.  I  of  Winnipeg,  chief  inspector,  Western  Canada 
Fire  Underwriters  Ass'n. 

Juniot 

P.  Danais,  B.Sc  (C.E.  Queen's  Univ.)  of  Baie  St. 
Paul,  installation  of  water  plant  with  R.  Fortin;  N.  H. 
Daniel,  B.A.Sc.  (Univ.  of  Tor.)  of  Toronto,  drfts'man, 


Toronto  harbour  Comm.;  D.  C.  M.  Davies,  of  Regina, 
inspector  of  P.  W.,  Prov.  of  Sask.;  R.  C.  Eastman,  of 
Capreol,  Ont.,  res.  engr.  m't'ce  .of  way,  C.N.R.;  J.  W.  D. 
Farrell,  B.A.,  B.Sc.  (Queen's  Univ.)  of  Regina,  draftsman, 
irrigation  div.,  Dept.  of  Inter.;  H.  E.  Miller,  of  Charlotte- 
town,  P.E.I.,  in  chge  of  North  Lake  Boat  Harbour,  layout 
and  constrn.;  V.  C.  Moulton,  B.Arch.  (McGill  Univ.)  of 
Westmount,  Que.,  estimating  and  drafting,  Douglas 
Bremner  &  Co.;  A.  Pirie,  of  Vancouver,  asst.  engr.  B.C. 
hydrometric  Survey,  Water  Power  Branch;  J.  R.  Ross, 
(Univ.  of  Man.)  of  Winnipeg  asst.  to  municipal  engr., 
Rockwood,  Man.;  J.  H.  Russell,  of  Peterboro,  Ont.,  with 
Russell-Townsend  Co.,  Contractors;  W.  J.  Rutherford,  of 
Westmount,  Que.,  attending  McGill  Univ.;  A.  B.  Ruther- 
ford, of  Westmount,  Que.,  attending  McGill  Univ.; 
W.  B.  Scott,  of  Montreal,  attending  McGill  Univ.; 
N.  H.  F.  Smith,  of  Ottawa,  Ont.,  in  chge  of  subdiv.  of 
adjusting  div.,  Geodetic  Survey  of  Canada;  A.  R.  Whittier, 
B.Sc  (Queen's  Univ.)  of  Ottawa,  final  year  Queen's  Univ.; 
E.  P.  Wilson,  of  Montreal,  attending  McGill  Univ.;  J.  K. 
Wilson,  of  Montreal,  attending  McGill  Univ. 

Associate 

F.  Hankin,  of  Montreal,  president,  Francis  Hankin 
&  Co.  Ltd. 

Transferred  from  the  class  of  Associate  Member  to  Member 

W.  E.  Davis,  B.A.  (Ohio  State  Univ.)  of  Winnipeg, 
office  engr.  G.T.P.;  E.  P.  Fetherstonhaugh,  B.Sc.  (E.E.) 
(McGill  Univ.)  of  Winnipeg;  J.  D.  McBeath,  B.A.I. 
(Univ.  of  N.B.)  of  Moncton,  asst.  city  engr.;  P.  H.  Mit- 
chell, (Univ.  of  Tor.)  of  Toronto,  partner  C.H.  &  P.H. 
Mitchell,  conslt.  engrs.;  W.  H.  Munro,  (S.P.S.)  of  London, 
Eng.,  senior  hydraulic  engr.,  Vickers,  Ltd.;  J.  J.  Newman, 
(S.P.S.)  of  Windsor,  Ont.,  private  practice;  J.  Rocchetti, 
(Liege  Univ.)  (E.E.)  of  Winnipeg,  chief  engr.  Man. 
Power  Comm.;  J.  S.  Tempest,  of  Ottawa,  Ont.,  super- 
vising hydraulic  engr.  Reclamation  Service. 

Transferred  from  the  class  of  Junior  to  Member 

J.  C.  Brown,  (Univ.  of  N.B.)  of  Cons' antinople, 
chief  engr.,  Anatolian  Rlys.,  in  Asia  Minor. 

Transferred  from  the  class  of  Junior  to  Associate  Member 

G.  Affleck,  of  Winnipeg,  dist.  engr.  Reclamation 
Branch,  P.W.D. ;  W.  W.  Dynes,  B.C.E.  (Univ.  of  Man.) 
of  Winnipeg,  asst.  engr.  City  of  Winnipeg;  E.  Duncan, 
(Glasgow  Tech.  Coll.)  of  Gait,  Ont.,  locating  engr.,  Hydro. 
Elec  Power  Comm.;  L.  I.  Easton,  B.C.E.  (Univ.  of  Man.) 
of  Winnipeg,  designing,  bridge  dept.,  C.N.R.;  H.  F.  J. 
Estrup,  (Polytech.  Coll.  Copenhagen)  of  Welland,  Ont., 
director  and  president,  British-American  Shipbldg.  Co. 
Ltd.;  H.  P.  Heywood,  of  Toronto,  asst.  engr.,  Toronto 
Harbour  Comm.';  K.  R.  MacKinnon,  B.Sc.  (McGill  Univ.) 
of  Omaha,  Neb.;  K.  W.  Morton,  of  New  Westminster, 
B.C.,  asst.  engr.  on  design  and  supt.  of  constrn.  P.W.D.; 
W.  H.  Norrish,  B.Sc.  (Queen's  Univ.)  of  Ottawa,  in  chge 
of  D.L.S.  party;  G.  R.  Turner,  of  Fredericton,  N.B., 
asst.  res.  supt.  eng.  branch  K  unit.  D.S.C.R.;  C.  S.  Walley, 
B.  Eng.  (Liverpool  Univ.)  of  Winnipeg,  supt'g.  engr., 
Lount  Eng.  Co.  Ltd. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


307 


Transferred  from  the  class  of  Student  to  Associate  Member 

Y.  Lamontagne,  B.Sc.  (C.E.)  (McGill  Univ.)  of 
Montreal;  H.  R.  Urie,  B.C.E.  (Univ.  of  Man.)  of  Winni- 
peg, dist.  engr.  Good  Roads  Board. 

Transferred  from  the  class  of  Student  to  Junior 

A.  M.  Alberga,  B.Sc.  (C.E.)  (McGill  Univ.)  of 
Montreal;  L.  F.  Barnes,  B.A.Sc.,  (Univ.  of  Tor.)  of 
Hamilton,  Ont.;  W.  S.  Collins,  B.C.E.,  (Man.  Univ.) 
of  Winnipeg,  draftsman,  bridge  eng.  dept.,  C.N.R.; 
W.  W.  Crouch,  B.C.E. ,  (Man.  Univ.)  of  Selkirk,  Man., 
insrman  on  constrn.  C.N.R.;  L.  A.  Dubreuil,  B.A.Sc. 
(C.E.)  (Laval  Univ.)  of  St.  Placide,  Que.,  engr.  hydraulic 
service,  dept.  of  Lands  and  Forests,  Quebec;  J.  C.  Irving, 
B.C.E.  (Univ.  of  Man.)  of  Winnipeg,  asst.  engr.  Good 
Roads  Board;  H.  MacNeil,  of  Montreal,  inst'man  on 
m'tce.,  C.N.R.;  F.  G.  Rounthwaite,  B.Sc,  (C.E.)  (McGill 
Univ.)  of  Montreal,  asst.  to  constrn  engr.,  Atlas  Constrn. 
Co.  Ltd. 

The  following  Students  were  elected 

H.  R.  Burton,  W.  L.  Campkin,  LB.  Cassidy,  C.  M. 
Cassin,  J.  P.  Devenny,  A.  L.  Doucette,  H.  A.  Gauthier, 
W.  C.  Gilman,  V.  W.  Isaac,  C.  M.  Johnston,  D.  Massey, 
L.  W.  May,  H.  H.  Niles,  J.  B.  Parker,  F.  C.  Richardson, 
M.  G.  Stewart,  J.  A.  Wright. 


say  nothing  of  the  other  departments.  The  international 
character  of  The  Institute  is  all  very  well,  but  it  is  time  for 
some  Canadian  authorities  to  wake  up. 

W.  C.  McLaren,  A.M.E.I.C. 

781  Shaw  St.,  Toronto. 

An  Enquiry 

Editor,  Journal. — 

Dear  Sir, 

It  is  the  opinion  of  the  writer  that  the  usefulness  of 
The  Journal  would  be  much  enhanced  if  there  was  a 
section  in  which  Members  could  make  enquiries  relating 
to  problems  which  arise  in  their  daily  work;  for  instance 
the  writer  would  like  information  on  the  following  subjects : 

1.  What  is  the  strength  of  Mild  Steel,  Cast  Steel, 
and  Cast  Iron  at  Temperatures  above  the  normal? 

2.  What  is  the  power  ratio  between  a  worm  and  a 
gear,  also  the  strength  of  the  teeth  ? 

3.  What  are  the  physical  properties  of  Antimonial 
lead? 

Yours  truly, 

C.  D.  Norton,  A.M.E.I.C. 
British  America  Nickel  Corporation  Ltd., 
Deschenes,  P.Q. 
May  5,  1920. 


CORRESPONDENCE 


Re  Draftsmen  and  Engineers 

Editor,   Journal: — ■ 
Dear  Sir, 

In  the  February  issue,  a  letter  appeared  on  this 
subject. 

I  desire  to  deal  with  a  different  phase  and  show  that 
it  is  allied  with  absorbing  outside  engineers  and  draftsmen 
into  Canada,  principally  from  the  Old-Country. 

In  railways,  few  engineers  were  skilled  draftsmen. 
It  was  the  custom  for  field  men  to  be  brought  into  the 
drafting  room  during  winter.  The  few  who  developed 
real  skill  had  great  difficulty  in  getting  sent  out  again  as 
engineers.  Often  an  engineer  took  the  place  of  the  chief 
draftsman.  Recent  practice  is  the  reverse.  Those  who 
do  not  acquire  great  skill,  even  though  their  work  is  very 
good,  are  let  out  of  drafting  anyway.  This  is  very  hard 
on  a  railway  engineer  in  a  slack  time.  Especially  so 
because  the  same  old  countryman  stays  in  the  drafting 
room  and  in  the  minor  field  positions,  preventing  the 
engineer  in  winter,  and  the  Varsity  man  in  the  holidays, 
from  getting  experience  and  the  money  to  re-attend  the 
fall  session.  At  the  head  office  of  one  of  Canada's  great 
systems  this  spring,  there  were  six  Old  Countrymen  and 
one  lone  Canadian  at  the  engineering  drafting  tables,  to 


1.  The  best  information  on  this  subject  is  to  be  found 
in  the  standard  text-books  on  heat-treatment.  Among 
these  are: "Hardening  and  Tempering  Steel"  by  Bernard 
E.  Jones,  published  by  Cassell  and  Company,  (in  the 
library);  "The  Crystallization  of  Iron  and  Steel"  by  J.  W. 
Millor,  published  by  Longmans  and  Green  (in  the  library) ; 
"The  Composition  and  Heat  Treatment  of  Steel"  by  Late, 
published  by  McGraw-Hill. 

2.  There  are  several  excellent  text-books  on  machine- 
design  which  give  full  information  in  answer  to  this 
question: — "Machine  Design"  by  F.  R.  Jones,  published 
by  Wiley  and  Sons  (in  the  library);  "Machine  Design" 
by  Smith  and  Marx,  published  by  Wiley  and  Sons. 

3.  Very  little  on  the  subject  of  antimonial  lead  is  to 
be  found  in  current  mining  literature.  Bibliographies  are 
given  in  "Mining  Engineers'  Handbook  by  Peele,  there 
are  also  references  in  "Prospector's  Fieldbook  and  Guide" 
by  Osborne  and  Von  Berne witz. 

In  connection  with  all  of  these  questions  reference  is 
recommended  to  the  annual  volumes  of  the  Engineering 
Index,  the  files  of  the  Transactions  of  the  American 
Society  of  Mechanical  Engineers,  American  Society  of 
Testing  Materials,  Canadian  Mining  Institute,  American 
Institute  of  Mining  Engineers;  also  to  the  files  of  the 
technical  journals  such  as  "Canadian  Machinery", 
"Machinery",  "Canadian  Mining  Journal",  and  "Engin- 
eering and  Mining  Journal".  The  principal  technical 
publishers  are  Wiley  and  Sons  and  McGraw-Hill,  both  of 
New  York. 
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A  letter  has  been  received  from  Col.  Houliston  with 
information  regarding  appointment  of  eight  irrigation 
engineers  for  service  in  Mesopotamia.  Further  partic- 
ulars with  regard  to  this  appointment  may  be  obtained 
from  headquarters,  any  of  the  Branch  Secretaries,  or 
Col.  J.  Houliston,  A.M.E.I.C,  Dept.  of  Militia  &  Defense, 
Ottawa,  Ont. 

Situations  Vacant 

Boxes  83,  90,  87,  88,  89,  94,  and  93  are  filled. 
Boxes  still  available  92,  96,  99,  100,  101,  102,  103, 
104,  105,  106,  107,  109,  110. 

The  Paper  Company  referred  to  in  Box  92  in  the 
April  Journal  still  requires  instrumentmen,  draughtsmen 
and  rodman,  but  does  not  wish  applications  from  in- 
experienced men. 

Civil  Engineer 

Experienced  civil  engineer  wanted  for  pulp  and  paper 
company  in  the  province  of  Quebec.    Box  114. 

Investigation  of  Water  Power 

Civil  Engineer;  field  work — charge  of  party  on 
investigation  of  a  water  power.    Box  1 16. 

Hydraulic  Engineer     ' 

Hydraulic  Engineer;  office  work,  designs  and  estim- 
ates on  hydro-elec.  power  house  work,  etc.    Box  118. 


Electrical  and  Mechanical  Engineer 

Electrical  and  Mechanical  Engineer;  office  work, 
designs  and  estimates  on  hydro-elec.  power  house  work, 
transmission  lines,  etc.    Box  117. 


Assistant  Draughtsman 

Assistant  draughtsman  for  new  development  in  wire- 
less apparatus  in  connection  with  experimental  and 
development  work,  good  opportunity  for  entering  the 
field  of  wireless  engineering.    Box  No.   111. 


Engineer  for  Consulting  Engineering  Work 

Engineer  to  take  charge  of  office  work  in  leading 
consulting  engineer's  office,  preferably  with  structural 
designing  experience.  Work  will  include  office  manage- 
ment and  design  principally  structural  work  on  buildings 
and  bridges;  layout  of  waterworks  and  sewerage  systems. 
This  is  a  permanent  position  with  good  prospects.  State 
experience,  references  and  salary  required.     Box  115. 


Junior  Assistant  Roadway  Division 

Wanted,  a  young  graduate  for  Junior  Assistant  ii 
Roadway  Division.  A  permanent  position  for  the  right 
man.    Box  No.  119. 


Situations   Wanted 

Quebec  Land  Surveyer  S.E.I.C.  Young  man  seeking 
employment  preferably  of  a  permanent  character.  Box 
No.  33-P. 

Civil  Engineer 

CivU  engineer,  A.M.E.I.C.,  sixteen . years  experience 
construction  work  as  chief  of  party,  squadman  and  assist 
ant    chief   draughtsman,    chemical    works    smelter    and 
railway,  present  salary  $250.00,  rural  situation  desired. 
Box  30-P. 

Civil  Engineer 

Civil  Engineer,  B.A.Sc.  S.P.S.,  Toronto,  four  years 
engineering  experience,  at  present  with  Pulp  Company, 
returned  soldier,  wishes  position  as  Assistant  Town 
Engineer,  or  Assistant  on  construction  work,  salary  $200 
per  month. 

Structural  Engineer 

Structural  engineer  with  varied  experience  including 
responsible  charge  of  important  works  both  in  Canada  and 
India,  would  like  to  become  associated  with  a  construction 
company  in  Ontario,  Quebec  or  Eastern  Canada.  Has 
had  responsible  experience  in  connection  with  drains  and 
sewers,  reservoirs  and  dams,  land  reclamation,  irrigation 
river  control  works,  open  caisson  foundations,  paved  and 
earth  roads  etc.  also  experience  in  reinforced  concrete 
steel  and  brick  construction.    Box  No.  3 IP. 

UNIVERSITY  OF  MANITOBA 
APPOINTMENT  IN  CIVIL 

ENGINEERING 

The  Board  of  Governors  will  proceed  shortly  to 
appoint  an  Assistant  Professor  of  Civil  Engineering,  hav- 
ing regard  especially  to  his  qualifications  in  Municipal 
Engineering  and  Hydraulics.  Initial  salary,  $2,500.  The 
successful  applicant  will  be  expected  to  enter  upon  his 
duties  on  or  about  September  1st,  1920.  Five  printed  or 
typewritten  copies  of  letter  of  application  and  testimonials 
should  be  in  the  hands  of  the  Board  of  Governors  on  or 
before  June  20th,  1920. 

THE  SECRETARY, 

BOARD  OF  GOVERNORS, 

University  of  Manitoba, 
Winnipeg,  Canada. 


Member's    Exchange 

Transit  for  Sale 

Buff  and  Buff  Transit.     5"  Horizontal  and  4"  Vertical 
Circle.  In  excellent  condition.  Price  $175.00.  Box  No.  1A. 
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OBITUARIES 


J 


Cameron  A.  Buck,  Jr.,  E.I.C. 

Cameron  A.  Buck,  E.I.C,  died  from  pneumonia  at 
Black  Lake,  Que.,  on  March  20th.  At  the  time  of  his 
death  Mr.  Buck  was  civil  engineer  with  the  Black  Lake 
Asbestos  and  Chrome  company  of  Black  Lake,  Que.  He 
obtained  his  high  school  education  in  Edmonton  and 
attended  the  University  of  Alberta  from  1911  to  1916 
when  he  received  the  degree  of  B.Sc.  During  his  univers- 
ity course  he  took  a  keen  interest  in  student  societies  and 
activities  as  well  as  obtaining  a  high  academic  standing 
winning  the  Applied  Science  Scholarship  in  his  sophomore 
year.  In  1915  he  was  manager  of  the  International 
Championship  Rugby  team.  After  graduation  Mr.  Buck 
was  engaged  in  munition  work  in  Toronto,  later  joining 
in  the  Canadian  Engineers  with  the  rank  of  Lieutenant. 
He  was  overseas  one  year  being  discharged  in  June  1919. 

Lieut.  Clarence  Thorne  Evans,  Jr.,  E.I.C. 

The  Borders  Cities  Branch  of  The  Engineering 
Institute  of  Canada  suffered  the  loss  of  another  of  its 
members  in  the  death  on  the  9th,  instant,  of  Lieut. 
Clarence  T.  Evans,  Jr.  E.I.C,  after  an  illness  of  only 
one  week.  Since  his  return  from  overseas  in  1918  the 
late  Mr.  Evans  had  been  draughtsman  for  the  Canadian 
Steel  Corporation,  Ojibway,  until  a  few  months  ago  when 
he  joined  the  General  Motors  Corporation,  Walkerville 
in  a  similar  position. 

The  late  Lieut.  Evans  spent  two  and  a  half  years  in 
the  University  of  Michigan  on  mechanical  engineering, 
having  entered  as  an  honor  matriculant.  He  started  his 
engineering  career  with  the  Packard  Motor  Company  in 
1905,  in  1911  he  was  designer  with  the  General  Motors 
Co.,  in  the  experimental  department.  He  entered  The 
Institute  as  Junior  on  Nov.,  27th,  1919. 

Gerald   C.  Williams,  M.E.I.C. 

The  death  occurred  in  Detroit  of  G.  C.  Williams, 
A. M.E.I.C,  who  a  few  months  ago  was  Secretary- 
Treasurer  of  the  Border  Cities  Branch. 

Mr.  Williams  was  born  at  St.  Thomas,  Ont.  on 
April  23rd,  1880,  and  was  educated  at  the  public  and 
high  schools  of  his  native  town.  Mr.  Williams  was  from 
March  1901  to  September  1902  a  pupil  in  railroad  engin- 
eering with  the  Grand  Trunk  Western  Railway,  and  was 
later  draughtsman  with  the  Pennsylvania  Salt  Company, 
Wyandotte,  Mich.,  draughtsman  with  the  American 
Bridge  Company,  Detroit,  Mich,  with  the  Canadian 
Bridge  Co.,  2)4,  years  as  draughtsman  and  two  years 
as  assistant  to  principal  in  charge  of  work.  For  the 
past  fifteen  years  he  had  charge  of  structural  sales  with 
the  Canadian  Bridge  Co.,  Walkerville,  until  last  August 
when  he  joined  the  firm  of  Whiteside  &  Kales,  Detroit, 
Mich.,  in  a  similar  capacity. 

The  late  Mr.  Williams  was  sick  for  nine  weeks  with 
influenza  which  was  followed  with  complications  resulting 
in  his  death. 

Peter  Scott,  A.M.E.I.C. 

Intimation  has  been  received  of  the  death  at  Glasgow, 
Scotland  in  April  last,  of  Peter  Scott,  A.M.E.I.C     He 


was  a  native  of  Greenock,  Scotland,  and  having  graduated 
from  the  Glasgow  &  West  of  Scotland  Technical  College 
in  1904,  he  served  a  pupilage  under  the  late  Robert 
Gilmour  A.M.I.CE.  on  the  Greenock  Waterworks  sys- 
tems, and  in  the  construction  of  reservoirs  and  nitration 
works  for  various  towns  in  the  West  of  Scotland.  Coming 
to  Canada  in  1908,  he  was  employed  as  draughtsman  in 
the  Construction  Department  of  the  Canadian  Pacific 
Railway  at  Montreal,  and  from  1912  to  1914  was  engaged 
as  assistant  engineer  on  Water  Supply  for  the  Can.  Pac. 
Ry.  Eastern  Lines.  In  1915  he  returned  to  Scotland  and 
was  appointed  senior  assistant  inspector  of  munitions 
(Glasgow  area)  with  supervision  of  munition  work  all 
over  Scotland.  He  devoted  himself  zealously  and 
unsparingly  to  this  work  to  an  extent  that  undermined 
his  health  which  was  never  very  robust.  It  was  always 
his  intention  to  return  to  Canada  as  soon  as  circumstances 
were  favourable.  But  at  the  early  age  of  thirty  seven 
years,  and  leaving  a  widow  and  one  child  to  mourn  his 
loss,  a  very  promising  career  has  been  cut  short,  a  loyal 
and  lovable  nature,  and  a  kind  and  cheerful  companion 
has  passed  away. 

Major  Thomas  Henry  Jones,  B.A.Sc,  M.E.I.C. 

After  thirty-seven  years  continuous  service  as  city 
engineer  of  the  city  of  Brantford,  Ont.,  Major  Thomas 
Henry  Jones,  B.A.Sc,  M.E.I.C,  passed  away  suddenly 
on  the  afternoon  of  Sunday,  April  25th  following  an 
attack  of  pneumonia.  The  late  Major  Jones  was  born 
at  Brantford,  Ont.,  on  April  20th,  1856,  and  graduated 
from  McGill  University  in  civil  and  mechanical  engineer- 
ing with  the  degree  of  B.A.Sc,  in  1877,  and  two  years 
later  commenced  a  general  practice  as  engineering  survey- 
or in  the  city  of  Brantford  having  passed  his  final  examin- 
ations as  Provincial  and  Dominion  Land  Surveyor  the 
year  previous.  In  1883  he  was  appointed  acting  city 
engineer  for  the  city  of  Brantford  as  well  as  for  the 
surrounding  townships.  During  the  intervening  years  he 
has  had  charge  of  all  public  improvements  for  that  city 
and  during  that  time  has  been  a  faithful  employee  endear- 
ing himself  to  the  citizens  in  a  way  that  makes  his  sudden 
taking  a  severe  loss  to  the  city  of  Brantford. 

Familiarly  known  as  T.  Harry  Jones  he  occupied  a 
prominent  place  in  the  civic  activities  of  the  community. 
He  was  an  ardent  chess  player,  an  elocutionist  of  no  mean 
order,  a  keen  lover  of  sports  and  an  able  engineer.  In 
religious  and  civic  matters  he  took  a  prominent  part, 
conducting  a  young  men's  bible  class  in  the  Brant  Avenue 
Methodist  Church.  He  is  survived  by  Mrs.  Jones,  two 
sons,  Gordon  R.  Jones,  a  missionary  in  China,  who  served 
in  the  late  war,  Douglas  Jones  and  three  daughters, 
Misses  Wilma,  Marjorie  and  Stephanie  and  two  brothers, 
Colonel  C  S.  Jones,  Crown  Lands  Department,  Toronto, 
and  S.  Alfred  Jones,  barrister  of  the  city  of  Brantford. 
In  1892  the  late  Major  Jones  became  an  associate  member 
of  The  Institute  transferring  to  full  membership  in  1897. 
He  took  an  active  part  in  the  affairs  of  Th  InstituU 
having  been  present  at  the  last  annual  meeting  and  as 
vice-president  of  the  Ontario  Provincial  Division  attended 
the  meetings  of  the  Executive  and  gave  valuable  assist- 
ance.— His  sterling  character  and  fine  manly  qualities 
will  always  be  remembered  by  those  who  were  privileged 
to  be  associated  with  him. 
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BRANCH  NEWS 


Victoria  Branch 


i 

a 


Horace  M.  Bigwood,  A.M.E.I.C.,  Secretary. 

Engineers  End  Season — The  winter  social  season 
of  the  Victoria  branch  of  The  Engineering  Institute 
of  ( 'a  nada  ended  on  the  evening  of  Monday  April  26th,  with 
the  final  monthly  reception.  These  functions  have  been  held 
throughout  the  winter  in  the  K.  of  C.  Hall  and  have 
proved  popular  with  The  Institute  members  and  their 
friends.  They  have  assisted  in  keeping  up  interest  in 
the  local  branch.  It  is  planned  to  hold  luncheons  or 
meetings  of  some  form  during  the  Summer. 


Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C.,  Secretary-Treasurer 

C.  M.  Arnold,  M.E.I.C.  having  accepted  a  position 

on  construction  on  the  Lethbridge  Northern  Irrigation 

Project,    has    resigned    as    Secretary-Treasurer    of   the 

Calgary  Branch,  and  the  Executive  Board  has  appointed 

Arthur  L.  Ford,  M.E.I.C,  as  Secretary-Treasurer  in  his 

place. 

* 

At  an  informal  meeting  on  May  4th  in  Calgary,  a 
committee  was  appointed  to  consider  and  report  on  the 
question  of  the  Western  Professional  Meeting  which  it  is 
proposed  to  hold  this  Autumn.  The  committee  is 
composed  of  F.  H.  Peters,  M.E.I.C,  G.  W.Craig, M.E.I.C, 
Alex.  S.  Dawson,  M.E.I.C,  G.  N.  Houston,  M.E.I.C, 
A.  I.  Payne,  M.E.I.C,  F.  Beach,  A.M.E.I.C. 


The  Legislation  Situation  in  Alberta 

Arthur  L.  Ford,  M.E.I.C. 

Back  in  the  nineties  the  professional  engineers  in 
Eastern  Canada  were  active  in  the  matter  of  gaining 
legislation  for  engineers.  Two  Acts  were  put  through, 
one  in  Manitoba  and  one  in  Quebec.  After  this  the  whole 
matter  was  dropped  and  nothing  further  was  done  until 
about  three  years  ago,  when,  through  the  activities  of 
F.  H.  Peters,  M.E.I.C,  the  Calgary  Branch  of  the 
E.I.C.  started  in  to  work  on  the  idea  again.  It  is  a  matter 
of  very  ureat  interest  to  all  members,  not  only  of  the 
Calgary  Branch  but  of  the  Alberta  Division  to  know  that 
Professional  Engineer's  Acts  have  been  passed  in  British 
Columbia  and  Manitoba,  are  before  legislatures  in 
New  Brunswick  and  Nova  Scotia,  and  particularly  that 
the  Engineering  Professional  Act  was  passed  by  the  legis- 
lature of  Alberta  on  or  about  April  10th  last. 

Printed  copies  of  the  Alberta  Act  are  not  yet  available. 
However,  the  joint  Committee  of  engineers,  who  were 
interested  in  gaining  the  legislation  supplied  copies  of  the 
proposed  Act  to  a  large  number  of  engineers.  The  Act 
as  passed  is,  generally  speaking,  the  same  as  the  proposed 


Act  except  that  registration  is  not  a  necessary  antecedent 
to  practice.  Registration  is  voluntary,  and  the  control 
as  regards  admission  and  registration  is  placed  with  a 
Board  appointed  by  the  Senate  of  the  University  of 
Alberta. 

The  Act  names  nine  professional  engineers,  represent- 
ative of  all  the  branches  of  the  profession,  as  corporate 
members  and  constituting  an  interim  council.  These  mem- 
bers are  given  the  necessary  powers,  and  their  duty  is  to 
enlarge  the  association,  by  providing  for  the  admission  of 
new  members,  and  their  duties  and  interim  offices  cease 
when  the  first  general  meeting  is  held. 

The  personnel  of  the  Interim  Council  is  as  follows: 
O.  E.  S.  Whiteside,  Pres.  of  Can.  Mining  Institute, 
International  Coal  and  Coke,  Coleman,  Alta.;  L.  E. 
Drummond,  Tagler  Block,  Edmonton,  Alta.,  Consulting 
Mining  Engineer;  F.  H.  Peters,  M.E.I.C,  Commissioner 
of  Irrigation,  Calgary;  R.  J.  Gibb,  M.E.I.C,  Asst.  City 
Engineer,  Edmonton;  J.  F.  McCall,  Chief  Engineer,  Power 
Dept.,  City  of  Calgary;  F.  W.  Hobson,  Chief  Inspector 
of  Boilers,  Alberta  Government,  Edmonton,  Alta.;  W.  R. 
Pearce,  Supt.  of  Alberta  Government  Telephones,  Ed- 
monton; R.  A.  Brown,  City  Electrical  Engineer,  Calgary; 
R.  L.  S.  Wilson,  Prof,  of  Civil  Engineering,  University  of 
Alberta,  Edmonton. 

This  Interim  Council  held  an  organization  meeting 
at  Calgary  on  May  6th  and  laid  plans  and  made  as  many 
arrangements  to  carry  out  the  work  devolving  on  them 
under  the  Act  as  possibly  could  be  made  at  that  time. 
Such  interim  by-laws  were  passed  as  are  necessary  to 
provide  a  procedure  to  carry  on  the  business  of  the  Asso- 
ciation until  the  general  meeting  is  held.  The  interim 
entrance  fee  of  $10.00  was  fixed  with  a  view  to  making 
the  dee  as  low  as  possible  and  at  the  same  time  producing 
sufficient  revenue  to  carry  on  the  business.  The  interim 
by-laws  also  provide  that  the  first  election  of  officers  shall 
be  by  letter  ballot  so  prepared  as  to  produce  equal  re- 
presentation in  the  Council  of  the  four  main  branches  of 
the  profession,  viz:— civil,  electrical,  mechanical  and 
mining. 

R.  L.  S.  Wilson  has  been  appointed  Interim  Registrar 
of  the  Association  and  under  the  supervision  of  the  Board 
appointed  by  the  Senate  of  the  University  he  will  now 
proceed  to  admit  new  members  to  the  Association. 

Applications  may  now  be  submitted  for  admission  to 
the  Association  of  Professional  Engineers  of  Alberta  and 
to  become  registered  as  a  Professional  Engineer  in  Alberta. 

Applications  should  be  made  in  accordance  with  a 
form  decided  upon  by  the  Interim  Council,  and  blank 
copies  of  this  form  may  be  obtained  from  any  member 
of  the  Interim  Council  or  from  the  Secretary  of  the  Calgary 
Branch  of  The  Institute.  The  forms  when  filled  in  should 
be  sent  to  R.  L.  S.  Wilson,  Interim  Registrar  and 
Secretary,  Association  of  Professional  Engineers,  Univer- 
sity of  Alberta,  Edmonton.  It  is  suggested  that  there  be 
included  with  the  application  a  concise  but  complete 
statement  of  the  applicants  professional  career,  giving 
details  of  work  done  with  dates. 

All  applications  should  be  accompanied  by  a  remit- 
tance of  $10.00  payable  at  par  at  Edmonton  to 
R.  L.  S.  Wilson.     It  is  hoped  that  applications  will  be 
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submitted  at  an  early  date  because  the  Act  is  mandatory 
in  the  calling  of  a  general  meeting  of  the  then  members 
of  the  Association  on  or  before  July  10th,  next,  and  this 
general  meeting  will  elect  the  first  regular  officers  and 
consider  the  adoption  of  By-laws  of  the  Association. 

While  the  Act  as  passed  is  not  all  that  was  desired 
by  professional  engineers  because  it  is  voluntary  instead 
of  obligatory,  the  voluntary  Association  (pending  the  time 
of  getting  something  better)  can  be  made  to  serve  the 
same  purpose  as  an  obligatory  one  if  it  is  backed  up  by 
all  the  qualified  professional  engineers  in  Alberta.  The 
consensus  of  opinion  seems  to  be  that  the  Act  makes 
possible  a  well-foundationed  organization  which  will  not 
only  give  a  proper  protection  to  the  public  but  also  give 
a  proper  material  recognition  to  the  professional  engineer. 

It  would  seem  that  the  feeling  towards  this  new 
Association  is  very  favourable  throughout  the  province 
not  only  by  members  of  The  Institute,  but  by  all  profes- 
sional engineers. 

The  joint  committees  which  were  formed  for  the 
purpose  of  bringing  the  Act  before  the  legislature  were 
very  successful  in  getting  team  play  amongst  all  branches 
of  the  engineering  profession  and  it  is  expected  that  this 
feeling  is  going  to  be  maintained  by  all  the  engineers  in 
the  province  getting  behind  the  Act  and  making  it  a 
success. 

On  May  4th  an  informal  meeting  of  engineers  was 
held  at  the  Board  of  Trade  Rooms,  Calgary,  to  discuss 
the  question  of  the  formation  of  an  Association  of  Profes- 
sional Engineers.  Mr.  Peters  was  chosen  to  act  as  chair- 
man and  after  he  had  reviewed  the  work  that  had  been 
done  to  secure  legislation  in  this  province  as  well  as  in 
other  provinces  of  Canada,  he  called  for  a  full  discussion. 
This  discussion  developed  that  the  engineers  present  were 
in  favour  of  the  forming  of  the  Association  which  was 
afterwards  proved  by  the  passing  of  a  motion  to  that 
effect  by  a  unanimous  vote. 

About  forty  to  fifty  engineers  representative  of 
various  branches  of  the  profession  were  present,  and 
interest  in  the  question  was  fully  sustained  until  the 
hour  of  adjournment  was  reached. 

Immediately  after  the  meeting  on  May  4th 
those  members  of  the  Calgary  Branch  who  were  present 
discussed  informally  another  very  important  question. 
As  the  Edmonton  Branch  had  found  it  impossible,  on 
account  of  their  activity  in  connection  with  the  Profes- 
sional Engineers'  Act,  to  go  ahead  with  the  Western 
Professional  Meeting,  they  had  thrown  open  the  field 
to  any  other  Western  Branch  which  would  like  to  under- 
take the  holding  of  this  meeting.  Mr.  Craig,  the  acting 
Chairman,  dwelt  on  the  excellent  meeting  which  had  been 
put  on  by  the  Saskatchewan  Branch  at  Saskatoon  in  1918 
and  expressed  himself  as  in  favour  of  the  Calgary  Branch 
going  ahead  with  it  provided  suitable  arrangements  could 
be  made  and  a  success  ensured. 

After  considerable  discussion  as  to  ways  and  means 
the  meeting  unanimously  expressed  itself  in  favour  of 
holding  the  Western  Professional  Meeting  under  the 
auspices  of  the  Calgary  Branch  this  summer  and  appointed 


Messrs.  Craig,  Peters,  Houston,  Dawson,  Payne  and 
Beach,  as  a  committee  to  study  the  question  in  detail  and 
to  report  to  a  general  meeting  of  the  Branch. 

This  committee  has  held  two  meetings  and  are  now 
in  a  position  to  report  to  the  Branch  at  a  general  meeting 
called  for  Saturday  night,  May  22nd.  They  will  report  in 
favour  of  holding  the  meeting  at  Banff,  Alta'.,  during  the 
last  week  in  July  or  first  week  in  August.  The  generar 
idea  is  to  have  the  engineers  and  their  guests  live  undel 
canvas  during  the  meeting.  Tentative  arrangements  for 
securing  tents  have  been  made  with  the  Park  Branch  of 
the  Dominion  Government.  This  feature  together  with 
the  natural  attractions  of  Banff  should  make  the  gathering 
one  to  be  remembered  by  all  attending  it  and  it  is  to  be 
hoped  that  the  general  meeting  will  approve  the  commit- 
tee's suggestion  so  that  we  may  all  look  forward  to  a  happy 
and  jolly  three  days  at  Banff  under  canvas. 

At  a  meeting  of  the  executive  committee  held  at  the 
Dominion  Government  Irrigation  Offices  in  April, 
Arthur  L.  Ford  was  appointed  Secretary-Treasurer  to 
succeed  C.  M.  Arnold  who  had  accepted  a  position 
out  of  town.  Although  unable  to  continue  his  secretarial 
duties,  Mr.  Arnold  is  remaining  a  member  of  the  Branch. 

Saskatchewan  Branch 

J.  N.  deStein,  M.E.I.C.,  Secretary-Treasurer 

The  summer  meeting  of  the  Saskatchewan  Branch 
will  be  held  on  Thursday,  July  15. 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer 

On  April  21st  at  the  regular  meeting  of  the  branch, 
held  in  the  Universitv  of  Manitoba,  a  paper  was  read  by 
C.  A.  Clendening,  A'M.E.I.C,  entitled  "Some  Observa- 
tions on  Electrical  Distribution". 

The  paper  dealt  with  the  economics  of  city  distribu- 
tion very  fully.  An  interesting  discussion  took  place  in 
which  a  large  number  of  the  members  present  took  part. 

On  Thursday,  May  6th,  the  annual  meeting  of  the 
Branch  was  held  in  the  University  Buildings. 

Reports  of  Committees  were  received  and  approved- 
The  report  of  the  Secretary  showed  that  a  very  successful 
season  had  just  been  closed. 

Total  enrollment  to  date  showed: 

Members 51 

Associate  Members 122 

Juniors 26 

Students 19 

Local  Affiliates 28 

Total  membership 246 

An  increase  of  44  over  the  previous  year. 

The  average  attendance  per  meeting  during  the 
session  was  45.5. 

Some  important  measures  were  carried  through  during 
the  session,  among  which  were  the  Legislation  for  Engin- 
eers, Research  into  the  "Disintegration  of  Concrete  in 
Alkali  Soils"  and  the  "Drafting  of  New  By-laws". 
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The  retiring  chairman,  Mr.  W.  P.  Brereton  thanked 
the  members  and  committees  for  their  co-operation  during 
his  term  of  office,  and  congratulated  the  branch  on  its 
progress  during  the  recent  year. 

The  scrutineers  reported  the  following  elections: 
Chairman:  W.  M.  Scott. 

Sec.-Treas.:  Geo.  L.  Guy. 

Executive  Com:  E.  P.  Featherstonhaugh, 

J.  Brydon  Jack, 
A.  W.  Smith, 
J.  G.  LeGrand, 
J.  M.  Leamy, 
J.  G.  Glassco. 


Auditors: 
Nomination  Com: 

Research  Com: 

Programme  Com: 


Library  & 
Publication 

Committee: 


Legislation 
and  Public 
Affairs: 


Advisory  Com: 


Councillors: 


W.  Aldrich, 
R.  H.  O'Reilly. 

E.  V.  Caton, 

A.  W.  Smith, 
J.  H.  Douglas, 

F.  H.  Farmer, 

B.  Gaffrey. 

D.  S.  McKenzie, 
J.  W.  Dorsey, 
J.  Finlayson, 
W.  J.  Melstead, 
T.  Kipp. 

W.  M.  Scott, 
D.  McLean, 
J.  G.  LeGrand, 
D.  R.  Deacon, 
J.  M.  Leamy. 
Geo.  L.  Guy, 

G.  B.  McColl, 
G.  H.  Brown, 

D.  F.  Gorie, 
G.  P.  Morse, 

E.  P.  Patterson. 
W.  J.  Dick, 

J.  M.  Leamy, 
M.  H.  Lyons, 
S.  E.  McColl, 
A.  J.  Taunton. 
J.  G.  Sullivan, 
H.  M.  Ruttan, 
J.  G.  LeGrand, 
Frank  Lee, 
D.  H.  Ross. 
W.  M.  Scott, 
T.  R.  Deacon. 


Among  other  business  transacted  W.  G.  Chase, 
M.E.I.C.  reported  that  certain  Engineersi  nterested  in  the 
disintegration  of  concrete  would  be  visiting  the  City  in 
the  near  future.  The  committee  was  authorized  to  make 
the  necessary  arrangements  for  their  entertainment  and 
il  necessary  to  arrange  for  meetings,  at  which  an  inter- 
change of  view  and  discussion  can  be  arranged. 

Notice  of  motion  was  given  to  amend  the  by-laws 
and  to  allow  juniors  being  allowed  to  vote  on  branch 
matters,  and  to  hold  office,  except  that  of  Chairman. 

A  letter  was  received  stating  that  Calvert  Townley, 
President  of  the  American  Institute  of  Electrical  Engin- 
eers would  be  passing  through  Winnipeg  on  his  way  west 


early  in  June.  The  secretary  was  instructed  to  write 
and  invite  Mr.  Townley  to  stop  off  on  his  way  through 
and  meet  the  local  engineers.  The  committee  was 
instructed  to  make  the  necessary  arrangements  for  his 
entertainment  if  he  accepted  the  invitation. 


Border  Cities  Branch 

J.  E.  Porter,  A. M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  was  held  on  May  7th. 
in  the  auditorium  of  the  Chamber  of  Commerce,  with 
H.  B.  R.  Craig,  Chairman,  presiding. 

The  first  item  of  business  taken  up  was  the  amend- 
ment of  the  Branch  By-laws  allowing  Juniors  of  The 
Institute  to  have  the  same  rights  as  Corporate  Members 
with  the  exception  that  a  Junior  Member  shall  not  be 
eligible  for  election  as  Chairman. 

A  very  interesting  feature  of  the  evening  was  the 
presentation  of  the  Gzowski  Medal,  awarded  to  Geo.  F. 
Porter  Esq.  M.E.I.C.  by  the  Gzowski  Medal  Committee 
of  1919,  for  the  part  taken  by  him  in  the  preparation  of 
the  paper  entitled  "The  Design  Manufacture  and  Con- 
struction of  the  Superstructure  of  the  Quebec  Bridge". 
The  joint  authors  of  this  paper,  Messrs  Phelps  Johnston 
M.E.I.C.  and  G.  H.  Duggan  M.E.I.C.  were  each  to  be 
presented  with  the  Gzowski  Medal  in  Montreal.  On 
presenting  the  Medal,  the  Chairman  pointed  out  that 
this  Medal  is  awarded  yearly  for  "The  Premier  Engin- 
eering Paper  in  Canada",  and  he  took  occasion  to  con- 
gratulate the  Branch  on  their  having  as  a  member  one 
of  such  pre-eminent  ability  and  importance  in  the  Engin- 
eering and  Industrial  world  as  Mr.  Porter. 

This  paper  has  been  distributed  to  the  members  of 
The  Institute  and  has  created  a  great  deal  of  favorable 
comment.  It  has  been  acknowledged  by  experts  to  be 
in  its  year,  the  outstanding  engineering  publication  in 
engineering  circles  throughout  the  world.  Mr.  Porter 
and  his  two  associates  have  good  reason  to  be  proud  as 
winners  of  this  Medal.  Mr.  Porter,  in  reply,  gave  the 
members  considerable  encouragement  in  the  work  of  The 
Institute. 

The  present  financial  status  of  the  Branch  was  dis- 
cussed at  some  length  and  the  possible  sources  of  income 
were  considered.  As  the  Branch  was  somewhat  in  arrears 
the  motion  was  carried  unanimously  that  a  circular  letter 
be  sent  to  the  members  requesting  a  voluntary  subscrip- 
tion of  from  two  to  five  dollars  for  the  maintenance  of 
the  Branch. 

Mr.  Craig  reported  the  recent  Conference  of  Ontario 
Representatives  and  Council  at  Montreal,  dealing  with 
the  questions  of  Legislation  and  Salary  Schedules,  and 
the  action  taken  at  this  Conference  appeared  to  meet 
with  the  approval  of  those  present. 

In  the  absence  of  M.  E.  Brian,  Branch  Representative 
on  Provincial  Council,  the  Chairman  gave  a  brief  report 
of  the  Proceedings  of  Provincial  Council  Meeting  held 
recently  in  Toronto. 

The  meeting  adjourned  at  10  P.  M. 
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Niagara  Peninsula  Branch 

R.  P.  Johnson,  A.M.E.I.C.,  Secretary. 


A.  C.  D.  Blanchard,  M.E.I.C.,  chairman  of  the 
Branch,  attended  the  conference  between  the  Montreal 
and  Ontario  Councillors  and  the  Executive  Committee 
of  the  Ontario  Provincial  Division  which  was  held  in 
Montreal  on  April  13th.  Mr.  Blanchard  attended  this 
conference  in  a  dual  capacity,  that  of  Councillor  and 
also  as  a  member  of  the  Ontario  Division  Executive.  The 
chairman  also  attended  the  meeting  of  the  Provincial 
Division  Executive  held  in  Toronto  on  April  24th. 

A  general  meeting  of  the  Branch  was  held  at  the 
Engineer's  Club,  Thorold,  on  April  23rd.  at  which  Dr. 
R.  C.  Snowdon  of  the  Hooker  Electrochemical  Company 
Niagara  Falls,  N.Y.  spoke  on  "The  Purification  of  Public 
Water  Supplies." 

The  speaker  dealt  with  the  subject  in  a  general  way, 
with  particular  reference  to  the  natural  waters  of  the 
Niagara  District.  The  physical  features  of  water  were 
first  dealt  with;  hardness  due  to  mineral  salts  in  solution 
and  methods  and  devices  for  softening  water  for  industrial 
and  laundry  purposes.  The  sanitary  aspect  of  the  subject 
dealt  with  the  removal  of  micro-organisms  by  means  of 
various  filters  and  chemicals. 

A  good  discussion  took  place  at  the  close  of  Dr. 
Snowdon's  address  in  which  A.  Milne,  A.M.E.I.C.,  of  the 
St.  Catharines  Water  Works,  took  the  leading  part.  Mr. 
Milne  outlined  the  early  history  of  water  purification  and 
showed  how  steady  improvements  had  brought  the  science 
up  to  its  present  efficient  state.  N.  R.  Gibson,  A.M.E.I.C., 
proposed  that  the  Branch  should  study  the  proposed 
metropolitan  water  supply  scheme  for  the  cities  and  towns 
of  the  Niagara  District.  Mr.  Gibson  advised  that  it  was 
too  early  yet  to  take  any  definite  action  as  no  specific 
proposition  had  been  put  forward  by  its  originator  up  to 
the  present  time  and  closed  his  remarks  by  proposing  a 
vote  of  thanks  to  Dr.  Snowdon  for  his  paper.  The  motion 
was  seconded  by  W.  P.  Near,  M.E.I.C,  and  carried 
unanimously. 

A  few  items  of  business  took  up  a  short  amount  of 
the  meeting's  time.  Among  these  was  the  question  as  to 
the  form  of  gathering  the  coming  annual  meeting  of  the 
Branch  should  take.  The  discussion  on  this  brought  out 
the  feeling  of  the  members  and  gave  the  committee  in 
charge  of  the  arrangements  data  with  which  to  proceed. 

The  attendance  of  the  meeting  was  about  thirty. 

F.  E.  Sterns,  A.M.E.I.C.,  of  the  Niagara  Peninsula 
Branch,  has  been  chosen  by  the  Executive  as  convenor 
of  the  recently  appointed  Branch  Legislation  Committee. 

A.  C.  D.  Blanchard,  M.E.I.C,  chairman  of  the 
Niagara  Peninsula  Branch,  has  the  congratulations  of 
the  Branch  in  having  recently  been  elected  a  Councillor 
as  one  of  the  additional  Councillors  to  represent  the  new 
district  in  Ontario. 

One  of  the  most  successful  Annual  Meetings  of  the 
Niagara  Peninsula  Branch  was  held  on  May  19th.  The 
meeting  took  the  form  of  a  dinner  and  smoker  and  a  very 


lively  entertainment  was  provided  for  a  representative 
crowd  of  seventy  three.  A  number  of  lantern  slides  were 
made  up  from  skits  and  songs  and  everyone  joined  heart- 
ily in  singing  as  the  songs  were  shown  on  the  screen.  The 
Professional  Meeting  to  be  held  in  September  was  discus- 
sed and  $280.00  was  pledged  from  those  present  as  a 
guarantee  subscription.  The  Secretary  Rex  P.  Johnson, 
A.M.E.I.C,  was  presented  with  a  silver  cigarette  case 
with  the  crest  of  The  Institute  engraved  upon  it.  The 
new  officers  and  Branch  Executive  are:— 

Chairman,  W.  P.  Near, 

Vice  Chairman,    N.  R.  Gibson, 

Sec.-Treas.,  Rex  P.  Johnson, 

Box  245,  Niagara  Falls,  Ont. 

Executive,  H.  L.  Bucke, 

W.  H.  Sullivan, 
F.  S.  Lazier, 
A.  J.  Grant. 

(Ex.  officio),  A.  C.  D.  Blanchard, 

Lt.-Col.  R.  W.  Leonard. 


Toronto  Branch 

H.  A.  Goldman,  A.M.E.I.C,  Secretary-Treasurer. 

A  special  General  Meeting  of  the  Toronto  Branch 
was  held  at  the  Mining  Building  of  the  University  of 
Toronto  on  Thursday,  May  13th,  1920  at  8.15  P.  M. 

At  the  request  of  the  Council  of  The  Engineering 
Institute  of  Canada  arrangements  were  made  for  the 
presentation  at  this  meeting  of  a  gold  badge  of  honorary 
membership  in  The  Engineering  Institute  of  Canada 
to  Dr.  W.  H.  Ellis,  late  Dean  of  the  Faculty  of  Science 
and  Engineering  of  the  University  of  Toronto. 

Professor  H.  E.  T.  Haultain,  M.E.I.C,  in  a  brief 
speech  of  introduction  pointed  out  the  varied  qualities 
possessed  by  Dr.  Ellis.  They  were,  he  said,  of  an 
academic,  scientific  and  business  nature,  and  he  was 
eminent  in  all  three.  He  was  a  poet  of  no  mean  ability, 
a  skilled  raconteur  and  a  fisherman.  He  was  the  out- 
standing man  of  culture  in  the  University— many- 
sided,  well-rounded.  Many  men  had  come  under  his 
beneficent  influence  in  the  character  of  a  teacher.  But 
he  was  not  of  a  soft,  gentle,  academic  type.  He  had 
borne  arms  in  his  country's  service.  Lately  during  the 
clash  resulting  from  the  rivalries  of  the  Dominion  and 
Provincial  Governments  on  the  subject  of  the  training 
of  returned  men,  in  which  work  Dr.  Ellis  had  taken  a 
responsible  post,  he  had  stood  firm  and  the  storm  had 
passed.  Through  his  influence,  the  School  of  Engineering 
Research  had  been  established,  and  in  this  respect  he 
was  specially  worthy  of  welcome  by  The  Engineering 
Institute. 

C  H.  Rust,  M.E.I.C,  followed,  speaking  of  the 
admiration  and  love  of  his  students  for  Dr.  Ellis.  R.  O. 
Wvnne- Roberts,  Chairman  of  the  Branch,  then  presented 
the  gold  badge  to  Dr.  Ellis  amid  hearty  applause. 

In  replying,   Dr.  Ellis  stated  that  while  he  was  no 
an  engineer,  he  had  long  worked  and  associated  wit 
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engineers,  and  had,  perhaps,  gained  some  of  their  at- 
mosphere.   He  appreciated  the  honor  greatly. 

After  the  presentation  of  the  badge,  Professor  W.  A. 
Slater,  B.S.  C.E.  M.S.,  Engineer  Physicist,  United 
States  Bureau  of  Standards,  proceeded  with  a  lecture  on 
the  tests  of  Reinforced  concrete  beams  and  ship  frames 
for  the  United  States  Emergency  Fleet  Corporation. 
"There  is  a  general  impression  that  the  concrete  ship 
has  failed,"  said  Professor  Slater.  "I  wish  to  correct 
that  impression.  I  am  not  ready  to  say  that  it  has 
been  an  unqualified  success,  but  structurally,  so  far  as 
we  know  anything  about  it  in  use,  it  has  been  a  success." 
.  A  concrete  ship  would  suffer  the  same  damage  as 
other  types  of  ship  in  collision,  said  Professor  Slater. 
The  salvation  of  the  ship  was  the  ease  of  repair  and  the 
smallness  of  the  hole  resulting  from  impacts.  Extensive 
tests  had  been  carried  out  to  prove  the  strength  of  re- 
inforced concrete  for  ship  purposes.  The  failure  of  the 
concrete  in  these  tests  had  been  a  tension  failure.  They 
showed  that  it  was  necessary  to  inspect  the  steel  used 
as  carefully  as  the  concrete. 

Professor  Slater  had  a  number  of  slides  showing  the 
members  that  were  tested  and  also  the  diagram  and 
tables  that  were  prepared  after  the  tests  giving  the 
results  obtained  and  the  conclusions  arrived  at.  He 
also  had  a  complete  moving  picture  outfit  showing  the 
testing  work  in  actual  performance. 

A  very  interesting  discussion  followed  in  which  many 
members  took  active  part. 

The  meeting  adjourned  at  11.45  P.M. 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C.,  Secretary 

A  regular  meeting  of  the  Branch  was  held  on  Thursday 
April  22nd,  1920,  when  a  paper  was  read  by  P.  P.  Westbye, 
iien.  mgr.  of  the  Wm.  Hamilton  Mfg.  Co.  of  Peterborough. 
1  lis  subject  was  the  History  and  Development  of  the  Pulp 
and  Paper  Industry.  Many  lantern  slides,  made  from  Mr. 
Westbye's  own  collection  of  photographs,  were  used,  and 
also  a  film  loaned  by  the  Ontario  Government  Motion 
Picture  Bureau. 

The  Annual  Meeting  of  the  Branch  was  held  on  May 
6th,  in  the  Board  of  Trade  Rooms.  The  Vice-Chairman, 
R.  H.  Parsons,  being  called  out  of  the  City,  appointed 
C.  E.  Sisson  to  act  as  Chairman  of  the  meeting. 

The  first  item  of  business  was  the  appointment  of 
two  scrutineers  to  act  with  R.  B.  Rogers  in  counting  the 
Ballot  for  the  election  of  officers.  R.  E.  Stavert  and 
J.  H.  Reid  were  elected  for  this  work,  and  retired  with 
Mr.  Rogers. 

While  the  ballots  were  being  counted,  Mr.  Sisson 
gave  a  short  report  on  the  activities  of  the  past  season, 
and  referred  to  the  change  from  the  Engineer's  Club  to 
the  Branch  of  The  Institute. 

H.  R.  Shirley,  Chairman  of  the  Meetings  and  Papers 
Committee  read  the  report  of  that  Committee,  as  follows: 

"The  year  just  coming  to  a  close  marks  the  inaugura- 
tion of  a  new  era  in  Peterborough  Engineering  Circles. 


During  the  year  we  have  been  somewhat  disorganize*: 
owing  to  the  passing  of  the  old  Engineers  Club,  and  th 
establishment  of  the  new  Branch,  the  delay  consequen 
upon  the  election  of  the  new  officers,  adoption  of  nev 
By-Laws,  and  appointing  of  new  Committees.  Finally  w 
have  been  most  seriously  handicapped  by  the  lamentabh 
death  of  our  Chairman,  G.  Reid  Munro,  and  another  o 
our  fellow-members,  A.  F.  Bookhout. 

In  spite  of  these  difficulties,  we  are  able  to  reviev 
our  year's  work,  and  report  a  most  successful  season 
The  meetings  held  were  as  follows: 

September,  18,  1919:  "Construction  Methods  on  th 
Hunter  Street  Bridge."  Speaker,  Chas.  Townsend,  of  th 
Russell-Townsend  Co. 

November,  6,  1919:  Inaugural  Banquet  of  Peter 
borough  Branch. 

December,  8,  1919:  "Central  Ontario  System  of  th 
H.  E.  P.  C.  Speaker,  G.  B.  Smith,  Belelville,  Super 
intendent. 

January,  8,  1920:  "Digest  of  Proposed  Legislatior 
for  Engineers."     Speaker,  Jas.  Mackintosh,  Peterborough! 

January,  24,  1920:  Continuation  of  same  subject. 

February,  12,  1920:  "The  Economic  Significance  ol 
Canada's  Fire  Waste."  Speaker,  J.  Grove  Smith,  Domil 
nion  Fire  Commissioner.  Illustrated  with  lantern  slide* 
and  moving  pictures. 

February,  19,  1920:  "Water  Filtration."  Speaker] 
R.  L.  Dobbin,  Waterworks  Superintendent.  Illustratec 
with  Lantern  Slides. 

March,  18,  1920:  "Institute  Affairs."  Speaker,  A.  B| 
Lambe,  Sec.  Provincial  Division. 

April,  8,  1920:  "Frazil  and  Anchor  Ice."  Speaker] 
John  Murphy  of  Ottawa.  Illustrated  with  moving 
pictures  and  lantern  slides. 

April,  22,  1920:  "History  and  Development  of  Pulf 
and  Paper   Industry."     Speaker,   P.   P.   Westbye.   Genl 
Mgr.  Wm.  Hamilton  Co.     Illustrated  with  lantern  slidef 
and  moving  pictures. 

The  inaugural  banquet  marking  our  entrance  intc 
The  Institute  was  probably  the  most  successful  affair  o| 
its  kind  ever  held  in  Peterborough.  It  was  graced  by  trw 
attendance  of  the  President,  Vice-Presidents,  and  member:] 
of  the  Council,  and  also  many  of  the  most  prominenf 
engineers  of  the  Dominion.  This  banquet  is  still  referrec 
to  by  our  guests,  as  well  as  ourselves,  as  the  one  big  event 
of  the  year.  We  hope  to  duplicate  the  performance  next 
Fall. 

You  will  note  from  the  outline  of  the  meetings  giver 
above  that  we  have  increased  the  number  from  one  t( 
two  per  month.  We  were  of  the  opinion  that  this  woulcj 
increase  the  interest  in  the  Branch,  and  due  to  the  addec 
opportunity  of  mingling  together  and  becoming  betted 
acquainted,  be  of  mutual  advantage  to  all  the  members] 
It  is  our  recommendation  that  this  practice  be  followec 
by  our  successors. 

P.  L.  Allison,  Chairman  of  the  Membership  Com-] 
mittee  reported  as  follows: 

"When  the  Branch  was  organized  last  year,  there  wai 
a  membership  of  25  corporate  and  4  juniors.  In  spite 
of  the  fact  of  the  death  of  our  late  Chairman,  G.  R.  Munro  J 
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and  of  A.  F.  Bookhout,  it  is  gratifying  to  note  that  the 
Branch  has  had  a  very  satisfactory  growth.  At  the 
present  time  there  are  35  corporate  and  8  junior  members, 
and  17  affiliates. 

The  qualifications  for  the  various  classes  of  members 
may  be  found  in  the  Charter  of  The  Institute,  and  it  is 
to  be  noted  that  only  corporate  members,  that  is  Members 
and  Associate  members,  may  vote  and  hold  office.  We 
have  discussed  the  matter  of  allowing  the  Juniors  to  vote 
and  hold  office,  and  it  is  pleasing  to  the  Executive  Com- 
mittee to  announce  that  recently  a  letter  has  been  received 
from  Mr.  Keith,  saying  that  Council  has  given  permission 
for  Branches  to  amend  their  By-Laws,  to  allow  of  this. 
It  is  proposed  to  take  this  step  at  an  early  date." 

The  Scrutineers  then  made  their  report  and  declared 
the  following  elected  to  direct  the  affairs  of  the  Branch 
for  the  coming  season: 

Honorary  Chairman,  R.  B.  Rogers,  M.E.I.C. 

Chairman,  R.  H.  Parsons,  M.E.I.C.  City  Engineer. 

Vice  Chairman,  P.  L.  Allison.  M.E.I.C,  Industrial 
Control  Engineer,  Canadian  General  Electric  Co. 

Secretary,  R.  L.  Dobbin,  M.E.I.C,  City  Waterworks 
Superintendent. 

Treasurer,  D.  L.  McLaren,  A.M.E.I.C,  Assistant 
Engineer,  Can.  Gen.  Elec.  Co. 

Executive  Committee: 

C.  E.   Sisson,    M.E.I.C,    Transformer   Engineer,    Can. 
Gen.  Elec.  Co. 

P.  P.  Westbye,  M.E.I.C,  Gen.  Mgr.  Wm.  Hamilton  Co. 
Jas.  Mackintosh,  M.E.I.C,  Hydraulic  Engineer,  Hydro. 
Elec.  Power  Comm. 

D.  L.  W.  Magie,  M.E.I.C,  Works  Engineer,  Can.  Gen. 
Elec.  Co. 

A.  L.  Killaly,  A.M.E.I.C,  Superintendent,  Trent  Canal. 
C  H.  Rogers,  M.E.I.C,  Manager  Peterborough  Canoe  Co. 

R.  L.  Dobbin  was  elected  to  represent  the  Branch 
on  the  Executive  of  the  Ontario  Provincial  Division. 

After  the  announcement  of  the  result  of  the  elections, 
an  informal  entertainment  took  place.  Moving  pictures 
and  refreshments  in  the  shape  of  coffee  and  "hot  dogs", 
formed  the  main  items. 


Ottawa  Branch 

M.  F.  Cochrane,  A.M.E.I.C,  Secretary-Treasurer. 

On  May  4,  A.  P.  Davis,  President  of  the  American 
Society  of  Civil  Engineers  and  Director  of  the  United 
States  Reclamation  Service,  who  at  that  time  was  visiting 
Ottawa  in  connection  with  the  sittings  of  the  International 
Joint  Commission,  was  tendered  a  luncheon  at  the 
Chateau  Laurier  by  the  Executive  Committee  of  the 
Ottawa  Branch,  in  conjunction  with  the  Past  Councillors, 
Vice-Presidents  and  Presidents  residing  in  Ottawa.  Mr. 
Davis  was  attended  by  Mr.  Heidel,  State  Engineer  of 
Montana  and  B.  E.  Jones  of  the  United  States  Geological 
Survey. 

In  his  speech,  Mr.  Davis  referred  to  the  difficulties 
which    now    confront    the    American    Society    of   Civil 


Engineers,  and  strongly  emphasized  the  importance  of 
maintaining  the  high  professional  standard  of  that 
society,  and  for  the  necessity  of  broadening  and  decentral- 
izing its  work. 

He  congratulated  Canada  on  its  Engineering 
Institute,  which  embraces  all  classes  of  engineers. 

On  May  19th,  the  new  badge  was  presented  to  His 
Excellency  The  Governor  General,  as  an  Honorary 
Member, "  by  Colonel  W.  P.  Anderson,  as  the  Senior 
Past  President  in  Ottawa. 

Colonel  Anderson,  who  was  accompanied  by  the 
Chairman  and  Secretary  of  the  branch,  explained  the 
enlarged  aims  of  The  Institute  and  its  increasing  success. 
His  Excellency,  after  most  cordially  thanking  the  delega- 
tion for  presenting  him  with  the  badge,  asked  to  be  kept 
informed  as  to  the  meetings  of  The  Institute  and  of  the 
Ottawa  Branch,  and  stated  that  it  was  his  desire  to  attend 
those  meetings  whenever  it  was  possible  for  him  to  do  so. 


Montreal  Branch 

Frederick  B.  Brown,  M.E.I.C,  Secretary. 

Several  events  occurred  at  the  final  meeting  for  the 
season  of  the  Montreal  Branch  of  The  Engineering  In- 
stitute of  Canada  held  onApril2J,th,  that  made  it  an  occasion 
unique  in  the  annals  of  The  Institute.  Lord  Shaughnessy, 
chairman  of  the  C.P.R.,  and  Sir  John  Kennedy,  dean  of 
the  engineering  profession  in  Canada,  were  both  present, 
and  were  presented  with  gold  badges,  as  honorary  mem- 
bers of  The  Institute,  the  badges  being  exact  replicas  of 
that  struck  for  the  Prince  of  Wales,  when,  during  his 
visit  here  last  year,  he  consented  to  become  an  honorary 
member  of  The  Institute.  The  presentations  were  made 
by  R.  A.  Ross,  M.E.I.C.  as  president  of  The  Canadian 
Engineering  Institute,  and  were  carried  out  with  full 
ceremonial,  both  recipients  making  brief  speeches  of 
appreciation. 

An  interesting  paper  was  read  by  D.  E.  Blair, 
of  the  Montreal  Tramways  Co.,  on  "The  Engineering 
Features  of  Tramway  Operation."  There  was  a  large 
attendance,  and  the  various  events  were  greeted  with 
much  applause,  refreshments  being  served  at  the  close. 

An  interesting  discussion  followed,  taken  part  in  by 
Commissioner  Ross  and  Prof.  L.  A.  Herdt,  of  the  Tram- 
ways Commission,  both  of  whom  showed  sympathy  with 
the  ideas  promulgated  by  Mr.  Blair. 

At  the  conclusion  of  the  engineering  paper 
Walter  J.  Francis,  as  chairman  of  the  branch,  took  the 
chair,  and  called  upon  Commissioner  R.  A.  Ross  to 
present  the  Gzowski  Medal  for  the  most  meritorious 
contribution  to  engineering  literature  during  the  year. 
This  vear,  he  said,  the  medal  had  been  presented  to  the 
three  authors  of  the  paper  on  the  construction  of  the 
Quebec  Bridge,  which  was  universally  recognized  as  the 
most  important  contribution  to  the  world's  engineering 
literature  during  the  past  year. 

Commissioner  Ross  then  presented  the  medals  to 
Messrs.  Phelps  Johnson  and  G.  H.  Duggan,  with  a  brief 
speech  in  which  he  complimented  them  on  producing  a 
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piece  of  engineering  literature  which  had  been  approved 
by  the  profession  throughout  the  world.  Both  recipients 
made  short  speeches  of  thanks. 

Chairman  Francis  then  said  that  the  occasion  had 
arrived  when  they  could  present  the  gold  badges  as  hon- 
orary members  of  The  Institute  to  two  of  their  most 
honored  members,  Lord  Shaughnessy,  head  of  the  greatest 
transportation  company  in  the  world,  and  Sir  John 
Kennedy,  whose  long  and  useful  life  was  synonymous 
with  the  progress  of  engineering  in  Canada. 

Amidst  prolonged  applause,  Commissioner  Ross,  as 
president  of  The  Engineering  Institute  of  Canada,  then 
pinned  the  gold  badges  on  the  lapels  of  Sir  John  Kennedy 
and  Lord  Shaughnessy. 

Sir  John  Kennedy,  who  was  received  with  three 
cheers,  said  that  he  had  assisted  at  the  birth  of  The 
Canadian  Engineering  Institute,  its  first  meetings  having 
been  held  at  his  house,  and  later  at  his  office.  Since  then 
the  original  society  had  grown  to  become  a  national 
institution,  with  branches  all  over  the  Dominion,  with 
great  good  to  the  profession  and  to  the  country,  helping 
to  do  and  build  better  things. 

Sir  John  recalled  the  time  sixty  years  ago  when  the 
then  Prince  of  Wales  had  visited  Hamilton,  Ont.,  and 
officially  started  the  first  turbine  pump  ever  made  in 
Canada,  when  he  himself  had  had  the  honor  of  starting 
the  other  one  of  the  twin  turbines.  Looking  back  over 
that  long  history  of  engineering  development  and  all  that 
had  been  accomplished  by  The  Engineering  Institute,  he 
felt  very  grateful  for  the  honor  now  conferred  upon  him. 
(Applause.) 

In  presenting  the  badge  to  Lord  Shaughnessy, 
Commissioner  Ross  said  it  was  peculiarly  fitting,  since 
the  C.P.R.  was  the  greatest  institution  in  Canada,  and 
one  which  had  made  the  Dominion  known  throughout  the 
whole  world,  the  time  probably  not  being  far  distant 
when  its  transportation  enterprises  would  encircle  the 
globe.  As  head  of  the  C.P.R.  during  much  of  its  growing 
period,  Lord  Shaughnessy  had  had  much  to  do  with 
engineers,  and  knew  how  much  the  company  owed  to  the 
engineers,  while  the  latter  knew  how  much  they  owed 
the  C.P.R. 

In  expressing  his  thanks,  Lord  Shaughnessy  said  that 
during  a  great  part  of  his  career  he  had  been  actively 
associated  with  engineers,  and  had  lived  in  an  engineering 
atmosphere. 

"During  the  past  25  years,"  said  Lord  Shaughnessy, 
"I  have  been  associated  with  many  enormous  engineering 
enterprises  of  every  description.  I  have  consulted  with 
and  taken  the  advice  of  civil,  hydraulic,  mining,  marine 
and  mechanical  engineers  of  every  description.  During 
all  those  years  they  were  my  guides,  philosophers  and 
friends,  and,  while  I  have  not  had  the  training  of  an 
engineer,  I  have  learned  very  much  from  the  profession. 

"Jointly,  through  this  friendly  co-operation  we  have 
carried  out  during  the  last  quarter  of  a  century  many 
great  engineering  works  involving  the  expenditure  of 
many  hundred  millions  of  dollars.  Generally  the  work 
was  satisfactorily  done.  Sometimes  there  may  have  been 
a  miss,  but  we  were  jointly  responsible,  and  did  not  blame 
each  other. 


"I  appreciate  very  much  the  honor  you  have  done 
me  in  making  me  an  honorary  member  of  your  society, 
and,  while  I  cannot  hope  to  enjoy  this  membership  for 
many  years  to  come,  I  hope  that  your  society  will  continue 
to  grow  and  prosper,  for  the  good  of  Canada's  develop- 
ment." 

The  retiring  chairman,  Walter  J.  Francis,  M.E.I.C., 
then  made  his  valedictory  address,  thanking  the  members  of 
the  branch  for  the  interest  they  had  shown  in  its  work 
during  the  past  two  years,  which  had  resulted  in  un- 
precedented growth  in  its  work,  to  such  an  extent  that  the 
meetings  had  been  changed  from  fortnightly  to  weekly, 
with  greatly  increased  membership  and  attendance. 

Votes  of  thanks  were  passed  to  the  retiring  chairman, 
and  the  various  committees  which  had  acted  during  the 
year. 

St.  John  Branch 

Harry  F.   Bennett,   A.M.E.I.C.,   Secretary-Treasurer. 

A  meeting  was  held  on  April  22nd  in  the  old  Post 
Office  Building.  After  reports  from  Harry  F.  Bennett 
and  G.  G.  Murdoch  in  connection  with  the  Old  Court 
House  Reconstruction  and  the  City  Planning  Committees 
has  been  presented,  the  Chairman  called  upon  the  speaker 
of  the  evening,  Capt.  C.  McN.  Steeves,  M.E.I. C,  late 
Adjutant  9th  Battalion,  Canadian  Engineers,  who  read 
a  very  comprehensive  and  interesting  paper  on  "Organ- 
ization of  Military  Bridging  Operations". 

The  Secretary  read  correspondence  with  other 
Branches.  On  motion  of  Mr.  Steeves,  seconded  by  Mr. 
Goodspeed,  it  was  decided  that  the  St.  John  Branch 
endorse  the  action  of  the  Vancouver  Branch  in  passing 
the  following  resolution  at  their  March  Meeting.  "That 
this  Branch  goes  on  record  as  being  unalterably  opposed 
to  such  amendments  of  the  Civil  Service  Act  as  (etc.) 
tending  to  eliminate  competitive  examinations  for  Civil 
Service  positions  and  to  introduce  the  old  evil  system  of 
patronage,  etc.  etc. 

Moved  by  H.  Bennett,  seconded  by  Mr.  Good- 
speed  that  the  resolution  of  the  Toronto  Branch  of  March 
4th  re  requesting  Headquarters  to  appoint  a  Salaries 
Committee,  etc.,  be  laid  on  the  table  until  after  passing 
of  our  Act,  etc.    Carried. 

Moved  by  G.  Macdonald,  seconded  by  Mr. 
Steeves  and  carried,  'That  we  approve  of  the  resolution  of 
the  Manitoba  Branch  of  February  18th  re  Civil  Service 
Classification  and  that  the  Secretary  advise  the  Council 

to  that  effect." 

*    *    * 

The  second  Annual  Meeting  of  the  St.  John  Branch 
was  held  in  the  old  Post  Office  Building,  May  6th,  1920, 
with  past  president  A.  Gray  in  the  chair.  After  the 
minutes  of  the  last  Annual  Meeting  and  the  meeting  of 
April  22nd  had  been  read  and  adopted  the  Secretary  read 
the  report  of  the  Secretary-Treasurer  and  Executive  which 
was  adopted.  The  following  reports  were  then  read. 
Committee  on  Concrete  in  Sea  Water,  Civic  Centre 
Committee,  City  Planning  Committee,  Salaries  Com- 
mittee and  Legislation  Committee. 
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On  account  of  the  absence  of  the  Chairman,  Mr. 
C.  C.  Kirby,  from  the  City,  A.  Gray  read  the  Chairman's 
retiring  address  and  on  Mr.  Waring,  seconded  by  Mr. 
Goodspeed,  a  hearty  vote  of  thanks  was  tendered  Mr. 
Kirby  for  his  untiring  efforts  in  behalf  of  the  Branch  and 
the  profession  in  general. 

On  motion  of  Mr.  Cushing,  seconded  by  Mr.  Good- 
speed,  a  vote  of  thanks  was  tendered  Mr.  Crookshank 
for  his  effective  work  as  Secretary-Treasurer. 

Mr.  Hatfield  reported  for  the  Employment  Com- 
mittee and  on  motion  the  report  was  adopted  and  the 
Committee  continued  in  office. 

Mr.  Crookshank  reported  for  the  By-Laws  committeet 
which  report  was  adopted. 

The  scrutineers  then  announced  the  new  executive 
as    follows : — 

Chairman:  G.  G.  Murdoch,  M.E.I.C, 
Secretary-Treasurer:  H.  F.  Bennett,  A.M.E.I.C. 
By  ballot,  F.  P.  Vaughan,  A.M.E.I.C. 

The  new  officers  took  their  places  and  F.  G.  Good- 
speed  read  a  most  interesting  paper  on  the  "Improvement 
of  navigation  in  river  estuaries,  with  particular  reference 
to  the  Mississippi  River." 

At  the  conclusion  of  the  paper  a  hearty  vote  of  thanks 
was  tendered  Mr.  Goodspeed  on  motion  of  Mr.  Gray  and 
seconded  by  Mr.  Hatfield. 

Mr.  Crookshank  read  the  report  of  the  Harbour 
Commission  Committee  which  was  adopted  and  the 
executive  asked  to  appoint  a  similar  Committee  to  carry 
on  the  work. 

On  motion  of  Mr.  Crookshank  the  incoming  officers 
were  authorized  to  transact  the  financial  business  of  the 
branch. 

On  motion  of  Mr.  Gray  the  resolution  adopted  by  the 
Toronto  Branch  re  compensation  was  left  to  the  executive. 

On  motion  of  Mr.  Huestis  the  matter  re  Juniors 
voting  and  holding  office  was  left  to  the  executive. 

Combined  Annual  Report  of  the  Executive 
Committee  and  of  the  Sec. -Treasurer 

We  beg  to  herewith  submit  our  report  for  the  Second 
Branch  Year  of  the  St.  John  Branch  of  The  Engineering 
Institute  of  Canada,  covering  the  period  between  the 
Annual  Meetings  of  January  1919  and  May  1920. 

The  Executive  Committee  met  nineteen  times  during 
:heir  term  of  office,  and  transacted  a  large  amount  of 

business. 

There  were  fourteen  meetings  of  the  Branch,  ten  in 
L919,   and  four  in   1920,  besides  the  second  Maritime 
eneral  Professional  Meeting,  held  on  September  10th, 
I  lth  and  12th. 

Papers  were  read,  addresses  given,  and  important 
)usiness  transacted  at  the  meetings,  as  follows: — 

Jan.  14th,  1919.  Annual  meeting.  "  A  Contractor 
n  a  Clyde  Shipyard"  by  G.  S.  Baxter,  A.M.E.I.C. 
Election  of  officers  as  stated  below.  Committees  ap- 
•ointed.    Legislation  and  By-laws  discussed. 


Feb.  20th,  1919.  "  Reminiscences  of  the  Early 
Days  of  Railway  Location"  by  C.  O.  Foss,  M.E.I.C. 
By-laws  amended  by  Eexcutive  Committee,  adopted  by 
letter  ballot. 

March  27th,  1919.  "The  Reconstruction  of  the 
Bridges  on  the  Dominion  Atlantic  Railway  "  by  G.  G. 
Hare,  A.M.E.I.C.  Committees  appointed.  Legislation 
discussed.  Chairman  submitted  his  proposed  draft  of 
act. 

Apr.  17th,  1919.  Chairman's  report  re  Montreal 
inter-Branch  legislation  conference.  Goldman  salaries 
paper  discussed.  Salaries  &  Employment  Bureau  Com- 
mittees appointed. 

May  8th,  1919.  "Aids  to  Navigation  in  New 
Brunswick  Waters"  by  G.  S.  Macdonald,  A.M.E.I.C. 
Concrete  in  sea  water  and  General  Professional  Meeting 
committees  appointed. 

May  29th,  1919.  "  Experiments  with  High  Potential 
High  Frequency  Electric  Currents  "  by  F.  P.  Vaughan, 
A.M.E.I.C,  M.A.I.E.E. 

July  3rd,  1919.  Discussion  re  legislation,  based  on 
E.I.C.,  printed  Draft  of  Act,  preparatory  to  E.I.C., 
ballot  on  it. 

Sept.  10th,  11th,  and  12th,  1919.  General  Profes- 
sional Meeting— Details  published  in  Journal. 

Nov.  13th,  1919.  "Cape  Bald  Breakwater"  by 
Geoffrey  Stead,  A.M.E.I.C.  "New  Brunswick  High- 
ways "  by  B.  M.  Hill,  M.E.I.C. 

Dec.  10th,  1919.  Public  meeting  in  Board  of 
Trade  Rooms,  held  in  conjunction  with  Housing  Com- 
mittees of  the  Board  of  Trade  and  Commercial  Club. 
Report  of  Architects  Ross  &  McDonald,  on  rebuilding 
Old  Court  House,  read  and  discussed. 

Dec.  18th,  1919.  Discussion  continued  from  ad- 
journed meeting  of  Dec.  10th.  '  The  Dominion  Housing 
Act  and  how  it  applies  to  types  of  houses  suitable  to 
St.  John  under  local  building  conditions "  by  Chas. 
L.  Archibald,  A.M.E.I.C. 

Jan.  22nd,  1920.  "  St.  John  and  its  Harbour,  with 
particular  reference  to  its  protection  "  by  F.  W.  Holt. 
Commission  Acts  discussed.     Committee  appointed. 

Feb.  10th,  1920.  Public  meeting  in  Board  of  Trade 
Rooms.  '  Town  Planning  and  Engineering  Problem  " 
by  W.  F.  Burditt,  Chairman  St.  John  Town  Planning 
Commission.  "  General  Principles  of  Town  Planning  " 
by  H.  L.  Seymour,  A.M.E.I.C. 

Mar.  11th,  1920.  "The  methods  adopted  in  our 
location  surveys  in  wooded  country  "  by  Moses  Burpee, 
M.E.I.C.  Civic  Buildings  and  City  Planning  Com- 
mittees appointed. 

Apr.  22nd,  1920.  "  Organization  of  Military  Bridg- 
ing Operations  "  by  Capt.  C.  McN.  Steeves,  M.E.I.C. 

May  6th,  1920.  This  an  Annual  Meeting,  when 
election  of  officers  will  take  place,  and  paper  of  F.  G. 
Goodspeed,  M.E.I.C.  on  "  Improvement  of  Navigation 
in  River  Estuaries,  with  particular  reference  to  the 
Mississippi  River  "  will  be  read. 

The  three  public  meetings,  at  which  the  building  of  a 
Community  Centre,  with  Court  House  and  City  Hall, 
with  plan  to  utilize  the  whole  block  later  for  civic  build- 
ings,  instead   of  rebuilding   the    "  Old   Court    House  " 
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destroyed  by  fire)  and  the  study  of  City  planning  were 
taken  up,  have  disseminated  considerable  information, 
and  the  publicity  of  the  discussions  will  undoubtedly 
have  a  beneficial  effect  on  public  opinion,  both  as  regards 
these  subjects  and  the  Branch  itself. 

During  the  year,  a  new  set  of  By-laws,  patterned 
after  the  E.I.C.  Standard  Set,  were  drawn  up,  adopted, 
and  have  been  approved  by  the  Council. 

The  matter  of  obtaining  legislation  for  New  Brunswick 
engineers  has  taken  up  a  large  amount  of  time  and 
effort,  culminating  in  the  formation  of  the  "Association 
of  Professional  Engineers  of  the  Province  of  New 
Brunswick  "at  a  public  meeting  called  by  our 
Chairman,  and  held  September  12th,  in  St.  John.  An 
executive  council  was  elected,  with  him  as  chairman, 
and  they  revised  the  E.I.C.  draft  of  Act  to  suit  New 
Brunswick  conditions,  submitted  it  to  the  engineers  of 
the  Province,  for  their  approval,  and  presented  it  to  the 
Legislature,  who  passed  it  after  it  had  been  amended, 
and  it  has  now  become  law. 

Effective  work  has  been  done  by  the  several  com- 
mittees. The  Employment  Committee  actively  co- 
operated with  the  Provincial  Soldiers  Civil  Re-establish- 
ment Committee  and  the  Government  Labour  Bureau. 
The  passing  of  the  Civil  Service  Act  and  the  Reclassi- 
fication of  the  Government  employees  was  urged.  Data 
has  been  gather  re  the  salaries  paid  engineers  in  New 
Brunswick.  The  committee  on  Concrete  in  sea  water 
has  prepared  a  very  complete  bibliography  on  this  sub- 
ject. A  committee  of  the  Halifax  Branch  is  co-operating 
in  the  work  of  investigating  this  important  matter. 

Two  delegates  of  the  Branch  are  on  the  Vocational 
Training  Committee,  which  brought  about  the  inaugura- 
tion of  this  system  in  the  city,  and  which  assists  the 
official  committee  where  necessary. 

The  Branch,  during  its  two  years  of  life,  has  accom- 
plished much  for  its  local  members,  and  for  the  engineers 
of  the  Province  as  a  whole.  The  membership  is  better 
acquainted  with  each  other  and  with  the  subjects  of 
vital  interest  to  them.  Their  interest  in  civic  matters 
has  been  concretely  shown,  and  the  public  is  beginning 
to  appreciate  having  engineers  among  them  to  assist 
in  investigating  problems  and  by  their  technical  advice. 
This  is  concretely  shown  by  our  Chairman  being  officially 
requested,  as  chairman  of  the  Branch,  to  be  present  at 
the  recent  conference  which  took  up  the  matter  of  the 
Union  of  the  Maritime  Provinces  of  New  Brunswick, 
Nova  Scotia  and  Prince  Edward  Island. 

It  has  been  the  policy  of  the  executive  to  give  as 
much  publicity  as  possible  to  the  doings  of  the  Branch 
in  "The.  Journal"  and  in  the  press,  and  they  recommend 
that  this  be  continued,  as  they  consider  it  effective  in 
stimulating  public  interest  in  the  engineer  and  his  work 
and  so  enhancing  his  status  in  the  community. 

The  executive  recommend  that,  in  future,  the 
Secretary  be  authorized  to  engage  clerical  assistance 
from  time  to  time,  in  handling  the  work  of  his  office. 
This  will,  no  doubt,  mean  a  levy  on  the  Branch  members 
to  meet  the  increased  expenditure.  This  has  been  done 
by  other  Branches  this  year. 

Officers  elected  at  Annual  Meeting  held  January  14th, 
1919: 


Chairman,  C.  C.  Kirby;  Secretary-Treasurer,  A.  R. 
Crookshank;  Executive  Committee-men,  Past  Chairman, 
A.  Gray,  C.  O.  Foss,  G.  G.  Hare,  G.  G.  Murdoch. 

The  following  committees  were  appointed  during 
the  Branch  year: — 

Membership,    Executive   as   a   whole,    Publication, 
C.  C.  Kirby,  A.  R.  Crookshank;  Proceedings,  C.  O.  Foss, 
G.  G.  Hare;  By-laws,  Executive  Committee.     Delegate 
to  Ottawa  Legislative  Meeting,  C.  C.  Kirby;  Delegate 
to  Montreal  inter-Branch  Meeting,  C.  C.  Kirby;  Soldiers 
Civil  Re-establishment,  C.  O.  Foss;  Civil  Service,  G.  G 
Hare,  G.  G.  Murdoch,  A.  R.  Dufresne,  J.  A.  Grant 
Salaries,  C.  C.  Kirby,  G.  G.  Murdoch,  A.  R.  Crookshank 
Vocational  Training,  F.  P.  Vaughan,  A.  R.  Crookshank 
Employment  Bureau,  G.  N.  Hatfield,  F.  G.  Goodspeed 
J.  A.  W.  Waring;  Concrete  in  sea  water,  A.  Gray,  G.  S 
Macdonald,  F.  G.  Goodspeed,  G.  G.  Hare,  G.  S.  Baxter 
General    Professional    Meeting;    Executive   with    G.    S. 
Macdonald,    A.    R.    Dufresne,    G.    N.    Hartfield;    New 
Civic   Buildings    (Old   Court    House),    H.    Bennett,    C. 
McN.  Steeves,  J.  A.  Grant;  Harbour  Commission,  etc., 
C.  C.  Kirby,  A.  R.  Dufresne,   G.  G.  Hare;  City  Planning, 
E.  M.  Archibald,  G.  G.  Murdoch;  Auditors,  J.  A.  W. 
Waring,  C.  O.  Foss. 

The  statement  of  Membership  of  the  Branch  on 
May  1st,  1920,  is  as  follows:— 


Grade 

Members 

Associate  Members. . 

Juniors 

Honorary  Associates. 

Associates 

Affiliates 


57             8  65  2 

Membership  at  end  of  1918 43 

Net  gain 22 

Moved  away  during  period 13 

Gross  gain 35 

The  financial  statement  is  herewith  attached. 
Respectfully  submitted, 

C.  C.  Kirby, 

Chairman. 
A.  R.  Crookshank, 

Secretary-Treasurer. 

A  summarv  of  the  financial  report  is  given  herewith: 
total  receipts  1919,  $386.99;  expenditures,  $345.42,  leaving 
a  net  balance  in  the  bank  of  $41.45,  assets  on  hand  valued 
at  $81.35  as  against  liabilities  of  $50.00. 

Report  of  Committee  on  Harbour  Commission 

This  committee  finds  that  the  matter  of  Harbour 
Commission,  Government  for  the  Port  of  Nationalization,, 
is  one  in  which  the  matter  of  public  policy  is  most  chiefly 
concerned  and  that  the  full  amount  of  information  neces- 
sary for  a  recommendation  is  either  not  available  or  has 
to  be  treated  confidentially  by  the  Members  of  the 
Committee. 


Non- 

Election 

Resident 

Resident 

Total 

Pending 

13 

4 

17 

26 

4 

30 

6 

6 

2 

1 

1 

1 

1 

10 

10 
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This  Committee  begs  to  be  dissolved  and  suggests 
that  if  the  meeting  so  desires,  a  new  Committee  be 
appointed  with  a  different  personnel. 

C.     C.     KlRBY, 

Chairman. 


Report  of  Publicity  Committee 

We  beg  to  call  the  attention  of  the  members  of  the 
Branch  to  the  amount  of  advertising  that  the  Engineers 
have  received  in  the  newspapers,  since  the  formation 
of  the  Branch  two  years  ago. 

We  wish  to  express  our  appreciation  of  the  generous 
manner  in  which  our  local  newspapers  have  given  space 
to  the  report  of  our  doings. 

The  following  approximate  list  shows  the  amount  of 
material  printed  in  the  newspapers,  column  width:— 

Date  Reg.  Reports  Gen.  Prof.  Meeting  Total  Columns 

1918  114  inches    242  in  (Halifax 

Papers) 
107  in  (St.  John 
only) 463"  22 

1919  245      "       597  in  (St.  John 

only) 842"  40 

1920  135      "        135"  6H 

(To  May  1st) 1440"  68 .5 

Nearly  ten  complete  pages  of  newspaper  reports  of 
the  doings  of  engineers. 

The  Journal  published  the  following  St.  John  news 
and  articles  in  columns  of  9",  two  columns  per  page: — 

Date  Reports       Papers      Total  Gen.  Prof.  Meeting  Total 

1918  11    16   27  79  Halifax  papers 106 

1919  17   88   105  12      "        117 

1920  8    ..    8  8 


(To  May  1st) ...   140  cols.  231 

A  total  of  70  pages  of  St.  John  material. 

Respectfully  submitted, 
A.  R.  Crookshank. 

Report  on  Legislation 

On  April  24th,  the  "  Engineering  Profession  Act  " 
was  passed  by  the  Legislature  of  New  Brunswick  and 
received  the  Royal  assent.  This  act  was  submitted  as 
a  Bill  by  the  Council  of  the  Association  of  Professional 
Engineers  of  New  Brunswick.  The  only  amendment 
by  the  Legislature,  except  as  proposed  by  the  Council, 
was  the  alteration  of  the  term  "principal  assistant" 
to  that  of  "an  assistant"  in  the  paragraph  dealing  with 
initial  registration. 

Some  opposition  was  encountered  in  the  Committee 
stage  towards  the  definition  clause,  it  being  the 
feeling  of  the  Members  that  the  definition  should 
be  reworded  so  as  to  prevent  a  possible  misuse  of  the 


Act  by  having  the  definition  so  broad  that  some  persons 
might  be  unduly  interfered  with  who  should  be  properly 
allowed  to  proceed  with  their  business  without  being 
required  to  become  registered  Professional  Engineers. 
This  difficulty  was  overcome  by  the  insertion  of  the 
words  "in  a  professional  capacity"  in  that  part  of  the 
definition  setting  forth  the  kind  of  work  which,  when 
undertaken,  constitutes  the  practice  of  a  Professional 
Engineer. 

The  Act  was  amended  by  the  Council  rather  con- 
siderably from  the  original  draft  bill  of  the  E.I.C.  These 
changes  were  chiefly  those  of  expression  rather  than  of 
principle  in  order  to  get  the  meaning  more  clearly  expres- 
sed, on  the  recommendation  of  the  Council's  legal  advisor. 

Diffirences  of  principle  were  made  from  the  E.I.C. 
Model  Bill  in  the  clause  by  which  foreign  engineers 
may  now  be  admitted  to  practice  on  license  instead  of 
being  limited  to  consultation  work  only.  Consultation 
work  was  made  permissable  to  foreign  engineers  without 
the  formality  of  license.  This  latter  change  was  made 
to  conform  with  the  expressed  wishes  of  the  Law  Com- 
mittee of  the  Legislature.  British  Columbia  has  also 
included  this  feature  in  its  act. 

The  following  is  the  present  situation  regarding 
Legislation  in  the  other  Provinces: — 

British  Columbia,  Alberta  and  Manitoba  have 
passed  similar  acts. 

Saskatchewan  and  Ontario  have  not  yet  applied  for 
Legislation. 

Nova  Scotia  has  had  its  bill  passed  by  the  Lower 
House  and  the  bill  is  at  present  before  the  Legislative 
Council. 

Quebec  has  passed  an  amendment  to  the  existing 
Quebec  Act  placing  its  administration  in  the  hands  of 
the  "  Corporation  of  Professional  Engineers  of  Quebec." 


(Sdg.)  C.  C.  Kirby, 


Chairman. 


Halifax  Branch 

F.  R.  Faulkner,  M. E.I.C,  Secretary-Treasurer, 


The  Annual  Meeting  of  the  Halifax  Branch  was 
held  at  the  Green  Lantern  at  6.00  p.m.,  Thursday, 
May  13th,  1920;  attendance  32,  including  General 
C.  H.  Mitchell  of  Toronto,  and  Dr.  F.  H.  Sexton  of 
Halifax,  as  guests  of  this  Branch. 

After  the  appointment  of  the  scrutineers,  the  Chair- 
man called  for  the  report  of  the  Secretary-Treasurer, 
which  was  given  as  follows: — 

Report  of  the  Secretary-Treasurer 

The  report  of  the  present  Secretary-Treasurer, 
covers  the  period  from  January  1st,  1919  to  May  13th, 
1920.  As  the  members  will  remember,  the  officers  for 
1919  were  held  in  office  until  this  meeting. 

During  this  period,  eleven  meetings  were  held  as 
follows : — 
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January  15th,  1919;  The  Annual  meeting  at  which 
the  following  officers  were  elected: — 

Chairman      F.  A.  Bowman,  M.E.I. C. 
Secy-Treas.    K.  H.  Smith,  M.E.I.C. 
Executive:     J.  L.  Allen,  M.E.I.C. 

A.  E.  Dyer,  A.M.E.I.C. 

W.  P.  Morrison,  M.E.I.C. 

A.  G.  Robb,  M.E.I.C. 

L.  H.  Wheaton,  A.M.E.I.C. 

February  20th,  Paper  by  Capt.  T.  S.  Scott  on  Roads. 

March  20th,  Paper  by  W.  G.  Gordon,  transporta- 
tion engineer,  Canadian  General  Electric  Co.  on  "  Main 
Line  Railway  Electrification  in  Canada." 

April  3rd,  A  special  meeting  dealing  with  Engineering 
Legislation. 

April  25th,  Report  on  the  results  of  the  meeting 
of  the  Legislative  Committee  held  in  Montreal.  At  this 
meeting  K.  H.  Smith  the  Secretary-Treasurer  tendered 
his  resignation  and  on  May  1st,  the  Executive  Committee 
appointed  F.  R.  Faulkner  to  fill  the  vacancy  for  the 
remainder  of  the  year. 

June  4th,  Devoted  to  making  preliminary  arrange- 
ments for  the  proposed  Professional  Meeting  in  St.  John, 
in  September  and  to  a  discussion  of  the  proposed  Legisla- 
tion for  Engineers. 

October  22nd,  Paper  by  A.  C.  Brown  on  "The 
Results  of  Experiments  of  the  effects  of  Ironstone  on 
Cement  and  Lime  mortars." 

December  17th,  Devoted  to  a  discussion  of  the 
proposed  Halifax-Dartmouth  bridge. 

February  16th,  1920,  a  special  meeting  at  which 
was  shown  a  film  from  the  Kopper's  Manufacturing  Co., 
illustrating  a  modern  By-Product  Coke  plant. 

February  27th,  At  this  meeting  the  standard  branch 
by-laws  were  adopted  and  the  officers  for  1919  were 
continued  in  office  until  the  annual  meeting  in  May. 
K.  H.  Smith  read  a  paper  on  "  The  Water  Powers  of 
Nova  Scotia." 

March  26th,  At  this  meeting  the  report  of  the 
bridge  Committee  was  presented.  This  report  dealt 
with  some  of  the  projects  for  the  proposed  Halifax- 
Dartmouth  bridge. 


Membership 


On  January  1st,  1919;  the  Secretary's  report  showed 
a  membership  as  follows : — 

Member 24 

Associate  Members 29 

Juniors 6 

Branch  Affiliates 2 

Total 61 


The  membership  at  present,  including  those  recently 
accepted  by  the  Council  is  as  follows: — 

Members 34 

Associate  Members 55 

Juniors 10 

Students 17 

Branch  Affiliates 4 

Total 120 

The  increase  in  membership  is  then  as  follows: 

Members 10 

Associate  Members 26 

Juniors 4 

Students 17 

Branch  Affiliates 2 


,c- 


The  above  numbers  include  all  those  who  were  on 
the  list  from  the  Head  Office  in  January  but  some  o 
these  may  have  moved  from  the  city  and  now  be  attached 
to  other  branches.  Thirty  two  of  the  membership  are 
resident  outside  the  twenty  five  mile  limit.  It  is  inter 
esting  to  note  that  of  the  17  Student  members,  9  are 
at  present  at  the  Technical  College. 

It  is  distinctly  encouraging  to  note  that  applications 
are  pending  from  22,  including  8  students  at  Dalhousie 
and  the  Technical  College. 

There  are  still  a  number  of  engineers  in  this  City 
and  vicinity  who  are  eligible  for  admission  and  every 
member  of  the  branch  is  earnestly  requested  to  con- 
stitute himself  a  canvasser.  This  work  cannot  all  be 
done  by  the  officers.  There  are  also  a  number  in  the 
city  who,  while  not  engineers,  are  interested  in  engineering 
works  and  who  would  be  eligible  for  Branch  Affiliate 
membership.  A  determined  canvass  among  these  would 
no  doubt  yield  satisfactory  results 

The  financial  report  divided  into  two  parts — for 
1919  and  1920,  was  read. 

The  financial  report  as  read  shows  a  satisfactory 
balance  on  hand,  the  balance  January  1st,  1920  being 
$98.96,  this  being  an  increase  of  $46.44  over  the  balance 
on  hand  in  1919,  the  current  balance  being  $45.37. 

After  the  adoption  of  this  report  the  Chairman  of 
the  Branch  then  presented  his  report  which  will  be 
given  in  full  in  the  July  Journal. 

I.  P.  MacNab  then  presented  the  report  of  the 
scrutineers  which  showed  the  following  officers  elected 
for  the  ensuing  year. 

Chairman:     C.  E.  W.  Dodwell 

Sec.-Treas.:    F.  R.  Faulkner 

Executive  Committee: 

K.  H.  Smith        ) 

W.  P.  Morrison    ^for^two  years 

L.  H.  Wheaton 

H.  W.  L.  Doane 

J.  L.  Allen  {-for  one  year 

A.  S.  Robb 
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F.  A.  Bowman,  the  retiring  chairman,  is  also  a 
member  of  the  Executive  as  the  immediate  past  chairman 
and  also  as  a  member  of  the  Council  resident  within 
the  jurisdiction  of  the  branch. 

In  installing  the  new  chairman,  Mr.  Bowman  thought 
the  Branch  had  honored  itself  by  electing  Mr.  Dodwell 
to  that  position;  he  was  one  of  the  charter  members 
of  the  Canadian  Society  of  Civil  Engineers,  Secretary  of 
that  organization  for  the  first  year,  Vice-President  three 
times  and  Councillor  eleven  times.  In  accepting  the 
chair,  Mr.  Dodwell  expressed  his  thanks  for  the  honor 
that  the  branch  had  conferred  in  him  and  felt  that  the 
ensuing  year  was  full  of  promise  for  the  engineering 
profession  in  general  and  the  Halifax  Branch  particularly. 
He  gave  a  brief  report  on  the  progress  of  the  Professional 
Engineers'  bill.  It  had  already  passed  the  lower  house 
and  was  now  before  the  upper  chamber.  He  felt  that 
if  the  bill  became  a  law,  The  Engineering  Institute  of 
Canada  would  be  greatly  benefited.  He  then  called  on 
Dr.  F.  H.  Sexton  who  as  a  member  of  the  Committee 
on  Legislation,  and  as  a  member  of  the  Professional 
Council,  had  rendered  signal  service  to  the  profession. 

Dr.  Sexton,  after  congratulating  Mr.  Dodwell  on 
the  election  and  the  Branch  on  their  choice  of  Chairman, 
dealt  with  the  progress  of  Legislation.  He  felt  that  the 
future  of  the  Engineering  profession  was  assured.  Even 
though  some  may  think  that  the  large  number  now  entering 
the  Engineering  Colleges  might  cause  a  surplus  in  the 
profession,  he  felt  that  an  engineering  training  was  a 
splendid  foundation  for  any  line  of  work.  The  Chairman 
then  introduced  General  C.  H.  Mitchell. 

General  Mitchell,  after  expressing  his  pleasure  in 
being  able  to  be  present,  gave  the  members  of  the  Branch 
a  hearty  invitation  to  attend  the  professional  meeting 
in  Niagara  Falls  next  September,  and  the  annual  meeting 
of  The  Institute  in  Toronto  next  January.  He  then  gave 
an  account  of  the  progress  of  Engineering  Legislation 
in  Ontario  and  spoke  of  the  difficulties  that  had  been 
encountered  in  that  Province.  He  spoke  of  the  work 
of  the  Toronto  Branch  had  done  in  preparing  a  schedule 
of  fees  and  salaries.  This  Schedule  had  been  considered 
at  a  conference  in  Montreal  recently  and  it  is  possible 
that  The  Institute  may  now  take  up  the  problem  of 
raising  the  fees  and  salaries  of  Professional  Engineers, 
providing  the  body  as  a  whole  is  agreeable.  He  urged 
the  fullest  co-operation  and  requested  suggestions  from 
the  Halifax  Branch. 

General  Mitchell  felt  that  the  engineering  profession 
had  not  received  due  recognition  in  the  past,  partly  ovring 
to  the  disinclination  of  engineers  to  play  a  stronger  part 
in  public  affairs.  There  were  many  public  questions  on 
which  the  branches  could  give  invaluable  advice  and  thus 
aid  their  community  and  the  profession  as  well.  He 
spoke  of  the  great  demand  at  the  present  time  for  men 
with  engineering  training  and  felt  that  an  increasingly 
larger  number  of  engineers  would,  within  a  few  years 
after  graduation,  find  themselves  in  business.  He  agreed 
with  Dr.  Sexton  that  the  engineer's  training  was  the 
best  foundation  for  a  business  career. 

After  the  Chairman  had  conveyed  the  thanks  of 
the  Branch  to  both  General  Mitchell  and  Dr.  Sexton, 
the  meeting  adjourned. 


o 

i 


PERSONALS 


A.  C.  Brown,  A.M.E.I.C.,  has  been  appointed  chief 
engineer,  J.  P.  Porter  &  Co.,  contractors. 

D.  O.  Wing,  A.M.E.I.C.,  has  been  placed  in  charge 
of  the  St.  Johns,  Que.  office  of  Anglin-Norcross,  Ltd., 
contracting  engineers  and  builders. 

* 

H.  M.  Scott,  A.M. E. I.C.,  has  changed  business 
connections  and  is  now  with  P.  Lyall  &  Sons  Construction 
Co.  Ltd.,  Western  Ave.,  Montreal. 

* 

F.  H.  Smail,  A.M.E.I.C.,  has  resigned  his  position 

with   the   department   of  highways,    Regina,    and   has 

accepted  a  position  on  the  engineering  staff  City  of 

Moose  Jaw. 

* 

Meyer    Goodman.    A.M.E.I.C.,    formerly    assistant 

engineer,  Dept.  of  Public  Works,  Montreal  has  recently 

opened  an  office  at  Room  34,  Molson  Building,  14  St. 

John  St.,  Montreal. 

* 

C.  H.  Jette,  A.M.EJ.C,  has  tendered  his  resignation 
as  assistant  engineer  Public  Works  of  Canada  and 
accepted  a  position  in  the  engineering  department  of  the 
St.  Maurice  Paper  Co.,  Three  Rivers,  Que. 

* 

H.  R.  Safford,  M.E.I.C.,  President  of  the  American 
Railway  Engineering  Association  has  been  appointed  to 
represent  the  Association  upon  Engineering  Council  which 
the  Association  has  recently  joined. 

E.  P.  Muntz,  A.M.E.I.C.,  of  the  Niagara  Peninsula 
Branch,  has  recently  resigned  from  the  staff  of  the  Welland 
Ship  Canal  and  is  engaged  as  contractor's  engineer  on 
reconstruction  work  on  the  Grand  Valley  Railway,  with 
headquarters  at  Gait. 

F.  Harcourt  Emra,  M.E.I.C.,  has  been  honoured  by 
the  King  in  being  awarded  the  order  of  O.B.E.  In  1918 
Mr.  Emra  was  appointed  assistant  director  in  the  Admir- 
alty for  engineering  work  and  was  acting  as  director  of 
shipyard  extensions  for  the  whole  of  that  year. 

* 

C.  M.  Arnold,  M.E.I.C.,  having  accepted  a  position 
on  construction  on  the  Lethbridge  Northern  Irrigation 
Project,  has  resigned  as  Secretary  Treasurer  of  the  Calgary 
Branch  and  Arthur  L.  Ford,  M.E.I.C.,  has  been  appointed 
by  the  Executive  of  the  Branch  as  Secretary-Treasurer. 

* 

James  Mackintosh,  A.M.E.I.C.,  member  of  the 
Executive  Committee  of  the  Peterborough  Branch,  is  at 
present  engineer  in-charge  of  the  hydraulic  extension 
being  carried  out  to  the  Nippissing  System  of  the  Hydro - 
Electric  Power  Commission  of  Ontario,  with  headquarters 
at  North  Bav. 
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J.  A.  Burnett,  A.M.E.I.C.  of  Smart  &  Burnett, 
consulting  engineers,  Montreal,  has  been  appointed  by 
the  Grand  Trunk  Railway  interests  to  assist  in  the  govern- 
ment appraisal  of  the  electrical  equipment  of  St.  Clair 
Tunnel  Co.,  Oshawa  Railway  and  Montreal  and  Southern 
Counties  Railway  Co. 


R.  H.  Parsons,  M.E.I.C.,  city  engineer  of  Peter- 
borough, has  just  returned  from  a  trip  to  New  Orleans, 
La.  and  Houston,  Texas,  where  he  has  been  looking  into 
the  activated  sludge  sewage  disposal  plants  located  there, 
and  also  new  tvpes  of  sewage  pumps.  Mr.  Parsons  has 
recently  been  elected  Chairman  of  the  Peterborough 
Branch. 


L.  D.  W.  Magie,  M.E.I.C,  works  engineer  of  the 
Peterborough  Plant  of  the  Canadian  General  Electric 
Companv,  and  P.  L.  Allison  M.E.I.C,  industrial  control 
engineer 'for  the  same  Company,  have  recently  returned 
from  an  inspection  trip  through  the  General  Electric 
Company's  plants  at  Pittsfield,  Erie,  Bloomfield  and 
Schenectady. 


N.A.Pearson,  A.M.E.I.C,  resigned  from  the  Irrigation 
Office,  Dept.of  the  Interior  at  Calgary  in  March  of  this  year, 
having  held  the  position  of  Chief  Draughtsman  for  the 
past  six  years.  He  has  accepted  an  appointment  with 
the  American  Smelting  and  Refining  Company  at 
Santiago,  Chili  in  connection  with  the  design  and  erection 
of  the  company's  large  copper  reduction  works. 


Gordon  Grant,  M.E.I.C,  formerly  chief  engineer  of 
the  Transcontinental  Railway  and  of  the  Quebec  and 
uenay  Railway,  has  been  appointed  chief  engineer 
of  highways,  with  headquarters  at  Ottawa.  This 
appointment  is  in  addition  to  Mr.  Grant's  duties  as 
consulting  engineer  to  the  Department  of  Railways 
&  Canals. 


Walter  E.  Joyce,  A.M.E.I.C,  who  has  been  chief 
ineer  of  the  Montreal  Tunnel  since  the  death  of 
S.  P.  Brown,  M.E.I.C,  has  resigned  this  position  to  take 
charge  of  the  Ridout  Suspension  Bridge,  Kingston,  New 
Y<  irk.  In  taking  up  this  new  work  Mr.  Joyce  is  returning 
to  the  scene  of  his  former  labour  as  he  was  actively 
nected  with  the  building  of  the  Manhattan  Suspension 
Brid] 


R.  J.  Lecky,  A.M.E.I.C,  Regina,  President  of 
Provincial  and  also  of  Regina  .Association  of  Canadian 
Building  Construction  Industries  represented  the  province 
of  Saskatchewan  on  the  employer-  side  of  the  Industried 
conference  held  at  Ottawa,  which  completed  its  session 
on  May  1st  on  uniformity  of  labour  laws.  Mr.  Lecky 
is  also  a  member  of  the  committee  on  legislation  of  the 
Saskatchewan  Branch. 


P.  M.  Sauder,  M.E.I.C,  who  organized  the  Hydro- 
metric  Surveys  in  Alberta  and  Saskatchewan  and  "since 
their  inception  has  been  chief  engineer,  has  resigned 
from  the  Government  Service  and  has  accepted  a  more 
lucrative  position  with  the  Lethbridge  Northern  Irrigation 
District.  Mr.  Sauder  has  taken  an  active  interest  in  the 
work  of  The  Institute  and  for  three  years  was  Secretary 
of  the  Calgary  Branch. 


L.  M.  Arkley,  M.E.I.C,  professor  of  mechanical 
engineering.  University  of  Toronto,  was  elected  President 
of  the  Graduates  Society  of  McGill  University  of  Toronto 
organized  on  May  1st  at  a  dinner  held  at  Hart  House, 
University  of  Toronto,  at  which  seventy  graduates  of 
McGill  were  present.  Doctor  Frank  D.  Adams,  Hon. 
M.E.I.C,  acting  principal  of  McGill  University  and  dean 
of  the  Faculty  of  Applied  Science,  Dr.  W.  H.  Ellis, 
Hon.  M.E.I.C,  and  Sir  Robert  Falconer  of  the  University 
of  Toronto,  addressed  the  gathering. 


Arthur  L.  Ford,  M.E.I.C,  was  appointed  chief 
hydrometric  engineer  on  Mr.  Sauder's  resignation. 
Mr.  Ford  has  had  a  long  and  widely  varied  engineering 
experience.  He  was  actively  connected  with  the  con- 
struction of  the  Grand  Trunk  Pacific  Railway  as  inspect- 
ing engineer  for  the  Dept.  of  Railways  and  Canals.  After 
the  completion  of  this  railway  he  transferred  to  the 
interior  department  and  his  recent  appointment  as  chief 
hydrometric  engineer  is  a  recognition  of  his  valued 
services  in  the  latter  department. 


H.  L.  Seymour,  A.M.E.I.C,  assistant  to  Thomas 
Adams,  housing  and  town  planning  adviser  to  the 
Dominion  Government,  will  soon  sever  his  connection 
with  the  government  in  order  to  accept  an  offer  of  partner- 
ship with  Frank  Barber  and  R.  O.  Wynne- Roberts, 
consulting  engineers,  Toronto.  Mr.  Seymour  has  been 
very  prominent  for  several  years  past  in  town  planning 
activities,  and  played  a  leading  part  in  the  formation 
of  the  Town  Planning  Institute  of  Canada.  In  his  new 
connections  Mr.  Seymour  intends  to  link  town  planning 
with  the  firm's  other  activities. 


Edward  A.  Ryan,  B.Sc,  A.M.E.I.C,  has  resigned 
from  the  engineering  staff  of  the  Laurentide  Co.  Ltd., 
Grandmere,  Que.,  and  has  opened  an  office  in  the  Southam 
Building,  Montreal,  where  he  will  carry  on  a  general 
consulting  engineering  practice  specializing  in  mechanical 
and  electrical  equipment  of  buildings.  Mr.  Ryan  has 
acquired  the  use  of  the  office  records,  drawings,  files, 
data,  etc.  of  R.  J.  Durley,  M.E.I.C,  of  whose  office  in 
Montreal  he  was  formerly  in  charge.  Mr.  Ryan  has  been 
engaged  in  the  last  few  years  on  work  in  connection  with 
mechanical,  electrical  and  ventilating  plants  for  the  Fort 
Garry  Hotel.  Winnipeg;  Toronto  Union  Station;  Sun  Life 
Building,  Montreal;  British  Chemical  Co.,  Trenton,  Ont.; 
and  The  Laurentide's  Company's  plant.  Grandmere,  Que. 
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Lt.-Com.  C.  P.  Edwards, 

Appointed  Officer  of  the  Order  of  the  British  Empire. 

Lt.-Com.  C.  P.  Edwards,  R.N.C.V.R.,  A.M.E.I.C., 

Director  of  Radiotelegraph  Service,  Naval  Department, 
Ottawa,  has  been  appointed  as  an  Officer  of  the  Order  of  the 
British  Empire,  Military  Division,  for  services  rendered 
during  the  War.  Commander  Edwards  has  had  direction 
of  all  the  Radio  activities  of  the  Dominion  Government, 
both  naval  and  commercial,  since  1906.  He  is  one  of 
the  most  active  members  of  the  Executive  Committee  of 
the  Ottawa  Branch,  and  Chairman  of  the  Committee  on 
Proceedings.  He  is  a  Fellow  of  The  Institute  of  Radio 
Engineers. 


establishment  of  facilities  for  securing  employment  for 
seamen,  and  the  possibility  of  drawing  up  an  inter- 
national seamen's  code. 


LT.-COM.  C.  P.  EDWARDS,  R.N.C.V.R.,  A.M.E.I.C. 

Commander  Edwards'  Branch  performed  most  useful 
work  during  the  War,  and  he  was  singled  out  for  special 
mention  in  Lord  Jellicoe's  report,  recently  laid  before 
Parliament,  for  the  "eminently  satisfactory  and  efficient 
manner"  in  which  the  radio  war  work  of  the  Canadian 
Naval  Service  had  been  organized  and  carried  out. 


Appointment  to  International  Conference  on 
Seamen's  Employment. 

G.  J.  Desbarats,  C.M.G.,  M.E.I.C,  has  been  appointed 
Canadian  delegate  to  the  International  Conference  on 
Seamen's  Employment,  which  is  to  be  held  in  Genoa  on 
15th  June  next. 

This  Conference  is  in  connection  with  the  League  of 
Nations  and  is  the  outcome  of  the  International  Labour 
Conference  recently  held  at  Washington.  It  will  deal 
more  particularly  with  the  application  of  the  Washington 
Convention  to  seamen,  the  limitation  of  working  hours 
to  48  per  week,  the  supervision  of  articles  of  agreement, 


G.  J.  DESBARATS,  C.M.G.,  M.E.I.C. 

Canada  is  closely  interested  in  this  matter  in  that 
there  are  at  present  8,500  vessels  on  the  Canadian  register 
employing  a  total  of  46,990  men  and  boys. 

This  is  not  the  first  time  Mr.  Desbarats  has  represent- 
ed Canada  at  important  conferences,  having  attended 
several  Imperial  Conferences  and  also  acted  as  pleni- 
potentiary for  Canada  to  the  International  Radiotele- 
graph Conference  of  1912;  this  latter  appointment  has 
considerable  interest,  the  same  being  the  first  time  a 
representative  ever  acted  for  Canada  as  a  nation  instead 
of  going  as  a  member  of  a  British  delegation. 

Appointments  of  a  diplomatic  nature  such  as  this 
usually  go  to  the  legal  profession,  but  all  who  know  Mr. 
Desbarats  are  assured  that  he  will  conduct  his  mission 
to  the  satisfaction  of  the  Canadian  Government  and  to 
the  honour  of  himself  and  the  Engineering  profession. 

Engineers,  as  a  body,  are  honored  that  one  of  their 
members  should  be  selected  for  so  important  a  mission, 
and  the  Government  is  to  be  congratulated  on  the 
appointment. 

* 

Victoria  Branch  Chairman 

Alvah  Ernest  Foreman,  B.Sc,  M.E.I.C,  who  presides 
over  the  destinies  of  the  Victoria  Branch  as  chairman 
is  chief  engineer  of  Public  Works  of  the  Province  of 
British  Columbia  and  has  under  his  control  the  entire 
engineering  work  of  the  province  embracing  over  five 
hundred  thousand  square  miles  of  territory.  During  his 
course  at  McGill  University  he  was  leader  in  his  class  and 
graduated  with  honours  winning  the  British  Association 
prize  and  medal.  After  graduation  in  1903  he  resided 
for  a  number  of  years  in  Toronto  going  to  Vancouver  in 
1907  where  he  was  engaged  in  engineering  construction 
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and  later  in  consulting  practice.  From  1910  to  1912  he 
was  supervising  engineer  on  the  Dallas  Road  sea  wall  for 
the  city  and  provincial  governments,  Victoria,  B.C.  In 
1912  he  was  appointed  engineer-in-charge  of  reconstruc- 
tion of  Smith's  Hill  reservoir  and  from  1912  to  1916  was 


ALVAH  ERNEST  FOREMAN,  B.Sc,  M.E.I. C. 
Chairman,  Victoria  Branch 

assistant  city  engineer  of  Victoria  receiving  the  appoint- 
ment in  1917  of  public  works'  engineer  in  the  provincial 
government.  Mr.  Foreman  takes  a  keen  interest  in  civic 
as  well  as  engineering  matters  and  is  doing  much  for  the 
welfare  of  the  engineering  profession.  He  was  successful 
in  securing  substantial  increases  to  the  remuneration  of 
engineers  employed  in  his  department;  which  he  has 
brought  up  to  a  state  of  efficiency,  which  members  of  the 
provincial  government  refer  to  with  pride. 


Rotary  President,  Lethbridge,  Alta. 

Sam.  G.  Porter,  M.E.I. C,  Superintendent  of  Opera- 
tion and  Maintenance  of  the  Department  of  National 
Resources,  Canadian  Pacific  Railway  Co.,  at  Lethbridge, 
Alta.,  was  elected  President  of  the  Rotary  Club  at  the 
Annual  Meeting  held  recently. 

Mr.  Porter's  work  on  behalf  of  the  engineering  profes- 
sion is  well  known  by  members  of  The  Institute. 

Speaking  of  his  appointment  as  President  of  the 
Rotary  Club,  the  Lethbridge  Daily  Herald  says: 
"President-elect  Sam  Porter  is  one  of  the  most  enthusiastic 
members  of  the  Lethbridge  Rotary  Club  and  while  he  has 
been  a  resident  of  Lethbridge  for  only  a  little  more  than  a 
year  he  has  entered  into  all  the  interests  of  the  community 
with  zest.     He  was  one  of  the  members  of  the  club  who 


had  much  to  do  with  making  the  visit  of  the  Lethbridge 
Rotarians  to  the  district  convention  at  Calgary  such  a 
success. 

Sam  Porter  lived  on  a  farm  in  Texas  for  20  year 
and  that  is  where  he  acquired  his  broad  breezy  outlob 


SAM.  G.  PORTER,  M.E.I.C. 

on  life.  From  the  Lone  Star  he  went  to  the  Massachu- 
setts Institute  of  Technology,  graduating  in  civil  engineer 
ing.  He  is  also  a  Master  of  Arts  from  the  Baylor  Univers- 
ity, Waco,  Texas,  member  of  The  Engineering  Institute 
of  Canada,  and  member  of  American  Society  of  Civil 
Engineers. 

During  his  career  as  a  practicing  engineer  he  has 
been  three  years  with  the  U.  S.  Reclamation  Service, 
six  years  as  Chief  engineer  of  Arkansas  Valley  Sugar 
Beet  and  Irrigated  Land  Co.,  Colorado,  five  years  with 
the  irrigation  branch  of  the  Dominion  Government, 
Reclamation  as  special  inspecting  engineer  and  assistant 
chief,  during  which  time  he  had  charge  of  many  of  the 
surveys  upon  which  irrigation  districts  in  Southern  Alber- 
ta are  now  being  formed.  A  little  over  a  year  ago  he 
came  to  Lethbridge  to  take  charge  of  the  Lethbridge 
project  of  the  Canadian  Pacific  Railway  irrigation  depart- 
ment in  which  position  he  has  had  district  success.  L'nder 
his  guidance  the  Lethbridge  Rotary  Club  foresees  a  year 
of  activity  in  all  its  ramifications. 


John  W.  Le  B.  Ross,  M.E.I.C,  Superintending 
Engineer,  Sault  Ste  Marie  Canal,  who  has  been  the 
active  head  of  the  Sault  Ste  Marie  Branch  of  The  Ins- 
titute since  its  inauguration,  continues  as  Chairman  of  the 
Branch  for  the  ensuing  year.  Mr.  Ross  has  an  enviable 
record  of  thirty-two  years  in  the  service  of  the  Canadian 
Government  in  connection  with  the  construction  and 
maintenance  of  the  canals  and  river  channels  of  Canada.. 
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JOHN  W.  Le.  B.  ROSS,  M.E.I.C. 

Chairman  Sault  Ste  Marie  Branch,  Superintending 
Engineer  Sault  Ste  Marie  Canal. 

Twenty  years  of  this  period  were  spent  on  the  St.  Louis 
between  Cornwall  and  Prescott  and  for  the  past  twelve 
years  in  charge  of  Sault  Ste  Marie  Canal. 

Mr.  Ross  joined  The  Institute  as  Associate  Member 
in  1897  and  was  promoted  full  Member  in  1901. 


Border  Cities  Branch  Chairman 

H.  B.  R.  Craig,  M.E.I.C,  recently  appointed  Chairman 
of  the  Border  Cities  Branch,  graduated  from  R.M.C.  in  1899, 
and  from  Queen's  University  (B.Sc.)  in  1903.  For  a 
year  after  graduation  Mr.  Craig  was  resident  engineer 
on  construction  of  the  Bay  of  Quinte  Railway,  and  in 
1904  he  was  resident  engineer  on  construction  of  the 
Toronto- Sudbury  Branch,  Wahnapitae  River  to  Sheppard 
Lake.  For  the  two  years  following  Mr.  Craig  was 
city  engineer  of  Kingston,  Ont.,  but  returned  to  railway 
work  on  construction  of  the  Grand  Trunk  Pacific  Railway, 
being  resident  engineer  on  the  Lake  Superior  Division 
and  on  the  Prairie  West  Division.  From  1908  to  1911 
Mr.  Craig  again  took  up  the  duties  of  city  engineer  of 
Kingston,  and  after  a  year  of  consulting  work  for  Prescott 
and  the  counties  of  Lennox  and  Addington  he  was 
appointed  senior  assistant  engineer,  Public  Works,  Canada 
at  Windsor,  Ont.,  in  1911.  In  1914  Mr.  Craig  was 
transferred  to  Fort  William  by  the  Department  of  Public 
Works  in  the  capacity  of  District  Engineer  after  having 


been  acting  district  engineer  for  the  Windsor  district 
for  the  previous  year;  in  July  1919  Mr.  Craig  returned 
to  Windsor  as  District  engineer.  In  October  1902  he 
was  elected  a  Student  member  of  The  Institute,  being 
transferred  in  March  1905  to  Associate  Member,  and  was 
elected  Member  in  December  1910. 


Howard  G.  Kelley,  M.E.I.C,  who  has  been  president 
of  the  Grand  Trunk  System  since  1917,  gained  his  early 
experience  of  railway  work  in  the  wild  west,  going  straight 
from  the  University  to  railway  construction  work  to  share 
the  hardships  of  the  pioneers  of  railway  building.  After 
a  brief  interlude  of  mining,  he  returned  to  the  railway, 
and  soon  began  to  take  over  positions  of  responsibility. 


HOWARD  G.  KELLEY,  M.E.I.C. 

President  of  the  Grand  Trunk  Pacific  Railway  has  been 

appointed  Chairman  of  the  Committee  of   Manage  - 

ment  for  the  co-ordination  of  the    Grand  Trunk 

Railway  with  the  Canadian  National  System, 


In  1907  he  was  appointed  chief  engineer  of  the  Grand 
Trunk  Railway  System,  and  four  years  later  became 
vice-president  in  charge  of  operation,  maintenance  and 
construction,  which  office  he  relinquished  on  appointment 
as  president  of  the  Grand  Trunk  and  Grand  Trunk  Pacific 
Railwavs. 


326 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


Montreal  Water  Board 

At  a  recent  meeting  of  the  Administrative  Com- 
mission  of  Montreal  a  very  important  step  was  taken  in 
connection  with  the  water  supply  of  the  city.  An 
advisory  board  of  engineers,  to  be  known  briefly  as 
"The  Water  Board  of  Montreal",  was  appointed  to 
study  in  all  its  details  the  water  supply  problem  of 
Montreal,  including  the  generation  or  purchase  of  power 
of  any  kind,  the  enlargement  of  the  filtration  plant,  the 
provision  of  reservoirs,  the  construction  of  pumping 
stations,  canals,  conduits,  and  so  forth.  The  duties  of 
the.  Board  are  to  consist  further  in  the  supervision  of  the 
preparation  of  plans,  specifications  and  estimates,  and  of 
the  construction  of  the  works. 


A.  E.  DOUCET,  ME. I.C. 


The  Board  is  composed  of  three  of  our  well  known 
members,  A.  E.  Doucet,  M.E.I.C,  Walter  J  Francis 
M.E.I.C.,  and  R.  S.  Lea,  M.E.I.C.  Mr.  Doucet  is  the 
I  hrector  of  Public  Works  of  the  City  of  Montreal  and  is 
Chairman  of  the  Board;  Mr.  Francis,  one  of  our  Vice- 
Presidents,  is  a  member  of  the  firm  of  consulting  engin- 
eers of  \\  alter  J.  Francis  &  Company;  Mr.  Lea  is  a  mem- 
ber of  the  firm  of  consulting  engineers  of  R.  S.  &  W  S 
Lea. 

In  order  to  facilitate  the  functioning  of  the  Board 
the  other  members  of  the  above  named  firms  will  act  on 
the  Board,  Frederick  B.  Brown,  M.E.I.C,  representing 
Mr.  Francis,  and  W.  S.  Lea,  M.E.I.C,  representing 
Mr.  Lea.  By  this  excellent  arrangement  the  Corpora- 
tion has  practically  engaged  two  established  Consulting 


R.  S.  LEA.  M.E.I.C. 

Engineering  firms  to  act  in  an  advisory  capacity  in 
conjunction  with  the  Chairman  of  the  Public  Works 
Department.  The  fee  for  the  advisory  services  of  each 
of  the  members  of  the  Board  is  said  to  be  $10,000.00 
per  annum. 

The  Board  has  already  entered  upon  its  duties  and 
has  organized  its  staff  and  placed  a  number  of  orders 
for  plant  and  equipment.  Charles  Desbaillets, 
A.M.E.I.C,  formerly  manager  of  the  Gas  &  Light 
Department  of  the  City  of  Sherbrooke,  has  been  engaged 
as  engineer  in  charge. 


WALTER  J.  FRANCIS,  M.E.I.C. 
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Retirement  of  H.  J.  Cambie,  M.E.I.C. 

H.  J.  Cambie,  M.E.I.C,  who  has  recently  retired 
from  active  service  with  the  Canadian  Pacific  Railway 
has  just  completed  a  professional  career  of  sixty-seven 
and  a  half  years. 

As  a  boy  of  sixteen,  fresh  from  school  in  England, 
Mr.  Cambie  entered  the  office  of  W.  Walter  Shanly  in 
September  1852,  who  was  then  making  surveys  for  the 
proposed  Toronto  and  Guelph  Railway,  which  was 
absorbed  the  following  year  by  the  Grand  Trunk  Railway 
when  the  latter  obtained  a  charter. 


H.  J.  CAMBIE,  M.E.I.C. 

He  occupied  various  junior  positions  with  C.  S. 
Gzowski  &  Co.  contractors  for  the  Grand  Trunk  Railway, 
West  of  Toronto,  from  1853  to  1859,  and  after  the  comple- 
tion of  the  Grand  Trunk  Railway,  there  not  being  any 
railway  engineering  work  in  Ontario,  served  his  time  to 
Col.  J.  S.  Dennis,  passed  as  a  land  surveyor  and  under 
him,  made  explorations  and  surveys  for  the  Province  of 
Ontario  in  the  Muskoka  and  Parry  Sound  districts  during 
1860  to  1862. 

From  1863  to  1866  Mr.  Cambie  was  employed  by 
Sir  Sanford  Fleming  on  explorations  and  surveys  for  the 
Intercolonial  Railway  in  the  Province  of  Quebec  and  in 
Nova  Scotia. 

During  1867  to  1869,  as  engineer  for  Punchard 
Clarke  &  Co.,  contractors  for  the  Windsor  and  Annapolis 
Railway  in  Nova  Scotia,  he  located  and  constructed  the 
Western  half  of  that  line  forty-four  miles. 

During  1870  to  1873,  Mr.  Cambie  had  charge  of 
construction  under  Sir  Sanford  Fleming  as  chief  engineer 
of  the  Intercolonial  Railway  from  Rimouski  to  near  Lake 
Metapedia  and  resided  at  Metis. 

During  1874  to  1875,  under  Marcus  Smith,  he  was 
employed  on  surveys  for  the  Canadian  Pacific  Railway 
in  British  Columbia. 


In  1876  Marcus  Smith,  havingbeen  appointed  acting 
chief  engineer,  took  charge  of  all  the  surveys  in  British 
Columbia  during  that  and  the  following  years  until  in 
1879  it  was  decided  by  the  Government,  on  the  advice 
of  Sir  Sanford  Fleming,  to  adopt  the  Fraser  River  Route, 
with  terminal  on  Burrard  Inlet. 

During  1880  to  1883  Mr.  Cambie  had  charge  of 
construction  of  Government  Contract  60,  through  the 
canyons  of  the  Fraser  River.  The  most  difficult  and 
costly  work  which  had  been  attempted  in  Canada  up 
to  that  time. 

In  1884,  he  entered  the  service  of  the  Canadian  Pacific 
Railway  Company  and  during  that  and  the  following 
year,  had  charge  of  the  construction  of  their  main  line 
from  Savonas  (the  end  of  the  Government  Work  in 
British  Columbia)  to  Kamloops  and  Shuswap  Lake,  about 
sixty  miles. 

From  1886  to  1904,  he  was  in  charge  of  the  Mainten- 
ance, of  the  Pacific  Division  of  the  Canadian  Pacific 
Railway,  embracing  the  main  line  and  all  its  branches 
in  British  Columbia. 

In  1904  Mr.  Cambie  was  appointed  special  assistant 
engineer  for  the  Canadian  Pacific  Railway,  with  office  in 
Vancouver,  and  during  1905  to  1907  had  charge  of  the 
construction  of  the  Nicola  Valley  Railway  and  from  1908 
to  March  1920,  was  chief  engineer  of  the  Esquimalt  and 
Nanaimo  Railway. 


S.  J.  HUNGERFORD,  M.E.I.C. 

S.  J.  Hungerford,  M.E.I.C,  has  been  appointed  to  represent  the 

Government  on  the  Committee  for  the  co-ordination 

of  the  Grand  Trunk  Railway  with  the 

Canadian  National  Railways.  ._  j 
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City  Planning  Conference 

twelfth  Annual  Conference  on  City  Planning 
this  year,  19  to  22  April,  at  Cincinnati.     While 

member  of  the  Board  of  Directors  of  the  Amer- 

Planning  Institute,  I  greatly  appreciated  the 

of  being  designated  as  the  special  representative 

The  Engineering  Institute  of  Canada,  and  a  like 

hich  was  extended  to  me  by  the  Town  Planning 

of  Canada  to  represent  them  also. 


NOULAN  CAUCHON,  A.M.E.I.C, 

This  meeting  showed  the  ever  increasing  membership 
and  attendance  which  has  become  characteristic  of  the 
movement.  The  Institute  which  comprises  the  technical 
men  meets  jointly  with  the  Conference  which  comprises 


the  representatives  of  municipalities  and  other  bodies 
interested  in  city  betterment — physical  and  sociological. 
A  notable  feature  was  the  increasing  number  of  engineers 
who  are  taking  an  interest  in  and  contributing  papers 
and  taking  part  in  the  discussions.  City  Planning  is 
fundamentally  economic  engineering  and,  the  carrying 
out  of  plans  at  least,  must  in  the  nature  of  things  rest 
largely  in  the  hands  of  City  Engineers.  The  more  the 
engineer  studies  the  science  of  economics  the  more 
ready  and  better  able  will  he  be  to  enjoy  and  profit  by 
the  collaboration  of  the  Architect  and  the  Landscape 
Artist. 

The  most  notable  paper  from  our  angle  delivered 
at  the  Conference  was  the  one  by  the  presidential  address, 
Nelson  P.  Lewis,  chief  engineer  of  New  York  City, 
on  Transportation  Problems  in  Cities. 

The  dominating  discussion  of  this  Conference  was 
zoning  in  the  regulating  of  the  use  and  development  of 
land  in  cities  involving  width  of  streets  and  the  relation 
of  buildings  thereto  as  to  height  cubage  and  air  space  etc. 

The  annual  dinner  at  Hotel  Sinton,  where  the 
Conference  was  held,  was  presided  over  by  Alfred 
Bettman,  a  prominent  lawyer  of  Cincinnati  and  an 
indefatigable  friend  of  Sound  City  Planning  who  paid 
a  glowing  and  generous  tribute  to  the  part  which  Great 
Britain  and  her  Dominions  had  played  in  the  great  War. 

A  stimulating  incident  of  the  dinner  was  an  address 
by  a  Chicago  representative  who  depicted  such  progress 
being  made  in  their  City  Planning  that  he  led  us  to 
believe  that  Chicago  would  soon  become  a  more  attractive 
home  than  Heaven — and  he  was  a  lawyer  at  that!  So 
you  see  what  fascinating  possibilities  await  the  enthu- 
siastic mind. 

Altogether  City  Planning  has  taken  a  good  stride  in 
progressive  advancement  as  a  result  of  this  most  successful 
Conference. 


Noulan  Cauchon,  A.M.E.I.C. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


17th  May,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
ipprove,  classify  and  elect  candidates  to  membership  and  transfer 
From  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
s  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
*  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
Bach  candidate,  every  member  is  asked  to  read  carefully  the  list 
lubmitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
June,  1920. 

Fraser  S.  Keith,  Secretary. 


*The  professional  requirement  are  as  follows:— 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
ind  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
Br  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
»ge,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
s  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
•emain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
>y  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
hall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I.-1V.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
icientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
n  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 


ANGLIN— JAMES  PENROSE,  of  Westmount,  Que.  Born  at  Kingston,  Ont., 
reb.  20th,  1876;  Educ.  B.Sc.  Architectural  Engr'g.  McGill,  1906;  Served  in  architects 
ffice  3  yrs.;  Supervised  Main  H.  O.  Bldgs.,  Bank  of  Montreal;  In  responsible  charge 
f  constrn  of  numerous  bldgs  throughout  Eastern  Canada  for  sixteen  years.  At 
resent  Contracting  Engineer  and  Builder,  President,  Anglin's  Ltd.,  now  Anglin- 
Torcrosf.   Lted. 

References  :  F.  S.  Keith,  W.  .1.  Francis,  R.  A.  Ross,  F.  B.  Brown,  C.  M.  M. 
IcKergow,  H.  H.  Vaughan. 


ATKINS— BOWMAN  SHEPARD,  of  Shawinigan  Falls,  Que.  Born  at  New 
London,  Conn.,  July  9th,  1893;  Educ:  Mass.  Inst,  of  Technology;  1912  (3  mos.),  rod- 
man  C.  P.  R.;  1912-13  (6  mos),  rodman  on  prelim,  investigation  double  tracking  etc.; 
1913  (3  mos),  transitman  Mass.  Highway  Comm.;  1913-19.  with  Shawinigan  Water 
&  Power  Co.  of  Montreal,  work  included  res.  engr.  constrn.  of  Three  Rivers  Traction 
Co.  Lines,  res.  engr.  Quebec  City,  constn.  steel  tower  trans,  line  No.  12,  res.  engr. 
at  I.es  Gres  (falls  on  St.  Maurice  River)  on  water  power  investigation  and  from 
1918  to  date,  City  Engineer,  Shawinigan  Falls. 

References:  C.  R.  Lindsey,  F.  X.  Ahem,  H.  Dessaulles,  J.  C.  Smith,  F.  T.  Kaelin, 
J.  Morse,  R.  Rinfret. 

BAYNE— BLAIR  EDMUNDSTON.  of  Moncton,"  N.B.  Born  at  Halifax. 
N.S.  Nov.  26th,  1893;  Educ,  3  yrs.  engr'g.  Dalhousie  Univ.;  13  mos,  munition  work 
as  company  inspector  and  in  chge  shell  repairs;  18  mos.  with  Air  Force,  as  bombing 
pilot;  At  present  attending  Dalhousie  Univ.  and  expecting  engr'g.  cert,  this  spring. 

References:  J.  N.  Finlayson,  G.  A.  Bayne,  G.  C.  Torrens,  R.  A.  Spencer,  F.  A. 
Bowman,  W.  P.  Morrison,  F.  R.  Faulkner. 

BOWDEN— HAROLD  ARTHUR,  of  Edson,  Alta.  Born  at  Madras,  India, 
Aug.  27th,  1883;  Educ:  St.  Pauls  School,  London,  and  private  study;  1905  (4  mos), 
chainman  D.  L.  S.  Sask.,  1906-08,  rodman  1909-11,  instr'man  on  maintenance  & 
transitman  on  location  G.  T.  P.  Ry.;  1911,  res.  engr.  on  constrn;  1912,  dftg.  transit- 
man  on  location,  res.  engr.  engr.  maintenance  G.  T.P.  Ry.;  1912-14,  Res.  Engr. 
Maintenance  G.  T.  P.  Ry.,  1915-19,  overseas,  1916-17,  light  railways  France; 
1919,  Topographer  P.  G.  E.  Ry.     At  present  instr'man  maintenance  G.  T.  P.  Ry. 

References:  J.  A.  Heaman,  W.  E.  Dewis,  J.  C.  Dunn,  L.  J.  Devereux,  R.  W.  Ross, 
A.  J.  Gayfer,  R.  P.  Rogers. 

BURGAR— FRED  AUBREY,  of  Niagara  Falls,  Ont.  Born  at  Welland,  Ont., 
Sept.  18th,  1884;  Educ:  C.  E.  Rensslaer  Polytechnic  Institute,  1913  (4  yrs.  course); 
1900-02,  rodman  and  transitman  for  G.  A.  Gilfillan  &  E.  L.  Farren,  Pittsburgh,  Pa.: 
1902,  Pittsburgh  &  Butler  Rly.  as  instr'man;  1903,  instr'man  on  constrn.  Standard 
Steel  Car  Co.,  Butler,  Pa.;  1904-05-06,  chge.  of  engr'g  party  on  general  mill  constrn, 
Jones  &  Laughlin  Steel  Co. .Pittsburgh,  Pa. ;  1907,  3  mos.  in  chge  of  field  engr'g.constrn. 
of  plant  for  Tennessee  Copper  Co.;  1907-08,  chge.  of  engr'g.  and  constrn.  dpt. 
Southern  Steel  Co.,  Altanta,  Ga.;  1908  (4  mos.),  in  chge  of  surveying  for  Geo.  Ross, 
Welland,  Ont.;  1908-09,  chge  of  field  engr'g  on  constrn  of  addition  to  plant  of  Standard 
Steel  Co.,  Hammond,  Ind.;1913-15,  in  chge.  engr'g,  steel  tower  lines  in  Ontario;  1916-17, 
in  chge.  on  constrn  of  steel  tower  lines  in  Ontario;  1918-19,  Field  Supt.  on  constrn  of 
addition  to  Ontario  Power  Co.  Plant;  1919  to  date,  Supt.  of  constrn  on  Water  Power 
Developments,  H.  E.  P.  C-,  Toronto. 

References:  S.  R.  Frost,  M.  V.  Sauer,  G.  Hoshal,  D.  T.  Black,  A.  C.  D.  Blanchard. 
H.  G.  Acres. 

CLARK— HAROLD  SAWBRIDGE,  of  St.  Catharines,  Ont.  Born  at  Port 
Dalhousie,  Ont.,  Aug.  10th,  1883;  Educ:  B.A.Sc  Toronto,  1911;  1908  (5  mos),  rodman 
<fe  leveller,  Ontario  West  Shore  Electric  Ry.,  Goderich,  Ont.;  1909  (5  mos.),  dftsman 
in  res.  engr's  office  on  constrn,  N.T.C.  Ry.;  1910  (6  mos),  instr'man,  N.T.C.  Ry.: 
1911-12.  transitman  on  resurvey  &  mtce,  C. PR.  Ontario  Divn.;  1912-14,  instr'man 
on  location  •&  constrn.  Welland  Ship  Canal;  1914-19,  overseas;  Aug.  1919  to 
date,  instr'man  in  chge.  of  party  on  lock  walls  &  harbor  constrn.  Welland  Ship 
Canal. 

References:  W.H.  Sullivan,  J.  L.Wcller,  F.  E.  Sterns,  E.P.Johnson,  J.  C.  Ball. 
R.  C.  MacLachlan,  H.  C.  Craig. 

CLARK— JOSEPH  H.,  of  Truro,  N.S.  Born  at  Moncton,  N.  B.,  June  21st, 
1880;  Educ:  High  school,  I.C.S.  Engineering;  1907-10,  engr'g.  dept.  G.C.  Rlys., 
inspector  on  surveys  for  various  railway  water  supplies  and  on  constrn;  1910-12. 
instrn'man  on  rly  constrn;  1913,  transitman  in  chge  rock  excavation  Richmond 
Rly.  Yards,  Halifax,  N.S.;  1914-16,  transitman  railway  maintenance  work,  and 
in  chge  of  constrn.  ballast  pit  spur.;  Oct.  1916-May  1917  and  May  1919,  to  date, 
senior  transitman  Halifax  Divn.  C.N.R.  Rly.  At  present  in  charge  all  office  work; 
1917-19,  overseas,  with  9th  C.  S.  Bty.  (Gunner). 

References:  R.  H.  Smith,  C.  B.  Brown,  W.  A.  Duff,  J.  S.  O'Dwyer,  W.  B. 
MaeKenzie,  R.  H.  Emmerson,  A.  R.  Macgowan,  C.  W.  Archibald. 

COOPER — JOHN  ALAN,  of  Winnipeg,  Man.  Born  at  Henley-on-Thames, 
England,  July  25th,  1889;  Educ:  1  yr.  C.E.  Manitoba  University,  1913-14;  1908-11, 
ap'tice  to  John  Brown  of  Sheffield  &  Glasgow,  Shipbuilders  &  Engineers;  1911-13, 
layer-out,  fitter  and  dftsman,  Dom.  Bridge  Co.,  Winnipeg;  1914-19,overseas;At 
present  completing  course  in  structural  engr'g  I.C.S.  Course,  started  before  War.  On 
strength  of   D.S.C.R. 

References:  J.  G.  LeGrand,  G.  C.  Dunn,  N.  J.  Wallis. 

DICKSON— THOMAS   HAVELOCK,   of   Halifax,   N.S.     Born  at  Pictou,    N  3 
Sept.  16th,  1895;  Educ:  3  yrs.  engr'g.  Dalhousie  Univ.;  Building  constrn.  with  CE.F. 
and  chge.  of  small  Power  Plant  for  Camp  Lighting  in  France;  At  present  attending 
Dalhousie  Univ.  and  expects  Engr'g.  Cert,  and  B.  A.  in  spring. 

References:  J.  N.  Finlavson,  R  A.  Spencer,  F.  A.  Bowman,  W.  P.  Morrison. 
L.  H.  Wheaton,  F.  R    Faulkner. 
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FULLERTOX— JAMES   rHORNTON,  of  Vancouver,  B.C.     Born  at  Victoria, 

B.C.,  Feb.  11th.  1891;  E.)  Met  .ill  I'M  l;  1907-10,  Gen'l.  constrn.  with 

Dominion  Govt,  in   North  B.C.;  1914-16,  Asst.  to  D.L.§.;  1916-19,  overseas,  Lieut 

;  1919-20,  HI    -    Govt,  work;  At  present  with  Fulierton  &  Boil-Irving,  Civil 

Engrs.,  Vancouver 

References.  W.  11    Powell,  B.  F.  V.  Meurling,  \\  .  Smaill,  W.  J.  Johnston,  J.  A. 
Walker. 


GEMMEL— HENRY  WALTER  RITCHIE,  of  Miniota,  Man.  Born  at 
rk,  .Man,  (Jet.  27th.  1884;  Educ:  1-t  and  2nd  yr.  in  C.E.  Toronto,  1905-07, 
oission  fo  practice  surveying  in  Manitoba  and  Alberta,  1912;  1907-08,  Asst. 
to  \\  B.  Young,  M.L.S.;  L909,  Ust.  to  J.  Molloy,  D.L.S.;  1910,  locating  engr.  Alberta 
anil  Great  Waterways  Rlj  ;  1911-12,  res  ongr.  with  John  Gait,  Engr'g.  Co.;  1912-13, 
surveying  in  Alberta;  1911,  res.  engr.  ami  locating  engr.  on  drainage  with  Sask.,  Govt.; 
1914-19,  on  active  service,  Lieut,  43rd  Bn„  Wounded  Jan  1916,  awarded  M.C.  July 
1917;  At  present  Municipal  Engineer  for  Rural  Municipality  of  Miniota  on  System 
on  Good  Roads. 

■References:  S.  A.  Button,  M.  A.  Lyons,  G.  B.  McColl,  J.  W.  Harris,  A.  A.  Young. 


GORDON'— JOHN",  of  Winnipeg,  Man.  Born  at  Forres,  Scotland,  Jan.  29th, 
18S4;  Educ  :  Electrical  Engr'g.  Armstrong  College,  Newcastle,  England;  5  years 
apprenticeship  in  mech.  and  elec.  engr'g.  2  yrs.  in  Chief  Engr's.  Dept.  as  electrical 
dftsman  North  Eastern  Rly .;  1910-12,  mechanical  dftsman,  G.T.P.  Rly.,  Rivers, 
Man. :  1912-15,  electrical  engr.  G.T.P.  Ry .,  and  in  chge.  of  all  electrical  work  (exclusive 
of  telegraphs);  1915-16,  general  electric  foreman,  C.G.  Rlys.  (western  lines),  and 
in  chge.  of  all  electrical  works  (exclusive  of  telegraphs);  1918-19,  Signal  &  Electrical 
Engr.,  C.G.  Kys.  (western  lines),  and  responsible  for  all  electrical  work,  together 
with  electric  signal  locking;  Aug.  1919  to  date,  Asst.  Electrical  Engr.,  Can.  Govt. 
Rlys.  (western  lines). 

References:  A.  H.  Eager,  E.  V.  Caton,  A.  V.  Redmond,  A.  W.  Lamont,  F.  H. 
Farmer,  C.  A.  Clendinning. 


GRANT     CLIFFORD  GORDON,  of  Prince  William,   N.B.     Born  at  Upper 

thampton,  N.B.,  Dec.  17th,  1881;  Educ:  2  vrs.  (1907-08)  Univ.  of  N.B.,  2  vrs. 

(1910-11)  Queen's  Univ.;   19C6  (3  mos),  rodman  Bangor   &  Aroostook  Ry..  Maine; 

Summer,   1909,  tapeman  Teminkaming   &   Nor.   Ont.   Ry.:  Summer.   1910;  under 

li.   II.   Montgomery,   D.L.S.;   1911-13,  dftsman,  topog'r.  and  leveler  C.N.R.;   1913, 

May-Nov),  transitman  on  location  St.  John  &  Quebec  Rv.;  1913-16,  instr'man  on 

maintenance,  Can.  Govt.  Kys.;  1916  (June  to  Oct.)  Res.  Engr.  St.  John  &  Quebec 

-v.;.  I?17"18'  lns"'»'man  G.T.R.  Toronto;  At  Present  Crown  Land  Surveyor  Prov. 

of   N.B. 

r.  ..References:  S.  B.  Wass,  H.  Phillips,  E.  G.  Hewson,  L.  I.  Stone,  A.  M.  Mac- 
Gillivray. 


HARin  -  V%  ILMI  >T   EARL,  of  Winnipeg,  Man.     Born  at  Savanna,  111.,  Sept. 

1885;  Educ:  High  School  and  private  Study;  1902-05.  rodman.  instr'man  and 

asst   engr.  in  chge.   of  grade  reduction  with   Chicago,   Burlington    &  Quincy   Rly.; 

906,  asst.  engr.  in  chge.  terminal  constrn.  Great  Northern  Rly.,  Grand  Forks,  N.D.; 

1907,  topog'r,  levelman  transitman,  Milwaukee  &  St.  Paul  Rly.;  1910-11,  asst.  engr. 

City  of  Medicine  Hat,  and  track  work  etc.,  Macklin  Branch  C.P.R.;  1911-13,  asst. 

constrn.  and  location  C.N.R.;   1915-19,  overseas,  Officer  Royal  Engr.,  France, 

Kussia,  Siberia;  At  present  with  Peter  Lyall  Constrn.  Co.,  on  engr'g.  work  for  new 

1 .  Eaton  &  Co.  bldg..  Winnipeg,  Man. 

Reference*     W    I'.urn-,   I.  Mason,  A.  J.  Taunton,  F.  G.  Haven,  V.  Michie,  H. 
A.  Dixon. 


oeigium,  May  5th,   1873;  Educ:  Laureal  de  Sciences  [ndustrielles,   lis 
s '_'    '  '"•"-"-  de  (land.   Laboratory  of  Testing    Materials,  Special  Co 
18U5-U0;  1896-1902        operated  with  father  F  J    Hennebique,  Paris,  Franci 
ol    Hennebique    System    of    reinforced   concrete;    1902-04,    First    Vice-Pr 


HENNEBIQUE     Jl  LES  JOSEPH,  of  Nen  JTork  City,  N.Y.     Born  at  Courtrai, 
,'l.H"""-i::    :iy.  :"'".'•   1873;  Educ;   Laureal  de  Sciences  [ndustrielles,  HS.  Bruxelles, 

bourse,  C.E. 

mie,  Inventor 

iue-Pres.    of    the 

Mennebique  '  onstrn  Co.,  <  lontracting  Enginers,  New  York  City;  Field  engr.  in  charge 

ol  special  resen -.   water-towers  and  bridges;   1904-06,  Civil  and  Consltg.  Engr. 

mobile,  Uabama,  designing  and  executing  reinforced  concrete  Foundations  on 
ouncult  soils;  1906^15,  chief  engr.  of  the  Interstate  <  lonstrn.  Co.,  Contracting  Engrs., 
■Mot. He.  Ala,  Designer  and  in  executive  charge  W  ork  included  constrn.  of  many 
nd  Lighthousi    orl     J.Govl   built  by  means  of  floating  reinforced 


»,.       ,  ,\,         , ,,rl'    ■' '.    >..".ir-  '  i   in   sri.enics  o.   v  oast,  rroi.ee.  urn 

work  ami  l  idal  Marshes  Reclamation        Membei  ol  the   i.merican  Society  of  Civil 
bnginei 

Refer  [*hi  ,,i  Civil  Engi     ei 


..      '     '  I.     '  i  '  M    i  Que.  Born  at  London,  England, 

-"'     :  ■    :  i  i  '•    •  oil     i    •  i    1906  08,  s    i     to  res   i  ni  i 

I"1'"      !  "       |l,n-  "''        •    G.T.R       Eastern  Divn.;  1909  I  1.  rodman. 

',,'Y,'"''        '    l:    ' ]    :        •  '•"<     '  '  P  R     local I   constrn     Western    I  ine 

,"'""'•   Cap*     Seaforth    Highlanders,    B.J    l      France;    1916-17,    Chiel    Instructor, 
(:".'  Royal    Engineers     H  E  !■' 

"*ly;    ''""■   O.C.,   reconstrn     Wurman    Railway     with    I  orth    Russia:   At 

P.  tructural  Dept.,  G.T.R 

Referenci      I     i.    I      Bond    I     B    Brown,  J    I     Busfield,  W.    \    .James,  II.  B. 
.Stuart. 


MACNAMARA  -ARTHUR,  of  Winnipeg,  Man.  Born  at  Toronto.  Ont.. 
March  4th,  1885;  Educ:  Public  School,  night  School  >v  private  study;  Machinist 
apprentice,  railway  shops  Montreal  &  Toronto;  7  yrs.  with  G.T.P.  Ry.  as  Asst.  u> 
Master  Mechanic  on  constrn,  and  later  Asst.  Supt.  of  Motive  Power,  built  Jc  organized 
all  Repair  Stns.  for  locomotives  &  cars  from  Ft.  William  to  Prince  Rupert:  2'_.  yrs. 
Technical  Stores  officer  R.A.F.;  1915  to  date,  Chief  Inspector  Manitoba  Bureau  of 


labor. 

References:  D.  Main,  G.  L.  Guy,  J.  M.  Leamy,  J.  G.  LeGrand,  H.  A.  Bowman, 
J.  Rocchetti. 


MADGETT— GEORGE  HENRY,  of  Hamilton,  Ont.  Born  at  Hamilton,  Ont., 
Feb.  14th,  1891;  Educ:  Collegiate  Institute  Hamilton,  Out.;  1908-18,  tracing  detailing 
&  checking  Structural  Steel  at  Hamilton  Bridge  Works;  1918-19,  in  charge  of  design- 
ing &  estimating,  and  6  mos.  designing  engr.  with  Standard  Steel  Constrn.  Co. 
3  mos.  with  E.  H.  Darling,  Hamilton,  Ont.;  At  present  Designing  Engr.  with  W.  J 
Westaway,  Hamilton,  Ont. 

References:  R.  K.  Palmer,  C.  H.  Marrs,  J.  A.  McFarlane,  E.  H.  Darling,  J 
Erskine,  P.  M.  Smith,  G.  Jack. 


MANSBRIDGE— ALFRED  SWATTON,  of  Walkerville,  Ont.  Burn  at 
Manchester,  England,  Dec.  17th,  1886;  Educ:  Public  &  Night  School;  5  yrs  apprentice 
to  machine  shop  (Scotland);  214  yrs.  rodman  Vancouver,  B.C.;  1909-13.  dftsman 
&  engr.  B.C.  Elec.  Ry.;  1913-15,  Asst.  to  Chief  Dftsman  Pacific  Eastern  Ry.;  1915-19 
with  C.F.A.;  1919,  2  mos.  dftsman&  2  wks.  Hydrographic  Survey  Vancouver  Hbr 
Comm.;  At  present  dftsman,  Trussed  Concrete  Steel  Co.,  of  Canada  Ltd.,  Walkerville 
Ont. 

References:  E.  G.  Matheson,  H.  W.  Frith,  A.  E.  B.  Hill,  A.  J.  Riddell,  R 
Snodgrass. 


MARRYAT— GERALD,  of  Montreal  (temporarily).  Born  at  Redhill.  Surrey. 
England,  March  5th.  1876;  Educ:  Marlborough  College,  England;  Acted  as  French 
Interpreter  in  France  during  late  War;  1903-04,  topog'r.  and  dftsman  G.T.P.  original 
surveys;  1905-08,  transitman  T.C.  Ry.;  1907;  Temiskaming  &  Nor.  Ont.  Rly.  on 
location  100  miles  from  Sudbury  to  Port  Arthur,  all  estimates  etc.;  1909.  in  partner- 
ship with  Arthur  Cotton,  O.L.S.  in  Elk  Lake,  as  Surveyors,  Engineers  etc.,  and 
afterwards  in  business  for  self  as  Contractor  for  Mining  Work;  1914-20.  with  C.E.F 
in  Can.  Engrs.  on  Survey  and  Map  work  in  France  and  Belgium;  Wounded  Jan 
1916;  Later  Res.  Engr.  for  War  Office  for  big  Aerodrome  Bldg  ,  and  afterwards  with 
Can.  Forestry  Corps  on  grading  work;  Discharged  from  Ste.  Agathe  Military  Hospital 
two  months  ago. 

References:  G.  A.  McCarthy,  S.  B.  Clement,  G.  F.  Hanning,  C.  J.  Armstrong 
J.  H.  Edgar,  F.  S.  Drummond,  H.  K.  Wicksteed,  A.  I.  Stewart,  T.  H.  White 


McKEAN— DAVID  GARDNER,  of  Winnipeg,  Man.  Born  at  I 
Lanarkshire,  Scot.,  Oct.  29th,  1887;  Educ:  Associate  Coatbridge  Tech.  School,  and 
Mining  College  1902-06;  Student  Royal  Technical  College,  Glasgow,  1906-10;  5  yrs, 
apprenticeship  1902-05,  with  Stewarts  &  Lloyds  Ltd.  Coatbridge,  as  apprentice 
and  junior  dftsman,  1905-07,  apprentice  machinist  with  Murrav  &  Paterson  Ltd. 
Coatbridge;  1907-08,  Asst.  Chief  Dftsman,  Robert  Morton  &  S'ons  Ltd.,  Wishaw, 
Scotland;  1908-10,  Asst.  Engr.  Dron  &  Lawson  Ltd.  Glasgow;  1910-14,  Structural 
Steel  Detailer,  Manitoba  Bridge  &  Iron  Works  Ltd.,  Winnipeg,  Man.;  1914  to  date, 
Dftsman,  Office  Engr.  and  Asst.  Engr.  of  Design,  and  at  present  Asst.  to  Chief  Engr., 
The  Greater  Winnipeg  Water  District,  Winnipeg,  Man. 

References:  W.  G.  Chace,  D.  L.  McLean,  M.  V.  Sauer,  A.  C.  D.  Blanchard, 
G.  F.  Richan,  T.  R.  Deacon,   H.  A    Mae  Kay. 


McLAREN  -ARTHUR  ANTHONY,  of  Niagara  Kails,  Ont.  Born  at  Mitchell, 
Ont.,  Jan.  17th,  1888:  Educ.  B.Sc.  Queens  1911;  Associate  Member  An 
C.E.;  1909,  rodman  on  constrn.  Hydraulic  Air  Compressor,  Cobalt,  Out  ,  1910,  \--t 
to  millwight  and  mill  foreman;  1911-12,  Asst  to  Dom.  Land  Surveyor,  B.C  :  1912-13, 
with  Viele,  Blackwell  &  Buck.  New  York.  a~  asst.  on  constrn.  Power  Hon-  et  and 
asst.  on  prelim  survey  torn  Water  Power;  1913-18,  with  Cedar  Rapids  Mfg  &  Power 
Co.;  2  yrs.  as  supt.  of  constrn,  15  mos.  as  asst.  engr.  in  charge  of  field  work 
as  chief  inspector;  1918  to  date  with  Hydro-Electric  Power  Commission  on  Ontario 
till  Sept.  1919  as  chief  of  party  on  distribution  &  power  house  division,  now  Res. 
Engr. 


References:   11.  G. 

F.   Hanning. 


Acres,  T.   Hogg,   W.   Jackson,  J.   C.   Smith,   A.   M     Wilson. 


MILES— GEORGE  ERNEST,  of  Winnipeg.  Man.  Horn  at  Winds 
April  23rd.  1SS7;  Educ:  1st  Class,  ('..liege  .if  Preceptors,  1,903;  1907-10  C.P.R.! 
Engr'g.  Dept.,  dftsman  and  electrical  constr;  1910-11,  Canadian  Westing!  is.  Co..| 
Power  Constrn.  Point  du  Hois;  1912.  with  same  company  as  constrn  engr  1913( 
City  Light  &  Power,  constrn.  of  substations;  1914,  Can  Westinghouse,  Constrn, 
Engr.;  1915-19,  overseas.  Infantry  Officer  in  chge.  of  Workshops;  June  1919  dat 
Sales  Engr.,  Canadian  \\  estinghouse  Co. 


References:    \. 

i  lu.    ,l    Elocchi  1 1 1 


W.  Lamont.  F.   II.  Farmer,  E,  V.  Caton,  W.   M.  St 


MOORE  THOMAS  OWEN,  ..(  Winnipeg,  Man.  Born  at  Chicago,  1  \ug 
3rd,  1893;  Educ:  studied  elec.  engr'g.  under  R.  N.  Reynolds.  E  E. .  London.  England: 
1914-15,  overseas,  connected  with  engr'g.  dept.,  more  especially  plotting  ,v  survey 
work;  Summer,  1919,  topog'r  &  Livelier  C  P  R  ;  Intention  i-  iii  combine  Engr'g 
Course  PCS    with  practical  experience  in  dfting  office.     At  present  on  -■■       jtn  of 

D.S.C-R.  Studying  engineering,  structural  steel. 

References:  T  G.  LeGrand,  N.  J.  Wallis,  G.  C.  Dunn. 
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NAPIER— GEORGE  PAXTON,  of  Victoria,  B.C.  Born  at  London  England, 
June  7th,  1880;  Assoc.  Member  I.C.E.,  London  England;  1901-05,  ap'ticed  to  W.  A.  P. 
Tait,  worked  on  Edinburgh  &  District  Water  Works.  Lanarkshire  Dist.  Water  Works, 
Munsau  Reservoir  etc..  1903  (speeial  leave*  Asst.  Engr.  for  D.  &  C.  Stevenson  in 
carrying  out  surveys  &  preparation  of  Parliament  plans  of  proposeil  International 
Ship  Canal  Scotland,  During  ap'ship  attended  classes  in  Edinburgh  University  in 
Engr'g;  1905-08.  Asst.  Engr.  for  ,T.  &  A.  Leslie  &  Reid,  Scotland;  1908  (4  mos.), 
location  &  constrn.  GT.P.  Ry.;  1908-09,  Asst.  Engr.  J.  &  A.  Leslie  &  Reid.;  1909-13, 
Asst.  in.  Dcpt.  P.W.  of  B.C.;  1910-13,  Consltg.  Engr.  to  Prov.  Board  of  Health; 
1913-15,  Asst.  Public  Works  Engr.  in  charge  of,  under  Deputy  Minister  of  Public 
Works,  the  administration  of  the  Dept.  of  Public  Works  for  Prov.  of  B.C.  1916-18, 
with  B  E.F.,  France;  1918  to  date,  Asst.  Public  Works  Engr.  Prov.  of  H  C 

Note — Continuous  employment  as  C.E.  since  1901. 

References:  A.  E.  Foreman,  E.  M.  Proctor,  D.  O.  Lewis,  A.  F.  Mitchell,  R  A. 
Bainbridge,  A.  D.  Creer,  R.  W.  Maclntyre,  F.  C.  Gamble. 

NICKLIN— HAROLD  STOREY,  of  Guelph,  Out.  Born  at  Acton,  Out  , 
Feb.  0th,  1889;  Educ:  B.A.Sc.  Toronto,  1915;  1905-11,  Merchants  Bank  of  Canada: 
Summer  work  dftsman,  inspector  sewerage  &  water  main  systems  constrn,  and  instrn'- 
man  it  dftsman  (Murphy  it  Underwood)  Saskatoon.  Sask.,  1915-17,  lies.  Engr 
The  Pas,  Man.  for  Murphy  it  Underwood, "Consltg.  Engrs.;  1917-19,  with  C.E  F  : 
At  present  Asst.  I  oans  Officer  Dept,  S.C.R.,  Guelph,  Ont. 

References:  A.  A.  Murphy,  J.  E.  Underwood,  G.  T.  Clark.  F.  McArthur,  1'. 
Gillespie,  J.  R.  Cockburn,  E.  H.  Phillips,  W.  M.  Stewart. 


TAYLOR— WILSON,  of  St.  Catharines,  Out.  Born  at  Walsingham.  Norfolk, 
England,  .Ian.  Kith,  1861.  Educ:  B.A.  Toronto,  1892;  Mathematician  &  Physicist. 
Has  taught  these  subjects  in  Collegiate  Institutes  for  many  years.  At  present 
working  on  researches  in  molecular  physics  in  connection  with  .Mining  Engineering 
Dept  .  Toronto  University. 

References:  R.  W.  Leonard,  H.  E.  T.  Haultain,  A.  J.  Grant,  W.  P.  Near.  ('.  11. 
Mitchell. 

TODD— VICTOR  HUGO,  of  Vancouver.  B.C.  Born  at  Burlingame,  Kansas. 
U.S.A.,  Dec.  12th,  187(1.  Educ:  High  School  &  Night  School  Mech.  Drawing; 
1898-99.  County  Surveyor,  levelman  St  Joseph  County,  Mich. ;  1900-01,  ap'tice  engr'g 
dept  Minnegua  Street  Works.  Colorada  Fuel  A  Iron  Co.,  as  tracer  &  rodman  on 
plant  constrn.;  1901-02,  surveyor  for  Wm.  Harris,  Deputy  U.S.  Mineral  Surveyor; 
1902-07,  private  practice  in  chgc  of  surveys  and  plans  for  ditches  canals  etc.  Cold- 
water.  Mich.;  1907-08.  Engr.  &  Supt.  Constrn.  for  St.  Maries  Land  Co.  St.  Maries, 
Idaho.  Flood  reclamation  &  townsite  grading;  1908-09,  Licensed  Surveyor  it  Deputy 
U.S.  Mineral  Surveyor:  1910  (Feb. -Oct.),  Asst.  Engr.  for  Sylvester  Co.,  Spokane, 
Wash.;  1910-16.  Asst.  Engr.  Granby  Con.  Mining  Smelting  &  Power  Co  Ltd.  topo- 
graphic <t  harbor  surveys,  constrn  of  hydro-electric  plant  etc.:  1916-17,  Asst.  Engr 
Columbia  River  Shipbldg.  Corpn.,  Portland,  Oregon;  1917  (May-Nov.)  Res.  Engr. 
for  E.  B.  Hussey, Seattle  Wash.,  install'n  200  H.P.  irrig.  pump  plant;  1917-20,  with 
Granby  Con.  Mining,  Smelting  &  Power  Co.  Ltd.,  Vancouver,  B.C.  Exploration 
surveys  &  estimate  on  harbor  power  sites,  hydro-electric  plants  etc. 

References:  A.  Lightall,  W.  II.  Powell,  R.  Snodgrass,  F.  O.  Mills.  J.  N.  Anderson. 


NORLEY— HARRY  CHARLES,  of  Peterboro,  Ont.  Born  at  Canterbury. 
England,  1872;  Educ:  High  School,  complete  Mech.  Course  Armour  Institute, 
Chicago;  1897-98,  with  Fraser  Chalmers  Co.,  Chicago;  1898-1902  asst.  supt.  elec.  depl . 
of  machine  shops,  A.  Magnus  &  Sons,  Chicago,  111.,  also  as  erecting  Engineer;  2  yrs 
supt.  of  erection  and  install'n.  Miller  Signal  Co.,  Chicago.  4  yrs.  with  Canadian 
Billings  and  Spencer;  1 J  ■_>  yrs.  General  Foreman,  Die  Sinking  Dept.,  Cluff  Bros., 
Toronto;  6  mos.  British  Munitions  Co.  Ltd.  Montreal  as  Supt.  of  Forgmgs  Dept.; 
1  yr.  2  mos.  to  date,  with  Wm    Hamilton  Co.,  Peterboro,  Ont. 

References:  P.  P.  Westbve,  .1.  A.  G.  Goulet,  R.  B.  Rogers,  R.  L.  Dobbin,   A     I 
Killaly. 

RODD— HRENT  TREVELYAN,  of  Dundee,  Man.  Horn  at  Sydney.  N.S. 
Wales,  Sept  14th,  1873;  Educ:  Full  course  in  state  college  Karbruke,  Germany, 
Engr'g.  and  Architecture  L.C.C.  Technical,  London.  1894-1898;  1898  Member  of 
Architectural  Association  London;  With  Engr'g.  Dept..  Harbor  Constrn.  Bridges, 
sewers,  etc.,  for  City  of  Hamburg;  4  yrs.  with  Royal  Doulton  Potteries,  Architectural 
Dept.  Fireproof  Constn.  Practised  several  years  as  Architect  and  Engineering  London; 
Winter  1908,  on  G.T.P.  constrn.  as  rodman  &  instr'man;  1909-13,  Engr'g.  Roads, 
surveys,  Govt,  telephone  lines  in  Sask.,  for  local  improvements  Districts  91  and  92; 
1914-15,  in  charge  Architectural  Decorations  for  T.  Eaton  Co.  Ltd.,  1915-17,  private 
practice;  1917  to  date,  Municipal  Engr.,  Municipality  of  Springfield. 

References:  H.  A.  Bowman,  W.  G.  Chace,  M.  A  Lyons,  A.  McGillivray,  C.  T. 
Lount,  W.  II.  Hunt,  G.  H    Herriot. 


SMITH- DAVID.    Lieut  .    of    Dauphin,    Man.     Born    at    Whangarei,    New 

Zealand,  Sept  2nd,  1879;  Educ:  Armour  Institute  of  Technology.  Chicago.  111.; 
1913-15,  rodman,  levelman,  chief  dftsman  with  Manitoba  P.W  D  and  Good  Roads 
Board;  1916-18,  overseas.  Lieut,  and  works  officer  3rd  Pioneers;  1919  to  date,  Asst 
District  Engr.,  Good  Roads  Dept.  Manitoba. 

References:  A.   McGillivray,   M,   A.   Lyons,  E.  W.   M.  James,  W.  Youngman, 
X    B.   MacTaggart. 


TURNBULL— AUBREY  ARNOLD,  of  Digby,  N.S.  Born  at  Digby,  N.S., 
Aug.  30th.  1896.  Educ:  3  yrs.  Engr'g  Dalhousie  University;  Lieut,  in  4th  Batt. 
Can.  Much.  Gun  Corps.  At  present  attending  Dalhousie  Univ.  and  expecting 
Engr'g    Celt      in    Spring. 

References:  R.  A.  Spencer.  J.  X.  Finlayson,  F.  A.  Bowman,  W.  P.  Morrison, 
L.  II.  Wheaton,  F.  R.  Faulkner. 

WALKER— MELVYN   LOTHIAN,  of  Montreal,  Que.     Born  at  Bristol,  Que., 

Mar     16th.   1894.      Educ:    B.Sc.   (Mech.   Engr'g)    McOill,    1919.      At   (.resent    Den 

strator  in  Mech.  Engr'g  Dept.,  McGill  University;  1919-1921). 

References:  C.  M.  M.  McKergow.  C.  Batho,  E.  Brown,  J.  B.  Porter,  11  M. 
Mackay,  A.  R.  Roberts,  F.  D.  Adams. 

WARIXG— GEORGE  HART,  of  St.  John,  N.B.  Born  at  St.  John.  X.B.  Jan. . 
19th,  1873.  Educ:  Scranton  and  Boston  Schools  of  Correspondence.  Mechanical 
and  Electrical;  1886-91,  apprentice  in  machine  shops;  1891-93,  4th  and  3rd  Marine 
hmgr.,  West  Indies;  1893-97,  2  nd  Marine  Engr.,  Dom.  Atlantic  Ry.  Steamers;  1897- 
1904,  Chief  Engr.  D.A.R.  Standard  Oil  Co.  Steamers;  1904  to  date,  Asst.  and  Gen'l 
Manager  Union  Foundry  and   Machine  Works  Ltd.,  West  St.  John,   X.B. 

References:  R.  H.  Gushing,  G.  G.  Hare,  C.  C.  Kirbv,  J.  A.  Grant,  A.  J.  Cray, 
G.    X     Hatfield. 

WARREN— GEORGE  E.,  of  Chicago,  111.  Born  at  Pawpaw,  111.,  Nov.  19th, 
1890.  Educ:  B.S.  (C.E.)  1912,  C.E.  1917,  University  of  Illinois ;  Assoc.  Member 
American  S.C.E.,  Member  American  Society  for  Testing  Materials;  1912,  inspector 
and  asst.  engr.  Sewerage  Commission,  Baltimore,  Md.;  1913-14,  F^ngr.  and  Supt.  on 
constrn  of  sewers  in  Baltimore  for  contracting  company;  1915  to  April  1st  1920,  with 
Service  Bureau  Universal  Portland  Cement  Co.  Chicago,  111.,  on  investigation 
reports,  etc.;  At  present  Engineer-Manager  of  American  Concrete  Pipe  Association. 

References:  W.  R.  Harris,  R.  Herring,  J.  B.  Strauss,  H.  S.  VanScozoc,  A.  H. 
Blanchard. 


SMITH— ERNEST  E.,  of  Sault  Ste  Marie,  Ont.  Born  at  Sault  Ste  Marie, 
Ont  ,  March  21st  1886.  Educ:  B.A.Sc.  Toronto  1917;  1913-14  (summers),  rodman 
and  instr'man  on  railroad  constrn,  Algoma  Central  Ry.;  1916  (5  mos j.  rodman  and 
instr'man  with  field  engrs  ,  Algoma  Steel  Corpn.;  1918  (7  mos),  Can.  Engrs.  C.E.F.; 
May  1917-May  1918,  and  Jan.  1919-Dec.  1919.  Asst  City  Engr.,  Sault  Ste  Mane. 
Ont.,  in  chgc  of  sewer  constrn,  sidewalks,  etc. ;  Dee.  1919  to  date.  Field  Engr.,  Algoma 
Steel  Corpn.,  at  present  in  charge  of  estimates  on  all  excavations  etc.  in  constrn. 
of  Structural  Steel  Plant. 

References:  B.  E.  Barnhill,  W.  S.  Wilson,   \    ( ;    Tweedie,  P.  Gillespie,  I..  L.  Jacobs. 


WEBB— STANLEY  CHIl'M  \X,  of  St.  John.  X.B,  Born  at  St.  John.  N.B., 
Nov  23rd.  1882.  Educ:  Passed  all  exams,  at  end  of  sophomore  year  Univ.  of  N.*3. 
1906.  Diploma  for  course  in  Electrical  Engr'g  A.S.C.  1909;  1902  to  date,  on  general 
lighting  installations  in  St.  John  and  Frederieton,  complete  charge  of  contracting, 
purchasing,  and  install'n  At  present  manager  and  owner  The  Webb  Electric  Co., 
St    John,  N.B. 

References:  C.  L,  Archibald,  V  R  Crookshank,  G.  G.  Hare.  R.  Wilson,  J.  A. 
Grant,  G.  X-  Hatfield, 


STENHOUSE  RONALD  HARROWER,  of  Ottawa,  Ont.  Bom  at  Dunferm- 
line, Scotland,  Dec.  12th,  1887.  Educ:  passed  part  1  of  B  A  Exam,  and  Entrance 
Exam.  Pembroke,  Cambridge  1904;  1909-13.  rodman  and  instr'man  on  constrn. 
C.N.R.;  1914,  res,  engr.  double  tracking  etc.;  Lake  Superior  Divn.  C  P  K  :  Nov.  191  I 
to  Apr.  1915,  overseas  with  Imperial  Army;  1915-16.  gen'l  mtce  work  ('  PR,  Lake 
Superior  Divn.;  1917-19,  overseas,  transitman  with  6th  O  III  and  dftsman  with 
COR.  C.C.,  France;  1919  (3  mos).  rodman, mtce  of  way.O.X.R.  Fort  William;. lime  1919 
to  Feb.  1920,  transitman  C.N.RIys  on  mtce  of  way  in  chge  constrn  it  rebuilding 
Atikokan  Yard;  At  present  Custodien  of  Surveying  Equipment,  Dept,  of  Interior, 
Ottawa. 

References:  C.  W.  P.  Ramsay,  II.  L.  Sherwood,  A,  Y.  Redmond,  W.  T.  M lie, 

G    S.  MacDonald,  G.  B.  Dodge,  J.  W.  I).   Reed-Lewis. 


\\  EBB  TYLER  WELLINGTON,  of  Minto,  X.B  Rom  at  Tracy  Station, 
\R,  Dec.  13th,  1890.  Educ:  B.Sc.  (C.E.)  Univ.  of  N.B.  1915;  1913  (summer), 
rodman  on  prelim  and  location  survey  of  extension  of  Chaudiere  Valley  Branch  oi 
Quebec  Central  Rj  ,  D.  W.  Burpee,  Chief;  1911  (summer),  rodman  under  I).  W. 
Burpee,  St.  John  &  Quebec  Ry.;  1915,  timekeeper  for  Roger  Miller  &  Co.,  at  Pt, 
do  Chene,  on  Car  Ferry  Terminal  work;  1916-18,  Engr.  for  Grant  it  Home,  St.  John, 
N.B.  on  bldg.  of  machine  shop  for  T.  McAvity  it  Sons,  St  John.  N.B.  and  drawing 
plans  and  estimates  for  various  other  jobs;  1918  to  date,  with  Minto  Coal  Co.  Ltd  , 
surveying,  prospecting  anil  drainage  of  new  stripping  area,  including  excavating  a 
ditch  with  movable  derrick  of  own  design.     At  present  Supt.  of  stripping  operations. 

References:  .1.  A.  Grant,  D.  W,  Burpee,  G.  E.  Howie,  A    1).  Taylor,  I 
G     S     Raster. 


St-PIERRE— LEON  ALFRED,   of  Outremont,   Que.     Born    at    St     Helen    ol 
Kamouraska,  Que.,  July  11th,  1885.     Educ:    B.A.  B.A.Sc  (C.E  I  Laval  1911;  1911 
13  and   1914-17,  dftsman  Structural  Steel  < 'o  :   1913-14,  designer  Eastern  Canada 
Steel  Co. ;  1917-18,  Dominion  Architectural  Iron  Works;  1918  to  date,  designing  and 
erecting   work   Dominion  Bridge  Co. 


References:    F.    P.   Shearwood, 
W.  Seens,  D.  C.  Tennant. 


I.eR    w  ilson,  J    L    ( '    Bertrand,  S.    \    Baulne, 


WILSON  THOMAS  TOD,  of  Dauphin.  Man.  Born  at  Lanarkshire.  Scotland, 
Jan  20th,  1884  Educ:  Heriot  Watt  College,  Edinburgh,  Scotland;  Articled  pupil 
with  ,1  < ;  Fair  weal  her,  B  Sc.  Edinburgh;  1907- 12,  rodman,  instr'man,  asst  engr ,  and 
engr  P.W  D  Manitoba;  1913,  Engineer,  Staff  ol  Highwaj  Commissioners  Manitoba; 
191 1-15  and  1918  to  date  District  Engr..  Good  Road.-  Board,  M  i  116  18,  with 

C  E  F. 

References:  A.  McGillivray,  M  A.  Lyons,  E  W  M.  .lames,  H.  \.  Bowman, 
I      \     w     MacLean. 
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WOOD     FREDERICK   MORRIS,  of  Kingston   Onl      Born  at  Bombay.  India, 
June30th,1892      Edui     M   \     B.Sc.  Queen's  1911-1914;  1913.  Api   to  June,  checking 

,nsetc  forSask  Govt    Regina  June* :1   with   topog  1  branch 

Survey  of  Canada;  1914-19,  Military  Service,  summer  1915  rodman  &  instrman 
with  Can  Engrs  Barriefield  Camp;  L919-20,  Lecturer  in  Math.  1st  &  2nd  year  ract- 
|ca]  -  :  ota    Queen's  University;    \t  presenl    Res.   Engr.  with   Letnbndge 

Northern   [rrigal  ct,   Lethbridge,   Aha. 

References    I     W    c  ;ill .  \\   P  Wilgar,  \    Macphail    I     Malcolm.H.B  Muckleston. 

FOR  TRANSFER   FROM    mi:  CLASS  OF    ASSOCIATE  MEMBER  TO  THAT 

MEMBER 

GRIMMER  \  K  .  of  Temiskaming,  Que  Born  al  St.  Andrews,  N.B.,  June 
tih  1882  Educ:  H\l  1905  M.Si  1907  University  of  N.B.;  1900-02,  (summers) 
rodman  and  inspector  N  B  Central  Rly  ;  1902-04  (summers),  rodman  and  instrman 
cl'll  Western  Lines:  1905,  res  engi  York  ami  Central  Rys .;  1905-00,  Lecturer  I  niv. 
of  \  m  1906  res  engi  Filtration  Plant.  Fredericton,  N.B.;  Ii)0ti-09,  City  Engr. 
Fredericton;  1909-10,  Lecturer,  Univ.  of  Manitoba;  1910-15,  City  Engr.  Medicine 
Hat;  1916-17,  private  practice,  Consltg  Engr.,  Fredericton;  1918-19,  Supt.,  Bate, 
McMahon  Co.,  on  constrn  Seaplane  Stn.,  North  Sydney,  C.B  At  present  1  own 
Temiskaming. 

nces    R    -    I  ea    W    s    Lea,  H.  G 
1     0    White,    V     R    Crookshank. 


Hunter.  R    Del.    French,  T.    A.  Herdt, 


REID  JOHN  GARNET,  of  Lanigan.  Susk.  Horn  at  Bruce  Mines,  tin!.. 
Maj  13th,  In7s  Educ,  Ridlcv  College.  St.  Catharines.  Out  ;  1898-1902,  rodman, 
C.N  It .;  1902-03,  leveller,  Algoma  Central  Rly.;  1903-08,  instr'man  (2  yrs.),  res. 
.  I,  o  p  |{  constrn.  Western  Lines;  1908-15,  and  May  1919  to  date,  asst 
engr  C.P  R  constrn  .  Western  Lines;  1915-19,  overseas,  Joined  C  O.R.C.C.  as  Major. 
promoted  to  Li    Col    Oct.  1916.     Awarded  D.S.O.  1918. 

References;  J.  G.  Sullivan,  W    \   James,  F.  Lee,  J.  R.  C.  Macredie,  J.  A.  Hesketh, 


I  (lit  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

CLARRY      VRTHUR   REESER,  of  Kingston,  Out.     Born  at  Locust  Hill,  Ont.. 
Dec   25th,  1891.     Educ:    B.A.Sc.  Toronto,  191'.);  Inspector  and  Chemist  for  Imperial 
Ministry   of   Munitions  during  vacations   1916  and    1917:   May   to  Oct.    1919,   Asst 
Chemist   for  Imperial   Oil  Co.,    Montreal    Refinery;   Instructor  of  Chemistry   at   the 
K  M.C     Kingston,   term    1919-20. 

References:  P.  Earnshaw,  D.  VY.  Munn,  P. Gillespie,  L.  McK.  Arkley,  A.  Macphail. 

DEYERALI.  EDWIN  VICTOR,  Capt.  M.  C.  of  Toronto,  Out.  Born  at  Toronto, 
Out.,  Aug.  19th,  1890.  Educ:  B.A.Sc. Toronto  1915;  1912  (5  mos.),  dfting  Russell  Motor 
t  !ar  Co.,  Toronto;  1913  (5  mos.),  structural  detailing  Hamilton  Bridge  Co.  &  Dominion 
Bridge  Co.;  1914  (5  mos).  surveying,  Dept.  Roadways,  Toronto;  1915-lti,  Structural 
Engr.  Dominion  Bridge  Co..  Toronto  &  Montreal:  1917-18,  ti2nd  &  89th  Field  Co's 
Royal  Engrs.  as  Lieut.  &  Capt.,  Awarded  M.C.  &  Bar;  1919  to  date,  Structural 
Engr.  with  Dom.  Bridge  Co.  Toronto. 

References:  P.  Gillespie,  C.  It  Young,  T.  R.  Loundon,  G.  E,  Evans,  .1  W.  Smith 
W     W    Gunn. 


EMREY— DESMOND  JOSEPH,    of  Kingston.  Out.     Born  at   Nevis,  B.W.I. , 

Oct.  19th,  1890.  Educ:  Undergrad.  Queen's  Univ.,  Cambridge  Matric,  I.O.s. 
(Railway  Engr'g) ;  1911  (4  mos.),  roding  and  levelling  railroad  constrn..  St.  Kitt's. 
B.W.I.;  1912,  rodman  and  instr'man,  Toronto  Eastern  Railroad  Constrn.;  1912 
(3  mos  ),  in  ehge  reinforced  concrete  constrn  St.  Kitt's  Nevis  Sugar  Factory  Ltd.; 
1913  transitman  railroad  location  Hydro  Electric  Power  Commission:  1914!  dfting 
etc.  with  Sutcliffe  &  Neelands,  Contractors,  New  Liskeard,  On;.;  t'.,  yrs.  Can. 
Engrs.;   At  present  attending  College. 

References:   A.   Macphail,  W    P.   Wilgar,  W.   L.   Malcolm.  K.   Weatherbe,  E.  W. 
Neelands. 


VAUGHAN  FRANK  P  of  St.  John  N.B.  Born  at  Liverpool.  England, 
lune  3rd  1874  Educ:  Regent  College  Southport,  England,  Lecture  Courses  at 
Institute  ol  Technology  Boston,  Mass  :  1891-92  New  Westminster  &  Barrard  Inlet 
Tel  Co  Vancouver  B.C.;  1892-95  B.C.  District  Telegraph  &  Tel.  Co  Vancouver, 
BC  1895-96  Yarmouth  Street  Rly,  Co.  Yarmouth  N.S.;  1890-97  Northern, 
I'leetric  Works  St.  John  N.B.;  1897-99  G.  M.  Anglin  A  Co.  Electrical  Engineers. 
Boston  Mass.;  1899-1900  Wilkinson  &  Co.  Electrical  Engrs.  &  Contractors  Boston. 
\la-s  Lord  Electric  Co.;  1900-02  The  General  Electric  Co.,  Schenectady,  N.Y. 
mil'. mi,  1'nvate  Practice.  Engineer  and  Contractor,  St.  John.  N  B  ; 
1906  to  dale.  Engineer  and  Manager,  The  Vaughan  Electric  Co.  Ltd.,  Electrical 
|;,1L,,  n     N  B,      Has   also   done   considerable   experimental   investigation   in 

Wireless   Telegraphy    and   Telephony   ami     II  P.    High   Frequency   Currents.    (See 

.1,  mi, al  I:   [.C,  Dec'    1919 

References:  R    W    Leonard.  C.  C.  Kirby,  G.  G.  Hare.  A.  Gray.  C.  McN.  Steeves. 
FOR  TRANSFER   FROM  CLASS  OF  JUNIOR  TO   HIGHER  GRADE 


LYONS  -EDWARD  LESLIE,  of  Montreal,  Que.  Born  at  Kingston,  Jamaica 
Dec.  20th,  1892.  Educ:  B.Sc.  McGill,  1915;  1913  (4  mos.),  inspector  on  concrete 
constrn  for  Armstrong  Whitworth  &  Co.,  Longueuil;  1914  (4  mos),  instr'man.  Cana- 
dian China  Clay  Co.,  St.  Remi  D'Amherst,  Que.;  1915-19,  corporal  with  Can.  Engrs., 
recommended  for  comm.,  March  1918  .unable  to  return  to  England  on  account  of 
March  offensive;  1919  (June-Dec),  ass't.  supt.  on  constrn  &  grading  for  Messrs, 
McDonald.  Roy  &  O'Reilly.  St.  Remi  D'Amherst.;  At  present  with  J.  M.  Robertson, 
Consltg.  Engrs.,  Montreal. 

References:  J  M.  Rolston,  II.  M.  Mackay,  C.  M.  M.  McKergow,  E.  V.  Cage, 
D.    Bremner 


MacDONALD—  CHARLES  ALEXANDER,  of  Walkerville,  Ont.  Born  at 
Duart.  Ont.,  Oct.  15th,  1891.  Educ:  B.A.Sc.  Toronto  1915;  1913-14,  Junior  Asst. 
on  D.  I,  Survey  north  of  Le  Pas,  Man.;  1  '4  yrs.  District  Fuse  Gauge  Inspector  for 
Imperial  Ministry  of  Munitions;  2  yrs  Comm.  Officer  in  Royal  Engrs.;  At  present 
factory  engr.   for   Hiram   Walker    &   Sons,    Metal    Products,   Walkerville,   Ont. 


LAMB  STANLE\  ROMA,  of  Winnipeg.  Man.  Born  at  Edinburgh,  Scotland, 
Mai  26th  1884  Educ:  George  llerriot's  College.  Edinburgh.  Classes  in  gen'l  engr'g 
subjects  during  ap'ticeship  al  Herriol  Witt  College  Edinburgh;  1900-02.  3  yrs  ap't  ice 
in  chief  engrs  office,  North  British  Rly.  Co.,  Edinburgh;  1905-09,  with  C.P.R.  as 
rodman,  field'and  office dftsman  and  instr'man  on  location  and  constrn.;  1910-14,  and 
Julj  1919  to  date,  res.  engr.  in  ehge  of  constrn  C.P.R.  Western  Lines;  1914-19.  over- 
25^  yra  Can  Engrs  .  1  yr.  special  duty  in  ehge  all  plans  Ypres  Salient  buried 
system      Served   2'_,   yrs     as   coin,,,     officer   Imperial   Artillery. 


References   J.  R.  C    Macredie,  C.  Flint,  J.  G    Reid    II.  W.  T; 
\\     \    Jami 


C.  It    Crysdale, 


PKII.l  R  HENRI,  of  Montreal.  Que.  Born  at  Montreal.  Que.,  April  17th. 
1893  i-   Classical  Course  Si    Mary's  College,  l  yr.  li  mos.  Polyteehnique 

School,  Laval  I  nil  1910  12,  with  Bouchei  &  Demers  and  Austen  cv  Chapdelaine, 
Engrs  &  Surveyor*  a  rodman  etc  1912-15,  with  City  of  Montreal,  dftsman  Sewerage 
Office;  1915  to  date,  with  City  ol  Montreal,  isst,  Engr.  Sewer  Dept  .  <  leneral  assistance 

ewer  constrn,  estimating    inve  tigating,  preparing  plans,  reporting,  etc. 

Reference,:    E.    I'.    Fusey  ,   C,      R       \1:,,   I   Bod,     I      DeG      Ite.iubien,   S.   J.    Fottin,    R.    E. 

.  i     ll     M    ' loodman 


References:   II.  Thorne.  .1.   E.   Porter,  C.   R.   McColl,  M.  E.  Brian,  F.  S.  Keith 


MacLEAN— NEIL  JOHN,  of  Peiiticton,  B.C.  Born  at.  Fourehu.  N.S.,  Feb. 
h.  1S79.  Educ:  1  yr.  Dalhousie  University;  1900-01.  instr'man  on  general  municipal 
work.  Sydney,  N.S.;  1901-05,  topog'r  and  instr'man  on  resurveys,  location  and  constrn 
C.P.R.  and  other  rlys .;  1900.  transitman  on  location  and  res.  engr.  on  constrn  Kettle 
River  Valley  Ry.,  B.C.;  1907-0'!,  mining  and  prospecting;  1910-14  and  June  1919 
to  date,  res    engr.  on  constrn  Eettle  Ri\er  Valley  Ry.;  1915-19,  overseas  with  B.E.F. 

References:  A.  MeCuHoch,  H.  L.  Swan.  11  Earle,  C.  J.  McKenzie,  F.  R.  Faulkner, 
A.    P.    Augustine. 

WEIBEI.  -E.MIL  EDWIN,  of  Montreal,  Que.  Born  at  Philadelphia,  Pa.. 
Nov.  19th.  1S90.  Educ:  B.Sc.  McGill  1918;  Summers,  1915-16-17,  structural  dfting 
Dom.  Bridge  Co.,  Lachine;  Summer  1919,  dfting.  estimating  and  designing,  Turbine 
Dept..  D.  B.  Co.,  1918  (4  mos),  private  in  U.S.A.  Engr.  Officers  Training  School; 
1919  to  date,  estimating  and  designing  on  cranes,  etc.,  mech.  dept.,  Dom.  Bridge  Co, 

References:  G     E     Bell,    F.    Newell.   E.  C.  Gaines,   A.    R.    Roberts,   E.    Brown. 
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This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.    It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOTASTIC  PRINTS 

Phototastic  copies  maybe  obtained  of  any  of  the  articles  listed  to  this 
section. 

Price  of  each  print  (up  to  11x14  in.  size),  25  cents,  plus  postage.  A 
separate  print  is  Required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 


Harrisson  W.  Craver,  Director, 

Engineering  Societies  Library, 


29  West  Thirty-ninth  Street, 


New  York,  N.  Y. 


ABRASIVES 

Artificial.  The  Manufacture  of  Artificial  Abrasives  in  the  Electric  Furnace, 
C.  J-  Brockbank.  Jl.  Soc.  Chem.  Industry,  vol.  39,  no.  4,  Feb.  28,  1920, 
pp.  41T-44T,  4  figs.  Special  reference  is  made  to  carborundum,  of  which 
photomicrographs  are  shown  illustrating  various  stages  in  process  of  crystalline 
formation. 

ACCIDENT   PREVENTION 

Machine-Building  Industry.  Accidents  and  Accident  Prevention  in  Machine 
Building.  IT.  S.  Dept.  Labor,  Bur.  Labor  Statistics,  no.  256,  1920,  123  pp., 
25  figs.  Based  on  accident  records  of  194  plants  in  1912.  Accident  hazards 
in  particular  departments  and  occupations  as  well  as  reason  and  causes  for 
occurrence  of  accidents  are  pointed  out  and  methods  of  prevention  which 
have  been  found  to  operate  successfully  are  indicated. 

ACCIDENTS 

Frequency  and  Severity  Rates.  New  Basis  for  Measuring  Accident.  Frequency 
and  Severity  Rates.  Monthly  Labor  Rev.,  vol.  10,  no.  1,  Jan.  1920,  pp.  218- 
219.  Committee  on  Statistics  and  Compensation  Insurance  Cost  of  Int.  Assn. 
of  Indus.  Accident  Boards  and  Commissions  recommends  that  accident  rates, 
both  frequency  rates  and  severity  rates,  be  computed  on  basis  of  1000  hr. 
exposure  instead  of  3000  hr.  exposure. 

See  also  Coal  Mines,  Accidents. 

ADDING   MACHINES 

Manufacture.  The  Manufacture  of  Adding  Machines,  Eng.  Production,  vol.  1, 
no.  2,  Feb.  1920,  pp.  75-82,  2(5  figs.  Methods  employed  at  works  of  Bur- 
roughs Adding  Machine  Co.,  Nottingham,  England,  where  output  exceeds 
2000  machines  per  year. 

AERIAL   PHOTOGRAPHY 

Topographical  Surveys.  Aerial  Photography  as  Applied  to  Topographical 
Surveys,  J.  B.  Mandeville.  Aerial  Age,  vol.  2,  no.  3,  Mar.  29,  1920,  pp.  87-88. 
4  figs.  Basic  surveys  made  in  western  Pennsylvania  by  aerial  photography 
are  said  to  have  demonstrated  that  this  method  of  surveying  reduces  cost 
from  25  to  40  per  cent  and  permits  work  to  be  done  in  much  shorter  time. 

AERONAUTICS 

See    Aeroplanes;    Airships;    Clinometers;    Flight;    Radio    Communication; 
Naval  Airerajl. 

AEROPLANE    ENGINES 

Fiat.  The  650  Up.  Fiat  Aircraft  Engine.  Aerial  Age,  vol.  10,  no.  17,  Feb  9.  1920, 
pp.  629-631,  7  figs.     Carburetors  and  ignition  system.      (Concluded.) 

Gnome  Monosoupape.  Turrett  Lathe  Practice,  Alfred  Herbert.  Machy.  (Lond.), 
vol.  15,  no.  389,  Mar.  11,  1920.  pp.  745-750,  9  figs.  Machining  operations  of 
piston  of  Gnome  Monosoupape  aero-engine. 

Horsepower  Variation  with  Altitude.  Variation  of  Horsepower  with  Altitude 
and  Compression  Ratio.  II.  C.  Dickinson,  W  S.  .lames  and  G.  V.  Anderson 
Aerial  Age,  vol.  11.  no.  2,  Mar.  22,  1920,  pp.  54-57,  8  figs.  It  is  concluded 
from  tests  that  (1)  total  power  of  engine  decreases  rapidly  with  increase  in 
altitude,  being  only  71  per  cent  of  power  on  ground  at  10,000  it  .  49  per  cent 
at  20,000  ft.,  and  32.5  per  cent  at  30.000  ft.  and  (2)  gain  in  power  due  to  increase 
in  compression  does  not  bear  constant  relation  to  total  power  of  engine  at 
different  altitudes,  being  greater  at  high  than  at  low  altitudes.  Report  45 
of  National  Advisory  Committee  for  Aeronautics. 

Indicator  Diagrams,  Calculation  of.  Calculation  of  Low-Pressure  Indicator 
Diagrams.  Nat.  Advisory  Committee  for  Aeronautics,  report  no.  50,  1920, 
13   pp..    7    figs.     Method    of   computing    theoretical    low-spring   diagrams   is 

developed.      It  is  assumed  thai    mixture  of  air.  burnt  gas,  and  fuel  in  cylinder 
behaves  as  perfect  gas  and  that  processes  involved  arc  all  adiabatic. 


Liberty  Finishing  Liberty  Motor  Connecting-Rods,  H.  A.  Carhart.  Am.  Mach., 
vol.  52,  no.  9,  Feb.  26,  1920,  pp.  457-460,  13  figs.  Describes  and  illustrates 
different  operations  from  sawing  off  caps  to  final  inspection. 

Jigs,  Fixtures  and  Aeroplanes,  A.  D.  Wilt,  Jr.  Aerial  Age,  vol.  10,  no.  17, 
bob.  9,  1920,  pp.  627-628,  2  figs.  Exemplifies  extent  of  special  machinery 
needed  in  construction  of  aeroplanes  by  itemizing  special  requirements  of 
Ford  Motor  Co.  in  connection  with  their  building  of  5000  Liberty  motors. 

Muffling.  Investigations  of  the  Muffling  Problem  for  Airplane  Engines.  Nat. 
Advisory  Committee  for  Aeronautics,  report  no.  55,  1920,  38  pp.,  26  figs. 
Experiments  with  various  types  of  muffling  devices  are  recorded  and  a  theory 
of  muffling  and  associated  problems  is  developed  from  results  of  experimental 
work. 

Spark  Plugs.     See  Spark  Plugs. 

Superchargers  for.  General  Electric  Turbo  Supercharger  for  Airplanes,  Sanford 
A.  Moss.  Aviation,  vol.  8,  no.  4,  Mar.  15,  1920,  pp.  146-151,  11  figs.  Principle 
of  operation  of  turbo  supercharger  is  explained  and  design  developed  by 
General  Electric  Company  is  described.  Records  of  supercharger  perform- 
ances are  included. 

See  also  Ignition,  Spark  Gaps. 

AEROPLANE   PROPELLERS 

Design.  Physical  Basis  of  Air-Propeller  Design,  F.  W.  Caldwell  and  E.  N.  Fales. 
Mech.  Eng.,  vol.  42,  no.  4,  Apr.  1920,  pp.  213-219  and  260-261,  13  figs.  Des- 
cription of  wind  tunnel  at  McCook  Field,  Dayton,  Ohio.  Velocity  of  air 
used  is  500  m.p.h.  and  air  flow  is  visualized  by  maintaining  humidity  of  air 
in  tunnel  at  predetermined  level  and  providing  opportunities  for  its  condensa- 
tion where  it  will  show  character  of  air  flow. 

Theory.  Introduction  to  Propeller  Theory,  Alexander  Klemin.  Aviation,  vol.  8, 
no.  4,  Mar.  15,  1920,  pp.  152-154,  4  figs.  Exposition  of  Drzcwiecki  propeller 
theory  and  of  Rankine-Froude  momentum  theory,  with  notes  on  application 
of  Bernoulli's  theorem  to  airscrew. 

See  also  Aeroplanes,    Design. 

AEROPLANES 

Bracing  Internal.  The  Aerodynamic  Properties  of  Thick  Aerofoils  Suitable  for 
Internal  Bracing.  Nat.  Advisory  Committee  for  Aeronautics,  report  no.  75, 
1920,  26  pp.,  29  figs.  Results  of  experiments  made  to  determine  (1)  effect  of 
changing  upper  and  lower  camber  of  thick  aerofoils  of  uniform  section,  (2) 
effect  of  thickening  centre  and  thinning  tips  of  thin  aerofoil,  (3)  effect  of  adding 
convex  lower  surface  to  tapered  section,  (4)  effect  of  changing  mean  thickness 
with  constant  centre  and  tip  sections,  and  (5)  effect  of  varying  chord  along  span. 

Design.  Flying  Altitude  at  Which  Fuel  and  Oil  Consumption  of  a  Given  Aeroplane 
Is  a  Minimum,  and  Best  Type  of  Propeller  to  Use  (Sur  l'altitude  de  vol  qui 
correspond  au  minimum  de  consommation  kilometrique,  et  sur  le  calcul  de 
la  meilleure  helice  pour  un  avion  donne),  A.  Rateau.  Comptes  rendus  des 
Seances  de  l'Aeademie  des  Sciences,  vol.  170,  no.  9;  Mar.  1,  1920,  pp.  491-497. 
Formula;  are  developed  and  interpreted.  In  consequence  of  passive  resistances 
of  motor,  altitude  at  which  fuel  and  oil  consumption  is  minimum  is  at  about 
500  ft.  below  ceiling  of  aeroplane,  and  there  is  margin  of  about  1300  ft.  in 
which  variation  is  less  than  one  per  cent.  Selection  of  propeller  for  aeroplane 
of  given  characteristics  is  discussed  both  when  propeller  is  to  be  fixed  on 
shaft  of  motor  and  when  it.  is  to  be  operated  through  speed-reducing  gear-. 

The  fuse  for  the  Cantilever  Wing.  Flight,  vol.  12,  no.  1  I,  Mar.  11,  1920, 
pp.  285-288,  8  figs.  Plea  for  conducting  investigations  of  aeroplane-  with 
wings  having  no  external  wing  bracing  at  National  Physical  Laboratory, 
England,  is  made  cm  ground  thai  more  than  400  different  wing  sections  were 
tested  at  National  Gottingen  Institute  before  device  used  in  German  mac! 
was  adopted.  Estimate  fo  character  of  thick  tapering  wing  is  based  on 
published  reports  of  tests  at  high  speeds  on  six  aerofoils  suitable  for  airscrew 
design.     (Reports  and  Memoranda  No.  322.)     (To  be  continued.) 

1 1  selage  Stresses.  Analysis  of  Fuselage  Stresses,  Edward  P  Warner  and  Hoy 
G.  Miller.  Nat.  Advisory  Committee  for  Aeronautics,  no.  76.  1920,  15  pp  . 
2  figs.      Graphical  study  of  landing  and  Hx  i  ■  niing  upon  fuselage  of 

shape  as  that  in  JN411  machine. 

Head    Resistance.     Head    Resistance    Due    to    Radiators       Nal     Advisorj    Com 
mittee  For  Aeronautics,  report  no.  61,   1920,  22  pp..  40  figs.      Head  resistance 
of  various  types  of  core  was  found  to  vary  greatly:  lowest  was  Candler  J-6-in. 
hexagonal  tube,  8  lb.  per  sq.  ft.  at  90  mi .  perhr  .while  highest  was  fin  and  tube 
type,  22  lb.    per  sq     ft.   at   90  mi. perhr.     Wind-tunnel  tests  showi 
any  given  plane  speed  total  resistance  of  fuselage  with  flat  nose  radiato 
increased  by  increasing  air  flow  through  radiator  either  by  opening  exit 
for  air   or   by   decreasing   resistance   of   radiator   to   passage   of   air.      Tests  of 
radiator  inclosed  in  streamlined  casing  showed  thai   head  resistance  can  be 
decreased   by  as  much  as  50  pel    cent,  but  accompanying  decrease  in 
(low  of  air  nullifies  advantage  gained. 
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Load  Factors.     Schedule  of  Load  Factors  for    1!  in-Air  Craft.     Eng.    & 

Indus.   Management,  vol.  3,  no.   11,   March   II,    1920,   pp.   332-333.     Report 
adopted  by  sub-committee  appoi  Committee  for  Aeronautics 

should  be  adopted  to  govern 
load  factors  required  fur  all  classes  of  civil  aircraft,  and  upon  which  certificates 
of  airwort  h  >sed. 

PARIS  Snow.  The  Paris  Aviation  Show-  II.      Engr,,  vol.    L29,  no.  3342.  .Ian.   16, 

1920,  pp.  63-64,  1   fig      M   i  tbited  an    believed  to  have  shown  that 

"there  is  a  good,  if  I.  ce  of  big  aeroplanes  suitable  for  the  transport 

of  merchandise  and  passengers. 

Radiators.  General  Discussion  of  Test  Methods  for  Radiators.  Nat.  Advisory 
Committee  for  Aeronautics,  report  no.  60,  1920,  24  pp.,  16  figs.  Apparatus 
involved  and  methods  of  taking  observations  and  of  computing  results 
employed  in  connection  with  measurements  of  (1)  core  characteristics,  (2)  heat 
'Ii-sipatcd,  (3)  power  needed  to  lift  radiator  and  overcome  head  resistance, 
and  (4)  mass  flow  of  air  through  core.  _ 

General  Analysis  of  Airplane  Radiator  Problems.     Nat.  Advisory  Com- 
mittee for  Aeronautics,  report  no.  59,  1920,  9  pp.     Basis  on  which  experimental 
work  is  conducted  at  Bureau  of  Standards  is  explained  and  technical  terms 
•    are  defined. 

Stability  ind  Balance  Stability  and  Balance  in  Airplanes,  1).  R.  Husted. 
Aviation,  vol.  8,  no.  5.  Apr.  1 .  1920,  pp.  193-194,  4  figs.  Practice  of  measuring 
dynamic  stability  of  a  machine  in  laboratories  of  Curtiss  Engineering  Corp. 
at  Garden  City,  L.  I.  It  is  assumed  that  when  model  test  gives  pitching 
moment-angle  of  incidence  curve  having  negative  slope  of  proper  magnitude, 
actual  machine  will  have  sufficient  pitching  stability. 

.iiKi  "is  us-.  The  Loads  ami  Stresses  on  Aeroplanes,  John  Case.  Aeronautics, 
vol.  18.  nos.  334  and  335,  March  11  and  IS,  1920,  pp.  218-219,  5  figs,  and 
235-236.  5  figs.  Mar.  11:  Load  curves  of  ribs,  Mar.  18:  Initial  stresses  in 
ribs  due  to  fabric.     (Continuation  of  serial.) 

Str<  i-  The  Use  of  the  Hollow  Strut  on  the  New  Airplanes,  Edward  P.  Warner, 
Automotive  Industries,  vol.  42,  no.  12,  Mar.  18,  1920,  pp.  716-720,  20  figs. 
Analytical  determination  of  possible  saving  in  weight  as  compared  with  solid 
struts. 

.See  also  Flying  Boats;  Wind  Tunnels. 

AIR   COMPRESSORS 

Low-Phessure.  Driving  Air  Compressors  by  Exhaust  Steam.  A  Dessemond. 
Colliery  Guardian,  vol.  119,  no.  3089,  March  12,  1920,  pp.  74.V74I',,  3  figs. 
Description  of  low-pressure  compressor  at  Villiers  Colliery.  (Concluded.) 
Translated  from  Bulletin  de  la  Societe  de  l'Industrie  Minerale. 

Turbo-Driven.  Driven  Air  Compressors  by  Exhaust  Strain.  A.  Dessemond. 
Colliery  Guardian,  vol.  119,  no.  30S8,  Mai.  5,  1920.  pp.  659-660,  3  figs  Rateau 
system  of  direct  drive  from  mixed  pressure  turbine.  Translated  from  Bui. 
de  la  Society  ile  l'Industrie  Min6rale. 

AIR   FLOW- 


ALLOY   STEELS 

Molybdenum,  Effect  of.  The  Effect  of  Molybdenum  in  Alloy  Steels.  Ry 
Mceh.  Engr..  vol.  94,  no.  4,  April  1920,  pp.  205-207,  7  figs.  Data  presented 
are  stated  to  be  results  of  tests  of  ordinary  commercial  steels  taken  from 
records  of  users  of  these  alloys.  It  appears  that  increased  toughness  and 
wide  hardening  range  characterize  molybdenum  steels.  From  book  recently 
issued  by  Climax  Molybdenum  Co.,  New  York. 

Pickling,  Effect  of.  Effect  of  Pickling  on  Alloy  Steels,  H.  L.  Hess.  Iron  Age, 
Mil.  105,  no.  9,  Feb  J6,  1920.  pp.  593-594,  6  figs.  Tests  made  by  metallurgical 
department  of  Hess  Steel  Corporation,  Baltimore,  Mel.,  to  determine  degree 
of  interference  with  quality  and  machinability  of  material.  It  was  concluded 
that  pickling  in  itself,  as  well  as  pickling  followed  by  various  treatments  docs 
not  interfere  in  any  noticeable  way  with  quality  or  machinability  of  steel. 


ALTERNATORS 
See  Electric  Generators,  A.  C. 

ALUMINUM 


Corrosion  of.  The  Action  on  Aluminum  of  Hard  Industrial  Waters.  Richard 
Seligman  and  Percy  Williams.  Metal  Industry  (Lond.);  vol.  16,  no.  12,  March 
19,  1920,  pp.  233-236. 

Rolling-Mill  Practice.  Aluminum  Rolling-Mill  Practice — III;  Ingot  Heating 
and  Mill  Calculations,  Robert  J.  Anderson  and  Marshall  B.  Anderson.  Chem. 
&  Met.  Eng.,  vol.  22.  no.  13,  March  31,  1920,  pp.  599-604.  Specifications 
and  some  of  uses  for  sheet  aluminum  are  given,  together  with  discussion  of 
furnaces  for  heating  ingots  preparatory  to  slabbing.  Tables  and  examples  of 
calculations  are  included  whereby  individual  orders  may  be  rolled  with 
minimum  allowance  for  scrap. 

Uses  in  Electrical  Industry.  Uses  of  Aluminum  in  the  Electrical  Industry 
(L'aluminium  dans  l'appareillage  electrique),  C.  Zetter.  Revue  generate 
de  l'Electricite,  vol.  6,  no.  26,  Dec.  27,  1919.  special  supplement,  pp.  63-78, 
2  figs.  Steel,  aluminum,  duralumin,  and  brass  are  compared  from  viewpoints 
of  initial  costs,  ease  of  manufacture  and  adaptability  to  electrical  uses. 

ALUMINUM   ALLOYS 

Aluminum  Bronze  Casting.  The  Still  Process  for  Casting  Aluminum  Bronze.  Metal 
Industry,  vol.  18,  no.  3,  March  1920.  pp.  118-120,  6  figs.  Method  was  devised 
specially  for  preventing  formation  of  alumina  in  aluminum  bronze. 

Reflective  Properties  of.  Preparation  and  Reflective  Properties  of  Some  Alloys 
of  Aluminum  with  Magnesium  and  with  Zinc.  Dept.  Commerce,  Scientific 
Papers  of  Bur.  of  Standards,  no.  363,  Feb.  12,  1920,  pp.  653:657,  1  fig.  Alloys 
of  aluminum  with  magnesium  and  with  zinc  are  not  considered  suitable  for 
mirrors  where  permanency  is  of  prime  importance,  but  it  is  said  that  Ala  Mgi 
deteriorates  less  rapidly  than  any  other  alloy  examined  and  could  be  used  in 
apparatus  where  highly  reflecting  mirror  is  desired  for  a  short  time. 


Venturi-Meter  Calculations.  Simplification  of  Venturi-Meter  Calculations. 
Glenn  B.  Warren.  Mech.  Eng.,  vol.  42,  no.  4.  Apr.  1920.  pp.  220-221  and 
260,  3  figs.  Graphs  for  facilitating  slide-rule  calculation  of  flow  of  compressed 
air,  also  suggested  sumplification  of  venturi-meter  formula  given  by  Herbert 
11    Reynolds  in  Trans.  Am.  Soc.  M.  E.,  vol.  38,  p.  799. 

AIRCRAFT   CONSTRUCTION    MATERIALS 


ANTENNAE 


Capacity  Calculations.  Calculation  of  Antenna  Capacity,  Louis  W.  Austin, 
Proc.  Inst.  Radio  Engrs.,  vol.  8,  no.  2,  April  1920,  pp.  164-16S.  Two  empirical 
formula; — one  applying  to  broad  antenna;  ami  the  other  to  elongated 
antenna; — are  given.  Results  obtained  from  their  use  arc  shown  to  agree 
closely   with   actual  experimentally  determined  values. 


AEROPLANE  WOODS  Supplies  anil  Production  of  Aircraft  Woods.  Nat.  Advisory 
Committee  for  Aeronautics,  report  no.  67,  1920,  62  pp.,  23  figs.  Compilation 
of  avialable  information  regarding  supplies  of  kinds  of  wood  that  have  been 
used  "r  seem  likely  to  become  important  in  construction  of  airplanes  and 
am,. nut  < . f  lumber  of  each  species  normally  put  on  the  market  each  year:  uses 
(■•  which  each  kind  of  wood  is  or  may  be  put. 

Ci  '  i-  Clues  Used  in  Airplane  Parts  Nat  Advisory  Committee  for  Aeronautics, 
report  no.  66,  1920,  28  pp.,  3  figs.  Glues  are  divided  into  five  types:  Animal 
glues;  liquid  glues;  vegetable  glues;  casein  glues;  and  blood  albumin  glues. 
Manufacture,  preparation  and  application  of  each  of  these  types  is  discussed. 

\  I  USUI  PS 

iimiiy   of.     Airship   .Machinery:   Past   Experience  ami    Future   Requirements, 
C    I      M  vol    18,  no     335  and  336,  Mar    is  ami  25,  L920, 

PP    211  1. 'i. ii. 'i,i       Mar    i-    I''   cription  of  engines  and  installation  work 

which  mi'-  used  in  irariou  I  during  war      Paper  read  before  Royal 

Aeronautical   8 t;      klai  Mechanical   equipmenl   of  principal  types, 

ii  iilarry  R  33  and  R  34.     (To  be  continued.) 

Performance  Dcrino  Wau.  Dirigible  Balloon  and  Airship  During  the  War 
(Dirigeabl  pendant   la   p harli      Dollfus.     L'Aerophile, 

vol    28,  no.    I  2,  Jan     i   i  ,     n ,  Jtruotui  il  details  ami 

pel  Forma [prim  English,   Italian  and 

( .'  i  man  tj  i"        I  To  !»•  continui 

Ri  ..in  Conatrt  ctiok      'I  be  Principles  of  Rigid  kit  I oi Aeronautical 

.11.,  vol.  24.  no   111,  March  1920,  pp.  98-118  and i    i 119-131,12 

Glossary  of  ten  a,  mechanical  discussion  of  stresses  in  the  various 

parts  of  an  airsl  ip  i    tal  en  up  ami  typical  ppi  lini    and 

tructural  i  haracti  i  i  tics  oi  RJM  id  anal]  ted 


APPRENTICES,  TRAINING   OF 

School  for  Apprentices.  The  Production  and  Instruction  in  an  Apprentice 
School,  Peter  F.  O'Shea.  Am.  Mach.,  vol.  52,  no.  10,  March  4,  1920,  pp. 
505-508,  3  figs.     Apprentice  school  of  Greenfield  Tap  and  Die  Corporation. 

ARMY   SUPPLY   BASES 

Philadelphia.  Planning  and  Process  on  a  Big  Construction  Job — II,  Charles 
Penrose.  Eng.  News-Rec,  vol.  84,  no.  13,  March  25,  1920,  pp.  627-633. 
6  figs.  How  charts  kept  during  building  of  Philadelphia  army  base  showed 
performance  in  various  details  of  engineering  work. 


ARTILLERY 


CATERPILLAR  Traction  of  Heavy  Guns.  Artillery  Motorization  as  Related  to 
Carterpillar  Traction,  George  W.  Dunham.  Jl.  Soc.  Automotive  Engrs., 
vol.  6,  no.  3,  Mar.  1920,  pp.  161-173,  21  figs.  Progress  in  design  of  cater- 
pillar vehicles  by  Ordnance  Department  during  war  is  recorded  and  lines 
are  indicated  along  which  further  improvement  may  be  effected.  Opinion 
is  expressed  that  greater  speed  ranges  for  heavy-duty  purposes  can  be  obtained 
by  using  light  track  shoes  and  very  small  amount  of  unsprung  weight,  cmilod,\ 
ing  use  of  considerable  quantity  of  rubber  or  other  cushioning  medium  in 
connection  with  rolling  members  ami  track, 

ARTILLERY    FIRE   CONTROL 

Wouh  in  Field  Sukvf.y  Troops.  Field  Survey  Troops:  Their  Work  at  the 
Front,  E.  W.  Berry.  Can.  Engr..  vol.  38,  no.  13.  March  25,  1920.  pp.  317:320, 
2  ligs.  How  draftsmen,  photographers,  lithographers  and  topographers  assisted 
artillery  commanders. 
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ASPHALT 


Balkan  St  ites,  Deposits  in.  The  Origin,  Phenomena  and  Quality  of  the  Dalmatian 
Asphalt  Beds  (Ursprung,  Vorkommen  und  Beschaffenheit  der  dalmatinischeii 
Asphaltlagerstiittent,  Fritz  Kerner  v.  Marilaun.  Berg-  und  Huttenmannisches 
Jahrbueh,  vol.  67.  no.  4,  1919,  pp.  275-308,  5  figs.  Geology  of  dolomite  and 
other  stone  formations  in  Dalmatia.  Notes  on  impregnation  and  infiltration 
phenomena  and  the  chemical  properties  of  the  Dalmatian  asphalt. 


BEARING    ALLOYS 

Babbitt  Metals  Notes  on  Bronze  and  Babbitt  Bearings,  W,  K.  Frank.  Proc 
Engrs  Soc.  Western  Pa.,  vol.  35,  no.  8,  Nov.  1919,  pp.  349-379  ami  (discus- 
sion) pp.  380-394,  16  figs.  Metallurgical  data  and  photomicrographs  are 
presented  and  specifications  of  \m  Soc  for  Testing  .Materials  forbabbift 
metals  arc  quoted  and  discussed.  Comments  arc  offered  in  connection  with 
opinion  expressed  l>y  Am.  Soc.  M.  E.  Committee  on  Beating  Metals  thai 
bronze  is  preferable  to  brass  in  bearings. 


AUDIONS 
See  Radio  telegraphy. 

AUTOMOBILE   ENGINES 


Calculations,  Chart  fob.  Alignment  Chart  for  Petrol  Engine  Calculations. 
Automobile  Engr.,  vol.  10.  no.  136,  March  1920,  pp.  113-114,  1  fig.  Calcula- 
tions intended  to  be  simplified  are  volume  swept  out  by  piston,  R.  A.  C.  rating 
for  engine,  volume  of  compression  space  for  given  compression  ratio,  etc. 

Coventry  Victor,  Manufacture  op.  Machine  Tool  Practice  as  Applied  to  Motor 
Production — VIII,  James  H.  Garnett.  Machy.  (Lond.),  vol.  15,  no.  392, 
Apr.  1,  1920,  pp.  837-842.  Manufacturing  operations  involved  in  production 
of  Coventry  Victor  motor,  5-7  hp.  twin  engine.  Unusual  feature  of  engine 
is  design  of  patent  connecting  rod  which  has  simple  one-bolt  fastening  for 
big-end  in  order  to  obviate  risk  of  its  coming  adrift  and  damaging  engine. 

Exhaust  Heat,  Utilization  of.  Utilizing  the  Waste  Heat  of  the  Exhaust.  Auto- 
car, vol.  44,  no.  1275,  Mar.  27.  1920,  pp.  583-584.  Scheme  for  utilizing  waste 
heat  for  generating  electric  power  by  means  of  thermopile.  It  is  intended 
to  use  power  thus  obtained  for  ignition  purposes. 

Ford,  Production  of.  Machining  Over  200  Cylinder  Blocks  Per  Hour.  Fred  H. 
H.  Colvin.  Am.  Mach.,  vol.  32,  no.  11,  March  11,  1920,  pp.  563-569,  24  figs. 
Manufacturing  methods  used  at  Ford  shops. 

Intake  Manifolds.  Design  of  Intake  Manifolds  for  Present  Heavy  Fuels,  F.  C. 
Mock.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  3,  Mar.  1020,  pp.  189-194, 
4  figs. 

Pistons,  Machining.  Improved  Method  of  Machining  Pistons  Lowers  Cost.  Auto- 
motive Industries,  vol.  42.  no.  12,  Mar.  18,  1920,  pp.  709-711..4  figs.  Method 
is  outlined  for  reducing  labor  cost  by  performing  various  operations  auto- 
matically. 

Racing  Cars.  The  Design  and  Construction  of  the  183  cu.  in.  Engine — I  and  II. 
S.  Gerster  and  W.  F.  Bradley.  Automotive  Industries,  vol.  42.  nos.  13  ami  It, 
March  25  and  April  1,  1920,  pp.  756-759,  764  and  pp.  808-811,  11  figs.  Survey 
of  European  practice  in  manufacture  of  racing  cars.  Structural  features  of 
pre-war  85  x  132  mm.  type,  which  ran  at  1950  r.p.m.  and  developed  42  hp. 
and  of  post-war  type,  80  x  140  mm.,  having  same  cylindrical  capacity,  but 
developing  48  hp.     Both  are  L-head  type. 

The  Sage  Engine.  Automobile  Engr.,  vol.  10,  no.  136,  Mar.  1920,  pp.  103- 
106,  12  figs.  Six-cylinder  unit  with  separate  cylinders,  overhead  camshaft 
and  valves,  giving  output  of  about  45  b.hp.  at  2000  r  p.m.  Engine  is  shortly 
to  be  manufactured  by  F.  Sage  &  Company,  aircraft  constructors,  of  London 
and  Peterborough,  England. 

Starting  Systems,  Electric.  Electric  Starting  Systems  for  Automobiles,  F,  C 
Barton.  Gen.  Elec.  Rev.,  vol.  23,  no.  3,  Mar.  1920,  pp.  186-193,  12  tigs. 
Design,  characteristics  and  operation  of  single-unit,  two-unit  and  combina- 
tion-unit types  of  starting  and  lighting  equipment  are  discussed.  Examples 
are  given  of  methods  employed  in  selecting  size  of  units  for  assumed  require- 


ments. 


Sec  aho  Ignition. 


BEARINGS 

Roller  Flexible.  Roller  Bearings,  F.  S.  Frambach.  Textile  World  .11..  vol.  57, 
no.  14,  April  3,  1920,  pp.  115-117.  3  figs.  Comparative  tests  of  deformation 
under  load  of  Hyatt,  solid  and  ball  bearings. 

Self-Aligning.  Self-Aligning  Bearings  for  Shafting  with  Belt  Drives,  H.  D.  McGuirc. 
Belting  &  Transmission,  vol.  16,  no.  5,  March  5,  192(1.  pp.  19-23.  16  tigs  Defini- 
tion and  purpose  of  such  bearings,  types  of  ball  bearings,  met  hods  of  assembly, 
accuracy,  and  points  to  consider  in  determining  application. 

BELTING 

British  vs.  American  Practice.  Leather  Belting  Practice  m  England  as  Compared 
to  Our  Own.  Belting  &  Transmission,  vol.  16,  no.  6,  March  2(1.  1920,  pp.  31-3  I , 
2  figs.  It  is  said  that  British  prefer  to  run  flesh  side  to  pulley  and  recommend 
grain  side  only  to  prevent  cracking  in  high-speed  drives. 

Rubber,  Thickness  of.  Easy  Method  to  Determine  Proper  Thickness  of  Rubber 
Belt.  Belting  &  Transmission,  vol.  16,  no.  6.  March  20.  1921).  pp.  23-26,  3  tigs. 
Chart  is  given  for  calculating  thickness  of  rubber  belt  in  order  to'transmit 
required  horsepower,  and  also  table  for  finding  horsepower. 

BLAST-FURNACE   GAS 

Flue  Dust  in,  Reduction  of.  Blast-Furnace  Flue  Dust,  1{.  W.  11.  Atcherson. 
Min.  &  Metallurgy,  no.  158,  section  30,  Feb.  1920,  12  pp.,  3  figs  Experience 
at  Ohio  works  of  Carnegie  Steel  Co.  in  recharging  raw  flue  dust  to  furnace  and 
with  various  methods  of  reducing  flue  dust  from  furnace  gas. 

Utilization  of  Waste  Heat.  Power  Production  from  Blast-Furnace  Gas.  Iron 
&  Coal  Trades  Rev.,  vol.  100,  no.  2715,  March  12,  1920,  p.  345.  Tabulated 
comparison  of  working  results  obtained  in  old  and  new  methods  of  utilization 
of  waste  heat  in  blast-furnace  gas.  Paper  read  before  Cleveland  Institution 
of  Engineers. 

BLAST   FURNACES 

British  Practice.  Modern  Practice  in  the  Construction  and  Equipment  of  British 
Blast-Furnace  Plants.  W.  H.  Buckley.  Iron  &  Coal  Trades  Rev.,  vol.  100, 
no.  2714.  March  5,  1920,  pp.  323-325,  1  fig.  It  is  reported  that  reciprocating 
steam  blowing  engines  are  fast  being  replaced  by  either  turbo-blowers  or 
gas-driven  blowing  engines  and  that  Halberg-Beth  system  of  gas  cleaning  has 
proven  itself  efficient.  It  is  expected  that  future  plants  will  not  exist  as 
isolated  units  but  will  be  operated  in  conjunction  with  and  in  close  proximity 
to  coke  ovens  and  steel  works. 


BLOWERS 


AUTOMOBILES 


Sei  Steel  Works,  Blowers. 


BOILER   FIRING 

;ni te,  PULVERIZED.  When  Pulverized.  Even  Lignite  ( 'an  Be  Satisfactorily  Burned 
Roy  N.  Buell.  Coai  Age.  vol.  17.no.  17.  April  22.  192(1.  pp.  799-801,  3  figs. 
Experimental  pulverized-lignite  plant  erected  at  San  Francisco  under  auspices 
of  U.  S.  Fuel  Administration.  It  is  stated  that  evaporation  of  9  lb.  of  steam 
from  and  at  212  deg.  fahr.  per  lb.  of  fuel  was  secured  in  boiler  of  ordinary 
horizontal  multitubular  type  rated  at  50  hp. 


iiii.Y  Plant.  Speed  in  Production  and  Economy  in  Space  Possible  in  Assembly 
Line,  .1.  Edward  Schipper.  Automotive  Industries,  vol.  42,  no.  13,  March 
25,  1920,  pp.  766-770,  8  figs.     Lay  out  of  assembly  plant  for  Essex  cars. 


Ruuuer    Tires 


Tire 

i. 
1 


Government    Standard    Specifications    for    Rubber    Tires, 
Repairs  and  Accessories.     India  Rubber  World,  vol.  61,  no.  6,  March  1,  1920 
pp.  351-353.     Specifications  cover  bicycle,  motorcycle  and  automobile  ribbei 
or  non-skid  pneumatic  casings,  solid  tires,  pneumatic  inner  tubes  and  acces- 
sories used  by   War   Department.     (To  be  continued  j 

BARGES 

Concrete.     Concrete  Barge  Built  by  Cement  Gun.     Compressed   Ur  Mag.,  vol.  25, 
no.  3,  March  1920,  pp  9582-9583,  3  figs.     Barge  is  loo  ft    long.  20  ft   in  width 

It  has  cleadwieght  of  350,000  lb.  and  will  carry  live  load 


and  6  ft.  in  depth 
of  50  tons. 


BEAMS 


Reinforced-Concrete.  Concrete-Beam  Diagram  with  Top  and  Bottom  Steel, 
Arthur  G.  Hayden.  Eng.  News-Rec  ,  vol.  84,  no.  13,  March  25,  1920,  pp 
034-635,  2  figs.  Diagram  for  designing  or  analyzing  double  or  single  reinfori  ed 
concrete  beams  and  slabs. 


Locomotive.     See  Locomotive  Boilers. 

Marine  Boilers.     See  Marine  Boilers. 

Welding.     See  Oxy-Aretylcne   Welding. 

BONUS   SYSTEMS 

Shipbuilding,  in.     Wage  Incentive  Plans  in  Ship   Building    Stephen  G.   Rockwell 
Indus.  Management,  vol.  59,  no.  4,  Apr.  1920,  no     195  300      Three  7801 
shins  built,  successively  on  the  same  way,  took  l,200,00r.  600,000    and    101 
man-hours,  respectively.     Plans  according  to  which  work  was  done  on  last 
ship  are  outlined. 

USE  in  Stimulating  Production      Wages  and  Bonus  Systems — V,  H.  C.  Armitage. 
Eng.  &  Indus.  Management,  vol.  3,  no.  11,  March  11.  1920   pp   323-325,  1  tig 
Opinion  is  expressed  that  profit  sharing,  copartnership,  and  collective  ; 
do  not  stimulate  production  but  encourage  economy  in  material  and  |" 

opcn-miridedncss  toward  new  methodi  of  product manul 

mint;  and  that  piece  work,  if  rightly  applied,  will  stimul  iti    inerea   -I  pn 
tion   per  worker. 

BORING    MACHIN1 

Operation      Unusual  Methods  of  Seeming  Extreme  Accuracy— I.  A    I     Del 
\m    Mach,  vol.  52,  no.  12.  March  18     '  95-599     17  figs        P 

machine  work  necessary  to  locating  and  boring  of  parallel  long  ho' 
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BRASS 

Internai   Stbess,  Removal  of.     The  Removal  of  Internal  Stress  in  70:  30  Brass 
by  Low  Temperature  Annealing,  II    Moore  and  S.  Beckinsale.     Metal  Industry 
Lond    ,  it     \;.r.  .'.  1920  169,   I  figs      I*   was  found  in 

experiments   that    minimum   times   in   which   internal  stress   was  completely 
r,.,1;  •   200  deg.  cent  .  96  hr  :  225 

Odes  cent  ,5hr.;275deg  eent.,  1  hr.;300deg  rent  20 
min.;  325  deg.  cenl  .  5  min.  Internal  stress  was  not  removed  and  did  not 
appear  to  be  appreciably  reduced  by  annealing  at  100  deg.  cenl  For  manj 
weeks. 

BRASS    FOUNDING 

Electric-Furnace    Melting      Developments   in    Brass   Melting     III.   Otis    Allen 
vol    105,  no.   13,  March  25,  1920,  pp.  880-883    7  figs 
trie  casting  shop  of  Bridgeport  Brass  Co.,  Bridgeport  ,Conn  .  is  described 
as  illustrating  broad  commercial  scali   ol  electric  furnace  use. 

BRIDGE    DESIGN 

tuiNATioN   of.     Primary   Stress  Determination   in    Span-    Frames, 
i:    \    Southwell.     Eng.,  vol.  109.  no   2823,  Feb   6,  1920,  pp    165-168.  10  figs, 
templified  with  reference  to  steel  cantilever  bridge 

See  '/' 

BRIDGES,    RAILWAYS 

Design  Report  on  Iron  and  steel  Structures  Rv.  Age  (Daily  Edition), 
vol.  68,  no  lie.  Mar.  is.  1920,  pp.  911-915,  3  figs.  Curve  comparing  column 
formula-  is  given  and  a  formula  is  recommended  for  use  with  ordinary  structural 
basic  unit  tensile  stress  is  16,000  lb.  per  sq.  in.  and  for  ratios 
of  /  not  greater  than  200  Mso  specification  loading  for  design  of  steel 
railroad  bridges.     Committee  report  presented  to  Am.  Ry.  Eng    Assn 

Wooden      Report    on    Wooden    Bridges   and   Trestles  Rj      \ge   (Dailj    Edition), 

vol.   68,   no     lie,    Mar    18,    1920,  pp    915-917.  Specifications   for  Southern 

yellow  pine  and   Douglas  fir.     Committee  report  presented  to  Am    Ry.  Eng. 
Assn. 

BRIDGES,   STEEL 

Anchor  Pins,  Renewal  op.  Anchor  Pins  of  Cornwall  Cantilever  Bridge  Bored 
Out  and  Renewed,  II.  T.  Welty.  Eng.  News-Rec,  vol.  84,  no  10,  March  4, 
1920,  pp.  453-456,  8  tics.  Repair  work  of  steel  bridge  involved  boring  out 
of  worn  .and  weak  puis  and  replacing  them  with  new  pins  of  larger  diameter 
It  is  said  work  was  accomplished  without  use  of  supporting  falsework  under 
bridge  and  with  practically  on  interruption  to  traffic. 

ei'iiL-  Poughkeep.-ic  Cantilever  Bridge  fur  Heavy 
Traffic  ('lenient  l:  (hasc.  Eng.  News-Rec,  vol  84,  no.  11.  March  11,  1920, 
pp.  528-534,  II  figs  Double-track  deck  over  three  trusses  chanced  to  gauntlet- 
track  deck.  Structure  is  6767  ft.  long  over  all.  Main  spans  over  Hudson 
ilevi  r  ystem  with  two  fixed  spans  525  ft.  long,  three  cantilever 
span-  546  and  548  ft    long,  and  two  anchor  arms  200  ft.  10  in.  long. 

Strengthening  a  County  Bridge  to  Carry  Motor-Truck  Traffic,  Morris 
Goodkind  ling  New-Rec,  vol.  84,  no.  13,  March  25,  1920,  pp  617-618, 
3  lig-  Repla  :ement  of  stringers  and  reinforcements  of  Moor  beams  in  52-ft. 
span  Bteel  bridge. 


Si  I    lirnss. 


BRONZE 


BUILDING    CONSTRUCTION 


Steel  Framing  Steel   Framing  for  Public  Hall  in  Cleveland.   ling.   News-Rec  . 

vol    84,   in,    9,   Feb    26,   1920,  pp,  414-415,  7  figs.     Special  arrangement   ol 

steel   stresses    for   hip-roof   framing   designed    in    order   to   avoid    placing    huge 
columns  at   points  where  they  would  encroach  upon  inclines  which  take  place 
fairways  between  flours,  and  at  the  same  time  meet   roof  lines  chosen   bj 
iicct 

IS     \i:-,n    Construction   Division      The  Work  of  the  Construction  Division  of 

the  I  nite.l  State-  Army  from  Coast  to  Coast,  1917-1919,  li  B.  Morden 
■II  l.'u'i  Club  ol  Philadelphia  vol  37-3,  no  184,  March  1920,  pp.  86-137, 
50  h"  Scopi  O]  .'  ii  mm I  evolution,  and  general  demonstration  of  Construc- 
tion Divi  ion  i  in  t  outlined,  and  are,, nut  ,,i  projects  undertaken  from  1017 
to    1919  ntlj      presented,  and   article   is    concluded   with  general 

Ic  ol  I  oni  truction  Division. 

BUSES 

Great  Bbitai         ["hi    Pit f  the  Bu       II,  Walter  Jackson      Elec    Ry.  Jl.,  vol   55 

I  I     ■■  .oni  3,   1920    pp    8    !  B89    6  fig        Details  are  presented  ol   relative 

tion  in  Great  Britain,  together  with  some  notes  on 

l, ii-  design,  weight  and  acity,  opei  i  ed     legal  regulations,  and  fuel 


i    \  l ',  M 


vol 


I  '  '  ■ ry  oi       SI -I  tht    I  It  ribilit  ,   ol  II  iuI Rope  Be  ( lorn] id? 

'Sullen    Fordei  eile  auf  Bit  i   echncl    werden)  1    0    Speer     GlUckauff, 

vol   55,  ii"-    ll  and  15,  Nov    l  and  8,  1919,  pp   849  853  and  869  87S,  [3  figs, 
■  ibli  data  from  which  authoi  concludes  that  the  bending    tn 

i  nd  '  'I  •  iency  ol  the  main  haulage 
cabli     ii- :ul  il bli      i     Hi    ibilil     need  nol  be  tal  en  into  account 

Howtino    !  Mines.    The  in  tallation  ol  a  Shalt  Cable  at   Kirkby 

Colliery,  Joseph  Bircum  haw      Collierj  Guardian,  vol    119,  no   3088,  Mar   5, 

1920  pp   8  ' '  ibli       i  in tab  Ii  q     n    in  area,  papei 

insulated,    bitumi  n    h  al  hi  d     doubli  d     and  i  ai  i  ic     3300 

Method  ••>  ibli  into  i ling  en  [ine    i    explained 

On,    Hope. 


CABLES,   ELECTRIC 

Breaks,  Localization  of.  On  the  Localization  of  High-Resistance  Breaks  in 
Submarine  Cable-.  .\.  Poulscn.  Elccn.,  vol.  84,  no.  2183,  March  19,  19-20 
pp.  312-315,  3  figs.  Corrections  arc  proposed  for  Siemens  method  which 
consists  in  determining  resistance  of  cable  up  to  break  by  means  of  combined 
resistance  and  capacity  test. 

Joints      Report   "l   Committee   IX     Wires  and  Cables.   Ry.   Age  (Daily  Edition),! 

vol    68,   no     111).    Mar.    17,    1920.   pp    882-884,  8  figs.      Specifications  for  wirel 
'units  and  copper  bond  wins  recommended  by  committee  of  Am.  Ry.  Eng.f 

Assn. 


Set    Foundations 


CAISSONS 
i  'a  issons. 

CANALS 


Switzerland.  The  Swiss  Rhone-Rhine  Navigation  Project,  \.  Wharton  Metcalfe  I 
liiigr  ,  vol  I  20,  ni.s.  3348  and  3350.  Feb.  27  and  Mar.  12,  1920,  pp.  212-214,1 
■  '■  figs.,  and  264-265;  1  fig.  Discussion  of  economical  aspects  of  project  underl 
consideration  by  Swiss  Government  for  over  ten  years,  together  with  mapsl 
showing  proposed  works  between  Geneva  and  Seyssel. 

CAR  WHEELS 

CHILLED  Ikon,  MANUFACTURE.  Manufacturing  Chilled  Iron  Car  Wheels— I,  H. 
Ii  Oilier.  Foundry,  vol.48,  no.  7,  April  1,  1920,  pp.  259-205,  5  figs.  History, 
metallurgy,  molding,  testing  and  construction  of  chilled-iron  car  wheels. 

CARS,    FREIGHT 

Inspection  of.  The  Inspection  of  Freight  Equipment,  L.  K.  Sillcox.  Ry.  Mech 
lingr  .  vol.  94,  no.  4,  April  1920,  pp.  210-220.  Classification  of  defects  to 
be  reported  by  federal  inspectors,  also  specification  covering  installation  of 
air-brake  equipment  of  freight  cars. 

CARS,   PASSENGER 

Canadian  National  Railways.  New  Sleeping  Cars,  Canadian  National  Rys. 
Ry.  Rev.,  vol  66,  no.  13,  March  27,  1920,  pp.  511-512,  4  figs.  Cars  are  specially 
insulated  in  consideration  of  extreme  weather  conditions  under  which  they 
will   operate. 

London  Underground  Railway.  New  Electric  Cars  Built  for  British  Line, 
Frederick  C.  Coleman.  Ry.  Mech.  Engr..  vol.  94,  no.  4,  April  1920,  pp.  211- 
213.  5  figs.  Passenger  ears  of  Metropolitan  Railway  of  London  designed 
with  five  side  doors  for  reducing  stopping  time  at  stations. 

CASE-HARDENING 

SniMi.ii  Process.  A  Practical  Talk  on  Some  Modern  Methods  of  Heat-Treatment! 
Holm  E.  Halbing  and  Frank  Shepherd.  Jl.  Am.  Steel  Treaters  Soe.,  vol.  2, 
no.  6,  March  1920,  pp.  257-278,  12  figs.  Various  suggestions  are  given, 
specially  method  for  heat  treating  tools  made  from  one  per  eent  straight 
carbon  steel.  Analysis  is  also  made  of  Shinier  case-hardening  process  in 
which  calcium  chloride  and  sodium  chloride  are  used  as  base  and  when  in 
molten  state  calcium  eyanamid  is  immersed  to  add  case  hardening  properties. 

CEMENT 

Strength  of.  I  >etermination  o?  Breaking  Strength  (Bestimmung  der  Bruchfestigkeit), 

It  Grun.  Tonindustrie-Zcitung,  vol.  43,  no.  97,  Aug.  19,  1919,  pp.  S71-S72. 
2  ligs  Writer  describes  a  simple  device  and  process  worked  out  and  employed 
by  him  for  several  years  before  the  war,  for  determining  in  figures  the  breaking 
strength  of  cement  after  24  hours. 

CEMENT,    PORTLAND 

Haw  Materials  for.  Producing  Raw  Materials  for  Portland  Cement — VII, 
Oliver  Howies.  Cement,  Mill  &  Quarry,  vol.  16,  no.  6,  March  20,  1920,  pp. 
15-20    I  figs      Arrangement  of  charges  in  drill  holes. 

CHROMIUM 

Electrolytic  Production.  Electrolytic  Chromium,  George  J.  Sargent.  General 
Meeting  \m  Electrochemical  Soc,  April  8-10,  1920,  paper  18,  pp.  275-292. 
Alludes  to  history  of  deposition  of  chromium,  including  unpublished  work  done 
at  Cornell  University.  Gives  details  of  electrolysis  of  various  mixtures  of  chro 
mie  sulphate  and  chronic  acid,  showing  that  yield  of  chromium  from  chromic 

acid  solutions  is  greatly  increeased  by  addition  of  chromic  sulphate. 

COAL 

Pi  'a  ii  isim;  us  Sn  i  up  \  ini\s  Purchase  of  Coal  on  Spec  i  lira  t  ions,  John  Howatt, 
.11  Western  Sue  lingr-  .  vol.  21,  no'  9,  Nov.  1919,  pp.  535-552  and  (discussion) 
pp  553-556  Method  is  outlined  for  purchasing  coal  on  B  t  ii  basis,  System 
provides  definite  basis  for  cancellation  of  contract. 

STORAGE  Yards  Reading's  Storage  Yards  Keep  the  Mines  Running  Steadily,  Dever 
C  Ashmead  Coal  Age,  vol.  17,  no.  13,  March  25,  1920.  pp.  58 1-586,  ti  tigs 
Experience  of  Philadelphia  <v  Reading  Coal  and  lion  Co.  is  quoted  as  prool 
that  coal  storage  results  in  decrease  of  cost  of  fuel  to  consumer  by  equalizing 
demand.      Capacity  of  storage  yard  of  lliis  company  is   1 ,000.000  tons. 

Striped  Striped  Coals,  H  Winter,  Colliery  Guardian,  vol.  119,  no  SOS  1,  Jan  16, 
1920,  pp  172-173  Results  ol  microscopical  examination  and  chemical 
analysis  of  various  samples 
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COAL  DUST 

Explosions.  Explosions  and  Preventive  Measures,  I.  C.  Parfitt.  Coal  Industry, 
vol.  3,  no.  3,  Mar.  1920,  pp.  153-157,  3  figs.  Coal-dust  explosion  is  described 
as  gas  explosion.  Remedies  suggested  are  stemming  with  inert  sustances, 
maintaining  working  places  as  free  of  dust  as  possible,  precipitation  of  Boat 
dust,  and  use  of  inert  dust  to  surround  expelled  flame. 

Inflammability  of.  Inflammability  of  Coal  Dust  Found  in  Mine  Galleries  (Note 
sur  des  experiences  relatives  au  classement  des  gisements  de  poussieres).  J. 
Taffanel.  Annales  des  Mines,  vol.  9.  no.  2.  1020,  pp.  93-115,  5  figs.  Experi- 
ments are  reported  in  which  effect  on  inflammability  of  quantity  and  fineness 
of  dust  and  volatility  and  ash  contents  of  coal  was  determined.  Scheme  is 
suggested  for  measuring  in  mine  laboratory  degree  of  inflammability  of  coal, 
dust  mixture. 

COAL   HANDLING 

Belt  Conveyors.  Handling  Coal  by  Using  Pelt  Conveyors.  Elec.  World,  vol.  75, 
no.  15,  Apr.  1920,  pp.  835-838,  10  figs.  Examples  from  installations  now 
being  completed  in  Middle  West  and  East. 

Colliery  Plant.  Transportation  and  Preparation  System  at  Xanty  Glo.  Donald 
J.  Baker.  Coal  Age,  vol.  17,  no.  17,  April  22,  1920.  pp.  791-795,  5  figs.  Cars 
are  hauled  from  slope  by  hoisting  engine,  brought  to  foot  house  by  locomotive, 
and  elevated  to  tipple  by  chain  haul.  Cars  are  discharged  one  by  one  by 
revolving  dump  and  coal  is  picked  on  ring-shaped  picking  tables. 

Minimum  Breakage  in.  Lowering  Splint  Coal  Down  a  Mountain  with  Minimum 
Breakage,  Josiah  Keely.  Coal  age.  vol.  17,  no.  14.  April  1,  1920.  pp.  638-641, 
6  figs.  Degradation  is  avoided  by  causing  coal  to  slide  from  ear  into  tube,  from 
tube  into  Monitor,  from  Monitor  into  another  tube  and  from  thence  to 
conveyor. 

COAL   INDUSTRY 

Bituminous,  Stabilization  of.  The  Bituminous  Coal  Industry  and  the  Necessity 
for  Stabilizing  Same,  Eugene  McAuliffe.  .11.  Engrs.  Club  of  St.  Louis,  vol.  5, 
no.  1,  Jan.  Feb.  March  1920,  pp.  4-26.  Remedies  suggested  to  stabilize  industry 
are  publication  of  seasonal  coal  freight  rates  with  reduction  below  established 
basis  during  months  March  to  August,  and  property  storing  of  bituminous 
coals  during  summer  months. 

COAL    MINES 

Occidents.  The  Levant  Mine  Disaster.  Iron  &  Coal  Trades  Rev.,  vol.  100. 
no.  2715,  March  12,  1920,  pp.  346-347,  2  figs.  Circumstances  attending 
breaking  of  man  engine  which  occurred  at  Levant  Mine,  Cornwall,  on  October 
20,  1919.  Method  of  raising  and  lowering  men  at  mine  has  been  abandoned, 
and  system  has  been  introduced  which  permits  ingress  and  egress  to  mine 
by  means  of  ladders  in  main-engine  shaft,  pending  sinking  and  equipment 
of  vertical  winding  shaft. 

Fans',  Parallel  Running  of.  Running  Two  Fans  in  Parallel  at  Bentley  Colliery, 
R.  Clive.  Colliery  Guardian,  vol.  119,  no.  3091,  Mar.  26.  1920,  pp.  869-870 
and  (discussion)  pp.  870-871,  2  figs.  Tests  were  made  on  two  fans  of  300,000 
and  350.000  cu.  ft.  per  min.,  respectively,  to  compare  mechanical  efficiency 
of  running  them  singly  and  in  parallel.  When  running  fans  in  parallel  higher 
average  over-all  efficiency  was  obtained.  Paper  read  before  Midland  Inst. 
Min.,  Civ.  &  Mech.  Engrs. 

<  I  ises  in.  Hydrocarbon  Gases  Found  in  British  Columbia  Mines,  James  Ashworth. 
Coal  Age,  vol.  17,  no.  13,  March  25,  1920.  pp.  587-589.  Facts  are  quoted 
relating  to  outflow  of  gas  into  mine  as  influenced  by  periods  of  idleness  and 
periods  when  mine  was  working  normally.  These  facts  were  determined  by 
results  obtained  by  analysis  of  mine  air  taken  at  different  times  and  analyzed 
in  laboratory  under  direction  of  Minister  of  Mines,  as  tabulated  in  his  Annual 
Report  for  the  year   litis. 

COAL   MINING 

Hoiting  Equipment.  New  Electrically-Driven  Hoisting  Equipment  at  Kilton 
Collieries,  M.  Meredith.  Coal  Age,  vol.  17,  no.  13,  March  25,  1920,  pp  596- 
597,  2  figs.  Features  of  cylindro-conical  drum  hoist,  driven  through  flexible 
coupling  and  back  gears  by  alternating-current  motor  and  giving  rope  speed 
of   1300  ft. 

Susquehanna  Collieries  Go's  Improvements  Near  Shamokin.  Pa.  Coal 
Age.  vol.  17.  no.  Hi.  Apr.  15,  1920,  pp.  750-757,  3  figs.  Coal  will  be  discharged 
underground  by  rotary  pump  and  hoisted  by  skip. 

Safeti  Lamps.  Comparative  (las  Caps  in  Safety  Lamps,  G.  M.  Young.  Coal 
Industry,  vol  3,  no  3.  Mar.  1920,  pp.  151-1*52.  Account  of  tests  conducted 
to  determine  percentage  of  gas  from  appearance  of  flame  in  more  common 
lamps. 

See  also  Accident  Prevention,  Safety  Committees, 

COAL   TAB 

Continuous  Distillation.  Continuous  Distillation  of  Coal  Tar  (La  distillation 
continue  du  goudron  de  houille),  A.  Grebel.  Genie  Civil,  vol.  70.  no.  2, 
Jan.  10,  1920,  pp.  41-45,  11  figs.,  partly  on  supp.  plate.  Comparative  study 
of  various  French  and  English  systems  of  continuous  distillation.  (To  be 
continued.) 

COAL   TIPPLES 

■HPPING:  Installation.  A  Coal  Tipple  for  a  Stripping  Operation.  Frank  J. 
Schraeder,  Jr.,  Coal  Age,  vol.  17,  no.  15,  Apr.  8,  1920.  pp.  698-701,  4  figs. 
Tipple,  designed  to  handle  250  tons  of  coal  per  hour,  consists  of  housed  receiv- 
ing hopper  of  35  tons  capacity,  feeder,  steel  apron-type  elevating  conveyor. 
Jacobsen  balanced  horizontal  picking  table  screens,  refuse  storage,  lump 
loading  boom  and  compact  power  plant. 


COAL    WAS  11  INC 

FLOAT  Material.  Coal  Washing:  Further  Scientific-  Studies.  Thomas  James 
Drakelev.  Colliery  Guardian,  vol.  119.  no.  3089,  March  12,  1920,  pp.  747- 
74s.  2  tigs.  Results  obtained  in  experiments  conducted  to  determine  per- 
centage of  float  material  in  solutions  of  different  specific  gravity  are  given  in 
tabulated  and  diagrammatic  forms.  (To  be  continued.!  Paper  read  before 
Manchester  Geological  it  Min.  Soc. 

COALING    STATIONS 

Set    Tiocomolixes,  Coaling  Stations  for. 

COKE    HANDLING 

Machinery  for.  Mechanical  Coke  Loading  and  Unloading  Machinery  (Mechanische 
Kokslosch-  unci  -verladeeinrichtungen),  A.  Thau.  Gliickauf,  vol.  55.  nos  HI 
42,  43  and  44,  Oct.  4,  18,  25  and  Nov.  1.  1919.  pp.  709-773,  809-815,  829-834 
and  853-855,  27  figs.  Description  and  illustrations  of  various  devices  of 
recent  design  and  construction.  Recommendation  for  utilization  of  heat  from 
coke  ashes.  The  Swedish  author  claims  that  mechanical  handling  of  coke  has 
come  to  a  standstill  in  England,  whereas  it  has  made  great  progress  in  Germany. 

COKE   OVENS 

By-PrODUCT.  La-Belle  Iron  Works  By-Product  Plant.  Coal  Industry,  vol  3. 
no.  3,  Mar.  1920,  pp.  143-146,  4  figs.  Plant  has  two  batteries,  each  of  47 
standard  Koppers  12  Si-ton  ovens  and  each  planned  to  permit  duplication. 

Post-War  Conditions  in  Europe,  with  Some  Comparisons  of  American 
and  European  By-Product  Coke-Oven  Practice,  John  I.  Thompson.  Proc, 
Engrs.  Soc.  Western  Pa.,  vol.  35.  no.  9,  Dec.  1919,  pp.  427-444  and  (discussion) 
pp.  445-448.  In  tour  of  inspection  of  European  coke  ovens  differences  with 
American  practice  noted  by  writer  were  multiplicity  of  units  used  for  handling 
small  tonnage,  practice  of  quenching  immediately  in  front  of  oven,  and  much 
longer  coking  time  employed. 

Powei  Plant  Features  of  a  By-Product  Coke  Oven,  W.  F.  Sutherland.  Can. 
Machy.,  vol.  23,  no.  11,  March  11,  1920,  pp.  107-112,  15  figs.  Description 
of  coke  ovens  of  Steel  Company  of  Canada. 

United  States,  1919  Official  Report  of  Coke  Industry  in  1919.  Coal  Age,  vol.  17. 
no.  15,  Apr.  8,  1920.  pp.  702-704.  From  returns  made  to  United  States 
Geological  Survey.  Number  of  ovens  under  construction  fell  from  1815 
in  beginning  of  1919  to  853  in  beginning  of  1920.  Total  number  ovens  built 
and  under  construction  is  11,232. 

COLLOIDS 

Chemistry  of.  Colloid  Chemistry  and  Electrochemistry  Wilder  D.  Bancrofts. 
General  Meeting  Am.  Electrochemical  Soc,  April  8-10,  1920,  paper  10, 
pp.  105-120.  Migration  of  colloidal  particles  under  electrochemical  potential, 
cataphoreses  and  electrical  endosmose,  functioning  of  diaphragm,  are  disc  Missed; 
also  effect  of  colloids  on  conductivity  of  solutions,  action  of  electrolytes  on 
living  tissues,  elestrostatie  precipitation  of  extremely  small  particles,  electri- 
fication of  air  and  of  suspended  dust  clouds,  and  metallic  fogs  or  mists  in  fused 
electrolytes. 

COLUMNS 

CONCRETE.  Fire  Tests  of  Concrete  Columns,  W.  A.  Hull.  Concrete,  vol  16.  no.  1. 
April  1920.  pp.  172-174.  Tests  made  at  1"  S.  Bur  of  Standards  are  claimed 
to  have  demonstrated  columns  made  from  concrete  which  docs  not  spall  under 
fire  and  provided  with  l'->-in.  of  protective  concrete  uniformly  over  reinforce- 
ments are  capable  of  withstanding  extremely  severe  fire  of  four  hours'  dura- 
tion, and  that  two  inches  of  reinforced  protective  concrete  is  sufficient  when 
concrete  has  tendency  to  spall. 

Reinforced-Concrete.  Designing  Concrete  Columns  with  Cast-Iron  Core,  W.  11. 
Rooney,  Jr.  Eng.  News-Rec,  vol.  84,  no.  10.  Mar.  I.  1920.  pp.  459-461,  1  tig. 
Chart  for  designing  hooped  reinforced-concrete  columns  with  cast-iron  or 
steel  vertical  reinforcements.  Allowable  unit-stress  on  concrete  is  taken 
as  500  lb.  si|.  in. 

See  also  Bridges,  Railway,  Steel,  Design. 

CONCRETE 

Aggregates,    Proportioning.     Combined    Washing   and  Mixing    Plant  Proportions 

Materials.      Concrete,  vol.    16.  no.   4.   April   1920.  pp.    167-169.    1  fig.      Gravel 

washing  screening  plant,  combined  with  mixing  plant,  used  at  Taylorsville 
Dam,  Miami,  Conservancy   District,  Ohio. 

B look-Molding  Machine.  Concrete  Cottage  Building.  Concrete  <v  Constructional 
Fug.,  vol.  15,  no.  3.  Mar.  192(1.  pp.  173-181.  10  figs.  Machine  used  by 
Australia  Concrete  Block  Machine  Syndicate  for  molding  blocks  21  in.  by 
12  in.  varying  from  2  in.  to  5  in.  in  thickness. 

Modulus  of  Elasticity.  Modulus  of  Elasticity  of  Concrete,  Stanton  Walker. 
Structural  Materials  Research  Laboratory,  Lewis  Inst  ,  Chicago,  Bui  5, 
Jan.  1920,  92  pp.,  38  figs      Compression  tests  were  made  on  about  3500  6  x  12  in. 

concrete  cylinders.      Relation    between    modulus   ol    elasticity   and   Strength   of 

concrete  was  studied  for  following  variables:     Size  ami  grading  of  aggregate, 
kind  of  aggregate,  quantity  of  cement,  consistency  of  concrete,  age  at 
time  of  mixing,  and  curing  conditions  of  concrete       It  is  said  that  tests  showed 

that  modulus  of  elasticity  is  affected  by  these    variables  in  sa manner  as 

strength.  Tests  are  reported  which  shew  that  gane  lengths  over  which  deform- 
ations are  measured  do  not  appreciably  affect  determination  of  modulus  "i 
elasticity.     From  Proc.    \m.  Soc.  for  Testing  Materials 

Shearing  Strength  of.  Concrete  shear  Values  Proposed  t"  Concrete  Institute, 
Eng.  News-Rec,  vol  84,  no  in.  Ma.  4.  1920,  pp  165  169,  [5  fin-  Report 
of  Committee  on  Unit  Values  for  Vertical  Shear  of  American  Concreti  I 

presented  to  annual  convent  ion.  Feb    10.  192M.      Peporl  establishes  unit 
and  standards  of  design  based  on  survey  of  available  teste. 


See  "If, i  i  .,-/,  rete,  I''  in/oi   ed,  Specij 
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CONCRETE   CONSTRUCTION,   REINFORCED 

Australian  Structures.  Typical  Examples  of  Reinforced  Concrete  Structures 
in  Australia,  E  G  Stom  Commonwealth  Engr  ,  vol.  7,  no.  7,  Feb.  2,  1920, 
pp.  204-212,  15  figs.  Structures  illustrated  and  described  are  wheat  silos, 
sewerage  pipes,  aqueduct,  pontoon? ,  etc. 

Stresses  in  Iiumes.     Problems  in  the  Theory  of  Construction.     Regid  Reinforced 
es,   Ewart   S.  Ai  increte  and   Constructional   Eng., 

15,   do    3,   March    1920,   pp     161   105,   5   figs      Graphical   derivation   of 
formula.      (<  '(included.) 

CONCR1   I  1  .    EUSINFORCED 

SPECIFICATIONS.  Report  of  Committee  on  Masonry.  Ry.  Age  (Daily  Edition), 
vol  68,  no.  11,  Mar.  17,  1920,  pp.  862-867.  Specifications  for  plain  and 
reinforced  concrete  and  for  billet-steel  concrete  reinforcement  bars,  recom- 
mended by  committee  of  Am.  Ry.  Eng   Assn. 

CONVEYORS 

Belt,     Methods  Used  in  the  Installation  of  Conveyor  Belts.     Belting  and  Transmis- 
!i.  vol.  16,  no.  5,  March  .r>,   1920,  pp.  27-30,  8  figs.     Attention  is  called   to 
precision  required  in  putting  big  belt  in  place  in  order  to  secure  efficient  service 
and  freedom  from  shut-downs  for  repairs. 

.See  also  Coal  Handling,  Bell  Conveyors. 

COPPER 

Properties,  Determination  of.  Relationship  of  Physical  and  Chemical  Properties 
of  Copper.  Frank  L.  Antisell.  Min.  ik  Metallurgy,  no.  157,  section  2,  Jan. 
1920,  5  pp.  Reasons  for  rejecting  refined  copper  on  physical  examination 
are  enumerated.  Electrical  conductivity  of  copper  is  considered  as  most 
convenient  method  oi  determining  its  general  properties. 

COPPER   ALLOYS 

Commercial  Compositions.  Copper  Alloys,  Brasses  and  Bronzes,  H.  L.  Reason. 
Managing  Eng.,  vol.  6,  no.  9,  Jan.  1920,  pp.  212-218,  18  tigs  Specifications 
for  various  commercial  compositions,  specially  such  patented  alloys  as  delta 
metal,  together  with  curves  giving  physical  characteristics  of  copper  alloys. 
(To  be  continued.) 

COPPER   MINING 

BRITISH  COLUMBIA,  Boundary  District,  British  Columbia,  C.  M.  Campbell.  Eng. 
&  Min.  Jl.,  vol.  109,  no.  17,  April  24,  1920,  pp.  908-97:5,  5  figs.  Historic 
development  of  mining  operations  in  regious  which  within  20  years  have 
produced  20,000,000  tons  of  low-grade  copper  ores. 

Sampling.  Mine-Sampling,  William  Huff  Wagner.  Min.  &  Sci.  Press,  vol.  120, 
no.  13,  March  27,  1920,  pp.  451-453,  4  figs.  Sampling  practice  followed  in 
mining  copper  ore  in  Butte  district.  , 

CORROSION 
Set    [luminum.  Corrosion  of. 

COST   ACCOUNTING 

Record    Forms.     An   improved   System    of   Engineering   Costing,   G.   E.   Hitchen. 
Machy.  (Lond.),  vol.  15,  no.  389,  March  I  1 .  1920,  pp.  751-756,  It  figs.     Forms 
for  recording  weekly  cost  of  each  job,  weekly  proportion  of  labor  to  materials, 
b  and  of  anj  di    ired  section  of  job  as  soon  as  completed. 

Tools  in  S  Cadillac  Stock  Room   Methods.     Machy.  (N.  Y.),  vol.  26, 

Feb  1920,  pp  501-502,  2  figs.  System  of  cost  accounting  consists  of 
figuring  average  price  of  all  tools  of  given  type,  which  are  on  hand  in  stock- 
roon  ach  new  shipment  of  tools  of  that  type  is  received. 

CRANES 

Floating  Load  Strain-'  lag,-  T.  ,1  [50-Ton  Moating  <  rane  for  the  Bureau  of 
Yards  and    Docks   I   .   S.    Navy    Departmenf     Louis  .1     Larson  and    Richard    L. 

Templing       rechnologic   Papers   Bur.  Standards,  no.   151,   March  18,  1920, 
:;i   pp      !7  Vri  mgemenl     made  to  take  strain-gage  measurements  on 

1 1 •  1 1  E  150  ton  n  volving,  floating  crane  builf  for  use  in  navy 

\a. 


DAMS 

Concrete-Arch.  Concrete  Arch  Dam  Built  from  Superposed  Trestle.  Eng 
News-Rec,  vol.  84,  no.  9,  Feb.  26,  1920,  pp.  421-422,  3  figs.  Frame  work  wai 
erected  complete  before  starting  dam.  Concrete  was  elevated  to  cars  on  tor 
i  nd  dropped  through  chutes. 

Design  Details  and  Field  Methods  on  Thin  Arch  Dam.  Eng.  News-Rec 
vol.  84.  no.  10,  March  4,  1920,  pp.  474-476,  7  figs.  Straddling  trestle  medio 
of  construction  used  on  Warm  Springs  concrete  dam  in  Oregon. 

Failures  of.  The  Record  of  100  Dam  Failures,  Lars  Jorgensen.  Jl.  Electricitj 
vol.  44,  no.  6,  March  15,  1920,  pp.  274-276,  2  tigs.  Presented  as  warning  t 
engineers  designing  hydroelectric  projects  involving  utilization  of  nature 
water   powers. 

See  also  Hydroelectric  Plants,  Quebec;  Water  Works,  Denver. 

DIESEL   ENGINES 

Augsburg.  World's  Highest-Powered  Naval-Type  Diesel  Engine.  Automotive 
Manufacturer,  vol.  61,  no.  11,  Feb.  1920,  pp.  14-19  and  p.  34.  Details  of 
Augsburg  ten-cylinder  3000-hp.  heavy-oil  unit  used  in  German  submarine 
cruisers.  Main  dimensions  are;  Length  overall,  37  ft.  5  in.;  height,  11  ft. 
6  in.;  width,  5  ft.;  bore  and  stroke,  20,U  x  20/6  in.;  weight,  75  tons;  engine 
speed,  375  r.p.m. 

Cammellaird-FullagAR.  Cammellaird-Fullagar  Diesel  Marine  Engine — II. 
Motorship,  vol.  5,  no.  4,  April  1920,  pp.  302-306,  6  figs.  Description  of  1000- 
shaft-hp.  opposed-piston  type  heavy-oil  marine  engine.  It  weighs  91  long- 
tons  and  is  19  ft.  9  in  long. 

Castings  for.  Diesel  Engine  Castings,  F.  J.  Cook.  Eng.,  vol.  109,  no.  2823 
Feb.  6,  1920,  pp.  177-179,  9  figs.  Proportions  of  various  chemical  elements 
which  were  found  to  give  good  results  for  Diesel-engine  cylinders,  liners  and 
pistons  are:  Total  carbon,  3  per  cent  to  3.2  per  rent;  silicon,  1  per  cent  to 
1.2  per  cent;  phosphorus,  not  over  I  per  cent;  sulphur,  0.12  per  cent;  man 
ganese,  not  over  0.5  per  cent.  Paper  read  before  North-East  Coast  Instn 
Engrs.  &  Shipbuilders. 

Solid-Injection  Type.  Notes  on  the  Care  and  Maintenance  of  the  Solid  Injection 
Diesel  Engine,  David  P.  Peel.  Trans.  Inst,  of  Marine  Engrs.,  vol.  31,  Feb. 
1920,  pp.  563-572,  4  figs.  Notes,  based  on  writer's  experience  with  the  Vickere' 
solid-injection  submarine  Diesel  engine,  on  smoking,  knocking  in  the  cylinders, 
bearing  lubrication,  cylinder  lubrication,  the  governor,  water  cooling,  fuel, 
setting  sprayer  valves,  and  diagram  of  operations. 

Two-  vs.  Four-Cycle  in  Marine  Service.  Comparison  Between  Marine  Diesel- 
Engines  of  the  Two  and  Four  Cycle  Types.  Motorship,  vol.  5,  no.  4,  April, 
1920,  pp.  313-315,  6  figs.  Practice  of  principal  motorship  builders  of  the 
world.  Opinion  is  expressed  that  four-cycle  engines,  judging  from  present 
tendencies,  "will  be  the  marine  motor  of  the  future."  Paper  read  before 
Norwegian  Veritas. 

DIRECTION    FINDERS 

Method  of  Using.  A  Method  of  Direction  Finding  of  Wireless  Waves  and  Its 
Applications  to  Aerial  and  Marine  Navigation,  James  Robinson.  Radio 
Rev.,  vol.  1,  no.  6,  March,  1920,  pp.  265-275.  4  figs.  Application  of  method 
described  in  previous  installments  to  Bellini-Tosi  system  is  explained.  (Con- 
cluded.) 

Multiple-Spindle  Horizontal  Type.  Special  Types  of  Drilling  Machines. 
Machy.  (Lond.),  vol.  15,  no.  390,  March  18,  1920,  pp.  778-780,  5  figs.  Multiple- 
spindle  horizontal  drilling  machine  with  cam-controlled  quickreturn  feed. 

Special  Types.  Special  Types  of  Drilling  Machines,  F.  E.  Johnson.  Machy, 
(N.  Y.),  vol.  26,  no  6,  Feb.  1920,  pp.  511-513,  5  figs. 

DROP   FORGING 

Shipbuilmng  Application.  Drop  Forging  as  Applied  to  Shipbuilding— I,  Joseph 
L.  Murphy,  Am.  Drop  Forger,  vol.  6,  no.  3,  March,  1920,  pp.  125-128, 
6  figs.      Examples  of  work  (lone  in  various  plants. 

DURA  IX  MIN 
See  Mum  in  a  in.  Usee  in  Electrical  Industry, 


ECONOMIZERS 

Savings  Due  to.  Savings  Due  to  Economizer,  R.  G.  Bonn.  Power  Plant  Eng., 
vol.  21.  no  7,  April  1,  1920,  pp.  367-870,  2  figs.  Methods  of  calculating  heat 
tranfer,  final  temperatures  and  net  savings. 


CRI1T1  ES 

l;,i  i.  Minnesota  Plan  for  thi    Reeducation  and   Placemenl  of  Cripples, 

Oscar  M.  Sullivan        tonthlj    Laboi    R  ol    L0.no    I,  Jan.  1920,  pp.  184- 

189       lei    follow     plan   ol     ti  icl     bu1    authority   is  placed  under  State 

Board  for   Vocational   Education   in  tead   ol    indu  trial  accidenl   commission 
ami    copi    ini  ludi      ill  crippli 


ELECTRIC  CIRCUITS,   D.   C. 

REGULATION  OF,  Inherent  Regulation  of  Continuous  Current  Circuits.  A.  I.  Ellis 
and  B  VY.  St.  Clair.  .11.  Am.  Inst.  Eire.  Engrs.,  vol.  39,  no.  2,  Feb.  1920, 
pp.  135-142,  13  figs.  Discusses  voltage  changes  inherent  in  d.  e.  circuits  upon 
change  Oi  load.      Means  of  mitigating  their  effect  is  given. 


CR1  (I  I'd  I  S 

Clays.     Propertii     ol    \n.<  I                              rheir  Usi    in  Graphite  Crucibles 

a  nd  '  da      Pol        Depf    Coi I      hnoli    ii    Pa] I   Bui    of  Standards, 

no    ill,  Jan    28,   1920,  ;2  pp     24   Sg        ii,     ii  d  rjropertiei    ,,i  iima.  typical 

Gem  ported   in   large  quantities  are  given  on  basis  of 

eon  i  a  nl     "  loch  pi  rn  ilual  ion  ol    Imei  nan  matei  isle 

I'lo.  bond  i  i  n    an  determined, 


ELECTRIC   CURRENTS,    ALTERNATING 

Mi  i.iii'UAsi:,  Mi.tsi  rement  op.     Measurements  of  Multiphase  Currents  (Mehrpha- 
senstrommessungen),     II.     Michalke       \r.lnv     fur    Elektrotechnik,    vol,    8, 

DOS    6-7,    Ocl       10,     1919,    PP     2(15-201).    2    ligs        Compares    Flolillch    and    Fllcse 

sysicins  oi  connei  tion  and  shows  how  to  determine  total  output  of  multiphase 
current  system  h\  means  ol  torsion  dynamometer. 


JOURNAL    OF    THE     ENGINEERING     INSTITUTE    OF    CANADA 


133 


ELECTRIC    DRIVE 
See  Paper  Making,  Electric  Drive. 

ELECTRIC   FURNACES 

Booth.  The  Booth  Rotating  Brass  Furnace,  Carl  H.  Booth.  Can  Foundryman. 
vol.  11,  no.  3,  March,  1920.  pp.  70-73,  5  figs.  Type  of  electric  brass  furnace 
in  which  shell  is  rotated.  This  is  said  to  result  in  less  zinc  loss  through  vapor- 
ization and  longer  furnace  life. 

Brass-Meeting.  The  Evolution  of  the  Electric  Brass  Furnace,  H.  M.  St.  John. 
General  Meeting  Am.  Electrochemical  Soc  April  8-10,  1920,  paper  12,  pp. 
161-176.     Discusses  induction,  indirect  resistance,  and  arc  types  of  furnaces. 

See  also  Booth. 

Economic  Operation-.  Power  Problems  From  the  Stand-Point  of  the  Furnace 
Operator,  Wallace  G.  Berlin.  Gen.  Meeting  Am.  Electrochemical  Soc, 
April  8-10,  1920,  no.  25,  pp.  367-376,-  1  fig.  Effect  of  different  degrees  of 
fluctuations  of  current  on  power  bill  is  considered,  dividing  latter  into 
"demand"  power  and  "metered"  power.  Economics  of  running  large  furnace 
slowly  or  small  furnace  intensely  is  considered  from  these  standpoints;  also 
question  of  running  two  furnaces  in  parallel  so  as  to  reduce  "demand"  power, 
and  of  using  off-peak  power. 

Non-Ferrous  Industry,  Use  in.  Electric  Melting  in  Non-Ferrous  Industry, 
Edwin  F.  Cone.  Iron  Age,  vol.  105,  no.  10,  March  4,  1920,  pp.  655-656. 
Statistics  of  number  and  type  of  furnaces  in  use  in  United  States.  According 
to  figures  given  there  are  261  electric  furnaces  of  all  types  operating. 

See    also     Brass     Founding;     Ferro  alloys,  Electric-Furnace     Manufacture: 
Manganese,  Ore,  Electric  Smelting  of. 

ELECTRIC   GENERATORS,    A.    C. 

Change  of  Frequency.  Changing  33-Cycle  Apparatus  to  Operate  on  60-Cycle 
Circuits,  D.  W.  Proebstel  and  E.  H.  Le  Tourneau.  Jl.  Am.  Inst.  Elec.  Engrs., 
vol.  39,  no.  3.  Mar.  1920,  pp.  238-243,  11  figs.  Method  or  changing  two-pole 
7500-kw.  1980-r.p.m.  33-cycle,  5500-volt  generator  from  33  to  60-cycle  machine 
was  to  change  polarity  of  one  of  two  field  poles,  making  both  of  same  polarity 
and  causing  two  poles  of  opposite  polarity  to  be  induced  at  90  deg.  to  wound 
poles,  and  to  reduce  speed  of  machine  from  1980  to  1800  r.p.m. 

Induction,  Uses  of.  Induction  Generators  (Asynchrongeneratoren),  Oscar  Spitzer. 
Elektrotechnik  und  Maschinenbau,  vol.  37,  no.  38,  Sept.  21,  1919,  pp.  425-428, 
4  figs.  Opinion  is  expressed  that  in  amalgamation  of  many  plants  of  different 
size,  difficulties  of  parallel  running  can  be  diminished  by  employment  of 
induction  generators  in  the  smaller  auxiliary  plants.  As  a  disadvantage, 
however,  is  mentioned  the  loading  of  central  stations  with  idle  current,  and 
factors  are  pointed  out  on  which  increased  stress  of  the  synchronous  machines 
with  parallel-running  induction  generators  depends. 

Windings.  "Fractional  Ratio"  Windings  of  Alternators  and  Their  Design  (Die 
Burchwicklungen  (Teillochwicklungen)  und  ihr  Entwurf),  Rudolf  Richter. 
Arehiv  fur  Elektrotechnik.  vol.  8,  nos.  6-7,  Oct.  10,  1919,  pp.  214-268.  26  figs. 
Discusses  fractional-ratio  windings  in  which  all  slots  are  filled,  as  well  as  those 
with  numerous  unfilled  slots.  Tables  of  two-  and  three-phase  windings  are 
presented. 

ELECTRIC   MOTORS,    A.    C. 

Commutator  Motors.  The  Alternating-Current  Commutator  Motor,  B.  G.  Lamme. 
Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  3.  1920,  pp.  249-266,  22  figs.  Considera- 
tion of  different  e.m.f.'s.  which  should  be  taken  into  account  in  various  types 
of  a.  c.  commutator  motors,  and  its  shown  in  general  way  that  e.m.f.'s  involved 
in  speed  control  also  appear  in  commutation  problem  Conditions  of  com- 
mutation and  brush  operation  are  treated  and  figures  are  given  for  comparison 
of  a.  c.  and  d.  c.  commutating  limits. 


Line  Extensions.  Data  on  Rural  Line  Extensions.  Elec.  Rev.  (Chicago),  vol.  76, 
no.  14,  Apr.  3,  1920,  pp.  561-564.  Results  of  investigations  of  representative 
rural  line  installations  by  Railroad  Commission  of  Wisconsin,  with  draft  of 
rules  for  proper  handling  of  rural  service  by  central-station  companies  formulated 
by  Committee  on  Rural  Line  Extensions   of   Wisconsin  Electrical  Association. 

Snow  Removal.  Snow-Handling  Practice  East  and  West.  Elec.  Ry.  Jl..  vol.  55, 
no.  13.  Mar  27,  1920,  pp.  637-639,  4  figs.  Resume  of  methods  used  on  various 
systems  outlined  from  answers  to  questionnaire. 

ELECTRIC   RAILWAYS,   TRACK 

Economic  Construction.  Low-First-Cost  Low-Maintenance-Cost  Track  Elec. 
Ry.  Jl.,  vol.  55,  no.  12,  Mar  20,  1920,  pp.  559-560,  3  figs.  Construction  of 
Tampa,  Fla.  Elec.  Co.,  which  comprises  5-in.  A.  S.  C.  E.  80-lb.  rails  laid 
on  wood  stringers  supported  on  cross  ties  and  making  use  only  of  sand  for 
ballast  and  for  track  and  paving  foundations. 

Tie  Rods.  Tie  Rod  Specifications  Assist  in  Reducing  Failures,  Howard  H.  George. 
Elec.  Ry.  JL,  vol.  55,  no.  13,  Mar.  27,  1920,  pp.  655-656,  2  figs.  Specifications 
for  tie  rods  used  by  Public  Service  Railway  of  New  Jersey  are  given  with 
comments  on  their  essential  features. 

See  also  Electric  Welding,  Arc,  Rails. 

ELECTRIC   SWITCHES 

Circuit-Breakers.  Circuit-Breaker  with  High-Speed  Characteristics,  J.  F.  Tritle. 
Elec.  Rev.  (Chicago),  vol.  76,  no.  14,  Apr.  3,  1920,  pp.  565-567,  6  figs.  Type 
recently  developed  in  which  magnetic  blowout  has  combination  of  two  powerful 
magnetic  fields  and  narrow  arc  chute  for  increasing  speed  of  blowout  and 
reducing  arc-space  requiried. 

Enclosing,  Regulations  for.  Protect  Workmen  by  Inclosing  Switches,  A. 
Waldschmidt.  Elec.  World,  vol.  75,  no.  13,  Mar.  27,  1920,  pp.  729-731,  4  figs. 
It  is  said  that  records  show  that  exposed  switches  have  been  responsible  for 
many  accidents.  Features  of  typical  inclosed  switches  are  discussed  as  well 
as  rules  regulating  use  of  switches  advanced  by  cities  of  Chicago  and  Detroit 
and  various  industrial  commissions  and  Home  Office  regulations  for  factories 
and   workshops  in  Great  Britain. 

Remote-Control.  Remote-Control  Sectionalizing  Switch,  H.  P.  Bell.  Elec. 
Ry.  Jl.,  vol.  55,  no.  12,  Mar.  20,  1920.  pp.  565-566,  1  fig.  Automatic  sectional- 
izing Switch  with  GE-DB-276  contactor  remodeled  to  take  care  of  special 
conditions  encountered  in  substation  of  San  Francisco-Oakland  Terminal 
Railway. 

ELECTRIC   SYMBOLS 

Standardization.  Standard  Graphic  Symbols.  Edward  J.  Cheney.  Jl.  Am. 
Inst.  Elec.  Engrs.,  vol.  39,  no.  2,  Feb.  1920,  pp.  95-97,  3  figs.  Report  of  sub- 
committee of  Standards  Committee  of  Institute.  General  principles  which 
should  govern  selection  of  standard  symbols  are  discussed,  and  a  list  of  sug- 
gested symbols  covering  most  important  items  is  offered  for  criticism  in  order 
to  assist  toward  definite  standardization. 

ELECTRIC   TRANSMISSION   LINES 

Short-Circuits.  Short-Circuit  Currents  in  Networks,  W.  R.  Woodward.  Elec. 
World,  vol.  75,  no.  13,  Mar.  27,  1920,  pp.  715-718,  8  figs.  It  is  indicated  how 
miniature  network  may  be  readily  set  up  by  means  of  flexible  switchboard. 
Examples  are  worked  out  illustrating  method  of  determining  short-circuit 
current  in  network  from  calculating  board. 

Steel  Towers.  New  Type  of  Steel  Tower,  H.  M.  Banford.  Commonwealth 
Engr.,  vol.  7,  no.  7,  Feb.  2,  1920,  pp.  201-203,  2  figs.  Kay  tower  designed  in 
England  for  electric  power  transmission  is  a  four-sided  structure  and  consists 
of  struts  of  Mannesmann  weldless  steel  tubes  and  ties  of  steel  wire  ropes  braced 
together. 


ELECTRIC  PLANTS 


ELECTRIC  WELDING.  ARC 


German  Battle-Line.  Electrical  Plant  Behind  the  German  Lines.  Elec.  Times. 
vol.,  57,  no.  1483,  Mar.  18,  1920,  pp.  239-241,  4  figs.  Structural  features  of 
substations,  switching  stations,  transformer  chambers,  etc. 

Maintenance  of.  Standard  Maintenance  in  Power  Plants,  A.  B.  Stitzer.  Elec. 
World,  vol.  75,  no.  13,  Mar.  27,  1920,  pp.  718-720,  2  figs.  Deferred 
maintenance  is  shown  to  be  an  "expensive"  economy.  Systematic  inspection 
and  repair  program  is  suggested.  Relation  existing  between  maintenance 
and  reserve  capacity  is  pointed  out. 

See  also  Substations. 


ELECTRIC   POWER 


Japan.  The  Question  of  Electric  Power  Supply  in  Europe  and  Its  Solution  in  Japan 
(in  Japanese.  A.  Aoyagi.  Denki  Gakkwai  Zasslie,  no.  379,  Feb.  10,  1920. 
Paper  read  before  meeting  of  Kwansai  local  section  of  Japanese  Elec.  Soc. 

ELECTRIC   RAILWAYS 

Car-Energy  Saving.  Economical  Use  of  Energy  for  Car  Purposes,  I).  D.  Ewing. 
Elec.  Ry.  .11  .  vol.  55,  no.  13.  Mar.  27,  1920,  pp.  641-643.  Possibilities  in  way 
of  energy  saving  lie,  it  is  said,  in  use  of  lighter  cars  and  proper  operating 
methods  and  of  equipment  properly  applied  to  service  which  it  is  to  perform. 


Apparatus  for.  Use  and  Abuse  of  Arc  Welding  Apparatus.  H.  L.  Inland.  Automo- 
tive Manufacturer,  vol.  61.  no.  11.  Feb.  1920.  pp.  27-29,  3  figs.  Suitability 
of  various  processes  for  different  kinds  of  work  is  pointed  out. 

Cast-Iron  Cylinders.  Repairing  Cast  Iron  Cylinders  by  Welding.  H.  G.  Knox  and 
James  W.  Owen.  Int.  Mar.  Eng..  vol.  25,  no.  4, April  1920,  pp.  340-347,  6  figs- 
How  fractured  large  high-pressure  marine  engine  cylinder  was  repaired  by 
means  of  electric  arc  welding. 

Covering  of  Arc.  New  Electric  Welding  Box.  J.  Snowden  Bell.  Ry  &  Locomotive 
Eng.,  vol.  33,  no.  1,  Jan.  1920,  p.  27,  2  figs.  Case  for  recovering  arc  while 
weld  is  being  made. 

Metallic  Electrodes,  Selection  of.  Selecting  Metallic  Electrodes  tor  Arc 
Welding,  F.  V.  McGinness.  Welding  Engr.,  vol  5,no  3,  Mar  1920,  pp  38-40. 
It  is  stated  that  most  successful  welds  can  be  obtained  by  use  of  homogeneous 
metallic  electrode,  particularly  low  in  carbon,  sulphur,  manganese  and  phos- 
phorus, so  treated  as  to  minimize  oxidation  of  metal  during  wilding  process. 

Rails.  Metallic  Arc  Welding  of  Hail  Bonds,  W.  P.  Bovard.  Ell  C  I  raction,  vol.  16, 
no.  3,  Mar.  1920,  pp.  173-174,  9  figs.  Current  requirements  are  stated  and 
applications  to  railway  track  work  are  illustrated 

Railwat  Repair  Shops      Vrc  Welding  in  Car  Equipment  Maintenance     Elec.  Ry. 

.11  .  vol.  55,  no.  12.  Mar.  20.  1920.  pp.  574-577.  13  figs.  Illustrates  building  up 
of  worn  armature  shafts,  repairing  ol  broken  motor  shells,  filling  in  of  flat  spots 
on  wheels  and  welding  of  different   ateel  castings  used  on  ■ 
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\i:.  ,   Advantages  oi      The  Groove  and   An   in    An   Welding,  J.  F.  Springer. 

Ry.  &  Loci tiveEng.,vol  33,no   I.Jan    1920,  pp.  21-22, 2  figs       Advantages 

aort  arc  are  indicated  and  preheating  of  cast-iron  welds  is  advised. 

ELECTRICAL  MACHINERY 

\,.  I  ,,  i  i,  Losses  V  Method  for  Separating  No-Load  Losses  in  Electrical  Machinery, 
Carl. I.  Fechheimer.  .11.  Am  [nsl  Elec.  Engrs..  vol.  39,  no.  2,  Feb.  1920,  pp. 
162-164,  3  tigs.  Method  proposed  makes  use  of  idle  operation  of  machine  as 
motor,  voltage  being  varied  and  speed  kept  constant.  After  deducting  armature 
/  B  losses  from  watts  input  remaining  watts  are  plotted  against  voltage. 
Formula  is  derived  based  upon  assumption  that  watts  are  equal  to  constant 
windage  and  friction  loss  plus  core  loss,  which  latter  varies  as  constant  power 
of  voltage. 

ELECTRIC  VI.  MEASUREMENTS 

Hn. ii  Alternating  Voltages  Notes  on  the  Synchronous  Commutator.  J.  B. 
\\  hitehead  and  T  Isshiki.  .11  Am.  Inst.  Elec.  Engrs..  vol.  39,  no.  2,  Feb.  1920, 
'  pp.  105-1  lti.  19  figs.  Magnitude  of  errors  which  may  arise  due  to  relatively 
small  amounts  ol  capacity  in  commutator  and  galvanometer  circuits  is  studied 
for  number  of  different  connections,  and  methods  for  eliminating  them  are 
pointed   out. 

ELECTRIFICATION 
See  Railv  ay    I .''•  clrification. 

ELECTROMETALLURGY 

l(  mo.  Metalb.  Progress  in  Electrometallurgy  of  Rare  Metals  (Neuerungen  in  der 
Elektrometallurgie  der  Edelmetalle),  Franz  Peters.  Gluckauf.  vol.  55,  nos. 
17  and  19,  Nov  22  and  Dec.  6.  1919,  pp.  917-923  and  964-965.  Notes  on 
recent  electrothermal,  wet  and  cyanide  processes,  electro-amalgamation, 
electrolytic  purification  and  gold  and  silver  electroplating. 

EMPLOYEES'  REPRESENTATION 


iii.vi  Co.    Stimulating  Co-operation  Between  Employer  and  Employee 

(N  Vi.  vol.  20,  no.  6,  Feb.  1920.  pp.  544-550.  S  figs.     Experience  of 

Equipment    Co.,    Buchanan.    Mich.,    where   employees'   representation 


Cl.ARK  Equipmi 

.MaCllJ.       1.1.    I    .;,       Wl.      ^.W,      ..VJ.      u,      j    .    ...       !.>_,,,      |/J».      *t-I-I-'J-J\J,      u      llgo.  i^.VJ^e,   HT11> 

Clark    Equipment    Co.,    Buchanan,    Mich.,    where   employees'   represent; 
plan  is  said  to  be  successfully  operating 

President's  Industrial  Conference.  Employee  Representation  Indorsed.  Iron 
Age,  vol  KI5,  no  K(.  Mar.  25,  1920,  pp.  875-879.  Final  report  of  President's 
second  industrial  conference.  Plan  makes  machinery  available  for  collective 
bargaining  with  only  incidental  and  limited  arbitration.  Conference  places 
emphasis  upon  proposal  for  joint  organization  and  management  of  employees 
as  means  of  preventing  misunderstanding  and  of  securing  co-operative  effort. 

EMPLOYEES,  TRAINING  OF 

3 do  '  ss  is  Results  of  Mastering  Power  Production,  L.  P.  Alford.  Indus.  Manage- 
ment, vol  59,  no  1.  \pr  1020.  pp.  273-280,  9  figs'.  Instances  are  related 
which  illustrate  successful  introduction  of  systematic  training  of  workmen  in 

factories 

ENAMELING 

ENAMEL-LINED  APPARATUS.  The  Manufacture  of  Enamel  Lined  Apparatus, 
Emerson  P.  Poste.  Jl.  Am.  Ceramic  Soc,  vol.  2,  no.  12.  Dec.  1919,  pp.  944- 
976,  34  figs  I  teals  with  manufacture  of  steel  and  cast-iron  apparatus  including 
by  way  of  contrast  details  relative  to  other  types  of  enamels. 

EXECUTIVES 

Training  of  Trains  Executives  in  Its  Own  Plants.  Iron  Age,  vol.  105,  no.  13, 
Mar  25,  1920  pp  869-872,  7  figs  It  is  said  that  Westinghouse  Electric  & 
Mfg.  Co.,  winch  has  conducted  its  own  schools  since-  1900,  finds  plan  of  benefit 
in  development  of  men. 


Si  i   '  'oal  Duet 


EXPLOSIONS 


EXPLOSH  lis 


Explosion  Temperature  Comparison  oi  Values  foi  Explosion  Temperatures 
Obtained  from  Specific  Heats  with  Those  Calculated  from  Explosive  Pressures 
Comparaison   dee   temperatures  d'explosion   calculees  a   partir  des  chaleurs 

jpecifiques    et    des    temperatures    d'explosion    calculees    a    partir    des    prcssions 

explosives),  I  Icon  \iiii Annah  i  des  Mines,  vol   9,  no   2,  L920,  pp.  166- 

180,    I    tic      Graphs  are  plotted   from   figures  given   in   tallies  calculated  by 
various    writers  and   from    values  determined    in   experiments   with   several 

c   K I  >  I  ■  .     i 

1 1  ion,  Mani  i  ii  n  in   oi       l  he  Manufacture  and  Use  oi  High  Explosives,  R.  Blanc. 
.11   South   African  Instil    Engri     vol    18,  no   8,  Mar.  1920,  pp    128-136,  5  figs. 
Processes  followed  at   Watford   Factory,  England,  in  manufacture  of  T  N.T 
othei    high  explosives. 

I  \<   n  >\:\    \i  AN  u. EMI. vi 
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1  ANS 

See  Coal    Him      Fan 


FATIGUE 

Prevention  of.  Prevention  of  Fatigue  in  Industry — IV,  Reynold  A.  Spaeth. 
Indus.  Management,  vol.  59,  no.  4,  Apr.  1920.  pp.  311-313.  Results  of  psycho- 
logical tests  made  with  large  number  of  girls  engaged  in  gaging  and  inspecting 
shells  for  rifle  cartridges.  Inspectors  recommended  by  these  tests  worked  much 
longer  than  those  who  were  not  so  recommended,  but  were  hired.  (To  be 
concluded.) 

The  Promotion  of  Industrial  Efficiency.  South  African  Jl.  Industries. 
vol.  3,  no.  1,  Jan.  1920,  pp.  56-68.  Discusses  influence,  upon  efficiency  and 
output,  of  hours  of  labor,  rest  pauses  and  holidays.  From  Bulletin  issued  by 
Advisory  Council  of  Science  and  Industry  of  Australia. 

Unnecessary  L'atigue — The  Immense  Loss  It  Causes  to  the  State,  Frank  B. 
Gilbreth.  Lillian  M.  Gilbreth.  Eng.  &  Indus.  Management,  vol.  3,  no.  2. 
Jan.  8.  1920,  pp.  50-52.  Attention  is  directed  to  painting  factory  interiors 
with  a  view  to  diminishing  eye  strain,  providing  chairs  for  permitting  workers 
to  sit  during  periods  of  unavoidable  delay  in  standing  operations,  etc. 

FERROALLOYS 

Electric-Furnace  Manufacture.  Recent  Developments  in  the  Ferro-Alloy 
Industry,  Robert  J.  Anderson.  General  Meeting  Am.  Electrochemical  Soc, 
April  8-10,  1920,  paper  13,  pp.  177-206.  Discussion  of  conditions  in  industry, 
with  special  reference  to  relations  of  industry  in  the  United  States  to  that  in 
foreign  countries.  It  is  stated  that  "the  electric  furnace  has  made  the  growth 
of  the  industry  possible"  and  that  "further  development  and  use  of  alloy  steels 
is  certain  to  continue  and  at  the  same  time  increase  the  normal  demand  for 
all  kinds  of  ferroalloys." 

The  Manufacture  of  Ferro-Alloys  in  the  Electric  Furnace,  C  B.  Gibson. 
General  Meeting  Am.  Electrochemical  Soc.,  April  8-10,  1920,  paper  17,  pp. 
265-273.  Notes  on  design  of  electric  furnaces  for  producing  alloys,  with  data 
on  power  consumption  and  raw  materials  handled  per  kw.-year,  published 
by   various   experimenters. 

(See  also  Ferrosilicon;   Ferrotangsten.) 

FERROSILICON 

Fusion  Diagram.  Contribution  to  the  Study  of  Ferrosilicon  (Contribution  a 
l'etude  des  ferro-siliciums),  M.  A.  Sanfourche.  Revue  de  Metallurgie,  vol. 
16,  no.  3,  May-June,  1919,  pp.  217-224,  2  figs.  Fusion  diagram  is  constructed 
from  results  of  experiments.  Melting  point  of  iron  is  lowered  from  1515  deg. 
cent,  to  1445  by  addition  of  1.5  Si;  it  is  raised  to  1516  with  3  per  cent;  it  dimin- 
ishes to  1410  with  6  per  cent  and  again  increases  to  1427  with  7  per  cent; 
lowering  is  continuous  regularly  after  this  point,  it  is  1256  with  14.3  per  cent, 
1392  with  33.3  per  cent  and  1185  with  53.5  per  cent. 

FERROTUNGSTEN 

Tungsten  Content  of.  The  Determination  of  Tungsten  in  Ferrotungsten  (Zur 
Wolframbestinimung  in  Ferrowolfram),  Ludwig  Lovy.  Zeitschrift  fur  ange- 
wandte  Chemie,  vol.  32,  no.  100,  Dec.  16,  1919.  pp.  379-380.  Details  and 
results  of  experiments  carried  out  at  the  laboratory  of  the  Mannesmann  Works 
in  Saarbriicken. 

FLIGHT 

Transcontinental.  Report  on  First  Transcontinental  Reliability  and  Endurance 
Test  Conducted  by  the  Air  Service,  U.S.A.,  October  8  to  October  31,  1919. 
Air  Service  Information  Circular,  vol.  1,  no.  2,  Feb.  5,  1920,  35  pp.,  1  fig. 
Experience  is  discussed  principally  with  regard  to  influence  of  organization 
of  personnel  in  successfully  undertaking  long-distance  flights,  and  account  is 
given  of  difficulties  encountered  in  above-cloud  flying  and  other  aeronautical 
problems. 


FLOOD  CONTROL 


Winnipeg.  Flood  Prevention  Projects  to  Protect  Winnipeg,  Douglas  L.  McLean. 
Can.  Engr.,  vol.  38.  no.  14,  Apr.  1,  1920.  pp.  333-335,  4  figs.  It  is  predicted 
that  unless  works  are  constructed  to  control  flood  waters  of  Red  River  of  the 
North,  next  inundation  at  Winnipeg  may  cause  damage  totalling  millions  of 
dollars.     Reservoirs,    dikes   and   channel   improvements   are   proposed. 

FLYING  BOATS 

Design  of.  Flying-Boats,  G.  S.  Baker.  Flight,  vol.  12.  no.  11,  Mar.  11,  1920, 
pp.  290-301,  I  fig.  Table  indicating  variation  of  maximum  power  with  hull 
beam  for  machines  of  10,(100  lb.  total  displacement.      (Continuation  of  serial  i 

FOREMEN 

TRAINING  OF.  The  foreman  and  Industrial  Democracy.  John  Calder.  Iron  Age, 
vol.  105.  no.  14,  April  1,  1020,  pp  051-054.  Training  of  foremen  to  properly 
handle  workmen  is  urged.  Experience  of  Swift  &  Co.  in  this  direction  is  related 
Paper  read  before  Soc.  of  Indus.  Engrs. 

FOUNDRIES 
Continuous  Operation.     Keeping  the  Foundry  in  Continuous  Operation,  John  II. 

East  ham.      ('an.    Foundryman.    vol.    IE    no.    3,    Mar.    1020,    pp.    63-65,   4    figs. 
Survey   of  practice  in   various  Canadian  shops. 

Organization.    <  irganiiation  in  Non-Ferrous  Foundries,  0.  Bertoya.  Metal  Industry 

(Loud. I,    vol.    Hi.    no.    12,    Mar.    10.    1020,   pp.    225-220.    10  figs       Order  cards. 
pattern  registers  and  other  foundry  cards  used  at   various  English  works,  are 

iiiust  rated, 
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FRACTURE 

Mech  inism  of.  Reliability  of  Materials  and  Mechanism  of  Fractures,  Charles  de 
Freminville.  Merh.  Eng.,  vol.  42,  no.  4,  Apr.  1920,  pp.  207-212,  21  figs. 
Lines  of  fracture  in  broken  pieces  of  steel,  glass,  bitumen,  etc.,  are  analysed. 
It  is  indicated  how  by  study  of  such  lines  of  fracture  it  is  possible  to  explain 
discrepancy  between  properties  of  material  as  determined  by  test  and  as 
revealed  by  practice.  Opinion  is  advanced  that  equal  general  law  governs 
fracture  of  all  materials. 

FREIGHT  HANDLING 

Motor-Trucks,  Cincinnati.  Motorized  Freight  Transfer  Cuts  Terminal  Costs. 
Eng.  News-Rec,  vol.  84,  no.  11,  Mar.  11,  1920,  pp.  508-511,  7  figs.  Operating 
results  of  installation  of  railroads  at  Cincinnati  which  provides  mechanical 
handling  of  demountable  truck  bodies,  and  which  is  said  to  have  practically 
eliminated  the  use  of  station  trap  cars. 

FUELS 

Colloidal,  Use  of.  Colloidal  Fuel  and  Its  LTse.  Lindon  W.  Bates.  Chem. 
Engr.,  vol.  28,  no.  3,  Mar.  1920,  pp.  73-76.  Nature  of  colloidal  fuel,  its 
development  during  war,  results  by  trial,  with  review  of  present  and  future 
general  industrial  possibilities.  (To  be  continued.)  Paper  read  before  Ottawa 
Branch,  Canadian  Section,  Soc.  of  Chem.  Industry. 

Lignite.  Pulverized.  Pulverized  Lignite  Fuel  in  California,  Roy  N.  Buell.  Chem. 
&  Met.  Eng.,  vol.  22,  no.  13,  Mar.  31,  1920,  pp.  605-607,  2  figs.  Results  ob- 
tained at  experimental  plant  were:  Average  evaporation  per  pound  of  dry 
fuel  burned,  9  lb.  of  water  from  and  at  212  deg.  fahr. ;  average  temperature 
in  combustion  chamber,  2300  deg.  fahr.;  average  temperature  of  waste  gases 
in  breeching  above  boiler,  550  deg.  fahr.  Carbon  dioxide  content  in  waste 
gases,  14.5  per  cent. 

See   also    Coal,    Purchasing   on    Specifications;   Oil   Fuel;   Pulverized   Coal. 

FURNACES,  ELECTRIC 

See  Electric  Furnaces. 

FURNACES,  HOT-AIR 

Testing.  A  Report  of  Progress  in  Warm  Air  Furnace  Testing  at  the  University  of 
Illinois,  A.  C.  Willard.  Jl.  Am.  Soc.  Heating  &  Ventilating  Engrs.,  vol.  26, 
no.  2,  Mar.  1920,  pp.  127-148,  13  figs.  It  has  so  far  been  found  that  warm- 
air  furnace  testing  is  "a  question  of  true  air-velocity  and  true  air-temperature 
measurement  and  nothing  else,  as  all  other  problems  become  insignificant 
when  compared  with  these  two." 

FURNACES,  METALLURGICAL 

See  Pulverized  Coal,  Metallurgical  Furnaces. 

FURNACES,  REVERBERATORY 

Ixaconda  Copper  Co.  Reverberatory  Furnace  for  Treating  Converter  Slag  at 
Anaconda,  Frederick  Laist  and  H.  J.  Maguire.  Min.  &  Metallurgy,  no.  157, 
section  13,  Jan.  1920,  12  pp.,  4  figs.  Inside  length  of  furnace,  from  burners 
to  skimming  block,  is  153  ft.  and  inside  width  is  23  ft.  4  in.  Pulverized  coal 
is  conveyed  by  14-in.  screw  conveyor  from  coal-dust  plant,  a  distance  of  525 
ft.,  and  is  delivered  to  24-ton  bin  back  of  burners. 

GAGES 

Position.  Position  Gauges:  Their  Jigs,  Construction  and  Calculations,  Arthur  G. 
Robson.  Engr.,  vol.  129,  no.  3346,  Feb.  13,  1920,  pp.  157-160,  23  figs.  As 
example  of  calculations  involved  in  manufacture  of  position  gages,  method  of 
procedure  in  manufacture  of  gage  consisting  of  circular  boss  and  curved  portion 
nearly  semi-circular  mounted  on  base  is  pointed  out. 

GALVANIZING 

English  Practice.  English  Galvanizing  Practice,  A.  J.  Franklin.  Metal  Industry 
iN.Y.1,  vol.  18,  no.  2,  Feb.  1920.  pp.  73-76,  2  figs.  Advantages  are  claimed 
for  British  practice  of  using  muriatic  acid  in  preference  to  vitriol  for  pickling 
in  zincing  process.  It  is  also  noted  that  British  government  inspectors  often 
specify  cold  galvanizing  specially  for  important  components  in  naval  work. 

GALVANOMETERS 

Vibr\tion  Type.  A  New  Form  of  Vibration  Galvanometer,  P.  G.  Agnew.  Jl. 
Am.  Inst.  Elec.  Engrs..  vol.  39.  no.  2.  Feb.  1920,  pp.  158-161,  6  figs.  Instrument 
consists  essentially  of  fine  steel  wire  mounted  on  one  pole  of  permanent  magnet 
and  so  arranged  that  free  end  of  wire  may  vibrate  between  poles  of  an  electro- 
magnet through  which  current  to  be  detected  passes. 

GAS 

Combustion,  Efficiency  of.  Principles  of  Gas  Combustion,  O.  L.  Kowalke. 
Jl.  Western  Soc  Engrs.,  vol.  25.  no.  4,  Feb.  20,  1920,  pp.  113-123,  8  fig- 
Account  of  experiments  conducted  at  University  of  Wisconsin  with  a  view  of 
determining  relative  efficiency  of  ordinary  Bunsen  combustion  as  it  is  prac- 
ticed in  most  gas-fired  furnaces  and  so-called  surface  combustion.  It  was 
found  that  with  equal  rates  of  gas  consumption,  rates  of  temperature-rise 
were  practically  the  same  in  both  cases. 

Industrial  Applications.  Gas  in  Relation  to  Industrial  Production  and  National 
Economy,  H.  M.  Thornton.  Gas  Jl  ,  vol.  149,  no.  2966,  Mar  16,  1920,  pp. 
626-634,  11  figs.  Examples  of  industrial  applications  of  gas  are  quoted,  such 
as  gas-operated  heat-treatment  shop  of  motor  works,  "Kotoflam"  tool-hard- 
ening gas  furnaces,  etc.      Paper  read   before   Royal  Soc.  of  Arts. 


GAS  MANUFACTURE 

Generating  Sets,  Sizes  of.  Tables  for  Gas  Engineers,  A.  W.  H.  Griepe.  Gas 
Age,  vol.  45,  no.  6,  Mar.  25,  1920,  pp.  256-257,  2  figs.  Data  given  include 
sizes  of  water-gas  generating  sets  and  of  oil-gas  generating  sets,  together  with 
capacity  of  coal-gas  benches. 

Mixtures,  Analysis  of.  Automatic  Methods  of  Gas  Analysis  Depending  Upon 
Thermal  Conductivity.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  4,  Apr.  1920. 
pp.  359-366,  7  figs.  Apparatus  for  continuous  analysis  of  gas  mixtures  by- 
electrical  method  depending  upon  thermal  conductivity  is  described.  Method 
devised  by  Bureau  of  Standards  is  modified  by  introduction  of  balanced 
bridge  arrangement. 

GEARS 

Ball-Micrometer,  Measurement  of.  Measurement  of  Gear  Wheels  with  Ball 
Micrometer,  W.  H.  Cowlin.  Machy.  (Lond.),  vol.  15,  no.  389,  Mar.  11,  1920. 
pp.  762-763,  3  figs.  Table  intended  to  simplify  calculations  of  distance  be- 
tween centres  of  balls. 

Helical.  The  Helical  Gear,  Its  Design  and  Application.  Can.  Machy.,  vol.  23, 
nos.  11  and  12,  Mar.  11  and  18,  1920,  pp.  263-269,  8  figs.,  and  287-291,  8  figs. 
Application  of  helical  twisted  teeth  to  gears  operating  on  parallel  axes,  together 
with  data  on  design,  application  and  production. 

Testing  Machine  for.  Gear-Testing  Machine.  Machy.  (Lond.),  vol.  15,  no.  392, 
Apr.  1,  1920,  pp.  862-864,  8  figs.  Machine  designed  to  test  spur  gears  for 
accuracy  of  tooth  profile  and  concentricity.  Principle  on  which  machine  opera- 
tes is  comparison  of  rolling  action  of  pair  of  gears  under  test  with  rolling 
action  of  two  circular  disks,  result  being  recorded  on  chart. 

GIRDERS 

Buckling  of.  The  Buckling  of  Framed  Girders  (Die  Durchbiegung  der  Rabmen- 
triiger),  E.  Elwitz.  Zeitschrift  fiir  Bauwesen,  vol.  69,  nos.  10-12,  1919,  pp. 
703-742,  35  figs.  Investigation  of  girders  with  polygonal  chords  as  a  supple- 
ment to  work  published  in  same  journal  (nos.  10-12,  1916)  on  buckling  of 
girders  with  parallel  chords.  Tables  and  formula?  are  given  for  all  forms  of 
polygonal  girders,  half-parabolic  and  parabolic  girders  with  two  symmetrical 
axes,   lattice   girders,   etc. 

GLASS 

Tests  of.  Comparison  Tests  for  Striae  in  Optical  Glass,  by  the  Braschear  Converg- 
ing Light,  Direct  View  Method,  the  Bureau  of  Standards  Tank  Immersion 
Method,  and  the  Short  Range  Projection  Method,  L.  E.  Dodd.  Jl.  Am.. 
Ceramic  Soc,  vol.  2,  no.  12,  Dec.  1919,  pp.  977-1006,  5  figs.  Short-range 
projection  method  was  found  to  compare  favorably  with  others,  and  it  is,  there- 
fore, pronounced  acceptable  for  regular  use  for  instruments  for  optical  glass 
with  striae  even  with  ground  surfaces  and  white  light. 

Ultra-Violet  Transmission.  The  Ultra-Violet  and  Visible  Transmission  of 
Various  Colored  Glasses.  Dept.  Commerce,  Technologic  Papers  of  Bur.  of 
Standards,  no.  148,  Mar.  19,  1920,  27  pp.,  26  figs.  Spectral  transmission 
curves  for  87  samples  of  glass  representing  over  50  different  kinds,  mostly 
colored,  are  given,  mostly  of  American  manufacture,  but  comparison  is  afforded 
with  samples  of  Jena  glass  obtained  before  the  war.  Practical  uses  are  indic- 
ated, such  as  ultra-violet  signaling,  railway  signaling,  protection  of  eyes,  etc. 

GLASS  MANUFACTURE 

Fusing  Glass  Sand,  Methods  of.  Commercial  Development  of  Fused  Silica, 
John  Scharl  and  Wallace  Savage.  Chem.  &  Met.  Eng.,  vol.  22,  no.  13.  Mar 
31,  1920.  pp.  593-595,  4  figs.  Account  of  development  of  electrothermal 
processes  of  fusing  glass  sand,  together  with  expositions  of  reactions  taking 
place  between   carbon  and  silica  and  application  of  gas  phases  to  process. 

GLUES 

Tensile  Strength.  Determination  of  the  Tensile  Strength  of  Glue.  George  Hopp 
Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  4,  Apr.  1920.  pp.  356-358,  1  fig.  Method 
suggested  consists  in  melting  glue,  pouring  into  molds,  drying,  cutting  into 
strips  of  definite  size,  and  obtaining  strength  and  stretch  by  pulling  on  tensile 
machine. 

See  also  Aircraft  Construction  Materials,  Glues. 

GOLD  METALLURGY 

Cyaniding.     The  Solubilitv  of  Zinc  in  Cvanide  Solution.-,  11.   A    White.     .11.  Chi 

Met.  &  Min.  SOC.  of  So.  Africa,  vol.  20.  no.  6.  Dec  1919,  pp.  97-101,  5  figs 
Account  of  experiments  conducted  to  determine  effect  of  various  conditions 
which  in  practice  might  affect  consumption  of  zinc  and  particularly  concentra- 
tion of  cyanide  alkalinity  and  oxygen  present 

Milling  Plant,  Alaska.  Milling  Plant  of  the  Alaska-Gastineau  Mining  Co., 
E,  V.  Daveler.  Min  A  Metallurgy,  no  157,  section  II.  jan  1920,  18  pp. 
3  figs.  Ore  milled  is  quartz  containing  gold  and  silver  associated  with  pvrrho- 
tite,  galena,  arsenical  pyrites,  and  zinc  blende. 

Ore  Treatment.     An  Unusual  Process  in  the  Treatment  of  Gold  Ore  B    L.Gardiner 

Jl.  Chem.  Met.  &  Min.  Soc.  of  South  Africa,  vol   20,  no   7.  Jan    1920,  pp.  109- 
117.     Process  consists  iii  subjecting  ore  to  action   of   heal    preparatory    to 
treatment  by  cyanide  solutions,   temperature   to   which   ore   i-   raised   !- 
much  lower  than  thai   necessary  for  roasting,     It   is  said  thai    nel 
introduction  of  this  system  at   Connemara    Mine  in  Southern   HI- 
been  to  increase  extraction  from  lis  to  86  per  cenl   with  little  i 
working  costs. 
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GOLD  MIXING 


UC1TT  is'      Electricity  in  Cold  and  Silver  Mining,  B.  B.  Beckett.     Jl.  Elec- 
tricity, vol.  44.  do.  6,  March  1">,  1920,  pp.  263-265,  4  figs.     Records  of  power 
umption  of  typical  propertj  id  Nevada. 


(,l:  \H  BUCKETS 


Electrically-Driven.  Tlie  Modern  Development  of  Electrically-Driven  Autom- 
atic Grab  Buckets  I  '■,  neuzeitliche  Entwieklung  des  elektrisch  betriebenen 
II  \\  i.ti  rmevcr-  Elektrotechnische  Zeitschrift,  vol.  40, 
17  and  18,  Nov.  20  and  27,  1919,  pp.  600-602  and  610-612.  18  figs.  Descrip- 
tion and  illustrations  of  automatic  grab  buckets  with  electric  motor  attached 
to  frame,  with  stationary  electric  drive,  with  a  single  stationary  driving  motor, 
and   with   two   stationary   driving   motors. 


GRINDING   MACHINES 


Universal.  A  New  Universal  Grinding  Machine.  Machy.  (Lond.),  vol.  15,  no. 
389,  March  11,  1920,  pp.  760-761,  4  figs.  Grinder  has  all-gear  drive,  weighs 
6000  !bs.,  and  is  designed  for  rapidly  grinding  external,  internal  and  face  work. 
Wheel-slide  suspension  weight  is  contained  in  body  of  machine  and  permits 
slide  to  be  set  round  to  any  angle  without  interference  by  weight,  tension  on 
slide  maintained  irrespective  of  its  angular  position. 

HEALTH 

British  Nation-  u.  Insurance  Act.  The  British  National  Health  Insurance  Sys- 
tem, Henry  J.  Harris.  Monthly  Labor  Rev.,  vol.  10,  no.  1,  Jan.  1920,  pp.  45- 
59.  By  act  of  Dec.  16,  1911,  which  came  into  operation  on  July  15,  1912, 
system  of  compulsory  health  and  invalidity  insurance  was  introduced  into 
Great  Britain.  Article  summarizes  provisions  of  this  act  as  amended  by 
legislation  of  1913,  1918  and  1919. 

Miners'  Nystagmus.  Miners'  Nystagmus,  Lister  Llewelyn.  Colliery  Guardian, 
vol.  119,  no.  3081,  Jan.  16,  1920,  pp.  170-171.  Attributes  production  of  this 
disease  principally  to  insufficient  illumination.  Paper  read  before  North 
Staffordshire  Inst.  Min.  Engrs. 

Sickness  Reporting.  A  Standard  Method  of  Sickness  Reporting.  Monthly  Labor 
Rev.,  vol.  10,  no.  1,  Jan.  1920,  pp.  220-223.  Formulated  by  Special  Committee 
on  Industrial  Morbidity  Statistics,  Vital  Statistics  Section  of  Am.  Public 
Health  Assn.,  in  co-operation  with  Public  Health  Service  and  with  advice  and 
assistance  of  other  Government  bureaus. 

See  also  Mining  Industry,  Health  of  Workers. 


HEAT 


Dissipation  by  Various  Surfaces.  The  Dissipation  of  Heat  by  Various  Surfaces, 
T.  S.  Taylor.  Mech.  Engr.,  vol.  42,  no.  4,  Apr.  1920,  pp.  230-232  and  259, 
4  figs.  Using  bare  tin  as  standard  of  reference,  it  was  found  in  experiments 
that  tin  covered  with  0.013  in.  of  sheet  asbestos  dissipated  about  37  per  cent 
more  heat;  asbestos-covered  tin  having  layer  of  dust,  32  per  cent  more;  and 
tin  with  layer  of  dust  only,  7  per  cent  more.  Thickness  of  0.4  in.  of  absestos 
resulted  in  saving  of  25  per  cent  over  that  of  bare  pipe,  and  seven  layers  of 
0.013-in.  sheet  asbestos  loosely  applied,  75  per  cent. 

HEAT  TREATMENT 

See  Steel,  Heat  Treatment  of. 

HEAT  TRANSMISSION 

Mash  Cookers  and  Brew  Kettles.  Transmission  of  Heat  in  Mash  Cookers  and 
brew  Kettles  (Ueber  ,len  Wannedurchgang  an  Heizkorpern  von  Dampfphan- 
nen),  Karl  I'ehrmann,  Zeitschrift  des  Vereines  deutseher  Ingenieure,  vol.  63, 
no.  40,  Oct.  4,  1919,  pp.  973-978,  6  figs.  Deals  with  heat  transmission  in 
kettles  and  cookers  employed  in  breweries  for  boiling  mash  and  wort.  Exper- 
iments are  said  to  demonstrate  the  dependence  of  coefficient  of  heat  transfer 
on  pressure  of  superheated  steam. 

BEAVY-OIL  ENGINES 

I  tie  \  Not  Crude  Oil  Engine.  Engr.,  vol.  129,  no.  3350,  March  12,  1920, 
pp.  2iK-2SO,  9  lit?-..  Kour-vylimlei  hoi  bull,  heavy-oil  engine  manufactured 
by  V\  H.Allen,  Son  A-  Co.,  Ltd.,  Bedford,  England.  Engine  is  said  to  be 
Capable  of  runnmc  at  no  load  ewn  when  operating  on  heavy  residual  oil. 
Reason  for  this  ,  ascribed  to  spherical  shape  of  combustion  chamber  and 
the  (act  that,  in  regulating  injection  to  suit  load,  governor  not  only  varies 
quantity  bul  also  tune  o)  injection     o  that  at  light  load  injection  may  take 
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HOISTS 


Mine,  Electric.  Electric  Winding  Engines  and  Mine  Hoists,  H.  H.  Broughton. 
Elecn.,  vol.  84,  nos.  2182  and  2186,  March  12  and  April  9,  1920,  pp.  2S6-289, 
and  390-392,  3  figs.  Mar.  12:  Methods  of  estimating  moments  of  inertia  are 
explained,  and  tables  are  given  indicating  inertia  of  rotors  of  50-cycle  induction 
motors  and  inertia  of  cylindrical  drums.  Apr.  9:  Geared  three-phase  window 
for  shaft  of  uniform  slope.     (Continuation  of  serial.) 


HOUSES 


Walls,  Heat  Permeability  of.  A  Simple  and  Practical  Method  for  Determining 
insulation  of  Various  Forms  of  Building  Construction  (Ein  einfaches.  prak- 
tisches  Verfahren  zur  Bestimmung  des  Warmeschutzes  verschiedener  Bau- 
weisen),  Karl  Hencky.  Gesundheits-Ingenieur,  vol.  42,  no.  46,  Nov.  15,  1919, 
pp.  469-472,  3  figs.  Methods  for  determining  heat  permeability  of  walls 
which,  it  is  claimed,  is  specially  adaptable  for  examination  of  walls  of  completer 
houses. 


HOUSES,  CONCRETE 


Olympia  Show.  Housing  Exhibition  at  Olympia.  Concrete  &  Constructional 
Eng.,  vol.  15,  no.  3,  March  1920,  pp.  193-198,  8  figs.  Examples  of  methods 
of  small  construction  which  have  been  approved  by  Ministry  of  Health  as 
suitable  for  use  in  connection  with  housing  schemes. 

Plastered  Type.  Plastered  or  Concrete  Gun  Types  of  Concrete  Houses.  Eng. 
&  Contracting,  vol.  53,  no.  12,  March  24,  1920,  p.  325.  Committee  report 
presented  at  National  Conference  on  Concrete  House  Construction. 

HYDRAULIC  TURBINES 

Seewer  Governor.  Seewer's  Method  of  Regulating  High-Head  Pelton  Wheels 
(Seewers  Universalregelung  fur  Hochdruck-Pelton-Turbinen),  F.  Prasil. 
Zeitschrift  des  Vereines  deutseher  Ingenieure,  vol.  63.  no.  48,  Nov.  29.  1919, 
pp.  1194-1200,  24  figs.  Discusses  principle  of  jet  dispersion  and  its  realization 
by  means  of  movable  guide  plates  in  the  nozzle.  Description  of  construction 
and  operation  based  on  verbal  and  written  report  of  Seewer,  as  well  as  observa 
tions  of  writer  and  his  assistants  during  tests.  Results  of  experiments  are 
presented  with  aid  of  tables  and  diagrams. 

Seewer  Universal  Governor  for  High-Pressure  Pelton  Turbines  (Le 
regulateur  universel  systdme  Seewer  pour  turbines  hydrauliques  a  haute  chute 
(Pelton),  L.  Joeffre.  Revue  g<?n£rale  de  l'l5lectricitc\  vol.  6,  no.  26.  Dec.  1? 
1919,  pp.  935-940,  7  figs.  Deviation  of  jet  is  accomplished  by  dispersing 
it  by  means  of  guiding  elements  placed  in  interior  of  piping.  Successful 
operation  of  this  governor  is  said  to  have  been  secured  in  trial  at  laboratories 
of  Zurich  Polytechnic  School. 

HYDROELECTRIC  PLANTS 

Automatic  Stations.  Automatic  Hydro-Electric  Stations.  T.  A.  E.  Belt  Elec. 
World,  vol.  75,  no.  15,  Apr.  10,  1920,  pp.  827-830,  6  figs.  Performance  of 
plant  of  Iowa  Railway  &  Light  Co.  of  Cedar  Rapids,  Iowa  and  of  plant  of 
Ontario  Power  Co.  of  Cal.  are  said  to  attest  reliability  of  automatic  devices. 

Outdoor  Installation.  The  Outdoor  Generating  Station,  H.  W.  Buck.  Gen. 
Elec.  Rev.,  vol.  23,  no.  3,  Mar.  1920,  pp.  194-197,  2  figs.  Drawings  are  shown 
of  hydro-electric  plant  which  was  designed  and  submitted  to  War  Depaitment 
for  development  at  Muscle  Shoals,  Ala.  It  is  argued  that  a  plant  of  this  kind 
is  entirely  feasible  and  offers  decided  advantages  from  standpoint  of  economy 
and  construction. 

Quebec.  Hydro-Electric  Development  at  St.  Jerome,  Que.,  L.  A.  Wright.  Can. 
Engr.,  vol.  38,  no.  12,  Mar.  18,  1920,  pp.  299-302,  7  figs.  Concrete  dam 
with  190-ft.  spillway,  carries  railway  siding.  Shaft  of  hydraulic  turbine  is 
direct  connected  to  generator  and  also  drives  main  power  shaft  of  factory  by 
means  of  speed-reducing  silent  chain. 

Scandinavian.  Power  Developments  in  Scandinavia,  J.  W.  Beckman.  Gen. 
Meeting  Electrochemical  Soc,  April  8-10,  1920,  no.  29,  pp.  403-409.  Resume 
of  developments  of  water  power  for  various  purposes  in  Norway  and  Sweden. 
showing  chronological  rise  of  this  development  and  its  cost  and  the  cost  of 
power  in  those  countries.  It  is  estimated  that  Norway  has  potential  water 
power  of  7,500,000  hp.,  or  3020  hp.  per  1000  inhabitants;  "Sweden,  6,200.000  hp. 
or  1050  hp.  per  1000;  and  United  States,  67,000,000  hp.  or  540  hp.  per  1000. 

Switzerland.  The  Navigation  and  the  Harnessing  of  the  Hhine  (Le  Rhin  aim 
points  de  vue  de  la  navigation  et  des  forces  hydrauliques).  Vie  Technique  ,V 
Industrielle,  vol.  1,  no.  5,  Feb.  1920,  pp.  357-363,  14  figs.  Hydroelectric  power 
plant  under  construction  at  Eglisan  where  it  is  expected  maximum  power  of 
24,000  hp.   will  be  developed.     (Continuation  of  serial.) 

ICE  PLANTS 

Electric  Operation.  Operating  an  Ice  Plant.  C.  E.  Hose.  Refrigerating  World, 
vol.  55,  no.  3,  Mar.  1920,  pp.  13-16,  2  figs.  Substitution  of  electric  motors 
for  oil  engines  at  plant  of  Arkansas  Cold  Storage  Co.,  Little  Rock.  Ark.,  is 
said  to  have  resulted  in  decrease  of  operating  cost. 

Management.  Men  and  Machinery  in  the  Ice  Plant,  Kile  S.  Ormsby.  Am  Soc. 
Refrigerating  Engrs.,  vol.  6,  no.  2,  Sept.  1919,  pp.   103-107.    instances  an 

related  where,  it   is  said,  introduction  of  modern  methods  and  organization  by 
modern    methods    improved    efficiency    and    increased    output    of    plant 
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ignition- 


sets.  Compact  Form  of  Ignition  Set  on  1920  Car  Models.  Automotive  Industries, 
vol.  42,  no.  13,  March  25,  1920,  pp.  754-755,  3  figs.  Features  possessed  by 
Westinghouse  ignition  system  are  said  to  be  self-lubricating  cam,  compactness, 
efficiency  of  coil,  breaker  contacts  requiring  little  adjustment,  and  condenser 
that  is  claimed  to  be  indestructible. 

Theory  of.     The  Process  of  Ignition,  A.  P.  Young  and  H.  Warren.     Automobile 

kEngr.,   vol.   10,   no.    13G,   March   1920,   pp.    115-130,   45   figs.     Production   of 
mixture,  generation  of  spark,  and  inception  of  explosion  are  discussed  in  rela- 
tion to  one  another.     Conclusions  arrived  at  are  based  on  results  of  experimental 
investigation  carried  out  by  writers. 
A! 


ILLUMINATION 


all  Colors  and.  Effect  of  Color  of  Walls  and  Ceilings  on  Resultant  Illumination, 
A.  L.  Powell.  Gen.  Elec.  Rev.,  vol.  23,  no.  3.  Mar.  1920,  pp.  209-213,  1  fig. 
Outline  is  given  of  color  schemes  for  walls,  ceilings  and  fixtures  that  have  been 
found  to  give  good  results  in  industrial  plants,  offices,  schools,  stores  and 
residences. 


INDUCTANCE 


Cylindrical  Conductors.  Mutual  Inductance  of  Two  Straight  Cylindrical 
Conductors  which  Lie  in  Parallel  Planes  but  Which  are  not  Themselves  Parallel, 
Albert  M.  Jacobs.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  3,  Mar.  1920,  pp. 
244-245.  Formula?  are  derived  for  case  of  symmetrical  arrangement,  and  it  is 
pointed  out  how  they  may  be  applied  in  case  of  unsymmetrical  arrangement. 

INDUSTRIAL  MANAGEMENT 

Emergency  Production.  Converting  a  Machine  Shop  to  Emergency  Production, 
Ellsworth  Sheldon.  Am.  Mach.,  vol.  52,  no.  9,  Feb.  26,  1920,  pp.  431-437, 
27  figs.  Experience  of  Schickel  Motor  Co.,  Stamford,  Conn.,  which  during 
war  turned  from  manufacture  of  motorcycles  to  that  of  Liberty  motor  parts, 
specially  valve  rocker-arm. 

Planning  and  Control.  Improving  Shop  Methods  by  Analysis — I,  L.  V.  Estes. 
Indus.  Management,  vol.  59,  no.  4,  Apr.  1920,  pp.  306-310.  It  is  noted  that 
scientific  analysis  has  been  supplied  more  to  shop  problems  dealing  with  feeds, 
speeds,  machinery,  production  times,  and  the  like,  than  the  broader  problems 
of  planning  and  control.  Results  that  can  be  obtained  from  both  of  these 
groups  of  analyses  are  outlined  by  references  to  particular  problems  that  have 
been  successfully  solved. 

Planning  Department.  Scientific  Management,  Henry  Atkinson.  Eng.  & 
Indus.  Management,  vol.  3,  no.  12,  Mar.  18,  1920,  pp.  355-357,  2  figs.  Illustrates 
diagrammatically  relationship  between  planning  department  and  other  depart- 
ments. 

Production,  Influence  on.  Phases  of  Works  Management,  H.  Mansforth.  Eng. 
&  Indus.  Management,  vol.  3,  no.  10,  Mar.  4,  1920,  pp.  306-308.  Influence  of 
policy  followed  by  employment  department  on  production. 

Shop  Orders.  Works  Organization — II,  E.  Mortimer  Rose.  Mech.  World,  vol.  67, 
no.  1732,  March  12,  1920,  pp.  165-166,  4  figs.  Suggested  forms  for  work  shop 
orders. 

Tool  and  Fixture  Control.  Tool  and  Fixture  Control  in  Woodworking,  Carle  M. 
Bigelow.  Indus.  Management,  vol.  59,  no.  4,  Apr.  1920,  pp.  284-287,  11  figs. 
Writer  shows  losses  and  efficiencies  arising  from  unscientific  tool  and  fixture 
control,  and  gives  in  detail  practice  he  has  developed  for  designating  all  kinds 
of  patterns  and  tools  and  storing  them  systematically  and  keeping  them  in 
repair.  He  also  gives  method  for  controlling  repair  work  of  machines  and 
equipment. 

See  also  Foundries,  Organization;  Ice  Plants,  Management;  Jigs,  Production; 
Taylor  System;    Time  Study. 

INDUSTRIAL  RELATIONS 

Kansas  Court.  The  Kansas  Court  of  Industrial  Relations,  P.  F.  Walker.  Indus. 
Management,  vol.  59,  no.  4,  Apr.  1920,  pp.  290-293.  Law  creating  Court 
of  Industrial  Relations  became  effective  on  Jan.  24.  It  is  said  that  law  has 
confidence  of  all  parties  of  state.  Events  leading  to  passage  of  law  are  related 
and  its  general  provisions  quoted. 


IRON 

Carbon  Determination.  Carbon  in  Iron,  T.  D.  Yensen.  General  Meeting  Am. 
Electrochemical  Soc,  April  8-10,  1920,  paper  4,  pp.  43-58,  2  figs.  In  order  t" 
eliminate  errors  due  to  absorption  and  weighing  in  ordinary  method  of  determin- 
ing carbon  in  iron  and  steel,  it  is  suggested  to  freeze  out  CO2  with  liquid  air  and 
allow  it  to  expand  into  volume,  noting  increase  in  pressure.  Differentiation 
between  absorbed  carbon  and  that  existing  in  combined  form  is  effected  by 
making  two  heatings,  one  to  600  deg.  cent,  in  vacuo  and  other  to  1000  deg.  cent, 
or  higher  in  oxygen. 

Wrought,  Corrosion  of.  Influence  of  Enclosed  Slag  on  the  Corrosion  of  Wrought 
Iron,  L.  T.  Richardson.  General  Meeting  Am.  Electrochemical  Soc,  April 
8-10,  1920,  paper  9,  pp.  99-104,  3  figs. 

IRON  CASTINGS 
See   Diesel  Engines,   Castings  for, 

IRON  FOUNDING 

Filling  Shrink  Holes.  The  Welder  in  the  Iron  Foundrv,  David  Baxter  Acetylene 
Jl.,  vol.  21,  no.  10,  Apr.  1920,  pp.  667-673,  4  figs.  "Directions  for  filling  shrink 
holes. 

IRON  METALLURGY 

Alpha  and  Beta  Crystals.  Crystallography  of  Alpha  and  Beta  Iron,  Federico 
Giolitti.  Chem.  &  Met.  Eng.,  vol.  22,  no.  13,  March  31,  1920,  pp.  585-589, 
17  figs.  Classification  of  various  miscrocopic  appearances  of  hypo-eutectoid 
steels  based  upon  hypothesis  that  alpha  iron  has  plate-like  habit  while  beta 
iron  has  granular  habit. 

IRON  MINING 

Newfoundland.  The  Sinking  of  Wabana  No.  3  Slopes,  Newfoundland,  R.  E. 
Chambers.  Iron  &  Steel  of  Canada,  vol.  3,  no.  2,  March  1920,  pp.  52-61,  9  figs 
Work  consisted  in  driving  two  parallel  slopes,  each  two  miles  long,  and  each 
with  cross-section  of  10  ft.  x  17  ft.  at  average  grade  of  about  13  per  cent  from 
main  level  of  Scotia  submarine  mine  to  surface  near  outcrop  of  lower  bed  of  ore. 

IRON-NICKEL  ALLOYS 

Forgeability.  Forgeability  of  Iron-Nickel  Alloys,  T.  D.  Yensen.  Min.  &  Metal- 
lurgy, no.  157,  section  9,  Jan.  1920,  12  pp.,  13  figs.  Experimental  Pure  iron- 
nickel  alloys  did  not  forge  readily  at  ordinary  forging  temperatures;  aluminum, 
carbon,  magnesium,  or  silicon  had  little  or  no  effect  upon  forgeability;  mangan- 
ese or  titanium  in  amounts  of  2  per  cent  made  alloys  forgeable. 

Magnetic  Properties.  Magnetic  Properties  of  Iron-Nickel  Alloys,  T.  D.  Yensen. 
Elec.  World,  vol.  75,  no.  14,  April  3,  1920,  pp.  774-777,  9  figs.  Investigations 
undertaken  at  research  laboratory,  Westinghouse  Electric  &  Manufacturing 
Co.  to  determine  whether  any  iron-nickel  alloys  could  be  found  having  higher 
saturation  value  than  pure  iron.  Results  showed  that  saturation  value  de- 
creases slowly  with  increase  in  nickel  content  up  to  20  per  cent  Ni,  then  rapidly 
to  30  per  cent,  again  rises  rapidly  to  50  per  cent,  and  falls  off  gradually  towards 
100  per  cent  Ni.     At  no  point  does  it  exceed  that  of  pure  iron. 

IRRIGATION 

Ditch  Calculations.  Determination  of  Lateral  Capacities  to  Supply  Irrigation 
Requirements,  J.  L.  Franzen.  Contract  Ree.,  vol.  34,  no.  11,  Mar.  17,  1920, 
pp.  244-249,  4  figs.  Procedure  used  in  calculating  size  and  profile  of  ditches, 
taking  seepage  loss  into  consideration.  How  crop  requirements  govern  applic- 
ations of  water  and  period  of  irrigation. 

Power-Irrigation  Development.  Fontana  Power-Irrigation  Development,  C.  H. 
Tallant.  Jl.  Electricity,  vol.  44,  no.  5,  March  ] ,  1920,  pp.  207-208,  4  figs. 
Irrigation  company  operates  works  and  reclamation  project  on  large  scale  and 
develops  power  as  by  product. 

JIGS 

Production.  Successful  Systems  Applied  to  Jig  and  Tool  Production,  S.  E.  Crooke 
Machy.  (Lond),  vol.  15,  no.  390,  March  18.  1920,  pp.  786-788.  5  figs.  System 
is  suggested  for  controlling  amount  of  work  flowing  into  tool  room. 

LABOR 


INSULATORS,  ELECTRIC 

Porcelain.  A  Shrinkage  Method  for  Fastening  Bodies  in  the  Hallow  Spaces  of 
Porcelain  Articles,  in  Particular  for  the  Manufacture  of  Insulators  Consisting 
of  Two  or  More  Parts.  (Verfahren  zum  Befestigen  von  Kdrpern  in  Hohlrau- 
men  von  Porzellangegenstanden,  insbesondere  zur  Herstellung  zwei  oder 
mehrteiliger  Isolatoren  durch  Abschrumpfen).  Zeigelwelt,  vol.  50,  no.  79, 
Oct.  18.  1919,  pp.  483,  1  fig.  Description  of  process  patented  by  H.  Schomburg 
&  Sons,  Grossdubrau,  Saxony. 

INTERNAL-COMBUSTION  ENGINES 

.See  Aeroplane  Engines;   Automobile  Engines;   Diesel  Engines;   Heavy   Oil 
Engines;   Ignition;  Oil  Engines. 


Bibliography.  Publications  Relating  to  Labor.  Monthly  Labor  Rev.,  vol.  10. 
no.  1 ,  Jan.  1920,  pp.  284-303.  List  of  official  and  unofficial  periodicals  published 
in  U.  S.,  Australia,  Canada,  France,  Germany,  Great  Britain,  India,  Italy, 
New  Zealand,  Roumania  and  Switzerland. 

Eight-Hour  Laws.  Comparison  of  Foreign  Eight-Hour  Laws,  Leifur  Magnusson. 
Monthly  Labor  Rev.,  vol.  10,  no.  3,  March  1920,  pp.  184-198.  Compan-i 
is  made  of  provisions  of  various  8-hour  laws  and  international  8-hour  convention 
adopted  at.  International  Labor  Conference  in  Washington,  Oct.  29— Nov. 
29,  1919.  International  convention  is  found  more  definite  and  comprehensive 
than  legislation  provisions  so  far  adopted  by  various  countries. 

International  Conference.  The  International  Labor  Conference,  V.  B.  Turner. 
Monthly  Labor  Rev.,  vol.  10.  no.  1,  Jan.  1920.  pp.  1-26.  Account  of  work 
done  by  first  world  labor  conference  which  was  in  session  in  Washington  from 
Oct.  22  to  Nov.  29,  1919.  and  was  called  in  accordance  with  provisions  of 
labor  convention  in   Peace   Treaty. 
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LABOR  TURNOVER 

Measurement.  The  Mathematics  of  Labor  Turnover.  Carl  G.  Barth.  Indus. 
Management,  vol  59,  no  I,  Apr.  1920,  pp.  315-318,  4  figs.  It  is  concluded 
from  mathematical  analysis  that  labor  turnover  should  be  measured  by  dividing 
average  total  payroll  into  factor  of  total  separations  of  workers  from  a  force. 


Shaw.     Machy.    (Lond.),  vol.    15, 
figs.     Principles  and  operation   of 


LATHES 

Relieving.  The  Relieving  Lathe,  Francis  W. 
no.  3s7.  Feb.  26,  1920,  pp.  673-684,  11 
spiral  relieving  mechanism. 

Turret  Labour  Saving  Machines  of  the  Capstan  Lathe  and  Combination  Turret 
Lathe  Class  for  Commercial  Purposes,  G.  H.  Smith.  Managing  Eng.,  vol.  i>, 
no.  9,  Jan.,  1920.  pp.  205-211.  Suggestions  in  regard  to  design  of  headstocks, 
pulley  mounting,  friction  clutches,  shafts  and  positive  clutches,  gearing,  etc. 
Turret  Lathe  Practice  Machy,  (N.  Y.),  vol.  26,  no.  6,  Feb.,  1920, 
pp.   514-520,   28   figs.     Practice   of  Warner   &  Swasey  Co.,  Cleveland,   Ohio. 

LIGHTING 

D\yijght  S  win,;.  Daylight  Saving,  Preston  S.  Millar.  Jl.  Am.  Inst.  Elec.  Engrs., 
vol.  39,  no.  2,  Feb.,  1920,  pp.  140-158,  13  figs.  It  is  estimated  that  annual 
saving  in  United  States  of  19,250,000  could  be  effected  by  daylight  saving,  but 
as  economic  losses  resulting  in  consequence  of  interference  with  agriculture, 
dairying  and  truck  gardening  are  valued  at  over  1,000,000,000,  it  is  concluded 
that  solution  of  problem  lies  in  diversification  of  hours  of  industry. 

Strbets  Constant  Potential  Series  Lighting,  Chas.  P.  Steinmetz.  Jl.  Am.  Inst. 
Kite.  Engrs.,  vol.  39,  no.  3,  Mar.,  1920,  pp.  245-248.  Comparison  of  three  types 
of  high-voltage  street-lighting  systems:  constant-current  series,  constant- 
potential  series,  and  constant-potential  multiple  systems. 

Village  Communities.  Lighting  for  Country  Homes  and  Village  Communities, 
Wm.  Kunerth.  Official  Publication  Iowa  State  College  Agriculture  &  Me- 
chanic Arts,  vol.  18,  no.  19,  Oct.  8,  1919,  32  pp.,  26  figs.  Necessity  for  better 
light  in  village  communities  is  emphasized  by  statement  that  New  York  State 
Health  Department  has  found  that  while  21  per  cent  of  country  school  children 
have  defective  vision,  only  five  per  cent  of  city  school  children  are  so  afflicted. 
Schemes  of  illumination  for  such  communities  are  suggested  and  their  compar- 
ative costs  indicated. 


See  also  Illumination. 


LIGNITE 


Germany.  Utilization  in.  The  Utilization  of  Lignite  Mines  for  Alleviation  of  the 
Coal  Famine  (Die  Heranziehung  des  Braunkohlenbergbanes  zur  Linderung 
der  Kohlennot),  H.  Kegel.  Zeitschrift  des  Vereines  deutscher  Ingenieure, 
vol.  64,  no.  6,  Feb.  7,  1920,  pp.  125-129,  4  figs.  States  that  the  German 
lignite  fields  contain  more  than  15  billion  tons.  The  low  peat  value  necessitates 
production  of  rich  briquets  from  dry  raw  lignite:  along  with  recovery  of  low- 
temperature  tar,  lignite  coke  can  be  recovered  which  is  said  to  be  a  valuable 
house  fuel.     (To  be  continued.) 

See  also  Boiler  Firing,  Pulverized  Lignite;  Fuels,  Lignite,  etc. 

LIQUID  AIR 

See  Explosives,  Liquid  Air. 

LOCOMOTIVE  BOILERS 

Tubb  Costs.     Locomotive  Boiler  Tubes.     Ry.  Gaz.,  vol.  32,  no.  13,  Mar.  26,  1920, 

Bp.  495-496.     Table  showing  cost  of  tubes  for  each  of  604  engines  of  London, 
righton  &  South  Coast  Railway  in  copper,  brass,  and  steel. 

LOCOMOTIVES 

Coai.inc.  Si  ition  for.  New  Coaling  Station  Speeds  up  Engine  Service.  Ry.  Age., 
vol.  68,  no.  14.  April  2,  1920,  pp.  1085-1087,  3  figs.  Station  of  Pittsburgh  and 
Lake  Erie  with  capacity  of  750  tons.  Locomotives  are  given  coal,  sand, 
ashes  and  water  service  during  stop  of  20  min.  with  train  leaving  on  estimated 
spacing  of  10  min. 

Cylinders.     The  Casting  and    Machining   of  Locomotive  Cylinders.     Ry.   Engr., 
vol.   41,   no.   483,   April    1920,   pp.    175-1x3,    12  figs.     Methods  employed    in 
production  of  cylinder  castings  w  it  h  piston-valve  steam  chests  for  three-cylinder 
freight   locomotive  ol  Great  Northern  Ry. 

lii'  rail        Sei    Electric   Locomotives. 

Mi.nl.     Set    Mini    l.'nomotives. 

Stokers  on      Mechanical  Stokers   on    Locomotive:       Rj     Jl.,  vol.  26,  no.  2,  Feb. 
pp     17   [9       '  ommittei     repo   I    '"lore  Traveling   Engrs.'   Assn. 

Valves,  I  n   Fuel  Consumption,  .1.  W. 

Hardv.       Rj     -M      VOl    26    no      !,  Feb     1920    pp    L'l-20.      Tests    made  on  Houston 

ft  Galveston  divi  ion  of  Southern  Pacific  to  determine  increase  in  fuel  consump- 
tion resulting  from  operating  lo<  oi  ines  with  valves  out  oi  adjust  incut. 
Pap  i                                 Ry.  Fuel  Assn 

i  i  i'.i:i(   \  i  i\<;  OILS 

Economic  i  hlization  The  Economic  i  tilization  ol  I  ubricating  Oils  CWirtschaft- 
liche  Schmierol   iu  nutzung      n  inn      Kraft    una    Betrieb,   vol    .'<. 

nos.  14  and  15,  Oct  ISandNo'  I  1919  pp  154  155  and  163-164  Instructions 
for  utilization  of  lubricating  oil  ind  the  production  and  application  of  substitutes 


LUBRICATION 

Fatty  Oils  anu  Acids.  The  Theory  and  Practice  of  Lubrication;  The  "Gerrr. 
Process,  Henry  M.  Wells  and  James  E.  Southcombe.  Jl.  Soc.  Chem.  Industr 
vol.  39,  no.  5,  March  15,  1920,  pp.  51T-55T  and  (discussion)  pp.  55T-60T 
5  figs.  Writers  conclude  from  physical  and  physico-chemical  study  of  lubrica 
tion,  as  well  as  from  their  experience  that  fatty  compounded  oils  are  unnecessarj 
for  many  purposes  of  lubrication  and  that  fatty  acids  can  entirely  and  complete! 
displace  oils  for  such  purposes. 

MAGNETOS 

High  Tension,  Characteristics  of.  Characteristics  of  High-Tension  Magnetos 
Nat.  Advisory  Committee  for  Aeronautics,  report  no.  58,  1920,  23  pp.  22  figs 
Analysis  of  successive  operations,  showing  connection  between  several  phe 
nomena  concerned  and  their  relative  importance  on  basis  of  energy  transformed 
Method  for  measuring  ratio  of  turns  of  high-tension  magnetos  or  inductio 
coils  is  suggested  and  result  of  its  application  to  various  magnetos  is  quoted 

MANGANESE 

Ore,  Electric  Smelting  of.  Electric  Furnace  Smelting  of  Montana  Manganesi 
Ores,  E.  S.  Bard  well.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  15,  Apr.  14 
1920,  pp.  681-685.  Balance  sheet  of  10-day  electric  furnace  test.  Discussion 
of  slag  and  furnace  losses,  together  with  method  of  calculating  charges.  Descrip 
tion  of  electric  furnace  plant  at  Great  Falls.  Paper  read  before  Am.  Electro- 
chemical Soc. 

MANOMETERS 

Gaging  of.  Tavel  Apparatus  for  Gaging  Metallic  Manometers  (Appareil,  system 
Tavel,  pour  l'£talonnage  des  manometres  m£talliques).  Genie  Civil,  vol.  76. 
no.  2,  Jan.  10,  1920,  pp.  47-48,  1  fig.  Manometric  column  of  apparatus  is 
made  up  of  steel-pipe  sections,  each  of  length  corresponding  to  mercury  column 
giving  pressure  of  1  kg.  p.  sq.  in.  Isolated  nickel  points  at  each  junction  of 
sections  are  connected  in  series  with  battery  and  lamp.  As  mercury  ascends 
pressure  is  read  off  by  number  opposite  last  lamp  lighted. 

MARINE  BOILERS 

Combustion-Chamber  Temperature,  Measurement.  Observing  Temperatures 
in  Marine  Propelling  Installations.  Engr.,  vol.  129,  no.  3348,  Feb.  27.  1920, 
pp.  226-228,  10  figs.  Diagrams  are  presented  which  show  results  of  measuring 
temperatures  in  combustion  chambers  in  multi-tubular  marine  boiler  by  means 
of  thermo-couples.  Paper  read  before  Northeast  Coast  Instn.  Engrs.  & 
Shipbuilders. 

MARINE  ENGINES 

Vertical  Quadruplex-Expansion  Type.  Machining  and  Erecting  Marine  Engines, 
William  Wylde  and  R.  M.  Sherman.  Int.  Mar.  Eng.,  vol.  25,  no.  4,  April  1920, 
pp.  305-318,  21  figs.  Practice  at  shops  of  Newport  News  Shipbuilding  and  Dry 
Dock  Company,  Newport  News,  Va.  Engine,  construction  of  which  is 
described,  has  cylinders  24  in.,  35  in.,  51  in.,  and  75  in.  in  diameter,  by  51-in. 
stroke.     Stephenson  link-valve  gear  and  is  designed  for  2600  i.hp.  at  70  r.p.m. 

See  also  Diesel  Engines,  Cammellaird.Fullagar;  Two  vs.  Four-Cycle;  Oil 
Engines,  Bergsund;  Neptune. 

MARINE  STEAM  TURBINES 

High-Speed  Impulse  Type.  High-Speed  Impulse  Type  Marine  Turbines.  Ship- 
building &  Shipping  Rec,  vol.  15,  no.  11,  March  11,  1920,  pp.  337-340,  7  figs. 
Units  constructed  for  ship  propulsion  by  Fraser  &  Chalmers  Engineering 
Works,  Erith,  England. 

METAL  ORES 

Balkan  States,  Deposits  in.  The  Balkan  States  as  a  Source  of  Supply  of  Haw 
Material  for  the  German  Metal  Industry  (Der  Balkan  als  neue  Rohstoffquclle 
der  Metal-industrie  Deutschlands),  H.  Ed.  Kepler.  Metall  und  Ers,  vol.  16, 
nos.  16,  18  and  19,  Aug.  22,  Sept.  22  and  Oct.  8,  1919,  pp.  373-375.  115-420 
and  444-455,  4  figs.  Notes  on  gold,  silver,  zinc,  lead,  copper,  chromium, 
granite,  limestone  and  other  ores  found  in  Macedonia,  Moravia  and  Bulgaria. 
(Continuation  of  serial.) 

MILLING  CUTTERS 

Drop  Forcings  for.  High  Speed  Steel  Drop  Forgings  for  Milling  Cutters  and 
Special  Tools,  A.  F.  MacFailand.  Jl.  Am.  Steel  Trcaters  Soc.  vol.  2,  no.  6, 
March  1920,  pp.  279-287,  17  figs.  Advantages  claimed  are  more  homogeneous 
structure,  lower  machine  cost,  lower  scrap  losses,  time  saved  in  making  tool. 
elimination  of  physical  defects,  and  increased  production  obtained  per  tool. 

Screw-Thread,  Tests  of.  Cutting  Pressure.  Cutting  Speeds,  Feed  and  Life  oi 
High-Speed  Steel  Screw  Thread  Milling  Cutters.  II.  F.dcrhcimcr.  Eng.  A 
Indus.  Management,  vol.  3,  no.  10,  Mar.  4.  1920.  pp.  309-311,  5  figs.  Results 
of  tests  showing  influence  Of  cutting  feed  and  speed  of  high-speed  screw  I  In,  ad 
milling  cutters  of  38.5,  48  and  53  nun  diameter  upon  number  of  cut.-  possible 
before  first  regrinding  is  necessary  and  upon  total  life  of  cutter,  as  well  as 
dependence  of  life  upon  cutting  pressure.  Translated  from  Zeitschrift  del 
Vereines  Deutscher  Ingenieure. 

The  ('lilting  Pressure.  Cutting  Speed.  Teed  and  Durability  of  lligh- 
Speed-Tool-Steel  Thread-Milling  Cutters  (Schnittdruck,  Schnittgeschwm- 
digkeit,  Vorschub  unci  Lebensdauer  bei  Gesindefrfisern  bub  Schnellstahl), 
Hermann  Elderheimer.  Zeitschrift  des  Vereines  deutscher  Ingenieure.  vol.  64, 
no  7.  Feb  it,  1920,  pp.  119-153.  15  figs.  By  means  of  experiments  describedi 
writer  has  determined  for  thread-milling  cutters  of  38.5,  48  and  53  5  mm. 
diam  .  influence  of  cutting  spc cil  ami  feed,  on  number  of  cuts  up  to  first  grinding 
and  on  total  life  of  cutters,  as  well  as  the  dependence  of  life  of  cutter  on  cutting 

pressure. 
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MINE  LOCOMOTIVES 


MOTOR  TRUCKS 


Storage  Battery.  Procedure  for  Establishing  a  List  of  Permissible  Storage- 
Battery  Locomotives  for  Use  in  Gaseous  Mines.  Dept.  Interior,  Bureau  of 
Mines,  schedule  15,  Nov.  1919,  10  pp.  Character  of  tests,  conditions  under 
which  storage-battery  locomotives  will  be  tested,  and  fees., 

Storage-Battery  Locomotives  as  Main  Haulage  Motors,  J.  Shanks.  Can. 
Min.  Inst.  Bull.,  no.  90,  Apr.  1920,  pp.  299-308,  4  figs.  Operating  records 
show  that  these  locomotives  are  absolutely  safe,  but  it  is  recommended  that 
in  gaseous  mines  they  should  be  confined  to  operation  in  intake  air  and  should 
not  be  allowed  nearer  a  working  face  than  about  300  ft. 

Storage-Battery  vs.  Trolley.  Selecting  Electric  Haulage  Equipment,  R.  H.  Bacon. 
Elec.  World,  vol.  75,  no.  15,  Apr.  10,  1920,  pp.  831-833,  3  figs.  Comparative 
operating  records  of  trolley  and  storage-battery  locomotives  in  copper  mines 
of  Lake  Superior  district. 


German.  Analysis  of  German  Trucks  by  the  Motor  Transport  Corps,  W.  E.  Xoakes. 
Automotive  Industries,  vol.  42,  no.  15,  Apr.  8,  1920,  pp.  852-853.  Details  of 
Audi,  engine,  a  four-cylinder  L-head  type  with  intake  in  head,  3fV  "  5'  •:  in.i 
with  four-point  suspension  by  upper  half  of  crankease. 

Quad  Type.  Building  "Quad"  Trucks  for  the  Army,  Harry  Satterthwaite.  Am. 
Mach.,  vol.  52,  no.  10,  March  4,  1920,  pp.  509-513,  15  figs.  "Quad"  type  is 
intermediate  between  those  of  standard  trucks  and  of  tractors.  Article  de- 
scribes progressive  assembly  of  chassis  and  also  several  machining  operations 
on   chassis   parts. 

War  Uses.  Military  Transport  Chassis — XIX.  Automobile  Engr.,  vol.  10,  no.  136, 
March  1920,  pp.  107-1 11,7  figs.  Performances  of  Straker-Squire  C.  F.  chassis 
under  war  conditions. 


MINE-RESCUE  STATIONS 

England.  The  Chesterfield  Central  Mine  Rescue  and  Fire  Station.  Colliery 
Guardian,  vol.  118,  no.  3086,  Feb.  20,  1920,  pp.  585-588.  14  figs.  Structural 
details  of  three  central  rescue  and  fire  stations  in  Nottinghamshire  and  Derby- 
shire coal  field. 


Wheels  for.  Physical  Tests  of  Motor-Truck  Wheels,  Charles  P.  Hoffmann. 
Technologic  Papers  Bur.  Standards,  no.  150,  March  17,  1920,  62  pp.,  42  figs. 
Data  on  radial-compression  and  sidethrust  tests  of  cast-steel,  pressed-steel, 
wrought-iron,  and  wooden  wheels  submitted  by  motor-truck  wheel  manufactur- 
ers. As  general  conclusion  it  is  believed  that  wheels  are  stronger  and  heavier 
than  is  necessary. 


MIXES 


NATURAL  GAS 


Trolley  Wiring  Method  of.  Correct  Method  of  Trolley-Wiring  Mines— I,  M.  W. 
Beddow.  Coal  Age,  vol.  17,  no.  17,  April  22.  1920,  pp.  796-798,  4  figs.  Instruc- 
tions in  regard  to  planning  dead-ends  and  suspensions  so  as  to  reduce  mainten- 
ance charges. 

MIXING  INDUSTRY 

Glossary.  A  Glossary  of  the  Mining  and  Mineral  Industry,  Albert  H.  Fay.  Dept. 
Interior,  Bur.  Mines,  bul.  95,  1920,  754  pp.  Contains  about  20,000  terms, 
including  both  technical  and  purely  local  terms  related  to  metal  mining,  coal 
mining,  quarrying,  petroleum  and  natural  gas,  and  metallurgical  works,  as 
well  as  names  of  important  common  minerals  and  rocks,  and  geological  terms. 

Health  of  Workers.  Is  the  Health  of  Mine  Workers  Adversely  Affected  by  Mine 
Conditions?  C.  I,.  Green.  Coal  Age,  vol.  17,  no.  13,  March  25,  1920.  pp.  598- 
599.  Sickness  records  of  mine-working  families  presented  show  that  mine 
workers  enjoy  better  health  than  other  people  and  that  tuberculosis  does  not 
seem  as  prevalent  among  them  as  among  other  workers. 


Carbon-Black  Manufacture.  Carbon  Black — Its  Properties  and  Uses,  G.  St.  J. 
Perrott  and  Reinhardt  Thiessen.  .11.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  4, 
Apr.  1920,  pp.  324-331,  6  figs.  Although  present  process  of  making  carbon 
black  recovers  only  a  few  per  cent  of  carbon  in  gas,  no  other  process  in  practical 
operation  produces  material  with  similar  properties.  In  view  of  diminishing 
supply  of  natural  gas,  it  is  suggested  that  development  work  should  be  directed 
toward  investigation  of  entirely  new  methods,  such  as  thermal  decomposition 
of  gas  or  other  hydrocarbon  of  gas  in  air,  or  explosion  with  carbon  monoxide, 
carbon  dioxide,  oxygen  or  other  mixtures. 


NAVIGATION 


Siemens  Helm  Indicator.  Siemens  Electric  Helm  Indicator.  Steamship,  vol.  31, 
no.  369,  March  1920,  pp.  203-204,  4  figs.  Apparatus  designed  to  indicate 
angle  of  ship's  rudder  on  navigation  bridge.  Method  of  coupling  switch  to 
rudder  post  is  indicated. 


MORTAR 


NICKEL  ALLOYS 


Impermeable.  Experiments  for  Testing  Impermeability  of  Plastering  Mortar 
with  Different  Waterproofing  Materials  (Versuche  uber  Wasserdurchlassigkeit 
von  Putzmortel  mit  verschiedenen  Ditehtungsmittelnl,  H.  Lange.  Zeitschrift 
fur  Bauwesen,  vol.  69,nos.  10-12,  1919,  pp.  659-667,  2  figs.  Details  and  results 
of  experiments  on  waterproofing  materials  carried  out  during  construction 
of  dam  at  Waldeck,  with  description  and  illustration  of  apparatus  used  for 
testing.  It  was  found  that  two  coats  of  siderosthen  give  general  satisfaction 
under  all  conditions. 

Mixing  Machine.  A  New  Mortar-Mixing  Machine  (Xeue  Mortelminehmaschine). 
Tonindustrie,  vol.  43,  no.  38,  Mar.  29,  1919.  pp.  272-273.  3  figs.  Machine  in 
which  mixing  material  is  brought  on  car  whose  body,  which  can  be  titled  on  all 
sides,  forms  part  of  mixing  drum. 


See    Iron-Nickel   Alloys. 

NON-FERROUS  METALS 


Naval  Machinery,  Uses  in.  XTon-Ferrous  Metals  and  Alloys  and  the  Naval 
Engineer.  Shipbuilding  &  Shipping  Rec,  vol.  15,  no.  12,  March  18,  1920, 
pp.  370-371.  Uses  of  various  non-ferrous  metals  and  alloys  in  naval  machinery 
are  pointed  out,  such  as,  for  example,  manganese  bronze  used  for  propellers  by 
British  Admiralty,   aluminum-bronze  for  turbine  blades,  etc. 


OIL 


MOTION  STUDY 
See   Shipyards,  Launching. 

MOTOR-TRUCK  TRANSPORTATION 


California.  Passengers  and  Freight  Carried  More  Cheaply  by  Motor  Transport 
Than  by  Railway,  Kenneth  Q.  Volk.  Eng.  News-Rec,  vol.  84,  no.  12,  March 
18,  1920.  pp.  568-571,  3  figs.  It  is  said  that,  good  roads  and  favorable  climate 
in  California  have  permitted  successful  operation  of  interurban  lines  by  large 
numbers  of  stage  companies.  List  is  given  of  principal  stage  companies, 
equipment  in  service,  distance  travelled  and  rates  charges. 

Cincinnati  Freight  Terminals.  Motorizing  Terminals,  B.  F.  Fitch.  Eng. 
World,  vol.  16,  no.  6,  April  1920,  pp.  311-315.  4  figs.  Motor  terminal  system 
at  Cincinnati  providing  for  handling  of  freight  between  various  terminals  by 
motor  trucks  with  removable  bodies  which  are  placed  in  freight  terminals 
for  loading  direct  from  cars  and  are  picked  up  by  motor  trucks  when  loading 
is  completed. 

Railway  Feeder  Linfs.  Motor  Truck  Lines  Successfully  Operated  by  Interurbans. 
Elec.  Traction,  vol.  16,  no.  3.  Mar  1920,  pp.  157-160,  4  figs.  How  Milwaukee 
Elec.  Ry.  &  Light  Co.  increased  its  express  by  successfully  establishing  motor- 
truck lines  extending  beyond  rail  terminals  and  acting  as  feeders  to  railway. 

Railway  Freight  Terminals.  Motorizing  Railroad  Freight  Terminals,  B.  F. 
Fitch.  Ry.  Rev.,  vol.  66,  no.  12.  March  20,  1920,  pp.  459-463,  10  figs.  System 
of  motor  transport  for  package  shipments  between  sub-stations  in  use  at 
Cleveland    is   outlined    and    its   application    to    New    York    is   analysed. 

Employing  Motor  Trucks  in  Trap  Car  Service.  B,  F.  Fitch.  Ry.  Elec. 
Engr.,  vol.  11.  no.  3.  March  1920.  pp.  98-100,  3  figs.  Use  of  street-going 
vans  at  Cincinnati  is  said  to  effect  great  reduction  in  rail  terminal  congestion 


Supply  in  U.  S.  A  Foreign  Oil  Supply  for  the  United  States,  George  Otis  Smith, 
Min.  &  Metallurgy,  no.  157,  section  4,  Jan.  1920,  5  pp.  Geologists  estimate 
available  reserves  of  oil  in  U.  S.  at  a  figure  which  does  not  permit  continuance 
for  a  long  time  of  present  rate  of  consumption.  It  is  urged  that  Government 
give  moral  support  to  Americans  in  developing  oil  fields  of  Mexico,  South 
America,  Mesopotamia  and  Africa. 


See  also  Petroleum. 


OIL   ENGINES 


Bergsund.  Marine  Oil-Engine  with  Outstanding  Features.  Motorship,  vol.  5, 
no.  4,  April  1920.  pp.  324-326,  12  figs  Swedish  Bergsund  surface-ignition 
type  which  is  being  installed  in  craft    up  to    1000  tons  deadweight   capacity. 

Crossley  Cold-Starting.  The  Crossley  Cold  Starting  Oil  Engine.  Power  House, 
vol.  13,  no.  6.  Mar.  20,  1920.  pp.  128-131.  Engine  of  four-cycle  type  is  manu- 
factured in  sizes  of  10  b.hp.  to  130  b  hp.  per  cylinder.  Article  refers  especially 
to  117-bhp.  engine  with  cylinder  bore  oi  18.5  II  and  stroke  of  2S  in.,  which 
develops  its  normal  load  at  180  r  p.m. 

Mink  Power  Plants       \n  oil  Engine  Installation  in   New    M  fheodore  M. 

Robie.  Eng.  A:  Min.  .11..  vol.  109.  no.  13.  March  27.  1920,  pp.  755-757,  3  figs. 
Power  plant  of  Empire  Zinc  < '"  with  two  L'.">n-I]|.  twin  horizontal,  four-stroke- 
cycle  type  oil  engines. 

Neptune  The  "Neptune"  Marine  l  >■!  Engine,  Type  B.  Shipbuilder,  vol.  22.  no  115. 
March  1920,  pp.  219-22-'.  3  tit;-  Engine  is  •<'■  reversible,  inverted,  -ingle- 
acting,   marine  type,   two-cycle,  self-contained   and    cons         of  >  >rking 

cylinders,  two  scavenging  cylindei  impn  two  circulating  pu 

and  the  necessary  bilge  pumps 
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Variation  in  Decline  Curves  of  Varioi  5  Oil  P  ell  H. 

jol  &  Metallurgy,  no.  157  1920,5  pp      Based  on 

data  given  in   Manual  of  the  Oil  and  Gas  Industry  published   by    treasury 

-ton. 

Marine  Boilers.     Utilization  of  Liquid  Fuel  in   Mai  i  tilisation  des 

.les   liquides  dans  lea   chaudieres    marines        'juil.tm   technique  du 
Bir  2,  no.  2,   Feb.   1020,  pp.  26-28,  7  figs.     Description  of 

ting,  and  Wallsend-llowden  burners. 

Mechanical  Atomizers.  Burning  Oil  with  Mechanical  Atomizers,  Robert  Sibley 
and  C.  H.  Delany.  Elec.  World,  vol  7.'..  no.  13,  March  27,  1920.  pp.  727-728. 
4  fim       \.i  ■  'aimed  for  mechanical  atomizing  burner  are  that  mixture 

of  air  and  red  throughout  entire  furnace  and  that  large  quantities  of 

oil  can  be  burned  in  furnace  of  given  volume.  Disadvantages  mentioned 
are  tendency  for  small  orifice  in  burner  to  choke  up  and  separate  adjustment 
of  air  supply  for  each  burner  required  every  time  there  is  change  in  quantity 
of  oil  burl 

:v  in  Firing:.     The  Installation  and  Cost  of  Oil  Firing  (Einbau  und  Kosten 
von  <  it-!- 1  II     \  iesohn.     Jl.  fiir  Gasbeleuchtung,  vol.  02.  no.  50, 

L3,  L919,  pp  746-752,  10  figs.  Notes  on  safety  measures  to  be 
observed  and  experiences  in  the  Hattersheim  waterworks.  Frankfort. 
Regulation-;  are  formulated  for  preventing  accidents  with  tar-oil  firing  and 
it  is  concluded  that  its  use  should  be  of  great  value  in  bridging  over  the  coal 
shortage  in  <  iei  man  public  and  industrial  works.  Address  read  before  Central 
Rhenish  Assn.  of  Gas  and  Water  Engineers. 


OIL   WELLS 


Pumping  Oil  Well  Pumping  Methods  and  Equipment.  Seth  S.  I.angley.  Eng. 
&  Min.  .11  ,  vol.  109,  no. .13.  March  27,  1920,  pp.  748-754,  7  figs.  Details  of 
equipment  necessary  and  statement  of  costs  in  California. 


OPEX-HEARTH   FURNACES 


Design.  Design  of  Open  Hearth  Furnaces,  A.  D.  Williams.  Iron  Age,  vol.  105, 
no.  12.  March  18,  1920,  pp.  805-806,  2  figs.  Bearing  of  time  factor  on  thickness 
of  checker  brick  is  illustrated  by  graph  showing  rise  in  temperature  on  medium 
line  of  fireclay  brick  in  percentage  of  surface  temperature. 


OXY-ACETYLENE   WELDING 


Forge  Work.  Fusion  Welding  as  Applied  to  Forge  Work,  S.  W.  Miller.  Ry.  Jl., 
vol.  26,  no.  2,  Feb.  1920.  pp.  20-22.  Oxy-acetylene  process  is  perferred  to 
electric  process  for  fusion  welding  because  "while  the  electric  process  is  con- 
siderably cheaper.  There  is  greater  liability  with  the  electric  process  of  not 
getting  through  fusion  at  the  beginning  of  the  work.  Paper  read  before  Am. 
Drop   Forge   Assn. 

Steam  Boilers.  Autogenous  Welding  and  the  Steam  Boiler,  T.  H.  Fenner.  Power 
House,  vol.  13,  no.  6,  Mar.  20,  1920,  pp.  134-136  and  143,  7  figs.  Examples 
of  firebox-sheet  failures  are  given,  together  with  rules  of  Steam  Boiler  and 
Fly  Wheel  Service  Bureau,  New  York,  organization  which  includes  engineering 
staffs  of  large  insurance  companies  of  North  American  continent. 


PAVEMENTS,   WOOD   BLOCK 

STREET  Railway  Trapes.  Wood  Block  Paving  Between  Street  Railway  Tracks, 
Andrew  F.  Maeallum.  Am.  City  (City  Edition),  vol.  22,  no.  3,  March  1920, 
pp.  237-238,  2  fig^  Method  of  tract  construction  employed  on  Elgin  Street, 
Ottawa, in  1919.  Wood  blocks  are  laid  on  pitch  cushions  and  sandstone  blocks 
on  mortar  cushions. 


PEAT 


(  LAI  'i       'Quality  and  Value  of  Important  Types  of  Peat  Material,  Alfred 

P.  Dachnowski  I  .  S  Department  of  Agriculture,  bul.  no.  802,  Dec.  29, 
1919,  40  pp.  \  classification  ol  peat  based  upon  its  botanical  composition 
and  physical  and  chemical  characteristics. 


I'M  KOI.EI    M 


Geoloot  Geology  Distillation  of  Petroleum,  Bailey  Willie.  Min.  <&  Metallurgy, 
no    157,  lection  10  Jan    1920,7  pp.,  I  fig      Peckham's  hypothesis  is  applied 

to  and  found  to  lie  confirmed  in    Vppalachian  field. 

In  m  ITRT,  I  I  iTl  RES  OF.  Method!  lor  More  Efficient!}  I  tilizing  our  Fuel  Resources, 
Cheater  G  <  lilberl  and  Joseph  E  Pogue  Gen,  Elec.  Rev.,  vol.  23,  no.  3,  Mar. 
1920,  pp    198  -'07.  5  figs      Treat!  ol  nature  and  occurrence  ol  petroleum  and 

ntial  features  ol  petroleum  industry,  including  product] transportation 

and  refining,  as  well  as  distribution  ol  product        Chart   is  included   mowing 
relative  values  ol  principal  petroleun  in   i  nited  States  from  1899 

to  1914 


Mapping.  The  Barometric  Method  of  Geologic  Surveying  for  Petroleum  Mapping, 
Frederic  H.  Lahee.  Economic  Geology,  vol.  15,  no.  2,  Mar.  1920,  pp.  150-169, 
8  figs.     Comparison  is  included  of  barometric  and  plane  table  methods. 


PHOTOGRAPHY 

See  Aerial  Photography. 


PILES 


Greosote  Treatment.  A  Conclusive  Record  for  Creosoted  Piles.  Ry.  Maintennaec 
Engr.,  vol.  16,  no.  1,  Jan.  1920,  pp.  23-25.  4  figs.  Three-mile  approach  on 
Indiana  end  of  Louisville  &  Nashville  bridge  over  Ohio  river,  at  Henderson. 
Ky.,  of  which  177  bents  at  south  end  were  built  of  creosoted,  long-leaf,  yellow 
pine  piles  has  had,  it  is  said,  a  useful  life  of  35  years. 


PLATES 


Flat,  Strength  and  Stiffness  of.  The  Strength  and  Stiffness  of  Flat  Plates. 
F.  H.  Hummel.  Mech.  World,  vol.  67,  no.  1732,  March  12,  1920.  pp.  172-17.;. 
Table  giving  maximum  deflection  at  centre,  stress  at  centre  and  maximum 
stress  in  plate  for  plates  of  different  forms  and  dimensions. 


PLOWS 


See  Tractors,  German. 


POWER    FACTORS 


Measurement  for  Rates.  Measurement  of  Power  Factor  for  Rates,  C.  E.  Brown. 
Elec.  World,  vol.  75,  no.  13,  March  27,  1920,  pp.  721-722,  5  figs.  It  is  indicated 
how  average  power  factor  may  be  obtained  over  period  of  time  by  using  standard 
watt-hour  meters  connected  to  register  energy  and  reactive  components  of 
load. 


PRODUCTION 


Central  Consulting  Council.  The  Question  of  Production,  John  Holloway. 
Eng.  &  Indus.  Management,  vol.  3,  no.  2,  Jan.  8,  1920,  pp.  40-43.  Suggests 
collaboration  and  exchange  of  ideas  between  different  manufacturers  as  to 
best  plans  of  increasing  production  and  setting  up  Central  Consulting  Council 
in  various  districts  of  county  (England)  which  would  constitute  an  avenue 
through  which  ideas  and  practices  for  intensified  production  could  be  distributed. 


PROJECTILES 


Velocity  Measurement.  The  Measurement  of  Projectile  Velocities,  Paul  E. 
Klopsteg  and  Alfred  L.  Loomis.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  2, 
Feb.  1920,  pp.  98-104,  6  figs.  Development  of  "Aberdeen  chronograph"  adopted 
as  standard  by  Ordnance  Department  during  war  and  designed  for  rapid  produc- 
tion. Comparative  results  as  to  speed  and  accuracy  of  measurement  of 
Aberdeen  and  Boulange  chronographs  are  given. 


PULVERIZED   COAL 


Cost  of.  Powdered  Coal  Winning  Out  in  Special  Fields,  Charles  Longenecker. 
Coal  Trade  JL,  vol.  51,  no.  13,  March  31,  1920,  pp.  353-355,  4  figs.  Table 
is  given  showing  comparative  cost  of  powdered  coal  with  other  fuels. 

Distribution  to  Small  Plants.  Distributing  Pulverized  Coal  to  Small  Plants. 
B.  J.  Cross.  Coal  Age,  vol.  17,  no.  14,  April  1,  1920,  pp.  635-637,  5  figs.  It 
is  stated  that  using  pulverized  coal  from  central  plant  is  becoming  general 
practice  in  West.  It  is  emphasized  that  pulverized  sub-bituminous  coal 
must  be  kept  dry  and  air  so  far  as  possible  excluded  if  fuel  is  to  be  handled 
safely. 

Economy  of  Burning.  Forecasting  the  Fuel  of  the  Future,  V.  Z.  Caracristi  Chem. 
Age,  vol.  2,  no.  2,  Feb.  1920,  pp.  361-365,  2  figs.  Economies  of  burning  coal, 
pulverized  and  in  suspension,  arc  pointed  out. 

METALLURGICAL  FURNACES.  Pulverized  Coal  in  Metallurgical  Furnaces  at  High 
Altitudes,  Otis  L.  Melntyre.  Mech.  Eng.,  vol.  42,  no.  4.  Apr.  1920,  pp.  225- 
227,  4  figs.  Preliminary  experiments  with  pulverized  coal  which  led  to  instal- 
lation of  apparatus  for  its  use  in  blast  furnaces,  reverberatories  and  sintering 
machines  of  Cerro  de  Pasco  Coppei  Corporation  at  La  Fundiction,  Peru. 
works  situated  at  an  elevation  of  14,000  ft. 

Milwaukee  Plant  Equipment.  Pulverized  Coal  in  a  Milwaukee  Power  Plant. 
Elec.  Rev.  (Chicago),  vol.  76,  no.  12,  Mar  20.  1920.  pp,  469-472,  5  figs.  Plant 
layout,  methods  and  special  features  of  Oneida  Street  station  of  Milwaukee 
Elec.  Ky    &  Light  Co.      Details  of  equipment  and  sizes  of  motors  used.      Data 

on  operating  experiences. 
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PUMPING    STATIONS 

Diesel-Engined.  The  Power  Plant  of  the  Appleton,  Wis.,  Water  Works,  James 
Otrady  and  Edward  E.  Tagar.  Am.  City,  Town  and  Country  Edition,  vol.  22, 
no.  1,  Jan.  1920,  pp.  55-57,  4  figs.  Plant  consists  of  two  225  b-hp.  Diesel 
engines  which  are  direct-connected  to  four  2,000,000-gal.  double-acting  triplex 
pumps,  one  at  each  engine  shaft. 

PUMPS 

Column-  Cleaning.  Pump  Column  Cleaning,  G.  T.  Andrews.  Jl.  South  Africa 
Instn.  Engrs..  vol.  IS,  no.  8,  Mar.  1920,  pp.  137-142,  4  figs.  How  pipe  was 
cleaned  by  pulling  through  it  cutter  arranged  to  scratch  inner  surface. 


Melbourne.  Electrification  of  Melbourne  Suburban  Railways — II.  Engr.,  vol.  129, 
no.  3342,  Jan.  16,  1920,  p.  66  and  pp.  70-72,  11  figs.  Trains  are  operated  on 
multiple-unit  system,  under  which  instead  of  employing  locomotives  every 
second  or  third  car  is  equipped  with  motors  and  weight  of  these  cars  is  thus 
available  for  adhesion  purposes.  Diagram  showing  arrangement  of  and 
wiring  for  Westinghouse  brake  gear  is  included. 

Sweden.  Electric  Railway  Service  on  130-km  Stretch  of  the  Swedish  State  Railroad 
(Elektrische  Zugforderung  auf  der  Strecke  Kiruna-Rigsgransen  der  schwedischen 
Staatsbahn),  H.  Winkler.  Zeitschrift  des  Vereines  deutscher  Ingenieure 
vol.  64,  no.  8.  Feb.  21,  1920,  pp.  181-185,  12  figs.  Increase  in  efficiency  of 
40  per  cent  is  claimed  due  to  electrification  of  line,  the  current  of  which  is 
generated  by  water  power.  Notes  on  the  50-m.  underground  power  plant, 
the  80,000-volt  long-distance  line,  the  15.000-vo!t  overheat  line,  etc  Exper- 
iences of  first  four  years  of  operation  are  reviewed.     (To  be  concluded .) 


RADIATORS 


1!  WI.WAY    OPERATION 


See  Radiation,  Coefficient  of. 


RADIO    COMMUNICATION 


England.  Railway  Operating  Statistics.  Ry.  Gaz..  vol.  32.  no.  12.  Mar.  19.  1920, 
pp.  439-442,  3  figs.  Notes  on  standard  method  of  compiling  railway  operating 
statistics  introduced  on  Jan.  1.  1910,  by  Ministry  of  Transport,  England 


Long-Distance.  Long  Distance  Radio  Communication  in  Chile,  E.  W.  Fielding. 
Proc.  Inst.  Radio  Engrs.,  vol.  8,  no.  1,  Feb.  1920,  pp.  59-63,  4  figs.  Descrip- 
tion of  Chilean  radio  stations  at  Llanquihue  and  Punta  Arenas.  Best  wave 
length  and  power  for  this  875-mile  transmission  are  given  and  effects  of  strays, 
their  reduction,  and  signal  fading  are  discussed. 

N  ival  Aircraft.  Naval  Aircraft  Radio,  T.  Johnson,  Jr.,  Proc.  Inst.  Radio  Engrs., 
vol.  8.  nos.  1  and  2,  Feb.  and  April  1920,  pp.  3-58,  61  figs.,  and  87-134  and 
discussion  pp.  135-141,  46  figs.  Application  of  radio  to  naval  aircraft  is 
discussed,  together  with  difficulties  of  development,  standardization,  instal- 
lation, and  operation,  especially  under  stress  of  war  conditions.  First  opera- 
tion of  radio  on  naval  aircraft,  and  development  of  earlier  types  of  sets  are 
described.  Development  work  carried  on  at  Naval  Air  Stations  at  Pensaeola, 
Fla,  and  Hampton  Roads,  Va.  is  taken  up.  Review  of  standard  types  of  naval 
aircraft  is  given  together  with  characteristics  of  radiating  systems  applied  to 
them.  Consideration  is  made  of  air  station  telephone  transmitter  and  its  use 
in  connection  with  remote  control  conversation  with  aircraft. 

See  also  Radiotelegraphy . 


RAILWAY    HEPAIR   SHOPS 


Locomotive.  The  B.  E.  F.  Base  Locomotive  Shops.  Ry.  Engr.,  vol.  41,  no  483, 
April  1920,  pp.  150-162,  20  figs.,  partly  on  supp.  plate.  Account  of  con- 
struction, arrangement  and  work  of  large  locomotive  shops  for  British  Expedi- 
tionary Force  at  St.  Etienne-du-Rouvray. 


RAILWAY   SIGNALING 


Electric.  Committee  VIII — A.  C.  Automatic  Block  Signaling.  Ry.  Age  (Dailv 
Edition),  vol.  68,  no.  lib.  Mar.  17,  1920,  pp.  887-890.  Specifications  fo'r 
resister  to  line  and  track  circuits  and  for  switchboard,  recommended  by  com- 
mittee of  Am.  Ry.  Eng.  Assn. 


RADIOACTIVITY 


Progress  During  1918.  Progress  in  Radioactivity  During  1918  (Die  Fortschritte 
der  Radioaktivitat  in  Jahre  1918),  V.  F.  Hess.  Fortschritte  der  Chemie, 
Physik  und  physikalischen  Chemie,  vol.  15,  no.  1,  Aug.  15.  1919,  p.  1  to  22. 
Review  of  important  works,  including  those  obtainable  in  French  and  English 
languages,  dealing  with  alpha  rays,  radioactive  variations,  beta  and  gamma 
rays,  secondary  rays,  measurements,  effects  of  radioactive  radiation,  and 
special  physics  and  special  chemistry  of  radioelements. 


RADIOTELEGRAPHY 


Audion.  Theory  of.  Contribution  to  the  Theory  of  the  Audion  Amplifier;  Require- 
ments for  Starting  and  the  Damping  of  Low-Amplitude  Oscillations  Obtained 
from  Audions  (Contribution  a  la  theorie  des  audions  generateurs;  condition 
d'amorcage  et  degre  d'amortissement  des  oscillations  de  faible  amplitude 
obtenues  par  ces  appareils),  Andre.  Blondel  and  Charles  Lavanchy.  Revue 
generale  de  l'Electricite,  vol.  6,  no.  26,  Dec.  27,  1919,  pp.  923-930,  2  figs. 
Technical  examination  of  conditions  of  "stabilization  of  amplitude."  (Con- 
cluded.) 

Audions.  Use  During  War.  The  Use  of  Audions  or  Three-Electrode  Lamps  During 
the  War  (L'emploi  des  audions  ou  lampes  a  trois  electrodes  pendant  la  guerre), 
M  Ferrie.  Revue  generale  de  l'Electricite,  vol.  6,  no.  26,  Dec.  27,  1919,  pp. 
933-935.     Summary  of  developments  in  military  radiography. 

Poulsen  System.  The  Poulsen  System  of  Radio-Telegraphv,  G.  Pession.  Elecn., 
vol.  84,  no.  2186,  April  9,  1920,  pp.  393-395,  13  figs.  Arc  is  produced  by  con- 
tinuous current,  circuit  containing  inductance  and  capacity  being  placed  in 
parallel  with  it.  Characteristics  of  Poulsen  arc  are:  Copper  anode  is  water- 
cooled  internally,  magnetic  field  at  right  angles  to  arc,  and  atmosphere  of 
hydrogen  or  some  hydrocarbon  in  which  arc  exists.  Translated  from  L'Elettro- 
tecnica. 

RADIUM 

Chemical  Action  of  Radiations.  Chemical  Action  (Lcs  actions  ehimiques  du 
ravonnement),  Eugene  Wourtzel.  Le  Radium,  vol.  11,  nos.  11-12,  Nov. -Dec. 
1919,  pp.  332-347,  3  figs.  Experiments  with  H2  S,  NH3,  N2U,  and  C02. 
Concluded.) 

RAILWAY   ELECTRIFICATION 

Future  Development.  The  Last  Stand  of  the  Reciprocating  Steam  Engine,  A  II 
Armstrong.  .11.  Am.  Inst.  Elec.  Engrs.,  vol.  39.  no.  3,  Mar.  1920,  pp.  209-218, 
1 1  figs.  Reliability  and  permanency  of  electric-locomotive  haulage,  it  is 
pointed  out,  are  sufficiently  demonstrated  by  results  of  several  years  operation 
to  justify  prediction  that  developments  in  future  will  tend  toward  railway 
electrification.  Changes  which  the  general  introduction  of  electric  locomotive 
will  permit  in  method  of  hauling  freight  and  passenger  trains  are  visualized. 


RAILWAY   TRACK 


Ballast.  Report  of  Committee  on  Ballast,  Ry.  Age  (Daily  Edition) 
Mar.  18,  1920,  pp.  917-920.  Specifications  for  stone  ballast, 
by  Committee  of  Am.  Ry.  Eng.  Assn. 


vol.68,  no.  lie. 
Recommended 


Crossings.  Concrete  Slabs  Under  Railway  Crossings.  Ry.  Maintenance  Engr., 
vol.  16,  no.  4,  Apr.  1920,  pp.  143-144,  6  figs.  Slabs  used  by  Chicago,  Burlington 
&  Quincy  under  crossing  of  two  main  line  tracks.  Outside  dimensions  were 
10  ft.  x  10  ft.  with  depth  of  1  ft.  8  in. 

Renewing  Double-Slip  Crossings  as  a  Unit.  Ry.  Maintenance  Engr.. 
vol.  16,  no.  4,  Apr.  1920,  pp.  141-142,  3  figs.  Use  of  derricks  in  replacing  six 
no.  10  P.  S.  100-lb.  double-slip  crossings  with  130-lb.  material,  doubled  output 
of  work  per  man  per  hour  and  reduced  by  50  per  cent  number  of  days  required 
for  doing  work. 

Spikes.  Report  of  the  Committee  on  Track.  Ry.  Age  (Daily  Edition),  vol.  68, 
no.  lib,  Mar.  17,  1920,  pp.  849-856,  28  figs.  Specifications  for  steel  cut  track 
spikes,  steel  screw  track  spikes,  and  wronght-iron  tie  plates,  and  plans  for  frogs 
and  switches,  recommended  by  committee  of  Am.  Ry.  Eng.  Assn. 

Stresses  in.  New  Studies  of  Railway  Track:  Counter-balance  Effect  and  Behavior 
of  Tie  and  Ballast.  Eng.  News-Rec,  vol.  84,  no.  9,  Feb.  26,  1920,  pp.  406-413, 
12  figs.  Second  progress  report  of  Committee  on  Stresses  in  Railway  Track, 
a  joint  committee  of  American  Society  of  Civil  Engineers  and  American  Rail- 
way Engineering  Association.  Action  of  driving-wheel  counter-balance  was 
found  to  multiply  static  load  stresses  in  rail.  Nature  of  service  given  by- 
tie  is  defined  by  measurements  of  tie  bending  and  distribution  of  load  to  ballast, 
and  how  and  in  what  proportions  ballast  distributes  load  to  subgrade  is  show  n 
by  results  of  pressure  measurements. 

Tie  Tamper,  Electric.  New  Electric  Tie  Tamper  Elec  Traction,  vol.  16.  no.  3, 
Mar  1920,  pp.  17.5-177,  5  figs.  Jackson  electric  tie  tamper.  Tamping  bar 
exerts  thrust  in  horizontal  line  forcing  ballast  underneath  tie  and  also  in  back- 
ward direction  compacting  ballast  near  tie  as  additional  support. 

Ties,  Reinforced-Concrete.  Twentv  Years  of  Reinforced-Concrete  Railwav 
Ties,  Cyril  H.  Wakefield.  Eng.  News-Rec,  vol.  84,  no.  11,  March  11,  L920, 
pp.  522-526,  12  figs.  Review  of  experiments  and  experience  in  United  States 
and  foreign  countries.  It  is  said  that  results  are  largely  inconclusive  and 
unfavorable.     Principal  types  that  have  been  used  are  illustrated. 

Ties,  Tests  of.  Report  of  the  Committee  on  Ties.  Ry.  Age  (Daily  Edition),  vol  68, 
no.  lie.  Mar.  18,  1920,  pp.  907-910.  Results  of  tesi-  made  to  determine 
effect  of  design  of  tie  plates  and  spikes  on  durability  of  ties.  Committee  report 
presented  to  Am.  Ry.  Eng   Assn. 
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Bai.th  States  The  Railroads  of  Lithuania  and  tin-  Baltic  States  Under  Russian 
Administration  and  Their  Development  During  the  War  (Die  Eisenbahnen 
Litauens  uud  des  Baltikums  zu  rushischei  Zeit  und  ilire  Entwickelung  durch 
den  Krieg),  Georg  Neumann.  Zeitung  des  Vereins  deutscher  Eisenbahnver- 
waultungen,  vol.  59,  dob.  83  and  84,  Nov.  1  an. I  5,  1919,  pp.  879-883  and 
893-895,  i  BgS.  Account  of  the  neglected  state  ol  these  railroad  systems 
before  the  war  and  improvements  effected  by  German  railroad  engineers  "which, 
it  is  claimed,  will  prove  of  future  benefit  to  the  countries  m  question. 

British.  Speeds  in  1919.  Railway  Speed  in  1919.  Engr.,  vol.  129,  no.  33-42, 
Jan.  16,  1920.  pp.  59-60.  Tables  giving  fastest  start-to-stop  and  longest  non- 
stop  runs  in  United  Kingsdom. 


RECLAMATION 


Possibii.itif*  i  s  1     S      Report  on  Development  of  Unused  Lands.     Eng.  News-Rec, 
vol. ,84.  no.  8.  Feb.  19,  1920,  pp.  375-377,     Study  of  possibilities  of  reclaiming 

and.  wet  and  cut-over  timber  lands,  made  by  U.  S.    Reclamation  Service  in 
latter  part  of  1919. 


REFRACTORIES 


Chemical  Analysis.  Are  Images  in  Chemical  Analysis,  Win.  Roy  Mott.  General 
Meeting  Am.  Electrochemical  Soc.,  April  8-10,  1920,  paper  11,  pp.  121-160. 
Method  of  chemical  analysis  is  formulated  which  consists  of  bringing  materials 
to  be  tested  into  or  under  influence  of  carbon  arc  in  specified  manner.  It  is 
claimed  that  method  has  unique  advantages  in  analysis  of  all  refractory 
materials,  minerals  and  compounds,  and  that  major  constituent  of  any  mineral 
alloy,  refractory  or  chemical  precipitate,  can  be  easily  identified  in  less  than 
ten  minutes. 


of.     Physical    Characteristics    of    Specialized    Refractories, 
and  O.  A.  Hougen.     Gen.  Meeting  Am   Electrochemical  Soc 
22   &23,  pp    349-354,  9  figs.,  pp.  355-358—1   fig.     No.  22- 


Physical   Properties   of. 
M.  L.  Hartman  an 
April  8-10,  nos 

Comparative  tests  of  resistances  of  12  different 'kinds  of  refractory  bricks~to 
rapid  cooling  by  air  blast  after  heating  to  1350  deg.  cent.  Percentage  loss 
of  weight  varied  from  0.3  per  cent  with  bonded  carborundum  to  100  per  cent 
with  chrome,  silica  and  magnesia  samples.  No.  23:  Account  of  tests  of  different 
refractory  materials  at  ordinary  temperatures  and  at  1350  deg.  cent.,  made  by 
carborundum  cutting  wheel  under  constant  pressure  and  measuring  depth 
abraded  in  given  time. 

India.  The  Organization  of  Scientific  Work  in  India.  Nature,  vol.  104,  no.  2625, 
Feb.  19,  1920.  pp.  659-654.  Policy  contemplated  consists  in  centralizing 
scientific  work  m  Imperial  Department  of  Industries  of  Government  of  India. 

Industries  and.  How  Research  Helps  Rejuvenate  Industries,  Arthur  Van  Vlissinger 
Jr.  Factory,  vol  24,  no.  li,  Apr.  1,  1920,  pp.  947-952,  4  figs.  Based  on  exper- 
ience of  various  manufacturers. 

National  Research  Coincil.  Constructive  Scientific  Research  by  Co-operation 
Burton  E.  Livingston.  Science,  vol.  51,  no.  1316.  Mar.  19,  1920,  pp.  277-283. 
Slow  progress  ol  science  is  attributed  to  scientific  research  problems  being 
attacked  by  individuals  or  by  small,  local  groups  of  workers  influenced  by  a 
fzle  individual.  It  is  suggested  to  organize  system  of  co-operative  research 
under  auspices  of  National  Research  Council. 


RETAINING   WALLS 
LahgeBi  ilmnqs.     R.  taining  Wallsfor  Large  Buildings,    Concrete  &  Constructional 

Eng.,  vol.    15,   no,   3,   .Mar.    1920,   pp.    1 .",.-,- Hid,   .",   fig,.      Instead  of  customary 
procedure  "'   '  xcavatiiig  whole  area,  trenches  Here  dug  against  road  frontage's 
to  accommodate  retaining  walls,  sufficient  amount  of  earth  being  left  against 
ot  street  frontage  to  render  them  self-supporting 


ROAD   CONSTR1  CI  l"\ 

Ln"Tl^'-   E>«  r°  '     Whifh    Will    Limit     High*  q     Construction    During 

'X'  °.  '     '  hamb,  dH  ol    1 9,  Mar.  :(, 

... \i"i"    ,      .         i        ,',"!'   ']'M1":1""-    '"    i'1:""-    producing    i I    building 

materials,  it   is  feared,  will  limit  highway  construction. 

PBOOHESSIN     |.,|<.«         U,,h     Migl,«:.N     I.;,,:,  I  ■, ,  1 .1  „      U  ,.,  |.  .      l(1|       ig      „,    |2,     \,„       .; 

1920,  pp    276-287       rabulated  dati intj    highway    work  .lone  during 

}  " ■'■  i":''"'"  ghwaye  and  main- 
tenance ol  watei  I... und  macadi lounf 

'"'  ""."  Ba»-  V'1'  Highways,  1)  s  Humphrey 
'-'"',  x'  '  M,  no  12  Mai  18  1920  ,, >67  It  \,  recom- 
mended that  eartl                   m i.   ted                            ,  hing  be  avoided. 


ROADS 

Testing  with  Core  Drills.  Core  Drills  as  a  Means  of  Securing  Road  Samples  f< 
resting  Purposes.  F.  A.  McLean.  Contract  Rec.  vol.  34,  no.  11.  Mar  1 
1920,  pp.  255-257.  2  figs.  Because  samples  secured  by  core  drills  are  of  unifor 
size,  it  is  believed  that  they  may  be  depended  upon  to  give  more  accura 
indication  of  strength  and  wearing  qualities  of  road  bed  than  those  extracts 
by  hand. 


ROADS,   CONCRETE 

New  York  Practice.  State  Highway  Construction  in  New  York,  Jas  H  Stui 
devant.  Public  Works,  vol.  48,  no.  10,  Mar.  20,  1920,  pp.  207-209.  Standar 
practice  for  concrete  roads. 

Utilizing  Old  Macadam  to  Increase  Width  of  Concrete  Road  Ene 
News-Rec,  vol.  84,  no.  10,  Mar.  4,  1920,  pp.  461-463,  3  figs.  Reconstruct!,, 
ot  old  macadam  roads  by  building  concrete  surface  in  two  strips  with  ol 
surface  left  in  middle.     Work  done  by  New  York  State  Highway  Department 


ROLLING    .MILLS 


Steel-Channel,  Li-xemburg.  The  Rolling  of  Steel  Channels  (Le  calibrate  des 
fers  en  U),  Norbert  Met«.  Revue  de  Metallurgie,  vol.  16,  no.  3,  May-Jun< 
1919,  pp  157-174.  50  figs.  Technique  of  manufacturing  practice  follower, 
at  mills  of  Dudlange,  Luxemburg,  with  tables  of  dimensions  of  their  standart 
sections. 


RUDDERS 


Casi 


.steel 
vol.  5i 


Machining    Rudders   for   Troopships,    Albert   Fisher.     Am     Mach 
no.  12,  Mar.  18,  1920,  pp.  610-612,  8  figs.     Methods  used  in  making 

cast-steel  rudders  for  8000-ton  troopships  in  shop  located  more  than  350  miles 

from  yard  where  they  were  built. 


Kitchen  Type.  Manoeuvring  and  Reversing  Rudders.  Engr.,  vol.  129,  no  33-35 
Feb.  6,  1920,  p.  149  10  figs.  Form  evolved  by  J.  G.  E.  Kitchen  of  Lancaster' 
England.  Essential  parts  of  rudders  consist  of  two  curved  deflectors  formed 
as  parts  of  circular  cylinder,  partly  enclosing  propeller.  Both  deflectors  are 
pivoted  at  top  and  bottom  on  common  centres,  and  their  opening  or  closing 
regulates  speed  of  ship. 


SAFETY 

Departmental  Meetings.  Safety  and  Welfare  Work  in  Industrial  Plants  H  \ 
Schultz.  Proc.  Engrs.  Soc.  Western  Pa.,  vol.  35,  no.  8,  Nov.  1919,  pp  395-423 
and  (discussion)  pp.  424-426.  Recommends  holding  departmental  safety 
meetings  regularly,  conducting  safety  lectures  periodically  in  training  and 
apprenticeship  schools  and  holding  safetv  rallies  occasionally  for  workmen  and 
their  families.     Practice  of  U.  S.  Steel  Corp.  is  quoted  as  example. 


SCIENTIFIC   MANAGEMENT 
Sec  Industrial  Management;  Taylor  System;  Time  Study. 

SCREW   MACHINES 

LARGE  FOUR-SPINDLE.  Four-Spindle  Screw  Machines  for  Large  Work  Iron 
Age.  vol.  105,  no.  14,  April  1;  1920,  pp.  935-939,  13  figs.  Machines  are  evolu- 
tion in  development  of  multiple-spindle  screw  machines  to  meet  requirements 
of  users  for  machines  for  larger  diameter  work  than  could  be  produced  on 
2j4-m.  machines.    They  arc  built  by  National  Acme  Co.,  Cleveland, 

SCREW    THREADS 

Tiqht-Fitting.  Tight-Fitting  Threads  for  Bolts  and  Nuts.  Chester  R  Lord  Mech 
Eng.,  vol.  42,  no.  i.  Apr,  1920,  pp.  222-221  and  259.  5  figs.  Conclusions 
drawn  from  experimental  work  arc  in  part:  Cause  of  stripped  threads  is 
lack  of  room  into  which  metal  can  flow;  pitch  diameter  and  lead  should  be 
the  same  in  both  threads;  and  thread  angle  should  differ  l>v  not  more  than 
10  deg. 

SEMI-STEEL 

M\m  i  ictt/re.  Manufacture  of  Smi-eteel  for  Shells,  Frank  E.  Hall,  Min  .v.-  Metal- 
lurgy, no  157,  seen, ,n  15,  Jan.  1920,  7  pp.  Requirements  of  U  S  Ordnance 
I  department. 
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SEWAGE   DISPOSAL 


SHIPS 


Isolated  Homes.  Studies  of  Methods  for  the  Treatment  and  Disposal  of  Sewage. 
The  Treatment  of  Sewage  from  Single  Houses  and  Small  Communities,  Leslie 
C.  Frank.  U.  S.  Treasury  Dept.  Public  Health  Service,  bul.  no.  101,  Dec.  1919, 
117  pp..  26  figs.  Experiments  conducted  to  determine  suitability  of  various 
devices  for  treatment  of  sewage  from  small  communities  or  isolated  covintry 
homes. 


SEWAGE   TREATMENT 


Imhoff  Tanks.  Operating  Experiences  with  Imhoff  Sewage  Tanks,  W.  G.  KirchofTer. 
Mun.  &  County  Eng.,  vol.  58,  no.  3,  Mar.  1920,  pp.  107-110,  2  figs.  Exper- 
iences are  quoted  which,  in  writer's  opinion,  have  established  that  sludge  can 
be  much  more  readily  digested  by  discharging  raw  sewage  into  sludge  chamber 
than  into  sedimentation  chamber. 

Sludge  Process.  The  Activated  Sludge  Process  of  Sewage  Purification — Large 
Scale  Operation,  Edward  Ardern.  Jl.  Soc.  Chem.  Industry,  vol.  39,  no.  5, 
Mar.  15,  1920.  pp.  60T-63T  and  (discussion)  pp.  63T-64T.  It  is  stated  that 
two  years'  experience  of  large-scale  continuous-flow  demonstration  plant, 
designed  to  treat  250,000  gallons  of  sewage  per  day  at  Withington  Sewage 
Works  of  Manchester  Corporation,  have  demonstrated  practicability  of 
process. 


American.  502-Foot  Passenger  and  Cargo  Vessels.  Int.  Mar.  Eng.,  vol.  2.5,  no.  4, 
Apr.  1920,  pp.  265-269,  10  figs.  Shipping  Board  steamers  for  overseas  service 
built  at  plant  of  New  York  Shipbuilding  Corporation,  Camden,  N.J.  Dimen- 
sions are:  Length  overall,  522  ft.  5  in.;  length  between  prependiculars.  502  ft.; 
beam,  molded,  62  ft.;  draft,  summer,  31  ft.  9  in.;  gross  tonnage,  10,500;  service 
speed,  14  knots;  i.hp.,  6,000.  Propulsion  is  by  twin  screws  driven  by  two  sets 
of  four-cylinder,  triple  expansion,  vertical,  inverted  reciprocating  engines. 

New  American  Passenger  Steamers.  Int.  Mar.  Eng.,  vol.  25.  no.  4, 
Apr.  1920,  pp.  260-264,  10  figs.  Vessels  being  built  for  U.  S.  Shipping  Board. 
Particulars  are:  Length  overall,  535  ft.;  length  between  perpendiculars,  534  ft.; 
beam,  molded,  72  ft.;  depth,  molded,  50  ft.;  draft,  summer,  30  ft.  6  in.;  gross 
tonnage,  13,500;  service  speed,  17J^  knots;  steaming  radius,  11.700  miles. 
Propulsion  is  by  twin  screws  driven  by  two  sets  of  double  reduction  geared 
turbines  of  Westinghouse  double-flow  type. 

Dazzle  Painting  of.  The  Dazzle  Painting  of  Ships,  Norman  Wilkinson.  .II. 
Royal  Soc.  of  Arts,  vol.  68,  no.  3512,  Mar.  12,  1920,  pp.  264-272.  Reasons 
for  this  adoption  as  opposed  to  painting  a  ship  with  a  view  to  achieving 
invisibility. 

See  also  Launching;  llolorships. 


SHIPYARDS 


SHAFTS 


Torsional  Strength  of.  Chart  of  the  Torsional  Strength  of  Shafts,  John  S.  Watts. 
Can.  Machy.,  vol.  23,  no.  14,  Apr.  1,  1920,  pp.  338-339,  1  fig.  Chart  for 
determining  diameter  of  shaft  required  to  carry  given  torque  or  torsional  moment 
at  any  stress  from  4500  to  12,000  lb.  per  sq.  in. 


Launching.  Motion  Study  of  Side  Launching  of  6000-Ton  Vessel.  Eng.  News- 
Rec,  vol.  84,  no.  10,  Mar.  4,  1920,  pp.  470-471,  2  figs.  Instrumental  observa- 
tions of  behavior  of  6000-ton  vessel  during  side  launching  conducted  by 
research  engineers  of  Emergency  Fleet  Corporation.  Determined  value* 
of  velocity,  acceleration  and  friction  of  hull  are  plotted,  against  time  as  well 
as  against  distance. 


SILVER   MINING 


SHELLS 


See  Gold  Mining. 


Buried,  Location  of.  Locating  Metallic  Objects  and  Apparatus  Buried  in  Soil 
by  Means  of  the  "Alpha"  Balance  (La  determination  de  l'emplacement 
d'objets  et  d'appareils  m£talliques  enfouis  dans  le  sol  par  l'appareil  "Alpha"), 
M.  Bousquet.  Vie  Technique  &  Industrielle,  vol.  1,  no.  5,  Feb.  1920,  pp. 
381-382,  5  figs.  In  each  of  two  large  wooden  hoops  are  placed  two  coils  of 
wire;  a  variable  current  flows  through  lower  coil  and  the  other  forms  part 
of  telephone  circuit.     Hoops  are  held  by  suitable  handle  just  above  ground. 


SLAG 


Manganiferous  Silicate.  The  Reduction  of  Manganiferous  Silicate  Slags, 
Edward  F.  Kern.  General  Meeting  Am.  Electrochemical  Soc,  Apr.  S-10, 
1920,  paper  15,  pp.  221-232. 


SHIP   CONSTRUCTION 


SPARK   GAPS 


Welding.  Electrically  Welded  Ships,  William  T.  Bonner.  Int.  Mar.  Eng.,  vol.  25, 
no.  4,  Apr.  1920,  pp.  330-339,  9  figs.  Barge  was  constructed  partly,  by  welding 
and  partly  by  riveting  in  order  to  compare  construction  and  maintenance 
cost  of  two  types.  Results  obtained  are  cited  as  proof  of  claim  that  electrically- 
welded  jointures  are  cheaper  than  riveted  work. 

Permissible  Ship  Welding,  William  T.  Bonner.  Int.,  Mar.  Eng.,  vol.  25. 
no.  4,  Apr.  1920,  pp.  348-350.  Lloyd's  list  of  part  whioh  are  permitted  to 
be  welded. 


SHIP   DESIGN 


Breakdown  Voltage.     Effect  of  Temperature  and  Pressure  on  the  Sparking  Voltage- 
Nat.  Advisory  Committee  for  Aeronautics,  report  no.  54,  1920,  11  pp.,  7  figs. 


SPARK   PLUGS 


Ceramic  Insulators  for.  Properties  and  Preparation  of  Ceramic  Insulators  for 
Spark  Plugs.  Nat.  Advisory  Committee  for  Aeronautics,  report  no.  53, 
1920.  35  pp.,  15  figs. 


Development  in.  The  Present  Trend  of  Marine  Engineering,  H.  G.  Donald.  Int. 
Mar.  Eng.,  vol.  25,  no.  4,  Apr.  1920,  pp.  296-304.  Advantages  of  electric 
drive  are  quoted  and  it  is  noted  that  many  of  them  apply  as  well  to  merchant 
vessels.  It  is  believed  that  internal-combustion  engine  for  ship  propulsion 
has  not  received  stimulus  that  it  deserves  in  the  United  States.  Uses  of 
superheated  steam  and  fuel  oil  burned  are  recorded  as  well  as  recent  modifi- 
cations in  design  of  auxiliary  machinery. 


Defects  and  Tests.  Spark  Plug  Defects  and  Tests.  Nat.  Advisory  Committee 
for  Aeronautics,  report  no.  51,  1920,  32  pp.,  157  figs. 

Steel  vs.  Brass  Shells.  Temperatures  in  Spark  Plugs  Having  Steel  and  Brass 
Shells.  Nat.  Advisory  Committee  for  Aeronautics,  report  no.  52,  1920,  8  pp., 
2  figs. 


SHIP   PROPULSION 


Subsidiary  Gap  as  Remedy  for  Fouling.  The  Subsidiary  Gap  as  a  Means  for 
Improving  Ignition.  Nat.  Advisory  Committee  for  Aeronautics,  report  no.  ~>7, 
1920,  16  pp. 


Cargo  Boats.  Sulzer  Two-Cycle  Engines  and  the  Propulsion  of  Cargo  Boats — II. 
Motorship,  vol.  5,  no.  4.  Apr.  1920,  pp.  316-321,  10  figs.  Comparative  operat- 
ing data  of  four-cycle  Diesel  engines,  steam  reciprocating  engines  and  steam- 
turbines. 


SHIP   PROPULSION,   ELECTRIC 


Inter-Vessel  PowEB  Transmission.  A  Now  Development  in  the  Application  of 
Electricity  to  Marine  Transportation.  William  T.  Donnelly.  Int.  Mar.  Eng., 
vol.  25,  no.  4,  Apr.  1920,  pp.  352-359,  8  figs.  Tests  arc  said  to  have  proved 
practicability  of  generating  electrical  power  on  one  vessel  and  transmitting 
it  to  another  for  propulsion  and  other  uses. 


SPRINGS 


Helical  and  Volute,  Design  of.     On  the  Design  of  Helical  and  Volute  Springs 
I  \lcune  considerazioni  sul  calcolo  delle  molle  ad  elica  ed  a  bovolo).    \     M 
Rivista  tecnica  della  Ferrovie  Italiane,  vol.  16,  no.  5,  Nov.  1919.  pp.  13i 
9  figs.     Formula?  given  by  Rculeoux  and   Bach  are  contrasted  and  reference 
is  made  to  theory  of  helical  springs  developed  by  Saint-Yenant  in  his  hook 
on  torsion. 


STANDARDIZATION 


See  Eltclric  Symbols. 
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;\l      PIPES 

►-Steam,   Insulation  of.  rom  Long  Superheat  Steam  Pipes 

uied  by  Mi  I  bomas  G.  Estep.     Blast  Furnace  &  Steel 

Plant,  vol.  8,  no.  4.  Apr.   L920,  p  !  tigs.     Curves  showing 

most  economical  thickness  of  pipe  covering  for  various  temperature  differ- 

total  heat  loss  p  '    lineal  fee*  of  pipe  in  B.t.u. 

br.  when  covered  with  most  economical  thickness  of   pipe  covering  and 
i)   temperature  drop  per   100  lineal  feet  of  pipe   when  covered   with   most 
omical  thickness  of  pipe  covering. 


-l  I.U1    POWEB    PLAN  rS 


s  fob  Comparison.     1  .1  i-tics  for  General  Comparison  of  Steam 

Power  Plant  Performance,  W    S.  Gorsuch.     .11.  Am.  Inst.  Elec.  Engrs.,  vol.  39, 

pp     132-134.     Method  for  comparing  efficiencies  between 

different  plants  without  going  into  detailed  study  of  thermal  characteristics 

of  plants  or  introducing  power  costs.      Essential  items  of  steam-power  plant 

'""nance    that    should    be    recorded    and    uniform    method    of     expressing 

ire  given  in  tabulated  form,  with  illustration  demonstrating  advantage 

•  roposed  method. 


STEAM   TURBINES 


Pumping  sets.  High  Pressure  Turbine  Pumping  Set.  Engr.,  vol.  129,  no  3348 
Feb.  27,  1920,  pp.  228-229,  5  figs.  Set  manufactured  by  Mather  and  Piatt! 
Limited,  Manchester,  England.  Overall  length  of  complete  set  is  31  ft.  ZY> 
n.  height  oft.  5J4  in.;  overall  width,  6  ft.  73-2  in.  Motor  designed  for  threc"- 
phase  50  periods  and  pressure  of  6000  volts. 

«0.000-Kw.     Most  Powerful  Prime  Mover  in  the  World.     Ry.  &  Locomotive  Eng 
vol.  33,  no.   1,  Jan.   1920,  pp.   1-2,   1   fig.     Turbine  of  00,000  kw.  continuous 
capacity  at  74th  Street  Station  of  Interborough  Rapid  Transit  Co.,  New  York. 


See  also  Marine  Steam  Turbines. 


STEEL 


Allot.     See  Alloy  Steels. 


Critical  Points  Practical  Determination  of  the  Critical  Points  of  Steels  by  the 
Differential  Method  (Sur  la  determination  pratique  des  points  critiques  des 
aciers  par  la  m£thode  differentiellel,  A.  Portevin  and  V.  Bernard.  Revue  de 
Metallurgy,  vol.  16,  no.  3,  May-June  1919,  pp.  175-192,  15  figs.  Experience 
of  writers  in  application  of  Roberts  Austen's  differential  method.  Substitution 
ot  Chevenard  differential  expansimeter  in  place  of  Saladin-Le  Chatelier  double 
galvanometer  has  been  found  by  them  to  increase  considerably  accuracy  of 

Forged  vs.  Rolled  Bars.     Rolled  and  Forged  Steel  Bars,  J.  H.  Higgins.     Jl.  Am 

.Treaters  Soc,  vol   2,  no.  6,  Mar.  1920.  pp.  295-298,  12  figs.     Results  of 

investigations  conducted  at  works  of  Camden  Forge  Co..  in  which  forged 

bars  were  found  to  give  better  results  in  natural,  annealed  and  heat-treated 

state,  both  physically  and  nucrographically. 

High-Speed.        See  Steel  High-Speed. 

M  INGAXE8E.     See  Steel  Manganese. 

MOLTBDENUM.     See  Steel  Molybdenum. 

Pboductton tDubinq  Wab. The  Iron  and  Steel  Trades  During  the  War,  M.  S 

it        r.„,  >v  (  oal  I  rades  Rev.,  vol.  100,  no.  2716,  Mar.  19,  1920,  pp   381- 

lurwing  production  and  exports  of  iron  and  steel  of  each  of  chief 

913,  1918,  and  1919.     Paper  read  before  Roy! 

bub    a.m.    Phosphobto,   Influence  of      Contemporary   Foreign  Opinion   on 

.      ■-■■'   Pfcosphoru     '"  [Steels.  Kjnrj   S.  Rawdon*  Chcm*  &  Met   Eng" 

Mai    31,  1920.  pp.  609-611.     Result  of  canvassing  opinions 

English   and  French   metallurgical   c,.,,t,, .,  :iH  to  how  moderate  increases 

'       ;.;,|';'1" Ph°™ ™** ™nuence  laborarory  tests  and  service perform- 


STE]  I.   CAS1  [NGS 

"',"     V"-    EWCTBIC-FUBNACI       Melting     Changes     Bring     Lower    Costs 
, '<■•••    '"',>    ?0     7,    Ap,      I.    1920     pp     253-2.-.S.    9    figs"     Kx   erience  of 

Bayonne.  Steel  Castings  Co.,  Bay,,,,,,,..  \    J    ,  ,l„.„.|„,irl,1  ,lls|,,., ,.,,..,     . 

urnace  in  steel ifounHrj    when  power  charges  beet excessivelt  Is  said 

thai  open-hearth  lunucejpi ,-    ,,,i  „fich  i      atisfactory  in  qual  ty  for 

all  requirement!  and  al  I      coil  than  wu  po  h  eleS  furhace 


STEEL,    HEAT    TREATMENT   OF 

Carbonizing.  Bonis  for.  Pots  and  Boxes  Used  in  Carbonizing,  H  H  Harri 
Iron  Age,  vol.  105.  no.  10,  Mar.  4,  1920,  pp.  729-731.  Comparative 'value 
cast  iron,  steel  and  special  alloys  for  pots  and  boxes  used  in  heat-treatin 
processes  hach  material  is  found  to  be  best  suited  for  certain  specific  applic 
turns,  and  it  is  observed  that  the  only  true  scale  of  value  is  that  of  comparin 
their  life  under  service  conditions  with  their  initial  cost  and  determinin 
how  many  units  of  service  each  renders  per  dollar  investment. 

Carburizing.  Pre-Heating  in  Carburizing,  Theodore  G.  Selleck.  Jl  \m  St.-, 
Treaters  Soc.,  vol.  2  no.  6,  Mar.  1920,  pp.  288-29.5,  6  figs.  Advantages  claime 
lor  pre-neating  method  of  carburizing  are  greater  uniformity  of  results,  spee 
oi  operation,  economy  and  convenience  as  well  as,  in  most  cases,  greate 
cleanliness  and  more  comfort  for  operator. 


Hardening.  Hardening  Steel  Without  Distortion,  Fred  H  Colvin  Am  Mach 
vol.  52,  no.  10,  Mar.  4,  1920,  pp.  489-493,  7  figs.  Electric  furnace  and  equir 
ment  designed  to  take  into  account  discrepancies  between  true  temperatui 
of  steel  at  any  instant  and  indications  of  thermocouple  on  record. 

High  Strength, from  The  Elastic  Development  of  Steel,  Sidnev  Cornell.  Chen 
&  Metallurgical  Eng.,  vol.  22,  no.  15,  Apr.  14,  1920,  pp.  677-680,  9  figs  \ccount 
of  research  undertaken  by  Remington  Arms  Union  Metallic  Cartridge  Co  to 
salvage  about  one  million  bayonets  rejected  by  inspectors  of  English  Govern- 
ment. Research  consisted  principally  of  testing  steel  heat-treated  at  various 
temperatures.  It  was  brought  out  that  unusually  high  strengths  could  be 
produced  in  medium-and  high-carbon  steels  by  high  drawing  after  quenching. 

Hump  Method.  Heat  Treating  Steel  by  New  Method  Claims  Valuable  Results 
Automotive  Industries,  vol.  42,  no.  14,  April  1 ,  1920.  pp.  812-815,  6  figs.  Hump 
method.  Material  is  quenched  at  definite  point  in  heating  when  temperature 
rise  shows  marked  decrease  and  change  from  previous  uniform  rate.  Advant- 
ages claimed  are  that  it  results  in  higher  grade  and  more  uniform  output  and 
simplifies  handling  and  cleaning. 

Tractor  Parts.  Heat  Treating  Cast  Steel  for  Tractors,  Fred  Grotts.  \m  Drop 
Forger,  vol.  fi,  no.  3,  Mar.  1920,  pp.  123-124,  4  figs.     Survey  of  developments 


of  present  practice. 


STEEL,   HIGH-SPEED 

Melting  Up  Broken  Tools.     Reclaiming  and  Using  Broken  High  Speed  Tools 
cn  A-   H°Pe     .Can-   Machy.,  vol.  33,  no.  31,  Mar.  25,   1920,  pp.  312-313! 
1  fig.     Construction  and  operation  of  high-speed  steel  melting  furnace. 


STEEL,   MANGANESE 

Analysis  of.  Generalization  of  Method  of  Analyzing  Manganese  in  Special  Steels 
by  Persulphate  in  the  Presence  of  Chromium  and  Tungsten  (Generalisation 
de  la  mSthode  du  dosage  du  manganese  dans  les  aciers  speciaux  par  le  persul- 
fate  en  presence  du  chrome  et  du  tungstene),  P.  Nicolardot  and  \  1  evi 
Revue  de  Metallurgie,  vol.  16,  no.  3,  May-June  1919,  pp.  201-210.  Rapidity 
and  accuracy  between  0.1  and  3  per  cent  are  claimed  for  this  method. 


STEEL   MANUFACTURE 

Chemical  Reactions  in.  Balanced  Reactions  in  Steel  Manufacture  Andrew 
McCance.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  14,  Apr.  7.  1920,  pp. 
034-038,  1  fig.  Argument  is  advanced  that  oxidation  of  iron  during  melting 
is  by  steam  that  iron  oxide  is  soluble  in  molten  iron,  and  that  silicon  is  reduced 
from  acid  slag  by  carbon.  Observations  on  composition  of  gas  in  blow-holes 
and  in  solution  in  solid  steel.     Paper  presented  before  Faraday  Society. 

Electric-Furnace.  The  Electric  Furnace  and  the  Central  Station,  H  L  Hess 
General  Meeting  Am.  Electrochemical  Soc,  Apr.  8-10,  1920,  paper  11.  pp 
207-220.  Economic  aspect  of  securing  power  from  central  station  for  manu- 
facturing electric  steel  is  discussed.  World's  production  in  1918  amounted  to 
1,155,273  tons,  the  United  States  leading  with  511,364  tons. 

See  also  Rolling  Hfills. 


STEEL,   MOLYBDENUM 

Commercial,  Data  on.  Commercial  Molybdenum  Steel  Test  Data  Haw  Material 
vol.  2,  no.  3,  Mar.  1920.  pp.  87-91,  6  figs.  Test  results  obtained  by  Carbon 
Steel  Co.,  Pittsburgh,  Pa.,  are  tabulated  and  charts  are  given  which  indicate 
influence  of  heat  treatment  upon  various  physical  properties  of  metal. 

Determination  of  Molybdenum.  Determination  of  Character  and  Quantity  of 
Moybdenum  in  Steel  and  Iron  (Ueber  den  Art-und  Mengennachweis  des 
Molybdans  un  Stahl  und  Eisen),  Seigfried  Laurens  Malowan.  Zeitschrift 
fur  anorgamschs  und  allegameine  Chemie,  vol.  108,  no.  1,  Aug.  13,  1919. 
pp.  73-80,  1  fig.  Deals  with  a  color  reaction  of  molybdenum  which,  it  is 
claimed,  has  never  been  used  in  elementary  analysis.  Writer,  alter  Investigat- 
ing action  of  xanthic  acid  and  its  salt  on  molybdenum  compounds,  seeks  to 
demonstrate  their  adaptability  for  a  given  amount  of  molybdenum  in  steel. 
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STEEL  WORKS 

Bessemer  Plant,  Indiana.  New  Bessemer  Plant  in  Indiana.  Iron  Age,  vol.  105, 
no.  10,  Star.  4,  1020,  pp.  741-742.  2  figs.  Attention  is  called  to  arrangements 
for  delivery  of  scrap,  scale  and  molten  iron  to  converters,  and  pouring  facilities. 
A  15-ton  casting  crane  operating  with  22-ft.  radius  serves  converters  which 
are  arranged  to  blow  in  opposite  directions. 

Blowers.  The  Motive  Power  of  Steel  Works  Blowers  (Dcr  Antrieb  von  Stahlwerk- 
gehlasen),  Hubert  Hermanns.  Zcitschrift  des  Vereines  deutscher  Ingenieure, 
vol.  64,  no.  4,  Jan.  24,  1920,  pp.  84-87,  8  figs.  Descriptive  article  concluding 
with  statement  that  present  conditions  make  preferable  the  selection  of  a  gas- 
engine  driven  piston  blower  or  a  motor-driven  turbo-blower  using  current  from 
a  generator  driven  by  gas  engine,  the  latter  being  preferable.     (Concluded.) 

France.  New  Equipment  Installed  in  French  Works,  Blast  Furnace  &  Steel  Plant, 
vol.  8,  no.  4,  Apr.  1920,  pp.  227-231,  8  figs.  Description  of  700-ton  hot-metal 
mixer  and  60-ton  ladle  cranes  recently  installed  at  Normande  Steel  Works, 
France. 

STELLITE 


Wall  Construction.  Successful  Building  in  Stucco — III.  Am.  Architect,  vol  110, 
no.  2295,  Dec.  17,  1919,  pp.  767-774,  8  figs.  Structural  details  of  metal  lath 
on  frame  wall  construction. 


SUBMARINES 


British.  H.  M.  Submarine  L33.  Engr.,  vol.  129,  no.  3345,  Feb.  6.  1920,  p.  139, 
1  fig.  Gun  is  placed  on  revolving  platform  on  conning  tower  instead  of  being 
fitted  on  forward  deck.     Other  change  is  installation  of  battery  of  torpedoes. 

Detection  of.  Submarine  Detection  in  an  Alternating  Magnetic  Field.  J  B.  White- 
head and  L.  O.  Grondahl.  .11.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  3.  Mar  1920, 
pp.  223-234.  Account  of  tests  of  disturbance  caused  in  uniform  magnetic 
field  by  incoming  magnetic  mass  conducted  at  Johns  Hopkins  University  and 
U.  S.  Naval  Acad,  with  a  view  to  developing  device  for  detection  of  enemy 
submarines.  Equipment  was  developed  which,  it  is  asserted,  by  sufficient 
increases  in  size  would  be  capable  of  detecting  steel  vessel  200  ft.  long  at  distance 
of  500  ft.     Weight  of  equipment  required  about  8000  lbs. 


Manufacture  and  Uses.  Stellite,  Elwood  Haynes.  Gen.  Meeting  Electro- 
chemical Soc,  Apr.  8-10,  1920,  no.  26,  pp.  377-381.  Account  of  invention  of 
stellite  and  its  varieties;  its  manufacture  by  melting  together  constituent 
metals,  or  by  simultaneous  reduction  of  mixture  of  oxides  of  these  metals 
by  carbon  or  aluminum,  in  crucibles  or  in  electric  furnace.  Account  is  also 
given  of  properties  and  performances  of  alloy. 


STOKERS 


Fuel  Requirements.  Mechanical  Stoking  with  Regard  to  Different  Kinds  of  Fuel 
(Ueber  mechanische  Feuerungen  unter  Berucksichtigung  der  verschiedenen 
Brennstoffe),  R.  Schubert.  Gesundheits-Ingenieur,  vol.  42,  no.  47,  Nov.  22, 
1919,  pp.  481-486,  5  figs.  Wri'er  points  out  that  not  every  kind  of  coal  can 
be  successfully  used  for  mechanical  stokers  of  present-day  construction,  and 
♦  hat  there  is  no  ideal  stoker  with  which  all  kinds  of  coal  can  be  employed  with 
equal   success. 


STORAGE    BATTERIES 


German  U-Boats.  The  Construction  of  U-Boats  in  the  Germania  Shipyard  (Der 
Bau  von  Unterseebooten  auf  der  Germaniawerftl,  H.  Techel.  Zeitschrift  des 
Vereines  deutscher  Ingenieure,  vol.  63,  nos.  43  and  52,  Oct.  25  and  Dec.  27. 
1919,  pp.  1049-1057  and  1302-1310.  59  figs.,  also  vol.  64,  no.  8,  Feb.  21.  1920. 
pp.  173-181,  18  figs.  Brief  historical  review.  General  description  of  a  modern 
submarine;  weight  and  buoyancy  of  the  submerged  boat;  steering  under 
water.  Discussion  of  motive  power  for  navigation  under  and  above  water; 
details  of  the  Korting  type  of  marine  oil  engine.  Details  and  illustrations 
of  the  200-hp.,  300-hp.,  530-hp.,  1700-hp.  and  1200-hp.  4-stroke  engines,  the 
S50-hp.,  1100-hp.,  1150-hp.,  and  1650-hp.  2-stroke  engines,  and  the  engines 
for  the  merchant  submarines  Deutschland  and  Bremen.  Investigation  of 
comparative  merits  of  2-  and  4-stroke  systems.     (To  be  continued.) 


SUBSTATIONS 


Distribution.  New  Features  in  Distribution  Substations,  Walter  H.  Millan.  Elec. 
World,  vol.  75,  no.  16,  Apr.  17,  1920,  pp.  883-886,  5  figs.  Details  of  15,000-kva. 
distribution  station  of  Union  Electric  Light  &  Power  Co.,  St.  Louis,  Mo., 
specially  4500-volt  bus  arrangement  which  obviates  use  of  duplicate  oi!  switches 
on  feeders. 


Chemical  Reactions  in.  The  Reactions  of  the  Lead  Accumulator,  D.  A.  Maclnnes, 
L.  Adler  and  D.  B.  Joubert,  Gen.  Meeting  Electrochemical  Soc,  Apr.  8-10, 
1920,  no.  27,  pp.  383-390,  1  fig.  Experimental  study  of  amount  of  sulphuric 
acid  consumed  during  discharge  of  lead  accumulator  in  order  to  decide  between 
Gladstone  and  Tribe's  formula  for  chemical  reaction  and  that  advanced  by 
Fery.  Results  obtained  were  not  definite  for  either,  and  it  is  suggested 
tentatively  that  intermediate  oxides  of  basic  compounds  may  be  formed  during 
discharge. 


Railway,  Automatic.  Automatic  Railway  Substations,  Frank  W.  Peters  Jl.  Am. 
Inst.  Elec.  Engrs.,  vol.  39,  no.  3,  Mar.  1920,  pp.  267-274,  8  figs.  Reviews 
range  of  conditions  to  which  railway  automatic  substations  have  been  applied 
and  discusses  economies  and  operating  advantages  effected  by  their  use. 
Description  is  given  of  modern  equipment  with  details  of  its  operation  Special 
reference  is  made  to  improvements  in  design  of  control  apparatus,  to  positive 
sequence  of  starting  machines  and  protection  afforded  apparatus  against 
overloading  or  other  irregularities  either  outside  or  internal  to  stations. 


STREET   RAILWAYS 


Cars,  Safety.  Results  of  Fifteen  Months  of  Safety  Car  Operation,  E.  M.  Walker. 
Elec.  Traction,  vol.  16,  no.  3,  Mar.  1920,  pp.  161-167.  Data  and  figures  secured 
at  Terre  Haute,  Indiana.  Conclusion  is  arrived  at  that  safety  car  presents 
solution  to  present  perplexing  situation  of  street  railway  industry. 

Maintenance.  Maintenance  Practice  of  the  Anglo-Argentine  Tramway — I,  R. 
Francisco  Apeseehe.  Elec.  Ry.  Jl.,  vol.  55,  no.  12,  Mar.  20,  1920,  pp.  554-558, 
8  figs.     Comparative  yearly  statistics  of  rolling  stock  from  1911  to  1918. 

Paving  Maintenance.  Track  Construction  from  the  Paving  Maintenance  Stand- 
point. Elec.  Ry.  Jl.,  vol.  55.  no.  12,  Mar.  20,  1920,  pp.  569-571,  7  figs.  Experi- 
ences of  Birmingham,  Ala.,  Railway,  Light  &  Power  Co.  with  number  of  types 
of  track  construction  in  effort  to  reduce  surface  maintenance  expense.  Most 
satisfactory  service  is  said  to  have  been  obtained  with  rigid  concrete  sub- 
structure and  vitrified  brick  paving,  wherein  paving  between  rails  is  so  crowned 
that  bricks  adjacent  to  rails  fit  in  underneath  heads  of  T-rails  avoiding  use 
of  any  nose  blocks. 

See  also  Pavements,  Wood-Block,  Street-Railway  Tracks. 


STRESSES 


Measurement  of.  Photo-Elastic  and  Strain  Measurements.  Mechy.  (London), 
vol.  15,  no.  390,  Mar.  18,  1920,  pp.  790-792,  7  figs.  Effects  of  circular  holes 
on  distribution  of  stress  in  tension  members.  Paper  read  before  Instn.  of 
Engrs.  &  Shipbuilders  in  Scotland. 


STUCCO 


Short-Circuit  Protection.  Short-Circuit  Protection  for  Direct-Current  Sub- 
Stations,  J.  J.  Linebaugh.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  3.  Mar.  1920, 
pp.  274-278,  12  figs.  Improvements  mentioned  include  refinement  and 
perfection  in  details  of  flash  barriers;  design  of  high-speed  circuit  braeker  for 
both  substations  and  electric  locomotives;  high-reluctance  eommutating  pole 
for  60-cycIe  synchronous  converters;  and  design  of  protection  brush  holder. 
Analysis  of  conditions  during  short-circuits  is  shown  by  photographs,  oscillo- 
graphs and  diagrams.  Special  reference  is  made  to  operating  results  on  electric- 
zone  of  C,  M.  &  St.  P.  R.R. 

Short-Circuits,  Limiting.  Limiting  Substation  Short-Circuits — I,  R.  F.  Gooding. 
Elec.  World,  vol.  75,  no.  14,  Apr.  3,  1920,  pp.  771-773,  4  figs.  Calculations 
are  made  to  show  best  arrangement  of  reactances  at  substation  tapping  tic- 
lines  between  two  generating  plants.  Mechanical  forces  acting  upon  bus 
supports  are  also  determined. 


SUBWAYS 

Maintenance.  Engineering  Maintenance  on  Underground  Railways — II  and  III, 
A.  R.  Cooper.  Ry.  Engr.,  vol.  41,  nos.  482  and  483,  Mar.  and  Apr.  1920. 
pp.  98-105,  12  figs.,  and  163-166,  8  figs.  Based  on  practice  of  London  and 
New  York  underground  electric  railways.  Paper  read  before  Permanent  W  ay 
Institution. 

Paris,  Telephone  System  of  Signaling.  Telephone  System  of  the  Pai  -  ruder- 
ground  Railway  (Le  systeme  d'intercommunication  telephoniqui  d  hemin 
de  fer  m£tropolitain  de  Paris),  P.  Maurer.  Electricien,  vol  50,  no  l-'4.">, 
Feb.    1920,   pp.   37-39,   2  figs.     System   of  signaling   between  Btati 


SUPERCHARGERS 

See  Aeroplane  Engines,  Superchargers  for. 


Durable.  Developments  in  Surface  Treated  Concrete  and  Stucco,  J.  C.  Pearson 
and  J.  J.  Earley.  Concrete  Products,  vol.  18,  no.  3,  Mar.  1920,  pp.  21-25, 
7  figs.  Experiments  at  Bureau  of  Standards  are  claimed  to  show  that  structur- 
ally sound  and  durable  stucco  can  be  secured  by  adherence  to  well-  established 
practice.     Paper  read  before  American  Concrete  Inst. 


SV NCHRONOUS  COMMUTATOR 
See  Electrical  Measurements,  High  Alternating   Voltages. 
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TANK  STEAMERS 

10.000-Ton       Hi. 000-Ton   Oil   Tank   Steamship.     Int.    Mar.    Eng.   vol.   25.   no.   4, 

Apr.    1920,   pp.   272-274.  8   tigs       Dimensions:   Length   overall.  430  ft.   7  in.; 

length  between  perpendiculars,  -124  ft  :  beam  molded,  58  ft  ;  draft.  25  ft.  5  m.; 

dweight   tonnage,   10.000  tons;  service  speed.   10H  knots.     Propulsion  is 

single  screw  of  four-bladed  built-up  type  driven  l>y  vertical  inverted  tnple- 

expansion   surface-condensing  engine. 


rANKS 

mi  Reinforceo-C'oncrete.  Large  Concrete  Oil  Tank  Built  for  Panama  Canal, 
R.  C.  Hardman.  Eng.  News-Rec.,  vol.  84,  no.  8,  Feb  19,  1920.  pp.  380-381. 
2  rigs  Tank  is  1 15  ft.  in  diameter  and  30  ft.  deep.  Concrete  was  approximately 
1  :2  :4  mix.  proportions  used  at  start  of  walls  being  one  cement.  2  '4'  sand  and 
i  crushed  stone.  Steel  stresses  of  16,000  lb.  per  sq.  in.  were  used.  Capacity 
-   55,000  bbl. 


TAYLOR  SYSTEM 

Advantages  of.     The  Taylor  System  and   Its  Applications  (Le  systeme  Taylor  et 
quelquea  considerations  Mir  son  application),  1{.  de  Valliere.     Bulletin  Tech- 
nique de  la  Suisse  Romande,  vol.  4ti.  nos.  5  and  <>,  Mar.  0  and  20,  1920,  pp. 
-53  and  til-ii.'i.     It  is  shown  how  essence  of  system  consists,  not  in  requiring 
greater  exertion  of  worker,  but  in  regulating  his  normal  exertion  in  a  manner 
in  rease  production.  Economical  advantages  of  introducing  Taylor  system  in 
manufacturing  establishments  are  pointed  out.     It  is  visualized  that  principles 
upon  which  Taylor  system  is  based  could  be  profitably  applied  to  financial 
iterprises  and  governmental  departments  as  well.     (Concluded.) 


THERMIT  WELDING 


Railway  Repair  .Shops.  In.  Where  Thermit  Means  Economy.  Ry.  Jl.,  vol.  26, 
no.  2,  Feb.  1920.  pp.  14-16.  10  figs.  Examples  of  welding  by  thermit  process 
at  repair  shops  of  various  railways. 


THERMOELECTRICITY 


Voltage  Measurement.  A  Precision  Galvanometric  Instrument  for  Measuring 
Thermoelectric  E.  M.  Fs.,  T.  R.  Harrison  and  Paul  D.  Foote.  Jl.  Am.  Inst. 
Elec.  Engrs..  vol.  39,  no.  2,  Feb.  1920,  pp.  165-176,  11  figs.  Scheme  is  explained 
whereby  ordinary  millivoltmeter  may  be  converted  into  instrument  in  which 
usual  errors  arising  from  variable  line  resistance  are  eliminated.  Instrument 
measures  true  e.  m.  f.  in  simple  circuit  or  if  connected  across  resistance  or  net- 
work through  which  current  flows,  it  indicates  potential  drop  which  would 
have  existed  if  instrument  had  not  been  connected. 


TIME  STUDY 

Applications.  Time  Study  in  an  Engineering  Works,  W.  Svmes.  Eng.  &  Indus. 
Management,  vol.  3,  no.  10,  Mar.  4,  1920,  pp.  296-298,  1  fig.  Method  of  time 
study  is  outlined  and,  by  way  of  illustration,  its  application  to  various  machinery 
operations   is   explained. 

Economical  Advantages.  Time  and  Job  Analysis  in  Management — I,  William  O. 
Lichtner.  Indus.  Management,  vol.  59,  no.  4,  Apr.  1920,  pp.  301-306,  4  figs. 
Economical  advantages  of  introducing  time  and  job  analysis  and  its  relation 
to  low  costs  and  the  labor  question. 


TELEGRAPHY 


Multiplex.  High-Frequency  Multiplex  Telephony  and  Telegraphy  (Hoehfrequenz- 
Mehrfachtclcphonie  und-Telegraphie  Langs  Leitungen),  H.  Fassbender  and 
E.  Habann.  Jahrbueh  der  drahtlosen  Telegraphie  und  Telephonic  vol.  14, 
no.  5.  Oct.  1919,  pp.  451-47S,  17  figs.  Discussion  of  development  of  a  wire 
system  completed  before  armistice  and  later  enlarged  upon  to  meet  demands 
of  German  postal  and  railroad  administrations.  Both  military  and  civil 
apparatus  are  described.  The  multiplex  transmission  of  news  is  defined  as  a 
recent  departure  in  feeble-current  technique  suggested  by  the  introduction 
of  vacuum  tubes  in  wireless  telegraphy. 


.See  also  Electric  Arc  A.  C,  Speaking. 


TIN  DEPOSITS 


Tungsten,  Association  With.  Tin  and  Tungsten  Deposits:  The  Economic  Signific- 
ance of  their  Relative  Temperatures  of  Formation,  William  R.  Jones.  Bui. 
Instn.  Min.  &  Metallurgy,  no.  186,  Mar.  1920,  pp.  1-27,  28  figs,  partly  on 
9  supp.   plates. 


TIN  MINING 


Australia.  The  Production  of  Tin  in  Australia,  J.  B.  Lewis.  Chem.  Eng.  & 
Min.  Rev.,  vol.  12,  no.  136,  Jan.  5,  1920,  pp.  137-144,  4  figs.  Potentialities 
of  large  low-grade  deposits. 


TELEPHONY 
See    Telegraphy,    Multiplex. 


TITANIUM 


Alloys,  Electrical  Properties.  Some  Electrical  Properties  of  Titanium  Alloys. 
M.  A.  Hunter  and  J.  W.  Bacon.  Gen.  Meeting  Am.  Electrochemical  Soc, 
Apr.  8-10,  1920,  no.  28,  pp.  391-401,  2  figs. 


TERMINALS,   FREIGHT 
MOTORIZATION  OF.     See   Motor-Truck   Transportation,  Cincinnati  Freight   Terminals. 

TERMINALS,  LOCOMOTIVE 

LEHIGH    \  ALLEY    I!  wi.road.     New    Engine   Terminal   for    Lehigh    Valley    Railroad. 
News-Rec,  vol  84,  no    11,  Mar    11, 1920,  pp.  514-516,  7  figs      Details  of  engine 
coaling  station  and  ashpit 


TRADE  UNIONS 


Temperament  and.  Trade  Unionism  and  Temperament,  E.  E.  Southard.  Indus. 
Management,  vol.  59,  no.  4,  Apr.  1920,  pp.  265-270.  Suggestion  is  advanced 
that  studies  both  by  psychiatrists  and  psychologists  will  contribute  much  to  our 
understanding  of  trade  unionism  which,  it  is  believed,  may  be  manifestation 
of  mass  psychology.     Paper  read  before  Nat.  Committee  for  Mental  Hygiene. 


TRANSFORMERS 


Rectangular,     a    Terminal   Built   for  special  (iperating  Conditions,     Ry.   Age. 
68    in,    13,  Mar   26,  1920,  pp.  1025-1030,  10  figs      Special  design  of  yards 
saitated  in  order  to  serve  coal  traffic  movement  westward  from  Utah  coal 
i      A.mong  distinctive  features  is  rectangular  engine  terminal,  innovation 
undertaken  because  ol  considerable  number  of  Mallet  engines  which  must  bi 
ommodated  :ii   that   terminal  and  difficulty  encountered  in  keeping  turn- 
table pit  cleai  tor  operation, 


Insulation  of  Windings,  Insulation  Problems  for  High-Tension  Transformers 
( Isolierprobleme  an  Transformatoren  fiir  hohe  Spannungen),  J.  Miiller. 
Elektrotechnik  und  Maschinenbau.  vol.  37,  nos.  37  and  38.  Sept.  14  and  21. 
1919,  pp.  4  13-411')  and  428-433.  24  figs.  Notes  on  designs  and  insulation 
of  windings  for  high  tensions.  Writer  observes  that  every  insulation  problem 
requires  careful  and  thorough  examination,  because  in  no  other  field  is  failure 
of  rigid  application  of  formulae  so  complete. 


TERMINALS,  M  \IM\E 


Philadelphia   Vain   Basi       Planning  and  Progress  on  a  Big  Construction  Job — I, 
Eng    News-Rec.,  vol  84,  no    12,  Mar    18,  1920,  pp  554-561, 

7  tig-      How   records  were  kept   :ii    Philadelphia  arm]    base  rdei   to  plan 

i  schedule  work,  '■•  follow  progress  of  construction,  and  to  control  future 

'InvN-ii  Sheds.  Steel    l>'sign  and   Erection  on  Transit   Shedi   at    Halifax  Ocean 
Terminals,  J     Robertson      Contract    Rec      vol    34,   do     i  _'     Mar    21.    1920, 
pp   208-209,  l  fn/*      sheila  I2H>  it    long  and  87  ft    wide  containing  3600  tons 
''■I  in   mid  io  have  been  erected  in  -i v  weeks  with  twin  derrick  travelei 


TRESTLES 
See  Bridges,   Railways,    Wooden. 

TUBES 


BRAZING,  Brazing  Steel  Tubes  and  Sheets.  Am  Mach  ,  vol  52.  no.  II.  Mar.  11. 
1920.  pp  543-544.  Results  of  experimental  joints  made  with  different  brazing 
metals.  Brazing  metal  containing  83  per  cent  copper  and  17  per  cent  zinc 
gave  stronger  joints.  It  was  also  found  that  joints  made  with  acetylene 
torch  were  distinctly  stronger  than  those  made  in  gas  Manic  and  that  neat- 
treatment  of  joints  brazed   with  acetylene  gave  marked  increase  in  strength. 
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CorrER  wd  Br\ss.  Making  Seamless  Copper  and  Brass  Tubing.  Edward  K. 
Hammond.  Machy.  (X.  Y.l.  vol.  26,  no.  fi,  Feb.  1920,  pp.  487-493,  IS  figs. 
Manufacturing  methods  employed  by  Wheeler  Condenser  &  Engineering  Co., 
Carteret,    X.J. 

TUGS 

Diesei.-Engined.  Morin  and  Avre  Tugs  Propelled  by  Diesel  Motors  (Remorqueurs 
A  moteur  Diesel  types  Morin  et  Avre).  Bulletin  Technique  du  Bureau  Veritas, 
vol.  2,  no.  3.  Mar.  1920,  pp.  46-50,  6  figs.  Built  for  river  service  by  French 
Ministry  of  Public  Works.  Morin  has  Sulzer  420-hp.  motor  and  Avre  Polar- 
Diesel  350-400-hp.  motor. 

TUNGSTEN 


WARSHIPS 


Destroyers.  A  Record  in  Destroyer  Construction,  Henry  Williams.  U.  S.  XTaval 
Inst.  Proc,  vol.  46,  no.  206,  Apr.  1920,  pp.  531-538,  2  figs.  "V.  S.  S.  Reid." 
built  by  Bethlehem  Shipbuilding  Corporation.  Keel  was  laid  Sept.  9,  1919, 
and  ship  was  delivered  Nov.  6,  1919.  Notes  on  organization  of  operations 
during   building   period   are  given. 

H.  M.  S.  Hood.  H.  M.  S  "Hood."  Eustace  D'Eyncourt.  Shipbuilding  &  Shipping 
Rec,  vol.  15,  no.  13,  Mar.  25,  1920,  pp.  400-404,  2  figs  Dimensions:  Length 
between  perpendiculars,  810ft.;  length  overall,  860  ft.;  breadth,  extreme,  104  ft  ; 
load  draught,  mean  28  ft.  6  in.;  shaft  hp.  of  engines,  144.000;  speed  at  load 
draught.  31  knots;  oil  fuel  capacity,  4000  tons,  armament,  eight  15-in.  B.  L., 
twelve  5.5-in.  B.  L.,  four  4-in.  H.  A.,  two  21-in.  T.  T.  submerged,  2  double 
21-in.  T.  T.  above  water.     Paper  read  before  Instn.  Naval  Architects. 


Ore  Deposits.  Notes  on  Tungsten  Ore  Deposits  in  Burma,  J.  Coggin  Brown. 
Jl.  Soc.  Chem.  Industry,  vol.  39,  no.  4,  Feb.  28,  1920,  pp.  44T-48T.  Ore-bearing 
veins  are  described  as  being  associated' with  granite  intrusions.  Statement 
that  field  is  characterized  by  universal  presence  of  tourmaline  is  declared 
incorrect. 

See  also  Tin  Deposits. 


WASTE  UTILIZATIOX 


Tanneries.  Studies  on  the  Treatment  and  Disposal  of  Industrial  Waste — III 
The  purification  of  Tannery  Wastes,  Harry  B.  Hommon.  U.  S.  Treasury  Dept. 
Public  Health  Service,  bul.  No.  100,  Nov.  1919,  133  pp.,  5  figs.  Experimental 
studies  on  purification  of  tannery  wastes. 


TUXXELS 


Vehicular,  Hudson  River.  Largest  American  Shield  Tunnel  Designed  to  Carry 
Vehicular  Traffic  Under  Hudson  River.  Eng.  News-Rec,  vol.  84,  no.  8,  Feb. 
19,  1920,  pp.  357-364,  7  figs.  Report  by  Clifford  M.  Holland,  Chief  Engineer 
of  Xew  York  State  Bridge  and  Tunnel  Commission  and  New  Jersey  Interstate 
Bridge  and  Tunnel  Commission.  Twin  tuhes  of  east  iron,  29  ft.  in  diameter 
are  recommended.  Project  is  to  cost  $28,669,000.  Operating  revenues  are 
expected  to  amortize  cost  in  11  years  and  produce  surplus  of  $66,500,000  in 
20  years. 


WATER  HAMMER 


Calculation  of.  Calculation  of  Water  Hammer  in  Conduits  Formed  of  Two 
or  Three  of  Different  Diameters  (Calcul  du  coup  de  belier  dans  les  conduites 
formees  de  deux  on  de  trois  troncons  de  diametres  differents).  Ed.  Carey. 
Bulletin  Technique  de  la  Suisse  Romande,  vol.  46,  nos.  5  and  6,  Mar.  6  and  20, 
1920,  pp.  53-50  and  63-66,  6  figs.  Formula;  for  computing  intensity  of  water 
hammer  at  junction  of  two  sections  of  different  diameters  and  formula  for 
computing  maximum  value  of  water  hammer  in  terms  of  speed  at  which  water 
is  shut  off.      (Continuation  of  serial.) 


VALVES 


Gate.  Electrical  Operation  of.  Electrical  Operation  of  Gate-Valves,  Peter  P. 
Dean.  Proc.  Engrs.  Soc.  of  Western  Pennsylvania,  vol.  35,  no.  10,  Jan.  1920. 
pp.  483-493.  Description  of  Dean  system  of  valve  control  which  consists  of 
single  unit  in  which  are  incorporated  driving-motor  reduction  gear  and  limit 
trip  mechanism.  Feet  of  unit  are  provided  with  four  holding-down  bolt 
holes  of  standard  dimensions  for  given  range  of  valves. 


Conduits  Under  Pressure.  Water  Hammer  in  Conduits  Under  Pressure  and 
How  to  Take  It  into  Consideration  in  the  Design  of  Hydroelectric  Installations 
(Les  coups  de  belier  dans  les  conduites  forcees  et  les  moyens  de  les  combattre 
dans  les  usines  hydro-electriques),  A.  Causse.  Genie  Civil,  vol.  76,  no.  2, 
Jan.  10,  1920.  pp.  35-39,  7  figs.  Theory  explaining  mass  oscillations  origin- 
ated in  consequence  of  sudden  closing  of  gates.  Description  of  Bouchayer- 
Viallet's  regulator  and  Bouvier's  safety  valve.     (Concluded.) 


VEXTILATIOX 


Recent  Advances  in.  Recent  Advances  in  the  Science  of  Ventilation  from  the 
Industrial  Standpoint.  Geo.  G.  Nasmith.  Contract  Rec,  vol.  34,  no.  12, 
"Mar.  24,  1920,  pp.  270-273.  Survey  of  physiological  studies  of  effect  of  air 
temperature  and  air  humidity  on  human  organism. 

Schoolrooms.  Report  on  Status  of  School  Ventilation  in  the  United  States.  Jl. 
Am.  Soc.  Heating  &  Ventilating  Engrs.,  vol.  26,  no.  2,  Mar.  1920.  pp.  183-188. 
Results  of  tests  comparing  mechanical  and  natural  ventilation  of  school  rooms. 
It  was  found  that  it  was  impossible  to  keep  temperature  and  air  motion  condi- 
tions in  naturally-ventilated  rooms  within  bounds  of  comfort;  that  illness  of 
pupils  and  teachers  in  naturally-ventilated  rooms  increased  to  alarming  extent; 
and  that  in  such  rooms  air  was  stagnant  and  heavy,  causing  depression  and 
headaches. 


VISCOSITY 


Fluid  Motion  and.  Fluid  Motion  and  Viscosity,  W.  I..  Cowley.  Eng.,  vol.  109. 
no.  2821.  Jan.  23,  1920,  pp.  101-102,  2  figs."  Effect  upon  fluid  motion  of  local 
heating  due  to  viscosity,  and  comparison  between  experiments  carried  out  iu 
fluids  in  two  different  states,  liquid  and  gaseous. 


WATER  POWER 


Recent  Utilization.  Recent  Utilization  of  Water-Power.  Jl.  Instn.  Mech.  Engrs  . 
no.  2,  Mar.  1920,  pp.  129-151,  13  figs.  Outstanding  developments  remarked 
are:  Exclusive  use  of  two  types  of  turbines  only,  Francis  reaction  turbines 
for  low  and  medium  heads  and  Pelton  impulse  wheels  for  high  heads;  extension 
of  use  of  Francis  turbines  under  heads  approaching  800  ft.,  and  Pelton  wheels 
in  single  stage  up  to  5500  ft.,  exclusive  adoption  of  balanced  wicket  gates  for 
regulation  of  Francis  turbines  and  circular  nozzle  with  combined  deflector  and 
needle  regulation  for  Pelton  wheels.  General  increase  of  output  per  unit, 
maximum  output  at  present  being  31,200  b.hp.:  and  general  increase  of  overall 
efficiency  of  about  6  to  10  per  cent.     (Concluded.) 


WATER  SUPPLY 


Francisco.  Hetch  Hetchv  Water  Supply — II.  Public  Works,  vol.  48,  no.  10, 
Mar.  20,  1920,  pp.  203-206,  6  figs.  Features  of  154-mile  aqueduct  and  auxi- 
liaries for  ultimate  delivery  of  400,000,000  gallons  daily  to  San  Francisco  at 
estimated  cost  of  $45,000,000. 


WATER  TREATMENT 


VOCATIONAL  TRAINING 


England.  Industrial  Training,  James  Ourrie.  Jl.  Roy.  Soc  Arts.  vol.  68,  no. 
3514.  Mar.  26.  1920,  pp.  300-307,  Organization  of  work  done  by  Training 
Department,  Ministry  of  Labor.  England,  in  connection  with  vocational 
education  of  disabled  soldiers. 


Viol, et-K  ays  STERILIZING.  Water  for  Shipyard  Drinking  Fountains  Treated  by 
Violet  Rays,  Walter  L.  Decker.  Eng.  News-Rec,  vol.  84,  no.  12,  March  18, 
1920,  pp.  572-573.  2  figs.  System  consists  of  one  60-in.  quartz  filter,  two  30^in. 
bone-black  filters,  which  are  connected  in  parallel  to  take  water  after  passing 
quartz  filter,  then  two  ultra-violet-ray  sterilizers  connected  in  series  for  final 
treatment  of  water  after  passing  charcoal  filters. 


WATER  WORKS 


WAGES 


OVERTIME  Rates.  Practice  Regarding  the  Payment  of  I'unitive  Overtime  Rates, 
I.eifur  Magnusson.  Monthly  Labor  Rev.,  vol.  10.  no.  3,  Mar.  1920,  pp. 
109-117.  Overtime  rates  established  by  legislatures  of  various  States  are 
lusted,  and  also  overtime  rulings  of  National  War  Labor  Hoard.  Attention 
i-  directed  to  opinion  expressed  in  a  bulletin  issued  by  War  Department  during 
the  war,  in  which  it  was  stated  that  theory  under  which  time  and  a  half"  was 
paid  for  overtime  was  "tacit  recognition  that  it  is  usually  unnecessary  and 
always    undesirable    to    have   overtime." 


See  also   Bonus  Systems. 


Chicaco.  Plan  of  Chicago's  Improved  Water  System— 1920-1955,  I'.  S.  Combs. 
Eng.  World,  vol.  16,  no  6.  April  1920,  pp.  317-325,  5  figs.  Report  of  city 
engineers  on  status  of  pumping  station  with  recommendations  for  improvements 
and  extension. 

WEIGHING   MACHINES 

Automatic.  Automatic  Weighing  Machines,  George  Frederick  Zimmer  ling.  & 
I n.lus.  Management,  vol  3,  no.  11.  Mar.  11,  192C,  pp  341-344,  .;  figs.  Descrip- 
tion of  Avery's  patent  self-balancing  ,1, 
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WELDING 

Gas  Torch.     Modem  Welding  and  Cutting,  Ethan   Viall.      \m.   Mach.,  vol    52, 
no    12,  Mar.  18,  1920,  pp   003-609,  33  figs.     Examples  illustrating  possibilities 

of  gas  torch  as  welding  tool. 

Iron  Wire.     Welded    Line  Joints   Prove  Their  Efficiency,  B.   .1.   Schwendt.     Ry. 

Signal  Engr.,  vol.  13,  no.  3.  Mar.  1920.  pp.  97-102,  13  figs.     Various  types  of 

:  i>  are  illustrated  and  characteristic   ol   each  are  discussed      Statistical 

data   are  presented  in   which  comparative  figures,  based  on  tests  made   bj 

Bureau  of  Standards.  Washington,  D.  C,  indicate  electrical  and  mee*»anical 
properties  of   both   welded   and   soldered   galvanized  iron  line  wire. 

See  aho  Electric   Welding,  Electric  Welding,  Arc:  Oxy-AccUjlcne    Welding; 
Thermit    II. 


WOOD  PRESERVATION 

Treating  Plants.  The  Wood-Impregnating  Plant  of  the  Royal  Swedish  State 
Railway  Administration  at  Pitea.  (Die  Holzimpragnieranstalt  der  Kgl  schwe- 
dischen  Staatseisenbahnverwaltung  zuPiteal,  Fricdrieh  Moll.  Zeitschrift  des 
Vereines  deutscher  Ingenieure,  vol.  63,  no.  44,  Nov.  1,  1919,  pp.  1095-1096, 
5  figs.  Description  of  plant  in  which  impregnation  with  fluorine  salt  mixtures 
is  carried  out  according  to  process  widely  used  in  Germany.  Plant  was 
designed   and    constructed   by   a   Berlin   company. 

Zinc  Chloride,  Treatment.  Report  of  Committee  on  Wood  Preservation.  Rv. 
Age  (Daily  Edition),  vol.  68,  no.  lie.  Mar.  18,  1920.  pp.  924-928.  .Specification 
for  preservative  treatment  of  wood  with  zinc  chloride.  Recommended  by 
Committee  of  Am.  Ry.  Eng.  Assn. 

ZINC 


W  1. 1. TARE  WORK 


Co-operative  Stores.  The  Packard  Co-operative  Store,  D.  G.  Stanbrough.  Indus. 
Management,  vol.  59,  no.  4.  Apr.  1920,  pp.  2S1-2S3.  How  movement  for 
purchasing  of  groceries  started  in  1917  by  35  employes  has  grown  so  rapidly 
under  company's  auspices  that  yearly  sales  increased  from  $25,000  in  1917 
to  $175,000  in  1919. 

Restaurant  Plan.  A  Novel  Employees'  Restaurant  Plan,  F.  L.  Prentiss.  Iron 
Age,  vol.  105,  no.  9.  Feb.  26,  1920,  pp.  591-592,  3  figs.  Serve-self  system  of 
operating  restaurant  has  been  discarded  and  waste  is  avoided  by  patrons 
ordering  one  day  what  they  will  eat  the  next. 


Electrolytic  Production.  Methods  for  Analytical  Control  of  Electrolytic  Zinc 
Production.  H.  F.  Bradley.  Chem.  &  Metallurgical  Eng.,  vol.  22.  no.  14, 
Apr.  7,  1920.  pp.  651-654,  1  fig.  Methods  used  at  laboratory  of  Judge  Mining 
&  Smelting  Co.,  Park  City,  Utah,  for  analysis  of  leach  and  electrolyte  solu- 
tions, concentrates,  calcines  and  leach  residues,  zinc-dust  precipitate  and 
anode  scale  from  cells. 

ZIXC  ALLOYS 

Zinc-Aluminum-Copper.  Zinc  Alloys  with  Aluminum  and  Copper,  Walter  Hosen- 
hain,  John  L.  Haughton  and  Kathleen  E.  Bingham.  Metal  Industry  (Lond.), 
vol.  16,  no.  14,  Apr.  2,  1920,  pp.  271-279,  6  figs.  Based  on  tensile  and  hardness 
tests  and  tests  to  determine  heat  treatment  on  mechanical  properties  conducted 
at  National  Physical  Laboratory,  Teddington,  England.  In  alloys  tested 
copper  content  was  limited  to  10  per  cent  and  aluminum  to  15  per  cent 


WIND  TUNNELS 


ZINC  METALLURGY 


RECORDING  Instruments.  Recording  Instruments  for  Use  in  Wind  Tunnels, 
Albert  A.  Merrill.  Aviation,  vol.  8,  no.  5,  Apr.  1,  1920,  pp.  190-191,  5  figs. 
Attachment  to  aerodynamical  balance  employed  for  experimental  work  at 
Throop  College,  Pasadena,  Cal.,  for  recording  graphically  variation  of  force 
in   Tunnel. 

See  also  Aeroplane   Propellers. 


WIRE 


.See   Welding,  Iron    Wire. 


Electrolytic  Plant.  Electrolytic  Zinc  Plant  of  the  Judge  Mining  &  Smelting  Co., 
L.  W.  Chapman.  Chem.  &  Met.  Eng.,  vol.  22,  no.  12,  Mar.  24.  1920,  pp. 
537-540.  5  figs.  Plant  is  designed  to  treat  concentrates  obtained  from  sulphide 
ore  containing  zinc,  lead  and  silver. 

The  Electrolytic  Zinc  Plant  of  the  Judge  Mining  &  Smelting  Co.,  at 
Park  City,  Utah,  L.  S.  Austin.  Min.  &  Sci.  Press,  vol.  120,  no.  12,  Mar.  20, 
1920,  pp.  409-411,  2  figs. 

Muffles.  The  Effect  of  Pressure  in  Zinc  Muffles  on  the  Extraction  of  the  Metal 
(Ueber  den  Einfluss  der  in  den  Zinkmuffein  herrschenden  Spannum*  auf  das 
Metallausbringen),  O.  Miihlhaeuser.  Metall  und  Erz,  vol.  18,  no.  16,  Aug.  22. 
1919,  pp.  363-373,  7  figs.  Results  of  experiments  are  summarized  and  presented 
in  tabular  form.  It  is  pointed  out  that  imperviousness  of  muffles  is  variable 
and  no  two  vessels  seem  to  be  alike.  In  all  cases  it  is  said  to  be  advisable 
to  keep  the  zinc  furnaces  at  as  high  pressure  as  possible. 
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*wT  HO  beautiful  driveways  built  with 
Tarvia  Filled  Macadam  in  1918. 
Prospect  Cemetery,  Toronto,  Ont.  {left) 
and  St.  Johns  Cemetery,  Toronto,  Ont. 
shown  below. 


Tarvia  Reduces 
Road  Costs— 

rFlIE  severe  Canadian 
winters  and  spring 
thaws  demand  that  roads  be  waterproof 
and  frost  proof. 

At  the  same  time  construction  and 
maintenance  costs  must  not  be  excessive. 

Canadian  cemetery  authorities,  like 
scores  of  progressive  townships  through- 
out the  Dominion,  have  found  Tarvia  to 
be  the  most  satisfactory  and  economical 
solution  of  their  road  problems. 

They  have  found  that  water  cannot 
work  its  way  beneath  the  tough,  resilient 
wearing  surface — that  frost  cannot  start 
a  "break-up"  or  raveling — that  Tarvia 


-  -*  keeps  the  road  as  fit  in 

the  spring  as  it  was  in 
the  fall. 

If  there  are,  in  your 
community,  plain  macadam  roads  that  are 
beginning  to  require  repairs, an  inexpensive 
treatment  with  Tarvia  will  restore  the  sur- 
face, making  it  smooth,  dustless  and 
durable. 

Thus  instead  of  a  ruined  road  which 
would  often  require  expensive  rebuilding, 
Tarvia  will  keep  your  roads  in  remarkable 
condition  for  little  money. 

Taxpayers  preferTarvia  because  of  their 
economy  as  they  pay  for  themselves  over 
and  over  again  through  their  maintenance 
cost. 

Illustrated  booklets  describing  the 
various  Tarvia  treatments  free  on  request. 


Preserves  koads-Prei/ents  Dust 


Special   Service    Department 

This  company  has  a  corps  of  trained  engineers 
and  chemists  who  have  given  years  of  study  to 
modern  road  problems.  The  advice  of  these 
men  may  be  had  for  the  asking  by  any  one 
interested. 

If  you  will  write  to  the  nearest  office  regarding 
road  problems  and  conditions  in  your  vicinity, 
the  matter  will  be  given  prompt  attention. 


ST.  JOHN,  N.B. 
HALIFAX,  N.S. 

SYDNEY,  N.S. 


The  ^J00  Company  » 


MONTREAL         TORONTO 


INNIPEG     VANCOUVER 
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NOVA  SCOTIA  STEEL ...  GOAL  CO. 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 

PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     and     SPLICE     BARS 

TRACK  BOLTS  AND  SPIKES 

MACHINE     and     CARRIAGE    BOLTS 

SQUARE  TWISTED  REINFORCING  BARS 

BOILER    SHIP    AND    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS,    TIRES    and    SLEIGH    SHOE 

MARINE    FORGINGS 

OF 
A  LL 

DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 


General  Sales  Office; 

Windsor  Hotel, 

MONTREAL. 


HEAD  OFFICE ; 
NEW    GLASGOW, 

Nova  Scotia. 


91     JOURNAL    OF    THE     ENGINEERING     INSTITUTE    OF    CANADA 


Capacity  Production 

EVERY  manufacturer  wants  capacity  production;  he  wants  every 
ounce  of  power  and  work  from  his  machinery.     Volume  of  pro- 
duction is  largely  a  matter  of  steady,  uninterrupted  work,  which 
means  that  the  machinery  must  be  maintained  at  maximum  efficiency. 

To  give  this  continuous,  efficient  service,  machinery  must  be 
properly  lubricated.  Correct  lubrication  is  inseparable  from  the 
economical  operation  of  machines  and  power  equipment;  it  is  a  big 
factor  in  profitable  manufacturing  and  you  cannot  afford  to  use  any 
but  the  best  lubricants  in  expensive  machinery. 

Imperial  Lubricants  are  well  known  for  their  high,  uniform 
quality.  They  are  graded  for  every  type  of  machine  and  every  moving 
part.  They  have  been  tested  and  proved  under  actual  service  con- 
ditions to  be  of  superior  fitness  for  the  work  for  which  each  is  designed. 

If  you  have  lubrication  problems  or  difficulties,  write  to  our 
Imperial  Lubrication  Engineers.  They  will  gladly  study  your  prob- 
lems and  submit  recommendations  free  of  charge  or  obligation. 


Lubricants 


For     Manufacturing, 
Mining    and  Milling 

Cylinder  oils 

Imperial  Valve  Oil 
Imperial  Cylinder  Oil 
Imperial  Capitol  Cylinder  Oil 
Imperial  Beaver  Cylinder  Oil 
Imperial   20th    Century  Cylin- 
der OH 

ENGINE  OILS 


Kearsarge  Engine  Oil 
Solar  Red  Engine  Oil 
Atlantic  Red   Engine 


Bayonne   Engine  Oil 
Renown   Engine  and 

ioOII 

,  Standard  Gas  Engine 


Imperial 
Imperial 
Imperial 

Oil 
Imperial    Junior    Red    Engine 

OH 
Imperial 
Imperial 

Dynamc 
Imperial  ' 

Ol 
Imperial  Arlo  Compressor  OH 


Write  to  56  Church  Street,  Toronto,  or  to  any  of 
our  branches  for  an  appointment  or  for  infor- 
mation or  advice  on  your  lubrication  problems. 


IMPERIAL  OIL  LIMITED 

\     Power  ♦  Heat  ♦  Light  ♦  Lubrication   / 


BRANCHES   IN  ALL   CITIES 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,   New  York.  Codes:  Consolidated  Steel  Corporation,    ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


caNSTECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

San  Francisco,   Seattle,  and   New  Orleans;  Montreal  and  Toronto;  St.  John's,  New- 
foundland;  Mexico  City;   Havana;   Managua;   Bogota;    Rio  de  Janeiro;  Buenos  Aires; 
Santiago    and    Valparaiso;    Lima;    London;    Copenhagen;     Christiania;    Barcelona  ; 
Milan;  Johannesburg;  Shanghai;  Calcutta;  Sydney;  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 

Bridges. 

Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 

Forgings— Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 


Frogs  for  Steam  and  Electric  Rail- 
roads. 
Gas  Engines  890  h.  p.  and  over. 
Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 
Ingot  Molds. 

Machinery — Bethlehem  Steel  Com- 
pany's, Detrick  and  Harvey 
Planers,  Horizontal  Boring,  Dril- 
ling and  Milling  Machines, 
Hydraulic  Presses,  Railway  Shop 
Machinery,  Rolling  Mill  Machi- 
nery, Shipyard  Machinery. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  Lackawanna  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Plates— Tank,  Hull.  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole   Line   Material. 

Pumps   and    Pumping    Engines. 


Rails — Light,     Heavy,     Tram      or 

Girder,  etc.,  and  Accessories. 
Rivets. 
Roo6ng. 

Screws,  Wood. 

Shafting,    Cold    Rolled    and    Cold 

Drawn. 
Shapes,  Standard  Structural  and 

Bethlehem. 
Sheet  Bars. 
Sheets,  Plain,  Galvanized,  Flat  and 

Corrugated,  Blue  Annealed. 
Sidings. 
Skelp. 
Slabs. 
Spikes. 

Staybolt  Iron. 
Switches  for  Steam     and  Electric 

Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products — Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire     Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,    quick    service,    and    dependable    attention    to   every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight, packing, country  of  destination,  etc.,  and  purposes  for  which  the  materialsare  required 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY   AND   HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE   HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND     POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD   OFFICE    AND    WORKS  : 
LACHINE,     P.  Q. 


Montreal. 


Toronto. 


P.O.  ADDRESS:   MONTREAL,   P.Q. 
CABLE    ADDRESS     "  DOMINION  " 

Sales    Offices  : 
Ottawa,  Winnipeg.  Edmonton. 


branch  offices  and  works: 
Toronto.  Ottawa.  Winnipeg 


Regina. 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 
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FRASER,  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need 


Our  Experience  Includes:— 

Dams,  Power  Plants,  Paper  and   Pulp   Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,   Industrial  Plants  and  Towns. 


YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANDLING  MATERIAL 

BY  USING  THE  PORTABLE  SCOOP  CONVEYOR 


It  saves  6  to  12  shovellers. 

It  will  handle  any  material : 

Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Firms 
are  Cutting  their  Costs  by  this 
Machine. 

Write  for  Prices  and 
Bulletin  "E.M." 


The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Sole  Canadian  Agents 

ST.  JOHN,  N.B.  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 
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MEAD-MORRISON 


HOISTING 


,MM, 
US/ 


and 


Conveying  Machinery 


Manufactured 
in  Canada 


Airplane  view  of  our  works  at  Welland,  Ont. 

Dredges, 
Mine  Hoists, 
Steam  Hoists, 
Electric  Hoists, 
Coal  and  Ore 
Handling  Plants, 
Clam  Shell  and 
Orange  Peel 
Grab  Buckets. 


PUT  YOUR  PROBLEM  UP  TO  US ! 


CANADIAN  MEAD-MORRISON  CO 

LIMITED 

285  BEAVER HALLHILL 


MONTREAL 


WELLAND    ONT/ 


GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN 

CANADA 

Montreal  Water  &  Power  Co. 

Montreal, 

25,000,000 

Medicine  Hat,  Alta., 

6,000,000 

St.  Johns,  Que., 

3,000,000 

Fredericton,  N.B., 

2,000,000 

Woodstock,  N.B., 

1,000,000 

Cartierville,  Que., 

1,000,000 

Aylmer,  Que., 

1,000,000 

St.  Rose,  Que., 

500,000 

Laval  des  Rapides,  Que. 

300,000 

Berthier,  Que., 

300,000 

THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


RAYMOND 

Concrete 

PILES 

The  exclusive 

Raymond  Method 

The  Raymond  Method  is 
the  ONLY  method  of 
concrete  pile  formation  in 
which  the  concrete  is  cast- 
in-place  in  a  spirally  rein- 
forced steel  shell  which  is 
left  in  the  ground.  The 
shell  is  left  in  the  ground  to 
make  CERTAIN  that 
underground  conditions  will 
NOT  distort  or  weaken  the 
"green"  concrete  pile  co- 
lumn. 

A  Form  for  Etiery  Pile 
A  Pile  for  Every  Purpoic 

Also  Special  Concrete  H'oil^ 

Raymond  Concrete  Pile  Co. 

Limited 

New  Birks  Bldg.,  Montreal 


AMBURSEN 

and  all  types  of 

DAMS 

and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  us  to  show  you  pho- 
tographs of  work  accom- 
plished. 

We  are  prepared  to  do 
all  kinds  oj  hydraulic 
work  and  concrete  struc- 
tures. 
Ambursen  Hydraulic 
Construction  Co.  of  Canada 


New  Birk-;  Bldg  .  Montreal 
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"Plus  Service" 

Transmission 

Belting 

Service,  not  price,  should  be  the  basis  on 
which  your  purchase  of  transmission  belting 
are  made.  This  highest-priced  belt  is  built  to 
give  maximum  service  and,  in  the  final 
analysis,  is  the  most  economical. 

Low-priced  belting  is  the  most  expensive,  for 
it  cannot  be  expected  to  wear  for  any  length 
of  time,  End  usually  doubles  its  first  cost  in 
expensive  repairs,  power  waste,  idle  machines 
and  lost  production. 

The  possibilities  of  waste  in  buying  and  placing 
belts  is  so  great  that  no  one  but  a  belting 
expert  should  ever  be  permitted  to  select  a 
belt  for  even  the  most  unimportant  purpose. 
It  isn't  necessary  that  you  maintain  a  belting 
expert.  We  have  established  a  special  service 
department  in  charge  of  belting  engineers  who 
will,  without  cost,  gladly  take  the  responsibil- 
ity of  making  your  transmission  belting 
give  Plus  Service  by  keeping  its  cost  at  the 
minimum.     They  will  specify 

Dominion  Friction 
Surface  Belting 

because  of  its  unbroken  record  of  satisfactory 
performance,  but  only  when  it  will  most  effic- 
iently meet  your  requirements. 

Phone  or  wire  our  nearest  service  branch  that 
you  may  test  the  value  of  this  service. 


hOMiNlOfJ 

[tL    RUBBER,1'' 


Our  Dominion  Hose, 
Packing  and  Industrial 
Rubber  Goods  are  all  the 
Same  High  Standard  as 
Dominion  Friction  Sur- 
face Belting. 


Dominion  Rubber 

System 

Service  Branches 


Halifax. 

St.  John, 

Quebec, 

Montreal, 

Ottawa, 

Toronto, 

Hamilton, 

London, 

Kitchener 

North  Bay, 


Fort  William , 

Winnipeg, 

Brandon, 

Reglna, 

Saskatoon, 

Edmonton, 

Calgary, 

Lethbridge, 

Vancouver, 

Victoria, 


FOR  SALE 


3— SULLIVAN  —  CLASS  VW  61  DUPLEX  8"  CHANNELLERS. 
complete  with  air  reheater.  For  operation  on  compressed  air, 
These  machines  held  in  United  States. 

2— MORRIS— 4-STAGE  CENTRIFUGAL  PUMPS— 3"  DISCHARGE— 
4"  SUCTION— 260  U.  S.  G.  P.  M.— arranged  for  direct  connection 
to  50  HP  motor,  but  without  motors.    Held  in  Canada. 

8-TROY  REVERSIBLE  EXTENSION  HAULING  TRUCKS— 10"  steel 
tires. 

8— TROY  REVERSIBLE  HAULING  DUMP  WAGGONS— 10"  Steel 
tires.    Troy  waggons  held  in  Canada. 

For  further  information  apply  to 

Hydro  Electric  Power  Commission  of  Ontario, 

Box  245,  NIAGARA  FALLS,  ONTARIO. 


MARCONI 

Wireless   Apparatus 

for  marine,  land  &  aircraft  stations 
Installed  —  Operated  —  Maintained 


Marine  Switchboards  manufactured  and  installed. 


The  Marconi  Wireless  Telegraph  Co.of  Canada, 


LIMITED 


HEAD  OFFICE:    11    ST.    SACRAMENT   ST.,    MONTREAL 

DIVISIONAL  offices: 
Vancouver,  Winnipeg,  Toronto.  Halifax.  St.  John's,  Nfld. 


John  T.  Farmer 

combustion  engineering  corporation 

stokers:  type  e,  type  k,  coxe 

green  fuel  economisers: 

ash  conveyors: 

PUMPS. 

REGULATING    APPARATUS: 

BALANCED  DRAFT  REGULATION, 

S.C.  FEED  WATER  REGULATORS, 

UEHLING  CO2  RECORDERS, 

WATER    AND    STEAM   FLOW    METERS. 

ACCESSORIES: 
TURNER  BOILER  BAFFLE  WALLS, 
ROTO    BOILER   TUBE   CLEANERS, 
EVERTITE      BOILER      COVERING, 
HYTEMPITE  FIRE  BRICK  CEMENT. 


CORISTINE  BUILDING, 


MONTREAL 
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" — and    now    about    the 
elevator    equipment ! " 

WHEN    the   time   comes   to   consider   this    in    your    specifications,    we    would 
direct  your  attention  to  the  particular  merits  of  Turnbull  equipment. 

No  matter  what  type  of  building  your  plans  may  call  for,  we  know  that  there  is 
Turnbull  equipment  that  will  meet  the  requirements. 

For  Turnbull  Elevators  are  now  giving  economical  service  in  all  kinds  and  sizes  of 
structures — in  public  institutions,  departmental  stores  and  in  many  of  Canada's 
largest  factorie  • 

There  are  definite  reasons  to  justify  the  selection  of  "Canada's  Good  Elevators." 
We  will  be  pleased  to  send  you  full  details,  plans  and  specifications  on  estimates. 


Head  Office  and  Works : 
John  Street,  Toronto 


Montreal  Office: 
202  Mappin  Building 


DEPENDABLE 

POWER 

EQUIPMENT 


Land  and  Marine. 


Horizontal    and    Vertical    Steam    Engines, 
Steam  Turbines      


Return  Tubular  and  Water  Tube  Boilers, 
Reciprocating  and  Centrifugal  Pumps, 
Condensers,  Heaters,  Tanks,    Stacks,    Etc. 

ALSO  

Safes,    Vaults    and    Deposit    Boxes. 


Showing  A  REES  RoTURBo  Patent  Pressure   Chamber  Pump  Direct-connected  to  a  G.  &  McC.  Co.    "WAIT" 
Steam  Turbine  built  for  The  Salts  &  Potash  Company,  Kitchener. 

REES  PUMPS  ARE  HIGHLY  EFFICIENT  UNDER  VARYING  HEAD  &  VOLUME. 

They  are  Self  Regulating,  no  matter  what  happens  to  suction  or  discharge  —  sudden  drop  or  over-load — they  automatically 
adjust  themselves  to  the  new  conditions  without  damage  to  themselves  or  to  the  Prime  Mover.  Investigate  the  merits  of 
these  pumps: — 

CATALOGUES,  SPECIFICATIONS,  PRICES,  ETC.,  ON  REQUEST. 

Sole  Canadian  Manufacturers 

The  GOLDIE  8c  McCULLOCH   Co.,   Limited 

HEAD  OFFICE  AND  WORKS,  GALT,  ONTARIO,  CANADA. 


TORONTO    Ol  I  l<   I 
Suite  I  101-2 

Bank  ol  Hamilton  Bld'ft. 


WESTERN  BRANCH: 

248    McUcrmolt    Ave., 
Winnipeg,  Man. 


QUEBEC  AGENTS: 

Ross  &  G  relit, 

100    St.    James    St. 

Montreal,  Que. 


BRITISH  COLUMBIA  AGES  IS. 
Robt.  Hamilton  &  Co.. 

Vancouver,  B.C. 
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LOW  FREEZING  DYNAMITES 

Minimize  danger  and  save  time  in  cold-weather  blasting.     Their  low  freezing  point 
eliminates  thawing  expense  until  temp,  reaches  32  F.,  and  adds  to  safety. 

C.X.L.  30  to  60  per  cent,  strengths  give  special  satisfaction   in  winter  operations. 

Distributing  Magazines  at  all  of  the  following  district 
office  points,  and  throughout  all  provinces  of  Canada. 


CANADIAN    EXPLOSIVES,    LIMITED 

Head^Office      -      -      -      MONTREAL,  P.Q. 
MainjWestern  Office    -      VANCOUVER,  B.C. 

DISTRICT  OFFICES  : 

NOVA  SCOTIA:  HALIFAX;  QUEBEC:  MONTREAL;  ONTARIO:  TORONTO,  COBALT,  TIMMINS,  SUDBURY, 

OTTAWA;  MANITOBA:  WINNIPEG;  ALBERTA:  EDMONDTON;  BRITISH  COLUMBIA:  VANCOUVER, 

VICTORIA,  NELSON,  PRINCE  RUPERT. 

FACTORIES  AT  :  Beloeil  P.O.,  Vaudreuil,  P.O.,  Windsor  Mills,  P.O.,  Waverley,  N.S.,  James  Island,  B.C.,  Nanalmo,  B.C. 

Northfield,  B.C.,  Bowen  Island,  B.C.,   Parry  Sound,  Ont. 


PACKARD  Transformers— Meters 


Furnace  Transformers 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND  FOR  BULLETINS 

The  PACKARD  ELECTRIC  CO.  Ltd 

Factory    and    Head    Office:     ST.  CATHARINES,  Ontario 

BRANCH  OFFICES  : 

725  Power  Building,  703  Confederation  Life  Bldg, 

MONTREAL  WINNIPEG 

401  Temple  Building, 
TORONTO 


AGENTS:    Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


J.  T.  Warren,  738-llth  Ave  West,  Calgary,  Alta. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth' 
(On  Government  Dredge  No.  109) 


ST.GAMIEUB  *!!^ir%j£umi[ 


I.D.DESMGK 


UEBEC 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  •     •  .  • 


/  ^••ASBESTOS  V   -      _-■#'"""""■  rrn 

S  ^Aff  T"ETF0R0 

WINDSOR  MILLS  •^TLACA 

pSHERBROOKT***/ 

EAST  ANGUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 
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QUALITY  EFFICIENCY  WORKMANSHIP 

THERE  IS  A  DIFFERENCE  BETWEEN 
AIRWASHERS  AND  SPRACO  AIRWASHERS 

This  difference  Is  apparent  in  their  high  class  workmanship,  superior  material, 
and  particularly  in  the  nozzles  used. 

SPRACO  CENTER  JET  NOZZLES 

The  ONLY  nozzle  with  the  CENTER  JET  has  highest  washing  and  scrubbing  efficiency, 

because  it  has  a  SOLID  cone  of  spray  as  against  a  hollow  cone  of  ordinary  nozzles. 

Spraco  Air  Washers  therefore  approach  100%  efficiency. 

Send  for  Bulletin  M  16. 

SPRAY  ENGINEERING  CO.,     BOSTON,  MASS. 

CANADIAN  REPRESENTATIVES 


Rudel-Belnap  Machinery  Co.,  Ltd. 
Montreal,  Toronto. 


The  Jamieson  Engineering  Co. 
Vancouver,  B.  C. 


MCkrii^ 


NO   OTHERS 
HAVE   IT 


CANADIAN 
STEEL  FOUNDRIES 

LIMITED. 


O.  H.  STEEL 

Bridge  Castings 

Car  Couplers 

Draft  Arms 

Locomotive  Castings 

Machinery  Castings 

Machine- Moulded  Gears 

Marine  Castings 

Press  Castings 

Rolling  Mill  Rolls 

Wheel  Centres 

Etc. 


SOME  OF  OUR  PRODUCTS 


ALLOY  STEEL 


MANGANESE 

Bucket  Lips 

Crusher  Jaws 

Dipper  Teeth  Tips 

Mixer  Teeth 

Pins,  Bushes 

Special  Trackwork 

Etc. 


OTHER  ALLOYS 

Crank  Pins 

Crank  Shafts 

Loco.  Side  Frames 

Rolling  Mill  Rolls 

Roll  Shells 

Self-Lubricating  Wheels 

Etc. 


TRACKWORK 

Electric  Railway  Layouts 

Industrial  Railway 

Layouts 

Steam  Railway  Layouts 

Diamonds 

Frogs 

Mates 

Switches 

Rail  Benders 

Rail  Braces 

Switch  Stands 

Etc. 


Transportation  Building,  Montreal 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  elide  valve, 
vertical,  horizontal 
simple  and  compound. 

Boilers 

Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 

Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 


Montreal  Office: 
Phone  Westmount  6800. 


Toronto  Office: 
20  Victoria  Street. 


Sidney  Engine  Lathes 

We  have  in  stock,  for  immediate  shipment,  3  "Sidney"  Double  Back 
Gear,  Quick  Change  Gear  Engine  Lathes,  complete  with  regular  equip- 
ment.    2  of  these  Lathes  are  19"  x  10  ft.  bed  and  1  is  17"  x  10  ft.  bed. 

This  is  a  line  we  have  discontinued  carrying,  and  we  offer  them  at  the  actual  cost 
price.    The  19"  Lathes  actually  swing  21"  and  the  17"  Lathe  actually  swings  19". 
This  is  an  exceptional  opportunity  for  any  Shop  Superintendent  who  may  be  in  the 
market  for  Lathes  of  these  sizes. 


SEND  FOR  PRICES  AND  FULL  PARTICULARS  TO 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305  St.  James  Street. 
Montreal 
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ROAD  ROLLERS  &  PRESSURE  SCARIFIERS 


BRANTFORD,-ONTARIO,CANADA 


A  Waterous  Roller  with  steam 
pressure  scarifier  attached  makes  the 
most  economical  and  efficient  road 
making  machine  that  can  be  purchased. 

The  Waterous  double  cylinder  roller 
has  been  manufactured  in  Canada  for 
over  20  years  and  has  long  been  acknowl- 
edged as  the  standard  roller  for  Canadian 
roads  having  built  more  miles  of 
Canada's  good  roads  than  all  other 
makes  combined. 

The  steam  pressure  scarifiers  which 
are  being  manufactured  by  us  under 
patent  rights  in  Canada  are  so  efficient 
and  economical  of  operation  that  no 
roller  is  complete  without  it. 

A.  few  of  its  advantages  are  : 

Always  with  the  roller  when  needed. 

One  man  operates  both  roller  and 
scarifier. 

Scarifies  approximately  6  ft.  width  at 
regular  working  speed  of  roller. 

Piston  leak  proof,  therefore  no 
wastage  of  steam. 

Depth  and  width  of  cut  varies  to 
suit  work  in  hand. 

Raises  automatically  in  striking 
hidden  obstacles. 

Held  up  out  of  way  when  not  in  use. 

WRITE      FOR      LITERATURE     AND      PRICES. 


Paper  Making  Machinery 


DESIGNERS  AND  BUILDERS  OF 


High  Speed  News  Machines 
HYDRAULIC    TURBINES 

(I.  P.  MORRIS  DESIGN) 

Dominion  Engineering  Works 

=  Limited  = 

CABLE  ADDRESS: 

Works:  Lachine,  Que.         DOM  WORKS,  MONTREAL  Phone  Westmount  6800 
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GLOBE  VALVE 


Valves : 


*■  I  ""HE    specification    which   demands 
■*■     McAvity     brass     valves     ensures 
absolute  satisfaction. 

HPHE  McAvity  reputation  which  has 
•*•  been  maintained  for  over  fifty 
years  has  been  founded  on  a  con- 
scientious endeavour  to  produce  valves 
which  will  render  service  under  the 
most  trying,  searching,  test  of  service. 


ANGLE  VALVE 


T.  McAvity  &  Sons,  Limited 

ST.  JOHN,  N.B. 

MONTREAL  WINNIPEG  VANCOUVER 

TORONTO,  Harvard  Turnbull  &  Company,  207  Excelsior  Life  Building. 


Canada  Wire&  Cable  Company  Limited 


TORONTO 


A\fE  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674   Barrington   St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Phone  Belmont  2300 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 
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FILES 


Search  as  you  will 
you  will  not  find 
a  line  of  Files  that 
compares  with 
SIMONDS  -  the 
celebrated  files  for 
efficient  cutting. 

With  their  found- 
ation of  the  tough- 
est steel  that  can 
be  obtained,  and 
made  in  our  own 
mills,  SIMONDS 
FILES  meet  the 
requirements  for 
all  metal  working 
purposes. 

Simonds  is  the 
gold  medal  win- 
ning file. 

We  make  all  kinds 
of  files  for  Mill, 
Machine  Shop  and 
Repair  Shop. 


Write  for  Catalog 
and  Prices. 


londs ' 


SIMONDS 
FILES 


Simonds  Canada  Saw  Co. 


LIMITED. 


"The  Saw  Makers" 

MONTREAL,  Que. 
Vancouver,  B.C.,  St.  John,  N.B 


FOR  SALE 


Ventilating 
Equipment 


CONSISTING  OF 


Sturtevant    Fan 

5   Horse  Power  Motor 

Switch  Board 

Steam    Boiler 


All  in  perfect  condition 


FOR  PARTICULARS  APPLY 

THE   SECRETARY 

The  Engineering  Institute 
of  Canada 

176  MANSFIELD  ST., 
MONTREAL 
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MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyiei  and  Teats  of  all  Materials  including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  in  Canada" 

ESTABLISHED  27  YEARS 


Members  having  copies  of 
the  April  1920  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 

SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytically  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

•'  CONIAGAS  "  A.B.C.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving   Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and   MONTREAL 
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Yarrows  lxp 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESQUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

Address:  P.O.  Box  1595,  VICTORIA,     B.C, CANADA. 


Exide  Storage  Batteries 

FOR 

Central  Lighting  and  Power  Stations 

Electric  Hoists  and  Elevators 

Oil  Switch  Service 

Mine  Locomotives 

Industrial  Trucks,  Etc. 

Chas.  E.  Goad  Engineering  Co.  Ltd. 


105  BOND  ST., 
TORONTO 


40-42  BELMONT  PARK. 
MONTREAL 


>g\\lTC0% 
xOOQMOTTV&s 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Co. 

MAIN  OFFICE  AND  WORKS 

ROCHELLE,    ILLINOIS 


GEAR    AND  FRICTION    DRIVEN       R  fj  O  H  F  I  E  INftlQ      STORAGE    BATTERY    LOCOMO. 

GASOLINE    LOCOMOTIVES-21/2      "vVIILLlit,       ILLIUVO  TIVES-1  TO  8  TONS  ON 


TO  25  TONS  ON  DRIVE  WHEEL 


U.  S.  A. 


DRIVE  WHEELS 


Genuine 
MADE  IN  CANADA 

From 
British 
Stock 


"  GENUINE  OAK  " 

When  it  Comes  to  a  Question 
of  Belting? 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches -.-TORONTO,  VANCOUVER,  ST.  JOHN.  N.B. 


IAPIDOMTH 

■■■■■■■■      TRADE    MARK      lk«™^M 

AWAKES  concrete  floors  dustproof  and  wear- 
-L*-1-  proof  and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory 
routine. 

30,000,000  square  feet  of  concrete   floors   were 
lapidolized  in  1918  alone. 
Specified  by  leading  engineers  and    architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 

MANUFACTURED   BY 

L.  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,     -     NEW  YORK 

DlBTRIBOTED   BT 

Evana,  Coleman  &  Evans,  Ltd.,  Vancouver,  B.C.  4  Victoria,  B.C. 

The    Western    Supply    4    Equipment    Co.,    Calgary,     Edmonton     4 

Lethbridge,  Alta. 
John  B.  Keeble  4  Co.,  Toronto  4  London,  Ont. 
Rhodes  Curry  Co.  Ltd  ,      Amherst,  N.8.      Halifax,  N.S.    Sydney,  N  3. 

New  Glasgow,  N.S. 
MacKenzie  4  Thayer,  Ltd.,  Saskatoon,  Sask. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Monoton,  N.B. 
N.  J.  Dinnen  4  Co.,  Winnipeg,  Man. 
Cowen  Co    Ltd.,  St.  Johns,  N.F. 
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JENKINS  BROS.  Limited 


HEAD    OFFICE  AND  WORKS 

103  St.  Remi  Street, 
MONTREAL,  P.O. 

CANADA 


EUROPEAN   BRANCH 

6  Great  Queen  St., 

Kingsway, 
LONDON,  W.C.  2 

ENGLAND 


MANUFACTURERS  OF 

JENKINS  BROS'  VALVES, 

Packing  and  other  Mechanical  Rubber  Goods 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


office  an*  work :{  Ontario  St.  East 

[    DARLING  and  DAVIDSON 


MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 

INQUIRIES   SOLICITED 

Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 

Works    at:     Fort    William,    Ont.,    St.    Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


STRUCTURAL  STEEL  AND 
PLATE  WORK 

FOR 
Steel  Plants,  Oreand  Coal  Mines  and  Quarries 


Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smokestacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chute*.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow.  Nova  SCOTIA 
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The  Mason  Regulator  & 
Engineering  Company 

Limited 

Manufacturers  and  Distributors  of 
Reliable  Engineering  Specialties 

•  •  0 

Marine  Evaporators  and  Distillers. 

Marine  and  Stationary  Feed  Water 
Heaters  and  Feed  Filters. 

Mason    Pressure    Regulators   for 
Steam,  Air  and  Water. 

Power  Plant  Equipment  for  every  service. 

CATALOGUES      GLADLY       FURNISHED 
OFFICE  and  WORKS: 

135-153  Dagenais  Street,    MONTREAL 


44 


PANGBORN 

ROOM    INSTALLATION 

SAND-BLASTS 


ii 


"PC"  Room 
Sand-Blast 


are  used  by  Uncle  Sam 
and  the  largest  and  most 
progressive  manufactu- 
rers in  this  Country — 
because  they  have  in 
actual  practice  saved  in 
wages  alone  their  entire 
cost  within  a  year. 

A  constant  change  of 
air  from  8  to  10  times  a 
minute  provides  the  best 
possible  working  condi- 
tions for  the  Operator. 

Hygienic  types  with  the 
Operator  working  outside 
the  Room. 


P.  O.  Box  8513 


W.C.LEITCH,     JAMES  LAURIN.C.E.,     J.EMILE  VANIER.C.E., 
Vice-Pres.  President.  Sec.-Treas. 


Montreal  Crushed  Stone 
Company,  Limited. 


PLANT  AT 


ST.VINCENT  DE  PAUL,P.Q. 

on  River  des  Prairies,  opposite  Montreal 


Largest  Plant  in  CANADA  and  most  up  to 
date  in  the  world. 

Capacity  4000  Tons  a  Day. 

All  sizes  and  grades  of  the  best  hard  lime 
crushed  stone  produced. 


Main  Office: 

367   Beaver  Hall  Square, 

MONTREAL,  P.Q. 


SAVE   THE  REFLECTOR 


Without  loosening  a  nut  or  screw,  with 
one  hand  you  can  lift  the  Milburn  lighting 
standard  from  the  generator  tank.  This 
definitely  minimizes  the  chance  of  damaging 
the  reflector. 


Milburn  Carbide  Lights 

Probably  your  own  carbide  light  reflectors 
have  been  ruined  because  the  lighting  stand- 
ard is  attached  to  the  tank— the  light  must 
be  handled  as  a  unit  in  moving  It  or  in 
emptying  the  tank.  With  the  Milburn  it  is 
a  very  simple  matter  to  merely  lift  out  the 
lighting  standard,  lay  it  aside,  and  then 
there  is  no  chance  of  injury  to  this  impor- 
tant part  of  your  light. 

This  is  only  one  added  advantage  which 
helps  give  the  Milburn  Light  its  superiority 
over  all  other  lights  on  the  market.  The 
scientific  generation  of  gas  from  ordinary 
carbide;  the  ease  of  cleaning  and  the  free- 
dom from  dumping  the  water;  the  auto- 
matic burner  cleaner  (which  can  be  used 
while  the  light  Is  In  action)  ;  the  separate 
lighting  standard;— all  of  these  are  features 
which  are  definite  reasons  why  you  should 
buy  Milburn  Lights  for  that  ;next  contract. 
Write  for  booklet  No.  247. 

We  also  manufacture  welding  equipment  — 
everything  from  a  torch  to  the  largest  generator. 
Write  for  Booklet  No.  347. 


The   Alexander    Milburn    Company 

Baltimore,  Maryland. 

New  York,  Philadelphia,  Chicago,   Pittsburgh,   San  Fran 
Agencies  throughout  the  United  States  and  Canada. 
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WE    MAKE 

STEEL 
TANKS 

OF        ALL        KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT 

STRUCTURAL 
STEEL    WORK 

OF    EVERY    DESCRIPTION 


MacKINNON 
STEEL  CO. 
LIMITED 

Head  Office  : 
SHERBROOKE,  Que. 

Montreal  Office 

404 

New  Birks  Building 


Manitoba  Bridge  and  Iron  Works  Limited, 

PRODUCTS  OF  QUALITY  backed  by  EFFICIENT  SERVICE 


WINNIPEG, 
Canada. 


1. 

w 

u 

■ 

STEEL    STRUCTURES 
Buildings  —  Offices,      Warehouses 

and    Industrial    Plants,  etc. 
Bridges  —  Railway,    Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric.  Travelling,  etc. 
Towers — Transmission. 
PLATE  WORK  —  All  kinds 
STEEL   TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forcings,  Upset  Rods 
Recent   installation   of    Hydraulic 
Upsetting    Equipment    capable   of 
upsetting  rods  up  to  4  in.  diameter. 

Galvanizing  Plant 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

Shipbuilding 

Ships'  Bolts  and  Spikes  Plain  and 
Galvanized,  General  Forgings, 
Tail  Shafts,  Propellors,  etc.. 

,  Road  Building  and  Earth  Handling 


Castings 

Grey     Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc.  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers,  Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 
Equipment 


Canadian  Money  —  Canadian  Made  —  Should  Stay  in  Canada  —  For  Canadian  Trade 


CONSTRUCTION 

Oil  Storage,  Gasoline  Tanks,  Air  Receivers,  Pneumatic  Water  Supply  Tanks, 

Smoke  Stacks,    Boiler    Breeching,    Riveted  Steel   Pipe,   Bins  and    Hopper!,. 

Heavy  and  light  steel   plate  construction  erected  anywhere. 

TORONTO  IRON  WORKS 


MEAD  OFFICE: 
ROYAL  BANK  BID G 


LIMITED 

OR  ONTO 


works: 

CHERRY  STREET. 


Wickes  Vertical  Water  Tube  Boiler 

Ask  us  why  engines  are  never  wrecked  and  steam  turbines  never 
have  eroded  and  clogged  blades  and  nozzles  when  using  this  boiler. 

Ask  for  Bulletins   -Saving  Coal  in  Steam  Power  Plants — 

and 
Aids  in  the  Selection  of  a  Steam  Boiler. 


SENT  FREE. 

THE  WICKES  BOILER  CO. 


SAGINAW 


MICHIGAN,  U.S.A. 


SALES  OFFICES: 
New  York  City,  1716  West  St.  Bldg.  Boston.  201  Devonshire  St. 

Chicago.  76  West  Monroe  St.  Detroit,  1116  Penobscot  Bldg 

Pittsburgh,  1218  Empire  Bldg.  Seattle,  736  Henry  Bldg. 

ires  Dry  Steam  Steel  Case  Setting  Incr 


Efficiency 
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T  HE  JO H  N  S  0  N  F  R I C  T I  ON  C  LUT  C  H 


MANUFACTURED  AND  SOLD 
ON  AN  ENGINEERING  BASIS 


-pecialty  is  clutch  engineering.     Every  clutch  problem  in  our  hands 
receives  individual  consideration,  and  such  special  treatment  as  the  case 

2  requires.     With  a  clutch  that  per- 

mits of  modification,  with  the  men 
of  experience  to  handle  it,  we  have 
C*A  been  universally  successful  in  meet- 
i  'I  ing  the  conditions  wherever  good 
^\f  clutch  service  is  required. 
"*  Write  for  Catalog  "D" 

And  Booklet,  "Clutches  As  Applied 
To  Machine  Building." 


I  i  '    U  1  II  1>    i  1  t.      ao      ill'        i      i   :■ 


Single  Clutch 
with  Pulley 


Double  Clutch 
with  Pulleys 


Canadian  Agents: 
Williams  &  Wiison,  84  Inspector  St.,  Montreal. 
Canadian  Fairbanks  Morse  Co.  Ltd.,  Montreal  and  Branches. 


THE  CARLYLE  JOHNSON  MACHINE  CO.  manchcIWconn 


IMMEDIATE  DELIVERY 

CONTRACTORS  &  MINING 
EQUIPMENT 


NEW 

& 

RELAYING 


RAILS 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
McGill  Bldg.,  MONTREAL. 


The   Rail  Joint  Company  of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


This  Journal  is  printed  by 


MONTREAL'S 
HIGH    GRADE    PRINTERS 


THE 

MODERN 
PRINTING 

COMPANY  39  Dowd  St.,  MONTREAL  Tel.  Main  112 


QUALITY       SERVICE       SATISFACTION 

ASK  FOR  OUR  PRICES 
BEFORE  PLACING  YOUR 
ORDERS  FOR  PRINTING 


ROGER  MILLER  &  SONS  Limited 

Engineers  and  Contractors 


Docks 
Canals 


—  WE  FEATURE  — 

Harbors 
Foundations 


Breakwaters 
Industrial  Plants 


Head  Office  :  Lumsden  Bldg., 


TORONTO. 
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SPRUCE  JACK  PINE 

TAMARACK 

Our   stocks  are   put   up   1",    2",    and   3"   x  3"  and  wider  x  8  ft.  and  up — 

separate  widths,   random   lengths  in  Merchantable  grade, 

random  widths  and  lengths  in  Cull  grade. 

Your  enquiries  will  be  appreciated  and  will  have  prompt  attention. 

"   WE     HAVE     FACILITIES     FOR     DRESSING     AND     MATCHING  " 

BARTRAM  Sz  BALL  Limited 

WHOLESALE    LUMBER 
Drummond  Building  -  -  MONTREAL,  QUE. 


Dominion  Copper  Products 
Company,  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


Office  and  Works:     LACHINE,  Que,  Canada, 
P.O.  Address:  MONTREAL,  Que.  Cable  Address :  "DOMCOPPER" 
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PROFESSIONAL     CARDS 


Jakes  Ewino,  E.  S.  M.  Lovelace,  B.A.So., 

M.E.I.C.  M.E.I.C. 

Altheod  Tremul.it,  A. M.E.I.C. 
Mem.  Board  of  Directors  Q.L.S. 

EWINQ,  LOVELACE  &  TREMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bel.  of  Ry.  Commission    Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING,   14  PHILLIPS  SQUARE, 

Tel.  Upt.  1100  MONTREAL 


Willis  Chipman,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc   C.  E. 
M.  Am.  W.  W.  Assoc. 

CHIPMAN     &     POWER 

CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL  BUILDING 
TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walter  J.  Francis,  C.E 
M.E.I.C. 
M.Au  Soc.C.E., 
M.Inst.C.E. 


F.  B.  Brown,   M.So., 
M.E.I.C. 
Meu.Au.Soc.M.E 

Mem.A.I.E.E. 


Walter  J,  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "WALrnAN,  Montreal."  W.U  Code 
Long  Distance  Telephone:  Main  6643. 


RESEARCH      BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS,   ETC. 

H  ANBURY  A.  BUDDEN        CABLE  ADDRESS 

8t2  Drummond    Bldg..  "Brevet" 

Montreal 


Douglas  Bremner,  C.E.,  A. M.E.I.C. 

I.  H.  Nobris,  M.E.,  A.M.E.I.C. 

A.  Reginald,  M.  MacLean,  M.Sc,  Ph.D. 

Major  A.B.McEwen.D.S.O  ,  C.E.,  A.M.E.I.C. 

V.  C.  Moulton,  B  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction   Work 

in  all  Branches. 

Tel.Up  3539    65  McGill  College  Ave.,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water    Supply,   Sewerage  and    Drainage:    Watsr 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,   QUE. 


Telephone, 
UPTOWN  78*. 


J.  M.  ROBERTSON 

LIMITED 

Consulting   Mechanical  and 
Electrical   Engineer 


625  Corlstlne  Building 


MONTREAL 


209  Beaver  Hall  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plana,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES. 

DRAUGHTING,  ETC. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineer*  and  Chemists 

320  Lagauchetlere  St.  W.,         Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches:  Toronto  and  Winnipeg 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head    Office:    Royal   Bank  Bldg.,  Toronto 

Ottawa  Office:   5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


J.  L.  R.  Parsons,  B.A.,  M.E.I.C.  President. 

W.  H.  W.  Parsons,  M.E.I.C.  Vice-President. 

J.  N.  de  Stein,  C.E.,  M.E.I.C.  Manager. 

A.  N.  Ball,  D.L.S.,  A.M.E.I.C. 

K.  N.  Crowther,  D.L.S.,  A.M.E.I.C. 

C.  H.  Biddell.  D.L.S.,  A.M.E.I.C. 


PARSONS   ENGINEERING   COMPANY 

Engineers    and    Surveyors.        Water    Supply, 
Sewerage  and  All  Municipal  Work.     Reports  and 

Estimates,  Supervision  and  Inspection. 
1704  Scarth  Street,  REGINA  —  Phone  2909 


V.  1   Smart.  B.A..  C.E., 

J.  A.  Burnett,  E.E. 

M.E.I.C. 

A.M.E.I.C 

Smart  a 

Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779 

MONTREAL 

A.M.E.I.C. 

Tel.  M.  8569 

Mem.  Am.  Soc 

.  M.  E. 

F. 

A. 

COMBE 

Consulting  Combustion  and 

Steam 

Engineer 

Power  Plant  Desif              Operation,  Fuels, 

Utilization 

of    Waste    Heat    and    Steam. 

Heating  and  Ventilating,  etc. 

128  BLEURY 

ST. 

MONTREAL 

A.M.E.I.C.  Am.  A. I. E.E. 

DeGASPE  BEAUBIEN 

B.Sc. 
Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building,      MONTREAL 


Geo.  K.  McDougall, 
B.Sc..  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,  B.Sc. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 

Illuminating  Engineering,  Industrial  Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 

Drummond  Building,  Telephone: 

MONTREAL  Uptown  823. 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -   TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineer* 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,   Montreal,  Qu< 
108  South  La  Salle  Street,  Chicago,  111. 
125  8trand.  London,  W.  C.  2,   England 
395  Collins  St.,  Melbourne,  Australia 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIM ITED 


MONTREAL  —  TORONTO 


PROCESS  ENGINEERS,  LIMITED 

CHEMICAL  ENGINEERS 

Consultation  on  Chemical  Processes 

Specialty— Paper  Mill  Operations 

McGillBldg.,  501  Fifth  Ave.. 

Montreal  New  York 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 
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Hans  Renold  Ltd.,  of  Manchester,  England 


as 


SOLE    CANADIAN    REPRESENTATIVES 

for 

RENOLD  STEEL  DRIVING  CHAINS 

THIS  APPOINTMENT  TO  BE  EFFECTIVE  FROM 

JUNE  1st,  1920,  AFTER  WHICH  DATE  ALL 

ENQUIRIES  SHOULD  BE  ADDRESSED 

to 

Room    16 
11  St.   Sacrament  Street 

MONTREAL 


President: 
CHAS.  G.  RENOLD 

Vice-President:  Managing  Director: 

J.  MURRAY  CLARK,  K.C.  H.  [GEORGE 


TELEPHONE  MAIN  6297. 


TAR-bound 


—       -:uid 


TAR-surfaced  Roads 


are  without  question  the  only  type  of 
macadam  construction  which  will  meet 
the  present  day  demands  of  motor  traffic. 

B  U  T  W  H  Y   do   all  Engineers   and   Municipalities 

insist  on  specifying 

DOMTARBOND  ? 

BECAUSE 

1.  It  is  the  best  prepared  road  tar 

2.  Its  deliveries  are  prompt 

3.  Its  prices  are  right 


DOMTARBOND 

DOMINION  TAR  &  CHEMICAL  COMPANY.  LIMITED 

SYDNEY,  NOVA  SCOTIA 
SAULT  STE.  MARIE,  Ont. 


Canadian  Head  Office: 
171  ST.  JAMES  ST.,  MONTREAL. 


Branch  Office: 
53  YONGE  ST.,  TORONTO. 
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tM^ROWSlsF  SWEDISH'S 
gTEEL  BALLS 


OUTER  RACE 


IJ*ERr£CT  SELF 
'ALIGNMENT 
M>  BINDINO  STRAINS' 


SEALING    GROOVE 

NO  LUBRICANT  CAN 
CSCAPt.NO  OUST  OR 
ORIT    ENTER  THE 


BEARING  OPEN  AT? 
THE  SIDES 


SHUT,  .SLEESS 
tOCWNG^NlSJ 


SEALING     GROOVE  •■ 


LIBERAL     LUBRICANT 

CHAMBERS 

WILL  NOLO  A  S  OR  4 

MONTHS  SUPPLY  OF 

LUBRICANT 


BEARING  CASING; 

RUbGED  1 

AMD  SIMPLE 


BALL  CAGE  IN  ONE  PIECE 

SWEDISH  LANCASHIRE: 
ARON. T0U6H  AND 
ELASTIC 


OUTER   ANB  INNERJf 
RACE 

»»MOISH   STECl 


Why  waste  power  ?  You 
can  save  15  to  24%  of 
your  total  power  con- 
sumption. You  can  in- 
crease  speed.  Save  lubri- 
cant. Eliminate  hot  boxes. 
Reduce  fire  hazard.  Avoid 
oil  -  soaked  floors  and 
stock.  You  can  have  effi- 
cient trouble -proof  ball 
bearing  hangers  at  the 
cost  of  the  power  you 
waste. 


The 

Power 

You 

Waste 

Pays  for 

SKF 

Bearing 


SKF  Self-Aligning  Ball 
Bearing  Hangers  on  the 
ball  and  socket  principle, 
permitting  of  instantane- 
ous and  automatic  self- 
alignment  within  the 
bearing  itself.  The  actual 
savings  of  others  who 
use  SKF  will  convince 
you  exactly  how  much  you 
can  save.    Learn  the  facts. 


If  you  aro  havlnfi  transmission  troubles  and 
wasting  power  needlessly-lf  you  want  to  have 
a  cleaner,  better-looking  "hop-use  SKF 


CANADIAN 


We  will  gladly  send  you  complete  literature 
and  letters  from  some  of  the  big  S  K  F  users. 
Ask  us  to  send  you  the  "  EVIDENCE." 


COMPANY,  LIMITED 


412  ST.  JAMES  ST., 

MONTREAL 


82  KING  ST. 


WEST, 

TORONTO 
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Mo.l.  Guillotine 
Frame  Bar  Shear 


Motor  Driven 
lOH.F.-Motor 


Capacity 

Flat  Bars— 7 "xiy4" 
Round  Bars — 2l/{ 
Square  Bars — 2*4* 
Angles — 5  x  5  x  l/2" 


M 


Pl2^02 


The  John  Bertram  2L  Sons  GaXiiaited 

DONDMS.  ONTNR/IO.  CWNWDW  . 

MONTREAL  TORONTO  VANCOUVER  WINNIPEG  HALIFAX 

723  Druramond  Bldg.  1002  C.P.R.  Bldg.  609  Bank  of  Ottawa  Bldg.  1205  McArthur  Bldg.  Davidson  Bldg 
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CONTINUOUS 
WOOD  STAVE 
PIPE  2  FT.  TO 
14  FT.  DIAM- 
ETER. 

WIRE  WOUND 
WOOD  STAVE 
PIPE  2  IN.  TO 
24  IN.  DIAM- 
ETER. 


The  wonderful 
and  conve- 
niently situated 
water  resources 
of  Canada  must 
be  properly 
investigated  . 
with  a  view  to 
economical 
development. 
For  this  purpose 
Wood  Stave  Pipe 
will  have  an 
important  bear- 
ing in  many 
future  schemes 
of  this    nature. 


LIMITED. 


Wood  Stave  Pipe 
can  be  installed 
for  less  than  half 
the  cost  of  steel 
pipe  and  it  has 
the  additional 
advantage  of 
larger  carry- 
ing capacity, 
adaptability  to 
installation  in 
remote  regions, 
owing  to  ease  of 
transportation . 
These  facts  have 
made  possible 
many  projects 
which  otherwise 
would  have 
remained  un- 
developed. 


WOOD   TANKS 

OF  ALL 
DESCRIPTIONS 
FOR  WATER 
STORAGE- 
OIL  STORAGE, 
MINING  AND 
PULP  MILL 
ACIDS. 


PACIFIC  COAST  PIPE  CO., 


1551  Granville  St. 


VANCOUVER,  B.C. 
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Has  the  Secret  of  the  Romans 
Been  Re-Discovered? 


English  Engineer  Has  Discovered  a  Cement  With  All 
The  Qualities  of  The  Famous  Roman  Cement  That  Made 
The  Ancient  Buildings  of  Old  Rome  Last  for  Centuries 


^HE  ancient 
buildings  o  f 
Rome  are  one 
of  the  won- 
ders of  the 
world.  How 
marvellously 
they  have 
stood  the  test  of  centuries  of  time. 

The  result  of  the  Roman  system 
of  concrete  building  was  a  very 
superior  permanence  and  dura- 
bility of  structure.  For  instance, 
the  cantilever  stair  on  the  Palatine 
Hill  near  the  south-west  angle  of 
the  Wall  of  Romulus,  overhangs  a 
distance  of  approximately  10  feet, 
and  supports  a  very  heavy  load. 
No  reinforcement  was  used  in  the 
construction  of  this  work. 

A  Striking  Example 

In  some  cases  a  wall  remains  hanging 
supported  from  overhead,  when  its  lower 
part  has  been  entirely  cut  away.  A  very 
striking  example  of  this  is  to  be  seen  in 
the  Thermae  of  Caracalla  at  a  place 
where  a  brick-faced  concrete  wall 
originally  rested  on  two  granite  columns. 
In  the  sixteenth  century  the  columns 
were  removed  and  yet  the  wall  even  now 
remains  hanging  like  a  curtain  from  the 
concrete  vault  overhead. 

The  Secret  Perished 

The  secret  of  the  time-defying 
strength  of  these  ancient  Roman  build- 
ings was  in  the  composition  of  the  cement 
used  in  the  concrete  construction.  This 
secret  perished  with  the  fall  of  the 
Roman  Empire. 

For  years  and  years,  scientific  research 
work  and  endless  experimenting  has  been 
undertaken  in  the  endeavor  to  discover 
the  secret  of  Roman  cement. 


Invented  in  England 

Just  previous  to  the  war,  a  prominent 
English  Engineer  announced  the  dis- 
covery of  an  ingredient  that,  when  added 
to  the  cement  before  the  process  of  final 
grinding,  gave  to  the  cement  the  very 
qualities  of  density,  imperviousness  to 
moisture  and  marvellous  strength  that 
made  Roman  cement  concrete  one  of 
the  world  wonders. 

Used  for  War  Purposes 

The  breaking  out  of  the  war  tempor- 
arily prevented  the  importance  of  this 
discovery  being  realized  the  world  over. 
However,  the  British  Government  in- 
vestigated the  new  cement  and  recog- 
nized the  value  of  the  discovery.  The 
British  Admiralty,  War  Office,  Royal  Air 
Force,  Board  of  Works,  Home  Office 
and  Public  Works  used  the  new  cement — 
Super  Cement  as  the  inventor  appropri- 
ately named  it  —  in  large  quantities 
where  absolute  waterproofness  and  great 
strength  were  required  of  the  concrete 
construction.  It  proved  its  superiority 
under  the  severe  tests  of  war  usage. 

The  importance  of  the  discovery  of  Super 
Cement  was  realized  in  Germany.  During  the 
war  the  German  Patent  Office  endeavored  to 
obtain  intimate  details  of  its  manufacture,  but 
without  success. 

Since  the  war  there  have  been  world-wide 
enquiries  for  Super  Cement.  It  is  being  manu- 
factured on  a  large  scale  in  England.  It  is 
now  patented  all  over  the  world. 

Tested  in  Canada 

The  inventor  was  invited  to  make  tests  of  it 
in  Canada.  Under  his  supervision  some  remark- 
able tests  were  made  at  the  plant  of  the  St. 
Mary's  Cement,  Limited,  St.   Mary's,  Ontario. 

The  Canadian  tests  proved  the  truth  of  the 
British  tests.  They  demonstrated  that  the  new 
Super  Cement  was  far  superior  to  ordinary 
cement  in: — 

1 — Impermeability  (waterproofness) 

2 — Tensile  strength 

3 — Compression  strength 

4 — Adhesion  and  Tenacity 
The  tests  are  too  elaborate  for    detailed    de- 
scriptions   here.     Briefly    they    showed    that    a 
mortar  made  of  river  sand  and     Super  Cement 
was  impermeable    under    a    water    presssure    of 


200  lbs.  per  square  inch.  It  was  impermeable 
under  a  gasoline  pressure  of  130  lbs.  per  square 
inch.  This  is  a  higher  degree  of  impermeability 
than  has  ever  before  been  obtained  with  Building 
Cements. 

No  Smell  of  Gasoline 

More  phenomenal  still,  is  the  fact  that  no 
smell  of  gasoline  could  be  detected  on  the  out- 
side of  a  concrete  container  made  of  Super 
Cement,  which  proved  beyond  question  that 
Super  Cement  is  non-absorbent. 

Unlike  Any  Other  Cement 

It  cannot  be  stated  too  emphatically  that 
Super  Cement  is  NOT  a  cement  to  which  a 
mere  water  repellant  or  pore  filler  has  been 
added.  The  only  true  method  of  waterproofing 
is  to  make  the  cement  itself  do  all  the  work 
instead  of  part  of  it.  Super  Cement  does  all 
the  waterproofing  itself.  While  it  is  entirely 
different  from  any  other  cement  in  the  world 
in  this  respect,  in  making  mortars  and  con- 
crete, it  is  used  just  as  is  Porland  Cement. 

Combines  Thoroughly  With 
Water 

Super  Cement  combines  more  thoroughly  with 
the  mixing  watei  than  those  Portland  Cement. 
This  ensures  a  denser  and  stronger  concrete.  It 
increases  its  ability  to  adhere  to  other  surfaces. 
It  adheres  to  steel,  brick,  stone,  glass,  etc,,  to  a 
degree  that  no  other  building  cement  has  ever 
approached. 

Architects,   Engineers,    Con- 
tractors, Builders  and  all 
others  interested  in 

learning  more  about  Super  Cement  are  invited 
to  write  for  complete  information,  details  of  tests 
made  by  well-known  English  Engineers  and 
experts,  and  tests  made  in  Canada,  etc. 

Address: — 

Super  Cement  (Ameri«) 

LIMITED 
Mount   Dennis,  Ontario. 


DISTRIBUTORS: 

Alfred  Rogers,  Limited 

Toronto,  Ontario  10 
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Concrete 


and  the  Health 
of  the   Public 


"l^TITH  the  increasing  development 
of    our   urban    centers,    the 
installation  of  Sewage  Disposal  Plants 
is  of  vital  importance. 

These  must  be  installed  in  thickly 
populated  sections  in  order  to  preserve 
the  health  of  the  community. 

The  development  of  engineering 
practice  in  the  handling  of  Concrete, 
has  so  simplified  this  method  of  treat- 
ment that  the  Sewage  Disposal  Plant 
of  Reinforced  Concrete  is  now   avai- 


lable for  all  municipalities,  regardless 
of  their  size. 

That  such  an  important  utility 
should  be  of  Concrete,  is  a  fact  easily 
recognized. 

Concrete  has  the  requisite 
qualities — it  is  permanent  and  sani- 
tary. Once  constructed  it  needs  but 
little  outlay  for  repair. 

The  plant  here  shown  in  process 
of  construction,  is  located  at  Dauphin, 
Manitoba. 


Canada  Cement  Company  Limited 


Montreal 


HERALD     BUILDING     MONTREAL 

SALES    OFFICES    AT 

Toronto  Winnipeg 


Calgary 


SPECIFY 

Ca  na  da    Cemen  t 

Uniformly    Reliable 


CANADA  CEMENT 

CONCRETE 

FOR    PERMANENCE 


Our  Service  Department  Is  anxious 
to  co-operate  In  all  lines  of  work  for 
which  Concrete  Is  adapted.  Our  library 
is  at  your  disposal  at  all  times  without 
charge. 
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WHERE  TRAFFIC  IS  INCESSANT 


"Fifth?  Avenue — one  of  the 
busiest  thoroughfares  on  the 
American  continent  is  paved 
with  Hot-Mix  Asphalt." 


Fifth  Avenue  at  42nd  Street,  showing  new  police  signal  towers  for 
controlling  the  ever-increasing  traffic  on  this  street. 


"TF  scientific  research  and  modern 
engineering  practice  could  devise  a 
better  pavement,  that  pavement  would 
most  certainly  be  laid  in  all  cities 
where  concentrated  and  varied  traffic 
is  incessant  from  early  morning  till  late 
night.  The  constant  grind  of  heavy, 
fast-moving  vehicles,  the  shocks  from 
big  trucks  and  the  strain  imposed  by 
steel  tires  and  horseshoes,  demand  the 
very  finest,  service-giving  traffic  surface 
that  can  possibly  be  built." 

"That  Fifth  Avenue  and  all  the  more 
important  city  thoroughfares  on  the 
American  continent  are  paved  with 
Asphalt  means  that  Asphalt  is  the  best 
type  of  pavement  known.  It  is  well- 
suited  to  all  forms  of  traffic;  it  is  clean, 
dustless,    resilient,    noiseless,    smooth 


and  continuous,  non-glaring  and  wear- 
resisting." 

"  Asphalt  pavements  seldom  need 
repairing,  but  when  this  does  even- 
tually become  necessary  it  can  be  done 
economically  and  quickly  in  such  a  way 
that  the  new  patch  becomes  an  integral 
part  of  the  old  surface.  Moreover, 
the  first  cost  of  asphalt  is  not  prohibi- 
tive. From  every  standpoint,  the 
construction  of  this  type  of  pavement 
is  consistent  with  wise  and  economical 
administration  of  public  funds." 
"All  Imperial  Asphalts  are  refined  in 
Canada  at  our  Montreal  East  Refinery 
and  from  the  bsst  Mexican  asphaltum 
crudes.  Delivery  can  be  made  to  all 
parts  of  the  Dominion,  either  in 
specially-equipped  tank  cars  or  in 
metal  packages." 


IMPERIAIl  ASPHAliT 


Proved  throu 


IMPERIAL  PAVING  ASPHALTS  '     IMPERIAL  LIQUID  ASPHALTS      IMPERIAL  ASPHALT  BINDERS 


HOT   MIX    ASPHALT    PAVEMENTS 


FOR  DUST  PREVENTION  AND  FOR  MAINTENANCE 
OF  MACADAM.  CRAVEl  AND  EARTH  ROADS 


PENETRATION    A.SPHALT   PAVEMENTS 


ROAD        EJVG/1VEERIJVG      DEPARTMENT 


Imperial  Oil  Limited 


Toronto     Ontario 
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Efficient  Crushing  Machinery 

Means 

DOLLARS  IN  YOUR  POCKET 

Canadian  Ingersoll-Rand  Jaw 
Crushers  are  strong,  simple  and 
efficient  and  are  built  in  several 
sizes  adapted  to  the  require- 
ments of  metal  and  asbestos 
mines,  crushed  stone  quarries, 
municipal  corporations,  road 
contractors,  etc., 

A  Few  Details 
of  Construction 
That  Are  Worthy 
of  Special  Note 


Shop  view  of  large  "CIRCO"  Jaw  Crusher 
Built  for  Asbestos  Mine  Service. 


are  cast  in  one 
massive  propor- 


Main    Frames 
solid    piece  of 

tions  from  a  special  Semi-Steel 
Mixture  of  the  right  analysis  to 
withstand  the  stresses  and  strains  it  is  likely  to  receive.  Pitman  and  Toggle  Bearings 
are  high-grade  Open  Hearth  Steel  Castings.  Pitman  Shaft  is  a  Steel  Forging  and  the 
Swing  Jaw  is  made  of  Semi-Steel  of  the  same  analysis  as  the  frame. 

The  Pitman  is  of  special  construction  and  is  provided  with  exceptionally  large  grease 
chambers  and  large  bearings,  lined  with  special  Anti-Friction  Metal  permitting  it  to  run 

cool  under  all  conditions. 

Toggle  Plates  are  made  from  hard,  close-grained,  chilled  cast 
iron.  Fixed  and  Swing  Jaw  Plates  are  made  from  the  same 
material  or  from  Manganese  Steel  according  to  the  nature  of 
the  rock  to  be  broken.  An  adjustable  Tension  Rod  attached 
to  the  Swing  Jaw  and  fitted  with  a  heavy  spring,  hand  wheel 
and  check  nut  at  the  rear  end  of  the  crusher  maintains 
contact  beetween  the  Swing  Jaw,  Pitman  and  Toggles.  Dis- 
connecting this  rod  allows  the  toggles  to  be  easily  removed. 
The  size  of  the  rock  discharged  may  be  easily  regulated  by  two 
vertical  wedges  with  adjusting  rods  and  check  nuts  which  reg- 
ulate the  distance  between  the  Fixed  and  Swing  Jaw  Plates  by 
advancing  or  withdrawing  the  rear  Toggle  Bearing. 
Each  machine  is  fitted  with  two  heavy  flywheels,  correctly 
proportioned  for  the  work  they  have  to  perform  and  the 
pulley  which  bolts  to  the  arms  of  the  flywheels  may  be  used 
on  either  side  as  circumstances  dictate. 

Specifications  and  detailed  information  sent  on  request. 


Gyratory  Crushers 

For  those  who  prefer  this  type 
of  machine  we  offer  the 
I'CIRCO"  Gyratory  Crusher 
in  several  sizes  and  capacities. 
Specifications  and  detailed 
information  regarding  these 
machines  will  be  gladly  sent 
on  request. 


Canadian  Ingersoll-Rand  Company, 


SYDNEY  SHERBROOKE 

WINNIPEG 


LIMITED 

MONTREAL 
NELSON 


TORONTO  COBALT 

VANCOUVER. 
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STEEL  &  IRON 
PRODUCTS 


OF 


EVERY  DESCRIPTION 


am 


THE 


STEEL  COMPANY 

OF 

CANADA 


LIMITED 


HAMILTON 


MONTREAL 
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AN  ELASTITE  STREET  IN  CENTRAL  OHIO 

■■■■■■■■■■I 


^THOUSANDS  of  miles  of 
**■  Elastite  Expansion  Joint 
have  been  installed  in  brick 
highways  all  over  the  United 
States  and  every  installation  has 
made  good.  Heat  and  cold  fail  to 
open  a  joint  or  make  a  buckle  in 
the  paving.  Gutters  are  perma- 
nently water-tight. 

Carey  Elastite  consists  of  pre- 
formed strips  of  heavy  asphalt 
compressed  between  asphalt- 
felt  faces.  These  are  placed  be- 
fore the  pavement  is  laid.  No 
spacing  strips  required.  No  tar 
to  pour. 

ALSO  MAGNESIA  AND  ASBESTOS  PIPE  COVERINGS. 

The  Wm.  RUTHERFORD  &  SONS  CO.,  Limited 


Write  for  samples 
and  prices  for 
Elastite  needed 
for  any  contract. 


425  Atwater  Ave. 


MONTREAL,  QUE. 
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Mercantile  and 
Industrial  Buildings  of 

CONCRETE 


Mean 


\ 


Fireproof,  permanent,  practically  main- 
tenance-free structures. 

Freedom  from  vibration,  greater  load  car- 
rying capacity  and  reserve  strength. 

Speed  of  construction,  regardless  of  season. 

Well  lighted,  clean,  healthful  surround- 
ings— helping  to  make  contented  -workers, 
who  increase  production. 

First  cost  is  practically  the  only  cost. 

Low  insurance  cost. 

You'll  be  interested  in  our  new  booklet  "Mercantile 
and  Industrial  Buildings  of  Concrete."  Just  ask 
our   nearest   District    Office    to  send  you  a  copy. 

.  Portland  Cement  Association 


i  Atlanta 
I  Chicago 
.  Dallas 
Denver 
>  Des  Moines 


Offices  at 

Salt  Lake  City 
Detroit  NtwYort  San  Francisco 

Helena  Los  Angeles  Parkersburg  Seattle 

Indianapolis  Milwaukee  Pittsburgh  St.  Louis 

Kansas  City  Minneapolis  Portland,  Oreg.        Washington 


Reinforced  Concrete;  Loft 
Building,  Hoboken  Land  & 
Improvement  Company, 
Hoboken,  N.  J. 
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THE  MEN  BEHIND   "NICKEL  SERVICE" 

Two  thousand  employees  of  The  International  Nickel  Company  of  Canada, 
Limited,  are  working  together  to  keep  "Nickel  Service"  at  its  present 
high  standard. 

From  the  mine  to  the  market,  each  department  is  completely  equipped 
with  up-to-date  machinery  and  is  afforded  every  opportunity  to  develop 
the  same  degree  of  efficiency  and  service  that  makes  Creighton  Canada's 
leading  mine. 

It  is  our  aim  to  secure  complete  co-operation  and  satisfaction  among  our 
employees  in  order  that  we  may  maintain  the  enviable  reputation  which 
our  "Nickel  Service"  has  acquired  in  the  metal  markets  of  the  world. 


INCO  NICKEL 

Shot — High  and  Low  Carbon.  Ingots  —  25  lb.  and  50  lb.  sizes.  Electrolytic 
Nickel— 99.80%. 

Prime  Metals  for  the  manufacture  of  Nickel  steel,  Nickel  silver,  Anodes 
and  all  remelting  purposes.  It  is  also  produced  as  rods,  sheets,  strip  stock, 
wire  and  tubes. 

INCO  MONEL   METAL 

The  name  Monel  is  given  to  a  line  of  metal  products  produced  by  The  Interna- 
tional Nickel  Company  from  a  natural  nickel  alloy — 67%  nickel,  28%  copper, 
and  5%  other  metals.  These  products  include  Monel  rods,  Monel  blocks, 
Monel  castings,  Monel  wire,  Monel  strip  stock,  Monel  sheets,  etc. 

Monel  Metal  withstands  alkalies,  high  temperatures,  most  acids,  and  erosive 
action  of  gases  and  superheated  steam.  Can  be  forged,  cast  rolled,  drawn, 
machined,  brazed,  soldered  and  welded.  Takes  and  retains  a  perfect  nickel  finish. 

Monel  Metal  may  solve  your  difficulties — our  Technical  and  Sales  Depart- 
ments will  gladly  cooperate  with  you. 


The  International  Nickel  Company  of  Canada,  Limited 


HARBOUR    COMMISSION    BUILDING 

TORONTO,  ONT. 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  and  ERECTORS 

Estimates  and  Designs  Furnished  on  all  Glasses  of  Steel  Work 

Street  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns. 

Annual  Capacity  36,000  Tons. 


Straus  Bascule  Bridge  over  Cataraqul  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS  I 


COMPANY 
IMITED 


HAMILTON.    -    CANADA 
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VITRIFIED  CLAY  PIPE  is  known  the  world  over. 
Miles  upon  miles  of  it  have  been  laid  since  way 
back  in  history.  Were  all  the  Vitrified  Clay  Pipe 
in  use  to-day  placed  end  to  end,  it  would  stretch  well 
over  three  times  around  the  world;  and  thousands  of 
communities,  large  and  small,  are  daily  adding  to  this 
mileage  in  extending  their  drainage  and  sewage  systems. 

This  surpassing  lead  has  been  gained  through  one  thing, 
and  one  thing  only — merit.  The  merit  of  Vitrified  Clay 
Pipe  embraces  the  three  essential  factors  that  form  the 
basis  of  all  good  construction  work — permanence,  efficiency 
and  economy. 

Equipped  by  nature  and  science  with  properties  that 
enable  it  to  resist  absolutely  all  the  forces  of  corrosion 

and  decay  which  ordinarily  attack  pipes  laid  in  the  earth,  Vitrified  Clay  Pipe 

is  practically  indestructible.     It  is  truly  permanent. 

As  a  sanitary,  water-proof  and  leak-proof  conveyer,  Vitrified  Clay  Pipe  is  very 
efficient  because  its  smooth,  salt-glazed  surface  promotes  rapid  flow.  It 
does  not  clog. 

Vitrified  Clay  Pipe  is  also  quite  simple  and  very  economical  to  build.  Main- 
tenance charges  too,  are  nejlible  because  of  its  splendid  characteristics. 
Quick  delivery  is  assured. 

Before  you  lay  your  next  sewer  or  drain,  let  us  give  you  further  information. 
We  welcome  your  inquiries. 

For  full  information  including  quotations,  write  to 

Vitrified  Clay  Pipe  Publicity  Bureau 

8  Colborne  St.,  Toronto,  Ont. 

St.  John's,  P.Q.  New  Glasgow,  N.S. 

:trp:ied  £LAY6p 
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LVALVCS  AND  STEAM  GOOD 


OVNAMOL  AND  t 


15  Sales  Offices 
Backed  by  the 
100%  Standard 
of  Quality 


THE  Canadian  Fairbanks-Morse  Company 
Limited  reaches  out  to  you  through  its 
sales  houses  and  offers  the  service  and  satis- 
faction that  is  assured  by  its  100%  standard  of 
quality  and  service. 

To  be  able  to  turn  to  an  institution  that 
dominates  its  field  in  the  industrial  world  is  to 
safeguard  the  character  of  the  merchandise  you 
buy.  To  deal  with  an  organizationthat  is  doing 
business  at  your  very  door  puts  upon  the  man 
you  know  that  "responsibility  which  is  the  con- 
science of  business." 

Every  one  of  these  15  offices  has  been 
established  to  bring  to  you  the  full  advan- 
tages and  benefit  that  have  made  The 
Canadian  Fairbanks-Morse  Co.  Limited 
a  national  institution.  Here  in  these  offices 
is  offered  everything  mechanical  that  your 
business  requires  —  they  centralize  your 
purchasing — group  your  orders — bulk  your 
shipments  and  send  but  one  invoice.  And 
when  you  buy  from  The  Canadian  Fair- 
banks-Morse Co.  Limited  you  are  guar- 
anteed the  100%  standard  of  quality  and 
service  in  product  and  organization. 

Make  our  nearest  office  your  buying 
centre — our  catalogue  is  your  buying  guide 
— our  100%  quality  seal  your  guarantee. 

The  Canadian 
Fairbanks-Morse  Co 
Limited 

Canada's  Departmental  House  for 
Mechanical  Goods 

Halifax     St.  John    Quebec    Montreal 

Ottawa  Toronto  Hamilton 

St.  Catharines       Windsor      Winnipeg 

Regina  Saskatoon  Calgary 

Vancouver     Victoria 
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Progress  in  Aviation 

J.  A.  Wilson,  A.M.E.I.C,  Member    of  the  Air  Board  of  Canada. 


Before  dealing  with  developments  in  Canada,  it  will 
be  as  well  to  consider  for  a  few  minutes  what  has  been 
achieved  elsewhere. 

The  rate  of  progress  of  heavier  than  air  machines 
has  been  that  of  the  development  of  suitable  engines. 
It  is  not  too  much  to  say  that  flying  waited  fifty  years 
before  accomplishment,  for  the  development  of  a  light 
enough  engine  to  make  it  possible  to  fly.  The  principles 
of  flight  were  fully  known  long  before  Langley  and  Wright 
made  their  first  flights.  Further  progress  is  dependent 
on  the  same  factor.  Though  the  Wrights  flew  in  1903, 
yet  it  was  1908  before  any  progress  was  made.  Earlier 
machines  had  to  be  launched,  they  could  not  get  off 
unaided.  In  that  year  the  Antoinette  and  Anzani 
engines  were  produced  and  real  progress  commenced. 
In  July,  1909,  Bleriot  flew  the  Channel  and  in  August 
the  Gnome  rotary  engine  was  produced  in  France.  This 
halved  the  weight  per  H.P.  of  any  existing  engine  and 
though  not  very  reliable  at  first  and  extremely  wasteful 
of  fuel  and  oil,  it  enabled  anything  in  the  shape  of  an 
aeroplane  to  fly  as  long  as  it  kept  running.  Once  the 
engine  problem  was  solved,  progress  became  rapid  and 
continuous.  Engine  weights  of  ten  or  even  fifteen  pounds 
per  H.P.  have  been  quickly  reduced  to  1.5  pounds  or  less 
and  today  a  small  fast  machine  will  not  weigh  more  all 
told  with  fuel  and  pilot  up  than  did  the  pre-war  engine 
alone,  i.e.,  about  five  or  six  pounds  pei  H.P. 

Read  before  Ottawa   Branch,   The    Engineering    Institute    of 
Canada,  Feb.  12th,  1920. 
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The  Present-Day  Aero  Engine 

Aero  engines  today  generally  are  of  two  main  types. 
The  rotary  in  which  the  cylinders  themselves  revolve 
round  a  fixed  crank  and  carry  the  air  screw  with  them. 
This  type  is  only  suitable  for  small  powers  up  to  150 
H.P.  at  the  most  up  to  the  present,  is  fairly  reliable, 
very  light,  but  not  very  efficient  as  regards  fuel  consump- 
tion or  lubricants.  The  Gnome,  Le  Rhone  and  Clerget 
are  the  best  known  types.  They  are  all  air-cooled  and 
were  used  in  scout  machines  where  lightness  was  the 
great  object  to  be  obtained.  The  weight  per  H.P. 
obtained  from  these  engines  today  is:  Gnome  2.7  pounds, 
Le  Rhone  3  pounds,  Clerget  3  pounds. 

In  the  other  group  the  cylinders  are  stationary, 
the  pistons  drive,  through  a  connecting  rod,  a 
revolving  crank  shaft  to  which  is  fixed,  either  direct  or 
through  gearing,  the  air  screw.  The  original  stationary 
engine  was  the  ordinary  vertical  automobile  engine.  In 
the  endeavour  to  gain  power  per  crank  the  "VEE"  engine 
has  been  evolved  with  2  cylinders  working  on  the  same 
crank,  and  the  "Broad  Arrow"  having  3  cylinders  acting 
on  the  same  crank.  Certain  other  types  having  4  cylinders 
in  the  same  vertical  plane  and,  finally,  the  Radial  Engine 
in  which  many  stationary  cylinders  are  arranged  round 
a  common  crank.  With  the  exception  of  the  Radial  which 
is  air  cooled,  (though  there  is  now  a  water  cooled  radial 
made  by  the  Fiat  Company  on  the  market,)  the  others 
are  water  cooled.  The  best  known  types  are  Vertical, 
Beardmore,  Siddely;  "Vee"  Rolls-Royce,  Sunbeam, 
Liberty;  "Broad  Arrow",  —  Napier  "Lion":  Radial, — 
Cosmos,  &  A.B.C. 

The  water  cooled  engines  weigh  about  an  average  of 
from  3-3  V>  lbs.  per  H.P. ;  the  Radials  are  as  light  as  1.7  lbs. 
for  the  300  H.P.  "Cosmos",  1.4  lbs.  for  the  500  H.P. 
type.  Another  advantage  of  the  Radial  is  its  short 
shaft  length  as  compared  with  the  Vertical  or  "V"  types. 
Air  cooled  engines  save  of  course,  not  only  the  weight  of 
the  water,  but  of  the  radiator  and  somewhat  complicated 
circulation  system  and  have  the  advantage  of  simplicity 
and  fewer  "gadgets"  to  get  out  of  order.  Full  economy 
varies  a  good  deal,  a  really  first  class  engine  in  good  order 
uses  about  1  gallon  for  every  15  or  16  H.P.  per  hour 
running  at  normal  speed. 


Factors  in  Design 

Perhaps  the  heaviest  loading  per  H.P.  with  which 
a  modern  machine  could  fly  is  about  40  pounds  per  H.P. 
This  would  leave  no  margin,  however,  for  climbing  and 
is  extreme.  About  25  pounds  per  H.P.  would  be  the 
most  which  could  be  used  in  actual  practice  and  that 
only  with  a  large  slow  weight — carrying  machine  of 
considerable  wing  area. 

The  complementary  factor  to  weight  per  H.P.  is 
weight  per  square  foot  of  flying  surface.  This  also  varies 
considerably,  from  as  little  as  five  pounds  per  square  foot 
to  as  much  as  fifteen.  Under  present  designs  the 
maximum  loading  possible  is  about  twenty  pounds  per 
square  foot. 

The  third  factor  in  design  is  the  form  and  size  of  the 
wing  area  and  the  angle  of  incidence;  all  design  is  a  com- 
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promise  between  these  factors  and  resolves  itself  into  how 
to  design  your  machine  so  that  you  can  carry  the  greatest 
weight  the  farthest  distance  at  the  best  speed  for  the 
least  H.P.  That  success  has  attended  the  solution  of 
these  pi  oblems  in  all  directions  will  be  seen  from  consider- 
ation of  the  following  flights: — 

Record   Flights 

Speed:  Nieuport  Biplane,  300  H.P.  Hispano  Suiza 
engine,  190  miles  per  hour.  This  speed  was  actually  made, 
but  the  conditions  are  unknown.  Speeds  of  150  miles  per 
hour  in  an  enclosed  circuit  were  officially  recorded  by 
an  "Airco"  Machine. 

Height:  "Airco"  Machine,  450  H.P.  Napier- "Lion" 
engine,  30,500  ft.  A  height  of  34,600  has  lately  been 
reported  by  an  American  machine — Curtiss  "Wasp" — 
but  has  not  been  officially  authenticated  so  far. 

Longest  continuous  flight:  England  to  Australia, 
distance  11,500  miles. 

Trans-Atlantic  flight:  Vickers'  "Vimy",  time  16  hours, 
distance  1,890  miles,  non-stop,  Rolls-Royce  engines.  It 
is  understood  that  in  this  case  enough  fuel  was  left  after 
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that  accomplishment  to  make  another  600  or  700  miles. 
(This  is  not  the  greatest  duration  flight,  the  record  for 
which  was  made  by  a  Hun  machine  in  pre-war  days  of 
over  21  hours.  This  peiformance  has  never  to  my 
knowledge  been  beaten.) 

The  Trans-Atlantic  flight  though  proving  the 
reliability  of  the  engines  and  the  sSSll  of  the  navigator 
and  pilot,  was  useless  as  regards  showing  commercial 
possibilities  as  the  whole  useful  load  was  taken  by  fuel. 

The  Australian  flight,  taken  by  short  stages,  was  a 
much  more  useful  test  as  it  showed  the  reliability  of  the 
machine  to  fly,  day  after  day,  moderate  distances  under 
varying  conditions. 


"Broad  Arrow"  Type  Aero  Engine  Napier  "Lion"  450  H.P. 


Long  Distance  Flights  in  the  Future 

The  long  distance  routes  of  the  future  will  be  covered 
in  moderate  sections  of  from  200  to  400  miles,  each 
machine  doing  its  own  section,  just  as  in  railway  loco- 
motive practice  today. 

The  pilots  will  also  be  confined  to  sections  with 
which  they  will  become  thoroughly  familiar  under  all 
weather  conditions  and  the  passengers  and  freight  will 
be  transferred  from  machine  to  machine  at  each  stopping 
place.  The  endurance  of  the  crews  and  machines  will 
not,  therefore,  be  put  to  any  extraordinary  strain  and 
the  service  will  be  capable  of  being  run  at  much  greater 
speed  and  without  lengthy  stops.  The  time  taken  for 
the  Australian  flight  was  28  days,  but  the  actual  flying 
time  was,  it  is  understood,  about  6  days  only. 

With  a  proper  ground  organization  and  relagift  of 
machines  available  the  flight  could  bO  'made  normally 
in  that  time. 


The  Vickers'  "Vimy"  weighs  empty  7,100  pounds, 
fully  loaded  12,500,  and  has  a  normal  capacity  for  cargo 
or  passengers  of  2,100  pounds,  the  balance  being  fuel, 
oil,  etc. 

These  records  are  the  highest  achievements  which 
have  so  far  been  attained,  but  that  they  are  by  no  means 
exceptional  or  that  similar  machines  could  not  make 
equal  records  at  any  time  is  certain.  What  is  holding 
back  aviation  is  solely  the  lack  of  ground  organization 
which  takes  time  and  money  to  provide.  Once  air 
routes  are  laid  out  and  equipped,  records  such  as  these 
will  become  everyday  performances.  Where  the  ground 
organization  is  in  existence  regular  services  run  with 
surprising  regularity  and  safety. 

London-Paris  —  London-Brussels  Services 

The  London-Paris  and  Brussels  mail  and  passenger 
services  have  been  running  for  some  months  now.  They 
have  proved  their  ability  to  operate  this  service  under 
most  adverse  weather  conditions,  and  have  made  the 
cross  channel  flight  several  times  when  no  steamers 
could  cross.  So  far  they  have  had  one  serious  accident 
only  with  the  loss  of  one  life.  The  "Airco's"  mileage 
is  now  over  60,000  miles,  flown  at  an  average  speed  of 
101  miles  per  hour.  The  time  taken  is  usually  about 
234  hours.  This  is  by  no  means  the  record,  however,  as 
during  the  Peace  Conference  a  Martinsyde  machine 
crossed  in  75  minutes  with  despatches.  The  time  by 
train  and  boat  service  is  about  eight  hours. 

The  Handley  Page  Services  have  carried  during 
October,  November  and  December  900  passengers, 
45,000  lbs.  of  freight,  and  have  a  mileage  of  62,000  miles. 
No  accident  has  occurred  during  these  flights.  During 
the  first  six  months  of  civil  flying,  in  over  300,000  flying 
hours  there  were  only  thirteen  accidents  and  two  fatalities 
in  Great  Britain.  Considering  the  lack  of  experience 
and  imperfect  organization  this  shows  the  comparative 
safety  of  modern  flying.  Accidents  are  known  in  other 
forms  of  transportation  too.  Even  Canadian  railways 
have  been  known  to  kill  their  passengers,  and  motor 
cars  also. 

These  services  were  carried  on  at  first  by  converted 
war  machines,  but  special  types  designed  for  the  service 
are  now  on  all  routes. 

The  new  Handley-Page  machine  "W.8"  with  two 
450  "Lion"  engines  on  her  trial  trip  made  the  passage 
in  one  hour  and  fifty  minutes,  flying  to  Paris  to  be 
exhibited  in  the  Aero  Exhibition  there. 

Other  commercial  machines  are  coming  into  use 
rapidly.  One  other  excellent  record  might  be  cited, 
that  of  the  Alliance  "P.3",  eleven  seater,  which  made 
the  London-Madrid  non-stop  flight  recently,  900  miles 
in  7%  hours.  This  machine  can  carry  eleven  passengers 
or  one  ton  of  mail  or  express  matter.  The  cost  of  fuel 
during  this  flight  was  15  cents  per  mile. 

The  successful  operation  of  the  mail  services  in  the 
United  States  show  also  what  can  be  done  in  the  way  of 
regularity  of  service,  freedom  from  accident  and  cheapness 
of  operation. 

Mr.  Holt  Thomas  of  the  "Airco"  is  prepared  to 
carry  mails  at  one  penny  an  ounce  if  guaranteed  400  lbs. 
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each  trip,  London-Paris,  250  miles  in  two  hours;  one 
halfpenny  an  ounce  if  guaranteed  800  lbs.  per  trip  and 
Express  matter  at  one  shilling  and  four  pence  per  lb.  if 
guaranteed  2C00  lbs.  per  trip.  The  present  "grande 
vitcssc"  rate  by  train  and  boat  is  one  shilling  and  six 
pence  per  lb.  and  takes  24  hours  in  delivery.  This  will 
give  some  idea  of  the  commercial  feasibility  of  air  mails. 
The  progress  up  to  date  appears  to  show  that  with 
sound  ground  organization  commercial  flight  has  already 
a  future.  When  one  considers  that  flight  itself  is  only 
really  about  fifteen  years  old  and  it  has  had  only  one  year 
of  real  development,  and  that  year  one  of  re-organization, 
it  is  astonishing  what  has  been  done  in  the  way  of  com- 
mercial progress. 


"Bristol"  Triplane  Bomber,  Four  "Liberty1 '  Engines. 

Engine  Improvement 

Though  progress  has  been  rapid,  yet  there  is  no 
doubt  that  even  greater  progress  will  be  made  in  the  near 
future.  Along  what  lines  is  progress  most  required  ? 
First,  there  is  the  question  of  engine  reliability,  efficiency 
and  economy.  With  heavier  than  air  machines  which 
depend  solely  on  their  engines  to  keep  them  in  flight, 
this  is  of  course  the  first  essential.  There  is  no  doubt 
but  that  progress  is  being  made  in  this  direction  and  that 
the  aero  engine  will  soon  have  attained  the  reliability 
of  its  parent  the  automobile  engine.  Further  improve- 
ments are  being  sought  along  the  lines  of  the  use  of  a 
cheaper  fuel,  and  in  other  directions.  The  development 
will  be  gradual  and  may  be  in  a  totally  new  direction. 
That  it  will  come  is  undoubted. 

Landing  Speed 

The  next  great  drawback  to  be  overcome  is  the  high 
landing  speed  of  present  day  machines.  The  average 
landing  speed  is  perhaps  from  forty  to  fifty  miles  per 
hour,  and  faster  machines  require  greater  speeds.  This 
means  necessarily  a  large  space  for  an  aerodrome  and 
also  a  perfect  surface.  The  solution  of  this  problem  is 
urgent.  Large  prizes  are  already  offered,  for  instance, 
M.  Michilin  has  offered  $100,000.  for  a  machine  with  a 


flying  speed  range  of  from  6  to  125  miles  per  hour.  The 
Imperial  Government  in  their  $350,000  prize  competition 
make  a  feature  of  low  landing  speeds.  This  is  largely 
a  problem  of  varying  the  size  or  shape  of  the  wings  and 
angle  of  incidence. 

The  '^41-Metal  Aeroplane 

Another  improvement  which  will  be  of  great  benefit 
to  the  progress  of  the  aeroplane  will  be  the  substitution 
of  metal  for  wood  and  fabric.  Wood,  though  possessing 
so  many  excellent  qualities  is  much  affected  by  climate, 
and  machines  made  of  wood  require  constant  re-rigging 
and  adjustment. 

The  development  of  the  all-metal  plane  is  coming 
fast.  A  machine  with  a  metal  framework  of  rolled  steel 
of  suitable  sections  was  shown  by  Messrs.  Boulton  and 
Paul  at  the  recent  show,  which  is  25%  lighter  than  a 
similar  wooden  machine,  and  has  a  greater  strength. 
The  frame-work  is  filled  in  with  a  special  fibre  sheet 
which  is  water  and  fire  proof.  A  great  deal  of  work 
has  been  done  by  this  firm  and  others,  and  there  is  no 
doubt  that  the  present  rapid  rate  of  depreciation  of 
machines  could  be  greatly  lessened  by  the  adoption  of 
metal  and  fibre  structures. 

Then  too,  there  is  the  very  old  question  of  the 
Helicopter.  The  idea  of  rising  vertically  in  the  air  by 
means  of  the  lift  of  an  air  screw  revolving  horizontally  is  a 
very  old  one  and  is  the  subject  of  constant  experiment. 
It  does  not  seem  very  vital  today,  however,  as  it  would 
appear  that  it  is  being  solved  naturally  by  the  increased 
ability  to  climb  of  the  modern  machines.  I  think  the  official 
climb  record  stands  at  10,000  ft.  in  six  minutes  19  seconds, 
made  by  the  Bristol-Rolls  machine  over  a  year  ago.  This 
must  have  been  beaten  many  times  by  now,  however, 
and  I  read  the  other  day  of  a  new  machine  doing  10,000 
ft.  in  two  minutes.  If  this  is  correct  the  helicopter  has 
already  arrived  by  natural  evolution.  My  source  in  this 
case  is  not  very  trustworthy,  I  am  sorry  to  say.  I  read 
it  in  an  American  flying  paper! 

The  aeroplane  of  today  beats  the  bird  at  its  own 
game.  It  can  climb  and  travel  far  faster  and  over  much 
greater  distances.  It  can  loop,  spin,  roll  and  dive  as 
no  bird  can.  The  best  of  our  pilots  have  the  flying 
instinct.  Where  the  bird  has  the  advantage  is  its  power 
to  fold  and  spread  its  wings  and  flex  them  at  will.  This 
power  would  give  us  what  we  still  require,  greater  range 
of  speed  and  manoeuvrability. 

Until  these  problems  are  satisfactorily  solved,  it  does 
not  appear  that  much  further  development  can  be  expect- 
ed in  the  way  of  larger  land  machines.  These  were,  of 
course,  very  highly  developed  during  the  war  and  the 
progress  since  made  has  been  more  in  the  line  of  the 
adoption  of  present  designs  to  commercial  work.  Pas- 
senger bodies  are  now  most  comfortable,  just  as  much 
so  as  a  limousine  body,  and  having  in  the  larger  types 
much  more  room. 

The  Flying  Boat 

The  development  of  the  flying  boat  had  not  reached 
so  high  a  poink-  in  1918,  when  the  war  stopped.  Its 
development  is  of  great  interest  to  Canada,  as  in  a  great 
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"Phoenix  Cork"  Flying  Boat,  two  Rolls-Royce  Eagle  Engines. 
The  English  Electric  Co. 

part  of  our  country  its  use  is  most  suitable  because  of 
our  great  inland  waterways  and  many  lakes.  Its  use  for 
communication  in  the  West  Indies  and  South  Pacific 
Islands  would  be  of  great  benefit  to  these  scattered 
communities.  Three  machines,  larger  than  any  existing 
heavier  than  air  machines,  are  now  under  construction 
for  the  Air  Ministry  in  Great  Britain,  of  160  ft.  span 
with  60  ft.  hulls  and  2,400  H.P.  engines.  They  are 
biplanes  of  wooden  construction.  A  still  larger  all  metal 
machine  is  being  built.  Its  dimensions  are:  span  220  ft., 
length  of  hull,  100  ft.,  toal  weight,  50  tons,  useful  load, 
23  tons,  H.P.  5,200,  eight  650  Rolls-Royce  engines,  each 
pair  driving  an  21  ft.  air  screw.  Its  maximum  speed 
will  be  100  miles  per  hour  and  cruising  speed  80,  at 
which  speed  it  will  have  a  radius  of  24  hours.  This,  of 
course,  is  very  much  the  largest  heavier-than-air  machine 
ever  attempted  and  its  success  will  be  watched  with 
great  interest.  There  is  no  doubt  that  a  great  future 
lies  before  the  flying  boat  and  with  machines  of  this  size 
and  power  under  construction  you  will  easily  understand 
that  it  has  passed  its  infancy  and  is  no  longer  a  toy  or 
a  fad,  but  a  fact  which  has  to  be  reckoned  with  in  the 
transportation  world  so  far  as  passenger  and  express 
matter  is  concerned. 

The  Airship 

We  will  now  consider  for  a  moment  lighter-than-air 
craft.  The  proportion  of  useful  lift,  that  is  lift  available 
for  fuel,  cargo  and  crew,  to  the  gross  lift  is  much  higher 
in  Airships  than  in  Aeroplanes.  In  the  former  about  60 
per  cent,  in  the  latter  33  per  cent.  The  unfortunate 
property  of  structures  that  their  strength  varies  inversely 
as  their  length  is  true  of  both  airships  and  aeroplanes. 
The  latter,  however,  are  dependent  on  their  lift  for  an 


area,  that  is  a  square  quantity,  whereas  the  former  is 
dependent  for  its  lift  on  cubic  capacity.  For  instance, 
a  10  million  cubic  foot  dirigible  would"  have  five  times 
the  total  lift  of  a  2  million  foot  airship,  but  the  length 
of  the  struction  would  only  be  1.7  times  as  great.  The 
gross  lift  of  a  10  million  cubic  foot  airship  would  be  in 
the  neighborhood  of  300  tons  of  which  200  would  be 
disposal  lift  and  at  a  cruising  speed  of  45  miles  an  hour 
would  have  an  endurance  of  approximately  three  weeks. 
Its  ceiling  could  be  some  30,000  feet  and  range  20,000 
miles.  Great  endurance  and  range  can  be  achieved  in  a 
large  rigid  because,  contrary  to  heavier  than  air  machines, 
the  characteristics  of  lighter  than  air  machines  are  govern- 
ed by  two  factors:  (1)  the  lift  is  in  proportion  to  its  cubic 
capacity,  (2)  all  fuel  is  used  for  propulsion  and  not  as 
in  the  case  of  a  heavier  than  air  craft  for  maintaining 
the  structure  in  the  air. 

It  would  appear  to  follow  that  the  advantage  of  the 
heavier  than  air  machine  will  remain  in  the  future  as  at 
present,  high  speed,  rendering  it  independent  of  all 
weather  conditions  except  the  very  worst,  moderate 
capacity  and  range  and  handiness,  and  that  the  char- 
acteristics of  the  lighter  than  air  machine  of  the  future 
will  be  moderate  speed,  great  endurance  and  large  lifting 
capacity. 

R.  33  and  R.  34  are  the  best  known  types  of  this  class, 
as  one  of  them  made  the  Trans-Atlantic  voyage  last 
August.  They  are  640  ft.  long,  79  ft.  in  diameter,  and 
have  a  capacity  of  two  million  c.  ft.  They  have  five 
275  H.P.  engines.  The  net  weight  of  the  ship  is  26.5  tons 
and  the  disposable  lift  for  crew,  fuel,  cargo  and  ballast 
29  tons.  The  maximum  speed  is  62  miles  per  hour  and 
cruising  speed  45  miles  per  hour. 

These  machines  are  no  larger  or  more  efficient  than 
the  German  "Zeps",  and  credit  must  be  given  to  the 
Huns  to  whom  the  progress  made  is  largely  due. 

The  cost  of  construction  and  operation  of  such 
machine  is,  of  course,  heavy,  and  this  has  led  the  Imperial 
Government  to  enter  into  negotiations  for  the  continuance 
of  the  development  of  the  type,  which  under  present 
financial  circumstances  it  does  not  wish  to  assume,  by 
commercial  firms,  and  for  commercial  purposes.  That 
such  services  are  not  practical  cannot  be  maintained. 
In  Germany  between  1910-1912  a  German  company  ran 
a  lighter-than-air  ship  service.  In  800  trips  lasting  1853 
hours  and  making  a  mileage  of  102,600  they  carried  over 
17,000  passengers.  The  capacity  of  these  ships  was  30 
passengers  and  the  fittings  were  most  luxurious.  The 
trips  were  of  about  three  hours'  duration  and  the  fare 
was  100  marks,  or  about  $20.00  a  trip,  including  lunch 
served  on  board.  They  made  a  profit  and  the  trips 
were  booked  days  ahead,  so  popular  was  the  service. 
The  Hun  has  not  been  idle  since  the  armistice  and  a  new 
Zep.  the  "Boden  See"  was  running  passenger  services 
last  fall.  Eight  years  have  seen  a  tremendous  develop- 
ment and  modern  machines  are  much  more  efficient. 


Costs  of  Air  Services 

The  estimated  cost  of  a  big  rigid  airship  service  with 
four  3 J/2  million  c.  ft.  ships  has  been  worked  out  on  the 
following  basis:— 
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Capital  required  £2,600,000.  Taking  200  trips  per 
year  between  London  and  New  York  the  cost  per  pas- 
senger mile  would  be  4  pence,  and  mail  rate  3  pence  per 
ounce.  Of  the  total  cost  25%  would  be  operating  and 
75%  overhead.  Overhead  is  a  very  big  factor  in  all 
flying  costs. 

The  expense  of  maintaining  rigid  airship  stations  is, 
of  course,  very  considerable.  Not  only  do  they  require 
very  large  landing  grounds,  but  the  hangars  required  for 
their  building  and  housing  are  very  large  and  costly 
structures.  The  operation  of  taking  a  machine  from  its 
shed,  taking  off,  landing  and  rehousing  requires  at  present 
a  very  large  personnel.  Experiments  have  been  under 
way  for  many  months  with  a  view  to  lessening  the  numb- 
ers required  and  the  difficulties  and  risks  involved  in 
handling  machines  from  the  ground.  With  this  in  view 
a  mooring  mast  with  a  swivel  top  to  which  machines 
may  be  moored  in  the  open  has  been  designed  by  Vickers 
Limited.  A  series  of  experiments  extending  over  many 
months  have  been  made  with  these  mooring  masts  with 
different  types  of  machines,  rigid  and  non-rigid.  The 
results  are  extremely  satisfactory  and  that  both  types 
of  machines  have  remained  out  for  months  moored  to 
such  masts  in  all  weather  without  accident  and  with 
remarkably  little  deterioration  in  the  fabric  of  the 
machines.  The  process  of  mooring  is  accomplished  by 
throwing  out  from  the  airship  a  cable  which  is  connected 
with  another  leading  from  the  top  of  the  mast,  the  slack 
is  then  taken  in  and  the  airship  drawn  to  her  mooring 
at  the  swivel  top,  by  means  of  a  winch,  where  she  is  made 
fast.  The  bow  only  is  made  fast  and  the  body  swings 
with  the  wind,  the  swivel  mast  head  allowing  the  ship 
movement  in  any  horizontal  direction.  The  trimming  of 
the  machine,  of  course,  requires  careful  attention.  This 
is  accomplished  by  filling  or  emptying  her  ballast  tanks. 
The  problem  of  landing  and  taking  off  appears  to  have 
been  satisfactorily  solved  by  this  device  and  the  experience 
obtained  to  show  that  airships  need  not  be  taken  to  their 


Admiralty  Small  "S.S."  type  airship, Rolls-Royce  "Hawk" 

Engine. 

Illustrating  method  of  mooring  to  steel  mast  in  open. 


hangars  except  for  general  overhaul  just  as  at  present! 
ships  are  taken  to  drydock  periodically. 

Airships  and  Canada 

The  uevelopment  of  these  large  machines  with  a  view 
to  the  establishment  of  a  regular  trans-Atlantic  service 
is  of  course  of  very  great  importance  to  Canada.  Owing 
to  her  northerly  position  the  shortest  routes  across  the 
Atlantic  and  Pacific  Oceans  are  both  via  Canada.  Very 
strong  westerly  winds  prevail  on  the  North  Atlantic, 
amounting,  it  is  said,  to  as  much  as  an  average  all  the 
year  round  of  from  15  to  17  miles  per  hour.  Westward 
flight  from  Europe  to  Canada  will  be  handicapped  to 
this  extent  and  it  may  therefore  pay  to  take  a  more 
southerly  route  and  thus  obtain  more  favourable  winds, 
which  will  help  rather  than  retard  the  progress  of  the 
airship  and  thus  shorten  the  passage  materially.  Prelim- 
inary examination  of  the  possibilities  of  the  trans-Atlantic 
Service,  it  is  understood,  lead  to  the  conclusion  that 
southerly  route  from  London  towards  the  Portugese 
Coast,  then  westwards  towards  the  Azores  and  striking 
the  American  continent  in  the  neighbourhood  of  Florida 
or  Virginia  would  prove  the  most  feasible  route  for  the 
westward  journey,  making  it  600  miles  further,  i.e.  equal 
to  a  contrary  wind  of  10  miles  per  hour  on  the  direct 
route.  Going  eastward,  of  course,  from  New  York, 
Montreal  or  any  northern  point  the  full  benefit  of  the 
westerly  winds  would  be  obtained. 

If,  when  the  service  is  established,  these  proposals 
are  carried  out,  no  efforts  should  be  spared  to  obtain  the 
northern  terminus  for  eastward  passage  for  a  Canadian 
Station;  it  follows,  therefore,  that  it  will  be  most  desirable 
for  Canada  to  follow  very  closely  the  development  of 
lighter-than-air  craft  and  to  keep  in  close  touch  with  the 
proposed  commercial  organization,  with  a  view  to  taking 
the  necessary  action  when  the  time  comes  to  obtain  the 
northern  terminus  of  the  service  for  Canada. 

Turning  now  to  Canada  and  conditions  in  this 
country;  there  has  been  up  to  date  practically  no  civil 
flying  in  this  country.  Though  a  good  deal  of  work 
was  done  in  the  early  days  by  Mr.  Graham  Bell  at  Bad- 
deck,  N.S.,  and  Messrs.  Baldwin  and  McCurdy,  there 
has  been  no  continuous  development.  This  was  due  to 
the  war  and  the  stoppage  of  all  private  effort  while  it 
lasted. 

The  year  which  has  elapsed  "since  this  devastating 
peace  broke  out"  as  a  well  known  airman  termed  it, 
has  not  been  an  idle  one. 

The  Air  Board  of  Canada 

Legislation  was  passed  in  June,  1919,  creating  an 
Air  Board  for  the  regulation  of  aeronautics  in  Canada. 
The  Board  was  given  undivided  jurisdiction  over  the 
subject.  This,  undoubtedly,  was  the  wisest  solution  in 
Canada  of  a  rather  vexed  problem,  discussion  over  which 
is  raging  at  present  in  the  United  States  and  over  which 
there  has  been  in  the  past  and  still  is  much  controversy 
in  the  Old  Country.  The  alternative  meant  the  creation 
of  at  least  three  bodies  to  deal  with  the  military,  naval 
and  civil  operations.  The  composition  of  the  Air  Board, 
is  as  follows: — 
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A  Chairman,  who  must  be  a  Minister  of  the  Crown, 
a  Vice-Chairman,  who  will  be  the  chief  executive  officer 
of  the  Department;  a  military  and  a  naval  representative; 
and  from  one  to  three  other  members. 

The  Vice-Chairman,  Colonel  Biggar,  was  a  member 
of  the  Canadian  delegation  to  the  Peace  Conference  and 
represented  Canada  on  the  committee  which  drew  up  the 
International  Air  Convention  and  had  a  unique  opport- 
unity while  on  that  Board  of  studying  the  legislation 
required  for  the  proper  regulation  of  flying. 

The  Board  was  instituted  in  July  last,  and  since 
then  has  been  active  in  all  directions.  The  Air  Regulations 
for  Canada  were  promulgated  last  month,  and  I  think  I 
am  correct  in  saying  that  the  only  other  country  in  the 
world  to  adopt  a  formal  Air  Code  is  Great  Britain. 

Civil  flying  divides  itself  naturally  into  two  branches: 

(1)  the  traffic  end,  including  the  carriage  of  passengers, 
mails,    express   matter   and   communications   generally; 

(2)  co-operation  with  existing  Government  services, 
forests  patrols,  auxiliary  work  in  connection  with  surveys, 
North  West  Mounted  Police,  fishery  protection,  explora- 
tions, and  so  on. 

It  is  felt  that  the  first  group,  the  traffic  end,  is 
already  performed  by  agencies  in  the  commercial  world 
and  should  be  left  in  the  beginning  at  any  rate  to  com- 
mercial companies  which  we  desire  to  encourage  in 
every  possible  way,  and  that  the  second  group  of  opera- 
tions, which  are  now  almost  wholly  performed  by  the 
Government,  would  provide  more  than  sufficient  scope 
for  a  government  flying  service  on  civilian  lines  and  in 
co-operation  with  existing  government  services.  A 
preliminary  survey  of  the  whole  of  Canada  has  been 
made  with  a  view  to  determining  the  most  necessary 
and  practical  operations  in  which  the  Government  was 
interested,  in  order  that  a  start  in  operations  might  be 
made  this  spring.  The  result  of  this  survey  has  already 
been  the  subject  of  a  preliminary  conference  with  the 
officers  of  other  interested  departments.  The  following 
extract  from  the  agenda  of  the  Interdepartmental  Con- 
ference shows  scheme  of  development  considered  by  the 
Board  most  likely  to  give  the  best  results: — 

The  Field  for  Air  Service 

"The  immediate  field  for  air  service  seems  to  lie 
rather  in  the  direction  of  securing  access  by  air  to  districts 
not  easily  reached  by  ground  transport  facilities,  and  of 
obtaining  information  not  readily  obtainable  by  investig- 
ations on  the  ground.  It  is  therefore  thought  that  the 
less  well  settled  and  less  thoroughly  explored  parts  of 
Canada  offer  the  most  favourable  areas  for  the  immediate 
development  of  air  services.  In  most  of  these  areas  the 
number  of  bodies  of  water  makes  the  provision  of  aero- 
dromes unnecessary,  except  between  seasons,  and,  where 
the  water  is  not  present,  the  surface  of  the  ground  is 
often  of  such  a  character  that  the  landing  of  flying 
machines  presents  no  difficulty. 

In  almost  no  part  of  Canada  will  winter  conditions 
prevent  flying.  They  will  not  even  seriously  interfere 
with  it  when  operations  are  carried  out  from  properly 
equipped  stations.    From  the  slender  information  now 


available  it  is  thought  that  the  number  of  nonflying  days 
is  not  likely  to  exceed  five  in  any  month,  but  experiments 
must  be  carried  out  to  determine  whether  or  not  this 
estimate  is  too  optimistic. 

The  range  from  a  given  air  station  will  generally  be 
somewhat  in  excess  of  150  miles,  but  even  this  range  will 
sometimes  involve  the  establishment  of  sub-stations  with 
re-fuelling  facilities. 

The  question  whether  stations  can  usefully  be  opened 
and  economically  operated  depends  upon  the  combination 
of  duties  which  can  be  carried  on  from  them  and  the 
extent  to  which  Departments  of  the  Government  can,  in 
combination,  provide  the  appropriations  necessary  for 
their  establishment  and  maintenance." 

The  cost  of  flying  is  given  in  this  memorandum  at 
from  $1.00  to  $1.25  per  mile;  this  covers  the  ground 
organization  necessary  and  overhead  and  depreciation  as 
well.  Discussions  as  to  costs  of  operation  and  feasibility 
of  the  various  proposals  put  before  us  are  now  under  way 
and  it  is  hoped  that  a  beginning  may  be  made  at  several 
of  the  stations  during  the  coming  season.  Flying,  of 
course,  is  at  present  expensive  and  the  extent  of  the 
operations  to  be  undertaken  are  limited  by  the  amount 
of  money  which  can  be  spared.  This  is,  under  present  cir- 
cumstances, probably  a  strictly  limited  amount.  The 
opening  of  three  or  four  stations  for  useful  work  this 
summer  would  enable  the  Board  to  gain  experience  in 
what,  after  all,  is  still  an  untried  field  and  to  ascertain 
definitely  the  cost  of  operating  and  the  possibilities  of 
successful  operation.  If  the  stations  are  found  to  operate 
to  advantage,  the  service  could  be  extended  in  later  years 
as  funds  permit.  Very  many  interesting  proposals  have 
been  suggested  by  different  branches  of  the  Government 
Service  for  the  consideration  of  our  officers.  Perhaps  the 
most  feasible  is  the  work  which  might  be  done  in  co-opera- 
tion with  the  present  forestry  services,  Provincial  and 
Dominion. 

Forest  Protective  Service     • 

An  experiment  in  this  work  was  carried  out  last 
year  by  the  St.  Maurice  Forest  Protective  Association, 
thanks  to  the  initiative  of  Mr.  Elwood  Wilson,  and  owing 
to  the  interest  in  the  scheme  of  Mr.  Ballantyne  and 
Mr.  Desbarats,  Minister  and  Deputy  Minister  of  the 
Naval  Service,  machines  were  lent  free  of  charge  for 
the  purpose.  They  were  not  available  until  July,  when 
the  season  ot  greatest  fire  hazard  was  already  past,  yet 
the  experience  gained  there  showed  conclusively  that 
with  proper  co-operation  with  existing  ground  patrols 
an  air  patrol  could  be  of  the  greatest  benefit  in  forestry 
work.  Flying  was  carried  out  until  well  on  in  October, 
when  operations  were  no  longer  required.  The  type  of 
machine  used  was  the  H.S.2  L.  Single  Engine  "Liberty" 
400  H.P.  Curtiss  Flying  Boat  with  a  capacity  of  1000 
pounds  useful  load.  Over  4000  miles  were  flown  without 
accident  and  with  only  one  forced  landing  during  the 
season,  and  that,  I  think,  on  the  first  or  second  flight 
attempted.  A  range  of  vision  of  at  least  forty  miles  is 
easily  obtainable  on  a  clear  day  and  as  the  machine  can 
make  seventy  miles  an  hour,  a  flight  out  and  home  of 
150  miles  each  way  covers  an  immense  area.  A  Johnstone 
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fire  pump  and  1200  feet  of  hose  can  be  carried  in  the 
machine  and  landed  near  the  seat  of  any  fire.  This  type 
of  machine  is,  of  course,  only  suitable  for  use  where  there 
are  lakes  scattered  throughout  the  territory  to  be  patrol- 
led. This  condition  of  affairs  exists  practically  through- 
out the  whole  of  eastern  and  northern  Canada  and  until 
landing  grounds  are  provided  there  is  no  doubt  that  the 
flying  boat  and  seaplane  provide  an  immediate  solution 
without  waiting  for  the  provision  of  aerodromes  which 
is  bound  to  be  a  slower  business. 

To  show  what  can  be  done  in  cross  country  flying  one 
only  needs  to  instance  the  route  taken  by  these  machines 
from  Halifax  to  Grand-Mere,  across  Nova  Scotia  from 
Halifax  to  Windsor,  down  the  Bay  of  Fundy  to  St.  John, 
up  the  St.  John  River  and  across  the  height  of  land  to 
Fraserville  on  the  St.  Lawrence,  then  up  the  St.  Lawience 
to  Three  Rivers  and  up  the  St.  Maurice  River  to  Grand- 
Mere.  The  pilot  informed  me  that  he  was  never  out  of 
reach  of  a  safe  landing,  the  whole  time  at  5000  feet 
altitude.  These  two  flights  are  perhaps  the  best  cross 
country  flights  that  have  ever  been  made  in  water 
machines  and  show  the  possibilities  of  this  type  of 
machine  for  use  in  a  country  such  as  Canada  very  clearly. 


1       llUK 
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"Fairey  3C"  Seaplane  (Rolls-Royce  Engine  'Eagle11.) 

Lumber  Companies  and  the  Aeroplane 

I  am  glad  to  say  that  the  lumber  companies  are 
taking  an  active  interest  in  this  experiment  and  that 
steps  are  being  taken  by  several  of  the  largest  firms 
to  obtain  their  own  machines,  not  so  much,  I  understand 
from  the  view  of  protection  against  fire,  but  for  better 
transportation  within  their  limits.  Trips  which  took 
their  superintendents,  foremen  and  workmen  days  or 
even  weeks  to  cover,  can  be  performed  by  air  in  an 
hour  or  two.  The  companies  are  quick  to  realize  the 
possibilities  of  increased  control  and  better  transportation 
facilities.  Fire  patrols  will  undoubtedly  be  carried  on 
throughout  all  forest  country  within  the  next  few  years. 
It  is  not  expected  that  they  will  entirely  supersede  the 
existing  ground  organization,  but  will  supplement  it. 
Patrolling  huge  areas  of  forest  country  from  the  ground 
is  a  difficult  problem  and  lumberman  are  the  first  to 


admit  that  the  present  system  is  expensive  and  in  the 
remoter  parts  of  the  country  inefficient.  A  very  well 
known  lumberman  told  me  the  other  day  that  last  spring 
more  than  ten  square  miles  of  the  finest  timber  in  Eastern 
Carfada  was  d~-°troyed  and  that  their  company  did  not 
learn  of  its  destruction  for  many  weeks.  The  loss  is 
estimated  at  many  millions  of  dollars.  That  such  a 
condition  of  affairs  could  exist  with  an  efficient  air  patrol 
is  inconceivable.  The  fire  loss  exceeds  the  growth  in 
many  forest  reserves,  and  there  is  no  doubt  that  the 
conservation  of  the  forest  resources,  which  are  today 
one  of  the  chief  assets  of  Canada  can  be  immensely 
strengthened  by  the  installation  of  air  patrols  during 
the  fire  season. 

There  has  been  a  lot  of  talk  about  aerial  surveys. 
The  problem  has  been  dealt  with  by  men  more  capable 
of  judging  its  possibilities  than  I  am.  It  appears  to  me, 
however,  that  aerial  photography  can  never  supersede 
the  ground  survey,  but  that  it  can,  once  ground  control 
is  established  be  of  very  great  assistance  in  filling  in  the 
detail.  It  will  undoubtedly  come  into  use  as  has  photo- 
topography.  In  exploratory  work  it  will  be  undoubtedly 
of  great  value  in  showing  the  nature  of  a  country,  the 
shape  of  its  main  physical  features,  even  though  it  may 
be  possible  to  fix  them  with  absolute  accuracy. 

In  opening  up  our  north  country,  which  is  a  task  for 
the  present  and  coming  generation,  the  air  will  undoubt- 
edly play  an  important  part.  No  part  of  Continental 
Canada  is  more  than  one  day's  flight  from  present 
communications . 

Gift  from  Imperial  Government 

That  the  Air  Board  can  contemplate  such  operations 
is  largely  due  to  the  generosity  of  the  Imperial  Air 
Ministry.  They  have  made  a  gift  to  Canada  of  very 
great  value  indeed.  Of  their  generosity,  offers  of  assist- 
ance and  sympathy  in  our  endeavours,  it  is  impossible 
to  speak  too  highly.  We  have  now  being  shipped  from 
England  machines  and  equipment,  the  value  of  which 
is  not  less  than  $7,000,000. 

The  possibilities  of  rapid  inter-communication  be- 
tween our  cities  opens  up  a  tremendous  field  for  aviation. 
There  is  no  doubt  that  in  a  few  years'  time  when  people 
become  more  accustomed  to  the  idea  of  travelling  by  air, 
this  will  be  a  quite  common  mode  of  travel  and  will  reduce 
very  materially  long  tedious  journeys.  For  instance, 
instead  of  taking  the  thirty  hours  required  at  present 
for  the  journey  from  Montreal  to  Halifax,  a  business 
man  will  save  a  day  by  taking  the  500  mile  direct  trip 
by  air  in  six  hours,  and  as  the  Governor-General  remarked 
the  other  day,  one  soon  will  be  able  to  breakfast  in 
Montreal,  arrive  in  Winnipeg  in  time  for  supper,  and 
go  on  to  Vancouver  next  day  if  he  does  not  care  for  night 
travelling  by  air.  Safe,  regular  and  efficient  travel  by 
air  depends  as  much  on  a  good  ground  organization  as 
on  a  good  flying  machine  and  pilot.  The  necessity  of 
providing  Air  Harbours  and  landing  grounds  throughout 
the  country  is  obvious.  Before  regular  services  can  be 
run,  this  is  essential.  It  is  hoped  that  once  the  public 
becomes  educated  to  air  travel  just  as  it  has  become 
educated  to  motor  travel  "Good  aerodromes"  will  be  the 
slogan  in  ten  years  just  as  "good  roads"  is  at  present. 
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It  is  hoped  that  all  municipalities  will  take  steps  to  assist 
in  the  provision  of  air  harbours.  Their  provision  by  the 
Dominion  Government  cannot  be  contemplated  for  a 
moment,  because  of  the  cost. 

Future  Development 

Air  travel  will  always  be  more  expensive  than  travel 
by  land  or  sea,  and  the  carriage  of  bulky  and  heavy 
freight  and  ordinary  passenger  traffic  cannot  be  contem- 
plated. That  there  is  room  for  another  though  more 
expensive  and  quicker  form  of  travel  is  undoubted  and 
it  will  come  in  a  very  few  years,  if  present  progress  is 
maintained.  A  vast  and  undeveloped  country  provides 
an  opportunity  for  useful  and  profitable  experiment  and 
there  is  every  reason  to  hope  that  in  a  few  years  Canada 


will  lead  the  world  in  flying.  Certainly  no  other  country 
presents  such  opportunities  for  aviation.  We  have  a 
suitable  climate,  a  suitable  country,  our  pilots  have 
shown  themselves  to  be  second  to  none  and  it  is  up  to 
our  engineers  to  take  their  part  in  the  great  development 
of  aerial  transport.  The  British  Empire  today  leads 
the  world  in  aerial  work,  in  design,  manufacture  and 
operation.  We  mean  to  be  first  in  the  air,  as  we  are 
at  sea.  Owing  to  the  small  extent  and  bad  climate  of 
Great  Britain,  her  operations  cannot  be  confined  to  the 
Old  Country,  but  must  spread  over  the  world.  The 
Dominions  offer  an  unsurpassed  field  for  air  work. 
Canada's  name  is  first  in  air  war  work.  She  has  shown 
vision  and  boldness  in  her  railway  and  canal  development. 
She  is  now  creating  a  mercantile  marine  and  becoming 
a  sea  power.  In  the  air  she  will  also  take  that  rightful 
place  in  time  of  peace  her  pilots  earned  in  war. 


Legislation  in  New  Brunswick 

(Retiring  Address) 
C.  C.  Kirby,  M.E.I.C.,  Chairman,  St.  John  Branch,  1919-20. 


I  wish  to  express  my  regret  at  being  unable  to  be 
present  at  the  Second  Annual  Meeting  of  the  St.  John 
Branch  of  The  Engineering  Institute  of  Canada  and  in 
doing  so  I  also  desire  to  acknowledge  the  honour  which 
has  fallen  upon  me  during  the  past  year  of  acting  as 
Chairman  of  the  Branch.  The  onerous  duties  of  this 
office  have  been  greatly  lightened  by  the  enthusiastic 
energy  of  the  Secretary,  Mr.  Crookshank,  and  the  mem- 
bers of  the  Executive  Committee.  The  success  of  the 
Maritime  Professionial  Meeting  in  September  last  was 
in  no  small  measure  due  to  the  activities  of  the  Executive 
Committee  and  those  other  members  who  were  called 
upon  to  act  on  the  Special  Committee.  The  support  of 
the  members  of  this  Branch  for  the  Maritime  Meeting 
to  be  held  in  Halifax  in  October  next  is  strongly  urged, 
and  any  member  who  is  willing  to  contribute  to  the 
programme  of  papers  to  be  read  at  that  meeting  should 
advise  the  Executive  Committee  to  that  effect  at  the 
earliest  possible  date. 

The  formation  of  a  Branch  of  The  Institute  at 
Moncton  is  to  be  urged  by  the  General  Secretary  in  the 
near  future.  All  members  of  this  Branch  who  come  in 
contact  with  Moncton  Members  should  support  this  idea 
by  urging  its  fulfillment  so  that  the  activities  of  the 
Members  in  the  Province  may  be  more  wide  spread. 

Since  our  last  annual  meeting,  one  of  the  main  objects 
of  recent  years  has  been  attained  by  the  passing  of  Legis- 
lation in  the  Province  creating  the  Association  of  Profes- 
sional Engineers  of  New  Brunswick  vested  with  powers 
to  regulate  the  practice  of  the  engineering  profession. 
The  main  objects  of  this  Legislature  are  to  improve  the 
status  of  the  engineer  in  the  community  and  thereby 
obtain  greater  recognition  and  consequent  better  remu- 
neration for  services  rendered,  and  to  afford  protection 
to  the  public  by  defining  what  a  Professional  Engineer 


Retiring  address  at  the  annual  meeting  of  the  St.  John  Branch, 
The  Engineering  Institute  of  Canada,  May  6th,  1920. 


is  and  who  shall  be  entitled  to  act  as  such.  It  is,  of 
course,  encumbent  upon  all  engineers  in  this  Province,  as 
loyal  citizens,  to  become  registered  members  of  this 
Association  and  to  assist  in  every  way  in  accomplishing 
the  results  aimed  at.  The  Members  of  The  Engineering 
Institute  throughout  the  province  will  be  looked  to,  to 
take  the  lead  in  this  matter  as  it  is  a  development  of  the 
spirit  of  loyalty  to  the  profession  which  they  have  already 
displayed  in  the  past  by  their  membership  in  and  active 
support  of  The  Institute. 

Just  what  effect  the  existence  of  the  new  Association, 
with  its  compulsory  membership  and  annual  dues,  will 
have  upon  the  future  success  of  The  Engineering  Institute 
of  Canada  is  problematical  at  the  present  time.  A  con- 
siderable number  of  Members,  among  whom  are  some  of 
the  leaders  of  the  E.I.C.,  have  expressed  grave  fears  of 
the  effect  upon  the  fortunes  of  the  E.I.C.  which  may 
result  from  the  disposition  of  a  large  number  of  men  to 
allow  their  membership  to  lapse  with  the  idea  that  mem- 
bership in  the  Provincial  Association  will  be  all  that  is 
required  to  give  them  a  status  as  engineers.  That  this 
will  be  the  case  with  some  men  is  undoubtedly  true  but 
it  should  be  borne  in  mind  that  the  functions  of  the  two 
bodies  are  quite  different  and  do  not  conflict  with  one 
another.  In  my  opinion  the  success  of  the  E.I.C.  has 
been  in  spite  of  its  inability  to  confer  status,  as  it  has 
been  in  this  last  capacity  that  it  has  been  most  lacking. 
This  is  due  to  the  fact  that  non-membership  has  never 
been  recognized  by  the  Public  as  in  any  way  a  reflection 
upon  the  merits  or  worth  of  any  person.  The  chief 
function  which  the  E.I.C.  has  played  and  will  continue 
to  play  is  that  of — 

"Facilitating  the  acquirement  and  interchange 
of  Professional  knowledge  among  its  members;  the 
encouragement  of  its  original  research;  the  develop- 
ment and  maintenance  of  high  standards  in  the 
profession  and  the  enhancement  of  the  usefulness  of 
the  profession  to  the  public." 
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That  the  development  of  the  E.I.C.  along  the  lines 
of  Branch  organization  closely  in  touch  with  other 
branches  throughout  the  Dominion  and  with  the  Head 
Office  in  Montreal,  will  be  the  means  of  its  continued 
success  is  most  likely,  as  it  thus  presents  opportunities 
of  great  value  for  real  service  to  its  members  in  technical, 
social  and  financial  ways. 

The  Provincial  Association  under  the  new  legislation 
conveys  the  legal  recognition  of  the  Profession  which  is 
the  backbone  of  the  proper  relationship  with  the  public, 
whereas  the  E.I.C.  provides  for  the  desirable  and  necessary 
recognition  among  men  of  our  own  profession. 


Both  of  these  organizations  deserve  the  support  of  all 
engineers.  The  great  majority  of  engineers  rely  for 
their  advancement  upon  engineers  in  the  same  service 
who  are  their  superior  officers.  Membership  in  the  Prov- 
incial Association  is  the  minimum  requirement  which  all 
must  possess  except  in  the  junior  positions;  membership 
in  the  E.I.C.  and  advancement  through  its  different 
grades  will  continue  to  be  the  standard  of  merit  within 
the  profession  which  will  be  looked  for. 

In  conclusion  I  wish  to  thank  the  members  of  the 
Branch  for  their  support  during  the  past  year  and  appeal 
for  their  continued  support  to  the  Branch  even  to  a  greater 
extent  in  the  future. 


The  St.  Maurice  River  Regulation 
and  the  Gouin  Dam 

Olivier  Lefebvre,  A.M.E.LC,  Chief  Engineer  of  The  Quebec  Streams  Commission. 


The  rivers  of  the  Province  of  Quebec  are  generally 
subject  to  large  fluctuations  in  the  volumes  of  their  daily 
discharge.  The  ratio  between  maximum  and  minimum 
discharges  varies  for  each  river.  It  is  sometimes  fifty  to 
one,  and  has  reached  three  hundred  to  one  on  the  Chau- 
diere  river.  On  the  river  St.  Francis,  it  is  about  thirty 
to  one  at  Richmond.  On  the  St.  Lawrence  river,  owing 
to  the  natural  reservoirs  formed  by  the  Great  Lakes,  the 
ratio  between  maximum  and  minimum  is  nearly  two  to 
one.  On  the  St.  Maurice  river,  at  Shawinigan,  it  is  about 
thirty-five  to  one  under  natural  conditions. 

The  purpose  of  flow  regulation  is  to  decrease  the 
maximum  flow  and  increase  the  minimum.  Perfect 
regulation,  that  is  uniform  flow  throughout  the  year, 
is  not  obtainable,  but  is  the  aim  of  storage  reservoirs! 

This  policy  has  been  advocated  in  this  province, 
both  by  the  Government  and  by  companies  interested 
in  the  generation  of  hydro-power.  The  advantages  to 
be  derived  from  this  policy  were  so  plain  that  no  opposi- 
tion was  shown  towards  it. 

St.  Maurice  River 

The  St.  Maurice  River  is  one  of  the  tributaries  of  the 
St.  Lawrence  river,  into  which  it  flows  at  Three  Rivers 
It  runs  from  north-west  to  south-east,  across  the  Lauren- 
tides,  and  takes  its  nse  in  a  series  of  lakes  located  at  an 
altitute  of  about  1,300  feet  above  mean  sea  level  The 
river  is  approximately  367  miles  long.  Its  drainage  area 
is  17,000  square  miles,— most  of  it  being  under  forest 
cover.  Farming  is  carried  out  on  a  large  scale  in  the 
ower  part  of  the  river  valley,  between  Grand'Mere  and 
the  St.  Lawrence.  The  country  through  which  it  runs  is 
very  mountainous,  and  it  is  cut  up  by  numerous  tributary 
streams  and  deep  gullies. 

Timber  is  the  principal  resource  along  this  river,  the 
cut  this  year  will  amount  to  600,000  cords.  When  one 
mentions  the  fact  that  the  average  yield  of  an  acre  is 
six  to  ten  cords,  an  idea  may  be  had  of  the  area  over  which 
such  a  large  cut  was  made. 
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The  river  runs  through  the  towns  of  Shawinigan, 
Grand'Mere  and  La  Tuque.  It  is  broken  by  numerous 
falls  and  rapids,  the  principal  being — going  up  the  river: 

Les  Forges 12  feet. 

La  Gabelle 10 

Les  Gres 44 

Shawinigan 150 

Grand'Mere 78 

La  Tuque 88 

Rapid  Blanc 212 

Rapid  des  Coeurs 93 

Rapid  Allard 45 

Two  of  the  above  mentioned  falls  are  fully  developed, 
namely:  at  Shawinigan,  Grand'Mere,  and  a  third  at  La 
Tuque  is  partially  utilized.  It  is  expected  that  Les  Gres 
and  La  Gabelle  will  be  developed  in  the  very  near  future. 
All  the  other  falls  above  La  Tuque  are  still  the  property 
of  the  Crown. 

Natural  Flow  of  the  River 

The  flow  of  the  river  has  been  measured  at  Shawi- 
nigan, by  the  Shawinigan  Water  &  Power  Company, 
and  complete  daily  discharge  records  are  available  from 
the  year  1900  to  date.  They  show  that  the  average  low 
water  discharge  was  6,000  second-feet.  The  lowest 
discharge  recorded  was  5,200  second-feet  for  about  one 
week  in  March  1901;  the  highest  water  recorded  was 
166,000  second-feet  on  the  6th  of  May  1904. 

Duration  curves  plotted  for  the  years  1900  to  1912 
show  that  the  flow  was  for — 

Highest  year  Lowest  year     Average 

Seven  months     24,500  s.-ft.  9,000  s.-ft.  13,200  s.-ft. 

Eight  months      16,700     "  7,800      "  11,300      " 

Nine  months       14,300      "  7,400      "       9,800      " 

The  average  yearly  run-off  from  the  watershed  at 
that  point  for  the  period  1900-1912  was  21.3  inches  — 
the  ^  maximum  being  supplied  in  1907-08  when  the 
depth  was  26.9  inches,  and  the  minimum  was  recorded 
in  the  year  1906  at  15.33  inches. 
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Manouan  Reservoirs 

As  the  demand  for  power  increased,  it  was  plain  that 
additional  power  could  be  obtained  in  the  cheapest  way 
by  attempting  to  regulate  the  flow  of  the  river.  The 
companies  generating  hydro-power  were  not  alone  to 
suffer  from  the  water  shortage.  The  lumber  companies 
were  also  affected  during  the  log  drive,  the  driving  season 
being  extended  later  in  the  summer  as  the  yearly  cut  was 
increasing  and  the  wood  taken  from  farther  up  the  river. 
These  interests  combined  in  1909  and  formed  The 
St.  Maurice  Hydraulic  Company  which  was  authorized  by 
the  Government  to  cairy  out  certain  storage  schemes  on 
the  Manouan  river.  Three  dams  were  constructed  from 
1909  to  1911,  and  the  three  reservoirs  thus  created  have 
a  total  capacity  of  590  square-mile-feet.  Henri  Dessaulles, 
Civil  Engineer,  was  in  charge  of  the  building  of  these  dams 
and  he  deserves  great  commendation  for  the  energy  and 
ability  he  displayed  in  face  of  great  difficulties. 

The  water  from  these  reservoirs  was  used  during 
summer  low  water  and  during  winter.  The  minimum 
flow  at  Shawinigan  was  thereby  raised  to  nearly  8,000 
second-feet,  instead  of  6,000  second-feet. 

The  Manouan  reservoirs  had  proved  the  feasibility 
of  getting  water  supplied  from  reservoirs  located  two 
hundred  miles  from  the  generating  plant,  even  under 
most  severe  winter  conditions.  In  1912,  the  St.  Maurice 
Hydraulic  Company  applied  to  the  Legislature  for  author- 
ization to  carry  out  storage  on  a  much  larger  scale  in  the 
series  of  lakes  which  form  the  upper  reaches  of  the 
St.  Maurice  river.  After  due  consideration  of  the  matter, 
the  Quebec  Government  decided  that  it  would  be  a  better 
policy  to  have  the  scheme  carried  out  by  the  Province. 
There  was  fear  that  the  different  interests  in  the  river 
might  not  agree  in  the  future,  and  the  Crown  being  still 
the  owner  of  very  important  falls  on  the  river,  felt  that 
the  storage  rights  should  be  kept.  So  the  Quebec 
Streams  Commission  was  authorized  to  investigate  and 
report  upon  the  possibilities  of  storage  in  the  upper 
lakes,  and  here  begins  the  story  of  the  Gouin  Dam. 
The  field  work  was  carried  out  in  the  summer  of  1912 
and  was  in  charge  of  Engineer  J.  V.  Perrin.  Two  alternate 
schemes  were  considered :  five  small  dams  each  controlling 
a  series  of  lakes  and  giving  partial  control,  or  one  big 
dam  giving  complete  control.  The  latter  scheme  was 
favoured  and  recommended  by  Commissioner  Wm.  I. 
Bishop,  after  an  inspection  of  the  district.  The  Com- 
mission decided  to  control  the  water  with  one  big  dam. 

Preliminary  Work  for  the  Gouin  Dam 

Contours  were  located  in  the  watershed,  special  care 
being  given  to  the  lowest  passes  where  it  would  be  possible 
for  the  raised  water  to  escape  into  adjoining  basins.  When 
this  work  was  complete,  it  was  found  that  by  raising  the 
water  47  feet  above  natural  low  water,  by  a  dam  near  the 
head  of  La  Loutre  falls,  the  capacity  of  the  reservoir 
would  be  5,722  square-mile-feet.  The  watershed  area, 
measured  on  the  best  available  maps,  was  found  to  be 
3,650  square  miles.  The  proposed  reservoir  had  a 
capacity  to  hold  a  run-off  equal  to  nineteen  inches  on 
the  basin.  The  location  of  the  dam  is  at  a  point  fifty 
miles  from  the  National  Transcontinental  Railway  at 


Manouan,  or  forty  miles  from  the  Transcontinental 
Railway  at  Parent.  The  site  may  be  reached  from 
Manouan  by  canoeing  on  the  St.  Maurice  river,  and 
from  Parent  by  trails  and  lakes  across  country.  The 
Parent  route  was  followed  in  the  spring  of  1913  when 
supplies  and  boring  outfit  were  taken  in  by  dog  teams. 
When  the  dam  site  had  been  fully  surveyed  and  investig- 
ated, borings  made  in  the  bed  of  the  river,  etc.,  plans 
were  prepared. 

Design 

Several  types  of  dams  were  considered,  namely:  the 
hollow  concrete,  gravity  section,  wooden  dam.  The 
gravity  section  type  was  recommended  by  Edward 
Wegmann,  Consulting  Engineer  of  New  York.  In 
recommending  the  gravity  section  dam  as  the  proper 
type  to  build,  Mr.  Wegmann  submitted  what,  in  his 
opinion,  was  a  suitable  cross-section.  In  calculating  this 
section,  he  made  the  following  assumptions: — 

Weight  of  water         61  ]/2  lbs.  per  cubic  foot. 

Weight  of  concrete  156)4  lbs.  per  cubic  foot. 

This  was  calculated  after  the  weight  of  the  rock  to- 
be  used  in  the  concrete  had  been  ascertained. 

Uplift  pressure    None 

Ice  pressure  50,000  lbs.  per  lineal  foot  and  acting 
at  the  height  of  the  spillway. 

As  is  well  known  and  generally  accepted,  the  condi- 
tion of  safety  of  a  gravity  section  dam  is  that  the  resultant 
of  all  the  external  forces  must  cross  the  base  of  the  struct- 
ure within  the  middle  third  of  the  section,  either  when 
the  dam  is  under  pressure  or  when  the  reservoir  is  empty. 
When  the  resultant  force  is  thus  within  the  middle  third, 
there  is  no  danger  of  overturning  and  the  weight  of  the 
structure  must  be  such  that  the  coefficient  of  safety 
against  sliding,  the  relation  between  the  vertical  forces 
and  the  horizontal  forces,  must  be  one  and  over  in  the 
case  of  concrete  on  rock,  and  two  and  a  half  to  three  and 
three  and  a  half  in  the  case  of  concrete  on  clay.  At  the 
Gouin  dam,  the  coefficient  of  friction  of  concrete  on  the 
rock  was  taken  as  0.6,  and  the  weight  of  a  section  mul- 
tiplied by  0.6  divided  by  the  horizontal  force  is  1.23  as 
factor  against  sliding. 

Ice  Pressure 

The  question  of  ice  pressure  on  dams  is  one  upon 
which  engineers  do  not  agree,  and  upon  which  there  is  a 
lack  of  reliable  data.  What  is  certain  is  that  the  ice 
contracts  with  a  lowering  temperature  and  this  results 
in  cracks  throughout  the  ice  cover.  These  cracks  fill 
with  water  from  below.  This  water  freezes  and  renews 
the  continuous  ice  sheet.  The  whole  mass  expands  when 
the  temperature  rises.  This  expansion  creates  pressure 
on  the  shore  lines  and  structures  across  the  ice  field,  the 
limit  of  pressure  would  be  the  crushing  strength  of  the  ice. 

When  a  dam  is  built  across  a  narrow  stream,  and  the 
ice  cover  is  confined  between  the  structure  and  vertical 
shores,  there  is  a  heavy  thrust  acting  horizontally  against 
the  dam;  an  example  of  failure  in  this  way  was  at  Min- 
neapolis in  1899.  (Details  of  this  failure  were  given  in 
"Engineering  News"  of  May  11th  1899,  and  in  "Engin- 
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eering  Record"  of  May  13th  1899).  However,  where  the 
body  of  water  is  large  and  the  shore  lines  slope  gradually, 
the  ice  expands  along  the  shore  lines  and  the  structure 
is  barely  affected. 

Another  condition  which  a  dam  may  be  called  upon 
to  resist  is  the  thrust  due  to  an  ice  field  at  the  time  of 
the  spring  break-up.  In  large  lakes,  where  the  water 
rises,  the  area  of  the  lake  increases  and  the  ice  sheet 
becomes  detached  from  the  shores.  The  ice  cover, 
under  the  action  of  a  heavy  wind,  may  be  shifted  bodily 
and  damages  do  result.  The  ice  pressures  assumed  in 
the  design  of  some  important  dams  are  as  follows: — 


per  lineal  foot  at  the 
highest  ice  line. 

(Croton    reservoir,    New 
York  Water  Supply.) 


Lbs. 

Wochusett  Dam     47,000 
Croton  Falls  Dam  30,000 

Cross  River  Dam  24,000 
Olive  Bridge  47,000 

Kensico  Dam  47,000 

Since  the  building  of  the  Gouin  Dam,  no  ice  has 
formed  opposite  the  gate  section  for  a  distance  of  over 
fifty  feet  from  the  face  of  the  dam.  And  it  is  very  doubt- 
ful that  any  appreciable  ice  thrust  has  been  exerted 
against  the  structure. 

Uplift  Pressure 

When  water  penetrates  between  a  structure  and  the 
foundation  supporting  it,  there  results  a  pressure  which 
tends  to  lift  the  structure.  This  is  uplift  pressure.  The 
water  may  reach  the  foundation  of  a  dam  through  ciacks 
in  the  rock,  or  through  faulty  joints,  or  through  imper- 
vious soil. 

The  foundation  of  the  Gouin  Dam  is  upon  a  solid 
Laurentian  Gneiss  rock.  It  was  considered  by  Mr. 
Wegmann  that  the  water  would  not  percolate  and  reach 
the  foundation  of  the  dam  and  he,  therefore,  assumed 
that  no  uplift  pressure  would  take  place. 

Stress  Diagram 

An  examination  of  the  stress  diagram  shows  that 
when  water  pressure  on  the  upstream  face  is  the  only 
outside  force  taken  into  consideration,  the  line  of  resulting 
pressure  is  well  within  the  middle  third.  When  an  ice 
thrust  of  50,000  lbs.  per  lineal  foot  is  assumed  to  act 
at  the  top  of  the  dam  in  addition  to  the  water  pressure, 
the  resultant  force  comes  out  of  the  middle  third  between 
elevation  1280  and  1320.  When  the  water  pressure  is 
considered  with  an  uplift  pressure  of  100%  at  the  heel 
or  upstream  and  gradually  decreasing  to  zero  at  the  toe, 
the  resultant  force  still  acts  within  the  middle  third. 
When  the  resultant  comes  out  of  the  middle  third  on  the 
downstream  side,  it  means  that  the  masonry  of  the  up- 
stream face  is  subject  to  tension.  To  take  care  of  this 
tension,  steel  reinforcements  located  9  inches  from  the 
face  have  been  provided  between  the  points  where  the 
resultant  was  outside  cf  this  middle  third.  The  amount 
of  steel  was  calculated  for  the  maximum  stress,  supposing 
the  steel  to  work  at  16,000  lbs.  per  square  inch. 


Dimensions 


The  plans  for  the  Gouin  Dam  were  prepared  in  th< 
office  of  the  Commission  by  J.  W.  Thurso  and,  whei 
completed,  submitted  to  A.  St-Laurent,  of  Ottawa  an( 
J.  M.  McCarthy,  of  Quebec,  for  approval.  The  dam  wa 
built  in  a  broken  line  of  four  parts, —  the  total  deflectioi 
being  28  degrees, —  to  take  advantage  of  the  topograph? 
of  the  site  and  the  island  dividing  the  river  into  tw< 
channels.  The  dam  is  1,646  feet  long,  20  feet  wide  a 
the  crest;  the  upstream  face  is  vertical  and  the  down 
stream  face  vertical  at  the  upper  part  and,  then,  slopes 
9  inches  horizontal  to  12  inches  vertical.  The  widtl 
at  any  point  is  not  less  than  seventy-five  per  cent  of  th 
height.  The  highest  section  of  the  dam  is  90  feet,  th( 
width  of  the  base  at  that  point  being  72  feet. 

The  contract  was  awarded  to  The  St.  Maurice 
Construction  Company  Limited,  in  July  1915.  The  firn 
of  Fraser,  Brace  &  Company,  Limited,  was  connectec 
with  the  contracting  company  and  was  in  charge  of  the 
construction  of  the  dam.  Preparatory  work  was  startec 
in  1915  by  improving  the  river  to  make  it  navigable 
between  Sanmaur  and  Chaudiere, — a  distance  of  thirty 
miles, — making  terminals  at  these  points,  locating 
railroad  between  Chaudiere  and  the  dam  site, — a  distance 
of  some  twenty  miles  —  and  beginning  its  construction, 
building  camps  at  the  dam  and  at  suitable  points  down 
the  river. 

After  investigation,  the  company  decided  to  develop 
hydro-electric  power  for  the  operation  of  the  construction 
plant,  sawmill,  air  compressor,  stone  crusher,  etc.  This 
development  is  located  about  two  miles  from  the  dam 
at  the  La  Loutre  Falls,  where  advantage  was  taken  of  a 
head  of  15  to  25  feet,  and  two  generators  were  installed 
having  each  a  capacity  of  550  KW.  The  power  was 
transmitted  to  the  dam  by  a  pole  line.  Electricity  was 
used  in  the  lighting  of  all  the  camps  and  for  the  operation 
of  the  whole  of  the  construction  plant. 

The  railroad  was  operated  with  Dunkey  engines 
which  were  outfitted  to  burn  oil  during  the  summer 
season  and  to  burn  wood  in  the  early  spring  and  fall 
The  railroad  is  of  standard  gauge,  4  feet  8}4  inches,  56 
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lbs.  rails  laid  on  standard  ties.  The  grades  were  as  high 
as  3.75%  and  the  maximum  curves  about  12  degrees. 
A  Dunkey  engine  could  haul  two  standard  carloads 
over  the  twenty  miles  in  about  two  hours. 

Start  of  Construction 

The  construction  of  the  dam  was  actually  started 
early  in  September  1916  when  the  east  channel  was 
unwatered.  This  part  of  the  dam  was  brought  to  eleva- 
tion 1300.  Five  temporary  sluices  were  left  in  that 
section  to  take  care  of  the  river  flow  at  the  time  the 
west  channel  would  be  closed  by  a  cofferdam.  These 
openings  were  controlled  by  stop  logs.  Their  full  capacity 
was  about  11,000  second-feet. 

The  structure  was  made  of  concrete  mixed  in  the 
proportion  of  1 :2 :5,  into  which  was  embedded  an  average 
of  a  little  over  15%  of  displacers  or  plumbs.  The  bed 
of  the  river  was  completely  unwatered  by  means  of  a 
large  cofferdam. 

The  construction  of  the  dam  was  completed  early 
in  December  1917.  The  work  was  carried  out  in  sections 
about  forty  feet  long, — the  vertical  joints  between  the 
sections  being  continuous  from  the  bottom  to  the  top. 
The  sections  were  made  to  interlock  by  means  of  bond 
boxes,  (generally  three  inches  deep  and  three  feet  wide) 
being  provided  inside  the  form  of  the  first  section  erected. 

The  rock  required  for  the  concrete  was  taken  from 
a  quarry  on  the  west  side  of  the  dam,  and  the  sand  from 
a  pit  six  miles  from  the  dam  alongside  the  railroad. 

There  is  nothing  extraordinary  about  the  Gouin 
Dam,  except  that  its  location  is  very  far  away  from  any 
transportation  facilities,  and  the  big  problem  was  to  find 
the  best  way  to  reach  the  site  and  take  the  plant  and 
materials  to  it.  This  problem  was  solved  in  a  most 
economical  manner  by  the  contractors, — the  transporta- 
tion being  done  partly  by  water  and  partly  by  railroad. 
Navigation  was  very  good  during  the  whole  season  of 
1917  when  the  river  flow  was  maintained  at  a  high  level, 
by  taking  advantage  of  the  partial  storage  which  the 
upstream  cofferdam  provided.  Although  the  natural  low 
water  level  was  1278.  the  upstream  cofferdam  was 
built  to  elevation  1300  and  a  large  body  of  water  provided 
a  regular  flow  through  temporary  sluices. 

The  top  of  the  bulkhead  section  is  at  elevation  1335 
above  mean  sea  level  and  the  top  of  the  spillway  is  ten 
feet  lower. 

Spillway 

The  dam  is  provided  with  a  spillway  840  feet  long 
capable  of  discharging  15,000  second-feet  under  a  head  of 
three  feet.  This  was  calculated  by  using  Francis  formula: 
Q  =  3.33  L.H  |.  Its  cross-section  was  designed  so  that 
the  spilling  water  shall  not  leave  the  masonry,  eliminating 
the  possibility  of  a  vacuum  between  the  sheet  of 
falling  water  and  the  masonry.  The  bulkhead 
section  is  provided  with  ten  openings  each  12  feet  high 
and  lYi  feet  wide.  The  total  area  of  the  opening  is 
900  square  feet.  Each  opening  is  closed  with  a  steel 
gate  13  feet  by  about  9  feet.  These  gates  slide  on  a 
brass  metal  frame  and  they  are  operated  from  the  top 


Gate  Operating  Mechanism 

of  the  dam.  The  openings  may  be  closed  by  stop  logs 
both  on  the  upstream  and  on  the  downstream  face  of 
the  dam.  The  pressure  on  each  gate,  when  the  reservoir 
is  full,  figuring  100%  friction,  is  about  358,000  lbs.  The 
weight  of  the  gate  and  lifting  arm  is  about  10,000  lbs. 

The  machinery  supplied  for  the  operation  of  the 
dam  may  be  operated  by  hand, — two  men  lifting  one 
gate  but,  of  course  the  operation  is  very  slow  as  it  requires 
81  revolutions  of  the  commanding  shaft  to  make  one 
revolution  of  the  lifting  screw, — that  is  81  revolutions 
of  the  commanding  shaft  will  open  or  close  one  gate  one 
inch.  The  gates  and  the  lifting  machinery  were  designed 
by  the  Dominion  Bridge  Company. 

The  machinery  for  operating  the  gates  had  to  be 
well  anchored  into  the  masonry  to  prevent  its  being 
lifted  when  a  gate  was  being  closed.  This  is  provided 
by  two  vertical  I  beams,  one  on  each  side  of  the  gate 
continuous  from  the  bottom  of  the  gate  pit  to  the  top 
of  the  dam.  Although  this  machinery  could  be  operated 
by  hand,  it  is  being  operated  by  a  pulley  connected  to  a 
small  electric  portable  motor  arranged  so  that  it  may  be 
adjusted  to  operate  any  of  the  gates. 

Leg  Sluices 

The  plans  of  the  dam  provided  originally  for  a 
log  sluice  opening  7]4,  feet  wide  and  closed  by  a  double 
leaf  steel  gate,  33  feet  high,  and  a  smaller  log  sluice  to 
pass  the  logs  from  the  reservoir  to  the  downstream 
reach.  This  sluice  is  rectangular  at  the  upstream  part 
and  is  gradually  decreased  until  it  has  the  form  of  a 
triangle  at  the  outlet.  The  reduction  in  the  cross- 
section  is  provided  to  compensate  for  the  increase 
in  the  velocity  of  the  water, — the  depth  of  the  water  in 
the  sluice  being  nearly  constant.  This  sluice  has  not 
been  operated  as  yet, — no  timber  having  been  cut  above 
the  dam  before  this  winter.  The  lumber  companies 
interested  in  the  timber  limits  above  the  dam  thought 
that  the  log  sluice  provided  in  the  dam  would  not  be 
sufficient  for  their  requirements,  and  an  additional  open- 
ing 16  feet  wide  was  left  at  the  west  side  of  the  gate 
section.     This   opening   is   closed   with   stop   logs.    No 
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sluiceway  has  been  built  on  the  downstream  side  of 
this  opening  but,  should  it  be  necessary  to  sluice  logs  by 
that  opening,  works  to  take  care  of  the  logs  downstream 
will  have  to  be  provided. 

What  the  Gouin  Dam  Has  Accomplished 

The  dam  has  now  been  in  operation  for  over  two 
years,  comprising  three  winters  and,  during  that  time, 
the  flow  of  the  river  has  been  maintained  so  that  at  no 
time  the  minimum  at  Shawinigan  was  below  12,000 
second-feet.  The  water  level  in  the  reservoir  is  today 
forty-one  feet  above  natural  low  water, — that  is  to  say 
six  feet  below  the  crest  of  the  spillway.  Last  summer, 
the  water  level  reached  1322.25,  or  2  feet  9  inches  below 
the  top  of  the  spillway. 

The  benefits  to  be  derived  from  regulation  were 
calculated  from  the  flow  curve  of  the  year  1906,  which 
was  the  lowest  year  for  the  period  1900  to  1912.  From 
the  records  of  that  year,  a  duration  curve  was  made  and 
the  amount  of  water  necessary  to  make  up  the  deficit 
for  a  minimum  flow  of  12,000  second-feet  was  easily 
arrived  at.  This  water  being  used  at  Shawinigan  over 
a  head  of  150  feet,  the  number  of  horse-power  figured 
at  80%  efficiency  on  the  wheels,  was  deducted  at  low 
water.  This  number  was  close  to  81,000  horse-power 
for  a  short  time,  and  the  benefits  were  as  the  water 
required  decreased.  Distributed  uniformly  over  the 
whole  year,  the  benefits  total  32,250  HP. 

At  Grand'Mere  where  the  water  is  being  used  under 
a  head  of  75  feet,  the  benefits  will  be  exactly  half  of 
those  of  Shawinigan. 

In  order  to  ascertain  that  the  amount  of  water 
available  in  the  Gouin  Reservoir  would  be  sufficient  for 
a  regulation  to  12,000  second-feet  at  Shawinigan,  calcula- 
tions were  made  since  the  latter  part  of  April  1913,  when 
flow  records  were  kept  at  the  Gouin  Dam.  The  amount 
of  water  measured  at  the  dam  site  was  taken  as  being 
the  supply  from  the  watershed.  The  amount  of  water 
required  at  Shawinigan  to  bring  the  flow  up  to  12,000 
second-feet  was  taken  as  being  the  demand  and,  accord- 
ingly, a  diagram  was  made  showing  two  curves:  one  being 
the  supply  curve  and  the  other  the  demand  curve.  The 
supply  curve  is  made  up  of  the  amount  of  water  which 
was  measured  at  the  dam;  the  demand  curve  is  made  up 
with  the  amount  of  water  required  at  Shawinigan  to 
maintain  the  minimum  flow  at  12,000  second-feet,  after 
deducting  the  natural  flow  from  the  proposed  reservoir, 
that  is  to  say— supposing,  for  example,  that  the  discharge 
at  Shawinigan  was  15,000  second-feet  and  that,  on  the 
same  day,  the  discharge  at  the  Gouin  Dam  station  was 
5,000  second-feet,  it  meant  that  the  discharge  of  the 
St.  Maurice  river,  outside  of  the  reservoir  was  10,000 
second-feet  in  that  particular  case,  and  that  the  demand 
was  2,000  second-feet  and  the  supply  5,000  second-feet. 
The  daily  discharge  is  easily  computed  into  square-mile- 
feet  by  multiplying  by  0.0031. 

The  Gouin  Dam  is  located  about  220  miles  from 
Shawinigan,  which  is  the  point  of  regulation.  The 
water  let  out  from  the  dam  does  not  reach  Shawinigan 
until  ten  to  twelve  days  later,— that  is,  its  full  effect  is 


not  felt  until  after  ten  days  in  summertime  and  twelve 
days  in  wintertime.  There  must  be  a  certain  amount 
of  loss  by  evaporation  in  this  distance,  and  calculations 
were  made  entailing  a  loss  of  25%  in  the  amount  of 
water  let  out  from  the  dam.  Similar  calculations  were 
made  for  a  regulation  to  14,000  second-feet.  The  curves 
show  that  a  regulation  to  14,000  second-feet  is  possible, 
but  should  there  be  a  loss  of  25%  in  the  amount  of  water 
let  out,  the  reservoir  would  not  be  sufficient. 

Discharge  Control 

The  discharge  of  the  river  is  controlled  at  three 
different  points,  namely:  at  Weymontachingue,  fifty  miles 
below  the  dam  where  a  gauging  station  was  established 
by  the  Shawinigan  Water  &  Power  Company  in  1915,  and 
a  flow  curve  determined  for  that  point.  A  similar  station 
was  established  by  the  same  company  at  La  Tuque, 
immediately  below  the  falls,  and  a  third  station  is  that 
at  Shawinigan.  The  water  level  at  Weymontachingue 
and  La  Tuque  is  recorded  daily  and  the  information 
wired  to  the  office  of  the  Commission.  Similar  information 
is  obtained  from  the  Shawinigan  Water  &  Power  Company 
regarding  the  conditions  at  Shawinigan  and  Grand'Mere. 
The  points  of  control  are  also  provided  with  rain  gauges 
and  we  are  also  informed  of  the  amount  of  rainfall  record- 
ed. In  this  way,  a  pretty  good  idea  may  be  had  as  to 
the  period  when  it  will  be  necessary  to  draw  upon  the 
storage.. 

■  Last  winter,  the  run-off  in  the  rivers  of  this  Province 
was  exceedingly  low.  In  order  to  maintain  a  discharge 
of  12,000  second-feet  at  Shawinigan,  it  was  necessary  to 
supply  from  the  Gouin  reservoir  10,000  second-feet  during 
the  month  of  March.  In  the  past  winter,  the  reservoir 
level  was  lowered  4.2  feet,  that  is  from  1322.2  to  1318: 
during  the  winter  of  1919,  the  flow  was  maintained  at  the 
regulated  figure  of  12,000  second-feet  by  lowering  the 
reservoir  level  three  feet,  from  1314  to  1311. 


General  View  of  Gouin  Dam 


The  discharge  from  the  gate  is  calculated  by  the 
usual  formula  Q  =  AC  V2  gh,  in  which 
Q  =  volume  of  water  in  second-feet, 
A  =  area  of  the  opening, 
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H  =  difference  between  the  level  of  the  water  upstream 
and  the  level  downstream. 

C  =  co-efficient  which  varies  according  to  size  of  the 
openings.  It  varies  from  0.62  for  small  openings 
to  0.95  for  full  gate  opening.  This  was  deter- 
mined by  metering  the  river  near  the  dam. 

Reservoir 

It  is  claimed  that  the  Gouin  Storage  Reservoir  is  the 
second  largest  in  the  world,  being  exceeded  only  by  the 
Gatun  reservoir.  It  is  the  largest  one  used  for  flow 
regulation.  The  capacity  of  the  most  important  reser- 
voirs is  as  follows: — 

Height         Capacity  in 
of  dam.  cubic  feet. 

Gatun,  (Gatun  river) 135         183,000,000,000 

Gouin,   (St.  Maurice  river) ...         90         160,000,000,000 

Assouan,  (Nile  River) 141  78,000,000,000 

Roosevelt,  (Salt  Lake) 276  52,000,000,000 

Pathfinder,  (North  Platte) ...       215  45,000,000,000 

Shoeshone,  (Shoeshone  river) .       328  20,000,000,000 

The  reservoir  is  made  up  by  a  series  of  large  lakes 
which  have  the  following  area: — 

Square  miles. 

Kikendatch 2.6 

Coutidiwastin 13.4 

Traverse 14. 

Aux  Sables 21.5 

Obidjuan 17.8 

Onigamis 16.3 

Perchaude 10. 

Bureau 41.5 

Du  Male  ) 

Matawa    \ 55. 

Sarana      J 
The  total  water  area  under  natural  conditions  was 
209  square  miles. 

Ground  Storage 

By  raising  the  water  forty  feet  above  natural  high 
water  at  La  Loutre,  the  different  lakes  form  one  large 
body  of  water,  the  area  of  which  is  304  square  miles, — 
the  flooded  lands  being  therefore  95  square  miles,  more 
or  less.  Much  of  the  land  covered  is  pervious  to  water 
and  a  large  amount  of  ground  storage  must  take  place. 
The  natural  run-off,  as  a  rule,  is  a  minimum  in  the  month 
of  March.  Before  the  water  was  raised,  the  average  for 
the  winter  months  of  three  years  was: — ■ 

January  291  square-mile-feet 

February  219 

March  '  215 

Since  the  reservoir  is  being  operated,  the  run-off  or 
supply  is  much  larger  in  March  and  February  than  it  was 
under  natural  conditions:— 

1919  1920      compared  with 

March        450  sq.-mi.-ft.      785  215 

February   284         "  751  219 

We  cannot  explain  this  otherwise  than  by  ground  storage. 
At  the  beginning  of  the  winter,  the  reservoir  level  is  at 
the  maximum  height  for  the  season,  and  the  demand 
upon  it  increasing;  the  level  is  lowered  when  the  demand 


is  larger  than  the  supply.  When  the  lake  level  has  been 
lowered  a  couple  of  feet,  the  ground  which  is  saturated 
gives  back  some  of  its  storage  water  and  this  ground  flow 
increases  as  the  lake  level  gets  farther  from  the  maximum. 

Land  Clearing 

The  area  flooded  by  the  reservoir  has  been  estimated 
at  roughly  100  square  miles, — the  larger  proportion  of 
which  is  covered  by  forest.  This  flooded  area  was  not 
cleared  on  account  of  the  large  expenditure  which  it 
would  involve.  Even  at  pre-war  prices  of  $30.00  per 
acre  and,  assuming  that  only  50%  of  the  flooded  area 
would  have  to  be  cleared,  the  cost  would  have  been 
$19,000  per  square  mile,  or  nearly  $1,000,000  for  fifty 
square  miles.  It  is  not  expected,  however,  that  a  large 
amount  of  the  floating  dead  wood  will  reach  the  dam. 
We  believe  that  most  of  it  will  drift  to  the  shore  of  the 
numerous  and  large  bays  of  the  reservoir.  It  is  certain 
that  some  of  the  debris  from  the  flooded  area  in  the 
vicinity  of  the  dam  will  reach  the  latter.  In  fact,  some 
trash  of  all  sorts  has  already  floated  to  it.  Much  of 
this  material  has  been  pulled  to  the  shore  and  burned. 

The  question  has  been  asked  as  to  what  proportion 
of  the  water  discharged  at  the  dam  reaches  the  plant. 
It  is  almost  impossible  to  get  during  the  open  season 
because  weather  conditions  make  the  observations  in 
that  respect  unreliable.  A  heavy  rain,  for  example, 
defeats  all  measurements.  But,  in  winter  time,  it  is 
believed  that  nearly  all  the  water  discharged  does 
reach  the  plant.  Such  a  large  volume  is  hardly  affected 
by  small  losses  over  the  ice  or  the  covering  snow. 
What  may  prove  to  be  a  serious  loss  in  the  case  of  a 
small  reservoir  is  not  felt  when  the  water  let  out  reaches 
as  high  as  4,000  to  10,000  second-feet. 

Manouan  Dams 

Mention  was  made  of  the  three  dams  on  the  Manouan 
river.  These  have  been  acquired  by  the  Commission 
and  are  being  operated  together  with  the  Gouin  Dam 
for  the  regulation  of  the  river  St.  Maurice.  These  three 
dams  are  of  the  ordinary  wooden  crib  type,  filled  with 
stone.  Their  sluice  openings  are  controlled  by  stop  logs. 
The  combined  capacity  of  the  reservoir  formed  is  nearly 
590  square-mile-feet,  or  16  billion  cubic  feet  of  water,  or 
about  10%  of  that  of  the  Gouin  reservoir.  The  combined 
drainage  area  is  1250  square  miles.  The  supply  of  water 
from  the  basin  is  therefore  much  larger  than  the  capacity 
of  the  three  reservoirs.  These  are  overflowing  in  the 
spring  and  are  generally  emptied  during  the  dry  summer 
months.     They  usually  fill  up  again  in  the  fall. 

Demand 

Calculation  made  of  the  amount  of  water  required 
at  Shawinigan  to  maintain  a  minimum  flow  of  12,000 
second-feet  and  the  supply  available  in  the  Gouin  reser- 
voir watershed  had  disclosed  the  fact  that  the  reservoir 
should  not  be  full  until  the  third  year  after  completion. 
We  hope  that,  this  year,  our  calculation  will  be  fully 
verified,  as  the  water  level  in  the  reservoir  is  now  within 
six  feet  from  the  crest  of  the  spillway,  and  the  spring 
waters  from  the  whole  basin  will  be  completely  held. 


348 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


Revenue  and  Cost 

The  capital  cost  of  the  whole  scheme  has  been 
$2,500,000,  or  $430  per  square-mile-foot  of  water.  The 
yearly  revenue  from  same  is  at  present  $191,000.  This 
revenue  will  be  largely  increased  when  any  new  water 
power  development  is  carried  out.  It  will  also  be 
increased  from  another  source.  The  lumbering  companies 
will  be  called  upon  to  pay  for  the  benefits  which  they 
derive  in  connection  with  the  driving  of  their  logs  down 
the  river.  Negotiations  are  now  under  way  and  no 
figure  can  be  mentioned. 

This  regulation  work  has  been  a  great  success  and 
owing  to  it  the  amount  of  power  now  generated  on  the 
St.  Maurice  river  is  nearlv  400,000  HP.,  and  nearly  500,000 


additional  HP  could  be  developed.  We  believe  that 
these  works  will  eventually  make  the  St.  Maurice  one 
of  the  most  important  sources  of  hydro-power  on  this 
continent. 

The  Quebec  Streams  Commission  does  not  claim  all 
the  credit  for  this  achievement.  A  large  share  of  it  is 
due  to  the  officers  and  engineers  of  the  Shawinigan  Water 
and  Power  Company.  Their  initiative  for  the  collection 
of  hydrometric  data  on  the  St.  Maurice  river  and  the 
pioneer  storage  works  of  the  Manouan  river  have  been 
very  important  factors  to  the  success  of  the  enterprise. 

Mention  must  also  be  made  of  the  good  work  per- 
formed by  J.  B.  D'Aeth,  who  acted  as  engineer  in  charge 
during  the  construction  of  the  dam  and  by  his  senior 
assistant  H.  Massue. 


Engineering  Progress  in  Nova  Scotia 

(Retiring  Address) 
F.  A.  Bowman,  M.E.I.C.,  Chairman,  Halifax  Branch,  1919-20. 


In  December,  1913,  at  the  close  of  my  term  of  office 
as  President  of  the  Nova  Scotia  Society  of  Engineers,  I 
made  some  remarks  about  the  growth  of  the  work  of  the 
engineering  profession  in  this  Province  during  the  course 
of  my  own  experience.  I  now  propose  to  give  some 
facts  and  figures  which  will  show  the  growth  that  has 
taken  place  since  1913,  especially  in  and  about  Halifax. 

The  Nova  Scotia  Society  of  Engineers  carried  on  the 
work  until  the  end  of  1917.  The  transfer  of  its  activities 
to  The  Engineering  Institute  of  Canada  in  the  early  months 
of  1918  has  been  fully  justified  by  the  results.  The  most 
conspicuous  of  these  are  the  very  successful  General 
Professional  meetings  held  here  and  in  St.  John,  and  the 
preparation  of  Legislation  for  the  protection  of  the  mem- 
bers of  the  profession,  which  is  now  working  its  way 
through  the  Legislatures  of  most  of  the  Provinces  in  the 
Dominion,  and  which  has  already  passed  into  law  in 
some  of  them. 

The  Secretary-Treasurer's  report  shows  that  this 
Branch  now  has  a  membership  of  119. 

At  the  time  of  the  meeting  in  1913,  to  which  I  have 
referred,  No.  2  Pier  was  about  half  completed,  and  work 
had  been  begun  in  the  previous  June  on  the  Ocean 
Terminals.  The  new  Acadia  Sugar  Refinery  at  Wood- 
side  was  well  under  way. 

A  real  estate  boom  started  with  the  work  on  the 
terminals,  and  some  very  rosy  pictures  were  drawn  of 
the  future  of  Halifax.  The  outbreak  of  the  war  pricked 
the  bubble,  and  our  attention  has  been  so  concentrated 
on  the  war  and  the  problems  of  reconstruction  that  have 
followed  it,  that  we  do  not  realize  how  much  has  actually 
been  accomplished.  The  amount  of  work  that  has  been 
carried  on  in  and  around  Halifax  during  those  years  is 
so  great  that  it  is  well  to  gather  it  together  in  a  few  short 
statements. 


Retiring  address  al  the  annual  meeting  of  Halifax  Branch,  The 
Engineering  Institute  of  Canada,  13th  May,  1920. 


No.  2  Pier  has  been  completed,  and  has  made  for 
itself  a  place  in  the  history  of  the  world  which  will  always 
be  known  to  those  who  follow  the  details  of  the  history 
of  the  Great  War.  Not  to  repeat  all  that  has  been  said 
about  it,  I  will  merely  state  that  the  records  show  that 
569,000  troops  sailed  from,  or  were  landed  at  that  pier. 
The  total  cost  of  this  pier  was  $1,250,000. 

The  Ocean  Terminals  have  been  carried  to  a  point 
where  they  are  in  regular  commercial  use,  although  the 
permanent  station  and  some  of  the  other  permanent 
buildings  have  not  yet  been  erected.  The  total  cost  of 
the  work  to  date  has  been  about  $15,000,000. 

The  Acadia  Sugar  Refinery  at  Woodside  has  been 
completed  at  a  cost  of  about  $3,000,000. 

Following  on  the  example  set  by  the  concrete  pile 
construction  of  No.  2  Pier,  a  modification  of  this  type 
was  used  in  building  the  Furness- Withy  Pier,  at  a  cost 
of  $250,000. 

The  Imperial  Oil  Company  has  erected  works  at 
Imperoyal,  which  have  cost  to  date  about  $6,000,000, 
and  it  is  understood  that  they  propose  to  make  very 
material  extensions  to  them. 

The  city  itself  has  carried  out  extensive  work  in  the 
last  few  years,  including  an  intercepting  sewer  built  to 
prevent  the  sewerage  from  the  western  slope  of  the  city 
from  being  carried  into  the  North  West  Arm.  This  has 
cost  $225,000. 

Last  summer  a  really  substantial  scheme  of  street 
paving  was  undertaken,  at  a  cost  of  about  $1,200,000, 
and  the  work  on  this  is  now  being  pushed  forward  rapidly. 

This  paving  work  involved  other  heavy  expenditures 
by  the  city  for  replacing  water  mains  on  the  streets  about 
to  be  paved,  and  also  work  of  new  track  laying  by  the 
street  railway,  and  underground  conduit  work  by  the 
Telephone  Company. 
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The  Halifax  shipyard  has  been  under  construction 
for  about  two  years,  and  is  now  nearing  completion. 
The  cost  of  this  work  to  date  has  been  about  $10,000,000. 
Five  ships  are  now  being  constructed  there,  of  which  two 
are  10,000  tons  and  three  7,500  tons  each. 

The  Maritime  Telegraph  &  Telephone  Company  has 
spent  in  Halifax,  in  the  last  six  years,  about  $600,000  on 
new  construction  work. 

The  Nova  Scotia  Tramways  &  Power  Company  have 
erected  their  gasworks,  and  have  done  other  new  work, 
and  have  extensive  track  work  in  hand.  The  amount 
already  expended  is  about  $1,500,000. 

The  Western  Union  Cable  Company  has  erected  a 
large  wharf  and  cable  storage  plant,  which  cost  approx- 
imately $100,000. 

Building  permits  for  the  city,  for  the  years  1913  to 
1919  inclusive,  has  amounted  to  the  sum  of  $12,952,522. 

I  have  omitted  from  the  above  any  estimate  of 
expenditures  for  direct  military  purposes  made  during 
the  war.  The  exact  figures  are  not  available,  but  it  is 
well  known  that  they  would  represent  a  very  large  amount 
of  money. 

In  connection  with  the  terrible  explosion  of  December, 
1917:  we  have  had  an  enormous  amount  of  reconstruction 
work  done.  Much  of  this,  of  course,  was  simply  the 
repairing  of  existing  structures;  but  the  construction  of 
the  hydrostone  area  represents  a  permanent  improvement 
to  the  city. 


The  total  expenditures  under  the  above  mentioned 
items  amount  to  $52,000,000,  and  a  great  part  of  these 
works  was  done  or  contracted  for  in  such  a  way  as  to 
not  include  the  present  inflation  of  prices. 

Very  conflicting  statements  are  made  regarding  the 
present  population  of  the  City  of  Halifax  and  Dartmouth; 
but  I  think  there  are  figures  enough  available  from  various 
sources,  from  which  the  population  may  be  estimated,  to 
make  it  a  perfectly  safe  statement  that  the  population 
of  the  two  sides  of  the  Harbour  must  to-day  be  very 
close  to  90,000. 

Turning  now  to  the  rest  of  the  Province,  we  find 
that  steady  growth  has  gone  on  all  over  it.  The  Dominion 
Atlantic  Railway  has  rebuilt  all  its  bridges,  and  the  work 
of  laying  heavier  rails  was  begun,  but  stopped  by  the  war. 
The  Canadian  National  Railways  has  also  done  a  good 
deal.  The  big  steel  and  coal  companies  have  made 
extensions  and  additions  to  their  plants  in  Cape  Breton 
and  Pictou  County. 

But  perhaps  the  most  important  event  has  been  the 
work  of  the  Water  Powers  Commission,  which  has  resulted 
in  convincing  us  that  instead  of  being,  as  we  thought  we 
were,  a  Province  almost  devoid  of  water  power,  we  have 
at  least  300,000  horse  power  available.  Also  a  definite 
policy  has  been  mapped  out  for  developing  these  powers 
into  what  will  probably  be  one  day  an  interlocking 
system  of  tremendous  importance  to  the  industrial 
development  of  the  Province. 

All  this  means  that  the  outlook  for  our  own  profession 
is  most  encouraging. 


A  Brief  Account  of  the  Seismological  Work  at  the 

Dominion  Observatory 


with 
Some  of  its  Practical  Applications. 

G.  W.  F.  Johnston,  Jr.E.I.C. 


The  scientific  study  of  seismic  disturbance  is  of  such 
recent  date  that  seismology  may  be  said  to  be  among  our 
newest  sciences.  We  find  mention  of  earthquakes  in 
historical  notes  dating  back  to  the  almost  mythical  days 
of  the  great  Chinese  dynasties,  but  without  exception  the 
historians  seem  to  accept  the  convulsions  of  the  earth 
as  a  divine  punishment  for  human  frailties.  It  was  not 
till  about  1850  that  attempts  were  made  even  to  collect 
and  tabulate  these  records;  and  actual  scientific  investiga- 
tion was  not  directed  to  the  subject  till  1880,  in  which 
year  the  Seismological  Society  of  Japan  was  founded. 

The  first  step  of  these  pioneers  was  to  devise 
instruments  which  would  not  only  record  the  fact  that 
an  earthquake  had  occurred,  but  would  give  a  measure 
of  the  movements  of  the  earth  in  amplitudes  and  periods. 
The  history  of  the  development  of  the  seismograph  from 
the  first  crude  machine  to  the  present  dedicate  instrument 
which  will  record  the  slightest  movement,  is  extremely 
interesting,  but  beyond  the  limits  of  this  article.  Suffice 
it  to  say  that  as  the  instruments  became  more  sensitive, 
and  especially  more  accurate  in  time  determination,  so 
the  deductions  from  the  facts  of  their  records  became  more 
sure,  until  now,  given  a  good  record,  we  can  definitely 


place  the  distance  of  a  station  from  the  source  of  the 
disturbance,  or  epicentre,  within  40  or  50  kilometers. 


Bosch  200  gramme  horizontal  Seismograph. 
M  =  Mirror. 
P — Pendulum. 
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It  was  in  1906  that  the  two  Bosch  200  gramme 
horizontal  seismographs  at  present  in  use  in  the  Dominion 
Observatory  were  installed,  and  these  were  supplemented 
by  a  Spindler  and  Hoyer  vertical  seismograph  in  1913. 
The  principle  of  the  modern  seismograph,  roughly  speak- 
ing, is  that  of  the  pendulum,  —  its  action  being  the  exact 
reverse  of  its  usual  swinging  motion.  In  other  words, 
it  is  the  heavy  mass  of  the  pendulum  which  remains  still, 
and  the  earth  which  swings.  These  two  Bosch  horizontal 
instruments  are  identical  and  are  placed  on  the  same  pier, 
-  one  in  a  N.S.  direction  and  the  other  in  an  E.W.,  thus 
resolving  any  horizontal  motion  into  its  two  components 
in  an  E.W.  and  N.S.  direction  respectively.  Divested  of 
all  its  delicate  appliances  for  reducing  friction,  providing 
magnification  and  modifying  the  amplitudes,  our  appar- 
atus is  a  simple  horizontal  pendulum  to  which  is  attached, 
in  the  axis  of  rotation,  a  small  concave  mirror.  At  the 
other  end  of  the  room  is  the  recording  drum  and  lamp. 
The  record  is  photographic,  the  light  being  projected  from 
a  slit  in  the  lamp  to  the  mirror  of  the  seismograph  which 
reflects  the  ray  into  a  horizontal  slit  in  the  box  covering 
the  drum.  Behind  this  slit  is  a  cylindrical  lens  which 
converges  the  ray  to  a  point  of  light.  On  the  drum,  which 
revolves  on  a  threaded  axis  and  consequently  moves 


//.£>.    record 


registering  the  movements  of  the  earth.  The  vertical 
seismograph  depends  on  the  inertia  of  a  heavy  mass 
supported  by  a  spring,  to  record  the  vertical  movements 
of  the  earth.  This  movement  is  changed  to  a  horizontal 
one  and  magnified  by  a  series  of  levers, — the  record  being 
traced  out  by  an  aluminium  stylus  on  a  sheet  of  smoked 
paper  mounted  on  a  revolving  drum.  It  has  been  the 
experience  at  the  Observatory  that  the  horizontal  move- 
ments are  much  more  pronounced  than  the  vertical, 
which  is  what  one  would  naturally  expect  at  a  point 
distant  from  the  'quake.  This  condition  happens  to 
apply  to  Ottawa  in  almost  every  instance.  If  we  were 
near  the  epicentre  the  reverse  would  be  the  case. 

By  reading  these  three  records  together, — N.S.,  E.W., 
and  vertical,  it  is  possible  with  sharp  tracing  to  compute 
not  only  how  distant  is  the  source  of  the  earthquake,  but 
also  its  direction.     For  example: 


The  N.S.  record  being  thus, — See  Fig.  1- 
and  the  E.W.  thus,— See  Fig.  2- 


we  have  an  indication  that  there  was  a  "thrust"  or  "pull" 
toward  the  S.W.  at  the  first  impulse.  If  we  glance  at 
the  vertical  and  find,—    See  Fig.  3    
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laterally  to  the  left,  is  a  sheet  of  photographic  paper  on 
which  the  point  of  light  traces  out  a  line,  -the  result 
being  a  helix.  It  is  at  once  apparent  that  any  motion 
of  the  pendulum,  or  rather  of  its  supporting  pivots,  will 
cause  a  corresponding  movement  of  the  spot  of  light  from 
the  mirror,  and  thus  we  have  a  very  accurate  method  of 


we  know  that  the  first  impulse  was  a  thrust  and  conse- 
quently the  source  must  lie  to  the  N.E. 

Before  giving  the  method  of  computation  of  distances, 
it  would  perhaps  be  as  well  to  describe  briefly  the  char- 
acteristics of  a  seismic  record.  There  are  three  main  types 
of  waves  produced  by  an  earthquake, — longitudinal  waves 
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xavelling  through  the  earth,  (these  are  waves  of  compres- 
sion or  rarefaction  like  sound  waves),  transverse  waves 
also  travelling  through  the  earth,  (these  are  waves  of 
distortion  like  light  waves),  and  long  waves  travelling 
along  the  surface.  Owing  to  the  increased  density  and 
elasticity  of  the  interior  of  the  earth,  the  first  two  types 
lave  greater  velocity  and  hence  the  waves  arrive  in  the 
Drder  named,  being  called  for  the  sake  of  clarity,  Prelim- 
inary and  Secondary  tremors  and  Long  waves,  or  P.  S, 
and  L.    A  good  seismograph  shows  these  three  types  in 

this  manner, —        See  Fig.  4        ■ 

Now  it  has  been  found  from  observation  that  these  waves 
have  definite  velocities  and  therefore  the  difference 
between  the  time  of  arrival  of  the  preliminary  and  second- 
ary tremors,  or  S-P,  has  a  definite  relation  to  the  distance 
from  the  origin  and  also  the  time  of  occurrence  at  the 
epicentre.  Tables  have  been  computed  by  various 
seismologists,  and  under  the  direction  of  Dr.  Klotz, 
Director  of  the  Dominion  Observatory,  these  have  been 
:ollected  and  additions  made,  so  that  it  is  now  a  very 
simple  matter  to  make  the  actual  computation  of  the 
distance  of  station  from  epicentre,  and  the  time  of  occur- 
rence at  the  epicentre, — in  symbols,  A  and  O. 

Bulletins  are  received  by  the  Seismological  branch  of 
the  Observatory  from  earthquake  stations  all  over  the 
world,  and  these  are  entered  on  comparison  sheets  so  that, 
for  example,  for  an  earthquake  in  South  America  on  a 
:ertain  date,  the  reports  from  as  many  as  fifty  different 
stations  are  all  together;  and  as  all  stations  record  in 
Greenwich  Mean  Time,  the  comparison  of  these  records 
is  rendered  very  simple.  The  O's  and  A's  are  computed 
for  each,  and  it  will  be  at  once  apparent  that  though  the 
A's  differ  for  each  station  the  O's  should  be  the  same. 
In  one  particularly  good  instance  in  the  1917  computa- 
tions, the  O's  of  thirty  stations  ranging  from  Java  to 
Scotland,  agreed  within  ten  seconds.  When  these  comput- 
ations are  complete  they  are  plotted  in  stereographic 
projection,  with  reference  to  the  latitude  and  longitude 
di  the  stations  and  the  A's,  and  the  position  of  the 
epicentre  graphically  determined.  Tables  giving  the 
stereographic  co-ordinates  for  varying  distances  from 
every  station  have  been  issued  by  the  Dominion  Observ- 
atory, thus  simplifying  the  work  still  further. 

It  is  impossible  of  course,  due  to  poor  records,  to 
definitely  fix  the  epicentral  position  of  every  earthquake, 
but  at  least  90  per  cent  of  the  world  shaking'  quakes  may 
be  located  with  a  very  fair  degree  of  accuracy,  and  as 
from  100  to  150  earthquakes  are  recorded  every  year,  it 
will  be  seen  that  if  only  by  supplying  such  information, 
seismology  steps  at  once  from  the  realm  of  pure  science 
into  that  of  practical  life.  The  study  and  analysis  of 
seismic  disturbances  has  a  greater  application  to  modern 
engineering  than  may  be  generally  known.  The  classic 
example  of  earthquake  disturbance  on  this  continent  in 
recent  years  is  of  course  the  San  Francisco  earthquake 
of  1906,  which  occupied  the  attention  of  engineers  and 
builders  as  well  as  seismologists.  In  its  preliminary 
report  the  State  Earthquake  Investigation  Committee 
says:  "A  complete  study  of  the  phenomena  will 
undoubtedly  contribute  greatly  not  only  to  our  knowledge 
of  the  evolution  of  the  earth's  crust  but  also  our  knowledge 
of  means  of  minimizing  the  calamities  which  arise  from  the 
destruction  of  buildings,  water  pipes,  and  other  structures 
when  such  shocks  occur  in  the  future,"  and  such  indeed 
has  proved  the  case.  A  number  of  interesting  and 
instructive  reports  were  made  by  government  commissions 


and  others,  which  are  well  worth  reading,  —  notably 
"The  San  Francisco  Earthquake  and  Fire  of  April  18, 
1906,  and  Their  Effects  on  Structures  and  Structural 
Material",  (Bull.  324  U.  S.  Geol.  Survey,  1907)  and  "The 
Effects  of  the  San  Francisco  Earthquake  of  April  18, 
1906,  on  Engineering  Construction",  (Trans.  Am.  Soc. 
C.  E.,  Vol.  LIX,  Dec.  1907.) 

The  surveyor,  too,  will  find  earthquakes  and  their 
effects  rather  interesting  in  view  of  the  movements  of 
triangulation  points  and  the  consequent  breaking  of 
triangulation  lines.  In  the  earthquake  mentioned  above 
there  were  "relative  displacements  of  the  earth's  surface 
of  from  7  to  20  feet  at  points  near  the  fault,"  extending 
for  a  distance  of  185  miles.  This  necessitated  a  new 
triangulation  to  re-establish  a  control  for  accurate  surveys. 

We  have  seen  that  epicentres  may  be  plotted  with  a 
very  fair  degree  of  accuracy,  and  hence,  by  marking  on  a 
world  map  the  epicentres  for  a  certain  year,  we  get  what 
might  be  called  a  chart  of  seismic  disturbance  for  that 
year.  If  it  is  desired  the  period  may  be  extended  to  five, 
ten,  or  twenty  years.  Such  a  map  shows  at  once  the 
regions  of  seismic  action,  and  may  be  used  by  the  geo  ogist 
as  an  aid  in  locating  ancient  fault  lines.  These  fault 
lines,  being  old  cracks  in  the  earth's  crust  due  to  redis- 
tribution of  loading,  are  still  points  of  weakness  and  as 
such  their  location  is  of  great  practical  importance.  In 
a  recent  article  Sidney  D.  Townley  says:  "There  are  two 


Spendler  &  Hover  Vertical  Seismograph. 
W— Weight. 
S — Spring. 
A — Alumium 
P — Pointer  carried  Drum 
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methods  of  protection  against  earthquakes.  The  first 
method  is  to  study  the  geology  of  the  country  and  to 
locate  the  origin  of  the  shocks  and  to  find  the  fault  lines 
along  which  shocks  are  likely  to  occur.  Some  of  these 
active  fault  lines  are  readily  known,  and  building  con- 
struction of  various  kinds  should  be  kept  away  from  these 
active  faults.  This  phase  of  the  subject  is  of  particular 
interest  to  engineers  engaged  in  the  location  of  reservoirs, 
dams,  and  pipe  lines.  If  it  is  necessary  that  a  pipe  line 
should  cross  a  known  fault,  then  some  means  should  be 
taken  to  guard  against  the  possibility  of  its  breaking. 
The  Los  Angeles  aqueduct  crosses  a  number  of  known 
faults,  and  has  already  been  broken  once  by  an  earth- 
quake. The  method  adopted  in  these  cases  is  to  place  a 
valve  in  the  line  above  the  place  where  it  crosses  the  fault 
so  that  the  water  may  be  shut  off  when  the  break  occurs. 
Materials  are  also  kept  at  these  various  places  so  that 

immediate  repairs  in  the  pipe  line  can  be  made 

Engineers  are  becoming  more  and  more  interested  in  this 
subject,  and  the  Seismological  Society  of  America  has  had 
many  inquiries  from  engineers  engaged  in  the  construction 
of  irrigation  systems  and  power  plants  asking  for  inform- 
ation concerning  the  location  of  fault  lines  and  the 
possibilitv  of  their  works  being  damaged  by  earthquake." 
(Bull.  Seis.  Soc.  of  Am.,  Sept.  1919).  The  San  Francisco 
earthquake  was  caused  by  a  fault  along  an  old  line  which 
has  been  traced  for  a  distance  of  400  miles  to  the  point 
where  it  disappeared  in  the  Pacific. 

But  the  seismic  chart  shows  that  the  greatest  dis- 
turbances have  their  origin  beneath  the  ocean,  and  here 
the  geologist  cannot  follow  them.  Very  recently,  however, 
what  was  probably  the  first  attempt  at  locating  submarine 
faults  by  seismograms  was  made  at  this  Observatory.  Dr. 
Klotz  had  for  some  time  been  of  the  opinion  that  "with 
high  class  seismographs  and  expert  readings  of  their 
records  we  could  not  only  be  able  to  obtain  the  average 
position  of  the  epicentre  but  also  the  position  and  direction 
of  the  fault  line  itself."  In  1917,  by  combining  records 
of  the  same  'quake,  from  Perth,  Australia;  Zi-ka-wei, 
China;  and  Honolulu,  he  obtained  an  epicentre  off  the 
Island  of  Urup,  while  the  Ottawa  and  other  western 
stations  gave  the  epicentre  off  the  southern  extremity  of 
the  peninsula  of  Kamtchatka,  near  Onekotan  Island. 
Re-reading  and  plotting  the  various  distances  of  other 
stations  giving  good  records,  to  the  nearest  point  along 
the  line  joining  these  two  epicentres,  he  found  that 
"better  accordances  were  secured  than  if  we  attempted 
to  join  them  all  to  one  point,  —  to  one  epicentre.  The 
conclusion  was  forced  upon  one  that  we  have  here  to 
deal  with  a  breakdown  along  a  fault  line  500  km.  long 
running  in  a  N.E.-S.W.  direction,  the  trend  of  the  well 
known  Kurile  Deep,  and  the  seat  of  much  seismic  action." 
("Locating  Submarine  Faults."  O.  Klotz,  Journ.  R  A 
S.  C,  Feb.  1918.) 

In  time,  as  the  science  of  seismologv  grows,  there  is 
no  doubt  that  submarine  faults  will  be  definitely  located 
throughout  the  world.  When  we  consider  the  annoyance 
caused  by  the  breaking  of  cables  this  knowledge  has  a 
very  practical  bearing.  As  far  back  as  1897,  in  his 
seismological  report  before  the  British  Association,  Prof. 
Milne  stated  that  "there  was  an  average  of  one  dislocation 
per  year  for  every  434  miles  of  cable"  and  that  the  majority 
of  these  breaks  were  due  to  earthquakes  changing  the 
surface  of  the  ocean  bed,  and  putting  heavy  strains  on 
the  cables.    A  knowledge  of  the  fault  lines  would  be 


valuable  in  determining  the  position  of  breaks  and  more 
especially  in  showing  the  lines  of  danger  to  be  avoided! 
when  laying  new  cables. 

Here  in  Canada  we  seem  to  be  fairly  immune  from 
earthquakes,  and  for  that  reason  the  interest  of  the 
Canadian  engineer  in  matters  seismological  may  not  be 
as  strong  as  that  of  his  brother  to  the  south.  Though  not 
generally  known,  however,  it  is  a  fact  of  at  least  academic 
interest  that  one  of  the  fault  lines  referred  to  above  runs 
right  along  the  channel  of  the  St.  Lawrence,  beginning 
at  Lake  Champlain,  reaching  the  St.  Lawrence  at  Quebec, 
and  then  following  the  channel  to  the  Gulf;  that  in  1663 
an  earthquake  occurring  in  this  region  did  considerable 
damage  according  to  the  Jesuit  historians.  The  possibil- 
ities of  the  recurrence  of  this  disturbance  are  very  remote, 
but  in  the  light  of  the  disastrous  effects  of  the  California 
and  other  earthquakes  on  bridges,  one  cannot  help 
wondering  how  our  famous  Quebec  bridge  would  fare, 
should  the  south  o^  the  river  slip  from  7  to  20  feet  past 
the  north  one. 

Some  years  ago  an  interesting  application  of  seis- 
mometry  was  made  in  investigations  into  vibrations  of 
locomotive  engines  travelling  along  a  railway  track.  "By 
means  of  a  not  very  delicate  form  of  seismometer  placed 
on  the  engine,  tracings  were  obtained  which  varied  in 
magnitude  according  to  the  position  of  the  track,  indic- 
ating at  once  where  the  less  perfect  parts  were.  The 
work  has  been  continued  by  Omori  (of  Japan)  with 
improved  apparatus;  and  valuable  results  have  been 
obtained  bearing  upon  various  questions,  such  as  the 
relation  between  the  vibration  of  carriages  and  the  speed 
of  propulsion,  the  comparison  of  the  vibrations  of  the 
carriage  as  it  passes  across  a  bridge  or  travels  on  the 
ground,  etc."  ("Earthquake  Phenomena",  Knott.)  The 
seismograph  is  also  capable  of  being  used  to  record  the 
effects  of  wind  on  high  towers  and  chimneys;  to  obtain 
accurate  data  for  the  study  of  the  vibrations  in  bridges 
caused  by  moving  loads,  and  to  detect  the  subsidence 
to  an  unequal  degree  of  the  walls  of  a  building  whose 
foundations  are  suspected  of  slipping. 

The  continued  study  of  earthquake  phenomena  is 
likely  to  result  in  the  prediction  of  earthquakes  for  special 
localities  in  which  they  are  more  or  less  frequent,  which 
will  probably  at  least  as  accurate  (if  not  more  so)  as  the 
present  day  prediction  of  weather  conditions.  By  the 
comparison  of  wave  velocities  and  the  systematic  investi- 
gations of  the  distribution  and  geological  effect  of  earth- 
quakes, the  seismologist  is  collecting  a  mass  of  facts  which 
have  an  important  bearing  on  the  speculations  about  the 
interior  of  the  earth.  So  far,  the  results  have  proved 
definitely  that  the  interior  of  the  earth  is  not  liquid  as 
formerly  believed,  but  absolutely  solid  and  fully  of  the 
rigidity  of  steel;  and,  as  time  goes  on,  and  the  new  science 
develops,  it  is  not  unlikely  that  the  trained  student  of 
seismology  with  more  delicate  and  sure  instruments,  and 
a  much  larger  and  more  accurate  collection  of  data  than 
he  has  at  present,  will  wrest  from  the  interior  of  our 
earth  secrets  which  will  prove  of  great  value  to  practical 
geology  and  through  it  to  mankind  in  general. 

In  concluding  this  article,  the  writer  wishes  to  express 
his  indebtedness  to  Dr.  Klotz,  Director  of  the  Dominion 
Observatory,  and  E.  A.  Hodgson,  Senior  Seismologist 
for  their  valuable  suggestions. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


353 


Members  of  Council  for  1920 


PRESIDENT 
R.A.  ROSS,  Montreal. 


VICE-PRESIDENTS 
•WALTER  J.  FRANCIS,  Montreal  tBrlg.  Gen.  C.  H.  MITCHELL,  Toronto 

•D.  O.  LEWIS,  Victoria.  B.C.  tW.  G.  CHACE,  Winnipeg,  Man. 


Col.  J.  S.  DENNIS,  Montreal. 


tBrig.  Gen.  Sir  ALEX.  BERTRAM,  Montreal 

•A.  C.  D.  BLANCHARD,  Niagara  Falls. 

tW.  P.  BRERETON,  Winnipeg,  Man. 

*N.  E    BROOKS,  Sherbrooke,  P.Q. 

•ERNEST  BROWN.  Montreal 

{FREDERICK  B.  BROWN,  Montreal 

IF.  A.  BOWMAN,  Halifax.  N.S. 

tH.  M.  BURWELL,  Vancouver,  B.C. 

JJ.  B.  CHALLIES,  Ottawa.  Ont. 

1G.  W.  CRAIG,  Calgary,  Alta. 

•H.  B.  R.  CRAIG,  Windsor,  Ont. 

•For  1920 


PAST  PRESIDENTS 
H.  H.  VAUGHAN,  Montreal. 


COUNCILLORS 
JA.  R.  DECARY,  Quebec,  P.Q- 
{GUY  C.  DUNN,  Winnipeg,  Man. 
tL.  B.  ELLIOT.  Edmonton,  Alta. 
tG.  GORDON  GALE,  Hull,  P.Q. 
tJ.  E.  GIBAULT,  Quebec,  P.Q. 
•PETER  GILLESPIE,  Toronto,  Ont. 
tALEX.  GRAY,  St.  John,  N.B. 
tE.  R.  GRAY.  Hamilton,  Ont. 
•A.  H.  HARKNESS,  Toronto. 
tG.  D.  MACKIE, Moose  Jaw,  Sask. 
JR.  W.  MACINTYRE,  Victoria,  B.C. 


tFor  1920-21 


TREASURER 
Brig.-Gen.  SIR  ALEX.  BERTRAM,  Montreal 


Lt.-Col.  R.  W.  LEONARD,  St.  Catharines,  Ont. 


•E.  G.  MATHESON,  Vancouver,  B.C. 
•D.  H.  McDOUGALL,  New  Glasgow,  N.S. 
•B.  STUART  McKENZIE,  Winnipeg,  Man. 
tW.  A.  McLEAN.  Toronto.  Ont. 
{J.  R.  C.  MACREDIE,  Moose  Jaw,  Sask. 
•JOHN  MURPHY,  Ottawa,  Ont. 
•Wm.  PEARCE,  Calgary,  Alta. 
•J.  M.  ROBERTSON,  Montreal 
1JULIAN  C.  SMITH,  Montreal 
tARTHUR  SURVEYER,  Montreal 
•L.  A.  THORNTON,  Regina,  Sask. 
{For  1920-21-22 

SECRETARY 
FRASER  S.  KEITH,  Montreal 


HALIFAX 

Chairman,    C.  E.  W.  DODWELL 
Sec.-Treas..  FRED.  R.  FAULKNER 

Nova  Scotia  Technical  College,  Halifax,  N.S. 
Executive,      tK.  H.  SMITH 

tW.  P.  MORRISON 

tL.  H.  WHEATON 

•H.  W.  L.  DOANE 

•J.L.  ALLEN 

•A.  S.  ROBB 
(Ex-officio)    F.  A.  BOWMAN 

ST.   JOHN 

Chairman,    GILBERT  GRAY  MURDOCH 
Sec.-Treas.    HARRY  F.  BENNETT 

P.  O.  Box  398,  St.  John,  N.B. 
Executive.     C.  O.  FOSS 
G.  G.  HARE 
C.  C.  KIRBY 
F.  P.  VAUGHAN 

•QUEBEC 

Chairman,    A.  R.  DECARY 
Vice-Chair.,  ALEX.  FRASER 
Sec.-Treas.,  A.  B.  NORMANDIN 

Room  120  Parliament  Bldgs.  Quebec  P.  Q. 
Executive,      W.  LEFEBVRE 
J.  A.  BUTEAU 
ALTHEOD   TREMBLAY 
Z.  LANGLAIS 


•MONTREAL 
Chairman, 
Vice-Chair 


ARTHUR    SURVEYER 
J.  H.  HUNTER 

Sec.-Treas..  J.  L.  BUSFIELD 
260  St.  James  St.,  Montreal 

Executive.      WALTER  J.  FRANCIS 
J.  DUCHASTEL 
S.  F.  RUTHERFORD 
K.  B.  THORNTON 
JOHN  T.  FARMER 
O.  O.  LEFEBVRE 
GEORGE  R.  MACLEOD 


OTTAWA 

Chairman, 

G.  B.  DODGE 

Sec.-Treas. 

M.  F.  COCHRANE 

Motor  Bldg.,  Sparks  St.,  Ottawa,  Ont 

Executive, 

A.  F.  MACALLUM 

K.  M.  CAMERON 

C.  P.  EDWARDS 

O.  S.  FINNIE 

A.  FERGUSON 

PETERBOROUGH 

Hon.  Chair 

R.B.ROGERS 

Chairman, 

R.  H.  PARSONS 

Vice-Chair. 

,  P.  L.  ALLISON 

Secretary. 

R.  L.  DOBBIN 

253  Hunter  St.,  Peterborough,  Ont. 

Treasurer, 

D.  L.  McLAREN 

Executive, 

C.  E.  SISSQ/^ 
P.  P.  WESTBYE 

JAS.  MACKINTOSH 

L.  D.  W.  MAGIE 

A. C.  KILLALY 

C.  H.  ROGERS 

OFFICERS  OF  BRANCHES 

TORONTO 
Chairman,    R.  O.  WYNNE-ROBERTS 
Secretary,      H.  A.  GOLDMAN 

127  Gore  Vale  Ave.,  Toronto,  Ont. 
Executive,      G.  T.  CLARK 

C.  R.  YOUNG 

T.  TAYLOR 

J.  C.  KRUMM 

H.  G. ACRES 

W.  CHIPMAN 


HAMILTON 
Hon.  Chair 
Chairman, 
Vice-Chair. 
Sec.-Treas. 

Executive, 

(Ex-officio) 


ROBERT  HOBSON 

H.  U.  HART 
,  E.  H.  DARLING 
,  J.  A.  McFARLANE 

258  Aberdeen  Ave.,  Hamilton 

W.  G.  MILNE 

J.  W.TYRELL 

H.  B.DWIGHT 

F.  W.  PAULIN 


•KINGSTON 

Chairman,     ALEXANDER    MACPHAIL 
Sae.-Treas..  W.  P.  WILGAR, 

Queen's  University,  Kingston,  Ont. 


NIAGARA    PENINSULA 
Chairman,    W.  P.  NEAR 
Vice-Chair.,  R.  P.  GIBSON 
Sec.-Treas.,  R.  P.  JOHNSON 

Box  245,  Niagara  Falls,  Ont. 
Executive,     H.  L.  BUCKE 

W.  H.  SULLIVAN 

F.  S.  LAZIER 

A.  J.  GRANT 
(Ex-officio)    A.  C.  D.  BLANCHARD 

Lt.-Col.  R.  W.  LEONARD, 

BORDER    CITIES 

Chairman,    H.  B.  R.  CRAIG, 
Sec.-Treas.,  J.  E.  PORTER 

9")  Victoria  Ave.,  Windsor,  Ont. 
Executive,     J.  J.  NEWMAN. 
H.  THORN 
M.  E.  BRIAN 

SAULT   STE.    MARIE 

Chairman.    J.  W.  LeB.  ROSS 
Sec.-Treas.    GEO.  H.  KOHL 

c/o  Spanish  River  Pulp  &  Paper  Co., 
Sault  Ste-Marie,  Ont. 
Executive,      R.  S.  McCORMICK 

B.  E.  BARNHILL 
A.  G.  TWEEDIE 
J.  H.  RYCKMAN 

WINNIPEG 

Chairman,    W.  M.  SCOTT 
Sec.-Treas..  GEO.  L.  GUY 

503  Tribune  Bldg..  Winnipeg 
Executive,      E.  P.  FETHERSTONAUGH 
E.  E.  BRYDON-JACK 
A.  W.  SMITH 
J.  G.  LEGRAND 
J.  G.GLASSCO 

SASKATCHEWAN 

Chairman,    Prof.  A.  R.  GREIG 

Vlce-Chalr.,W.  R.  WARREN 

Sec.-Treas.,  J.  N.  deSTEIN 

2123  Retallack  St.,  Regina,  Sask. 

Executive,     J.  R.  C.  MACREDIE 
H.  McIVOR    WEIR 
W.  M.  STEWART 
D.  A.  R.  McCANNEL 
A.  J.  McPHERSON 

G.  D.  MACKIE 

L.  A.  THORNTON 
H.  S.  CARPENTER 


EDMONTON 
Chairman, 
Sec.-Treas., 


CALGARY 
Chairman, 
Sec.-Treas., 

Executive, 


R.  J.  GIBB 

R.  P.  GRAVES, 

Resident  Engineer  G.  T.  P. 

Edmonton,  Alta. 
D.J.  CARTER 
Hon.  J.  L.  COTE 
L.  B.  ELLIOT 
A.  W.  HADDOW 
R.  JONES 
G.  W.  MacLEOD 

P.  TURNER  BONE 

ARTHUR  L.  FORD 

Dept.  of  the  Interior  Calgary,  Alta. 

H.  B.  MUCKLESTON 

F.  W.  ALEXANDER 

G.  N.  HOUSTON 
Wm.  PEARCE 
G.  W.  CRAIG 

VANCOUVER 

Chairman.    E.  G.  MATHESON 
Sec.-Treas.,  J.  N.  ANDERSON. 

812  Board  of  Trade  Bldg.  Vancouver.  B.C. 
Executive,      C.  BRAKENRIDGE 
W.  G.  SWAN.  D.S.O. 
G.  A.  WALKEM 
WILLIAM  ANDERSON 
VICTORIA 

Chairman,    A.  E.  FOREMAN 
Vice-Chair., Col.  A.  W.  R.  WILBY 
Secretary,      H.  M.  BIGWOOD, 

610  Belmont  House,  Victoria,  B.C. 
Treasurer,     E.  DAVIS 
Executive,     R.  A.  BAINBRIDGE 
W.  M.  STOKES 
Capt.  W.  M.  EVERALL 
R.  W.  MACINTYRE 

ONTARIO  PROVINCIAL  DIVISION 

Chairman,    H.  B.  R.  CRAIG 
Vice-Chair.,  Major  W.  H.  MAGWOOD 

EX-OFFICIO   MEMBERS 

Lt.-Col.  R.  W.  LEONARD 

Brig.-Gen.  C.  H.  MITCHELL 

JOHN    MURPHY 

G.  GORDON  GALE 

J.  B.  CHALLIES 

P.  GILLESPIE 

W.  A.  McLEAN 

E.  R.  GRAY 
GEO    HOGARTH 
H.  B.  R.  CRAIG 

A.  C.  D.  BLANCHARD 
REPRESENTATIVES    OF    BRANCHES 
REX.  P.  JOHNSON,  Niagara  Peninsula  Branch 
M.  E.  BRIAN,  Border  Cities  Branch 

E.  R.  GRAY,  Hamilton  Branch 

R.  L.  DOBBIN.  Peterborough  Branch 

A.  H.  HARKNESS,  Toronto  Branch 

A.  B.  LAMBE,  Ottawa  Branch 

Lt.-Col.  A.  MACPHAIL,  Kingston  Branch 

F.  M.  PERRY.  Sault  Ste.  Marie  Branch 

REPRESENTATIVES  OF  NON-RESIDENT 
MEMBERS 
J.  A.  BELL 
H.  A.  BRAZIER 
G.  H.  BRYSON 
S.  B.  CLEMENT 
T.  H.  JONES 
Maior  W.  H.  MAGWOOD 

F.  D.  REID 
S*c-Tr«M.,  A.  B.LAMBE,  Ottawa.  Ont. 


354 


JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 


THE  JOURNAL  OF 

THE  ENGINEERING  INSTITUTE 

OF  CANADA 


Board  of  Management 

President 
R.  A.  ROSS. 

Vice-President 
WALTER  J.  FRANCIS 

Councillors 
H.  H.  VAUGHAN  Brig.-Gen.  SIR  ALEX.  BERTRAM 

ERNEST  BROWN 
FREDERICK  B.  BROWN  ARTHUR  SURVEYER 


Editor  and  Manager 

FRASER  S.  KEITH 

Assistant-Editor 

A.   W.  SWAN 


Associate  Editors 

J.  N.  ANDERSON Vancouver 

HARRY  F.  BENNETT St.  John 

HORACE  M.  BIGWOOD Victoria 

J.  L.  BUSFIELD Montreal 

M.  F.  COCHRANE    . Ottawa 

J.  N.  deSTEIN '.     Regina 

R.  L.  DOBBIN Peterborough 

FREDERICK  R.  FAULKNER   ....     Halifax 

ARTHUR  L.  FORD Calgary 

H.A.GOLDMAN Toronto 

R.  P.  GRAVES       Edmonton 

GEO.  L.  GUY       Winnipeg 

R.  P.  JOHNSON Niagara  Falls 

GEO.  H.  KOHL Saulr  Ste.  Marie 

J.  A.  McFARLANE Hamilton 

A.B.NORMANDIN Quebec 

J.  E.  PORTER Windsor 

W.  P.  WILGAR Kingston 


Vol.  III. 


July  1920 


No.  7 


Dates  of  Professional  Meetings 

The  Seventh  General  Professional  Meeting  will 
be  held  in  Niagara  Falls,  September  16th,  17th,  and 
18th,  and  the  Eighth  General  Professional  Meeting 
will  be  held  in  Halifax,  October  13th,  14th  and  15th. 

The  Annual  and  Annual  General  Professional 
Meeting  will  be  held  in  Toronto  on  February  1st, 
2nd  and  3rd,  1921. 


Ontario  General  Professional  Meeting 

The  Niagara  Peninsula  Branch  is  making  greal| 
preparations  for  the  Professional  Meeting  to  be  helc 
at  Niagara  Falls  in  September. 

Members  on  their  arrival  will  register  at  the  Cliftor 
Hotel,  and  the  proceedings  will  start  with  a  luncheon  at] 
noon  on  Thursday,  September  16th. 

The  morning  of  Friday  will  be  taken  up  with  profesj 
sional  papers  and  business  of  the  Ontario  Executive] 
having  special  reference  to  the  younger  members. 

Excursions  over  the  great  engineering  works  no\ 
going  on  in  the  district  are  arranged  for  Thursday  an( 
Friday  afternoons. 

Thursday  evening  will  be  taken  up  with  entertain- 
ment and  there  is  to  be  a  dance  on  Friday  evening 
Visitors  will  be  the  guests  of  the  Branch  at  this  dance 

Arrangements  are  being  made  for  a  variety  of 
entertainments  for  Saturday  morning.  Golfers  will 
discover  their  affinity  at  one  of  the  various  courses  in 
the  neighborhood,  and  those  who  desire  to  visit  one  of 
the  power  plants  at  Niagara  Falls  will  have  the  oppor- 
tunity to  do  so.  A  few  motor  cars  will  be  available  fo: 
drives  on  the  Boulevard  of  the  Queen  Victoria  Niagara 
Falls'  Park  Commission. 

No  special  programme  will  be  arranged  for  Saturday 
afternoon  —  opportunity  being  given  for  all  to  visit  the 
various  points  of  interest  in  the  neighborhood  and  the 
shops  on  both  sides  of  the  river. 

Those  who  stay  over  the  week-end  will  have  a 
chance  of  taking  part  in  the  informal  dance  at  the  Clifton 
on  Satuday  evening,  allhough  the  formal  programme 
will  end  with  the  luncheon  on  Saturday. 

The  programme  has  been  arranged  in  such  a  way 
so  that  it  will  be  interesting  and  entertaining  to  ladies 
accompanying  the  members,  and  it  is  hoped  that  there 
will  be  a  large  delegation  of  the  fair  sex  at  the  meeting- 


Western  Professional  Meeting 

Following  the  decision  of  the  Edmonton  Branch  that 
they  were  unable  to  take  the  responsibility  of  a  Ceneral 
Western  Professional  Meeting,  the  zealous  members  of  the 
Calgary  Branch  decided  to  take  up  the  responsibility. 
Unfortunately  there  was  not  sufficient  time  to  arrange  for 
a  General  Western  Professional  Meeting  of  The  Institute, 
consequently  a  Western  Professional  Meeting  under  the 
auspices  of  the  Calgary  Branch  will  be  held  at  Banff, 
August  14th,  to  18th.  A  novel  feature  of  this  gathering 
is  that  it  will  start  on  Saturday,  arrangements  having 
been  made  for  the  visitors  to  live  in  tents  over  the  week 
end  and  during  the  meeting,  the  Professional  Meeting 
commencing  on  Monday  16th.  Sleeping  accommodations 
will  be  available  on  August  13th,  for  any  arriving  on 
that  date.  Another  interesting  feature  of  this  gathering 
is  that  an  invitation  is  being  extended  to  all  professional 
engineers  regardless  of  their  membership  in  The  Institute, 
the  Association  of  Architects  and  Land  Surveyers  ia 
Alberta,  Saskatchewan,  Manitoba  and  British  Columbia- 
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The  following  committee  has  been  appointed  to  make 
all  arrangements : — 
G.    W.    Craig,    M.E.I.C.,    Chairman,    city   engineer   of 

Calgary. 

F.  H.    Peters,    M.E.I.C,    commissioner    of    irrigation, 
Calgary. 

J.  M.  Wardle,  A.M.E.I.C,  supt.  Rocky  Mountain  Park, 

Banff. 
A.   S.    Dawson,    M.E.I.C,    chief  engineer   Dept.   Nat. 

Resources,  C.P.R.,  Calgary. 
A.  I.  Payne,  M.E.I.C,  engineer  P.  Burns  Co. 

G.  N.  Houston,  M.E.I.C,  asst.  commissioner  of  Irriga- 

tion. 
F.  K.  Beach,  A.M.E.I.C,  div.  hydrometric  engineer. 
Wm.    Pearce,    M.E.I.C,    statistician   C.P.R.    Dept.   of 

Colonization  and  Development. 
A.    L.    Ford,     M.E.I.C,    chief    hydrometric    engineer, 

Calgary. 
R.  C  Harris,  A.M.E.I.C,  div.  engineer  C.P.R. 
F.  E.  Emery,  A.M.E.I.C,  Secy.   Western  Professional 

Meeting. 

J.  M.  Wardle,  A.M.E.I.C,  Supt.  of  Rocky  Mountain 
Parks,  at  Banff,  has  kindly  arranged  with  the  Government 
for  the  use  of  military  bell  tents  and  clean  blankets;  cots 
and  mattresses  will  also  be  supplied  under  arrangements 
of  Calgary  Branch. 

Arrangements  are  being  made  to  serve  meals  in 
camp,  and  therefore  cost  will  be  much  less  than  at  the 
hotels.  Any  who  wish  to  make  reservation  at  hotels  are 
at  liberty  to  do  so.  Camp  fe  located  on  a  beautiful  spot 
about  500  yards  east  of  the  C.P.R.  Banff  Springs  Hotel, 
on  the  bank  of  the  Bow  River  and  less  than  five  minutes' 
walk  from  the  golf  course. 

The  tentative  program  provides  for  professional 
meetings  mornings  and  possibly  evenings,  with  afternoons 
devoted  to  pleasure  and  sight  seeing. 

The  camp  will  be  open  on  Saturday  morning,  August 
14th,  for  any  who  wish  to  spend  the  week-end  in  Banff, 
but  sleeping  accommodation  will  be  available  Friday 
night,  August  13th,  for  any  arriving  that  date.  Profes- 
sional meetings  will  begin  Monday  morning,  August  16th, 
and  conclude  Wednesday  night,  August  18th;  camp  will 
be  broken  up  Thursday  night,  August  19th. 

The  members  of  The  Engineering  Institute  of  Canada 
and  members  of  the  Association  of  Professional  Engineers, 
Mining  Institute,  Association  of  Architects  and  Land 
Surveyors  of  Alberta,  British  Columbia,  Saskatchewan 
and  Manitoba,  with  their  families,  are  cordially  invited 
to  attend,  providing  the  secretary  is  notified  not  later 
than  July  25th  in  order  that  accommodation  may  be 
arranged  for  all. 

Railway   Fares — Regular   summer   rate   on   C.P.R. 
from  following  points  to  Banff  and  return  are: — 
Winnipeg  -    -    -  $56.15  including  War  Tax 
Regina-    -    -    -    36.20        "  "      " 

Saskatoon-    -    -    31.15        "  "      " 

Edmonton,  14  days    14.55        "  "      " 

Vancouver  and  Victoria  through  Banff  to  Cal- 
gary and  return  through  the  Crow's  Nest  Pass, 
good  for  stop-over  in  Banff,  is  $55.55. 


Meals  and  accommodation  at  the  camp  will  be 
provided  at  actual  cost  which  is  expected  not  to  exceed 
$3.00  per  day  per  person,  and  if  at  all  possible  will  be 
kept  lower. 

Visitors  are  requested  to  bring  their  own  bed  linen 
and  towels. 

Golfers  bring  your  golf  clubs;  charges  on  Government 
Golf  Course  are  50c  per  round;  $1.00  per  day  or  $3.00  per 
week. 

Excursions  will  be  arranged — horseback,  auto,  tally- 
ho  or  walk.  Boat  trips  for  small  parties  can  also  be 
arranged  and  visitors  may  avail  themselves  of  hot  sulphur 
baths  at  the  C.P.R.  hotel,  cave  and  basin  or  sanitarium 
baths.  Charges  are  50c  at  the  C.P.R.  Hotel,  and  25c  at 
Cave  and  Basin  Baths,  which  includes  bathing  suit, 
towel  and  dressing-room. 

Rowboats,  canoes  and  motor  boats  are  available  at 
the  Boat  House. 

Bring  warm  clothing,  as  nights  are  usually  chilly  at 
Banff. 

The  Calgary  Branch  extends  to  you  a  cordial  invit- 
ation to  come  and  enjoy  a  delightful  "holiday  and  profes- 
sional meeting  combined. 


Replying  to  Sponsor  Forms 

For  the  most  part  members  of  The  Institute,  take  a 
laudable  pride  in  promptly  acceding  to  the  request  for 
information  regarding  applications  for  admission  and 
transfer  and  returning  the  forms  provided  for  that 
purpose.  It  very  often  happens,  however,  that  an 
applicant  provides  only  five  names,  in  which  case,  before 
the  application  can  come  before  Council  for  consideration 
every  sponsor  must  have  replied  and  failure  to  do  so  on 
the  part  of  one  sponsor  may  delay  an  application  for  many 
months.  The  duties  of  the  application  clerk  at  head- 
quarters are  enumerated  in  the  following  instructions 
from  the  Secretary:— 

Application  Clerk:  (Responsible  to  Chief  Clerk) 

Shall  receive  all  applications  for  admission  and  transfer  and 
promptly  acknowledge  same;  shall  enter  application  record  on  card 
provided,  giving  name,  address,  education,  date  received  etc.;  verify 
educational  qualifications;  send  regulation  forms  to  sponsors;  secure 
from  applicant  additional  sponsors  if  necessary;  secure  opinion  of 
Branch  Executives;  record  replies  as  received;  follow  up  sponsors  if 
necessary;  when  application  complete  prepare  for  Council;  notify 
candidates  of  transfer  or  election,  sending  statements  prepared  by 
Bookeeper  and  filling  in  regulation  forms,  communicate  further  with 
applicants  as  required  by  Council.  Shall  prepare  preliminary  list  for 
The  Journal  to  be  completed  not  later  than  the  twenty-fourth  of  the 
month.  Shall  prepare  ballot  for  Council  immediately  after  each 
Council  meeting  where  classifications  are  made,  and  forward  ballots 
when  printed  to  members  of  Council. 

The  sponsor  forms  which  have  been  going  out  from 
headquarters  were  forwarded  under  one  cent  postage  but 
the  Post  Office  department  has  declared  this  to  be  first 
class  matter  and  consequently  in  the  future  full  postage 
will  be  required  adding  considerably  to  the  expenses  of 
operating  the  application  department  and  members  are 
earnestly  requested  to  co-operate  in  every  way  in  connec- 
tion with  the  return  of  sponsor  forms. 
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Headquarters  Property  Valuation 

The  Valuation  Committee  of  The  Institute,  appointed 
by  the  president,  to  place  a  re-valuation  on  the  head- 
quarters property  of  The  Institute,  consisting  of  James  S. 
Costigan,  M.E.LC,  A.  F.  Byers,  M.E.I.C.,  and  A. 
Sydney  Dawes,  A.M.E.I.C.,  presented  the  result  of  their 
investigations,  in  a  report  to  Council,  which  was  required 
in  connection  with  a  consideration  of  re-insurance.  The 
report  presented  to  the  president  and  Council  of  The 
Institute  is  as  follows: — 

Your  Committee  appointed  to  consider  the 
valuation  of  The  Institute's  buildings  at  176 
Mansfield  Street,  having  met  and  considered  the 
matter  beg  to  report  that  in  our  opinion  the 
replacement  value  of  the  buildings,  exclusive  of 
contents,  is  ninety-five  thousand  dollars  ($95,000). 
Our  valuation  for  insurances  purposes  exclusive 
of  foundations  is  seventy-seven  thousand  dollars 
($77,000),  being  twenty-four  thousand,  five  hun- 
dred dollars  ($24,500)  for  the  front  building,  and 
fifty-two  thousand,  five  hundred  dollars  ($52,500) 
for  the  reinforced  concrete  building. 

If  insuring  with  an  80%  co-insurance  clause 
the  buildings  should  carry  an  insurance  of  sixty- 
two  thousand  dollars  ($62,000). 
The  question  of  re-insurance  was  referred  to  the 
Finance  Committee  together  with  the  Valuation  Com- 
mittee's report. 


Important  Concrete  Investigation 

The  value  of  the  work  being  done  by  the  Committee 
of  The  Institute  appointed  to  investigate  the  action  of 
alkali  salts  on  concrete  and  the  amount  of  labour  that  has 
been  put  into  the  investigation  is  not  generally  known 
nor  thoroughly  appreciated  by  the  membership  at  large. 
Following  the  general  professional  meeting  at  Saskatoon 
in  nineteen  hundred  and  eighteen  realizing  that  a  serious 
situation  obtained  in  respect  to  concrete  when  exposed 
to  the  action  of  alkali  waters,  the  Council  approved  of 
the  appointment  of  the  committee  to  investigate  and 
report  on  the  situation. 

The  Winnipeg  members  together  with  Prof.  C.  J. 
MacKenzie  of  Saskatoon  held  an  informal  meeting  at  the 
Royal  Alexandra  Hotel,  on  June  4th  with  Prof.  Duff 
Abrams,  Lewis  Institute,  Chicago;  G.  M.  Williams, 
Bureau  of  Standards,  Washington,  and  Messrs.  Van 
Scoyoc  and  Fleming,  Canada  Cement  Company,  Mont- 
real. The  chair  was  taken  by  B.  Stuart  McKenzie, 
Chairman  of  the  Committee  of  The  Institute.  While 
informal,  this  meeting  originated  valuable  suggestions 
which  have  been  approved  by  Council  and  suggested 
that  the  scope  of  the  work  inaugurated  by  The  Institute 
be  broadened  and  more  representative  including,  besides 
The  I  n.  lit  at c,  the  Honorary  Advisory  Council  for  Scientific 
and  Industrial  Research,  The  Society  of  Chemical  Indust- 
ry, The  Association  of  Canadian  Building  and  Contracting 
Industries,  The  Bureau  of  Standards  at  Washington,  The 
Technical  Bureau  of  the  Portland  Cement  Association  and 
others.  The  consensus  opinion  of  this  meeting  was  con- 
tained in  the  following: — 


The  matter  of  alkali  action  was  most  important. 
Field  and  Laboratory  experiments  under  efficient 
direction  was  essential. 

Arrangements  should  be  made  at  once  for  the  forma- 
tion of  an  Advisory  Council  to  superintend  operations, 
this  council  to  have  representatives  from  all  interested 
organizations. 

That  formal  request  be  made  to  the  Research  Council 
for  the  sum  of  $15,000,  or  if  Canada  Cement  Company 
desire  to  contribute,  this  sum  be  divided  between  the 
two. 

That  a  field  man  be  selected  at  once  and  that  field 
experiments  be  undertaken  without  delay. 

That  advisory  council  meet  once  a  year  at  any 
convenient  centre. 

That  when  funds  are  on  hand  a  central  laboratory 
be  established  with  competent  chemist  in  charge  to 
devote  his  entire  time  to  laboratory  work  in  connec- 
tion with  the  alkali  problem. 

It  is  proposed  to  call  a  general  meeting  of  the  Com- 
mittee at  an  early  date  to  discuss  the  proposals,  and 
having  already  been  approved  by  Council  it  is  expected 
that  the  proposed  investigation  will  be  undertaken 
shortly  and  it  is  hoped  that  it  will  result  in  a  solution 
of  the  difficulty. 


Employing  Canadian  Architects 

In  the  House  of  Commons  on  June  8th,  the  Honourable 
W.  L.  MacKenzie  King  asked  whether  the  proposed  new 
war  memorial  building  was  to  be  designed  and  built  under 
the  direction  of  British  architects.  Sir  Robert  Borden  had 
no  information  on  the  subject.  For  a  building  of  this 
type  which  will  stand  as  a  monument  to  future  generations 
and  serve  as  a  repository  of  the  glorious  record  of  Canadian 
achievement  in  the  war,  an  opportunity  is  offered  for 
architectural  genius  of  a  high  order.  To  secure  this  it 
is  not  necessary  for  the  Government  of  Canada  to  go 
outside  the  borders  of  the  Dominion.  As  in  engineering 
so  in  architecture,  any  requirements  demanded  of  the 
profession  can  be  adequately  met  by  the  men  who  compose 
the  profession  in  this  country. 

Following  the  precedent  established  in  connection 
with  the  new  Parliament  Buildings  it  is  hoped  that  the 
Federal  Government  will  maintain  this  procedure  as  a 
definite  policy.  The  architects  of  Canada  given  the 
opportunity,  and  during  the  war  this  profession  was  called 
upon  for  heavy  sacrifices,  will  without  doubt  rise  to  the 
highest  eminence  that  the  occasion  demands.  Should  any 
negotiations  have  been  made  to  employ  other  than 
Canadian  architects  for  this  important  undertaking,  it 
is  hoped  that  a  re-consideration  will  be  made  in  favour 
of  the  men  of  excellent  professional  character  and  stand- 
ing who  comprise  the  profession  of  Canadian  architects. 

The  architects  will  have  the  sympathetic  support  of 
the  engineering  profession  in  any  efforts  they  may  make 
towards  the  recognition  and  adoption  of  this  procedure 
by  the  Canadian  Government. 
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Maintaining  a  High  Standard 

The  Quebec  Branch  of  The  Institute  has  consistently 
advocated  the  maintenance  of  a  high  standard  in  the 
engineering  profession  and  has  been  one  of  the  foremost 
of  the  branches  in  adhering  to  the  highest  qualifications 
for  admission  to  The  Institute,  both  as  to  education  and 
experience. 

At  a  meeting  of  Council  held  on  June  22nd  a  resolu- 
tion of  this  branch  was  presented  pointing  out  that  in 
connection  with  appointments  made  by  one  of  the  Govern- 
ment railway  boards,  cases  has  come  to  its  attention  where 
it  appeared  that  appointments  had  been  made  of  men  who 
did  not  possess  the  necessary  qualifications  and  requested 
that  the  influence  of  The  Institute  be  used  in  the  case  of 
admission  to  the  engineering  staff  of  the  government 
railways  of  corporate  members  of  The  Engineering 
Institute  of  Canada  or  graduates  of  recognized  engineering 
universities.  This  principle  was  approved  and  steps 
taken  to  lay  the  situation  before  those  in  authority  in 
order  that  the  public  may  be  protected  from  the  possibility 
of  men  receiving  appointments  where  influence  is  a  factor 
and  the  necessary  standard  apparently  lacking. 

President  Canadian  Good  Roads  Association 

As  is  fitting  in  view  of  the  most  important  position 
which  the  engineers  of  Canada  occupy  in  the  development 
of  good  roads,  the  President  of  the  Canadian  Good  Roads 
Association  is  an  engineer,  A.  E.  Foreman,  B.Sc,  M.E.I.C., 
chairman  of  the  Victoria  Branch  of  The  Institute  and 
chief  engineer  of  Public  Works  of  British  Columbia.  In 
the  last  issue  of  The  Journal  personal  reference  was  made 
to  Mr.  Foreman  in  his  position  as  chairman  of  the  Branch. 
The  prominent  part  Mr.  Foreman  has  taken  in  the  past 
in  public  activities  and  the  success  which  has  attended 
his  efforts  previously  are  an  ample  guarantee  that  under 
his  direction  for  the  coming  year  the  affairs  of  the 
Canadian  Good  Roads  Association  will  be  well  presided. 
Mr.  Foreman  was  a  member  of  the  class  of  naught  three 
of  McGill  which  has  a  proud  significance  for  the  naught 
three  members  of  his  own  and  other  universities. 

Co -Operation  for  Mutual  Benefit 

During  the  past  two  years,  an  almost  complete 
revolution  has  taken  place  in  the  mind  of  the  average 
professional  engineer  in  Canada  in  his  relation  to  his 
responsibility  to  himself  and  to  the  profession.  The 
former  situation  whereby  the  interest  was  not  universal 
was  due  largely  to  the  fact  there  was  not  an  intimate 
contact  as  between  the  members  of  branches  and  between 
the  individual  nor  a  knowledge  of  what  was  taking  place 
throughout  the  country,  by  the  average  member,  such  as 
has  been  made  possible  through  the  circulation  of  The 
Journal. 

Loyalty  to  the  profession  is  a  dominant  feature 
of  the*  lives  of  Canadian  engineers  today,  which, 
coupled  with  a  desire  on  the  part  of  nearly  every  engineer 
to  share  in  advancing  his  status  and  standard  is  bound 
to  result  in  an  entire  changed  condition  of  affnirs,  and 
now  that  engineers  are  appreciating  themselves  the 
public  will  inevitably  be  educated  to  the  important 
place  the  engineer  holds  in  the  industrial,  social  and 
economic  life  of  the  nation. 


A  striking  illustration  of  changed  sentiment,  both  on 
the  part  of  engineers  and  of  the  public  is  afforded  in  one 
Canadian  centre  where  a  branch  was  established  during 
the  past  three  years.  Before  the  establishment  of  the 
branch  the  engineers  had  not  realized  their  common 
interests  and  their  combined  influence  was  almost 
negligible  in  the  municipality.  Following  the  establish- 
ment of  the  branch  the  majority  of  the  members  of  which 
became  enthusiastic  as  to  the  possibilities  and  their 
enthusiasm  at  their  meetings  made  an  impression  upon 
the  mind  of  the  average  citizen.  The  municipal  engineer 
was,  generally  speaking,  on  the  defensive  before  every 
interfering  rate-payer  and  notoriety  seeking  local 
politician.  With  the  assistance  of  the  local  papers  and 
by  co-operating  as  a  unit  the  engineering  society  stands 
as  one  of  the  most  influential  bodies  and  the  municipal 
engineer's  position  is  one  of  prestige  and  influence  such 
as  was  not  dreamed  of  a  short  time  ago. 

It  is  only  by  such  loyalty  and  of  co-operation  that 
the  profession  in  Canada  is  going  to  achieve  its  desired 
end.  When  it  was  brought  to  the  attention  of  Council 
at  the  May  meeting  that  there  was  a  prospect  of  chapters 
being  started  in  Canada  of  the  A.A.E.  with  the  avowed 
object  of  carrying  on  the  same  work  for  the  profession 
as  has  been  undertaken  by  The  Institute  it  was  felt  by 
Council  that  such  would  result  in  a  duplication  of  effort 
and  would  not  achieve  the  results  possible  under  the 
influence  of  the  combined  membership  of  The  Institute. 
A  letter  embodying  this  sentiment  was  sent  to  the 
Executive  of  all  the  Branches.  Following  the 
receipt  of  this  letter  came  the  decision  of  the  Toronto 
Branch  which  reflects  in  general  the  feeling  of  the  engin- 
eers throughout  Canada.  This  resolution  which  follows, 
and  has  been  approved  by  the  Council,  was  forwarded 
by  the  Toronto  Branch  to  the  Executives  of  all  the 
branches. 

"We  concur  with  the  suggestions  of  the  Council  of  The  Institute 
as  conveyed  in  the  General  Secretary's  letter.  We  emphasize  the  fact 
that  The  Institute,  with  its  organization  and  resources,  has  now 
become  definitely  committed  to  the  policy  of  promoting,  to  the  extent 
of  its  power,  the  welfare  of  its  members,  as  evidenced  by  the  formation 
of  Committees  on  "Policy"  and  "Remuneration"  as  stated  in  The 
Journal  for  May  1920. 

We  call  attention  to  the  duty  which  thereby  devolves  on  the 
members,  of  avoiding  such  dissipation  of  effort  as  would  follow  the 
introduction  into  Canada,  at  this  time,  of  the  American  Association 
of  Engineers,  or  any  other  similar  organization,  however  praiseworthy 
its  aims  and  methods. 

We  emphasize  the  privilege  and  duty  of  the  members  of  The 
Institute,  as  Branches  or  as  individuals,  of  stimulating  the  work  of 
the  Committees  on  Policy  and  Remuneration  by  inquiry  or  suggestion. 

We  hope  that  the  membership  may  maintain  an  attitude  of 
undivided  loyalty  to  The  Institute  and  unremitting  interest  in  the 
work  of  the  above  two  Committees,  at  least  until  the  latter  have  had 
sufficient  time  to  achieve  results." 

There  is  no  question  as  to  the  result;  the  committee 
on  Remuneration  and  the  committee  on  Policy  have  a 
most  important  work  to  do  as  well  as  a  great  responsibility 
to  the  profession.  It  is  hoped  that  the  Branches  may 
lose  no  time  in  securing  all  possible  data  and  information 
bearing  upon  these  subjects  so  that  their  findings  may  be 
considered  as  soon  as  possible  and  put  into  effect  for  the 
benefit  and  added  prestige  of  the  profession  in  this 
country. 
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Elections  and  Transfers. 

At  the  meeting  of  Council  on  June  22nd,  a  ballot  was 
canvassed  and  the  following  were  declared  elected: — 

Members. 

Willie  Harry  Baltzell,  of  Windsor,  Ont.  chief  engineer, 
Can.  Steel  Corpn.  Ltd.,  Ojibway,  Ont. 

Associate  Members. 

S.  W.  Bruce  Black  of  Toronto,  Ont.  B.A.Sc,  (Univ. 
of  Tor.  1913)  with  Hydro  Elec.  Power  Comm.  on  details 
of  design  and  layout;  Jacob  Edward  Buerk,  of  Winnipeg, 
Man.  acting  engr.  for  Carter  Halls  Aldinger  Co.,  Frederick 
Josef  Conradi,  of  St.  Catharines,  Ont.  (C.E.)  plant  engr. 
Brit.  Am.  Shipbldg.  Co.,  Welland,  Ont.;  Herbert  James 
DeSavigny  of  Weyburn,  Sask.  Res.  engr.  C.P.Ry.;  Alex- 
ander Syme  Fraser,  of  Kamloops,  B.C.  city  manager, 
Kamloops,  B.C.;  Samuel  Wilson  Gray  of  Halifax,  N.S. 
B.Sc,  (C.E.)  industrial  surveyer  with  Dept.  of  S.C.R. 
Halifax,  N.S. ;  B.  Henderson,  of  Brandon,  Man.  instr'man, 
Maintenance  of  Way,  C.N.Ry.  Brandon,  Man.;  John  Bain 
Lambert,  of  Victoria,  B.C.  senior  asst.  engr.  in  District 
Engr's  office,  Victoria,  B.C.;  Robert  Spencer  Lawrence, 
of  Lethbridge,  Alta.  asst.  engr.  C.P.Ry.  Dept.  of  Nat. 
Resources,  Lethbridge,  Alta.;  Jeffrey  Burland  Macphail, 
B.A.,  (McGill  Univ.  1914)  at  present  bdge  major,  civil 
engineers  training  centre,  Seaford,  Eng.;  Richard  Alex- 
ander Malloy,  of  Devon,  N.B.  asst.  engr.  in  D.P.W. 
(Bridge  Dept.)  New  Brunswick;  Kenneth  Duncan  Mc- 
Donald of  Toronto,  Ont.  B.A.Sc.  highway  engr.  Imperial 
Oil  Co.  Toronto,  Ont.;  Patrick  Joseph  McGarry,  of 
Merritton,  Ont.  D.  &  O.L.S.,  at  present  D.L.S.  with 
Dom.  Govt.;  Earl  John  Mclntire,  of  Sandwich,  Ont. 
constr,  engr.  Canadian  Steel  Corp.  Ltd.  Ojibway,  Ont.; 
John  O'Neil  of  Fredericton,  N.B.  B.Sc,  (C.E.  Univ.  of 
N.B.)  at  present  instructor  and  demonstrator  Univ.  of 
N.B.;  Gordon  McGregor  Pearston,  of  Winnipeg,  Man.  res. 
engr.  with  C.N.Ry.;  Leandre  Pierard,  of  Winnipeg,  Man. 
B.Sc,  designing  dftsman,  chief  engr's  dftg  office,  C.P.R. 
Winnipeg,  Man. ;  William  Hoyt  Snelson  of  Calgary,  Alta. 
at  present  ch.  agric  engr.  Irrig.  Branch,  Dept.  of  Interior, 
Calgary,  Alta. ;  Hugh  Wakefield  Tooker,  of  Prince  Rupert, 
B.C.,  in  charge  of  constr.  of  Car  Ferry  Slip,  and  responsible 
for  all  instrument  and  other  engr.  work  at  G.T.P.  yds. 
Prince  Rupert,  B.C. ;  Earle  Oliver  Turner,  of  Fredericton, 
N.B.,  B.Sc,  Professor  of  C.E.  Univ.  of  N.B.;  Hugh 
Stanley  Van  Patter,  of  Kingston,  Ont.,  M.A.,  (Math. 
Queens  Univ.  1912),  B.Sc,  (Queens  Univ.  1915),  lecturer 
in  maths.,  Faculty  of  Applied  Science,  Queens  Univ.; 
Thomas  Lee  Watt,  of  Brantford,  Ont.,  asst.  engr.  Port 
Weller  Hbr.  Constrn.  Welland  Ship  Canal. 

Juniors. 

Wilmot  Bright  Browett,  of  Peterboro,  Ont.,  foreman 
draughtsman  in  chge.  of  Industrial  Control  Apparatus, 
etc.  with  Can.  Genl.  Elec.  Co.  Ltd.;  Murray  Frederick 
Cossitt,  of  Halifax,  N.S.,  in  charge  of  survey  wk.  and 
gen'l.  engr'g.  for  Pickings  &  Rolland,  Civil  &  Mining 


Engrs.,  Halifax,  N.S.;  Horace  McNaughton  Fraser,  of 
Vancouver,  B.C.,  at  present  asst.  to  E.  A.  Jamieson, 
A.M.E.I.C.,  on  hydro  elec.  power  surveys;  William  Evans 
Jefferson,  of  Halifax,  N.S.,  asst.  instructor  E.E.  Dept.  of 
S.C.R.  Halifax,  N.S.;  Malcolm  James  MacMillan,  of 
Halifax,  N.S.,  at  present  3rd  yr.  N.S.  Tech.  College; 
Samuel  George  Newland,  of  Sandwich,  Ont.  engr.  in 
charge  of  constrn.  work  Great  Lakes  Dredging  Co., 
Ojibway,  Ont.;  William  Ewart  Ross,  of  Peterboro,  Ont., 
dftsman.  Can.  Gen.  Elec.  Peterboro,  Ont. ;  George  Wins- 
ton Templeton,  of  Vancouver,  B.C.,  at  present  asst.  to 
E.  A.  Jamieson  on  hydro,  elec.  power  surveys. 

Associate. 

Charles  Henry  Taggart,  of  Kamloops,  B.C.,  at  present 
in  charge  of  party  making  re-survey  and  investigations  to 
soils  etc.  in  Manitoba  under  the  direction  of  surveyer 
general. 

Transferred  from  Associate  Member  to  Member. 

Frank  Goldie  Haven,  of  Winnipeg,  Man.,  Div.  Engr. 
with  C.N.R.  Winnipeg,  Man.;  Jeremiah  James  Mac- 
Donald,  of  London,  Eng.,  B.Sc,  (McGill  Univ.  1911)  ch. 
engr.  of  design  for  W.  Alban  Richards,  engrs.  and  con- 
tractors, London  &  Paris;  Ellis  Waymough,  Reed-Lewis, 
of  Toronto,  Ont.,  at  present  on  engr.  staff  of  Super  Cement 
(America)  Ltd.  Mt.  Dennis,  Ont.;  William  John  Duane 
Reed-Lewis,  of  Orillia,  Ont.,  Dist.  Vocational  Officer,  Voc 
Br.  Dept.  S.C.R.  Orillia,  Ont. 

Transferred  from  Junior  to  Associate  Member. 

Maxfield  Lea  Boswell,  of  Halifax,  N.S.,  B.Sc,  (C.E. 
McGill  Univ.  1914),  at  present  engr.  with  Halifax  Ocean 
Terminals;  John  Francis  Cassidy,  of  Toronto,  Ont.,  at 
present  asst.  engr.  Dept.  Public  Highways,  Ontario; 
John  Arthur  Dickinson,  of  East  Angus,  Quebec,  ch. 
draughtsman,  Brompton  Pulp  &  Paper  Co.,  on  mill 
maintenance  and  new  constr.;  John  Raymond  Hamilton, 
of  Sault  Ste.  Marie,  Ont.,  B.A.Sc,  field  engr.  Algoma 
Steel  Corpn.  Sault  Ste.  Marie,  Ont.;  Roy  Alexander 
McLellan,  of  Saskatoon,  Sask.,  B.A.Sc,  engineer  and 
surveyer  for  Murphy  &  Underwood,  Saskatoon,  Sask.; 
Robert  Wynyard  Powell,  of  Thorold,  Ont.,  at  present 
asst.  engr.  Welland  Ship  Canal;  James  Harold  Ramsay, 
of  Cameron  Falls,  Ont.,  in  charge  of  surveys,  Cameron 
Falls  Development,  H.E.P.C;  Arthur  William  Sullivan, 
of  Valleyfield,  Que.,  Q.L.S.  (Laval  1908,)  private  practice 
and  ch.  engr.  for  Valleyfield. 

Transferred  from  the  class  of  student  to  that  of  Associate 

Member. 

Joseph  Charles  Day,  of  Montreal,  B.Sc,  (civil) 
(McGill  Univ.  1914),  at  present  in  charge  of  structural 
dept.  including  all  designing,  plans  and  specifications, 
Lockwood,  Greene  &  Co.,  of  Canada,  Ltd. 

Transferred  from  Student  to  Junior. 

Robert  Scott  Eadie,  of  Montreal,  Que.,  at  present 
taking  fourth  year  in  civil  engineering  at  McGill  Univ. 
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NEW  BRUNSWICK 
"ENGINEERING  PROFESSION  ACT" 

An  Act  to  Provide  for  an  Association  of  Professional  Engineers 
of  the  Province  of  New  Brunswick. — Be  it  Enacted  by  the  Lieutenant- 
Governor  and  Legislative  Assembly,  as  Follows: — 

Short  Title 

1.  This  Act  may  be  cited  as  the  "Engineering  Profession  Act." 

Interpretation 

2.  In  this  Act,  unless  the  context  otherwise  requires,  the  following 
expressions  shall  have  the  following  meaning: 

(a)  "Professional  Engineer"  means  any  person  registered  as  a 
professional  engineer  under  the  Provisions  of  this  Act. 

(b)  "Practices  as  a  Professional  Engineer"  shall  mean  and  include 
designing,  laying  out,  and  supervising  in  a  professional  capacity  the 
construction,  enlargement,  alteration,  improvement,  and  repair  of 
public  utilities,  factories,  industrial  works,  railways,  bridges,  tunnels, 
highways,  roads,  canals,  harbors,  harbor  works,  wharves,  river  improve- 
ments, light-houses,  wet  docks,  dry  docks,  dredges,  cranes,  floating 
docks,  and  other  similar  works,  steam  engines,  turbines,  pumps,  internal 
combustion  engines,  and  other  similar  mechanical  structures,  air  ships 
and  aeroplanes,  electrical  machinery  and  apparatus,  chemical  and 
metallurgical  machinery  and  works  for  the  development,  transmission 
or  application  of  power,  mining  operations  and  apparatus  for  carrying 
out  such  operations,  municipal  works,  irrigation  works,  water  works, 
water  purification  plants,  sewerage  works,  sewage  disposal  works, 
drainage  works,  incinerators,  hydraulic  works,  and  all  other  engineering 
works. 

(c)  "The  Association"  means  the  Association  of  Professional 
Engineers  of  the  Province  of  New  Brunswick  hereby  incorporated; 

(d)  "Council"  means  the  Executive  Council  of  the  Association; 

(e)  "President"  means  the  President  of  the  Association; 

(f)  "Registrar"  means  the  Registrar  of  the  Association; 

(g)  "The  Secretary"  means  the  Secretary-Treasurer  of  the 
Association ; 

(h)     "Board"  means  the  Board  of  Examiners  of  the  Association; 

(i)  "Registration"  means  the  admission  of  a  person  to  member- 
ship in  the  Association  and  the  enrolment  of  his  name  in  a  book  of 
registry  known  as  the  "Register." 

The  Association 

3.  (a)  All  persons  registered  as  members  under  the  Provisions 
of  this  Act  shall  constitute  the  Association  of  Professional  Engineers 
of  the  Province  of  New  Brunswick,  and  shall  be  a  body  politic  and 
corporate  with  perpetual  succession  and  a  common  seal; 

(b)  The  Head  Office  of  the  Association  shall  be  at  the  City  of 
St.  John. 

(4)  The  Association  shall  have  power  to  acquire  and  hold  real 
estate  for  the  purposes  of  the  Association,  and  to  alienate,  mortgage, 
lease,  or  otherwise  change  or  dispose  of  such  real  estate  or  any  part 
thereof  as  occasion  may  require;  and  all  fees,  fines  and  penalties  receiv- 
able and  recoverable  under  this  Act  shall  belong  to  the  Association. 

5.  The  Association  may  make  by-laws  not  inconsistent  with  the 
provisions  of  this  Act  for: 

(a)  The  discipline  and  honor  of  the  profession,  and  the  discipline 
and  practice  of  the  members; 


(b) 
(c) 
(d) 
(e) 


The  management  of  its  property; 

The  levying  and  collecting  of  annual  and  other  fees; 

The  examination  and  admission  of  candidates; 


AN  ACT  TO  REGULATE  THE  ENGINEERING 

PROFESSION  AND  TO  INCORPORATE  THE 

ASSOCIATION  OF  PROFESSIONAL 

ENGINEERS  OF  ALBERTA. 

WHEREAS  a  petition  has  been  presented  praving  for  the 
incorporation  of  The  Association  of  Professional  Engineers  of  Alberta, 
as  hereinafter  set  forth,  and  it  is  expedient  to  grant  the  prayer  of  the 
said  petition; 

Therefore  His  Majesty,  by  and  with  the  advice  and  consent  of 
the  Legislature  of  the  Province  of  Alberta,  enacts  as  follows: 

Short  Title. 

1.  This  Act  may  be  cited  as  "The  Engineering  Profession  Act." 

Interpretation. 

2.  In  this  Act,  unless  the  context  otherwise  requires,— 

1.  "The  Association"  shall  mean  the  Association  of  Registered 
Professional  Engineers  of  Alberta; 

2.  "The  Senate"  shall  mean  and  refer  to  the  Senate  of  the  Univer- 
sity of  Alberta; 

3.  "Board"  shall  mean  the  board  of  examiners  appointed  by  the 
Senate  as  hereinafter  provided; 

4.  "Council"  shall  mean  the  executive  council  of  the  association; 

5.  "Member"  shall  mean  a  registered  member  of  the  association; 

6.  "President"  shall  mean  the  president  of  the  association; 

7.  "Registered  Professional  Engineer"  shall  mean  any  person 
registered  or  licensed  as  a  professional  engineer  under  the  provisions 
of  this  Act; 

8.  "Professional  engineering"  or  "the  practice  of  a  professional 
engineer"  shall  embrace  reporting  on,  advising  on,  valuating,  surveying 
for,  designing,  directing  the  construction  of,  or  the  engineering  ins- 
pection of,  any  of  the  works  or  processes  set  forth  in  schedule  A  or  such 
works  or  processes  omitted  therefrom  which  are  similar  to  those  sche- 
duled by  reason  of  their  requiring  the  skilled  and  professional  applica- 
tion of  the  principles  of  mathematics,  physics,  mechanics,  hydraulics, 
electricity,  chemistry,  or  geology  in  their  development  and  attainment. 
The  execution  or  supervision  of  works  as  a  contractor,  foreman,  super- 
intendent, inspector,  roadmaster,  track-master,  bridge-master,  building- 
master  or  superintendent  of  maintenance,  shall  not  be  deemed  to  be 
professional  engineering  wherever  such  work  has  been  designed  by  or 
is  done  under  the  responsible  supervision  of  a  professional  engineer 

9.  "Registrar"  shall  mean  the  registrar  of  the  association; 

10.  "Secretary"  shall  mean  the  secretary  or  the  secretary-treasurer 
of  the  association; 


11.  "Vice-President"  shall  mean  the  vice-president  of  the  associa- 


The  filling  of  vacancies  in  the  Council  of  the  Association  and 
the  acceptance  of  resignations  therefrom; 


tion. 


The  Association  of  Professional  Engineers  of  Alberta. 

3.  O.  E.  S.  Whiteside,  L.  E.  Drummond,  F.  H.  Peters,  R.  J.  Gibb, 
J.  F.  McCall,  F.  W.  Hobson,  W.  R.  Pearce,  R.  A.  Brown  and  R.  L.  S" 
Wilson,  of  the  Province  of  Alberta,  engineers,  and  such  other  persons 
as  may  hereafter  become  members  of  the  association  are  hereby 
constituted  a  body  corporate  under  the  name  of  "The  Association 
of  Professional  Engineers  of  Alberta"  and  may  acquire  by  gift,  purchase, 
or  otherwise,  and  may  sell,  mortgage,  lease,  or  otherwise  dispose  of 
real  or  personal  property  for  the  purpose  of  carrying  into  effect  and 
of  promoting  the  objects  and  designs  of  the  association,  and  may 
spend  money  in  prosecuting  violations  of  this  Act. 

4.  The  association  may  pass  by-laws  not  inconsistent  with  the 
provisions  of  this  Act  for — ■ 
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f  All  other  purposes  pertaining  to  the  management  of  the 
Association. 

6.  All  bv-la\vs  and  amendments  thereto  shall  become  effective 
only  after  ratification  by  two-thirds  of  the  votes  received  from  members 
of  the  Association  in  good  standing. 

Who  May  Practise 

7.  (a)  Only  those  persons  who  are  members  of  the  Association 
hereby  incorporated  and  registered  as  such  under  the  provisions  of  this 
Act,  or  who  have  received  a  license  from  the  Council  of  the  Association 
as  hereinafter  provided,  shall  be  entitled  to  take  and  use  the  title  of 
"Professional  Engineer,"  or  any  abbreviation  thereof,  or  to  practise 
as  a  professional  engineer  within  the  Province  of  New  Brunswick; 

(b)  Any  person  residing  in  the  Province  of  New  Brunswick  at  the 
time  of  the  passing  of  this  Act,  who  has  practised  engineering  for  at 
least  six,  (6),  years  preceding  the  date  of  his  application,  and  who 
during  that  period  has  had  charge  of  engineering  work,  or  has  been 
employed  as  an  assistant  on  engineering  work  for  at  least  two,  (2), 
years  shall  be  entitled  to  be  registered  as  a  member  of  the  Association 
without  examination,  provided  that  such  person  shall  produce  to  the 
Council  within  one  year  from  the  passing  of  this  Act  satisfactory  proof 
of  having  so  practised.  In  case  of  a  graduate  in  engineering  from  a 
University  or  College  recognized  by  the  Council,  the  period  of  engage- 
ment in  engineering  work  required  by  this  section  shall  include  his 
prescribed  term  of  instruction  in  such  college; 

(c)  Any  person  who  shall  come  hereafter  to  reside  in  the  Province 
of  New  Brunswick,  and  who  at  the  time  of  his  so  coming  to  reside  in 
this  Province  is  a  duly  registered  member  of  an  Association  of  engineers 
of  some  other  Province  in  the  Dominion  of  Canada,  with  a  constitution 
similar  to  the  Association  hereby  incorporated  may  upon  application 
be  registered  as  a  member  of  this  Association  without  payment  of  fee 
for  the  then  current  year;  provided  that  he  produce  to  or  file  with  the 
Council  a  certificate  of  membership  in  good  standing  in  said  other 
Association  and  an  application  for  transfer  of  registry  endorsed  by  the 
registrar  or  other  proper  officer  of  said  other  Association; 

Cdj  Any  person  residing  in  the  Province  of  New  Brunswick  not 
qualified  as  hereinbefore  mentioned,  and  who  may' desire  to  become 
registered  as  a  member  of  the  Association,  may  make  application  to 
the  Council,  and  shall  submit  to  such  examination  as  the  Council 
may  require,  or  shall  submit  such  other  proof  of  qualification  in  lieu 
of  an  examination  as  the  Council  may  decide,  and  such  oerson  shall  be 
registered  as  a  member  of  the  Association  on  payment  of  the  prescribed 
fees  after  the  Council  shall  have  certified  in  writing  that  such  examina- 
tion has  been  satisfactorily  passed,  or  that  such  other  proof  has  been 
found  satisfactory.  If  the  applicant  be  a  graduate  in  engineering  of 
the  University  of  New  Brunswick  or  other  college  of  standing  recognized 
by  the  Council,  he  will  not.  be  required  to  submit  to  a  written  examina- 
tion, but  the  applicant  will  be  required  to  give  the  necessary  proof  as 
to  his  other  qualifications  as  required  by  this  act; 

(e)  Any  non-resident  of  the  Province  of  New  Brunswick  who  is 
a  registered  member  of  an  Association  of  Engineers  in  any  other  Prov- 
ince  of  the  Dominion  of  Canada,  having  a  constitution  similar  to  the 
Association  hereby  incorporated,  may  obtain  from  the  registrar  a 
licence  to  practise  as  a  professional  engineer  in  the  Province  of  New 
Brunswick  upon  application  to  the  registrar  for  that  purpose,  and  upon 
production  of  satisfactory  evidence  of  his  being  a  registered  member 
in  any  such  other  Association,  and  on  payment  of  a  fee  of  one  dollar 
Such  license  when  so  issued  shall  entitle  said  person  to  practise  as  a 
professional  engineer  in  New  Brunswick  during  the  then  current  year. 

Upon  submitting  the  evidence  required  by  this  sub-section,  and 
upon  payment  of  the  said  fee,  said  person  shall  be  entitled  to  practise 
as  a  professional  engineer  in  New  Brunswick  pending  the  disposal 
of  srid  application; 

if;     Any  person  who  is  not  a  resident  of  Canada,  but  who  is  a 

member  of  any  engineering  or  technical  organization  or  society  of 

Hiding  recognized  by  the  Council,  may  obtain  a  license  to  practice 

subject  to  the  like  qualifications  as  are  required  for  registration  under 

section  17  of  this  Act,  and  any  person  who  is  not  a  resident  of  New 


(a)  The  election  of  the  council; 

(b)  The  government  and  discipline  of  the  members; 

(c)  The  management  of  its  property; 

(d)  The  appointment  of  such  officers  as  may  be  necessary  for 
carrying  out  the  purposes  of  the  association; 

(e)  The  maintenance  of  the  association  and  the  fixing  and  collect- 
ing of  annual  and  other  fees; 

(f)  The  admission  of  candidates  to  the  practice  and  profession 
of  a  professional  engineer; 

(g)  The  time  and  place  for,  and  method  of  conducting,  the  annual 
and  other  meetings  of  the  association; 

(h)  All  such  other  purposes  as  may  be  deemed  necessary  or 
convenient  for  the  management  of  the  association  and  the  promotion 
of  its  welfare  or  the  conduct  of  its  business. 

(2)  No  by-law  or  amendment  thereto  framed  by  the  council  shall 
become  effective  until  it  has  been  ratified  by  two-thirds  of  the  members 
of  the  association  in  good  standing  and  voting  thereon: 

Provided  that  no  such  by-laws  or  amendments  thereto  shall  be 
valid  or  take  effect  until  approved  by  the  Lieutenant  Governor  in 
Council. 

5.  (a)  There  shall  be  an  interim  council  consisting  of  the  members 
hereinbefore  mentioned. 

(b)  The  interim  council  shall  appoint  an  interim  registrar  why 
shall  for  not  more  than  three  months  have  all  the  powers  of  an  ordinaro 
registrar. 

(c)  The  interim  council  shall  assist  the  interim  registrar  in  his 
work  by  approving  or  disapproving  of  the  credentials  submitted  to 
him  by  persons  applying  for  registration. 

(d)  Within  three  months  after  the  passing  of  this  Act  the  interim 
council  shall  call  a  general  meeting  of  the  then  members  of  the  associa- 
tion and  shall  upon  the  appointment  of  an  ordinary  council  by  such 
meeting  cease  to  have  any  powers. 

(e)  The  interim  council  shall  have  such  powers  as  are  necessary 
to  carry  on  the  interim  business  of  the  association. 

(f)  A  quorum  shall  consist  of  five  councillors  but  no  application 
for  registration  of  any  person  in  any  branch  of  engineering  shall  be 
considered  unless  a  representative  of  that  branch  is  present  at  the 
council  meeting. 

6.  Professional  engineering  shall  for  the  purpose  of  examination 
and  representation  upon  the  council  only,  be  subdivided  into  the 
following  branches:  civil  engineering,  electrical  engineering,  mechanical 
engineering  and  mining  engineering.  New  branches  shall  be  formed 
on  petition  of  members  and  ratification  by  the  association  at  a  general 
meeting  thereof. 

7.  Only  a  member  of  the  association  or  a  person  who  has  received 
a  license  from  the  council  so  to  do,  shall  be  entitled  to  take  and  use 
the  designation  of  "registered  professional  engineer"  or  any  abbreviation 
thereof  or  to  hold  himself  out  or  to  advertise  himself  as  a  "registered 
professional  engineer." 

8.  The  following  persons  shall  be  entitled,  subject  to  the  conditions 
in  this  section  set  out,  to  be  registered  as  members  of  the  association: 

(a)  Any  person  domiciled  in  Alberta  at  the  date  of  the  passing 
of  this  Act,  if  he  has  for  five  years  previously  practised  as  a  professional 
engineer,  and  produces  to  the  board  on  or  before  January  1,  1921, 
satisfactory  credentials. 

(b)  Any  person  domiciled  in  Alberta,  if  he  is  a  registered  member 
of  an  association  of  engineers  having  the  same  or  similar  powers  in 
any  other  province  of  the  Dominion  of  Canada  and  produces  to  the 
board  a  certificate  of  membership  in  good  standing  in  such  other 
association,  and  an  application  for  transfer  of  registry  endorsed  by  the 
proper  officer  of  the  first'  mentioned  association. 
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Brunswick,  but  who  is  a  member  of  any  said  engineering  or  technical 
organization  or  society  of  standing  may  act  in  an  advisory  or  consult- 
ative capacity  without  a  license; 

(g)  Any  non-resident  of  New  Brunswick  who  is  employed  as  a 
professional  engineer  by  a  public  service  corporation,  a  public  utility, 
Government  department,  or  private  corporation,  the  work  of  which 
is  normally  carried  on  in  the  Province  of  New  Brunswick,  and  also 
in  some  other  Province  or  Provinces  of  Canada,  and  who  by  reason  of 
his  said  employment  is  required  to  practise  as  a  professional  engineer 
in  New  Brunswick,  may  so  practise  in  New  Brunswick  without  holding 
a  license  and  without  payment  of  any  fee,  providing  said  person  on 
demand  produce  proof  satisfactory  to  the  Council  that  he  is  a  registered 
member  of  an  Association  of  engineers  of  some  other  Province  of 
Canada  having  a  constitution  similar  to  the  Association  hereby  incor- 
porated. It  shall  be  the  duty  of  such  person  to  produce  such  proof  of 
membership  whenever  so  required  by  the  Council; 

(h)  Any  engineer  who  is  a  resident  of  some  other  Province  of 
Canada  in  which  there  is  no  Association  of  engineers  having  a  constitu- 
tion similar  to  this  Association,  may  obtain  a  license  to  practise  subject 
to  the  discretion  of  the  Council; 

(i)  An  assistant  working  under  the  direct  supervision  of  a  profes- 
sional engineer  and  not  taking  the  responsibility  for  his  work  other 
than  to  his  direct  superiors,  shall  not  be  deemed  to  be  practising  as 
a  professional  engineer  when  so  engaged; 

(])  Any  person  who  has  served  in  His  Majesty's  Military,  Naval 
or  Aerial  forces  or  in  those  of  any  of  His  Allies  during  the  late  war 
and  who,  previous  to  entering  the  said  service,  had  been  practising 
as  an  engineer  in  Canada,  shall  be  entitled  to  be  registered  as  provided 
for  by  section  7  sub-section  (b)  of  this  Act  notwithstanding  want  of 
residence,  and  such  service  in  said  Military,  Naval  or  Aerial  forces 
shall  be  counted  as  engineering  practice; 

(k)  Any  engineer  not  a  resident  of  Canada  who  is  employed  by 
any  Public  Utility  Corooration  and  who  by  reason  of  his  employment 
in  the  operation  of  said  Corporation  is  required  to  practise  in  New 
Brunswick,  may  obtain  a  license  to  so  practise  at  the  discretion  of  the 
Council. 

Partnership 

8.  When  two  or  more  persons  carry  on  practice  as  professional 
engineers  in  co-partnership,  only  such  members  as  are  registered  or 
licensed  under  this  Act  shall  perform  the  duties  of  a  professional  engin- 
eer. A  firm  as  such  cannot  be  deemed  to  be  a  member  of  the  Associa- 
tion or  be  licensed  to  practise. 


Administration 

9.  (a)  The  management  of  the  Association  shall  be  vested  in  an 
Executive  Council  which  shall  consist  of  a  president,  a  vice-president, 
and  such  number  of  elected  Councillors  as  may  be  from  time  to  time 
fixed  by  by-law  of  the  Association,  not  in  any  case  to  exceed  fifteen 
in  number.  Only  members  in  good  standing  shall  be  eligible  for  election 
to  the  Council; 

(b)  The  president  shall  be  elected  annually  and  shall  hold  office 
until  his  successor  is  elected.  He  shall  act  as  presiding  officer  at  the 
meetings  of  the  Council  and  the  Association,  voting  only  when  the 
votes  are  evenly  divided.  On  retirement  he  shall  hold  office  as  councillor 
for  the  next  year; 

(c)  The  vice-president  shall  be  elected  annually  and  shall  have 
all  the  powers  of  the  president  during  the  absence  of  the  latter; 

(d)  The  full  number  of  councillors  so  fixed  by  by-law  shall  be 
elected  at  the  first  general  meeting.  The  councillors  to  the  number 
of  one-third  receiving  the  largest  number  of  votes  shall  hold  office  for 
three  years.  The  Councillors  to  the  number  of  one-third  receiving 
the  next  largest  number  of  votes  shall  hold  office  for  two  years,  and  the 
remaining  one-third  shall  hold  office  for  one  year.  At  each  annual 
meeting  after  the  first,  councillors  to  the  number  of  one-third  the  number 
so  fixed  by  the  by-law  shall  be  elected; 


(c)  Any  person  domiciled  in  Alberta,  if  he  has  made  application 
to  the  council  for  registration  and  in  th^  opinion  of  the  board  possesses 
qualifications  simi'ar  to  those  demanded  by  this  Act  by  reason  of 
experience,  training  or  examination  by  some  other  examining  body. 

(d)  Any  person  domiciled  in  Alberta,  if  he  passes  the  examination? 
and  complies  with  the  other  requirement?  of  sections  10,  20  and  21 
of  this  Act. 

9.  The  following  persons  shall,  subject  to  the  conditions  herein- 
after set  forth,  be  entitled  to  obtain  from  the  registrar  a  license  to  use 
the  title  of  and  be  designated  as  a  registered  professional  engineer 
until  the  first  day  of  January  in  the  year  succeeding  the  year  in  which 
the  license  is  issued  or  the  prior  determination  of  the  license  by  the 
council: 

1.  Any  registered  member  of  an  association  of  engineers  having 
the  same  or  similar  powers  in  some  other  province  in  the  Dominion 
of  Canada,  if  he  produces  to  the  council  a  certificate  of  membership 
of  good  standing  in  such  other  association  and  pays  such  fee  as  may 
be  prescribed  by  the  by-laws  of  the  association; 

2.  Any  person  not  coming  within  the  provisions  of  the  next 
preceding  paragraph,  if  he  produces  evidence  satisfactory  to  the 
council  of  his  qualifications. 

(2)  Any  person  not  domiciled  in  the  Province  of  Alberta,  but 
who  is  an  employee  of  a  public  service  corporation,  private  corporation 
or  of  a  Government  department  outside  the  Province  of  Alberta, 
and  whose  practice  is  normally  carried  on  in  two  or  more  of  the  prov- 
inces of  Canada,  and  who  by  reason  of  his  employment  is  required  to 
practise  as  a  professional  engineer  in  Alberta  may  obtain  a  license 
subject  to  the  requirements  of  section  9  paragraphs  1  or  2  without 
payment  of  a  fee. 

(3)  Until  the  issue  of  a  license  under  the  provisions  of  this  section 
or  refusal  thereof,  the  official  receipt  for  any  fee  paid  shall  constitute 
a  temporary  license. 

10.  No  firm  of  partners,  corporation  or  association  of  persons  as 
such  shall  be  registered  as  a  member  of  the  association  or  be  licensed 
as  a  registered  professional  engineer. 

11.  The  affairs  of  the  association  shall  be  managed  by  a  council 
which  shall  consist  of  a  president,  vice-president  and  councillors  as 
hereinafter  set  forth. 

(2)  The  number  of  the  council  shall  be  determined  by  by-law, 
provided  that  each  branch  shall  have  continuous  equal  representation. 

12.  The  president  shall  be  elected  annually  by  the  association 
and  shall  hold  office  until  his  successor  is  elected.  He  shah  act  as 
presiding  officer  at  the  meetings  of  the  council  and  of  the  association, 
voting  only  when  votes  are  evenly  divided. 

(2)  The  vice-president  shall  be  elected  annually  by  the  association 
and  shall  have  all  the  powers  of  the  president  during  the  absence  of 
the  latter  from  any  cause  whatever. 

(3)  The  last  past  president  shall  be  a  member  of  the  council  for 
the  following  year.  Each  branch  of  the  association  shall  elect  ais 
equal  number  but  not  less  than  two  councillors.  The  councillor  for 
the  first  year  after  the  first  annual  meetinc;  from  each  branch  receiving 
the  largest  number  of  votes  at  that  election  shall  hold  office  for  two 
years.  Annually  thereafter  each  branch  shall  elect  councillors  for  a 
two-year  term. 

(4)  In  the  event  of  a  member  of  the  council  vacating  his  esat 
for  any  cause  whatsoever,  the  remaining  members  of  the  council  shall 
appoint  a  member  of  the  association  from  the  same  branch  to  fill  the 
vacancy  until  the  next  regular  election  of  councillors. 

13.  Each  member  shall  pay  in  advance  to  the  secretary  or  any 
person  deputed  by  the  council  to  receive  it,  such  annual  fee  as  may  be 
determined  by  the  by-laws  of  the  association,  which  shall  be  deemed 
to  be  a  debt  due  by  the  member  to  the  association  and  shall  be  recover- 
able with  the  costs  of  same  in  the  name  of  the  council  in  any  court 
of  competent  jurisdiction. 
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(e)  The  registrar  and  the  secretary  shall  be  appointed  by  the 
Council.  The  same  person  may  be  appointed  to  the  office  of  both 
registrar  and  secretary; 

(f)  The  secretary  of  the  Association  shall  also  be  the  secretary 
of  the  Council. 

10.  (a)  The  Council  may  on  a  two-third  vote  of  all  the  members 
of  the  Council  reprimand,  suspend  or  expel  from  the  Association  any 
member  guilty  of  unprofessional  conduct,  negligence  or  misconduct  in 
the  execution  of  the  duties  of  his  office,  or  convicted  of  a  criminal 
offence  by  any  Court  of  competent  jurisdiction. 

The  Council  shall  not  take  any  such  action  until  a  complaint 
under  oath  has  been  filed  with  the  registrar  and  a  copy  thereof  forward- 
ed to  the  person  accused.  The  Council  shall  not  suspend  or  expel  a 
member  without  having  previously  summoned  him  to  appear  to  be 
heard  in  his  defence,  nor  without  having  heard  evidence  under  oath 
in  support  of  the  complaint  and  on  behalf  of  the  member  charged 
if  offered.  The  Council  shall  have  the  power  to  summon  witnesses  to 
attend  and  to  answer  under  oath  concerning  the  matter  of  the  said 
enquiry.  The  president  of  the  Council  or  any  person  acting  in  his 
behalf  on  the  hearing  of  the  said  charge,  or  the  secretary,  is  hereby 
authorized  to  administer  oaths  in  such  case.  All  evidence  given  shall 
be  taken  down  in  writing  or  by  a  stenographer  duly  qualified  and 
sworn  for  the  purpose; 

(b)  Any  member  so  expelled  or  suspended  may  within  thirty 
days  after  the  making  of  the  order  of  expulsion  or  suspension,  appeal 
to  a  judge  of  the  Supreme  Court  from  such  order,  giving  seven  days' 
notice  of  appeal  to  the  secretary  of  the  Council,  who  shall  thereupon 
file  the  evidence  so  taken  with  the  registrar  of  the  Supreme  Court, 
whereupon  such  judge  shall  decide  the  matter  of  appeal  upon  the 
evidence  so  filed,  or  may  in  his  discretion  hear  additional  evidence, 
and  shall  confirm  or  set  aside  such  order  of  expulsion  or  suspension, 
and  the  order  of  the  said  judge  shall  be  final.  The  costs  of  such  appeal 
shall  be  in  the  discretion  of  the  said  judge; 

(c)  Unless  the  order  of  expulsion  or  suspension  is  set  aside  on 
such  appeal,  or  the  said  judge  or  the  Council  otherwise  order,  the 
member  so  expelled  or  suspended  shall  not  practise  thereafter  except 
in  case  of  suspension  upon  expiry  of  the  period  of  suspension.  Pending 
an  appeal,  the  members  so  expelled  or  suspended  may  practise. 

Penalties 

11.  Any  person  who  not  being  a  registered  or  licensed  professional 
engineer  in  New  Brunswick,  or  who  is  suspended  or  has  been  expelled 
under  the  proceedings  of  the  next  preceding  section: 

(a)     Practises  as  a  professional  engineer,  or 

Uses  the  title  of  professional  engineer  or  makes  use  of  any 
abbreviation  of  any  such  title,  or  of  any  name,  title  or  designation 
which  may  lead  to  the  belief  that  he  is  a  professional  engineer  or  a 
member  of  the  Association,  or 

(c)     Advertises  himself  as  such  in  any  way  or  by  any  means  or 

(d  Acts  in  such  manner  as  to  lead  to  the  belief  that  he  is 
authorized  to  fill  the  office  of  or  to  act  as  a  professional  engineer, 

shall  be  liable  upon  summary  conviction  to  a  fine  of  not  less  than 
$100.00  dot  more  than  $200.00  and  costs,  and  on  failure  to  pay  the  same, 
to  imprisonment  for  not  more  than  three  months  for  the  first  offence, 
and  for  any  subsequent  offence  to  a  fine  of  not  less  than  $200.00  and 
not  more  than  $500.00  and  costs,  and  on  failure  to  pay  the  same  to 
imprisonment  for  not  more  than  six  months. 

Registration 

12.  It  shall  be  the  duty  of  the  registrar  to  enter  in  the  register 
the  name  of  each  person  entitled  to  practi.se  as  a  professional  engineer. 
He  shall  keep  his  register  correct  in  accordance  with  the  provisions 
of  this  Act  and  of  the  rules,  orders  and  regulations  of  the  Council. 
The  certificate  of  the  registrar  under  the  seal  of  the  Association  shall 
be  prima  facie  evidence  of  registration  or  license  as  the  case  may  be. 


(2)  If  any  member  omits  to  pay  the  prescribed  annual  fee  within 
six  months  of  the  date  upon  which  it  became  due,  the  registrar  shall 
cause  the  name  of  such  member  to  be  erased  from  the  register,  and  such 
member  shall  thereupon  cease  to  be  entitled  to  practise  as  a  registered 
professional  engineer,  but  shall,  at  any  time  thereafter,  upon  paying 
such  fee  as  may  be  prescribed  by  the  council,  be  entitled  to  all  his 
rights  and  privileges  as  a  member  from  the  time  of  such  payment. 

14.  A  registrar  shall  be  elected  by  ballot  by  the  council  as  soon 
as  possible  after  the  first  annual  election  of  the  council,  and  biennially 
thereafter. 

(2)  The  registrar  shall  be  the  executive  officer  of  the  association 
under  the  direction  of  the  council  and  shall  have  such  powers  as  are 
necessary  for  the  proper  administration  and  enforcement  of  the  provi- 
sions of  this  Act  and  the  by-laws  made  thereunder. 

15.  A  register  of  all  registered  professional  engineers  showing  the 
dates  of  their  certificates  shall  be  kept  and  a  list  of  registered  professional 
engineers  in  good  standing  shall  be  published  in  the  first  issue  of  The 
Alberta  Gazette  on  or  before  February  15,  of  each  year. 

(2)  Every  certificate  of  registration  or  license  shall  be  signed  by 
the  president  and  the  registrar,  and  shall  bear  the  seal  of  the  association 
and  shall  specify  the  branch  or  branches  of  professional  engineering 
in  which  the  professional  engineer  has  been  registered  or  licensed. 

(3)  Every  person  registered  under  this  Act  shall  have  a  seal, 
supplied  by  the  council  at  his  expense  with  which  he  shall  stamp  all 
official  documents  and  plans.  The  seal  shall  state  upon  its  face  the 
branch  or  branches  of  professional  engineering  in  which  he  has  been 
examined  or  otherwise  admitted. 

16.  The  certificate  of  the  registrar  under  the  seal  of  the  association 
shall  be  prima  facie  evidence  of  membership  of  the  association  or 
licence,  or  non-registration  or  non-possession  of  license,  as  the  case 
may  be. 

17.  The  board  shall  inspect  all  diplomas,  certificates,  and  creden- 
tials presented  or  given  in  evidence  for  the  purpose  of  obtaining  admis- 
sion to  examination,  and  may  require  the  holder  of  such  credentials 
to  attest  to  them  by  oath  or  affidavit  in  any  matter  involved  in  his 
application.  If  such  evidence  is  not  satisfactory  to  the  board,  the 
board  shall  refuse  to  admit  such  candidate  to  examination  for  registra- 
tion. 

18.  From  and  after  January  first,  1921,  every  applicant  for 
membership  not  qualified  under  subsections  (b)  and  (c)  of  section 
8  of  this  Act,  shall,  in  addition  to  complying  with  the  requirements 
of  that  section,  pass  such  examinations  as  may  be  approved  by  the 
Senate  and  the  said  Senate  shall  appoint  a  board  of  examiners  for 
the  purpose  of  conducting  such. 

20.  Regular  examinations  of  candidates  for  registration  shall  be 
held  at  Edmonton  or  such  other  place  or  places  as  the  Senate  may 
direct. 

(2)  The  scope  of  the  examinations  and  the  methods  of  procedure 
shall  be  prescribed  by  the  Senate  with  special  reference  to  the  applicant's 
ability  to  carry  on  the  particular  branch  or  branches  of  professional 
engineering  which  he  desires  to  practise  in  the  province. 

(3)  Every  candidate  for  examination  shall  give  at  least  one  month's 
notice  in  writing  to  the  registrar  of  his  intention  to  present  himself 
for  examination  and  with  such  notice  shall  forward  the  fee  prescribed 
by  the  by-laws  of  the  association  and  before  receiving  his  certificate 
of  registration  the  prescribed  entrance  fee,  the  prescribed  annual  fee 
and  a  sum  of  not  more  than  five  dollars  for  the  publication  of  his  name 
in  The  Alberta  Gazette. 

(4)  In  case  the  candidate  should  fail  in  his  examination  he  may 
present  himself  at  any  subsequent  regular  examination  by  paying  the 
prescribed  examination  fee. 

21.  Notwithstanding  any  other  provision  of  this  Act,  no  person 
shall  be  registered  or  licensed  unless  at  least  twenty-five  years  of  age, 
and  unless  he  has  been  engaged  for  eight  years  in  some  branch  of 
professional  engineering,  except  in  the  case  of  a  graduate  from  an 
engineering  college  or  university  approved  by  the  Senate  in  which 
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13.  A  board  of  examiners  shall  be  appointed  annually  by  the 
Council,  and  such  other  special  examiners  as  may  from  time  to  time 
be  found  necessary. 

14.  The  board  shall  examine  all  degrees,  diplomas,  certificates 
and  other  credentials  presented  or  given  in  evidence  for  the  purpose 
of  obtaining  registration  or  license  to  practise  if  referred  to  them  by 
the  Council,  and  may  require  the  holder  of  such  degree,  diploma, 
certificate  or  other  credential  to  attest  on  oath  viva  voce  or  by  affidavit 
concerning  the  matter  of  his  application. 

15.  (a)  Examinations  of  candidates  for  registration  or  license 
shall  be  held  as  often  and  at  such  places  as  the  Council  may  direct; 

(b)  The  scope  of  the  examinations  and  the  methods  of  procedure 
shall  be  prescribed  by  the  Council; 

(c)  The  candidate  shall  submit  to  examination  in  one  or  more 
of  the  recognized  branches  of  engineering,  such  branch  or  branches 
to  be  selected  by  the  candidate; 

(d)  As  soon  as  possible  after  the  close  of  such  examination,  the 
board  shall  make  and  file  with  the  secretary  a  certificate  stating  the 
result  of  such  examination,  whereupon  the  Council  shall  notify  each 
candidate  of  the  result  of  his  examination  and  of  their  decision  upon 
his  application; 

(e)  A  candidate  failing  on  examination  may  after  an  interval 
of  not  less  than  six  months  be  examined  again; 

(f)  The  Council  shall  from  time  to  time  prescribe  the  fees  payable 
by  candidates  for  examination. 

16.  The  Council  shall  have  power  conjointly  with  the  Council 
of  any  Association  in  one  or  more  of  the  other  Provinces  of  Canada, 
to  establish  a  central  examining  board  and  to  delegate  to  such  central 
examining  board  all  or  any  of  the  powers  possessed  by  the  said  Council 
respecting  the  examination  of  candidates  for  admission  to  practice, 
provided  that  any  regular  examination  conducted  by  such  central 
examining  board  shall  be  held  in  one  place  at  least  within  this  Province. 

17.  Notwithstanding  any  other  provision  of  this  Act,  no  person 
shall  be  registered  unless  he  is  at  least  twenty-three  years  of  age  and 
unless  he  has  been  engaged  for  at  least  six  years  in  some  branch  of 
engineering,  or  unless  he  has  been  engaged  for  at  least  two  years  as  a 
Professor  of  Engineering  in  a  college  of  engineering  recognized  by  the 
Council,  provided  however  that  in  the  case  of  a  graduate  from  an 
engineering  college  recognized  by  the  Council  the  period  of  engagement 
in  engineering  work  required  by  this  section  may  include  his  prescribed 
term  of  instruction  in  such  college. 

18.  The  registrar  shall  issue  a  certificate  of  registration  to  all 
professional  engineers  registered  under  this  Act,  and  to  any  person 
entitled  to  a  certificate  under  this  Act,  upon  instructions  from  the 
Council,  and  upon  payment  of  the  prescribed  fees.  Such  certificate 
shall  be  signed  by  the  president  and  by  the  registrar  and  bear  the  seal 
of  the  Association,  and  shall  also  specify  the  branch  or  branches  of 
engineering  in  which  the  professional  engineer  has  been  examined  or 
otherwise  accepted. 

19.  The  registrar  shall  issue  a  license  to  practice  to  any  person 
entitled  thereto  upon  payment  of  the  prescribed  fee.  Such  license 
shall  specify  the  period  for  which  the  same  is  issued,  but  in  no  case 
shall  said  period  extend  beyond  the  end  of  the  calendar  year  in  which 
said  license  is  issued. 

20.  (a)  Each  person  who  is  registered  to  practise  shall  on  or 
before  the  first  day  of  January  in  each  year,  pay  to  the  secretary- 
treasurer  or  to  such  other  person  as  may  be  deputed  by  the  Council 
to  receive  same,  such  annual  fee  for  the  ensuing  year  as  may  be  determin- 
ed by  the  by-laws  of  the  Association.  Such  fee  shall  be  a  debt  due  by 
said  person  to  the  Association  and  may  be  recovered  with  costs  of  suit 
in  the  name  of  the  Association  in  any  court  of  competent  jurisdiction. 

(b)  If  any  person  registered  under  this  Act  omit  to  pay  the 
prescribed  annual  fee  for  six  months  from  the  date  upon  which  it 
became  due,  and  after  notice,  the  registrar  shall  cause  the  name  of 


case  the  period  of  engagement  in  engineering  work  shall  be  reduced 
to  six  years  (which  may  include  his  term  of  instruction)  two  of  which 
at  least  shall  have  been  spent  in  practical  engineering  work. 

(2)  Any  person  passing  the  examinations  hereinbefore  provided 
for,  and  otherwise  qualifying,  and  failing  to  register  within  one  year 
of  the  date  of  so  passing  the  examination  shall  lose  any  right  of  registra- 
tion that  has  accrued  to  him  by  reason  of  passing  such  examination. 

22.  The  council  may,  at  its  discretion,  reprimand,  suspend  or 
expel  from  the  association  any  member  guilty  of  any  disgraceful 
conduct  in  a  professional  respect,  of  gross  negligence,  or  of  a  gross 
and  continued  breach  of  the  by-laws  of  the  association,  or  who  has 
been  convinced  of  a  criminal  offence  by  any  court  of  competent  juris- 
diction: 

Provided  that  no  account  shall  be  taken  of  a  conviction  for  an 
offence,  which  though  within  the  provisions  of  this  section,  does  not 
either  from  the  trivial  nature  of  the  offence  or  from  the  circumstances 
under  which  it  was  committed,  disqualify  a  person  from  practising 
professional  engineering. 

(2)  The  council  shall  not  take  any  such  action  until  a  complaint  under 
oath  has  been  filed  with  the  registrar  and  a  copy  thereof  forwarded 
to  the  party  accused.  The  council  shall  not  suspend  or  expel  a  member 
without  having  previously  summoned  him  to  appear  to  be  heard  in  his 
defence,  nor  without  having  heard  evidence  under  oath  offered  in  support 
of  the  complaint  and  on  behalf  of  the  member.  The  president  of  the 
council  or  person  acting  as  such  in  his  absence,  or  the  registrar  is  hereby 
authorized  to  administer  oaths  in  such  cases. 

(3)  Any  member  so  suspended  or  expelled  may,  within  thirty 
days  after  the  order  or  resolution  of  suspension  or  expulsion,  appeal 
to  a  judge  of  the  Supreme  Court  from  such  order  or  resolution,  giving 
seven  days'  notice  of  appeal  to  the  council,  and  may  require  the  evidence 
taken  to  be  filed  with  the  proper  officer  of  the  court,  whereupon  such 
judge  shall  decide  the  matter  of  appeal  upon  the  evidence  so  filed  and 
confirm  or  set  aside  such  suspension  or  expulsion,  without  any  further 
right  of  appeal;  and  if  the  suspension  or  expulsion  be  confirmed,  the 
costs  of  such  appeal  shall  be  in  the  discretion  of  the  judge. 

(4)  Unless  the  order  or  resolution  of  suspension  is  set  aside  on 
such  appeal,  or  the  judge  or  the  council  otherwise  orders,  the  member 
so  suspended  or  expelled  shall  not  practise  further,  except  (in  case  of 
suspension)  upon  expiry  of  the  period  of  suspension.  Pending  an 
appeal  the  member  so  suspended  or  expelled  shall  not  practise  as  a 
registered  professional  engineer. 

23.  Any  person  who,  not  being  a  registered  professional  engineer 
in  the  province,  or  who  being  suspended  or  having  been  expelled  under 
the  proceedings  of  the  next  preceding  section — 

(a)  Assumes  verbally  or  otherwise  the  title  of  registered  profes- 
sional engineer,  or  makes  use  of  any  abbreviations  of  such 
title,  or  of  any  name,  title,  addition,  description  or  designation 
which  may  lead  to  the  belief  that  he  is  a  registered  professional 
engineer,  or  a  member  of  the  association,  or  that  he  is  a  person 
specially  qualified  to  practise  in  any  of  the  branches  of  profes- 
sional engineering  hereinbefore  mentioned; 

(b)  Advertises  himself  as  such  in  any  way  or  by  any  means;  or 

(c)  Acts  in  such  manner  as  to  lead  to  the  belief  that  he  is  author- 
ized to  fulfil  the  office  of  or  to  act  as  a  registered  professional 
engineer, 

shall  be  liable  on  summary  conviction  to  a  fine  of  not  less  than  fifty 
dollars  nor  more  than  one  nundred  dollars,  and  for  any  subsequent 
offence  to  a  fine  of  not  less  than  one  hundred  dollars  nor  more  than 
two  hundred  dollars. 

24.  Where  no  other  provisions  are  made  herein,  every  person 
guilty  of  violating  any  of  the  provisions  of  this  Act  or  of  the  by-laws 
made  thereunder,  shall  be  liable  to  a  fine  of  not  more  than  one  hundred 
dollars  recoverable  with  costs  under  the  provisions  of  the  law  respecting 
summary  convictions. 

25.  No  prosecution  shall  be  commenced  for  any  offence  against  this 
Act  after  one  year  from  the  date  of  the  commission  of  the  offence. 
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such  person  to  be  erased  from  the  register,  and  such  person  shall 
thereupon  cease  to  be  deemed  to  be  a  professional  engineer,  but  such 
person  shall  at  any  time  thereafter  upon  payment  of  all  fees  in  arrear 
be  entitled  to  all  his  rights  and  privileges,  as  a  professional  engineer 
from  the  time  of  such  payment; 

(c)  Any  person  registered  under  this  Act  may  resign  from  member- 
ship in  the  Association  upon  giving  notice  in  writing  to  the  secretary, 
whereupon  the  name  of  the  said  member  shall  be  erased  from  the 
register,  and  such  member  shall  be  relieved  of  the  liability  for  further 
annual  fees. 

21.  In  case  the  Council  neglect  or  refuse  to  register  the  name  of 
any  person  as  a  member  of  the  Association,  or  to  issue  a  license  to 
practise,  the  person  aggrieved  shall  have  the  right  to  apply  to  a  judge 
of  the  Supreme  Court,  who,  upon  due  cause  shown,  may  make  an  order 
directing  the  Council  to  register  the  name  of  such  person  or  to  grant 
to  such  person  a  license  to  practice,  or  make  such  other  order  as  may 
be  warranted  by  the  facts,  and  the  Council  shall  forthwith  comply 
with  such  order.     Such  order  when  so  made  shall  be  final. 

22.  If  the  registrar  makes  or  causes  to  be  made  any  willful 
falsification  in  anv  matters  relating  to  the  register,  he  shall  forfeit 
the  sum  of  $100.00. 

23.  If  any  person  shall  willfully  procure  or  attempt  to  procure 
himself  to  be  registered  or  licensed  under  this  Act  by  making  or  prod- 
ucing or  causing  to  be  made  or  produced  any  false  or  fraudulent 
representation  or  declaration,  either  verbally  or  in  writing,  every 
such  person  so  doing,  and  each  person  knowingly  aiding  and  assisting 
him  therein,  shall  forfeit  and  pay  the  sum  of  $100.00. 

24.  Any  and  all  penalties  imposed  under  this  Act  and  any  and 
all  sums  of  money  forfeited  shall  be  recoverable  with  costs  under  the 
provisions  of  the  law  respecting  Summary  Convictions. 

25.  Any  information  for  the  recovering  of  any  such  penalty  or 
forfeiture  may  be  laid  by  any  member  of  the  Association  appointed 
by  the  Council. 

26.  Any  sum  recovered  as  a  penalty  or  forfeit  under  this  Act 
shall  upon  being  recovered  belong  to  the  Association  for  the  use  thereof. 

27.  No  proceeding  shall  be  commenced  for  any  violation  of  the 
provisions  of  this  Act  but  within  one  year  from  the  date  of  such  violation. 

28.  No  person  practising  as  a  professional  engineer  shall  be 
entitled  to  recover  any  charge  in  any  court  of  law  for  anv  service 
included  within  the  practice  of  a  professional  engineer  as  defined  in 
section  2,  sub-section  (bj  of  this  Act  unless  he  shall  be  registered  under 
this  Act. 

29.  The  following  persons  are  hereby  constituted  a  Provisional 
Council  of  the  Association:  President— Charles  C.  Kirby,  of  the  city 
of  St.  John;  vice-president— Geoffrey  Stead,  of  the  town  of  Chatham; 
councillors — R.  Fraser  Armstrong,  of  the  town  of  Woodstock;  Colling- 
wood  B.  Brown,  of  the  city  of  Moncton;  Burton  M.  Hill,  of  the  city 
of  Fredericton;  David  F.  Maxwell,  of  the  town  of  St.  Stephen:  R.  J. 
Sandover-Sly,  of  the  town  of  Campbellton;  Alexander  R.  Dufresne, 
of  the  city  of  St.  John;  Charles  O.  Foss,  of  the  city  of  St.  John;  Joseph 
A.  Grant,  of  the  city  of  St.  John;  Gilbert  G.  Murdoch,  of  the  city  of 
St.  John. 

30.  The  duties  of  the  Provisional  Council  shall  be  to  provide 
the  register  called  for  by  this  Act,  to  enter  therein  the  names  of  those 
who  are  entitled  to  registration,  and  who  apply  therefor  under  the 
provisions  of  section  7,  sub-section  (b),  and  to  call  within  six  months 
from  the  coming  into  force  of  this  Act  the  first  general  meeting  of  the 
Association  for  the  said  purposes;  and  for  the  purposes  of  organization 
of  the  Association  they  shall  have  the  powers  conferred  by  this  Act 
on  the  Council  of  the  Association.  The  powers  of  the  said  Provisional 
Council  shall  cease  on  the  election  of  the  first  regular  Council  of  the 
Association. 

31.  No  provision  of  this  Act  restricting  the  practice  of  the 
profession  or  imposing  penalties  therefor  shall  take  effect  until  one 
year  after  the  passing  of  this  Act. 

32.  Every  person  registered  under  this  Act  may  have  a  seal. 
the  impression  of  which  shall  contain  the  name  of  the  engineer  and 
the  words  "Registered  Engineer,  Province  of  New  Brunswick,"  with 
which  he  may  stamp  all  official  documents  and  plans. 

33.  The  activities  of  the  Association  are  hereby  restricted  to  the 
/"unctions  necessary  to  the  administration  of  this  Act. 
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26.  Where  any  person,  after  conviction  under  this  Act  or  who, 
not  being  a  registered  professional  engineer,  uses,  or  purports  to  use 
the  designation  or  title  of  "Registered  Professional  Engineer,"  or  who 
holds  himself  out  as  such,  the  association  may  apply  to  a  judge  of  the 
Supreme  Court  for  an  injunction  restraining  such  person  from  using, 
attempting  or  purporting  to  use  such  designation  or  title,  and  such 
judge  or  court  shall,  on  being  satisfied  that  such  person  has  so  been 
convicted,  or  has  used,  or  attempted  or  purported  to  use  designation 
or  title,  in  the  province  grant  the  said  injunction. 

27.  If  any  person  shall  wilfully  procure  or  attempt  to  procure 
himself  to  be  registered  or  licensed  under  this  Act,  by  making  or  prod- 
ucing, or  causing  to  be  made  or  produced,  any  false  or  fraudulent 
representations  or  declarations,  either  verbal  or  in  writing,  he,  and 
every  person  knowingly  aiding  or  assisting  him  therein,  shall  be  liable 
on  summary  conviction  thereof  to  a  fine  of  one  hundred  dollars. 

29.  The  activities  of  the  association  are  hereby  restricted  to  the 
functions  necessary  to  the  administration  of  this  Act. 


SCHEDULE  A. 


Transportation  work,  roads,  railways,  waterways,  and  all  detail 
works  connected  therewith,  such  as  bridges,  tunnels,  yards,  docks, 
lighthouses,  rolling-stock  and  vessels,  also  aeroplanes  and  airships. 

Public  utility  works,  such  as  telegraph  systems,  telephone  systems, 
electric  light  systems,  waterworks,  gasworks,  irrigation  works,  drainage 
works,  sewerage  works  and  incinerators. 


Steel,  concrete,  reinforced  concrete  structures. 


Mechanical  works,  such  as  steam  boilers,  engines,  turbines, 
condensers,  pumps,  internal  combustion  engines,  and  other  motive 
power  machinery  and  accessories. 

Electrical  machinery  and  apparatus  and  works  for  the  develop- 
ment, transmission,  and  application  of  all  forms  of  electrical  energy. 


Mining  and  metallurgical  works,  such  as  mining  properties,  mine 
and  concentrator  machinery  and  apparatus,  oil  and  gas  wells,  smelters, 
cyanide  plants,  acid  plants,  metallurgical  machinery,  equipment  and 
apparatus,  and  works  necessary  for  the  economical  winning  or  prepara- 
tion of  metals,  minerals  or  rocks. 

All  buildings  and  structures  necessary  for  the  proper  housing  of 
operation  of  the  above  mentioned  works. 

The  mechanical,  electrical,  chemical,  electro-chemical  mining,  or 
metallurgical  treatment  of  the  inorganic  elements  and  combinations 
thereof  for  all  industrial  purposes. 

Investigations  relating  to  the  examination,  exploration  and 
development  of  rocks  and  minerals,  mineral  deposits,  rock  structures 
and  the  application  of  geology  to  the  industries  of  arts,  or  to  engineering. 
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|    To  make  this  department  more  valuable  it  is    J 
proposed  that  in  future  advertisements  of       { 
situations  vacant  should  state  salary, 


I 


and  give  details  of  requirements. 


I 


Situations  Vacant 

General  Foreman  for  Municipal  Work 

General  foreman  for  municipal  work.  Applicant 
must  be  able  to  secure  results  and  have  had  previous 
experience.  Salary  approximately  $150.00  a  month  to 
start.  Apply  stating  salary  desired  and  give  references. 
Box  No.  120. 

Mechanical  Foreman 

Young  graduate  mechanical  engineer  with  shop 
experience  wanted  for  machinery  company.  Box  No.  121. 

Graduate  for  Railway  Engineering 

Young  graduate  wanted  for  railway  engineering, 
Montreal,  Box  123. 

Engineer  for  Railway 

Engineer  wanted  for  unit  prices  and  construction 
work  etc.  Railway  engineering.     Box  124. 

Field  Draughtsman 

Field  draughtsman  for  St.  Lawrence  Ship  Canal 
Survey,  $100  and  $110  and  expenses  per  month.   Box  125. 

Mechanical  Engineer 

First  class  mechanical  engineer,  familiar  with  machine 
and  pipe  layout  and  general  maintenance  work;  pulp  and 
paper  mill  experience  desirable;  speed  and  accuracy 
essential;  salary  $150.00  to  $200.00  a  month.    Box  127. 

Town  Engineer 

Town  engineer  wanted  for  small  municipality  in 
northern  Quebec,  to  have  charge  of  the  various  town 
departments.    Salary  $200  to  $250  a  month.    Box  128. 

Rodman  -Chainman . 

Young  engineer  experienced  in  instrument  work 
wanted  as  rodman-chainman  for  lumber  company  in 
New  Brunswick  to  work  on  surveys  for  large  hydro- 
electric development;  $75.00  to  $100.00  a  month  and  board 
for  rodman-chairman  or  $100.00  to  $150.00  a  month  and 
board  for  instrument-man  depending  upon  qualifications. 
Box  129. 

Draughtsmen 

Two  draughtsmen  wanted  for  general  plant  layout 
work,  etc.,  for  Montreal.  Salary  $160.00  per  month. 
Box  130. 

Electrical  Engineer 

Electrical  engineer  for  electric  light  and  water  works 
systems,  Ontario  municipality.    Box  131. 


Mechanical  Engineer 

Engineer  with  mechanical  experience  for  appraisal  of 
machinery  and  equipment.  Salary  about  $125.00  per  month 
and  expenses,  depending  on  qualifications.    Box  132. 


The  Civil  Service  Commission  of  Canada  hereby  give 
public  notice  that  applications  will  be  received  from 
persons  qualified  to  fill  the  following  positions  in  the 
Civil  Service  of  Canada:— 

Shipyard  Superintendent,  Sorel,  P.Q. 

1164.  A  shipyard  Superintendent  for  the  Govern- 
ment Shipyard  at  Sorel,  P.Q.,  at  an  initial  salary  of 
$3,000  per  annum,  which  will  be  increased  upon  recom- 
mendation for  efficient  service  at  the  rate  of  $180  per  an- 
num until  a  maximum  of  $3,540  has  been  reached.  This 
initial  salary  will  be  supplemented  for  the  present  fiscal 
year  by  the  bonus  provided  by  law. 

Duties.— Under  executive  direction,  to  have  charge 
of  the  Sorel  shipyard;  to  be  responsible  for  the  design, 
estimates  for  costs  construction,  and  repair  of  ships;  to 
supervise  safekeeping  of  stores  and  stock  and  the  work 
of  all  employees,  and  to  perform  other  related  work  as 
required. 

Examination.  —  Subjects  and  weights  as  follows: 
Education,  training  and  experience,  7;  Oral  Interview,  if 
necessary  in  the  opinion  of  the  Commission,  3. 

Hydraulic  Engineer. 

1165.  An  Hydraulic  Engineer,  at  an  initial  salary  of 
$2,700,  which  will  be  increased  upon  recommendation  for 
efficient  service  at  the  rate  of  $120  per  annum  until  a 
maximum  of  $3,180  has  been  reached.  This  initial  salary 
will  be  supplemented  for  the  present  fiscal  year  by  the 
bonus  provided  by  law. 

Duties. — Under  direction,  to  have  charge  in  a  district 
or  division  of  survey  parties  engaged  in  power  develop- 
ment, hydrometric,  reclamation,  river  regulation,  and 
other  hydraulic  engineering  works;  to  prepare  plans, 
specifications  and  estimates  for,  and  supervise  construc- 
tion of  various  hydraulic  engineering  works,  and  to  per- 
form other  related  work  as  required. 

Examination.  —  Subjects  and  weights  as  follows: 
Education,  training  and  experience,  7;  Oral  Interview,  if 
necessary  in  the  opinion  of  the  Commission,  3. 

A  list  of  eligibles  will  be  established  in  this  class,  but 
the  only  vacancy  at  present  is  in  the  Chief  Engineer's 
Branch  of  the  Department  of  Railways  and  Canals, 
Ottawa. 

Situations  Wanted 

Civil  Engineer 

Graduate  Civil  Eng'r.  Jr.E.I.C,  with  good  experience 
in  construction,  surveys,  etc.  is  open  for  position  with 
contracting  firm  or  manufacturing  company.    Box  33-P. 

Civil  Engineer 

Situation  wanted  by  graduate  civil  engineer. 
A.M.E.I.C.,  experienced  in  coal  tar  products,  especially 
benzol  recovery;  also  good  construction  man.    Box  37-P. 
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Past  President  Kennet  William  Blackwell 

The  fourteenth  President  of  The  Institute  Kennet 
William  Blackwell,  M.E.I. C,  vice  president  of  the 
Canadian  Steel  Foundries,  Limited,  died  at  his  home  at 
103  Crescent  Street,  Montreal,  on  Friday,  June  11th, 
after  a  brief  illness. 


Blackwell  was  president  and  managing  director.  The 
company  was  absorbed  by  the  Canadian  Car  &  Foundry 
Co.  under  the  name  of  Canadian  Steel  Foundries,  Limited, 
Mr.  Blackwell  being  vice  president  up  till  the  time  of  his 
death.  Mr.  Blackwell  was  vice  president  of  the  Mer- 
chants' Bank  of  Canada,  and  a  director  of  several  prom- 
inent business  concerns. 

He  is  survived  by  Mrs.  Blackwell,  two  sons  and  one 
daughter,  E.  G.  Blackwell,  Vancouver,  K.  G.  Blackwell 
of  Martintown,  Ont.  and  Mrs.  A.  E.  Blake  of  Somerset- 
shire, England. 


KENNET  WILLIAM  BLACKWELL,  M.E.I.C. 

In  addition  to  occupying  a  prominent  place  in  engin- 
eering circles  Mr.  Blackwell's  name  will  be  remembered 
in  connection  with  the  prominent  place  he  occupied  in 
building  up  the  steel  casting  industry  in  Canada.  A  son 
of  the  late  Thomas  E.  Blackwell,  he  was  born  in  Wiltshire, 
England  in  1850,  and  came  to  Canada  as  a  youth  with  his 
father  who  was  the  first  general  manager  of  the  Grand 
Trunk  Railway.  He  was  educated  at  Bishops'  College 
School,  Lennoxville,  and  was  apprenticed  as  a  mechanical 
engineer  in  the  G.T.R.  shops,  Point  St.  Charles.  He  was 
later  appointed  mechanical  superintendent  of  the  G.T.R. 
for  the  division  between  Montreal  and  Toronto  with 
headquarters  at  Belleville.  Subsequently  he  became 
mechanical  superintendent  of  the  Chicago  and  Grand 
Trunk  Railway  and  later  joined  the  Canadian  Pacific 
Railway  as  mechanical  superintendent.  In  1882  he  went 
into  the  manufacturing  business  under  the  name  of 
K.  W.  Blackwell,  manufacturing  railway  car  springs,  etc. 
This  business  later  became  a  joint  stock  company  of 
which  Mr.  Blackwell  was  president,  the  firm  subsequently 
becoming  Montreal  Steel  Works,  Limited,  of  which  Mr. 


i 

6 


PERSONALS 


! 


Edward  Hughes,  Jr.E.I.C,    has  accepted  a  position 
as  mine  surveyor  for  the  C.M.P.C.  Co.  Fernie,  B.C. 


George  G.  Anderson,  M.E.I.C,  consulting  civil 
engineer  has  moved  his  office  to  533  Consolidated  Realty 
Building,  Los  Angeles,  California. 


John  S.  Brisbane,  A.M.E.I.C.,  has  resigned  his 
position  with  the  Imperial  Oil,  Ltd.,  to  accept  a  position 
with  T.  Pringle  &  Sons  of  Montreal. 


J.  Howard  Wheatley,  A. M.E.I.C,  has  accepted  a  posi- 
tion as  sales  engineer  with  the  Blashill  Wire  Machinery 
Company  Ltd.,  307  St.  James  St.  Montreal. 


Harry  L.  Bunting,  A.M.E.I.C,  since  March  1st,  1920 
has  held  the  position  of  municipal  engineer  in  the  district 
of  Ste.  Anne,  Manitoba,  under  the  Manitoba  Good  Roads 
Board. 


Albert  Holland,  A.M.E.I.C,  has  sailed  for  Africa  on 
the  R.M.S.  "Abinsi".  He  has  been  appointed  an  executive 
engineer  in  the  Public  Works  Department,  Gold  Coast 
Colony. 


W.  D.  Proctor,  Jr.E.I.C,  has  accepted  a  position  as 
resident  engineer  on  waterworks  construction  in  Scarboro 
Township  with  the  E.  A.  James  Co.  Ltd.,  36  Toronto  St., 
Toronto. 


D.  L.  Derrom,  M.E.I.C,  sailed  for  Brazil  on  the 
26th  of  June  and  his  present  address  is  C./o  Trading 
Engineer,  Inc.,  Rua  da  Assemblea,  8,  Rio  de  Janeiro, 
Brazil. 
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Axel  Rath,  M.E.I.C,  late  of  Copenhagen  is  at  present 
engaged  in  municipal  work  in  Java  and  his  present  address 
is  Ingenieur,  Burgerlyke  Openbare  Werken  Dept., 
Batavia,  Java. 


W.  P.  Near  M.E.I.C,  the  newly  elected  chairman 
of  the  Niagara  Peninsula  Branch,  read  a  paper  before 
the  Canadian  Good  Roads  Congress  at  its  meeting  in 
Winnipeg  early  in  June.  The  title  of  Mr.  Near's  paper 
has  "The  Cement  Concrete  Road." 


Charles  E.  Henderson,  M.E.I.C,  has  accepted  an 
appointment  with  Morris  Knowles,  Ltd.,  engineers,  of 
Windsor,  Ont.,  as  manager.  Mr.  Henderson  was  formerly 
principal  assistant  engineer  with  the  United  States 
Housing  Corporation,  Washington,  E.C 


Colonel  J.  L.  R.  Parsons,  D.S.O.,  B.A.,  M.E.I.C,  who 
has  recently  been  elected  to  membership  in  The  Institute 
is  president  of  the  Parsons  Engineering  Co.,  engineers  and 
surveyers  of  Regina.  With  him  are  associated  in  business, 
W.  R.  W.  Parsons,  M.E.I.C,  vice  president,  J.  N. 
de  Stein,  M.E.I.C,  s.-treas.,  and  as  manager,  A.  N.  Ball, 
A.M.E.I.C,  K.  N.  Crowther,  A.M.E.I.C,  and  C  H. 
Biddell,  A.M.E.I.C 


F.  E.  Emery,  A.M.E.I.C,  secretary  of  the  special 
committee  to  make  arrangements  for  the  Western 
Professional  Meeting  at  Banff,  August  16  to  18th,  made 
a  trip  to  Banff  on  June  10th  to  make  preliminary  arrange- 
ments and  look  over  the  site  of  the  camp  which  will  be 
used  on  that  occasion.  Mr.  Emery  brings  back  a  very 
favourable  report  on  the  camp  site  and  camping  facilities 
provided  by  the  Dominion  Government,  near  the  mouth 
of  the  Spray  river,  immediately  adjacent  to  the  town  and 
railway  station  ot  Banff. 


Romeo  Morrissette,  A.M.E.I.C,  has  resigned  his 
position  as  principal  assistant  district  engineer  for  the 
Department  of  Public  Works,  Canada,  and  has  accepted 
a  position  on  the  staff  of  the  National  Shipbuilding 
Company,  Three  Rivers. 


John  H.  Ryckman,  A.M.E.I.C,  has  recently  passed 
examinations  for  registered  structural  engineer  under  the 
law  of  the  State  of  Illinois  and  now  holds  a  license  to 
practice  structural  engineering  in  that  state.  Mr.  Byck- 
man  is  at  present  designing  engineer,  Department  of 
Public  Works,  Chicago. 


S.  J.  Chapleau,  M.E.I.C,  resident  engineer  of  the 
Department  of  Public  Works,  has  been  appointed  to  act 
as  representative  for  Canada  on  the  board  of  control,  the 
formation  of  which  was  recommended  by  the  Inter- 
national Joint  Commission,  for  the  construction  of 
compensating  works  in  St.  Mary's  river  by  the  Michigan 
Northern  Power  Corporation  and  the  Algoma  Steel 
Corporation.  Mr.  Chapleau  will  act  on  the  board  of 
control  during  the  absence  in  Europe  of  W.  J.  Stewart, 
M.E.I.C,  who  was  formally  appointed  in  June  1914,  as 
Canadian  representative. 


The  marriage  took  place  early  in  June  of  R.  G. 
Bangs,  A.M.E.I.C,  to  Miss  U.  E.  Plant  of  Westmount, 
at  St.  George's  church,  Montreal.  After  the  honeymoon 
Mr.  Bangs  expects  to  reside  in  St.  Catharines  where  he 
will  continue  in  the  government  service  in  connection 
with  the  Welland  Ship  Canal. 


A.  A.  Dion,  M.E.I.C,  general  manager  of  the  Ottawa 
Electric  Company  and  the  Ottawa  Gas  Company  has 
been  raised  to  the  grade  of  full  membership  in  the  Illumin- 
ating Engineering  Society  of  the  United  States.  He  has 
also  been  elected  member  of  the  Engineering  Section  of 
the  National  Safety  Council  of  the  United  States. 


Frank  Peden,  B.Sc,  A.M.E.I.C,  formerly  of  the 
architectural  firm  of  Peden  and  McLaren,  Montreal, 
who  has  for  several  years  past  been  connected  with  the 
engineering  staff  of  The  Steel  Company  of  Canada  in  the 
capacity  of  engineer,  has  opened  an  office  at  65  McGill 
College  Avenue,  Montreal.  He  will  resume  his  practice 
as  architect  and  constructional  engineer. 


G.  H.  Duggan,  M.E.I.C,  President  of  the  Dominion 
Bridge  Company  of  Montreal,  who  graduated  with  the 
class  of  '83  from  the  University  of  Toronto,  was  given 
the  honorary  degree  of  D.Sc.  at  the  convocation  held  in 
Toronto  on  Thursday,  June  3rd.  Dr.  Duggan  has  not 
only  played  a  prominent  part  in  engineering  development 
in  Canada,  as,  for  example,  in  the  design  and  construction 
of  the  Quebec  Bridge,  but  he  has  for  some  time  taken  an 
increasingly  important  part  in  financial  undertakings. 
He  is  a  director  of  the  Royal  Bank  and  a  member  of 
other  well-known  institutions. 


J.  L.  Busfield,  A.M.E.I.C,  the  newly  elected  Secretary- 
Treasurer  of  the  Montreal  Branch,  is  a  graduate  of 
London  (Eng.)  University,  and  has  been  an  active  member 
of  The  Institute  for  a  number  of  years.  He  has  presented 
several  papers  on  engineering  subjects  to  the  members, 
and  during  the  past  year  was  Chairman  of  the  Reception 
Committee  of  the  Montreal  Branch.  Mr.  Busfield  was 
for  some  time  connected  with  the  construction  of  the 
Mount  Royal  Tunnel,  but  for  some  years  has  been 
principal  assistant  to  Walter  J.  Francis  &  Company, 
consulting  engineers. 


368 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


H.  S.  Philips,  A.M.E.I.C.,  who  has  recently  been 
appointed  to  the  staff  of  H.  A.  Brazer,  A.M.E.I.C,  city 
engineer,  London,  Ont.,in  connection  with  special  drainage 
work  including  pumping  stations  and  sewage  treatment 
works,  enlisted  in  the  Canadian  Engineers  in  February  1917 
and  served  in  Canada  until  he  was  appointed  assistant  to 
the  District  Vocational  Officer,  Montreal  with  the  Dept.  of 
Soldiers  Civil  Re-Establishment.  Mr.  Philips  entered  the 
Dept.  of  Works,  Toronto,  in  August  1911  and  was  appoint- 
ed engineer-in-charge  of  sewer  design.  From  July  to 
December  1915  he  was  assistant  district  engineer,  Buffalo 
District  in  connection  with  the  Pollution  of  Boundary 
Waters  Reference  for  the  International  Joint  Commission 
when  complete  studies  were  made  for  sewerage  treatment 
works  for  all  the  towns  and  cities  on  the  Niagara  River. 
During  the  early  part  of  the  war  Mr.  Philips  was  with  the 
Canada  Nitro-Products  Ltd.,  Toronto  on  munition  plant 
design. 


Brig.-Gen.  H.  T.  Hughes,  C.M.G.,D.S.O.,A.M.E.LC, 

chief  engineer  of  the  Battlefield  Exploit  Memorial  Commis- 
sion, sailed  on  June  16th  on  the  Empress  of  France  for 
France  and  Belgium  where  he  expects  to  remain  for  the 
years,  perfecting  plans  and  carrying  on  the  work  in  next 
there  connection  with  the  Battlefields  Memorials.  He  was 
accompanied  by  three  Canadian  officers,  all  returned 
men,  namely,  a  finance  officer,  an  assistant  engineer 
and  a  landscape  architect.  The  sites  have  been  definitely 
fixed  as  follows:  St.  Julien,  Passchendael,  Hill  62,  in  front 
of  Sanctuary  Wood,  Vimy,  Dury  Cross  Road,  Bourlon 
Wood,  Courcelette  Hospital  Wood,  and  a  site  just  north 
of  Lequesnal.  Brig.-Gen.  Hughes,  upon  his  arrival,  will  take 
steps  to  secure  the  right  of  way  from  the  main  roads  up 
o  each  of  these  sites,  and  will  build  roads  leading  to  them. 
Then  in  the  fall  or  early  winter,  plans  will  be  prepared 
for  the  memorials  themselves,  and  the  honorary  commis- 
sion in  Canada  will  call  for  competitive  designs  from  the 
architects  and  sculptors  in  Canada. 


Tyrrell  Ferrier,  Jr.E.I.C,  who  returned  to  Canada  in 
June  1919,  sailed  from  Canada  to  join  the  Imperial  Forces 
on  February  27th  1915  and  was  gazetted  as  an  inspector 
of  ordnance  machinery,  third  class  and  Hon.  Lieut.  A.O.D. 
on  March  15th  1915,  taking  thereafter  a  three  months' 
course  on  field  and  fortress  armament  etc.,  with  another 
three  months  at  Stirling,  Scotland.  Lieut.  Ferrier  left  for 
France  on  September  20th,  1915  and  spent  the  next  three 
years  with  the  B.E.F.  with  a  light  ordnance  mobile  work 
shop,  superintending  repair  and  maintenance  of  guns, 
carriages,  optical  instruments  and  all  manner  of  war-like 
stores.  Lieut.  Ferrier  returned  to  England  in  July  1918 
and  was  stationed  at  Harwich,  Sheerness  and  Chatham 
looking  after  fortress  and  anti-aircraft  armament  and  was 
demobilized  as  Captain  and  I.O.M.  2nd  class,  from  the 
Royal  Army  Ordnance  Corps  when  he  reached  Canada 
in  June  1919  and  was  demobilized.  Finally  Captain 
Ferrier  retu  ned  to  work  or  the  Hydro-Electric  Power 
Commission  of  Ontario  on  July  2nd,  1919  with  whom  he 
is  at  present  engaged. 


Colonel  W.  H.  Magwood,  M.E.I.C,  who  has  recently 
been  elected  vice-chairman  of  the  Ontario  Provincial 
Division,  was  born  in  the  township  of  Mornington,  Ont. 
in  1870  and  was  educated  in  public  schools  and  Collegiate 
Institute  with  matriculation.  From  1891  to  1897  he 
devoted  his  time  to  chain  and  compass  survey  and 
attended  lectures  on  topography,  fortification,  explosives, 
etc.  Later  he  studied  under  T.  H.  Wiggins,  and  F.  D. 
McNaughton,  municipal  engineering.  In  1902  Colonel 
Magwood  formed  a  private  business  which  in  1905  was 
extended  to  Magwood  and  Walker  and  in  1912  the  name 
of  the  firm  was  changed  to  Magwood  and  Stidwill. 

Colonel  Magwood  was  engaged  in  municipal 
engineering  in  eastern  Ontario  in  the  design  and  con- 
struction of  reinforced  concrete  bridges  and  buildings  etc.; 
during  this  period  he  was  acting  resident  engineer,  Ottawa 
Division,  New  York  Central  R.R.  In  August  1915  to 
June  1917  Colonel  Magwood  was  in  the  Canadian  Expedi- 
tionary Forces  in  Canada,  England  and  France  (77th, 
154th  and  28th  Brit.  Inf.)  returning  in  1917  to  his  former 
occupation  of  professional  engineer.  At  present  Colonel 
Magwood  is  town  engineer  for  Cornwall,  Alexandria, 
Maxville,  and  several  rural  municipalities  in  charge  of 
the  survey  and  construction  of  five  miles  of  railway  in 
the  Adirondack  Mountains,  drainage  of  extension  swamp 
lands  in  Caledonia  and  Alfred  townships,  and  general 
municipal  work. 


Chief  Whip  of  British  Columbia  Government 

F.  W.  Anderson,  B.Sc,  A.M.E.I.C,  son  of  the  late 
Wm.  Anderson,  a  well-known  lumberman  of  the  Ottawa 
Valley  and  late  manager  for  J.  R.  Booth  Co.,  Ottawa,  is 


F.  W.  Anderson,   B.Sc,  M.L.A.,  A.M.E.I.C, 
Chief  Government  Whip,  British  Columbia. 
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responsible  more  than  any  other  member  of  the  profession 
for  the  successful  passing  of  the  act  to  incorporate  the 
Association  of  Professional  Engineers  of  the  province  of 
British  Columbia.  In  his  capacity  as  a  member  of  the 
Legislative  Assembly  and  as  an  ardent  advocate  of  the 
status  of  the  engineering  profession,  he  promoted  the 
cause  of  engineers  through  the  stress  of  heated  debate  and 
succeeded  against  considerable  opposition  in  having  the 
act  made  law. 

Mr.  Anderson  was  born  in  1883  at  Ottawa,  Ont., 
educated  at  Ottawa  Collegiate  Institute  and  McGill 
University,  Montreal  (Bachelor  of  Science  in  Civil  Engin- 
eering) and  started  as  instrumentman  with  the  Temiska- 
ming  &  Northern  Ontario  Railway  in  1903.  In  1905  he 
was  in  charge  of  hydrographic  work,  stream  gaging  etc. 
of  the  Georgian  Bay  Ship  Canal  Survey  and  in  1906  he  was 
inspector  on  plants  for  T.  Pringle  &  Sons  of  Montreal. 
In  1907  he  was  engineer  for  the  Eastern  Construction 
Company  on  a  fifty-two  mile  contract  on  the  National 
Transcontinental  Railway.  In  1908  Mr.  Anderson  was 
resident  engineer  for  the  Grand  Falls  Power  Company, 
Ltd.,  of  Grand  Falls,  N.B.  After  spending  some  time  on 
construction  and  other  work  he  went  to  Kamloops  and 
is  now  largely  interested  in  live  stock,  farming  and  irrig- 
ation developments.  He  holds  the  commission  of  Lieuten- 
ant. Canadian  Engineers,  C.E.F.  Mr.  Anderson  was  first 
elected  to  the  Legislative  Assembly  of  B.C.  for  Kamloops 
in  1916  and  he  was  elected  first  deputy  government  whip 
in  1917  and  chief  whip  in  1918. 


Enthusiastic  Champion  of  Profession 

C.  E.  W.  Dodwell,  B.A.,  M.E.I.C,  President  of  the 
Association  of  Professional  Engineers  of  the  Province  of 
Nova  Scotia,  and  Chairman  of  the  Halifax  Branch  of  The 
Institute  occupies  a  premier  position  in  the  development 
of  the  affairs  of  professional  engineers  in  the  Dominion. 
For  over  twenty  years  he  has  worked  assiduously  in 
order  that  engineers  might  occupy  a  higher  place  in 
national  affairs  and  enjoy  greater  prestige  individually 
and  professionally.  When  the  application  was  forwarded 
to  Council  for  permission  to  establish  a  Branch  of  The 
Institute  in  Halifax  his  was  the  first  signature.  In  all  the 
efforts  to  secure  legislation  for  engineers  at  Ottawa  Mr. 
Dodwell  has  been  a  leader,  and  the  zealous  interest  he  has 
taken  from  the  time  that  many  of  the  present  members 
of  The  Institute  were  in  their  boyhood  has  never  waned. 

When  the  committee  was  appointed  by  Council  to 
prepare  a  model  act  for  engineers  it  was  natural  that 
Mr.  Dodwell  should  be  a  member  of  this  committee,  of 
which  as  Chairman  he  was  the  guiding  spirit.  On  this 
occasion  his  fellow  Committee  members  presented  him 
with  a  suitably  engraved  silver  cigarette  holder. 

Writing  of  the  Legislation  situation  present  and  past 
in  a  recent  communication  Mr.  Dodwell  says: — 

"In  our  Act,  as  finally  passed,  there  are,  as  was 
to  have  been  expected,  several  amendments  which, 
while  they  certainly  do  not  improve  it,  cannot  be 
regarded  as  seriously  detrimental  or  poisonous  to  its 


spirit  and  intent.  They  will  be  apparent  on  a 
comparison  between  the  draft  as  prepared  by  the 
general  committee  in  Montreal  in  April  1919  and 
the  final  Act. 

Our  local  Legislation  committee  only  yielded  to 
force  majeure  in  conceding  the  more  or  less  objection- 
able amendments,  feeling  that  any  Act  so  long  as  it 
was  not  emasculated  beyond  recognition,  was  better 
than  none,  because  if  in  final  Statutory  form  it  prove 
inadequate  or  inefficient  to  the  realization  of  the 
legitimate  aspirations  of  the  Profession,  it  would  not 
be  a  difficult  matter  to  have  further  and  favorable 
amendments  made  as  necessities  may  arise  in  the 
future. 


C.  E.  W.  DODWELL,  B.A.,  M.E.I.C. 

The  history  and  progress  of  our  Legislation 
campaign  for  the  past  two  or  three  years,  or  since 
the  Annual  Meeting  of  the  E.I.C.  in  Ottawa  in 
February  1919  have  been  set  forth  very  fully  in  the 
columns  of  The  Journal,  but  a  few  words  regarding 
its  conception  may  not  be  out  of  place  here  because 
the  account  of  our  early  struggles  and  strivings  for 
the  establishment  and  recognition  of  our  profession 
by  Legislative  enactment  may  not  be  lacking  in 
historic  interest  for  future  generations  of  engineers 
throughout  Canada. 

The  general  subject  of  improved  status  was 
pretty  fully  discussed  in  the  ranks  of  the  C.S.C.E. 
and  in  the  Council  in  1885  and  1886.  At  the  Annual 
Meeting  of  the  Society  in  Montreal  in  the  latter  year 
a  resolution  was  passed  providing  for  the  appoint- 
ment by  the  Council  of  a  central  committee  of  five 
in  Montreal  and  sub-committees  of  three  each  in 
Ottawa  and  Toronto.  The  members  of  the  central 
committee  of  five  were  Alan  MacDougall,  chairman, 
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W.  T.  Jennings,  Walter  Shanly,  G.  H.  Webster,  A.  J. 
Hill  and  C.  E.  W.  Dodwell,  and  of  these  I  am  the 
sole  survivor.  The  sub-committee  for  Nova  Scotia, 
appointed  in  Februarv  1896,  comprised  Dr.  Murphy, 
M.E.I.C,  convenor,  W.  R.  Butler,  M.E.I.C,  W.  G. 
Matheson,  M.E.I.C,  and  C.E.W.  Dodwell,  M.E.I.C. 
all  of  whom  are  still  in  the  land  of  the  living. 

A  Bill  drafted  conjointly  with  the  Central  Com- 
mittee in  Montreal  and  the  Nova  Scotia  Committee 
was  presented  to  the  Legislature  in  Halifax  in  Feb- 
ruary 1887.  It  was  passed  by  the  House  of  Assembly, 
but  "deferred"  by  the  Legislative  Council,  and  the 
whole  matter  lay  dormant  in  this  province  from  that 
date  until  the  present  year. 

A  few  words  now  about  the  conception  and 
birth  of  the  E.I.C. 

R.  O.  Wynne-Roberts,  M.E.I.C,  chairman  of 
the  Toronto  Branch  of  the  E.I.C.  in  his  excellent 
inaugural  address  on  January  22nd,  1920,  "A  Genera- 
tion of  Engineering  in  Canada"  said: — "The  late 
Alan  Macdougall  of  Toronto  appears  to  have  been 
one  of  its  active  organizers.  .  .  .".  Here  I  rise  with 
due  diffidence  and  respect  to  prefer  my  claim  to  be 
associated  with  the  late  Mr.  Macdougall  in  the  credit 
for  the  joint  fatherhood  of  the  Society  for  in  1884 
and  1885  he  and  I  earnestly  debated  the  matter  in 
Toronto,  when  I  was  there  (1882  to  1885)  in  charge 
as  division  engineer  of  the  construction  office  of  the 
Ontario  and  Quebec  Railway,  from  Toronto  to  Smiths 
Falls,  (C.P.Ry.).  Subsequently  committees  were 
formed  in  Toronto,  Ottawa  and  Montreal  to  discuss 
details  and  design  the  framework  of  the  proposed 
organization. 

The  Montreal  delegates,  John  Kennedy.M. E.I.C, 
P.  W.  St.  George,  M.E.I.C,  and  H.  G.  Bovey  — to 
meet  those  from  Ottawa  and  Toronto  —  were  elected 
at  a  meeting  at  Mr.  Kennedy's  house  on  Thursday, 
November  11th,  1886.  Later  a  larger  central  com- 
mittee virtually  forming  the  nucleus  of  the  C.S.CE. 
was  set  up  in  Montreal,  the  members  being,  John 
Kennedy,  M.E.I.C,  E.  P.  Hannaford,  G.  H.  Hen- 
shaw,  H.  Wallis, M.E.I.C, P.W.St. George, M.E.I.C, 
H.  T.  Bovey,  K.  Blackwell,  P.  A.  Peterson  and 
C  E.  W.  Dodwell,  M.E.I.C.  The  final  meeting  of 
this  committee  at  which  the  C.S.CE.  was  born,  took 
place  in  the  Board  Rooms  of  the  Harbour  Commis- 
sioners in  Montreal  on  the  20th  of  January  1887. 
It  was  a  notable  and  successful  achievement  in 
obstetrics.  The  infant  that  first  saw  the  light  on 
that  memorable  occasion  throve  from  the  first,  and 
now,  in  its  thirty-fourth  year  has  reached  a  healthful 
and  useful  maturity. 

The  Society  was  duly  incorporated  by  Royal 
Charter  on  the  23rd,  of  June  1887,  and  the  first 
section  of  that  historic  document  gives  the  names 
of  nineteen  engineers  as  constituting  the  Society 
with  others.  In  this  list  my  name  should  have  been 
included,  though  I  was  of  mature  age  (33)  and  an 
Associate  Member  of  the  Institution  of  Civil  Engin- 
eers, and  I  was  thus  robbed  of  an  honor  to  which 
I  felt  that  I  was  entitled.  At  that  time  I  was  division 


engineer  in  charge  of  the  construction  of  the  C.P.Ry. 
from  Windsor  Street,  Montreal  to  Vaudreuil,  the 
late  Mr.  Peterson  being  my  immediate  chief." 

That  Mr.  Dodwell  may  be  spared  many  years  of 
useful  effort,  and  that  he  may  live  to  see  his  untiring 
efforts  in  the  interests  of  the  engineering  profession  bear 
fruit  in  a  greater  measure  is  the  sincere  wish  of  his  host 
of  friends  in  the  profession  which  includes  not  only 
Canada  but  the  United  States  and  Great  Britain. 
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Montreal  Branch 

J.  L.  Busfield,  A. M.E.I.C,  Secretary-Treasurer. 

The  Annual  Meeting  of  the  Montreal  Branch  was 
held  on  Thursday,  May  27th,  and  was  attended  by  about 
100  members  of  the  Branch.  The  Chairman  of  the 
Branch,  Walter  J.  Francis,  M.E.I.C,  presided. 

The  report  of  the  scrutineers,  Messrs.  Beique  and 
Hannaford,  was  read  and  the  result  of  the  elections 
was  as  follows: — 


Chairman, 

Vice-Chairman, 

Secretary-Treasurer, 


Arthur  Surveyer,  M.E.I.C 
J.  H.  Hunter,  A.M.E.I.C 
J.  L.  Busfield,  A.M.E.I.C 


all  by  acclamation.  Messrs.  John  T.  Farmer,  M.E.I.C, 
O.O.Lefebvre,  A.M.E.I.C,  and  G.R. MacLeod,  M.E.I.C, 
were  elected  to  the  vacancies  on  the  Executive  Committee. 

The  Secretary  read  the  Annual  Report  of  the  Branch 
which,  he  explained,  was  really  "a  bringing-up-to-date" 
of  the  Annual  Report  to  The  Institute  covering  the  previous 
calendar  year.  The  accounts  of  the  activities  of  the 
Branch  since  January  are  to  be  found  in  The  Journal  as 
follows:— 

March,  1920, page  155, 

April,        "     "       19, 

May,        "     "     274. 

The  report  deals  at  some  length  with  the  financial  stand- 
ing of  the  Branch  and  particular  reference  is  made  to  the 
fact  that  the  Branch  will  be  placed  on  its  own  financial 
footing  similar  to  all  the  other  branches. 

The  retiring  Chairman  in  a  brief  valedictory  expressed 
appreciation  on  behalf  of  himself  and  of  the  retiring 
officers  and  Executive  Committee  for  the  hearty  co- 
operation of  all  committees  and  members  of  the  Branch, 
and  also  expressed  his  personal  pleasure  at  having  been 
chairman  of  the  Branch  since  its  formation.  Continuing, 
he  proceeded  to  introduce  briefly  each  of  the  elected 
officers  and  committeemen  to  the  meeting,  giving  their 
university  degrees,  affiliations,  and  so  forth. 
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The  Chair  was  then  taken  by  Mr.  Surveyer  as  the 
new  Chairman  of  the  Branch,  who,  in  a  few  well-chosen 
words  thanked  the  Branch  for  the  honour  conferred  on 
him  and  promised  the  faithful  services  of  himself  and  the 
Executive  Committee  during  the  coming  year. 

Votes  of  thanks  were  passed  to  the  members  of  the 
Executive  and  of  the  committees,  special  reference  being 
made  to  the  work  of  the  Chairman  and  Secretary- 
Treasurer. 

At  the  first  meeting  of  the  new  Executive  Committee 
a  quantity  of  routine  business  was  transacted  and  in 
addition  the  following  appointments  were  made  for  the 
year  1920-21:— 


ARTHUR  SURVEYER,  M.C.E.,  M.E.I.C. 
Chairman  Montreal  Branch. 


A. 


Chairman,    Papers    and    Meetings    Committee,    J 
Burnett,  A.M.E.I.C, 

Vice-Chairman,  Papers  and  Meetings  Committee,  V.  I. 
Smart,  M.E.I.C. 

Chairman,  Civil  Section,  O.O.Lefebvre, A.M.E.I.C. 

Mechanical  Section,  John  T.Farmer,M.E.I.C. 
Electrical  Section,     G.K.MacDougall,M.E.I.C. 
Industrial  Section,    S.F.Rutherford.A.M.EI.C. 

In  addition  to  the  above  it  is  confidently  expected  that 
a  Chemists'  and  a  Physicists'  Section  will  be  formed  and 
be  in  operation  before  the  commencement  of  the  winter 
sessions. 

Arthur  Surveyer,  M.C.E.,  M.E.I.C,  the  newly  elected 
Chairman  of  the  Montreal  Branch,  is  one  of  the  best  known 
consulting  engineers  in  Montreal.  He  is  a  graduate  of 
Ecole  Polytechnique  (now  the  Applied  Science  Faculty 
of  the  Universite  de  Montreal)  of  twenty  years  standing, 
and  has  been  associated  with  many  important  works 
throughout  the  eastern  part  of  Canada.  He  has  been 
very  active  in  hydraulic  engineering  particularly,  and  his 


services  are  in  great  demand  in  connection  with  arbitra- 
tions, expert  evidence  and  other  matters  in  this  branch 
of  engineering.  He  has  been  a  member  of  The  Engin- 
eering Institute  of  Canada  for  over  twenty  years  and  has 
been  one  of  its  most  whole-hearted  supporters.  His 
work  in  connection  with  the  Legislation  Committee  and 
other  committees  of  The  Institute  has  been  of  great  value. 
Mr.  Surveyer  is  a  member  of  the  Society  or  Consulting 
Engineers  of  France,  and  is  also  a  member  of  the  Honorary 
Advisory  Council  for  Industrial  and  Scientific  Research 
in  Canada,  in  which  capacity  he  has  given  unstintingly 
of  his  time  and  effort  in  the  furtherance  of  this  most 
important  branch  of  Canadian  development.  He  is  also 
one  of  the  governors  of  the  Universite  de  Montreal  and 
a  valued  member  of  the  Faculty. 

James  H.  Hunter,  M.E.I.C,  the  newly  elected  Vice- 
Chairman  of  the  Montreal  Branch,  is  a  civil  and 
mechanical  engineer  o  high  standing  who  has  been  actively 
associated  with  The  Engineering  Institute  of  Canada  for 
many  years.  He  is  chief  engineer  of  the  Canada  Starch 
Company  and  has  under  his  charge  plants  in  different 
parts  of  the  country.  He  is  a  strong  supporter  of  the  high 
ideals  of  the  engineering  profession  and  of  what  is  best 
in  its  practice. 

John  T.  Farmer  M.E.I.C,  who  has  been  elected  to  the 
Executive  Committee  of  the  Montreal  Branch  is  engaged 
in  mechanical  engineering  in  private  practice  in  Montreal. 
During  the  past  year,  as  Chairman  of  the  Papers  and  Meet- 
ings Committee,  he  provided  a  splendid  programme  of 
meetings  for  the  Branch. 

O.O.Lefebvre,  A. M.E.I.C, recently  elected  to  the  Execut- 
ive Committee  of  the  Montreal  Branch,  is  Chief  Engineer  of 
the  Quebec  Streams  Commission  and  one  of  the  best 
known  French  engineers  in  Montreal.  He  is  a  frequent 
contributor  to  the  literature  of  The  Institute. 

George  R.  MacLeod,  M.E.I.C,  who  has  recently  been 
elected  to  the  Executive  Committee  of  the  Montreal 
Branch,  is  a  graduate  of  McGill  University  and  engineer  of 
lines  and  levels  for  the  City  of  Montreal.  He  is 
well  known  to  the  members  of  The  Institute  through 
holding  the  position  of  Assistant  Secretary  for  many 
years  in  conjunction  with  the  late  Professor  McLeod. 


Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary. 

At  a  meeting  of  the  Executive  Committee  of  the 
Branch  the  following  Standing  Committees  were 
appointed: 

Membership — P.  L.  Allison,   (Chairman),  A.  L.  Killaly, 
P.  P.  Westby,  G.  R.  Langley. 

Meetings  and  Papers— E.  R.  Shirley,  (Chairman),  W.  G. 
Montgomery,  J.  A.  G.  Goulet,  L.  D.  W.  Magie. 

Entertainment — C.  H.  Rogers,  (Chairman),  A.  B.  Gates, 
G.  O.  Cameron,  Geo.  Perks. 
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Legislation — Jas.  Mackintosh,  (Chairman),  B.  L.  Barnes, 
A.  P.  Millar. 

Junior  —  C.  E.  Sisson,    (Chairman),  W.  M.  Cruthers, 
R.  C.  Flitton,  R.  E.  Stavert. 

The  activities  of  the  Branch  will  be  suspended  for  the 
Summer  months,  except  for  the  annual  picnic  in  July. 


Niagara  Peninsula  Branch 

R.  P.  Johnson,  A.M.E.I.C.,  Secretary-Treasurer. 

The  last  meeting  of  the  season  was  held  at  the 
Thorold  Engineer's  Club,  May  28th,  when  a  very 
interesting  talk  and  pictures  were  presented  on  "Modern 
Concrete  Road  Construction, — Machinery  and  Methods," 
by  G.  A.  Sherron,  eastern  manager  of  the  Koehring 
Machine  Co.  of  Philadelphia. 

The  speaker  discussed  the  machinery  used  for  all 
conditions  of  concrete  road  building  and  followed  this 
with  an  extremely  interesting  series  of  lantern  slides 
and  two  reels  of  moving  pictures.  The  last  reel  consisted 
of  an  animated  blue  print  of  the  operation  of  various 
plants  and  was  the  result  of  fifteen  thousand  drawings. 
The  drawings  showed  how  construction  plant  works  and 
operates,  each  unit  in  step  with  the  others,  and  the 
spasmodic  and  ludicrous  actions  of  cranes  and  locomotives 
gave  the  audience  several  good  laughs. 

W.  P.  Near,  M.E.I.C.,  the  new  Branch  Chairman, 
presided  at  this  meeting  and  was  received  with  applause 
by  the  members.    The  attendance  was  thirty. 

At  the  first  meeting  of  the  new  Excutive  Committee 
all  Branch  committees  were  re-appointed  with  the 
exception  of  the  Publicity  Committee.  This  Committee 
will  be  appointed  after  the  General  Professional  Meeting 
in  September  when  the  Executive  will  have  discovered 
those  members  who  prove  most  efficient  on  the  Profes- 
sional Meeting  Sub-committee  on  Publicity. 

The  whole  energies  of  the  Branch  are  now  centered 
upon  preparations  for  the  General  Professional  Meeting  in 
September.  Each  week  sees  several  meetings  of  Com- 
mittees and  Sub-committees  and  a  large  proportion  of  the 
Branch  membership  is  actively  at  work  making  many 
arrangements  and  deciding  what  seem  to  be  almost  endless 
details.  However,  all  this  is  going  to  be  a  very  fine 
thing  because  the  Branch  is  going  to  find  itself  by  draw- 
ing many  members  intimately  together.  Also  we  are 
going  to  discover  a  lot  of  prospective  chairmen  and 
secretaries  and  committee  men  and  thus  develop  our 
big  store  of  latent  ability  and  enthusiasm. 

Members  will  help  along  if  they  will  make  use  of 
every  opportunity  to  tell  the  members  of  other  Branches 
about  the  General  Professional  Meeting  so  that  everybody 
will  be  keen  to  come.  The  great  success  of  the  Annual 
Meeting  of  the  Branch  augures  well  for  what  is  to  come. 


Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C.  Secretary. 

At  a  meeting  of  the  Branch  held  on  May  22nd  to 
consider  the  question  of  holding  the  Western  Professional 
Meeting  under  the  auspices  of  the  Calgary  Branch  this 
summer,  the  special  committee  reported  in  favour  of 
holding  this  meeting  at  Banff,  in  July  or  August. 

After  the  reading  of  messages  from  the  western 
Branches  promising  support,  the  meeting  instructed  the 
committee  to  go  ahead  with  the  arrangements  and 
indicated  the  middle  of  August  as  the  date  most  accept- 
able. 

However,  as  the  committee  found  that  the  parent 
Society  would  be  unable  to  assist  in  a  Western  Professional 
Meeting  this  year  as  two  professional  meetings  had  already 
been  arranged  for  in  the  east,  it  was  decided  to  refer  the 
matter  back  to  the  Branch  before  making  final  arrange- 
ments. 

The  meeting  of  the  Branch  held  on  June  5th  was 
unanimously  in  favour  of  putting  on  the  meeting  at  Banff 
about  August  15th  with  the  Calgary  Branch  assuming 
full  responsibility  but  counting  on  the  other  western 
Branches  for  their  hearty  support.  Communications 
were  received  from  the  several  western  Branches  favour- 
ing the  idea  and  promising  attendance  and  assistance  in 
the  program. 

The  committee  has  since  been  hard  at  work  making 
the  preliminary  arrangements  and  getting  out  an  invita- 
tion which  it  intends  to  distribute  to  western  members 
through  the  Branch  secretaries.  For  the  engineering 
readers  of  The  Journal  whom  it  is  impossible  to  reach 
otherwise  the  invitation  to  attend  this  meeting  as  issued 
by  the  Committee  is  appended. 


Vancouver  Branch 

J.  N.  Anderson,  A. M.E.I.C,  Secretary-Treasurer. 

L.  L.  Brown,  B.Sc,  A.M.E.I.C,  late  lieut.  C.E.F., 
superintendent  of  the  Vancouver  Laboratory,  Forest 
Products  Laboratories  of  Canada  (Dominion  Govern- 
ment), has  been  appointed  lumber  commissioner, 
representing  the  Province  of  British  Columbia  in  the 
Eastern  Provinces,  with  Headquarters  in  Toronto. 

On  the  eve  of  his  departure  to  take  up  his  new  duties, 
Mr.  Brown  was  the  guest  of  honour  at  a  dinner  tendered 
by  his  engineering  friends  in  Vancouver,  and  he  was  the 
recipient  of  a  silver  cigarette  case,  suitably  engraved,  in 
appreciation  of  his  services  in  connection  with  the  finances 
for  the  British  Columbia  Professional  Engineers'  Act. 

E.  P.  Labelle,  Jr.  E.I.C.,  has  been  promoted  from 
the  position  of  chief  engineer  of  the  British  Columbia 
Telephone  Co.,  to  that  of  general  superintendent  of 
Plant. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


373 


The  Association  of  Professional  Engineers  of 
the  Province  of  British  Columbia 

In  accordance  with  the  provisions  of  the  British 
Columbia  Engineering  Profession  Act,  the  Lieut. -Govern- 
or in  Council  has  appointed  the  following  gentlemen  to 
act  as  a  Provisional  Council. 

E.  G.  Matheson,  M.E.I.C.,  Prof,  of  Civil  Engineering, 
University  of  B.C.,  Representing  University  of  B.C. 

D.  O.  Lewis,  M.E.I.C.,  Division  Engineer  C.N.R., 
Victoria,  B.C.;  A.  E.  Foreman,  M.E.I.G,  Chief  Engineer, 
Dept.  of  Public  Works,  Province  of  B.C.,  Victoria,  B.C.; 
W.  H.  Powell,  M.E.I.C.,  City  Surveyor,  Vancouver, 
Civil  Engineers. 

S.  S.  Fowler,  General  Manager,  The  New  Canadian 
Metal  Co.,  Ltd.,  Riondel,  B.C.;  J.  M.  Turnbull,  Professor 
•of  Mining,  University  of  B.C.,  and  consulting  mining 
engineer;  Angus  Davis,  consulting  mining  engineer, 
Vancouver,  Mining  Engineers. 

J.  Peck,  chief  inspector  of  machinery  for  B.C.  New 
Westminster,  Mechanical  Engineers. 

W.  R.  Bonnycastle,  M.E.I.C.,  consulting  engineer, 
Vancouver,  Electrical  Engineers. 

J.  A.  M.  Dawson,  Chief  of  Dominion  Trades  and 
Commerce  Laboratory,  Vancouver,  Chemical  Engineers. 

H.  L.  Robertson,  consulting  engineer,  Vancouver, 
Structural  Engineers. 

At  the  first  meeting  of  this  Provisional  Council  held 
at  Vancouver  on  2nd  June,  Professor  Matheson  was 
elected  President;  D.  O.  Lewis,  Vice-President;  H.  L. 
Robertson,  502-3  Yorkshire  Building,  Vancouver,  B.C., 
was  appointed  Registrar  and  Secretary-Treasurer. 

At  this  meeting  a  form  of  Application  was  drawn  up, 
and  it  was  decided  to  circularise  all  interested  persons, 
at  the  same  time  sending  them  the  necessary  form  and  a 
copy  of  the  Act. 


Canadian  Good  Roads  Association 

At  the  successful  meeting  of  the  Canadian  Good 
Roads  Convention,  held  in  Winnipeg  on  June  4th,  the 
following  members  were  elected  as  the  executive  for  the 
■coming  year. 

A.  E.  Foreman,  M.E.I.C.,  chief  engineer,  Public 
Works  Dept.,  B.C.  as  president;  Dr.  E.  M.  Desaulniers, 


M.L.A.,  of  Montreal,  first  vice-president;  Hon.  Sam.  J. 
Latta,  Minister  of  Highways,  Saskatchewan,  second  vice- 
president;  George  A.  McNamee,  Montreal,  secretary- 
treasurer.  The  advisory  committee  consists  of  U.  H. 
Dandurand,  Montreal,  W.  A.  McLean,  M.E.I.C,  Deputy 
Minister  of  Highways,  Ontario,  B.  Michaud,  Deputy 
Minister  of  Highways,  Quebec,  J.  A.  Duchastel,  Outre- 
mont,  S.  L.  Squire,  Toronto,  past  president,  A.  F.  Mac- 
Callum,  M.E.I.C,  Ottawa,  past  vice-president.  The 
following  directors  were  elected  :-J.  R.  Douglas,  president 
Automobile  Club  of  Canada,  Montreal;  L.  J.  Tarte, 
Montreal;  Hon.  Frank  Carrel,  Quebec;  Mayor  Gale  of 
Vancouver;  S.  R.  Henderson,  president  Manitoba  Good 
Roads  Association,  Winnipeg;  Capt.  Lucius  Allen,  pres- 
ident Ontario  Good  Roads  Association,  Belleville;  G.  F. 
Pearson,  Nova  Scotia;  W.  Findlay,  Toronto;  C.  R.  Wheel- 
ock,  Orange ville,  Ont.;  Russell  T.  Kelley,  president 
Hamilton  Board  of  Trade;  H.  S.  Carpenter,  Deputy 
Minister  of  Highways,  Saskatchewan;  A.  M.  Rankin, 
M.P.P.  Ontario;  T.  P.  Regan,  president  New  Brunswick 
Auto  Association,  St.  John,  N.B.;  H.H.Shaw,  A.M.E.I.C, 
chief  engineer  Public  Works  Department,  Charlotte- 
town,  P.E.I. ;  L.  C.  Charlesworth,  M.E.I.C,  Deputy 
Minister  of  Public  Works,  Edmonton,  Alta.  To  this 
Board  of  Directors  will  be  added  the  presidents  of  the 
provincial  motor  leagues  and  automobile  associations  of 
the  Dominion. 

The  Governor-General  is  to  be  asked  to  be  the  honor- 
ary patron  of  the  association,  with  the  provincial  Lieut. 
Governors  as  honorary  vice-patrons,  and  Sir  John  Eaton 
as  the  patron  of  the  association. 

Extract  from  the  minutes  of  the  annual  general 
meeting  of  the  Canadian  Good  Roads  Association,  held 
in  the  Royal  Alexandra  Hotel,  on  Thursday  evening, 
June  3rd,  1920. 

UNANIMOUSLY  RESOLVED:  "That  the 
"  Canadian  Good  Roads  association  in  annual  Con- 
"  gress  at  Winnipeg,  Acknowledges  with  pleasure 
"  the  message  of  the  Council  of  The  Engineering  Insti- 
"  tute  of  Canada,  and  desires  to  endorse  the  view 
"  expressed  by  the  Council  that  the  supervision  and 
"  inspection  of  highway  work  of  all  descriptions 
"  should  as  far  as  practicable  be  entrusted  by 
"  municipal  and  provincial  authorities  to  qualified 
"  engineers,  and  young  men  with  technical  qualifi- 
"  cations,  in  order  that  the  experience  thereby 
"  obtained  may  be  usefully  conserved  and  expanded 
"  to  the  future  national  advantage  in  this  important 
"  public  undertaking." 
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Corporation  of  Professional  Engineers  of  the 
Province  of  Quebec 

The  first  meeting  of  the  Corporation  of  Professional 
Engineers  of  the  Province  of  Quebec  was  held  at  the 
headquarters  of  The  Engineering  Institute  of  Canada,  176 
Mansfield  St.,  Montreal  on  Thursday,  May  27th,  1920. 
The  meeting  was  a  lively  one  with  considerable  discussion. 
The  majority  of  members  wished  to  elect  the  provisional 
council,  which  had  undertaken  all  the  work  of  preparing 
the  legislation  authorizing  the  incorporation  of  the  associ- 
ation and  compiling  the  by-laws  as  the  first  formal  council 
of  the  corporation.  A  small  minority  objected  to  this  and 
this  objection  led  to  several  amendments  being  suggested 
and  a  proposition  that  the  nominations  be  thrown  open 
to  a  vote  by  ballot.  The  amendments  were  voted  down 
one  by  one  and  eventually  the  provisional  council  was 
elected  by  a  very  large  majority  for  the  ensuing  term  as 
the  first  council  of  the  new  Corporation  of  Professional 
Engineers. 

It  was  decided  to  elect  a  council  of  eight  members, 
five  from  the  district  west  of  Three  Rivers,  and  three 
from  that  east  of  the  same  city,  chiefly  from  Quebec  City. 
The  following  members  were  elected: — West  of  Three 
Rivers:— Arthur  Surveyer,  M.E.I.C,  W.  F.Tye,  M.E.I.C., 
Walter  J.  Francis,  M.E.I.C,  K.  B.  Thornton,  A.M.E.I.C. 
and  Frederick  B.  Brown,  M.E.I.C,  of  Montreal.  East  of 
Three  Rivers:— A.  R.Decary,  M.E.I.C,  A.  B.  Normandin, 
A.M.E.I.C.  and  J.  Gibeau,  A.M.E.I.C,  of  Quebec  City. 
A.  R.  Decary  of  Quebec  City  who  had  presided  over 
the  deliberations  of  the  provisional  council,  presided  at  the 
meeting  with  Frederick  B.  Brown  as  Secretary.  Mr.  Decary 
recounted  the  work  done  during  the  past  year  for  the 
organizing  of  the  Corporation  of  Professional  Engineers  of 
the  province,  affiliated  with  The  Engineering  Institute  of 
Canada,  with  headquarters  at  Montreal.  The  Act,  he 
said,  was  simply  transferred  from  The  Engineering  Institute 
of  Canada  to  the  new  Corporation  of  Professional  Engin- 


eers, making  the  usual  provisions  for  membership  and 
by  laws.  Annual  meetings  will  be  held  at  the  head- 
quarters of  the  Corporation  in  Montreal.  Continuing, 
Mr.  Decary  said  that  this  movement  had  been  started  by  the 
Quebec  engineers,  after  the  formation  of  The  Engineering 
Institute  of  Canada,  and  every  province  of  Canada,  with 
the  exception  of  Ontario  and  Saskatchewan,  had  followed 
suit.  Following  the  election  of  the  council,  of  whom  half 
are  to  remain  in  office  for  two  years  and  half  for  one 
year,  the  meeting  settled  down  to  the  work  of  adopting 
the  by-laws  of  the  corporation  which  were  read  and 
adopted  with  some  minor  amendments. 

At  a  subsequent  meeting  of  the  council  the  following 
officers  were  elected: — President,  A.  R.  Decary,  Quebec; 
Vice-President,  Walter  J.  Francis;  Honorary  Secretary- 
Treasurer,  Frederick  B.  Brown. 


EMPLOYMENT  BUREAU 

Supplement  to  Situations  Vacant 

Designers,  etc. 

Four  designers  for'  reinforced  concrete  work,  two 
instrument  men,  two  electrical  engineers.    Box  133. 

Chemical  Engineer 

Chemical  engineer.  Montreal  industrial  company 
requires  services  of  a  young  chemical  engineer  aquainted 
with  fuel  and  steam  problems.  Salary  $3,000  to  $3,500. 
Box  134. 

Municipal  Engineer 

Engineer  wanted  for  Ontario  city  with  municipal 
experience.  Must  be  thoroughly  qualified  and  in 
possession  of  P.L.S.  certificate.  Population  of  city 
33,000.    Box  135. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


19th  June,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described   in 
July,  1920. 

Fraseb  S.  Keith,  Secretary. 


♦The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  bix  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I.-1V.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


BOURGET— PAUL  BLAGDON,  of  Britannia  Bay,  Ont.  Born  at  Regina,  Sask., 
Jan.  9th,  1895;  Educ,  Ottawa  Collegiate  Inst.,  (private  tuition,  math,  I.C.S.,  survey- 
ing; 1912-14,  rodman  C.  P.  R.  mtce,  constrn.  &  ac'tg.  instrman;  1914-1"),  res.  cut's. 
asst.,  Colborne.  Ont.;  1915,  mech.  dftsman  &  design,  P.  W.  D.,  Victoria  Shipyards. 
Ottawa;  1916-19,  Lieut,  with  First  Bn.  Can.  Engrs.,  Can.,  Eng.  &  France;  1919-20% 
interviewing  offices,  D.  S.  C.  R.,  examination  of  men  applying  for  industrial  educ: 
1920  to  date,  i'c  of  loans  for  purchase  of  machinery,  etc.,  for  retrained  graduates 
D.  S.  C.  R.,  Ottawa,  Ont. 

References:  J.  E.  Cauchon,  W.  H.  McGaan,  A.  R.  Dufresne,  A.  Macphail   J   E 
LaRochelle,  A.  St.  Laurent. 


BURROUGHS— CHARLES  WESLEY,  of  Montreal,  Que.  Born  at  Limebank 
Ont.,  June  28,  1888;  Educ,  B.Sc, Queen's  Univ.  1911;  1912,  asst.  engr.  to  C.  J.  Gold- 
mark,  on  constrn.  of  shops;  1912-15,  demonstrator  &  lecturer  in  mech.  engr'g.  Queen's 
Univ;  Jan.  1916-June  1918,  combustion  engr.  for  Riordon  Pulp  &  Paper  Co.,  Hawkes- 
bury,  Ont.,  i/c  of  steam  plants  at  Hawkesbury,  Merritton  &  designed  boiler  plant 
for  Mill  at  Kipawa;  June  1918-May  1920,  consltg.  power  plant  engr.,  for  Ha  Ha  Bay 
Sulphite  Co.,  Port  Alfred,  Que.,  &  Chandler  Que.;  Mill  of  the  Chicoutimi  Pulp  Co  , 
At  present,  consltg.  engr.  for  pulp  &  paper  mills,  etc.,  offices  605  McGill  Bldg.  Mont. 

References:  F.  T.  Peacock,  J.  T.  Farmer,  W.  E.  L.  Dyer,  R.  O.  Sweezey    A 
Macphail,  L.  Malcolm. 


BOSTWICK— ROBERT  RENDALL,  of  Moncton,  N.B.  Born  at  Kingston 
N.B.,  Apr.  22nd,  1890,  Educ,  Graduate  of  Kingston,  N.B.,High  School,  1910, 1910-15, 
dftsman,  (field  &  office)  on  surveys  &  mtce.  work,  C.  P.  Rly.;  at  Brownville  Jet. 
&  St.  John;  1915-16,  dftsman  &  instrman,  Can.  Govt.  Rlys.,  Truro;  1919  to  date, 
chf.  engr's.  office,  Can.  Nat.  Rlys.,  Moncton,  design  of  switches,  frogs,  trackwork  & 
coaling  plants. 

References:  C.  B.  Brown,  F.  B.  Tapley,  S.  B.  Wass,  H.  J.  Crudge,  R.  H.  Emmer- 


CALDER— LESLIE  RAYMOND,  of  Banff,  Alta.  Born  at  Cannington,  Sask., 
May  5th,  1894;  Educ,  B.  A.,  Queen's  Univ.,  Kingston,  1914,  D.  L.  S.  Feb.  1920; 
1911-12,  instrman  i'e  party  under  H.  K.  Moberly,  S.  &  D.  L.  S.  on  townsite  survey 
&  miscellaneous  work  in  Sask.;  1913,  rodman  on  constrn.  G.  T.  P.  Ry.;  1914, 
articled  asst.  to  C.  M.  Walker,  A.  &  D.  L.  S.,  on  townsite  &  miscellaneous  survey 
in  Rky.Mt.  Park;  Nov.  1914-Oct.  1918,  on  active  service,  first  as  lieut.,  later  capt. 
i/c  of  survey  parties,  rly.  constrn.,  etc;  At  present,  Brett  Hospital,  Banff,  Alta.. 
under  S.  C.  R. 

References:  D.  Lyell,  C.  M.  Walker,  J.  M.  Wardle,  H.  M.  T.  Hodgson. 


CUNNINGHAM— JOHN  FURGUSON,  M.  C,  of  Stratchcona,  Alta.  Born 
at  Manchester,  Eng.,  Oct.  11th,  1895;  Educ,  (2  yrs.)  Edmonton  Tech.  High  School, 
Elect.  Course  American  School  Correspondence;  1912-14,  Elect,  installations,  Burnnam 
Frith,  Pennie  Newman,  Elect.  Co's.  Edmonton,  &  engr.  on  Sturgeon  River  develop- 
ment; 1915,  drilling  operations,  Banff,  D.  P.  W.  Dept.;  1916  to  Aug.  1919,  on  active 
service,  sapper  i/c  pipe  lines,  pump  stations,  etc.,  (decorated  with  Military  Cross) 
1919  to  date,  carrying  on  business  as  Cunningham  Bros,  contractors  &  drillers  for 
water,  oil  &  minerals. 

References:  E.  P.  Fetherstonhaugh,  F.  M.  Brickenden,  L.  B.  Elliot,  R.  Cun- 
ningham, A.  Macphail. 


FALLS— ORVILLE  MERVON,  of  Toronto,  Ont.  Born  at  Wiarton,  Ont., 
24th  Feb.,  1893; Educ,  B. A. Sc,  of  Toronto,  1914,  6  mos.  (priorto  1912)  gen.  municipal 
work  for  contractor;  1912  (6  mos.)  instrman  on  constr'n.,  Algoma  &  Hudson  Bay 
Railroad;  1913  (6  mos.)  instrman  on  track  laying  etc.,  C.  N.  R.;  1914  (4  mos.)  insp. 
on  constrn.  of  concrete  road  for  town  of  Oakville,  Ont.;  1914-18,  engaged  at  different 
times  by  Can.  Insp'tn.  Co.,  Imp.  Ministry  of  Munitions,  Can.  Aeroplanes  Ltd., 
Curtiss  Aeroplanes  Ltd.,  as  insp.  of  shell  parts,  shells  &  metal  parts  of  areoplanes; 
1919-20.  dftsman,  instrman  for  E.  A.  James,  Ltd.,  consltg.  engrs.;  At  present,  designer 
&  dftsman  for  Barber  &  Wynne-Roberts,  consltg.  engrs.,  Toronto,  Ont. 

References:  E.  A.  James,  E.  M.  Proctor,  P.  Gillespie,  C.  R.  Young,  J.  A.  Bell, 
F.  Barber,  R.  O.  Wynne-Roberts,  W.  A.  McLean. 


FOR  ADMISSION 


BREMNER— ALEXANDER  MUNRO,  of  Prince  Rupert,  B.C.  Born  at 
Cullen,  Banffshire,  Scotland,  Mar.  19th,  1884.,  Educ,  Public  School&  Home  Study; 
5  yrs.  apprenticeship  in  Architect  &  Surveyor's  Office,  Scotland ;  1910-16,  instrman, 
dftsman  &  chainman  for  G.T.P.  Ry., Mountain  Div.;  1916-17,  dftsman  for  Edmonton 
Dunvegan  &  B.  C.  Ry.;  1917-19,  overseas  with  Can.  Engrs.;  Oct.  1919  to  date,  chief 
dftsman,  Office  of  Div.  Engr.,  G.  T.  P.  Ry.,  Prince  Rupert,  B.C. 

References:  J.  A.  Heaman,  W.  S.  Fetherstonhaugh,  W.  H.  Tobey,  M.  A.  Bur- 
bank,  W.  R.  Smith,  A.  Wimbles,  F.  J.  George. 


FOX— CHARLES  ALLEN,  of  Montreal,  Que.  Born  at  Coaticook,  Que., 
Mar.  13th,  1886;  Educ,  B.Sc.  (Mining)  McGill  Univ.,  1911;  One  term  in  Geology, 
Yale  Univ.,  1912;  1906,  Mch.  shop  practice,  Jenckes  Machine  Co.,  Sherbrooke,  Que.; 
Summers,  1908-09-10,  Gen.  mining  &  surveying,  A.  O.  Norton  Mine,  Suffield, 
Que.,  and  two  field  seasons  and  one  winter,  Can.  Geological  Survey,  till  1913;  1913-15, 
and  1917,  Dept.  mgr.  &  estimator,  Douglas  Milligan  Co.;  1915-16,  Dist.  mgr.  & 
Sales  Engr.,  Keystone  Fireproofing  Co.;  1918,  with  Jacobs  Asbestos  Mining  Co. .laying 
out  factory  &  operating;  June  1919  to  present.  Sales  mgr.  &  engr.  for  H.  H.  Robert- 
son Co.,  of  Sarnia  on  special  designs,  estimates,  etc. 

References:  F.  D.  Adams,  J.  B.  Porter,  H.  M.  MacKay.  W.S.  T.ea.N".  M.  McLeod 
C.  Batho,  C.  H.  Fox,  F.  S.  Fowler,  A.  A.  Young,  E.  A.  Jamieson,  G.  A.  Gillies. 
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FREEMAN— GEORGE  LEONARD,  of  Mattawa,  Ont.  Born  at  Gray  U.S.A., 
Sept  6th  1-1  EducB.S.  in  C.E.,  Maine  Univ.,  1903;  June  1903-Apr  190b,  dftsman. 
S'ner &  fieldman  or  I.W.  Jones,  Milton,  N.  H.,  hydro,  elect  &  steam  power 
pfants  paper!Pulp,  leather  board  &  fibre  mills;  Apr.  1906-Oct  1909,  des.gner  & 
asst.  engr  for  Elk  Tanning  Co.,  Ridgway,  Pa. ;  Oct.  1909-1918  With  Moult  on  Engr  g^ 
Corpor  Portland.  Maine,  as  chf.  engr.,  also  engaged  at  different  times  with  Winchester 
Repeating  An,,,  Co.,  New  Haven,  Conn.,  Rundl.tt  &  Verr.ll  Co  &  Shipbuilding 
cl,  Porthind,  Maine  in  constrn.  work;  191S-1919,  with  The  Foundation  Co..  New 
York  as  asst.  engr.  i  c  of  all  design  &  est.  in  Eng.  office;  1919  to  date,  withKipawaCo., 
Ltd.,  Mattawa,  Ont.,  as  mgr.  of  engr'g. 

References:  F.  O.  White,  A.  K.  Grimmer,  R.  F.  Davy,  C.  B.  Thome,  S.  Wang. 

FRIEDMW— FERDINAND  J.,  of  Montreal.  Born  at  New  York,  May 
19th  1887-  Educ  ,  B.  S.,  M.  I.  T.  1908,  spec,  course  on  power  plants  at  Urookiyn 
I'olv  Inst'-  1908-13,  engr.  with  Walker  &  Chambers,  N.Y.  City,  designed  &  super- 
intended heating,  ventilating  &  power  plants;  1913  to  date,  (Private  practice  as 
consltg.  and  mech.  engr.,  designing  &  supervising  power  plants,  heating  &  ventilating 
plants. 

References:  G.  K.  McDougall,  G.  R.  Heckle,  E.  R.  Pease,  J.  C.  McDougall. 

P.OODCHILD — RALPH  HENRY,  of  Calgary  Alta.  Born  at  Montreal,  Que. 
Apr  30th  l884;Educ.;(3K  terms)  McGill  Univ.  B.  A.  Sc,  1905-07-09-10;  1906, 
timekeeper  with  C.  P.  Ry.;  1907-08,  timekeeper,  rodman  &  asstp  engr  with  Can 
White  Co.,  on  Power  Ho.  constrn.,  &  Soulanges  Power  House,  P.Q.;  1909,  i/c  of 
making  of  reinforcement  for  Waterman  Pen  Factory,  St.  Lambert;  1910-11  i/c i  re- 
inforced concrete  constrn.  &  also  dftsman  &  instrman  for  C.  P.  Irrig.  Dept  ;  1911- 
Mar  1916,  &  Aug.  1919  to  date,  with  Dom.  Govt,  making  irrig.  insptn.  &  surveys 
in  Sask.  &  Alta.;  Apr.  1916-July  1919,  overseas  service,  Can.  Pioneers,  &  Can.bngrs. 

References:  A.  S.  Dawson,  H.  B.  Muckleston,  M.  H.  Marshall,  P.  M.  Sauder, 
P.  J.  Jennings. 

KENNEDY— FRANK  WHITE  SMITH,  of  St.  Catharines,  Ont.  Born  at 
Parry  Sound,  Ont.,  Dec.  19th,  1885;  EducHigh  School;  Jan  1906-May  1907  .rodman 
on  constrn  C.  N.  Rly.,  May-Dec,  1907,  concrete  inspector,  C.  N.  Que.  Rly.;  1908-12 
with  Transc.  Rly.,  rodman  on  survey,  (Sept.  1908-July  1909),  concrete  inspt.;  July 
Dec  1909),  instrman  (Jan.  1910-Feb.  1912);  Mar.-Dec,  1912,  res.  engr.,  C.  N.  Rly. 
Feb  1913-Mar.  1914.  with  C.  P.  Rly..  instrman  (Feb.-June,  1913),  res.  engr.  supr 
div  (June  1913-Mar.  1914);  Apr.-Oct.,  1914,  instrman,  Intercolonial  Rly.  Survey; 
July-Dec.  1916,  cost  accountant,  Welland  Ship  Canal;  Jan.  1917  to  date,  sr.  instrman, 
with  Hydro-Elect.  Power  Commission  on  Chippawa  Development  Scheme. 

References:  A.  C.  D.  Blanchard,  F.  W.  Clark,  G.  H.  Lowry,  R.  P.  Johnson, 
J.  R.  MacKenzie,  H.  L.  Bucke. 

KIRKPATRICK— ROBERT  ALONZO,  of  Nelson,  B.C.  Born  at  Parrsboro, 
N  S  Nov.  15th,  1890;  Educ,  Undergraduate,  McGill  Univ.,  (2  yrs.  C.  E.  course); 
1907-08,  with  Lardeau  Light  &  Power  Co.,  Ferguson,  B.C.,  power  plant  operating  & 
small  installations;  1909,  transmission  line  for  Ferguson  Mines,  Ltd.;  Apr.  1911-Oct. 
1911,  instrman  on  municipal  work,  A.S.Dickinson,  St.  Lambert;  Dec  1912-Mar. 
1913  with  J.  J.  Watson  &  Son,  Calgary,  Alta.,  i/c  of  lime  quarry  &  kilns;  March 
1913  to  date,  with  D.  P.  W.  Kootenay  Dist.,  B.  C,  as  jr.  asst.  engr.,  &  at  present, 
er.  asst.  engr.,  having  superv'n.  of  dredging,  river  improvements,  wharf  constrn.,  etc. 

References:  J.  P.  Forde,  W.  Ramsey,  W.  J.  E.  Biker,  W.  F.  Richardson,  H.  F.  V. 
Meurling.  i 

LAWSON— WILLIAM  JOHN,  of  Fredericton,  N.B.  Born  at  Hopewell  Hill, 
N  B  Mav  26th,  1894;  Educ,  B.Sc  in  C.  E.,  Univ.  of  N.B.,  1915;  1914-1919,  On 
active  service,  2nd  &  6th  Brigade  C.F.A.,  (Aug.-Nov.  1919)  transitman  forest  survey; 
May  1920  to  date,  Provincial  Road  Engineer's  Office,  Fredericton,  N.B. 

References:  B.  M.  Hill,  H.  M.  Armstrong,  D.  W.  Burpee,  B.  H.  Kinghorn,  S. 
B.  Wass. 

M  \RROTTE — LOUIS  HENRY,  of  Montreal,  Que.  Born  at  Montreal,  Deo. 
"23rd  1882;  Educ,  B.Sc,  McGill  Univ.,  1904;  (Summers)  1901-02.  Royal  Elect.  Co., 
Shops;  (Summer)  1903.  Mont.  Str.  Rly.  Co.,  rail  bonding;  May  1904-Apr.  1910, 
with  Montreal  L.  II.  P.  Co.,  gen.  testing,  i.c  of  meter  &  instr.  tests,  asst.  to  supt. 
of  constrn.  &  later  asst.  supt.  of  stations,  (mtce  &  operation);  Apr.  1910-11,  with 
Central  Georgia  Power  Co.,  U.S.A.,  i/c  of  bldg.  distrib.  systems,  operation  of  sub- 
stations in  Macon,  Forsyth  &  Griffin,  Ga.,  also  designed  &  installed  Barnesville  St., 
Ga;  1911-13,  i'c  of  bldg.  transmission  line.  South  Porcupine  Ont.;  May  1913  to  date, 
with  Mont.  Public  Service  Corp.  &  Can.  Light  &  Power,  Co.,  i'c  of  layouts,  install- 
ations, &  asst.  to  ch.  engr.,  at  present,  supt.  of  operation  Mont.  Public  Service  Corp. 
.&  asst.  to  Gen.  Mgr. 

References:  K.  B.  Thornton,  R.  M.  Wilson,  F.  B.  Brown,  J.  A.  Shaw,  G.  K. 
McDougall,  J.  A.  Burnett,  J.  S.  H.  Wurtele. 

M.  I ; WEN— HAROLD  JAMES,  of  Calgary,  Alta.  Born  at  Brantford,  Ont., 
May  18th,  1891;  Educ,  B.A.Sc,  E.E.,  Toronto,  Univ.,  May  1st,  1912;  1912  to  date, 
with  Canadian  Westinghouse  Co.,  in  various  capacities,  since  1913,  sales  engr.  & 
since  June  1919,  mgr.  i/c  of  Calgary  &  Edmonton  offices  &  Prov.  of  Alta. 

References:  G.  W.  Craig,  W.  Pearce,  A.  S.  Dawson,  H.  B.  Muckleston,  A. 
Ingraham. 

MONTGOMERY  MBLVIN  ALAN,  of  Prince  Rupert,  B.C.  Born  at  St.  Paul, 
Minnesota,  I  •'.  I.  17th,  1891;  Educ,  3^  yrs.  C.B.,  Arts.  High  Sohool,  St.  Paul;  1012-18, 

with  N  I'  lily  .  rodinan,  inspt.  mtce.  of  way,  etc;  1914-June  1916,  G.  N.  Rly..resurvey 
of  Winnipeg  lines,  as  rodman  &  computer;  Sept.  1916-1918,  Aug.  1919  to  date,  with 
G.  T.  I'.  Rly.,  as  follows;  rodman,  line  inapt.,  instrman  i/c  of  party,  Can.  Ferry  Ship 
irn .,  At.  present,  i/c  of  mtce.  party,  Mt.  Div.,  April,  1918-July  1919,  Overseas 
Rly.  Constrn.  Bn. 

References:  W.  H  Tobey,  W.  S.  Fetherstonhaugh,  J.  A.  Heaman,  G.  C.  Dunn, 
R.  W.  Ross  R.  P.  Graves,  P.  E.  Thian. 


MORRIS— JOHN  WILLIAM,  of  St.  John's  Nfid.  Born  at  Wallace,  N.S.. 
Sept.  2nd,  1872;  Educ,  B.A.Sc,  MoGil!  Univ.  1894;  1894,  with  St.  John,  N.B.  & 
Halifax,  N.S.,  Str.  rlys.;  1895-96,  Mont.  Str.  Rlys.;  1896-98,  Royal  Elect.  Co.;  1898, 
Cataract  Power,  Co.;  1899-1900,  Str.  Rly.  Constrn.,  Kingston,  Jamaica,  B.W.I., 
Georgetown,  Demerara,  B.G.;  1901  to  date,  Supt.  Elect.  Dept.,  Reid  Nfld,  Co., 
St.  John's,  Nfld. 

References:  W.  Scott,  F.  W.  Angel,  H.  Holgate,  A.  R.  Chambers,  J.  B.  Baird, 
F.  H.  Balfour. 

MOUNT— WILFRED  ROWLAND,  of  Edmonton,  Alta.  Born  at  Reading, 
Eng.,  Dec  5th,  1888;  Educ,  (Tech.)  Camborne  School  of  Mines,  Cornwall,  Eng.; 
1910,  ch.  asst.  to  J.  S.  Henderson,  Camborne,  Eng.;  1910-11,  gen.  asst.  Broomassie 
Mines,  Gold  Coast,  W.  A.;  1911-14,  asst.  to  dist.  engr.,  C.  N.  Rly.,  Lac  St.  Anne 
Div.  Alta.,  and  various  surveys  for  A.  &  D.  L.  S.,  also  instrman,  city  engrs.  dept., 
Edmonton,  Alta.;  1914-19,  in  command  of  units  &  i/c  of  surveys,  location,  etc., 
later  maj.  of  Royal  Engrs.,  (awarded  M.C.) ;  1919  to  date,  with  city  engr.,  Edmonton, 
Alta. 

References:  E.  K.  Hall,  R.  J.  Gibb,  A.  W.  Haddow,  D.  Lyell,  D.  Hillman. 

PATERSON— WILLIAM  BRUCE,  of  Toronto,  Ont.  Born  at  DenGeld,  Ont., 
Oct.  30th,  1889;  Educ,  B.A.Sc,  Toronto,  1919;  May  to  Aug.  1916,  dftsman,  & 
Nov.  1917  to  June  1918,  asst.  engr.  with  Sheldons,  Ltd.;  Sept.-Oct.  1916,  operating 
traction  engine;  May-July,  1917,  Gauge  Insptn.  Laboratory,  Imp.  Munitions  Board, 
Ottawa;  May-Dec  1919,  sales  engr.,  American  Blower,  Co.;  Dec  1919  to  date, 
office  mgr.,  with  Can.  Sirocco  Co.,  Ltd.,  Toronto  Office. 

References:  L.  M.  Arkley,  C.  R.  Young,  P.  Gillespie,  H.  E.  T.  Haultain, 
J.  R.  Cockburn. 

PUTMAN— CLARENCE  VICTOR,  of  Ottawa,  Ont.  Born  at  Anncaster,  Ont., 
2nd  October,  1888;  Educ,  B.Sc,  Queen's  Univ.  1915.  1912,  on  geological  survey; 
1913,  summer,  Geodetic  Survey  of  Canada,  chief,  plane  table  survey;  summer  1914, 
building  insp.  under  W.  B.  Garnock,  City  of  Ottawa  Public  Schools;  1916,  8  mos., 
draftsman  and  gen.  engr.  asst.,  Ottawa  waterworks,  1916-18,  asst.  engr.,  Ottawa 
waterworks,  in  chg,  of  survey,  design,  estimates  and  constrn.  of  water  mains  etc.;  and 
in  full  chg.  of  allpetometer  water  waste  survey  work,  office  records  and  drafting; 
Nov.  1918-Apr.  1919,  investigator  on  class'n  of  Civil  Service,  engr.  and  tech.  branches 
of  service;  1919  to  present  acting  and  asst  ch.,  organization  br.  C.S.C.  in  responsible 
chg.  of  all  class'n  matters. 

References:  J.  B.  McRae,  W.  F.  M.  Bryce,  A.  F.  Macallum,  L.  W.  Gill,  L. 
Malcolm,  G.  G.  Gale. 

QUAIL — JAMES,  of  Winnipeg,  Man.  Born  at  Downpatrick,  Ireland,  March 
17th,  1889;  Educ,  Diploma  Toronto  Univ.,  S.  P.  S.,  1909;  1909-10,  detailing  & 
designing  steel  &  concrete  work  for  Hamilton  Bridge  Works,  Can.  Foundry  Co., 
&  Smith,  Carey  &  Chace,  Toronto;  1911-12,  with  C.  N.  R.  Bridge  Dept.,  designing 
concrete  &  timber;  1912-15,  detailing  squad  boss,  and  sales  engr.,  Man.  Bridge  & 
Iron  Works;  1915  to  date,  mgr.  of  Winnipeg  office,  Can.  Bridge  Co.  Ltd. 

References:  F.  C.  McMath,  T.  R.  Deacon,  J.  G.  LeGrand,  J.  Rocchetti,  W.  M. 
Scott,  E.  V.  Caton. 

STROME— IVAN  ROY,  of  Calgary,  Alta.  Born  at  Brandon,  Man.,  July  6th, 
1889;  Educ, B.A.Sc,  Toronto  Univ.,  1914;  Seasons  1912-13,  rodman  &  1st.,  asst.  on 
location  survey,  for  So.  Alta.  Land  C,  Medicine  Hat;  1914  to  date,  with  the  dept. 
interior,  Calgary,  in  various  capacities,  starting  as  dftsman,  dist.  hydrom.  engr. 
and  at  the  present  time  asst.  hydraulic  engr.  reclamation  service,  irrigation  div., 
served    overseas,  1916-19,  as  lieut.  in  Can.  Pioneers  and  tr.  to  R.A.F. 

References:  F.  H.  Peters,  B.  Russell,  Jr.,  N.  M.  G.  Sutherland,  G.  N.  Houston, 
A.  L.  Ford,  D.  W.  Hays,  P.  M.  Sauder.  V.  M.  Meek. 

WAIN— JOHN  BERNARD,  of  Montreal.  Born  at  Bradford,  Yorks,  England, 
March  11th,  1890;  Educ,  3  yrs.  course  in  C.E.  Bradford  Tech.  Coll.,  1908,  I.C.S. 
course  in  Bridge  Engr.;  1908,  Summer,  Field  instructor  of  surveying,  Bradford  Tech. 
Coll.  1908-11,  with  G.T.P.  as  rodman,  dftsman  &  estimator;  1911  to  date,  with 
G.T.R.  as  field  dftsman,  instman,  estimator,  senior  dftsman,  chief  dftsman  &  land 
accountant  Montreal,  Office  engr.,  Detroit;  At  present  chief  dftsman  Valuation 
Dept.,  Montreal. 

References:  W.  McNab,  A.  Crumpton,  A.  S.  Going,  H.  B.  Stuart,  H.  R.  Safford, 
F.  H.  McGuigan,  Jr. 

WAYCOTT— RICHARD  LEWIS,  of  New  Glasgow,  N.S.  Born  at  St.  John, 
N.B.,  Feb.  22nd.  1886;  EducHigh  School,  Private  tuition  (Math.);  1906-07,  chain- 
man  &  rodman,  G.  T.  Ry.;  1907-08,  asst.  dftsman,  G.  T.  Ry.,  Dist.  "F.";  1908-10, 
dftsman  G.  T.  Ry.  constrn;  1910-12,  transitman,  G.  T.  Ry.  constrn.;  1912-13,  acting 
res.  engr.  G.  T.  Ry.  constrn;  1913-15,  transitman,  C.  N.  Ry.,  preliminary  &  location 
work;  1915  to  date,  field  engr.,  Nova  Scotia  Steel  &  Coal,  Co. 

References:  W.  G.  Matheson,  G.  D.  MacDougall,  A.  R.  Chambers,  A.  M. 
Macgillivray,  G.  F.  Richan. 

WHYTE— KEITH  OGILVIE,  of  Montreal,  Que.  Born  at  Nazara,  India. 
July  1885;  Educ,  Dollar  Acad.  Scot.,  &  spec  classes  in  math.,  mech.  &  mech.  engr., 
Armstrong  College,  Eng.;  1903-06,  apprentice  to  W.  Jackson  &  Co.,  mech.  engrs. 
Aberdeen,  Scot.;  1906-08-11,  aptce.  &  jr.  dftsman,  E.  Scott  &  Mountain,  mech.  & 
elect,  engrs.,  Newcastle,  Eng.  also  journey-man  erector  of  machinery  on  site;  1912-16, 
elect,  contractor,  in  Oshawa,  &  Dist.,  Ont.;  1916-19,  On  Active  Service,  with  different 
Bns.  in  Eng.  &  France,  gazetted  Nov.  1919;  Aug.  1919-Mar.  1920,  demonstrator  in 
mech.  dftg.  in  S.  C.  R.,  Tor.  Univ.;  At  present,  dftsman,  Dom.  Bridge  Co., 
Montreal. 

References:  F.  Newell,  G.  E.  Bell,  A.  Peden,  R.  H.  Findlay,  F.  Gaskill,  O. 
Margieson. 
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FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF   MEMBER 

BROWN— FRANK  ALEXANDER,  of  Auckland,  New  Zealand.  Born  at  Glas- 
gow, Scotland,  Dec.  17th,  1876;  Educ,  Glasgow  Tech.  Coll.,  Glasgow,  Scotland, 
1891-92;  1892-99,  (2yrs.)  elect,  engr's  apprentice,  with  McCulloch  &  Kennedy, 
Kilmarnoch,  (5  yrs.)  D.  &  W.  Henderson,  engrs.  &  shipbuilders,  Glasgow,  erection 
&  trial  of  all  kinds  of  marine  engines  &  boilers;  1899-1900,  operating  watch  engr., 
Glasgow  Corp.,  Elect.  Dept.;  1900-05,  asst.  to  W.  Arnot,  elect,  engr.  consultant, 
(5  yrs.)  gen.  consltg.  practice,  Pr.  House  design  &  constrn.;  1905-09,  asst.  in  office, 
Ross  &  Holgate,  Mont.,  (4  yrs.)  hydro-elect,  design  &  constrn.,  Huronian  Pr. 
Co.,Ltd.  &  West  Kootenay  Pr.  Co.etc;  1909-19,  Br.  mgr.,.  Turnbull  &  Jones, 
Ltd.,  New  Zealand,  elect,  engrs.  &  contractors,  (10  yrs.)  gen.  eleot.  contracting  work, 
small  town  power  claims,  coal  mine  electrification,  factory  electrification,  &  general 
illumination;  1919  to  date,  consltg.,  elect.  &  mech.  engr.,  Northern  Coal  Co.,  Elect. 
Pr.  Plant,  400  K.W.,  Southland  Elect.  Pr.  Board,  Elect.  Sect,  of  Hydro-Elect.  Scheme. 

References:  R.  A.  Ross,  H.  Holgate,  J.  C.  Smith,  J.  L.  Allison,  F.  B.  Brown. 

FERGUSON— MELLIS  U.,  of  Gait,  Ont.  Born  at  Kingston,  Ont.,  Nov.  16th, 
1873;  Educ.B.Sc,  Queen's  Univ  ,  1904;  1902,  instrman  on  location  &  constrn.  of  Bay 
Quinte  Rly.;  1903-04,  with  G.  T.  P.  Rly.,  as  transitman  &  engr.  i/c  of  Party 
Preliminary  &  Location,  1904-05,  with  T.  C.  Rly.,  as  engr.  i/c  of  party  preliminary 
survey,  etc.;  1906-08,  with  G.  T.  P.  Rly.,  as  res.  engr.  on  constrn.  at  Saskatoon,  & 
locating  engr.  G.  T.  Rlv.,  Kingston  to  Ottawa;  1908-12,  City  Engr.,  of  Stratford, 
(1912-13)  of  Guelph,  (1913-1919)  of  St.  Thomas,  i/c  of  sewers,  pavements,  concrete 
dam,  etc.;  At  present  consltg.  engr.  &  contractor,  Gait,  Ont. 

References:  L.  A.  Thornton,  E.  D.  Gray,  G.  Hogarth,  W.  P.  Wilgar,  A. 
Macphail. 

HARRISON— EDWARD  HARRISON,  capt.,  of  Lingfield,  Surrey,  Eng.  Born  at 
York,  Eng.,  Aug.  1st,  1878;  Educ. .Bedford  Modern  School,  private  tuition  &  articled 
pupil  to  J.  J.  Doane;  1901-12,  with  the  D.  P.W.Man.,  as  rodman,  leveller,  res.  eng. 
&  sr.  asst.  engr.  having  general  superv'n.  of  all  engr.  works,  except  highways;  1912-15, 
engr.  i/c  of  constrn.,  municipality  of  Oak  Bay,  B.C.;  1915-19,  on  active  service.ment'd. 
in  despatches  &  awarded  M.C;  After  armistice,  i/c  of  all  engr.  work  in  Mons  &  Loignies 
areas;  At  present,  engr.  with  R.  B.  Matthews,  private  practice,  constrn.  &  design  of 
bldgs.  &  machinery. 

References:  C.  H.  Dancer,  C.  O.  C.  Donnelly,  R.  Fowler,  H.  A.  Bowman,  R.  W. 
Macintyre. 


HENDRY— MURRAY  CALDER,  of  Morrisburg,  Ont.  Born  at  Toronto,  July 
1881:  Educ,  B.A.Sc,  Toronto  Univ.;  1901-02,  rodman,  Can.  Niagara  Power  Co., 
Niagara  Falls;  Summer,  1903.  instrman,  S.  L.  S.;  Summer  1904,  dftsman,  R.  J.  Parke, 
consltg.  engr.  Toronto,  &  Metallic  Roofing  Co.;  May  1905-Oct.  1908,  with  T.  &  N. 
O.  Rly.,  as  transitman  i/c  of  track  centering,  on  location  &  mtce.,  later  as  res.  engr., 
on  constrn.;  May-Nov.,  1909,  engr.  on  constrn.,  Reinforced  Concrete  Grand  Stand, 
Ottawa;  Nov.  1909-Apr.  1911,  with  C.  H.  &  P.  H.  Mitchell  consltg.  engrs.,  Toronto, 
i/c  constrn.  of  sewage  disposal  plant,  &  hydro-elect,  developments,  Wilson's  Falls, 
Muskoka  R.,  etc.,  April  19H-Mar.  1919,  Dom.  Water  Pr.  Branch,  as  engr.  i/c, 
of  river  work  in  Alta.,  &  chf.  engr.  Man.  Hydro,  survey,  etc.;  At  present, 
Hydraulic  Dept.,  Hydro-Elect.  Pr.  Commission  of  Ont.,  engr.  i,c  of  investigations 
on  St.  Lawrence  R. 

References:  H.  G.  Acres,  C.  H.  Mitchell,  G.  A.  McCarthy,  J.  B.  Chailies,  W.  P. 
Brereton,  D.  W.  McLachlan  S.  B.  Clement. 


LEFEBVRE— OLIVIER  ODILON,  of  Montreal,  Que.  Born  at  St.  Hugues.Que., 
Nov.  14th,  1879;  Educ, B.A.Sc.  Polytech.  Univ.,  1902;  1902-07,  asst.  in  cement  testing 
&  i/c  of  chem.  dept.,  Testing  Laboratory,  P.  W..  Ottawa;  1907-12,  asst.  to  Dist. 
engr.,  Ottawa,  Dist.  P.  W.,  making  surveys  &  i/c  of  superv'n.  of  works  at  Latchford 
Dam,  Papineauville,  Montebello,  &  Norway  Bay;  July  to  Dec,  1912,  made  complete 
survey  Vancouver  Harbour,  for  P.  W.  D.,  Ottawa;  Feb.  1913,  to  date,  chief  engr., 
for  Quebec  Streams  Commission,  in  full  chge.  all  tech.  work,  design.  &  constrn. 

References:  W.  J.  Francis,  K.  B.  Thornton,  A.  Surveyer,  A.  St.  Laurent,  F.  B. 
Brown,  F.  C.  Laberge. 


McGREGOR— JAMES,  of  Glasgow,  Scotland.  Born  at  Barochan,  Scot.,  Aug. 
20th,  1878;  EducC.  E.  Glasgow,  &  W.  of  S.  Tech.  Coll.,  1900,  (M.I.C.E.)  1895-99, 
articled  pupil,  with  Thomson  &  Deas,  C.  E.  Glasgow,  and  asst.  same  firm  1899-1900; 
on  harbours,  sewers  &  waterworks  etc.,  1900-03,  ch.  asst.  Jas.  Deas,  on  docks  &  Rly. 
terminals;  1903-06,  ch.  asst.  C.  C.  Lindsay.  Glasgow,  on  water  supply  &  munic.  work 
for  the  Straits  Settlements;  1906,  res.  engr.  G.  T.  P.  Ry.,  Alta.,  &  in  ch.  engr.  office, 
Mont;  1907,  asst.  ch.  engr.,  Harbour  Comm'rs.  Montreal;  1907-09,  re3.  engr.,  Clover 
Bar  Bridge,  &  Pembina  River  Bridge,  G.  T.  P.  Ry.,  Alta.;  1909-12,  asst.  engr.  i/o 
of  Zanardi  Rapids  &  Skeena  River  Bridges  near  Prince  Rupert  &  Hazelton,  B.C.; 
1912-16,  supt.  engr.,  Can.  Govt.  Rlys.,  Halifax,  N.S.  1916-19  on  military  service, 
mayor  and  chief  engineer  3rd  Bn.  C.R.T.  France,  awarded  D.  S.  O.  &  ment'd.  in  dis- 
patches; At  present,  ch.  engr.  &  officer  i/c  of  Harbour  survey  Party,  Gold  Coast 
Colony,  W.A. 

References:  J.  G.  Legrand,  F.  W.  Cowie,  F.  P.  Gutelius,  M.  H.  MacLeod.  A, 
D.  Swan,  F.  A.  Bowman. 


RICHARDS— CHARLES  CLIFTON ,  of  Calgary,  Alta.  Born  at  Charlottetown , 
P.E.I. ,  July  18th,  1875;  Educ.B.Sc  (mining)  McGill  Univ.;  1901,  rodman,  etc. 
I.  C.  Rly.; "1902-03  transitman  on  bridge  constrn.  at  Charlottetown;  Summer  1904, 
Quartz  mining,  Western,  Ont.,  townsite  survey,  Seattle;  1904-06,  i/c  survey  party 
on  coal  lands,  &  ater  coal  inspt.  &  assayer  for  Pacific  Coal  Co.;  1907-10,  mining 
engr.  with  Bankhead  Mines,  Ltd.;  1910-15,  mining  engr.,  mine  mgr.,  &  mgr.  for 
various  Coal  Go's,  also  private  practice  in  engr'g;  1916-19,  overseas  as  lieut.,  capt. 
&  later  maj.,  Can  Engrs.;  At  present,  supervisor  of  mining  instrn.,  Prov.  Inst, 
of  Tech.  &  Art.  Calgary,  Alta. 

References:  J.  B.  Porter,  L.  Stockett,  B.  R.  Warden,  W.  A.  Davidson. 

RYCKMAN— JOHN  HAMILTON,  of  Chicago,  111.  Born  at  Barton,  Ont., 
Jan.  9th,  1886;  Educ,  Grad  S.P.S.,  Toronto,  1906;  1907-08,  structural  dftsman,  Can. 
Foundry  Co.;  Apr.  1908-Dec.  1908,  inspt.,  Can.  Inspt'n.  Co.,  Montreal;  Mar.  1909- 
Aug.  1909,  supt.  of  constrn.,  Clarke  &  Monds,  Toronto;  Aug.  1909-Mar.  1910,  dfts- 
man, Chicago,  Milwaukee  &  St.  Paul  Rly.  Co.,  Chicago:  1910-13,  designer,  checker, 
etc..  Bridge  Engrs'  Office,  Chicago  Rock  Island  &  Pacific  Rly.  Co.,  &  Strauss  Bascule 
Bridge  Co.,  Chicago,  lit.,  (also  engaged  with  ast  Co.,  during  period,  Aug.  1919-Dec. 
1919;  1913-15,  designer  &  drftsman,  (1915-17,  field  engr.,  i/c  of  constrn.)  with  dept. 
of  works,  City  of  Toronto,  Ont.,  dept.  of  rlys.  &  bridges;  1917-19,  design  &  constrn. 
of  bldgs.  etc.,  Algoma  Steel  Corpor.,  Sault  Ste.  Marie,  Ont.;  At  present,  designing 
engr.,  Bureau  of  Engr'g.  P.W.  Dept.,  Chicago,  111. 

References:  G.  A.  McCarthy,  T.  Taylor,  F.  M.  Perry,  B.  E.  Barnhill,  J.  W. 
LeB.  Ross,  J.  B.  Strauss,  W.  E.  Janney. 

FOR  TRANSFER  FROM  THE  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

DOWD— FRANK  EUGENE  VICTOR,  of  Montreal,  Que.  Born  at  Montreal, 
Que.,  Sept.  25th,  1893;  Educ;, Mont.  Tech.  Inst.  &  spec,  course  in  mech.  dwg.;  1910, 
dftsman  John  McDougall  Cal.  Iron  Works;  1911  to  date,  with  City  of  Mont.,  as 
dftsman,  instrman  &  asst.  engr.  on  waterworks,  sewers,  &  bridges  and  since  1915, 
i/c  of  mtce  sewerage  pumping  stations;  at  present,  asst.  supt.  of  sewer  Dept. 

References:  J.  T.  Farmer,  L.  E.  Fusey,  G.  R.  Macleod,  F.  W.  Cowie,  A.  E. 
Doucet,  T.  W.  Lesage,  S.  Howard,  W.  S.  Lea,  T.  W.  Harvie,  R.  A.  Ross. 

HUNT— WALTER  GEORGE,  of  Grand'Mere.  Que.  Born  at  Bury,  Que.,  April 
19th,  1893;  Educ,  B.Sc  in  Ci.  McGill  Univ.,  1917;  two  summers  on  bldg.  constrn  , 
one  summer  bridge  shop,  MacKinnon  Steel  Co.,  Sherbrooke;  July  1917-Feb.  1918, 
compiler  &  tech.  checker,  D.L.S.  notes,  topog.  surveys,  Br.  Ottawa;  Feb.  1918-Aug. 
1918,  structural  dftsman,  Can.  Des  Moines  S.  Co.,  Chatham,  Ont.,  &  hydro^engi ■  , 
Irrig.  Br.  Calgary,  Alta;  Aug.  1918  to  date,  asst.  field  engr.,  Laurentide  Co., Grand 
Mere,  &  later  as  constrn.  engr.  on  constrn.  work. 

References:  H.  M.  MacKay,  H.  O.  Key,  P.  M.  Sauder,  H.  E.  Bates,  V.  A. 
Newhall. 

LETSON— JOSEPH  EDWIN,  of  Montreal,  Que.  Born  at  Port  Medway,  N.S., 
April,  24th,  1884;  Educ.High  School,  N.S.,  &  course  in  C.  E.  (complete)  &  concrete 
engr'g.,  I.C.S.;  1906-08,  dftsman,  instrman  with  N.  S.  Gov't,  on  R.  R.  work;  1909-10, 
instrman,  T.C.R.;  1911-12,  res.  engr.,  Algoma  Central  Rly.;  1912-15,  res.  engr  , 
C.N.  Rly.;  1915-16,  field  engr.,  on  concrete  bridge  work,  N.  S.  Highways;  1916-17, 
Valuation  work  N.Y.N.H.  &  H.R.R.;  Feb.-Nov.  1917,  asst.  Power  House  Constrn., 
Edison  Elect.  Light,  Co.,  Boston,  Mass.;  Nov.  1917-July  1918,  with  U.h.  Gov  t.  at 
Hog  Is.  Shipyard  i/c  railroad,  highway,  etc;  July-Nov.  1918,  C.  E  ,  i/c  T.  N.  T. 
Plant  Constrn.,  Aetna  Explosive  Co.,  Mt.  Union,  Pa.:  Nov.  1918-.Ian.  1919,  Lt.  Can. 
Engrs.  Brockville,  Ont.;  Feb.  1919  to  date,  consltg.  engr.,  Flieschman  \east,  Co., 
N.Y.  City   at  present,  res.  engr.,  Imperial  Oil  Co.,  Montreal. 

References:  C.  T.  DeLamere,  A.  F.  Stewart,  R.  S.  McCormick,  L.  H.  Wheaton, 
W.  A.  Hendry. 

McDONALD— HAROLD  FRENCH,  of  Calgary,  Alta.  Born  at  Qu'Appelle, 
Sask.,  Nov.  22nd.  1885;  Educ.B.Sc,  McGill  Univ.,  1907,  (D.L.S. ,  A.L.S.,  S.L.S., 
M.LS.)  1908-11,  townsite  survevor,  C.  P.  Rly.;  1911-14,  constlg.  engr..  &  surveyor, 
McDonald  &  Brown,  Winnipeg,  (member  Can.  Soc.  C.  E.);  1914-19,  On  active  service, 
gen.  officer  commanding  M.D.  13,  brig,  gen.,  i/c  of  training  O.M.F.  of  C.;  commander 
of  order  of  St.  Michael,  &  St.  George,  distinguished  service  order,  order  of  St.  Anne 
of  Russia,  (2nd  class  with  swords)  ment'd.  in  dispatches,  (twice) ;  At  present,  gen.  mgr., 
of  Alta,  Indust.  Development  Association. 

References:  G.  W.  Craig,  A.  S.  Dawson,  C.  M.  Arnold,  G.  E.  Bell,  P.  T.  Bone, 
F.  H.  Peters. 

MIFFLEN— SYDNEY  CLARENCE,  of  East  Wabana,  Nfld.  Born  at  Catalina, 
Nfld.,  July  1st,  1891;  Educ,  B.Sc  C.E.,  McGill  Univ.,  1914;  1910,  (7  mos.)  Nfld. 
Govt.  Survey;  1911  (5  mos.)  G.  T.  Rly.  offices,  Montreal;  1912,  (5  mos.)  G.T.P.  Rly., 
mtce.  of  way,  road  building;  1913,  (5  mos.)  instrman  &  later  engr.  for  The  Foundation 
Co.,  placing  foundations  by  pneumatic  caissons,  for  Mont.  Exam.  Warehouse; 
1914,  owner's  engr.  for  Furness  Withy  Steamship,  Co.,  onstrn.  of  pier,  steel  &  wooden 
Bheds,  etc.  St.  John's  Nfld;  1915,  supt.  municipal  development,  Halifax;  1916-17, 
private  enterprise,  pit-prop.  Industry  in  Nfld.;  1918  to  date,  asst.  res.  engr.,  for 
Dom.  Iron  &  Steel  Co.,  Wabana  mines,  Nfld.,  work  involving  design  &  constrn.  of 
deckheads,  mines  ;  power  plants,  etc. 

References:  J.  H.  Morley,  J.  B.  Petrie,  C.  M.  M.  McKergow,  J.  J.  McDougall,. 
F.  W.  Angel,  T.  A.  Bown,  J.  B.  Baird,  J.  B.  Gilliatt. 
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FINANCE 

H.  H.  VAUGHAN,  Chairman 
R.  A.  ROSS 
SIR  ALEX.  BERTRAM 
GEO.  K.  McDOUGALL 
GEO.  E.  BELL 

LIBRARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 

R.  deL.  French 

S.  F.  RUTHERFORD 

J.  COLIN  KEMP 

P.  L.  PRATLEY 

PUBLICATIONS 

PROF.  ERNEST  BROWN,  Chairman 

A.  W.  SWAN,  Secretary 

J.  DUCHASTEL 

EDGAR  STANSFIELD 

J.  S.  CAMERON 

F.  P.  SHEARWOOD 

BY-LAWS 
ARTHUR  SURVEYER,  Chairman 

PAPERS 

FREDERICK  B.  BROWN,  Chairman 
Chairman  of  each  Branch. 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 
JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 
W.  P.  BRERETON 

F.  W.  W.  DOANE 
E.  A.  JAMES 

J.  DUCHASTEL 
J.  E.  GRIFFITH 

G.  HENRY 

A.  F.  MACALLUM 
A.  J.  McPHERSON 
W.  P.  NEAR 
P.  E.  MERCIER 
G.  G.  POWELL 
C.  H.  RUST 
H.  S.  CARPENTER 
A.  E.  FOREMAN 


CANADIAN  NATIONAL  COMMITTEE 
OF  THE  INTERNATIONAL  ELECTRO - 
TECHNICAL  COMMISSION 

L.  A.  HERDT,  Chairman 

L.  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 

T.  R.  ROSEBRUGH 

JOHN  MURPHY 

A.  B.  LAMBE 

H.  A.  DUPRE 

GZOWSKI  MEDAL  AND 
STUDENTS'  PRIZES 

Lt.  Col.  R.  W.  LEONARD,  Chairman 

H.  E.  T.  HAULTAIN 

J.  M.  R.  FAIRBAIRN 

JULIAN  C.  SMITH 

F.  H.  PETERS 

STEAM  BOILERS 
L.  M.  ARKLEY,  Chairman 
W.  G.  CHACE 
F.  G.  CLARK 
R.  J.  DURLEY 
D.  W.  ROBB 
H.  H.  VAUGHAN 
LOGAN  M.  WATEROUS 

BOARD  OF  EXAMINERS  AND 
EDUCATION 

H.  M.  MACKAY,  Chairman 

ARTHUR  SURVEYER,  Secretary 

ERNEST  BROWN 

J.  M.  ROBERTSON 

R.  deL.  FRENCH 

R.  S.  LEA 

A.  R.  ROBERTS 

CANADIAN  ENGINEERING 
STANDARDS 

H.  H.  VAUGHAN  (three  years) 
WALTER  J.  FRANCIS,   (one,  to  retire 

end  of  1920) 
W.  F.  TYE,  (one,  to  retire  end  of  1920) 

LEONARD  MEDAL 
H.  H.  VAUGHAN,  Chairman 
Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 
D.  H.  McDOUGALL 
J.  C.  GWILLIM 

POLICY 
J.  B.  CHALLIES,  Ottawa,  Chairman 
A.  R.  DECARY,  Quebec 
Brig. -Gen.  C.  H.  MITCHELL,  Toronto 
WALTER  J.  FRANCIS,  Montreal 
K.  H.  SMITH,  Halifax 
J.  G.  SULLIVAN,  Winnipeg 
A.  E.  FOREMAN,  Victoria 


PLUMMER  MEDAL 

H.  H.  VAUGHAN,  Chairman 
Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 

D.  H.  McDOUGALL 
J.  C.  GWILLIM 

DETERIORATION  OF  CONCRETE 
IN  ALKALI  SOILS 

B.  S.  McKENZIE,  Chairman 

W.  P.  BRERETON 

J.  R.  C.  MACREDIE 

H.  Mel.  WEIR 

A.  R.  GREIG 

W.  G.  CHACE 

J.  C.  HOLDEN 

E.  A.  MARKHAM 
R.  J.  LECKY 

F.  W.  ALEXANDER 
A.  S.  DAWSON 

PROF.  C.  J.  MACKENZIE 

LEGISLATION 

ARTHUR  SURVEYER,  Chairman 
WALTER  J.  FRANCIS 
J.  M.  ROBERTSON 

CIVIL  SERVICE  CLASSIFICATION 

R.  A.  ROSS,  Chairman 
R.  W.  LEONARD 
W.  F.  TYE 

J.  M.  R.  FAIRBAIRN 
H.  H.  VAUGHAN 

G.  GORDON  GALE 

HONOUR  ROLL 

Brig.-Gen.  C.  J.  ARMSTRONG, 

C.M.G.,  C.B.,  Chairman 
Col.  A.  E.  DUBUC 
FRASER  S.  KEITH 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 
H.  H.  VAUGHAN 
J.  B.  CHALLIES 
P.  GILLESPIE 

REMUNERATION  OF  ENGINEERS 

A.  H.  HARKNESS,  Chairman 
E.  R.  GRAY 

FREDERICK  B.  BROWN 
A.  R.  DECARY 
J.  B.  CHALLIES 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOTASTIG  PRINTS 

Phototastic  copies  may  be  obtained  of  any  of  the  articles  listed  to  this 
section. 

Price  of  each  print  (up  to  11  x  14  in.  size),  25  cents,  plus  postage.  A 
separate  print  is  Required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 

Harrison  W.  Craver,  Director, 

Engineering  Societies  Library, 
29  West  Thirty-ninth  Street,  New  York,  N.  Y. 


ACCIDENTS 

Hospital  Work  in  Shop.  Hospital  Work  in  a  Large  Machine-Tool  Plant,  Sanford 
De  Hart.  Am.  Mach.,  vol.  52,  no.  13,  Mar.  25,  1920,  pp.  658-660,  3  figs. 
Experience  of  R.  K.  Le  Blond  Machine  Tool  Co.,  Cincinnati.  Safety,  sanita- 
tion and  health  work  in  that  plant  are  under  supervision  of  hospital  department, 
personnel  of  which  consists  of  the  writer,  a  surgeon,  a  dentist  and  a  stenographer. 

AERONAUTICAL  INSTRUMENTS 

Construction,  Testing  and  Use.  Aeronautic  Instruments,  Mayo  D.  Hersey. 
Mech.  Eng.,  vol.  42,  no.  5,  May  1920,  pp.  263-268,  4  figs.  Paper  on  general 
principles  of  their  construction,  testing  and  use,  based  on  work  of  Aeronautic 
Instruments  Section  of  Bur.  of  Standards. 


AERONAUTICS 


Research.  The  Advisory  Committee  for  Aeronautics.  Flight,  vol.  12,  no.  17, 
Apr.  22,  1920,  pp.  439-442.  Summary  of  work  done  by  British  Advisory 
Committee  for  Aeronautics  for  1918-1919,  noting  specially  expansions  which 
have  been  necessitated  in  experimental  work  in  order  to  cope  with  demands 
from  Royal  Air  Force  and  British  aeronautical  industry. 

See  also  Flight. 

AEROPLANE  ENGINES 

Horsepower  Variation  with  Temperature.  Variation  of  Horsepower  with 
Temperature,  H.  C.  Dickinson,  W.  S.  James  and  G.  V.  Anderson.  Aerial 
Age,  vol.  li,  no.  5,  Apr.  12,  1920,  pp.  154-157,  11  figs.  Results  of  experiments 
with  the  Hispano-Suiza  engines  and  three  different  makes  of  carburetors. 
Correction  factor  has  been  determined  which  varies  with  engine  and  carburetor 
conditions,  but  is  believed  to  be  approximately  correct  for  type  of  engine 
under  consideration  and  for  temperature  between — 20  deg.  and  50  deg.  cent. 
Curves  showing  graphically  value  of  correction  factor  are  shown  and  charts 
for  correcting  both  temperature  and  barometric  pressure  are  given. 

Lubricating  Oil  for.  Liberty  Aero  Oil,  William  F.  Parish.  Jl.  Am.  Soc,  Naval 
Engrs.,  vol.  32,  no.  1,  Feb.  1920,  pp.  45-98,  30  figs.  Specifications  for  mineral 
lubricating  oil  for  use  on  aircraft  engines  of  stationary  cylinder  type,  prepared 
by  Oil  and  Lubrication  Branch,  Air  Service,  U.  S.  Army  in  co-operation  with 
various  oil  manufacturers.  Oil  is  required  to  be  a  pure,  highly  refined  petroleum 
product  with  viscosity  at  212  deg.  fahr.  on  Saybolt  universal  viscosimeter  from 
85  to  90  sec.  for  low-specific-gravity  oils  and  from  70  to  75  sec.  for  high-specific- 
gravity  oils.     Flash  point,  pour  test  and  carbon  residue  are  also  specified. 

Taris  Show.  The  Aeronautical  Salon  CSalon  Ae'ronautique),  Jean-Abel  Lefranc. 
Nature  (Paris!,  no.  2396,  Apr.  3,  1920,  pp.  133-138.  12  figs.  Aeroplane  engines 
exhibited  at  Paris  aeronautical  show.  Comparative  schemes  of  engines  with 
6,  12,  18  and  24  cylinders  are  shown. 

Piston  Rings.  Science  in  the  Foundry,  A.  Harley.  Foundry  Trade  Jl.  &  Pattern 
Maker,  vol.  22,  no.  220,  Apr.  1920.  pp.  265-269,  7  figs.  Practical  conditions 
of  scientific  organization  in  foundry  are  pointed  out,  particularly  with  regard 
to  storage  and  transport  of  material  and  systematizing  production.  Manu- 
facture of  piston  rings  for  aeroplane  engines  is  also  taken  up,  and  in  this  con- 
nection specifications  are  suggested  for  metal  for  piston  rings.  Paper  read 
before  Inst,  of  British  Foundrymca. 

Power  at  High  Altitudes.  Maintaining  Airplane  Engine  Power  at  Great  Altitudes, 
V.  E.  Clark.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  4.  April  1920,  pp.  245-249, 
7  figs.  Performances  obtainable  at  different  altitudes  with  various  assumed 
ratios  of  actual  engine  power  at  altitude  to  total  weight  of  airplane,  are  comput- 
ed for  DeHaviland-Four,  which  is  taken  as  typical  of  present  practice. 


Power  Maintenance  Without  Supercharging.  The  Power  Recuperating 
Engine,  George  Funck.  Automobile  Engr. ,  vol.  10,  no.  137,  April  1920,  pp. 
145-153,  18  figs.  Theoretical  study  based  on  entropy  characteristics  of  gaso- 
line engines.  Two  classes  of  engines  are  proposed  for  maintaining  power  at 
high  altitudes  without  supercharging —  (1)  those  having  cycle  of  operations 
such  as  to  maintain  a  maximum  pressure,  and  (2)  those  which  maintain  a 
constant  compression  temperature  - —  taking  into  account  for  both  the  atmo- 
spheric temperature  variation.  Mechanical  means  are  suggested  for  operating 
these   cycles. 

Radiators  and  Cooling  Systems.  Radiators  and  Cooling  Systems  for  Aircraft 
Engines,  R.  N.  I.iptrot.  Aeronautics,  vol.  18,  no.  341,  Apr.  29,  1920,  pp. 
345-347,  1  fig.  Data  on  heat  to  be  dissipated  by  radiator,  obtained  in  experi- 
ments at  various  aeronautical  laboratories,  are  quoted,  and  rules  are  formulated 
for  designing  radiators  and  cooling  systems  for  aeroplane  engines.  (To  be 
continued.)     Paper  read  before  Inst.  Aeronautical  Engrs. 

Supercharging,  Value  of.  Flight  at  Very  High  Altitudes  and  the  Use  of  Turbo- 
Compressors  (Quelques  considerations  sur  Ies  vols  aux  tres  grandes  altitudes 
et  sur  l'emploi  du  turbo-compresseur),  M.  A.  Rateau,  Comptes  rendus  des 
Seances  de  1'Academie  des  Sciences,  vol.  170,  no.  13,  March  29,  1920,  pp. 
782-788.  Value  of  supercharging  for  reaching  high  altitudes  is  concluded  from 
recent  records  attained  with  engines  fitted  with  turbo-compressors.  Reference 
is  particularly  made  to  ascent  to  36,020  ft.  by  R.  W.  Schroeder  of  U.  S.  Air 
Service. 

Sunbeam-Coatalen.  The  12-Cylinder  800-900  HP.  Sunbeam-Coatalen  Aircraft 
Engine.  Aerial  Age.  vol.  11,  no.  7,  April  26,  1920,  p.  221,  2  figs.  Dimensions: 
Bore  of  cylinders.  180  mm.  (7.086  in.) ;  stroke  of  cylinders,  210  mm.  (8.268  in.1 ; 
normal  speed  of  propeller,  920  r.p.m.;  weight  of  engine  complete  without  fuel, 
water  or  oil,  1952  lbs. 

AEROPLANES 

Aerofoils.  An  Introduction  to  the  Study  of  the  Laws  of  Air  Resistance  of  Aerofoils. 
Nat.  Advisory  Committee  for  Aeronautics,  report  no.  28,  1920,  75  pp.,  59  figs. 
Apparent  flow  deflection  produced  by  aerofoil  is  examined,  as  well  as  intensity 
and  direction  of  tip  vortices.  Possibility  of  formation  of  two  waves  behind 
an  aerofoil  is  studied,  and  numerical  values  of  the  order  of  their  magnitude 
are  included.  Discussion  of  Kutta  theorem,  generalization  of  Bernouilli 
theorem,  and  equations  of  metacentric  curves  are  appended. 

Design  of.  Handbook  of  Instructions  for  Airplane  Designers.  Eng.  Division  Air 
Service,  Feb.  1920,  142  pp.,  77  figs.  It  is  divided  into  the  following  sections: 
Airplane  design  (materials,  structures,  etc.);  propellers;  power  plant  installa- 
tion, armament  installation;  equipment  installation;  and  weight  schedule. 

Models  for  Tests.  Construction  of  Models  for  Tests  in  Wind  Tunnels.  Nat. 
Advisory  Committee  for  Aeronautics,  report  no.  74,  1920,  19  pp.,  47  figs. 
Process  of  manufacturing  single  aerofoil  for  determining  aerodynamic  properties 
of  sections. 

Ranges  and  Useful  Loads.  A  Study  of  Airplane  Ranges  and  Useful  Loads,  J.  G. 
Coffin.  Nat.  Advisory  Committee  for  Aeronautics,  no.  69,  1920,  29  pp.,  1 1  figs. 
Relation  between  useful  load  and  range  is  worked  out  by  two  methods,  one 
involving  usual  performance  estimate,  the  other  based  upon  theoretical  consider- 
ations. Among  results  obtained  are  t"he  following:  Machine  should  fly  at 
constant  angle  of  attack,  angle  corresponding  to  minimum  value  of  (weight) 
—  (total  resistance);  it  is  immaterial  whether  machine  flies  high  or  low  as  far 
as  range  is  concerned;  resistance  is  proportional  to  weight  at  given  altitude; 
and  times  of  flight  at  same  level  for  flying  at  best  range  speed  and  at  minimum 
power  speed  are  practically  the  same. 

Speed  at  High  Altitudes.  Factors  Involved  in  High  Airplane  Speed  at  Great 
Altitudes,  H.  C.  Richardson.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  4,  April 
1920,  pp.  203-207,  7  figs.  Study  based  on  fundamental  equations  of  flight 
and  propeller  data  contained  in  reports  of  Nat.  Advisory  Committee  for  Aero- 
nautics. It  is  concluded  that  under  best  conditions  and  assuming  that  data 
available  could  be  proportionally  reproduced  at  high  altitudes,  aeroplane 
could  be  designed  to  give  speed  of  260  m.p.h.  at  about  50.000  ft.  altitude. 

Strength.  Note  on  an  Empirical  Formula  for  Aeroplane  Strength.  A.  J.  Sutton 
Pippard.  Aeronautical  Jl.,  vol.  24,  no.  112,  April  1920,  pp.  204-205.  Formula 
for  load  factor  in  terms  of  horsepower  per  1000  lb.  gross  weight  of  aeroplane 
and  overall  length  of  aeroplane  in  feet.  Table  is  given  showing  load  factor 
for  various  types  of  aeroplanes  both  as  computed  from  this  formula  and  as 
actually  determined. 

Surveying  and  Mapping  with.  The  Airplane  in  Surveying  and  Mapping,  E.  Lester 
Jones.  Jl.  Engrs.  Club  of  St.  Louis,  vol.  4,  no.  3,  May-June  1919,  pp.  218-232. 
Work  of  surveying  by  aeroplane  is  reviewed  and  opinion  is  expressed  that 
aeroplane  "can  now  furnish  maps  of  a  low  order  of  accuracy  so  far  as  scale 
and  position  of  features  are  concerned,"  and  it  "will  undoubtedly  be  extensively 
used  in  unmapped  areas  in  this  and  other  countries  in  the  very  near  future.' 

Wing  Sections.  Some  Gottingen  Tests  on  Thick  Sections,  Flight,  vol  12.  no. 
16,  April  15,  1920,  pp.  424-425,  8  figs.  Tests  on  wing  sections  at  Gottingen 
Laboratory.     Extracts  from  German  Technical  Reports. 

See  also  Direction  Finders;   Wind  Tunnels. 
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AIR  COMPRESSORS 

Lubrication  or.  Lubrication  of  Air  Compressors,  H.  V.  Conrad.  Boiler  Maker, 
vol.  20,  no.  4.  Apr.  1920.  pp.  95-97.  Satisfactory  lubrication  of  air-compressor 
cylinders  is  said  to  be  attained  by  securing  (1)  reduction  of  friction  to  a  minimum, 
and  (2)  elimination  of  carbonization  of  oil  as  far  as  possible. 

AIRCRAFT  CONSTRUCTION  MATERIALS 

Timber,  X-Ray  Examination  of.  The  Examination  of  Aircraft  Timber  by  X- 
Rays,  R.  Knox  and  G.  W.  C.  Kaye.  Trans.  Faraday  Soc,  vol.  15,  part  2, 
Feb.  1920,  pp.  60-65,  17  figs  on  6  supp.  plates.  Method  of  examining  aeroplane 
timber  parts  by  X-rays  developed  by  Aeronautical  Inspection  Department 
of  Royal  Air  Force,  England.  It  is  spid  that  no  difficulty  is  experienced  in 
detecting  by  that  method  concealed  knots,  resin  pockets  and  grub  holes,  as 
well  as  excess  or  deficiency  of  glue  in  glued  joints.  It  is  added  that  in  almost 
all  instances  fluorescent-screen  examination  suffices. 

AIRSHIPS 

Rigid  Construction.  Rigid  Airships  and  Their  Development,  Alan  Anderson. 
Aeronautical  Jl.,  vol.  24,  no.  112,  April  1920,  pp.  143-171  and  discussion  pp. 
171-184,  20  figs.  Details  of  construction  of  British  types  are  outlined  and 
problems  of  mooring,  water  recovery,  and  passenger  accommodation  are  dis- 
cussed, specially  in  regard  to  their  bearing  on  structure  and  performance. 
Reliability  of  airship  flying  is  concluded  from  official  reports  stating  that 
during  ten  months  of  1918  prior  to  armistice,  proportion  of  days  upon  which 
airships  carried  out  their  flights  was  97  per  cent,  a  record  which  was  obtained 
before  the  problem  of  mooring  rigid  airships  has  been  solved. 

Rigid  Airship  Construction,  A.  E.  Rankin.  Flight,  vol.  12,  no.  16.  April 
15,  1920,  pp.  417-418,  6  figs.  Type  of  bracing  is  suggested  in  which  only 
five  rivets  are  used  instead  of  12  rivets  used  in  conventional  type. 

See  also  Aeroplanes,  Transoceanic  Service. 

ALCOHOL 

By-Pro  duct  of  Coal  Distillation.  Alcohol  — A  New  By-Product  of  Coal 
Distillation  (L'alcool,  nouveau  sous-produit  de  distillation  de  la  houille), 
E.  de  Loisy.  Revue  de  Metallurgie,  vol.  17,  no.  2,  Feb.  1920,  pp.  56-62. 
Process  at  Skinningrove  Works,  England.  Cold  charcoal  absorbs  ethylene 
from  gases  and  gives  it  off  when  heated. 

Alcohol  from  By-Product  Gas.  Gas  Age,  vol.  45,  no.  7,  Apr.  10,  1920, 
pp.  294-295.  It  is  reported  that  motor  fuel  prospects  in  England  have  been 
brightened  by  the  Skinningrove  experiments  converting  ethylene  into  alcohol. 

Motor  Fuel.  Alcohol  As  Fuel — I.  Automobile  Engr.,  vol.  10,  no.  137,  April  1920, 
pp.  157-160,  5  figs.  Survey  of  chemical  and  physical  properties  of  alcohol 
which  determine  its  adaptability  as  motor  fuel. 

ALLOY  STEELS 

Coefficient  of  Expansion.  The  Coefficient  of  Expansion  of  Alloy  Steels,  John 
A.  Mathews.  Min.  &  Metallurgy,  no.  158,  section  8,  Feb.  1920,  4  pp.  Measure- 
ments were  effected  for  various  alloy  steels  at  temperature  range  from  25  to  100 
deg.  cent.  Values  obtained  ranged  from  11.37  to  12.76  parts  per  million 
per  deg.  cent. 

See  also  Steel,  High-Speed. 

ALLOYS 

Electric  Production  of.  The  E  ectrical  Production  of  Alloys,  Ralph  M.  Major. 
Gen.  Meeting  Am.  Electrochemical  Soc,  Apr.  8-10,  1920,  paper  no.  33,  pp. 
441-447,  2  figs.  Account  of  producing  alloys  in  two  Heroult  furnaces  having 
different  electrode  regulating  equipment,  also  discussion  of  general  conditions 
of  electric  melting  as  compared  with  any  other  process  of  producing  alloys. 
Manufacture  and  properties  of  Nichrome.  Kromore,  Mangaloy,  Climax  and 
Inbar,  are  included. 

ALUMINUM 

British  Foundry  Practice.  British  Aluminum  Foundry  Practice — II.  Metal 
Industry,  (N.  Y.),  vol.  18,  no.  5,  May  1920,  pp.  221-224.  From  booklet  of 
British  Aluminum  Co.,   Ltd.,   London. 

Castings,  Hard  Spots  in.  Investigate  Hard  Spots  in  Aluminum,  Robert  J.  Ander- 
son and  Julian  II  ( 'apps.  Foundry,  vol.  48,  no.  9,  May  1,  1920,  pp.  337-342, 
23  figs.  Investigations  at  Bur.  of  Mines  are  said  to  have  disclosed  that  hard 
spots  in  alurninum-alloy  sand  castings  are  caused  by  metallic  and  non-metallic 
inclusions.  Metallic  inclusions  are  said  to  be  due  to  admixtures  of  iron,  and 
non-metallic  are  attributed  to  carelessness. 

ALUMINUM  ALLOYS 

Unbound  Castings.  Blowholes,  Porosity,  and  Unsoundness  in  Aluminum-Alloy 
Castings,  liobcrt  J.  Anderson.  Dept.  Interior,  Bur.  Mines,  no.  241,  34  pp., 
16  figs.  It  is  concluded  from  results  of  experimental  work  .survey  of  experience 
of  various  foundries  and  examination  of  current  literature,  that:  (1)  Number 
of  blowhole!  present  is  directly  proportional  to  pouring  temperature,  (2) 
undoundness  varies  with  temperature  to  which  charge  is  heated,  the  higher 
the  temperature  the  more  unsound  being  the  resultant  castings,  and  (3) 
unsoundness  is  function  of  length  of  time  of  melting,  the  longer  any  melt  is  held 
in  furnace  the  more  unsound  being  the  castings,  irrespective  of  temperature 
of  heating  and  pouring  temperature. 


Uses.  Increasing  Use  of  Alloyed  Aluminum  as  an  Engineering  Material — I.'*  G.  M_ 
Rollason.  Indus.  Management,  vol.  59,  no.  5,  May  1920,  pp.  387-390,  9  figs. 
Properties  of  aluminum  and  aluminum  alloys  are  given,  and  their  recent  uses* 
are  pointed  out,  particularly  in  automobile  industry.  Paper  read  before  New 
York  Section,  Am.  Soc.  M.  E. 

AMMONIA 

Synthesis  of.  Direct  Synthesis  of  Ammonia  by  Catalysis  Under  Pressure  (Contri- 
bution a  l'etude  de  la  synthese  directe  de  l'ammoniaque  par  catalyse  sous 
pression),  Marcel  Guichard.  Bulletin  de  la  Soci6t6  d'Encouragement  pour 
l'lndustrie  Nationale,  vol.  132,  no.  1.  Jan.-Feb.  1920,  pp.  71-102,  22  figs. 
Over  400  catalyzers  were  experimentally  studied.  From  data  obtained  and 
analytical  consideration,  gaseous  cycle  is  formulated  for  determining  best 
conditions  of  industrial  synthesis  of  ammonia. 

AMPLIFIERS 

Thermionic  Inter-Valve  Resistance  Couplings.  An  Amplifier  Employing- 
Thermionic  Inter-Valve  Resistance  Couplings,  John  Scott-Taggart.  Elec. 
Rev.  (Lond.),  vol.  86,  no.  2214,  Apr.  30,  1920,  pp.  549-550,  1  figs.  It  is  proposed 
to  use  in  place  of  ordinary  conductors  of  high  impedance  a  conductive  path 
between  cathode  and  anode.  Application  of  arrangement  to  reception  of 
wireless  signals  is  explained. 

APPRENTICES,  TRAINING  OF 

Willys-Overland  System.  Successful  Substitute  for  Apprenticeship.  Machy. 
(N.  Y.),  vol.  26,  no.  8,  Apr.  1920,  pp.  746-748,  3  figs.  System  of  labor-training- 
developed  by  Willys-Overland  Co.,  Toledo,  Ohio,  which  keeps  the  "improvers,'^ 
as  men  taking  course  of  training  are  called,  engaged  upon  regular  lines  of 
production  work.     How  system  is  applied. 

ARMY  SUPPLY  BASES 

Philadelphia.  Equipment  of  Army  Supply  Base  at  Philadelphia.  Elec.  Rev. 
(Chicago),  vol.  76,  no.  18,  May  1,  1920,  pp.  715-718,  8  figs.  Electrical  equip- 
ment of  piers  and  warehouses  to  be  used  at  loading  station.  Includes  electrical- 
ly operated  cranes,  electric  trucks  for  moving  traffic  and  electrically  operated 
elevators. 

ASPHALT 

Sources  of.  The  Lake  Asphalt  Industry,  J.  Strother  Miller.  Chem.  &  Metal- 
lurgical Eng.,  vol.  22,  no.  16  Apr.  21,  1920,  pp.  749-754,  8  figs.  Description 
of  most  important  sources  of  natural  asphalt,  Trinidad  Lake  and  Bermudei 
Lake:  and  refinrng  and  fluxing.  Ultra-microscope  is  said  to  show  presence 
of  colloidal  clay  particles.     Review  of  theory  of  colloidal  state. 

AUTOMOBILE  ENGINES 

Cylinders.  Accelerating  Cylinder  Production.  Foundry,  vol.  48,  no.  345,  Apr. 
15,  1920,  pp.  311-318,  15  figs.  Details  of  foundry  of  the  Nash  Motor  Co. 
in  Kenosha,  Wis.,  which,  it  is  said,  produces  all  its  own  castings.  Attention- 
to  minute  detail  and  adoption  of  every  mechanical  aid  to  speed  and  accuracy 
have,  it  is  claimed,  increased  output  of  automobile  cylinders  in  this  plant. 
Air-Cooled  Cylinders  for  Franklins.  Am.  Mach.,  vol.  52,  no.  14,  April  1, 
1920,  pp.  705-718,  58  figs.  Method  of  machining  engine  cylinders  for  Franklin, 
Packard,  Cadillac,  Chandler  and  Peerless  automobiles. 

Design.  Modern  Tendencies  in  Engine  Design,  L.  H.  Pomeroy.  Automotive 
Manufacturer,  vol.  62,  no.  1,  Apr.  1920,  pp.  13-16,  1  fig.  Summary  of  attempts- 
made  to  employ  other  fuels  than  gasoline,  and  of  studies  undertaken  to  de- 
termine crankcase  lubricant  dilution  by  gasoline  and  best  materials  for  various^ 
engine  parts.     (Concluded.) 

Pistons,  Machining.  Machining  Automobile  Engine  Pistons,  Ralph  E.  Flanders. 
Machy.  (N.  Y.),  vol.  26,  no.  8,  Apr.,  1920,  pp.  710-713,  7  figs.  Description 
of  methods  and  tooling  equipments  used  in  quantity  production  of  automobile- 
engine   pistons. 

Methods  of  Making  the  Winton  Piston,  Fred  H.  Colvin.  Am.  Mach., 
vol.  52,  no.  18,  April  29,  1920,  pp.  927-934,  27  figs.  Practice  in  Winton, 
Franklin,  White  and  Packard  Shops. 

Making  21,000  Pistons  a  Dav,  Fred  H.  Colvin.  Am.  Mach.,  vol.  52,. 
no.  16,  April  15,  1920,  pp.  819-828,  31  figs.  Practice  in  Ford,  Cadillac  and 
Autocar  shops. 

Testing.  Organization  and  Method  in  the  Testing  Laboratory,  P.  S.  Tice.  Auto- 
motive Industries,  vol.  42,  no.  19,  May  6,  1920,  pp.  1061-1063.  System  is 
suggested  which  aims  at  eliminating  haphazard  running  of  tests  by  keeping 
complete  and  adequate  records.  Reference  is  made  to  method  employed 
in  dynamometer  laboratory  of  carbureter  division  of  Stewart-Warner  Speedo- 
meter Corp. 


See  also  spark  plugs. 


AUTOMOBILES 


Body  Design.  Automobile  Body  Design,  William  Brewster.  Jl.  Soc.  Automotive 
Engrs.,  vol.  8,  no.  4,  April  1920,  pp.  215-218,  5  figs.  Such  considerations  are 
taken  up  as  size  of  relative  positions  of  seats  and  doors,  position  of  extra  tires, 
design  of  windshield  and  influence  of  weight  upon  design. 

Fine  Coachwork  from  British  Shops  in  Lanchester.  Automotive  Man- 
ufacturer, vol.  62,  no.  1,  April  1920,  pp.  10-12,  3  figs.  Details  of  vee-fronted 
sedan  called  saloon  body,  on  40-hp.  six-cylinder  chassis. 

Drive  Shafts.  Electrically-Heated  Tubing  for  Automobile  Drive  Shafts.  Auto- 
motive Manufacturer,  vol.  62,  no.  1,  April  1920,  pp.  21-23,  3  figs.  Method 
of  heat-treating  developed  by  Snead  &  Co.  Electric  current  of  low  voltage 
and  high  amperage  is  employed  to  heat  tubing  by  its  own  internal  resistance. 
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Hub  and  Axle  Standardization.  Starting  the  Standardization  of  Hub  and  Axle 
Design,  J.  Edward  Schipper.  Automotive  Industries,  vol.  42,  no.  18,  April  29, 
1920,  pp.  993-996,  4  figs.  How  standardization  may  be  handled  is  pointed 
out  and   reasons  are  given   why   problem   should   be   attacked   immediately. 

Plywood.  Plywood  and  Its  Uses  in  Automobile  Construction,  Armin  Elmendorf. 
Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  5,  May  1920,  pp.  299-306,  11  figs. 
Strength  of  various  species  of  three-ply  panels  is  given  in  tabular  form  and 
curves  are  presented  showing  deflection  of  plywood  under  various  loads. 
Figures  are  included  showing  comparison  strength  of  plywood  with  various 
metals  and  pulp  boards. 

Production.  The  Austin  Motor  Co.,  Ltd. — I.  Machy.  (Lond.),  vol.  16,  no.  397, 
May  6,  1920,  pp.  125-132,  11  figs.  Practice  of  Austin  Motor  Co.,  Ltd.,  Bir- 
mingham, England. 

Rear-Axle  Drives.  Direct  Multiple-Speed  Automobile  Rear-Axle  Drives,  H.  C. 
McBrair.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  4,  April  1920,  pp.  258-264, 
21  figs.  Various  American  and  foreign  forms  of  rear-axle  drives  are  illustrated, 
and  relation  of  gear  ratio  to  horsepower  is  discussed. 

BARGES 

Mississippi  River.  River  Transportation  in  the  Mississippi  Valley,  E.  W.  Schadek. 
Mech.  Eng.,  vol.  42,  no.  5,  May  1920,  pp.  270-272,  5  figs.  Review  of  recent 
progress  in  construction  of  barges  and  tow-boats  for  river  transportation, 
particularly  in  Mississippi  River  Section,  and  of  provision  made  for  their 
operation. 

Steel,  N.  Y.  Barge  Canal.  Steel  Barges  for  the  New  York  Barge  Canal.  Int. 
Mar.  Eng.,  vol.  2.5,  no.  5,  May  1920,  pp.  400-401,  3  figs.  Dimensions:  length 
inside  fenders,  150  ft. ;  beam  molded,  20  ft. ;  depth,  12ft.;  draft,  light,  aft.  30  ft. ; 
displacement,  light,  155  tons;  deadweight  cargo,  550  tons. 


BEAMS 


See  Girders. 


BRIDGES 

Piers,  Bascule-Bridge.  Heavy  Foundation  Work  for  Bascule  Bridge  at  Seattle, 
F.  A.  Rapp.  Eng.  News-Rec.  vol.  84,  no.  16,  April  15,  1920,  pp.  774-776, 
3  figs.  Twin  massive  concrete  blocks  65  x40  ft.  in  horizontal  dimensions  and 
over  20  ft.  thick  constitute  substructure  of  each  of  two  piers.  Deep  pile 
foundations  were  required  on  one  side  of  channel  while  on  other  side  founda- 
tion concrete  rests  directly  upon  firm  material. 

Piers,  Pile  and  Concrete.  Pile  and  Concrete  Piers  for  Missouri  River  Bridge. 
Eng.  News-Rec,  vol.  84,  no.  17,  April  22,  1920,  pp.  824-825,  3  figs.  Construc- 
tion of  timber  pile  piers  carrying  two  300-ft.  steel  truss  spans  of  railway  bridge. 

BRIDGES,  CONCRETE 

Load  Distribution.  Investigation  of  the  Load  Distribution  on  the  Cross  Beams 
in  a  Reinforced-Concrete  Girder  Bridge  (Untersuchung  iiber  die  Last-Ver- 
teilung  von  Quertragern  bei  einer  Balkenbriicke  aus  Eisenbeton),  F.  Knorr. 
Armierter  Beton,  vol.  12.  no.  12,  Dec.  1919,  pp.  299-308,  17  figs.  Notes  on 
calculation  of  load  distribution,  including  general  elasticity  equations  and 
their  application;  and  comparison  of  calculation  with  the  load  test. 

BRIDGES,  LIFT 

Bascule,  Seattle,  Wash.  Three  Double-Leaf  Bascule  Bridges  at  Seattle,  Wash., 
F.  A.  Rapp.  Eng.  News-Rec,  vol.  84,  no.  15,  April  8,  1920,  pp.  718-722, 
6  figs.  Bridges  are  two-leaf  structures  of  simple  trunnion  type  and  have 
live-load  bearing  near  river  edge  of  each  trunnion  pier,  13  ft.  in  front  of  trun- 
nion. In  closed  position  each  leaf  pivots  on  this  bearing  instead  of  on  trunnion, 
so  that  counterweight  acts  with  longer  lever  arm  than  it  does  in  open  position 
of  bridge  and  uplift  at  tail  of  leaf  is  decreased. 

Rolling  Bascule.  Advantages  of  Rolling  Bascule  Bridges,  Walter  P.  Chapman. 
Contract  Rec.,  vol.  34,  no.  14,  April  7,  1920,  pp.  316-318,  6  figs.  It  is  noted 
that  rolling  lift  provides  maximum  lever  arm  and  therefore  permits  use  of 
more  economical  material  for  counterweight.  It  is  stated  that  300  bridges 
of  this  type  are  now  in  operation. 


BEARINGS 

Design  of.  Scientific  Design  of  Bearings  (Etude  scientifique  des  paliers),  M. 
Strauven.  Revue  Universelle  des  Mines,  vol.  5,  no.  1,  April  1,  1920,  pp. 
53-74,  19  figs.  Reference  is  made  to  Reynolds  theory  which  establishes  that 
when  two  bearing  surfaces  which  are  strictly  parallel  arc  separated  by  layer 
of  oil,  it  is  impossible  to  make  them  support  an  external  load  without  forcing 
out  oil  film.  With  this  theory  in  view  forms  of  bearing  surfaces  composed  of 
parts  inclined  to  direction  of  axle  are  suggested. 

BEARINGS,  BALL 

Manufacture.  Ball-Bearing  Manufacture — II.  Machy.  (Lond.),  vol.  16,  no.  397, 
May.  6,  1920,  pp.  133-137,  15  figs.  Methods  used  by  Hoffman  Manufacturing 
Co.,  Ltd.,  for  producing  balls,  races  and  cages. 


BLASTING 


See  Explosives. 


BRIDGES,  RAILWAY 

Rapid  Construction.  Southern  Railway  Rebuilds  Chattanooga  Bridge.  Ry.  Age, 
vol.  68,  no.  15,  Apr.  9,  1920,  pp.  1141-1143,  6  figs.  Account  of  project  in 
rapid  emergency  bridge  construction  recently  completed  by  Southern  Railway 
at  Chattanooga,  Tenn.,  telling  how  work  on  foundations  and  superstructure 
was  handled. 

Reconstruction  of.  Extending  the  Life  of  the  Niagara  Gorge  Arch.  Ry.  Age, 
vol.  68,  no.  20,  May  14,  1920,  pp.  1393-1397,  8  figs.  Overhauling  of  Grand 
Trunk  Railway  bridge  to  carry  loads  62  per  cent  greater  than  those  for  which 
it  was  designed  22  years  ago. 

Kenova  Bridge  End  Span  Erection.  Public  Works,  vol.  48,  no.  15,  April 
24,  1920,  pp.  345-347,  2  figs.  Two  single-track  298-ft.  spans,  100  ft.  above 
water  level,  were  replaced  by  double-track  spans  on  substructure  without 
interrupting   traffic. 

Wooden.  Report  of  Committee  VII — On  Wooden  Bridges  and  Trestles.  Bui. 
Am.  Ry.  Eng.  Assn.,  vol.  21,  no.  225.  March  1920,  pp.  303-362.  Specifications 
and  classification  and  grading  rules  for  lumber  arid  timber  to  be  used  in  con- 
struction and  maintenance   of  Way   Department  of  Railroads. 

See  also   Bridges,    Li/I,   Rolling    Bascule. 


BOILER  FEEDWATER 

Gas  Removal  from.  The  Removal  of  Gas  from  Boiler  Water,  Ludwig  Jung. 
Eng.  &  Indus.  Management,  vol.  3,  no.  13,  March  25,  1920,  pp.  393-396,  3  figs. 
Plant  of  mechanical  type,  constructed  for  treatment  of  10,000  gal.  of  feed- 
water  per  hour  after  preparatory  softening  by  means  of  Permutite  process, 
is  described.     Translated  from  Zeitschrift  des  Vereines  deutseher  Ingenieure. 

BOILER  FIRING 

Low-Grade  Coals.  Burning  Low-Grade  Coals  of  the  Southwest,  W.  M.  Park. 
Elec.  World,  vol.  75,  no.  17,  April  24,  1920,  pp.  947-948,  4  figs.  Operating 
and  test  results  obtained  with  chain-grate  settings  of  different  types.  Recom- 
mendations for  companies  using  fuels  available.  Analyses  of  several  varieties 
of  southwestern  coals. 

Oil-Fuel  Installation.  A  Fuel-Oil  Installation,  H.  A.  Wilcox.  Power  Plant 
Eng.,  vol.  24,  no.  10,  May  15.  1920,  pp.  501-506  and  527-531,  16  figs  Account 
of  installing  oil-burning  equipment  in  boiler  formerly  operated  with  coal. 
Results  of  coal  and  oil  tests. 

BOILER  FIRING 
See  also  Stokers,  Conveyor-Feed  Type. 

BOILER  PLATE 

Properties  at  High  Temperatures.  Tensile  Properties  of  Boiler  Plate  at  Elevated 
Temperatures,  H.  J.  French.  Min.  &  Metallurgy,  No.  158,  Section  15,  Feb. 
1920,  11  pp.,  8  figs.  Work  done  at  Bureau  of  Standards  for  committee  of 
Eng.  Division,  Nat.  Research  Council.  Changes  in  strength,  dertility  and 
other  properties,  resulting  from  increase  in  temperature  from  70  to  870  deg. 
fahr.,  were  observed  in  both  firebox  and  marine  types  of  plates. 


BRIDGES,  SWING 

Repairing.  A  Novel  Method  of  Repairing  a  Swing  Bridge,  Herbert  C.  Meith. 
Proc.  Am.  Soc.  Civil  Engrs.,  vol.  46,  no.  2,  Feb.  1920,  pp.  305-331,  11  figs, 
partly  on  2  supp.  plates.  Method  used  to  renew  chords  of  swing  span  of 
Washington  Bridge  over  Housatonic  River  without  impeding  traffic.  System 
of  temporary  adjustable  timber  members  was  devised  to  cairy  bottom-chord 
stresses  while  permanent  chords  were  being  renewed,  allowing  free  use  of 
bridge  for  half  width  of  roadway  at  all  times  and  also  permitting  span  to  be 
opened  as  required  for  river  traffic. 

BRIDGES,  WOODEN 

See  Bridges,  Railway,   Wooden. 

BUILDING  CONSTRUCTION 

Economical  Speed.  Economical  Speed  in  Building,  Angus  B.  MacMillan.  Indus. 
Management,  vol  59,  no.  5,  May  1920,  pp.  392-394.  3  figs.  Figures  are  given 
which  show  for  typical  building  how  increasing  cost  of  forms  progresses  as 
building  period  is  successively  shortened,  and  how  at  the  same  time  overhead 
costs  decrease  with  speed.  Minimum  is  reached  at  point  between  most  rapid 
and  most  leisurely  construction. 

Estimates  in.  The  Expense  of  Estimating,  Hcnrv  K  Holsman.  Am.  Architect 
vol.  127,  no.  2312,  April  14,  192(1.  pp.  475-477.  It  is  stated  that  present 
methods  followed  in  estimating  involve  considerable  duplication  of  effort. 
It  is  suggested  that  quantity  survey  should  be  furnished  by  owner  with  plans 
and  specifications.  This,  it  is  claimed,  would  eliminate  needless  expense 
and  insure  uniform  basis  for  bidding. 

Termite-Proof.  Termite  Proof  Building  Construction  in  Formosa,  Masamitsu 
Oshima.  Eng.  World,  vol  16,  no  7,  May  1920,  pp.  411-415, 8  figs.  Treatment 
given  to  timber  used  in  building  construction  and  cement  layer  spread  over 
buildings  in  ordei  i<>  protect  them  against  termite  (Coptotermea  formosanus) 

which   is   widely   distributed   throughout  Formosa. 
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BUSES 
See  Street  Railways,   Street  Cars  vs.  Omnibuses. 

CABLES,  ELECTRIC 

Characteristics  or.  Characteristics  of  Three-Phase  Lines  for  Harmonics  of 
Third  Order  (Constantcs  caracteristiques  dcs  lignes  triphasics  pour  les  har- 
moniques  3),  R.  Swyngedauw.  Revue  generale  de  l'Electricit£,  vol.  7,  nos. 
15  &  16,  April  10  and  April  17,  1920,  pp.  483-492  and  pp.  515-526,  6  figs. 
Formulae  for  electrical  characteristics  of  long  armored  cables  in  underground 
lines.  Phenomena  in  lines  not  exceeding  20  or  30  km.  can  well  be  studied, 
it  is  stated,  neglecting  effective  resistance  and  reactance  and  taking  into  con- 
sideration only  persistance  and  susceptance.  Experimental  measurements 
of  reactance,  impedance  and  resistance  of  cables  4  to  10  km.  long. 

Combined  Telephone  and  Telegraph.  Combined  Telephone  and  Telegraph 
Cables:  Important  Trials,  A.  H.  Roberts  and  W.  J.  Hilyer.  Post  Office  Elec. 
Engrs.  J!.,  vol.  13,  part  1,  April  1920,  pp.  29-48,  13  figs.  Tests  made  on  76- 
pair  40-lb.  balanced  telephone  cable  in  order  to  ascertain  practicability  of 
.  providing  combined  telephone  and  telegraph  cables  between  London  and 
Manchester.  Over  loop  circuit  186  miles  in  length,  speed  of  150  words  per 
minute  duplex  was  obtained  with  40  volts  on  differential  system  and  60  volts 
on  bridge  system;  induction  on  loaded  telephone  pairs  was  less  from  differential 
than  from  bridge  Wheatstone  working.     Other  results  are  mentioned. 

CAR  WHEELS 

Chilled-Iron,  Manufacture.  Manufacturing  Chilled  Iron  Car  Wheels — II  and 
III,  H.  E.  Diller.  Foundry,  vol.  48,  nos.  345  and  346,  April  15  and  May  1, 
1920,  pp.  304-310,  16  figs.,  and  pp.  353-359,  13  figs.  Description  of  cupola 
practice  and  methods  of  core  room.     Description  of  molding  methods. 

CARS,  FREIGHT 

Inspection  of.  The  Inspection  of  Freight  Equipment,  L.  K.  Sillcox.  Ry.  Mech. 
Engr.,  vol.  94,  no.  5,  May  1920,  pp.  285-288.  Air  brakes  and  foundation 
brake  rigging;  estimated  braking  power;  defects  of  arch  bars  and  trucks. 
Fifth  article. 

Repairing  of.  Freight  Car  Repairs  on  the  E.  P.  &  S.  W.,  A.  M.  Dow.  Ry.  Mech. 
Engr.,  vol.  94,  no.  5,  May  1920,  pp.  281-284,  11  figs.  Outline  of  policies 
followed  by  El  Paso  &  Southwestern  Railway. 


CHUCKS 


Magnetic.  The  Magnetic  Chuck,  Its  Design  and  Varied  Uses,  J.  H.  Moore.  Can. 
Machy.,  vol.  23,  nos.  16  &  17,  April  15  and  22,  1920,  pp.  369-372,  10  figs., 
and  pp.  394-399,  12  figs.  Fundamental  principles  of  design,  together  with 
varied  uses  of  magnetic  chuck  are  discussed. 

CIRCUIT  BREAKERS 

Automatic.  Automatic  Circuit-Breakers  (Dispositifs  automatiques  de  sectionne- 
ment  des  lignes  electriques),  P.  Charpentier.  Revue  generale  de  l'Electricite, 
vol.  7,  no.  15.  Apr.  10,  1920,  pp.  493-497.  16  figs.  Oil  three-pole  circuit  breaker 
built  by  Maljournal  and  Bourron  Electric  Works. 

CITY  PLANNING 

See  Terminals,  Railway,  Relation  to  City  Plan, 

COAL 

Spontaneous  Ignition.  A  Method  of  Determining  the  Relative  Temperatures  of 
Spontaneous  Ignition  of  Solid  Fuels,  F.  S.  Sinnatt  and  Burrows  Moore.  Jl. 
Soc.  Chem.  Industry,  vol.  39,  no.  6,  March  31,  1920,  pp.  72T-78T.  8  figs. 
Experiments  planned  (1)  to  determine  relative  tendencies  to  spontaneous 
ignition  in  oxygen  of  certain  finely  powdered  fuels;  (2)  to  examine  influence 
of  degree  of  fineness  of  particles  on  temperature  recorded;  and  (3)  to  examine 
influence  of  volatile  matter  upon  temperature  recorded.  Apparatus  consisted 
of  heavy  cast-iron  vessel  in  which  enclosed  nickel  crucible  could  be  raised 
to  any  desired  temperature. 

COAL  BREAKERS 

Pennsylvania.  Price-Pancoast  Breaker  Relies  on  Gravity  to  Do  Much  of  the 
Work,  Dever  C.  Ashmead.  Coal  Age,  vol.  17,  no.  18.  April  29,  1920,  pp. 
841-844,  5  figs.  Installation  of  coal  company  in — Pennsylvania  where  only 
two  conveyors  are  installed,  one  for  handling  condemned  coal  and  one  for 
handling  rock.     Coal  is  conveyed  by  gravity. 

COAL  HANDLING 


CAST  IRON 

Iron  Carbide  in.  The  Solubility  and  Stability  of  Iron  Carbide  in  Cast  Iron. 
J.  A.  Holden.  Foundry  Trade  Jl.  &  Pattern  Maker,  vol.  22,  no.  220,  April 
1920,  pp.  270-271,  3  figs.  Experiments  are  related  and  it  is  concluded  from 
them  that  carbide  is  stable  while  it  is  in  solid  solution  even  in  presence  of 
considerable  percentage  of  silicon. 

CEMENT  GUN 

Applications.  Construction  Work  by  Cement  Gun  Methods,  Arthur  J.  White. 
Proc.  Engrs.  Soc.  Western  Pennsylvania,  vol.  36,  no.  2,  March.  1920,  pp. 
109-130  and  (discussion)  pp.  131-144,  13  figs.  Examples  are  presented  of 
structures  covered  with  gunite.  Among  these  are  rapid  transit  bridge,  Long 
Island,  N.  Y.,  roof  of  power  plant  of  Ford  Motor  Co.,  Detroit,  and  tanks  of 
People  Gas,  Light  &  Coke  Co.,  Chicago.  Advantages  of  covering  steel 
structures  with  gunite  are  enumerated. 

CEMENT  MANUFACTURE 

Kiln  Insulation.  Cement  and  Lime  Kiln  Insulation,  K.  A.  Grogan.  Cement, 
Mill  &  Quarry,  vol.  16,  no.  8,  April  20  ,1920,  pp.  27-32.  16  figs.  Advantages 
of  insulating  cement  and  lime  kiln  are  pointed  out,  and  curves  are  shown 
comparing  amount  of  heat  lost  through  kiln  crown  when  insulated  and  un- 
insulated.  Sil-O-Cel  insulating  brick  is  recommended  as  "highly  effective 
for  all  classes  of  insulating  service. 

CENTRAL  STATIONS 

Electric-Furnace  Loads.  Electric  Furnace  Power  from  the  Standpoint  of  the 
Central  Station,  E.  A  Wilcox  Gen.  Meeting  Am.  Electrochemical  Soc, 
Apr.  8-10,  1920,  paper  no.  38,  pp.  589-609,  2  figs.  Questions  relative  to  opera- 
tion of  electric  furnaces  from  central  power  station  are  discussed,  such  as 
comparison  with  other  kinds  of  power  station  loads,  methods  of  charging  for 
power,  ofTpe :ik  lervioe  (particularly  to  steel  castings  plants'),  continuous  vs. 
intermittent  service,  power  rate  schedules  and  different  systems  of  furnaces 
and  their  demands  on  power  supply. 

The  Electric-Arc  Melting  Furnace  and  the  Central  Station  Electric 
Company,  Augustus  C.  Smith,  Gen.  Meeting  Am.  Electrochemical  Soc, 
Apr.  K-lo,  1920,  paper  no.  43,  pp.  701-709,  7  figs.  Effect  electric-arc  melting 
furnace  has  on  power  supply,  particularly  surges  on  line  because  of  careless 
handling  of  furnace  during  melting-down  period.  Experience  is  quoted  of 
abnormal  requirements  of  number  of  furnaces  and  it  is  pointed  out  how 
economical  operation  may  be  effected  by  careful  working. 

LaBOH,  Industrial  Niku  ok  Urgent  Need  of  Super-Power  Developments, 
OK  Laeornbe  Elec  World,  vol.  75,  no  20.  May  15,  1920,  pp.  1128-1131, 
1  fig.  It  is  said  that  men  i  lod  in du  .trial  production  and  shortage  of  power 
over  large,  manufacturing  district!  call  for  immediate  development  of  great 
power  projects  and  elimination  of  small  steam   plants. 


Car-Dump  Coal  Pier.  Design  and  Operation  of  Modern  Car-Dump  Coal  Pier. 
Eng.  News-Rec,  vol.  84,  no.  16,  April  15,  1920,  pp.  759-762,  8  figs.  Coal  pier 
of  C.  R.  R.  of  N.  J.,  at  Jersey  City  terminal,  built  to  handle  400  cars  per  day, 
and  equipped  with  two  independently  operated  cardumpers.  Reinforced- 
concrete  girder  trestles,  it  is  stated,  have  proved  more  economical  than  steel. 

Loading  Machine.  Coal  Loader  Based  on  a  New  Principle.  Coal  Age,  vol.  17, 
no.  19,  May  6,  1920,  pp.  900-902,  3  figs.  Joy  loading  machine.  Machine  is 
electrically  driven  and  is  29J^  ft.  long,  5  ft.  wide  and  5  ft.  high.  Gathering 
mechanism  consists  of  pair  of  gear  fingers,  the  initial  movement  of  which  is 
forward  into  coal,  after  which  there  is  raking  motion  across  coal  face,  then 
rearward  movement  toward  loading  conveyor,  then  return  to  starting  position. 

COAL  MINES 

Exhaust-Steam  Utilization  in.  Cutting  Power  Costs  at  an  Anthracite  Mine  by 
Utilizing  Exhaust  Steam,  Dever  C.  Ashmead.  Coal  Age,  vol.  17,  no.  20, 
May  13,  1920,  pp.  983-986,  7  figs.  Experience  of  Price-Pancoast  Coal  Co., 
Scranton,  Pennsylvania,  with  low-pressure  turbines  utilizing  exhaust  steam 
from  several  engines. 

Management  Methods.  Management  Methods  That  Will  Secure  Results  in 
Mine  Construction,  Charles  Gottschalk.  Coal  Age,  vol.  17,  no.  20,  May  13, 
1920,  pp.  987-989.  Organization  required  for  simultaneously  carrying  on 
various  operations  involved  in  constructing  surface  layout  and  in  developing 
underground  nucleus  for  coal  mine  of  large  capacity. 

COAL  MINING 

Coal-Cutting  Equipment.  Approved  Explosion-Proof  Coal-Cutting  Equipment, 
L.  C.  Ilsey  and  E.  J.  Gleim.  Dept.  Interior,  Bur.  Mines,  bulletin  78,  1920, 
53  pp.,  35  figs.  Gives  Bureau's  schedule  and  shows  its  application  to  testing 
of  commercial  apparatus.  Describes  electrical  apparatus  that  has  been  tested 
and  approved  under  this  schedule  and  also  tests  on  which  approvals  were  based. 

Electric  Power  in.  Using  Electric  Power  for  Mining  Coal.  Black  Diamond, 
vol.  64,  no.  17,  April  24,  1920  pp.  462-465,  7  figs.  Details  of  Kentucky  and 
West  Virginia  Power  Company's  plant  which  supplies  power  to  practically 
all  the  coal  mines  in  Logan  district  and  to  most  of  those  in  Mingo  County, 
West  Virginia  and  Pike  and  Perry  Counties,  Kentucky. 

Shaft  Layout.  Mine  Layout  Arranged  for  Large  Tonnage  and  Minimum  Hand- 
ling Cost,  James  R.  Elliott.  Coal  Age,  vol.  17,  no.  20.  May  13,  1920,  pp. 
978-979,  3  figs.  Shaft  layout  at  Mather  Collieries,  Greene  County,  Pennsyl- 
vania. 


COAL  STORAGE 


Economy  and  Advantages  Storage  of  Coal — An  Engineers'  Problem.  Indus. 
Management,  vol.  59,  no.  5,  May  1920,  pp.  399-408,  3  figs.  Symposium  by 
prominent  engineers.  Economy  of  coal  storage,  its  use  for  stabilizing  coal 
industry,  and  its  advantages  to  the  mining  industry,  are  discussed. 
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COAL  TAR 

Progress  of  Industry.  The  Modern  Technique  of  the  Coal  Tar  Industry  (La 
technique  moderne  de  l'industrie  des  goudrons  de  houille),  M.  C.  Berthelot. 
Revue  de  Metallurgie,  vol.  17,  no.  2,  Feb.  1920,  pp.  63-92,  14  figs.  Recent 
progress  of  coal-tar  industry  is  surveyed.     (To  be  continued.) 

COKE 

By-Product,  Superiority  of.  By-Product  Coke  and  By-Products  of  Coal,  T.  E. 
Pierce.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  5,  May  1920,  pp.  283-287. 
Survey  of  development  of  by-product  coke  ovens.  Tests  at  University  of 
Illinois  and  at  laboratories  of  American  Radiator  Co.  are  said  to  have  estab- 
lished superiority  of  by-product  coke  over  other  cokes. 

COKE  HANDLING 

Gas  Works  Equipment.  Charlestown  Coal  Equipment,  Walter  V.  Turner.  Gas. 
Rec,  vol.  17,  no.  7,  Apr.  14,  1920,  pp.  11-14,  5  figs.  Mechanical  apparatus 
for  handling  coal  and  coke  in  Massachusetts  gas  plant. 

COKE  PLANTS 

By-Product.  By-Products  Coke,  J.  F.  Springer.  Sci.  Am.  Monthly,  vol.  1,  no.  5, 
May  1920,  pp.  422-425,  6  figs.  Plant  near  Jersey  City,  with  165  ovens  arranged 
in  single  row,  divided  into  three  sections  of  55  ovens  each. 

COLLOIDS 

Research  Work  on.  Recent  Work  on  Colloids,  R.  S.  Willows.  Chem.  Age,  vol. 
2,  no.  34,  Feb.  7,  1920,  pp.  148-149.  Reference  is  made  to  result  obtained  by 
Bragg's  method  of  studying  crystal  structure,  with  fine  particles  having  very 
fully  developped  crystalline  structure,  to  investigations  relative  to  separation 
of  minerals  by  frothing,  and  to  studies  of  colloids  undertaken  with  a  view 
to  develop  theory  of  lubrication.  Paper  read  before  Chemical  Section  of 
Manchester  Literary  and  Philosophical  Society. 

COLUMNS 

Reinforced-Concrete.  Permissible  Loading  of  Columns  with  Spiral  Reinforce- 
ment (Zulassige  Belastung  Spiralarmierter  Saulen),  H.  Fuchs.  Armierter 
Beton,  vol.  12,  no.  12,  Dec,  1919,  pp.  318-320.  Presents  table  submitted 
by  the  German  Committee  for  Reinforced  Concrete  with  accompanying 
explanations. 

CONCRETE 

Action  of  Water  on.  Flood  Prevention  Works  at  Troon,  Ayrshire,  and  the  Action 
of  Sea  Water  on  Concrete,  E.  R.  Matthews.  Surveyor,  vol.  57,  no.  1474,April  16, 
1920,  pp.  329-332, 5  figs.  It  is  concluded  from  tests  performed  in  connection  with 
flood-prevention  works  that  a  3:1 14'-  1  mixture  in  air  with  granite  and  granite 
dust  aggregate  has  very  little  higher  compressive  strength  at  end  of  three 
months  after  mixing  than  where  river  gravel  and  sand  aggregate  is  used.  It  is 
also  concluded  that  granite  concrete  should  be  used  whenever  possible  for 
submerged  works  and  broken  brick  should  never  be  used  as  an  aggregate. 
For  tidal  structures  where  concrete  is  alternately  in  air  and  in  sea  water,  gravel 
concrete  is  considered  as  serviceable  as  granite  concrete,  but  for  structures 
permanently  submerged  in  sea  water  latter  mixture  is  recommended. 

Poportioning.  Proportioning  Concrete  From  Study  of  the  Aggregate,  G.  M. 
Williams.  Eng.  News-Rec,  vol.  84,  no.  17,  April  22,  1920,  pp.  811-813. 
Comment  on  paper  Mixing  Concrete  by  surface-Areas  on  Actual  Work,  by 
R.  B.  Young,  in  Eng.  News-Rec,  Jan.  1,  1920,  and  reply  by  Mr.  Young  to 
one  of  the  criticisms. 

CONCRETE  CONSTRUCTION 

Pressure  of  Concrete  on  Forms.  Pressure  of  Concrete  on  Forms  Measured  in 
Tests,  E.  B.  Smith.  Eng.  News-Rec,  vol.  84,  no.  14,  April  1,  1920,  pp.  665- 
667,  4  figs.  Account  of  tests  performed  in  laboratory  of  research  section  of 
Bureau  of  Public  Roads  at  Arlington  Experimental  Farm  near  Washington. 
It  was  found  that  maximum  pressure  was  increased  as  consistency  of  concrete 
was  made  drier  within  limits  of  workability.  Richness  of  mix  was  also  found 
to  affect  maximum  pressure  obtained,  the  richer  the  mix  the  greater  being 
the  maximum  pressure.  Empirical  formula  is  given  for  computing  lateral 
pressures. 

CONCRETE  CONSTRUCTION,  REINFORCED 

Oval  Basin.  Calculations  for  an  Oval  Receiving  Basin  (Berechnung  eines  ovalen 
Sammelbehalter),  Carl  Ritter.  Armierter  Beton,  vol.  12,  no.  12,  Dec,  1919, 
pp.  313-315,  4  figs.  Formula  derived  by  writer  while  designing  receiving 
basin  of  oval  shape  for  pump  house  of  large  plant. 


See  Cement  Gun. 


CONCRETING 


COPPER 


Cold  Rolling.  The  Influence  of  Cold  Rolling  on  the  Physical  Properties  of  Copper, 
F.  Johnson.  Metal  Industry  (Lond.).  vol.  16,  no.  16,  April  16,  1920,  pp.  307- 
314,  7  figs.  Tensile,  elongation  and  scleroscope  tests  on  strip-copper  specimens, 
showed  that  tenacity  and  hardness  increased  by  application  of  cold  work, 
except  at  certain  stages  where  over  certain  ranges  tney  remained  constant. 
Over  these  ranges  specific  gravity  either  decreased  or  remains  constant  and 
elastic  limit  increases. 


Effect  of  Hydrogen  on.  Some  Notes  on  the  Effects  of  Hydrogen  on  Copper. 
W.  C.  Hothersall  and  E.  L.  Rhead.  Metal  Industry  (Lond.)  vol.  16,  no.  15, 
April  9,  1920,  pp.  293-296,  8  figs.  Experimental  investigation  of  effect  pro- 
duced by  passage  of  hydrogen  through  molten  copper  on  properties  of  copper 
when  cast.  General  conclusion  is  formed  that  copper  treated  in  molten  state 
with  hydrogen  will,  under  suitable  conditions,  cast  sound,  while  copper  which 
has  not  been  treated  with  hydrogen  but  has  been  deoxidized  by  carbon  will 
not  cast  sound  under  same  conditions  of  casting;  but  copper  treated  with 
hydrogen  is  liable  to  pipe  badly  on  casting  unless  comparatively  large  amount 
of  arsenic  is  present.     Paper  read  before  Inst,  of  Metals. 

COST  ACCOUNTING 

Routing  and  Cost  Keeping.  Controlling  Production  and  Keeping  Costs  in  a 
Broaching  Tool  Plant,  H.  R.  Simonds.  Iron  Trade  Rev.,  vol.  66,  no.  10, 
Mar.  4,  1920,  pp.  697-702,  16  figs.  Plan  of  routing  and  cost  keeping  followed 
at  plant  of  J.  N.  Lapointe  Co.,  New  London,  Conn.  Records  enable  executives 
to  know  at  once  status  of  job  in  relation  to  schedule.     Forms  used  are  illustrated. 

Handling  Plant  Appropriations,  James  J.  Zimmerman.  Iron  Trade 
Rev.,  vol.  66,  no.  9,  Feb.  26,  1920,  pp.  634-637,  8  figs.  System  is  outlined 
for  recording  construction  statistics  so  that  status  of  any  particular  work,  for 
which  appropriation  has  been  made,  can  be  had  at  any  time. 

COSTS 

Price  Changes.  Quantitative  Analysis  of  All  Factors  That  Affect  Average  Prices 
and  a  Formula  for  Predicting  Price  Changes,  Halbert  P.  Gillette.  Eng.  & 
Contracting,  vol.  53,  no.  14,  April  7,  1920,  pp.  381-402,  5  figs.  It  is  concluded 
from  study  of  economic  situation  based  on  laws  of  economics  and  statement 
of  conditions  as  reported  by  Department  of  Labor  that  "the  level  of  com- 
modity prices  and  wages  will  not  descend  permanently  below  1)4  times  the 
pre-war  level  for  many  years  to  come." 

CRANES 

Bridge  Storage.  Progress  in  the  Construction  of  Bridge  Storage  Cranes  at  Loco- 
motive Coaling  Plants  in  Austria  (Konstruktive  Neuerungen  an  Greiferkranen 
bei  lokomotivbekohlungsanlagen  in  Oesterreich) ,  Vladislav  Sykora.  Elektro- 
technik  u.  Maschinenbau,  vol.  38,  no.  9,  Feb.  29,  1920,  pp.  94-100,  17  figs. 
Details  and  illustrations  of  various  new  devices  and  systems  with  electrical 
equipment,  developed  by  the  Austrian  Brown-Boveri  Co.,  the  A.  E.  G.  Union 
Electrical  Co.,  Vienna,  etc. 

Shipyard.  A  New  Type  of  Shipyard  Crane.  Shipbuilding  &  Shipping  Rec,  vol. 
15,  no.  17,  Apr.  22,  1920,  pp.  544-546,  3  figs.  Type  installed  at  Gothenburg 
Shipyard  of  Lindholmen  Shipbuilding  &  Eng.  Co.  It  is  composed  of  stationary 
main  structure  and  two  swinging  arms,  the  former  consisting  of  two  lattice- 
work masts  placed  about  15  ft.  3  in.  apart  from  center  to  center  and  rigidly 
connected  to  one  another  by  cross-stays  and  trusses,  making  main  structure 
stable  in  thwartship  direction. 

CULVERTS 

Wing-Wall.  Unique  Design  of  Reinforced  Concrete  Wing  Walls.  Ry.  Age,  vol. 
68,  no.  16,  Apr.  16,  1920,  pp.  1207-1209.  Application  of  cantilever  principle 
is  said  to  effect  appreciable  economy  in  L.  &  N.  structures.  Skew  undercross- 
ing,  highway  underpass,  skew  railway  and  wing3  for  9-ft.  by  8-ft.  culvert,  are 
described. 

CUPOLAS 

British  Practice.  British  Cupola  Practice  Outlined,  R.  R.  McGowan.  Foundry, 
vol.  48,  no.  9,  May  1,  1920,  pp.  360-361.  Among  differences  from  American 
practice  pointed  out  are  stationary  bottom  and  use  of  limestone  and  fluorspar. 

CUTTING  METALS 

Barth  Slide  Rules.  Supplement  to  Frederick  W.  Taylor's  "On  the  Art  of  Cutting 
Metals" — VIII,  Carl  G.  Barth.  Indus.  Management,  vol.  59,  no.  5,  May 
1920,  pp.  395-399,  5  figs.  Development  and  production  of  planer  slide  rule 
in  its  final  form  as  arranged  to  solve  problems  dealing  with  feeds  and  speeds. 

CYANIDING 

Sensitiveness  of  Reactions.  Sensitiveness  of  Cyanide  Reactions,  J.  B.  Ekeley 
and  Icie  C.  Macy.  Salt  Lake  Min.  Rev.,  vol.  22,  no.  2,  Apr.  30,  1920,  pp.  31-31. 
Experiments  made  to  determine  delicacy  of  certain  tests  for  presence  of  cyanides, 
notably  Prussian  Blue  test  and  Shonbein  test. 

DAMS 

Arched.  Arched  Dams,  B.  A.  Smith.  Proc.  Am.  Soc  Civil  Engrs.,  vol.  46,  no.  3, 
Mar.  1920,  pp.  375-425,  12  figs.  Solution  of  arch-dam  analysis  is  offered  with 
a  view  to  avoiding  defect  of  ordinary  cylinder  theory.  Defects  claimed  for 
latter  are  that,  by  it,  arch  thrust  is  maximum  at  base  of  dam,  and  that  it 
vanishes  at  crest.  Two  cases  are  dealt  with:  (1)  Complete  cylindrical  dam 
or  tank  of  uniform  thickness  throughout,  and  (2)  complete  cylindrical  dam 
or  tank  of  uniformly  varying  thickness  from  crest  to  base. 

Concrete.  Big  Eddy  Storage  Dam.  Public  Works,  vol.  48,  no.  14,  Apr.  17,  1920, 
pp.  319-322,  6  figs.  Concrete  structure  1100  ft.  long  and  159  ft.  high  built 
in  sections  in  rocky  bed  of  Spanish  River,  Canada,  to  serve  hydroelectric  plants. 
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Hydraulic  Fill.  Hydraulic  Fill  Dams  for  Miami  Conservancy  District.  Public 
Works,  vol  48,  no  17,  May  8,  1920,  pp.  301-394,  2  figs".  Method  of  con- 
structing earth  dams  with  core  embankments  built  up  between  side  slopes 
enclosed  by  parallel  levees,  all  made  of  materials  excavated  by  dragline  ma- 
chines, hauled  in  dump  cars,  pumped  to  site  and  deposited  by  hydraulic 
operations. 

Mov .»blf-Crest.  Design  and  Operation  of  Movable  Crest  Dams,  Wm.  G.  Fargo. 
Mun.  <V-  County  Eng.,  vol,  58,  no.  4,  April  1920,  pp.  157-150,  8  figs.  Gates 
and  movable  weirs  are  classified  and  various  means  for  operating  gates  are 
illustrated. 

Wanaqub,  \l\v  Jersey.  The  Wanaque  Dam.  Public  Works,  vol.  48,  no.  14, 
Apr.  17,  1920,  pp.  324-330,  4  figs.  North  New  Jersey  water  supply  is  to  be 
provided  by  impounding  run-off  from  a  94-sq.mi.  water  shed  in  a  reservoir  of 
eleven  billion  gallons  capacity,  to  be  built  in  3^  years.  Details  of  special 
construction  features  involved  by  the  requirements  of  the  rigid  specifications 
for  imperviousness  of  embankment  and  concrete;  extreme  depth  of  core-wall 
trench,  and  maintenance  during  first  year  of  construction  operations  of  con- 
tinuous flow  in  this  river  and  water  supply  to  large  paper  mill  that  will  remain 
located  and  operating  near  center  of  dam  site  for  months  while  construction 
is   in   progress  around   it. 

DIESEL  ENGINES 

Skandia  Marine.  First  Large  Marine  Diesel  Engines  Complete  on  Pacific  Coast, 
Frederik  Van  Rossen  Hoogendyk.  Pacific  Marine  Rev.,  vol.  17,  no.  4,  Apr., 
1920,  pp.  107-111,  5  figs.  Description  of  1100-i.p.h.  Diesel  engines  building 
at  Sxandia  Pacific  Oil  Engine  Co.  under  license  of  Dutch  Werkspoor  Co. 
for  U.  8.  Shipping  Board  Emergency  Fleet  Corporation.  Engines  are  4-cycle, 
single-acting  marine  crosshead  type,  20H-in.  bore,  35J4-in.' stroke  and  135 
r.p.m.;  built-up  crankshaft  is   12J^  in.   in  diameter. 


See  Drainage. 


DITCHES 


DRAINAGE 


Ditches,  Maintenance  of.  Studies  of  Maintenance  Work  on  Drainage  Ditches, 
H  M.  Lynde.  Eng.  News-Rec,  vol.  84,  no.  15,  April  8,  1920,  pp.  713-715, 
♦  i.  i.  'iS  con(",uded  from  experiments  conducted  by  Bur.  Public  Roads 
that  channels  of  drainage  ditches  need  to  be  cleaned  annuallv  to  insure  proper 
How  capacity  and  sanitary  conditions,  but  that  banks  need  to  be  cleared  only 
at  intervals  of  from  3  to  5  years. 

Underground  Systems.  The  Spacing  and  Depth  of  Laterals  in  Iowa  Underdrainage 
systems  and  the  Rate  of  Run  off  from  Them  with  Data  from  Investigations, 
W.  .1.  Schlick.  Official  Publication  Iowa  State  College  of  Agriculture  & 
Mechanic  Arts.  vol.  17,  no.  20.  Oct.  16,  1918,  119  pp  70  figs.  Investigation 
undertaken  to  collect  information  as  to  operation  of  typical  and  specia  1  under- 
drainage systems  with  a  view  to  suggesting  improvements  in  underdrainage 
systems  in  use. 

DRAWING  / 

Pneumatic  Die  Cushions.  Pneumatic  Cushions  in  Metal-Drawing  Operations. 
John  Nelson  Machy.  (N.  Y.),  vol.  26,  no.  8,  Apr.,  1920,  pp.  726-729,  5  figs. 
Description  of  various  types  of  pneumatic  die  cushions  used  in  connection  with 
punch  presses,  and  methods  of  installing. 


See  Paper  Mills. 


ELECTRIC  DRIVE 


ELECTRIC   FURNACES 


AjAX-NoRTHRur.  The  Ajax-Northrup  Electric  Furnace,  Dudley  Willcox.  Metal 
Industry  (N.  Y.),  vol.  18,  no.  5,  May  1920,  pp.  213-216,  7  figs.  It  is  said 
that  there  is  no  necessity  in  this  type  for  interlinkage  of  magnetic  circuit  with 
electric  circuit. 

Carbon  Electrodes,  Manufacture  of.  Manufacture  of  Carbon  Electrodes 
for  Electric  Furnace  Purposes,  Walter  L.  Morrison.  Ghem.  &  Metallurgical 
Eng.,  vol.  22,  no.  16,  Apr.  21,  1920,  pp.  741-744.  Description  of  raw  materials 
used  and  their  preparation,  calcining  furnaces  and  plant  operation  in  the 
"rammed  process"  of  manufacturing  electrodes  for  electric  furnace  purposes, 
with  an  outline  of  practical  deductions  obtained  from  experimental  data. 

Induction.  Induction  Furnaces  and  Their  Application  in  Iron  and  Steel  Industries 
(I.es  fours  a  induction  et  leur  application  dans  Tindustrie  du  fer  et  de  l'acier). 
Houille  Blanche,  vol.  19,  no.  37-38,  Jan.-Feb.  1920,  pp.  12-16,  16  figs.  Elec- 
trical and  structural  details  of  following  types:  Colby,  Kjellin,  Hjorth,  Ferranti, 
Frick,  Schneider,  Gin,  and  Rochling-Rodenhauser.     (To  be  continued.) 

Metallurgical  Uses.  The  Electric  Furnace  as  Applied  to  Metallurgy,  Clarence 
Jay  West.  Gen.  Meeting  Am.  Electrochemical  Soc,  Apr.  8-10,  1920,  paper 
no.  35,  pp.  461-552.  List  of  magazine  references  on  construction  and  operation 
of  electric  furnace  as  applied  to  metallurgy  of  iron  and  steel  and  non-ferrous 
metals. 

The  position  of  the  Electric  Furnace  in  Iron  and  Steel  Metallurgy.  Lewis 
B.  Lindemuth.  Gen.  Meeting  Am.  Electrochemical  Soc,  Apr.  8-10,  1920, 
paper  no.  39,  pp.  611-627.  Comparison  is  made  between  physical  and  chemical 
characteristics  and  phenomena  of  four  steel-making  processes,  namely,  bessemer, 
open-hearth,  crucible  and  electric  furnace.  Undue  praise  and  claims  for  electric 
furnace  method  and  process  is  deprecated,  but  it  is  claimed  that  when  properly 
installed  and  operated  it  is  metallurgically  the  best  and  economically  the 
cheapest. 

Operating  Costs.  Electric  Melting  in  an  Oil  Furnace,  William  J.  Reardon.  Metal 
Industry  (N.  Y.),  vol.  18,  no.  5,  May  1920,  pp.  207-212,  4  figs.  Comparative 
cost  data  of  electric,  Schwartz  and  coke  pit  furnaces  are  included. 

Resistor  Type.  High  Temperature  Electric  Heat-Treating  Furnace,  Geo.  H. 
Holden.  Sci.  Am.  Monthly,  vol.  1,  no.  5,  May  1920,  pp.  440-444,  11  figs. 
Electric  furnaces  of  resistor  type  built  with  approval  of  Navy  Department 
to  fill  out  their  contract  requiring  delivery  of  5,000,000  of  3-in.  and  4-in.  gun 
forgings. 

Transformers  for.  Interlacing  Furnace  Transformer  Busbars,  C.  B.  Gibson. 
Elec.  World,  vol.  75,  no.  18,  May  1,  1920,  pp.  991-993,  4  figs.  Scheme  for 
interlacing  bus  bars  for  three-phase  transformer. 

See  also  Alloys,  Electric  Production  of;  Steel,  High-speed,  Electric  Furnace 
Manufacture. 

ELECTRIC   GENERATORS 

See  Electrical  Machinery,  Brushes;  Design. 

ELECTRIC   LOCOMOTIVES 


DRILLING 

Cradle  Forcings.  Unusual  Methods  of  Securing  Extreme  Accuracy— II,  A.  L. 
DeLeeuw.  Am.  Math.,  vol.  52,  no.  18,  April  29,  1920,  pp.  937-941,  16  figs. 
Operations  of  drilling  and  boring  two  main  holes  in  cradle  forging  are  taken  up 
in  detail.     Methods  used,  types  of  tools  and  working  limits  are  discussed. 

DROP  FORGING 

Minnesota  Plant  New  Drop  Forge  Shop  Built  in  Northwest.  Am.  Drop  Forger, 
vol.  B,  no.  4,  April  1920,  pp.  170-174,  7  figs.  Attention  is  called  to  arrangement 
wnich  permits  of  production  to  travel  one  way  by  electric  motors,  trucks  and 
cranes. 

DRYDOCKS 

Philadelphia  Navy  Yard.  Soft  Ground  Complicates  Dry-Dock  Construction, 
7V?  7fi  a       ,'"'!    N,w-|i"  ■  vol.  84,  no.  16,  April  15,  1920,  pp.  748- 

7*  ,  \  ,IKH  ,  Account  of  changes  made  necessary  in  construction  of  graving 
dock  being  built,  at  Philadelphia  Navy  Yard  by  appearances  of  water-bearing 
strata  which  were  not  indicated  in  preliminary  borings. 

DYESTUFFS 

Properties  ok  Chemical  and  Physical  Properties  of  Dye-Stuffs,  J.  Traube  and 
I-  Kocl.lcr  Sci  \m  Monthly,  vol  1,  HO.  6,  May  1920,  pp.  4(18-411.  Experi- 
mental study  of  diffusion  of  acid  and  basic  dyes  in  gelatin  substances.  Trans- 
lated   from    Internationale    Zeitechrift    fuer    Physikalish-Chcmische    Biologic 

ELECTRIC  CIRCUITS 

.  or.    Switching  and  Protection  of  Transmission  Circuits,  S.  Q.  Hayes. 

Flee  .11,  vol  17,  no  .->.  May  1920,  pp  178  188,  -2'.i  figs.  Deals  principally 
With  oil  circuit  breakers,  relay  equipment,  lightning  arresters,  station  layouts 
and  system  arrangement  A  few  high-voltage  transformers  used  on  some 
of   larger  systems  are   described.     (To   be   continued.)  _J 


Brown,  Boveri  &  Co.  The  Single-Phase  Locomotives  of  the  Gothard  Railway. 
Switzerland,  Built  by  Brown,  Boveri  &  Co.  (Les  locomotives  electriques  du 
Chemin  de  fer  du  Gothard  (Suisse).  Locomotives  omnophas^es  de  la  Society 
Brown,  Boveri  et  Cie).  Genie  Civil,  vol.  76,  no.  1 1,  Mar.  13,  1920,  pp.  265-268, 
8  figs.,  partly  on  supp.  plate.  Locomotives  operate  at  15,000  volts,  under 
frequency  of  16^3  periods,  and  have  four  motors,  each  of  550  hp. 

Chicago,  Milwaukee  &  St.  Paul.  New  Electric  Locomotives  for  the  C.  M.  & 
St.  P.  Ry.  Mech.  Engr.,  vol.  94,  no.  5,  May  1920,  pp.  259-264,  9  figs.  Compar- 
ative study  of  two  types  recently  designed  for  passenger  service,  one  of  3,380  hp. 
built  by  General  Electric  Co.,  and  the  other  of  4,200  hp.  built  by  Westinghouse 
Electric  &  Manufacturing  Co. 

Critical  Speed.  The  Critical  Speed  of  the  Lotsehberg  Locomotive,  Type  1  E  1, 
Analytically  and  Graphically  Computed  (Die  kritische  Geschwindigkeit  der 
Lotschberg-Lokomotive,  Typ  1  E  1,  analytisch  und  graphisch  berechnet), 
Karl  E.  Milller.  Schweizerische  Bauzeitung,  vol.  75,  no.  10,  Mar.  6,  1920, 
pp.  107-110,  5  figs.  Calculation  said  to  prove  that  theory  of  the  shaking 
vibration  of  driving  gear  is  now  developed  to  point  where  it  can  be  practically 
applied.  Reference  is  made  to  investigations  and  calculating  methods  of 
Couwenhoven. 

ELECTRIC   MEASURING    INSTRUMENTS 

Calibration  of.  New  Current  Balance  for  Calibration  Work,  Otto  A.  Knopp. 
Elec.  World,  vol.  75,  no.  18.  May  1,  1920,  pp.  993-996.  6  figs.  Testing  device 
developed  by  writer  and  used  in  electrical  laboratory  of  Pacific  Gas  &  Electric 
Co.  in  routine  calibration  of  ammeters  and  watt-meters. 

ELECTRIC   MOTORS 

Rating.  The  Ffty  Degree  Rise  Method  of  Motor  Rating,  J.  M.  Hippie.  Elec.  XL, 
vol.  17,  no.  5,  May.  1920,  pp.  203-205.  Argument  is  presented  for  establishing 
50  deg.  rise  as  standard  for  semi-enclosed  general-purpose  motors  and  for 
open  and  semi-enclosed  short-time  rated  motors. 

See  also  Electrical  Machinery  Brushcr,  Design. 
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ELECTRIC   PLANTS 


Frequency  and  Voltage  Standards.  The  Standardization  of  Frequency  and  Volt- 
age for  Electric  Light  and  Power  Plants  (Verinheitlichung  der  Periodenzahl 
und  Spannungen  fur  elektrische  Belunchtung  und  Kraf  tiibertragungs-Anlagen) , 
Elektrotechnik  u.  Maschinenbau,  vol.  38,  no.  9,  Feb.  29,  1920,  pp.  93-94. 
Presents  standards  proposed  by  the  Committee  on  standardization  of  frequency 
and  voltage  of  the  Electrotechnical  Soc.  of  Vienna. 

ELECTRIC   POWER 


Steel  Construction  Work.  Erects  Electrically  Welded  Steel  Structure  in  New 
York,  Robert  V.  Ficker.  Iron  Trade  Rev.,  vol.  66,  no.  18,  Apr.  29,  1920, 
pp.  1270-1272,  8  figs.  Tests  made  by  city  building  departments  before  per- 
mission to  build  structure  by  electric  arc  welding  was  given  to  Electric  Welding 
Co.  of  America. 

ELECTRIC  WELDING,   RESISTANCE 

Boiler  Tubes.  Welding  Boiler  Tubes  by  the  Electric  Resistance  Process,  P.  T. 
Van.  Bidder.  Am.  Mach.,  vol.  52,  no.  13,  Mar.  25,  1920,  pp.  653-657,  8  figs. 
Details  of  process  are  explained  and  its  application  at  various  shops  is  illustratde. 


Direct  Generation  From  Fuel.  Direct  Generation  of  Electric  Power  from  Fuels 
(Die  unmittelbare  Eizeugung  elektrischer  Kraft  aus  Brennstoffen),  H.  Pradel. 
Elektrotechnischer  Anzeiger,  vol.  36,  nos.  151-152-153,  154-155  and  156-157, 
Dec.  20,  23,  2.5  and  31,  1919,  pp.  721-724,  727-728,  732-734  and  740-742, 
17  figs.  Details  and  illustrations  of  various  types  of  apparatus  patented  in 
Germany  and  other  countries. 

Effect  of  Transportation  Act  of  1920-  on.  The  Transportation  Act  of  1920, 
Charles  L.  Henry.  Area,  vol.  8,  no.  9,  Apr.  1920,  pp.  993-998.  How  provisions 
of  section  422  of  new  railroad  law  affect  interurban  electric  railways. 

Freight  Service  of.  The  Electric  Railway  v.  Freight  Congestion,  T.  H.  Stoffel. 
Elec  Traction,  vol.  16,  no.  4,  Apr.  15,  1920,  pp.  253-256,  3  figs.  Writer 
claims  the  most  urgent  needs  at  this  time  of  electric  lines  engaged,  in  freight 
handling,  are  increased  terminal  facilities  and  freight  equipment,  especially 
trailer  cars. 

Togging  Industry,  Use  in.  Electric  Railways  and  Electricity  For  Logging  Roads, 
John  B.  Woods.  Elec.  Traction,  vol.  16,  no.  5,  May,  1920,  pp.  311-316, 
6  figs.  Possibilities  of  electric  railways  as  logging  roads  and  use  of  electric 
power  thus  made  available  in  woods. 

Maintenance  of  Motors.  Maintaining  Electric  Railway  Motors— II,  John  S. 
Dean.  Elec.  Ry.  .11.,  vol.  55,  no.  20.  May  15,  1920,  pp.  990-992,  5  figs. 
Practices  for  babbitting  bearings  and  dipping  and  baking  armatures  are 
discussed,  with  suggestions  for  proper  equipment  necessary  in  this  work. 

Peak-Load  Transportation.  Handling  Shipyard  Traffic  at  Sparrows  Point, 
L.  H.  Palmer.  Elec.  Ry.  .11.,  vol.  55,  no.  19,  May  8,  1920,  pp.  930-935,  1 1  figs. 
Construction  and  operation  of  double  track  spur  in  order  to  solve  difficulties  of 
peak-load  transportation. 


ELECTRICAL   MACHINERY 

Brushes,  Carbon.  Standardization  of  Pure  and  Metallized  Carbon  Brushes  (Unifi- 
cation des  balais  en  charbon  ou  graphite  pur  ou  m6tallis6).  Revue  g£nerale 
de  l'Electricite,  vol.  7.  no.  12,  March  20,  1920,  pp.  391-394,  6  figs.  Specifica- 
tions adopted  on  Jan.  7,  1920,  by  Committee  of  Union  of  Electrical  Syndicates. 
Brushes  for  traction  motors  are  not  included. 

ELECTRICITY 

Uses  in  Metallurgy.  Use  of  Electricity  in  Metallurgical  Processes,  Robert  M. 
Keeney.  Elec  Jl.,  vol.  17,  no.  5,  May  1920,  pp.  206-212.  Recent  applica- 
tions of  electricity  in  metallurgy  are  reviewed  and  opinion  is  expressed  that 
further  uses  are  to  be  expected  in  duplex  process  of  cupola  melting  with 
electric-furnace  refining,  in  process  of  manufacturing  alloy  steels,  ferroalloys, 
aluminum,  brass  and  electrolytic  zinc,  and  in  electric  smelting  of  non-ferrous 
ores. 

ELECTROLYSIS 

Alternating-Current.  On  Alternating  Current  Electrolysis,  S.  March.  Proc. 
Roy.  Soc,  vol.  97.  no.  A682,  Apr.  1,  1920,  pp.  124-144,  10  figs.  Behavior 
of  platinum,  gold  and  nickel  electrodes  during  passage  of  alternating  current 
through  different  electrolytes  was  examined.  Small  bubbles  of  gas  were 
formed  at  electrodes.  Their  formation  is  attributed  to  oxidation  of  electrode, 
coupled  with  subsequent  reduction  by  hydrogen  at  next  half-period,  and 
absorption  and  adsorption  of  hydrogen  by  electrode  coupled  with  recombina- 
tion with  oxygen  at  next  half  period. 


ELECTRIC   RAILWAYS,  TRACK 


ELEVATORS 


Bonding  Rails.  Return-Conductor  in  the  Single-Phase  Alternating-Current  System 
of  the  French  Southern  Railway  (Le  conducteur  de  retour,  du  courant  de  trac- 
tion sur  le  r6seau  a  courant  alternatif  monophase  de  la  compagnie  des  chemins 
de  fer  du  midi),  M.  J.  Lheriaud.  M6moires  et  Compte  rendu  des  Travaux 
de  la  Soci6t£  des  Ing^nieurs  Civils  de  France,  vol.  70,  no.  4,  Oct. -Dec,  1917, 
pp.  831-896,  28  figs.  As  result  of  investigations  it  was  decided  not  to  use  electric 
bonds,  but  to  ground  rails  to  moist  strata  at  regular  intervals  and  to  install  a 
system  of  transformers  for  maintaining  current  in  rails.  Electric  bonding, 
it  was  determined,  is  advantageous  only  when  trains  in  line  are  at  no  time 
farther  than  about  2\4  miles  from  a  substation. 

See  also  Street  Railways,  Track  Construction. 


ELECTRIC   TRANSMISSION   LINES 


•Quarter-Wave  Transmission.  Tons;  Electric  Transmission  Lines  (Sur  les  longues 
lines  de  transmission  d'£nergie  electrique),  P.  Brunet.  Revue  g£n£rnle  de 
l'Electricite,  vol.  7,  no.  12,  March  20,  1920,  pp.  395-403,  2  figs.  Quarter-wave 
transmission  for  distance  exceeding  600  miles  in  case  of  50  periods  per  second. 
Quarter-wave  transmission,  it  is  noted,  can  be  economically  used  for  direct 
transmission  between  two  points  when  no  energy  is  utilized  intermediary  points. 

Reactance  Calculation.  Chart  for  Calculating  the  Reactance  of  a  Conductor 
in  an  Electric  Transmission  Line  (Abaque  pour  le  calcul  de  la  reactance  d'un 
fil  de  ligne),  Panoja  Leite.  Revue  g£nerale  de  l'Electricite,  vol.  7,  no.  13, 
March  27,  1920,  pp.  419-421,  2  figs.  Chart  parmits  calculation  of  any  one 
of  four  quantities — reactance,  frequency,  distance  between  wires  and  dia- 
meier — in  terms  of  the  other  three.  It  was  constructed  by  means  of  a  trigono- 
metric transformation  of  formula  giving  reactance  of  single-phase  or  three- 
phase  symmetric  line. 

Steel  Towers.  Steel  Transmission  Line  Towers — III  and  IV,  E.  L.  Gemmill.  Elec. 
Rev.  (Chicago),  vol.  76,  nos.  16  and  18,  April  17  and  May  1,  1920,  pp.  64.5-651, 
2  figs,  and  pp.  719-723,  4  figs.  Notes  on  reactions  for  towers  located  on  steep 
grades,  and  stringing  wires  on  grades.  Discussion  of  relations  existing  between 
stress,  temperature  and  sag  in  transmission  lines.  Thomas'  sag  calculations 
are  presented.  Curves  showing  stresses  of  angle  towers  are  given  and  rela- 
tions existing  between  stress,  temperature  and  sag  are  discussed. 

Steel  Wire  for.  Economic  Use  of  Galvanized  Steel  Wire,  J.  P.  Jollvman  and 
J.  F.  Strachan.  Jl.  Electricity,  vol.  44,  no.  8,  Apr.  15,  1920,  pp.  356-358,  6  figs. 
Curves  showing  comparative  values  of  steel  and  copper  wire  for  electric 
transmission  lines.  It  is  stated  that  galvanized  steel  is  more  useful  for  carrying 
light  loads  in  high  voltage  distribution  system.  Paper  read  before  Nat. 
Elec.  Light  Assn.  Convention. 

ELECTRIC   WELDING,   ARC 

Applications.  Applications  of  Electric  Arc  Welding,  Charles  T.  Perry.  Textile 
World  Jl.,  vol.  57,  no.  19,  May  8,  1920,  pp.  107-109,  5  figs.  Adaptability 
to  textile-mill  repair  work  is  pointed  out. 


Passenger  Design  of.  Passenger  Elevator  Service,  Howard  B.  Cook.  The  Warner 
Elevator  Manufacturing  Co.,  Cincinnati,  Ohio,  6  pp.,  7  figs.  Technical 
study  of  number  and  size  of  elevators  required  in  a  building.  Calculations 
are  based  on  rule  that  average  elevator  traffic  for  ten  hours  in  an  office  building 
is  equal  to  one  passenger  per  hour  in  each  direction  for  each  200  sq.  ft.  of 
rentable  floor  area  in  building.  Paper  presented  at  The  Elevator  Manu- 
facturers' Assn.  Convention. 


EMPLOYEES'   REPRESENTATION 


Arbitration  Plan.  Industrial  Conference  Declares  for  Employee  Representation. 
Indus  Management,  vol.  59,  no.  5,  May  1920,  pp.  348-354.  Final  report  of 
second  industrial  conference  held  at  Washington,  D.  C.  Plan  for  inquiry 
and  arbitration  is  presented.  Greatest  stress  is  laid  upon  joint  organization 
of  management  and  employees  to  secure  co-operative  effort.  Plan  of  organiza- 
tion of  nation-wide  machinery  of  arbitration  is  outlined. 

Argument  Against.  Industrial  Democracy  a  Sham?  Robert  E.  Newcomb. 
Iron  Trade  Rev.,  vol.  66,  no.  8,  Feb.  19,  1920,  pp.  565-567.  Usual  form  of 
organization  of  employees'  and  management's  representatives  is  called  "but 
compromise  with  the  bolshevik  view  of  industrial  management,  leading  even- 
tually to  soviet  government  of  an  industrial  establishment." 

Examples  of  Application.  Employee  Representation  in  Standard  Oil,  Burton 
Kline.  Indus.  Management,  vol.  59,  no.  5,  May  1920,  pp.  3.55-360.  Scheme 
worked  out  following  labor  troubles  of  1915.  Employees  meet  regularly 
with  management  upon  equal  terms  and  discuss  and  adjust  any  questions 
that  may  arise  as  to  wages,  hours,  working  and  living  conditions. 

ENAMELING 

Cast-Iron  Wares.  Materials  and  Methods  Used  in  the  Manufacture  of  Enameled 
Cast-Iron  Wares,  Homer  F.  Staley.  Dept.  Commerce,  Technologic  Papers 
of  Bur.  of  Standards,  no.  142,  Dec.  20,  1919,  158  pp.,  5  figs.  Enameling  of 
cast  iron  by  dry  process. 

Cleaning  Metals  for.  The  Electric  Cleaning  of  Metals  for  Enameling  Purposes, 
W.  C.  Lindemann.  Jl.  Am.  Ceramic  Soc,  vol.  3,  no.  3,  March  1920.  pp.  252- 
255.  Practice  of  A.  J.  Lindemann  &  Hoverson  Co.  Advantages  claimed  for 
electric  process  are  lower  cost,  saving  in  time  with  corresponding  greater 
output,  elimination  of  oxide  sludge,  elimination  of  spondiug  or  scrubbing  of 
ware. 

ENGINEERS 

Classification  of.  Federal  Engineers  Classified  as  to  Duties  and  Pay.  Eng. 
News-Rec,  vol.  84,  no.  16,  April  15.  1920,  pp.  780-781.  From  report  covering 
all  government  employees  at  Washington  submitted  to  Congress  by  Keating 
Commission. 
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[  Compensation  op.  Compensation  for  Engineers,  O.  C  Merrill.  Professional 
Enter  vol  5.  no.  5.  May  1920.  pp.  14-15.  Remark  of  Prof.  Irving  Fisher  before 
governors  and  mavors  assembled  at  White  House  March  3-5,  1919,  that  the 
nation  is  "on  a  permanently  higher  price  level,"  is  quoted  and  it  is  urged 
that  salary  scales  be  revised  along  sound  principles  and  in  full  recognition 
of  present-day  conditions."  Activities  of  Engineering  Council  in  the  study 
of  situation  in  this  respect  of  engineers  in  federal,  state  and  municipal  service. 
are  related. 

Education  of.  Some  Forces  in  Engineering  Education,  Homer  A.  Watt.  Eng. 
News-Rec  ,  vol.  84,  no.  16,  April  15,  1920,  pp.  771-773.  It  is  emphasized 
that  "engineer  cannot  plav  his  part  by  the  side  of  educated  professional  men 
without  a  broader  training  in  history,  English  and  the  social  sciences,  and 
it  is  therefore  stated  that  "the  engineering  college  which  neglects  the  cultural 
elements  in  its  curriculum  will  find  itself  in  a  few  years,  only  an  industrial 
school." 

Industrial  Relations.  Industrial  Relations  of  Engineers,  H.  H.  Higbie.  Michigan 
Technic,  vol.  33,  no.  1,  March  1920,  pp.  23-28.  Because  the  engineer  is 
usually  the  connecting  link  between  capital  and  labor,"  and  because  he  has 
the  trained  inteUigence  and  innate  respect  for  verities  which  are  essential 
to  correct  and  lasting  solution  of  the  difficult  relation  of  capital  and  labor, 
it  is  concluded  that  it  is  distinctly  his  duty  to  formulate  a  solution  of  socia 
problems  "which  shall  conform  just  as  closely  to  psychological  and  normal 
laws  as  his  usual  plans  and  specifications  conform  to  physical  laws. 

EXPORT  TRADE 

Packing  fob.  Packing  for  Domestic  and  Export  Shipping — II,  Harry  N.  Knowlton. 
Am  Mach.,  vol  52.  no.  16,  April  15.  1920,  pp.  829-832,  3. figs.  Types  of 
packages  and  methods  of  handling.  Definitions  and  descriptions  of  different 
forms  of  packages  used  in  shipping  goods  are  given,  and  method  of  handling 
and  possibilities  of  damage  to  improperly  packed  commodities  are  taken  up. 

FACTORY  MANAGEMENT 
See  Industrial  Management. 

FANS 
See  Gas  Works,  Water-Gas  Plant. 

FATIGUE 

Prevention  of.  Prevention  of  Fatigue  in  Industry — V,  Reynold  A.  Spaeth.  Indus. 
Management,  vol.  59,  no.  5,  May  1920,  pp.  409-411,  1  fig.  Limitations  of 
methods  of  scientific  management  are  discussed.  Claim  is  made  that  loyalty 
and  fairness  will  get  results  in  production  without  knowledge  or  use  of  element- 
ary times.  It  is  suggested  that  time-study  methods  should  be  standardized 
by  a  committee  of  representative  industrialists. 


FIRE   PROTECTION 

Sprinklers.  Unsatisfactory  or  Serious  Fires  in  Buildings  Equipped  with  Sprinklers. 
Nat.  Fire  Protection  Assn.,  vol.  13,  no.  3,  Jan.  1920,  pp.  293-299.  Examples 
are  quoted  of  fires  in  buildings  equipped  with  sprinklers  and  reasons  are 
indicated  why  sprinklers  failed  to  operate  satisfactorily. 

FLIGHT 

Hioh-Altidude.  Flying  at  Very  High  Altitudes  (La  vie  et  les  voyages  aux  trds  hautes 
altitudes),  Docteur  Guglielmineti.  Genie  Civil,  vol.  76,  no.  12,  Mar.  20,  1920, 
pp.  288-292,  7  figs.  Physiological  effects  of  altitudes  greater  than  12,000 
meters  (39,360  ft.).  It  is  at  such  altitudes,  it  is  said,  that  aerial  routes  for 
transoceanic  service  will  have  to  be  established  in  order  to  attain  maximum 
practicable  speed.  Structural  details  of  enclosed  cabin  for  maintaining 
constant  air  pressure  are  given. 

Rectilinear.  The  Rectilinear  Flight  of  Aeroplanes.  A.  Rateau.  Mech.  Eng.,  vol. 
42,  no.  5,  May  1920,  pp.  268-269  and  316,  1  fig.  Principles  of  analytical 
theory  of  rectihnear  flight  of  aeroplanes  are  formulated.  Graph  is  constructed 
indicating  variation  of  fuel  and  oil  consumption  per  distance  of  flight  with 
variation  in  distance  of  plane  from  its  ceiling  during  flight. 

Soaring  Flight.  Soaring  in  Horizontal  Wind  of  Invariable  Speed  and  Direction 
(Le  vol  a  voile  par  vent  horizontal  de  vitesse  et  de  direction  invariables) , 
Jean  Viley  et  A.  Volmerange.  Comptes  rendus  des  Seances  de  l'Academie 
des  Sciences,  vol.  170,  no.  14,  Apr.  6,  1920,  pp.  838-841,  1  fig.  Study  of  forces 
acting  on  bird. 

FLOOD   PREVENTION 

Water  Flow  Through  Contracted  Channel.  Experiments  on  the  Flow  of  Water 
Through  Contractions  in  an  Open  Channel,  F.  W.  Lane.  Proc.  Am.  Soo. 
Civil  Engrs.,  vol.  45,  nos.  8-9-10,  Oct.-Nov.-Dec,  1919,  pp.  717-774,  20  figs. 
Studies  for  design  of  flood  prevention  works  of  Miami  Conservancy  District. 
Measurements  were  made  of  flow  through  (1)  contraction  with  rounded  edges, 
(2)  sharp-edged  contraction,  (3)  short  flume  with  rounded  entrance,  (4)  short 
flume  with  sharp  corner  entrance,  and  (5)  expanding  or  venturi  flume. 

FOREMAN 

Place  in  Industrial  Management.  The  Foreman,  Sanford  E.  Thompson.  Bui. 
Taylor  Soc,  vol.  5,  no.  1,  Feb.  1920,  pp.  43-46  and  (discussion)  pp.  46-48. 
Scientific  management,  it  is  observed,  has  given  a  definite  place  to  foreman 
in  industry  and  has  clearly  outlined  his  position  with  reference  to  the  work- 
man. 

FOUNDATIONS 


FERROCHROME 

See  Ferrosilicon,  Electric-Furnace  Manufacture. 


Testing  Subsoil.  Foundations,  Their  Selection,  Design  and  Construction.  Am. 
Architect,  vol.  117,  no.  2314,  April  28,  1920,  pp.  533-536,  4  figs.  Design  of 
platform  is  suggested  for  testing  soil  bearing. 


FERROSILICON 

Electric-Furnace,  Manufacture.  Builds  Electric  Ferroalloy  Plant.  Iron 
Trade  Rev.,  vol.  66,  no.  10,  Mar.  4,  1920,  pp.  706-707,  4  figs.  Plant  of  United 
States  Ferro  Alloys  Corp.,  Niagara  Falls,  N.  Y.  Principal  products  are 
ferrosilicon  and  ferrochrome. 

Properties  of.  Properties  of  FerrosiUcon,  F.  A.  Raven.  Gen.  Meeting  Am. 
Electrochemical  Soc.  Apr.  8-10,  1920,  paper  no.  37,  pp.  577-588,  7  figs. 
Various  grades  of  commercial  ferrosilicon  are  described  and  their  metallography 
and  physical  properties  discussed.  Their  production  by  reduction  by  carbon 
in  blast  furnace  is  described  and  also  their  production  in  electric  furnace. 
Writer  declares  that  furnaces  with  high-frequency  current  (60  cycles),  will 
work  just  as  efficiently  and  satisfactorily  as  low-frequency  furnaces  (25  cycles), 
if  properly  designed  and  operated. 

FERROVANADIUM 

Metallurgy  of.  Development  of  Ferro- Vanadium  Metallurgy,  B.  D.  Saklatwalla. 
Gen.  Meeting  Am.  Electro-chemical  Soc,  Apr.  8-10,  1920,  paper  no.  42, 
pp.  689-700.  General  review  is  given  of  occurrence  of  vanadium  in  nature,  its 
discovery  and  its  restricted  utilization  as  rare  and  expensive  element.  Details 
are  included  of  its  modern  introduction  into  large  scale  metallurgical  practice 
in  armor  plate  and  special  steels,  and  of  reduction  of  its  compounds  to  metal 
by  silicon  in  electric  furnace.  Alumino-thermic  reduction  as  practiced  on 
a  large  scale  in  the  United  StateB  is  explained. 

FILES 

Microscopic  Structure.  The  Microscopic  Structure  of  Files  and  Chip-Forming 
Tools  in  General  (Mikroskopischc  Struktur  del  Feile  and  Bpanbidende  Werk- 
zeuge  im  allgcmeinen),  W.  Scheffer.  Zeitschrift  fiir  Dampfkessel  u.  Maschi- 
nenbetrieb,  vol.  42,  no.  51,  Dec.  19,  1919,  pp.  393-394,  9  figs.  Photomicro- 
graphs. 

FIRE   HOSE 

Action  of  Water  Upon.  The  Action  of  Water  Upon  Hose  Linings  and  the  Acid 
Corrosion  of  Jackets  and  Couplings.  L.  B.  Buchanan.  Nat.  Fire  Protection 
Assn.,  vol.  13,  no.  3.  Jan.  1920,  pp.  203-268.  Tests  arc  said  to  have  demons- 
trated that  practically  all  hose  is  liable  to  generate  sulphuric  acid  if  left  wet 
inside  for  any  considerable  length  of  time  in  a  warm  room,  weak  acid  so  generated 
being  capable  of  concentration  to  a  strength  sufficient  to  destroy  fabric  and 
corrode  couplings. 


FREIGHT   HANDLING 

England.  Freight  Handling  in  England  as  Applied  to  Our  Home  Problem,  F.  T. 
Chambers.  Pacific  Marine  Rev.,  vol.  17,  no.  4,  Apr.  1920,  pp.  53-56  and' 
104-106,  7  figs.  Address  delivered  before  Material  Handling  Mach.  Manu- 
facturers' Assn.,  with  illustrations  from  author's  report  published  by  U.  Sv 
Shipping  Board. 

FUELS 

Colloidal.  Colloidal  Fuel  and  Its  Use — II,  Lindon  W.  Bates.  Chem.  Engr.,  vol.  28,- 
no.  4,  April  1920,  pp.  125-127.  Nature  of  colloidal  fuel,  its  development  during 
war,  results  by  tests,  with  review  of  present  and  future  general  industrial 
possibilities. 

Research,  British.  Report  of  the  Fuel  Research  Board  for  the  Years  1918,  1919. 
Dept.  Sci.  Indus.  Research,  Lond.,  1920,  57  pp.,  5  figs.  Account  of  survey 
of  coals  of  Great  Britain  in  particular  as  to  suitability  of  different  types  of 
known  origin  for  conversion  into  gases,  fuel  oils  and  coke,  and  also  account 
of  work  undertaken  with  a  view  to  obtaining  thermal  and  economic  data 
in  connection  with  use  of  peat  as  fuel.  Use  of  pulverized  fuel  in  operations- 
of  various  kinds  is  taken  up  and  records  are  given  of  effects  of  purely  meteoro- 
logical conditions  on  natural  draft  of  a  chimney. 

See  also  Peat;  Pulverized  Coal. 

FURNACES,   BOILER 

Bagasse.  Bagasse  Furnaces,  A.  G.  Budge.  Int.  Sugar  Jl.,  vol.  22,  no.  256,  Apr- 
1920,  pp.  211-214,  4  figs.     Types  used  in  factories  in  Hawaii. 

FURNACES,   ELECTRIC 

See  Electric  Furnaces. 

FURNACES,   HEAT-TREATING 

See  Electric  Furnaces,  Resistor  Type. 
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FURNACES,   INDUSTRIAL 


GROUTING 


See  Heating,  Electric,  Industrial;  Steel,  Heat  Treatment  of,  Furnaces. 

GAGES 

Gage  Blocks,  Manufacture  of.  How  Precision  Gage  Blocks  are  Made,  Franklin 
D.  Jones.  Machy,  (N.  Y.  ),  vol.  26,  no.  8,  Apr.  1920,  pp.  697-708,  27  figs. 
Practice  of  Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Indicating  and  Contour.  Indicating  and  Contour  Gages,  John  E.  Collings, 
Machy.  (N.  Y.),  vol.  26,  no.  8,  Apr..  1920,  pp.  732-736,  11  figs.  Gages  in  which 
indications  are  read  off  by  sight  are  divided  into  five  classes,  which  with  other 
unclassified  gages  are  described. 

GAS   ENGINES 

Farm-Pump.  Manufacturing  a  Farm  Pump  Engine,  J.  V.  Hunter.  Am.  Mach., 
vol.  52,  no.  18,  April  29,  1920,  pp.  943-946,  11  figs.  Small  pump  operated 
by  gas  engine,  manufactured  by  Fuller  &  Johnson  Co.,  Madison,  Wis. 

GAS  WORKS 

Light-Oil  Recovery  Plant.  Plant  for  Recovery  of  Light  Oils  at  the  Vienna- 
Simmering  Gas  Works  (Die  Leichtolanlage  des  Gaswerkes  Wien-Simmering). 
Zeitschrift  fur  komprimierte  u.  fliissige  Gase,  vol.  20,  no.  6,  1919,  pp.  62-63, 
1  fig.  Description  and  schematic  diagram  of  Still  system  plant  in  a  gas  works 
having  a  daily  output  of  18,000,000  cu.  ft. 

Water-Gas  Plant.  Electrically-Driven  Blast-Fans,  H.  C.  Widlake.  Gas  Jl., 
vol.  150,  no.  2971,  Apr.  20,  1920,  pp.  131-133,  2  figs.  Description  of  water-gas 
plant  which  comprises  four  gas-making  sets  served  by  three  no.  8  Sturtevant 
blast-fans. 

GASOLINE  ENGINES 

British  Marine,  Specifications.  Individual  Models  of  the  British  Marine  Engine 
Builders,  M.  W.  Bourdon.  Automotive  Industries,  vol.  42,  no.  20,  May  13, 
1920,  pp.  1098-1105,  18  figs.  Abbreviated  specifications  of  British  marine 
engines  of  gasoline  and  kerosene  types,  together  with  range  of  standard  sizes, 
prices  and  weights. 

GEAR   CUTTING 


Catskill  Water  Supply  Structures.  Grouting  Operations,  Catskill  Water  Supply, 
James  F.  Sanborn  and  M.  E.  Zipser.  Proc.  Am.  Soc.  Civil  Engrs.,  vol.  46, 
no.  1,  Jan.  1920.  pp.  1-80,  12  figs.  Summary  of  experience  and  results  obtained 
in  use  of  grout  in  construction  of  aqueduct,  dams,  and  other  structures  of 
Catskill  Works.  Mixture  consisting  of  one  bag  of  cement,  one  bag  of  sand, 
and  from  6  to  8  gal.  of  water,  was  found  to  be  well  adapted  for  backing-up 
and  filling  spaces  behind  tunnel  lining.  Air  pressure  used  varied  from  30  to 
90  lb.  per  sq.  in. 

HANDLING   MATERIALS 

Gravel  Mechanical  Loader  for.  Mechanical  Loaders  Handle  Gravel  at  Low 
Cost,  P.  Philip.  Contract  Rec,  vol.  34,  no.  17,  Apr.  28,  1920,  pp.  385-386, 
4  figs.  Experience  in  British  Columbia.  Figures  are  given  showing  com- 
parative costs  of  loading  trucks  by  hand  and  by  mechanical  loader. 

Machine  Shops.  Handling  Material  at  the  Plant  of  the  Greenfield  Tap  and  Die 
Corporation  Peter  F.  O'Shea.  Am.  Mach.,  vol.  52,  no.  17,  April  22,  1920, 
pp.  880^-884,  5  figs.  Plant  turns  out  small  gages,  taps  and  dies.  Material 
travels  in  machine  shop  from  left  to  right,  coming  in  at  windows  at  left  as 
raw  material  and  falling  into  aisle  at  right  in  form  of  blanks.  Blanks  are 
separated  into  lots  and  assigned  to  corresponding  departments. 

HEAT  TREATMENT 
See  Steel,  Heal  Treatment  of. 

HEATING,   ELECTRIC 

Industrial.  Industrial  Electric  Heating,  Wirt  S.  Scott.  Elec.  Jl.,  vol.  17,  no.  5, 
May  1920,  pp.  188-192,  13  figs.  Recent  applications  of  electric  heating  in 
various  industries  are  pointed  out  and  possibilities  of  electric  heating  for  forging 
furnaces,  brass-melting  furnaces,  hardening  furnaces,  tempering  and  annealing 
furnaces,  sherardizing  furnaces,  etc.,  are  outlined. 

HEAVY-OIL  ENGINES 

See  Marine  Engines,   Heavy-Oil. 

HELICOPTERS 

See   Aeroplanes,   Helicopters. 


Automobile  Gears.  Gear  Cutting  for  Motor  Cars,  P.  J.  Worsley.  Automobile 
Engr.,  vol.  10,  no.  137,  April  1920,  pp.  162-169,  24  figs.  Description  of  Fellows 
gear  cutter,  Sunderland  bevel  gear  planer,  gear  hobbing  machines  manu- 
factured by  Reinecker  &  Wallwork  Co.  and  other  machines. 

GEARS 

Bevel.  Generating  Bevel  Gears,  Francis  W.  Shaw.  Machy.  (Lond.),  vol.  16, 
no.  394,  April  15,  1920,  pp.  41-45,  4  figs.  Discusses  question  whether  or  not 
root  angle  must  correspond  to  pressure  angle. 

GIRDERS 

Reinforced-Concrete.  Determination  of  the  Most  Economic  Reinforcement  of 
Double-Reinforced  Slabs  and  Girders  (Die  Bestimmung  der  wirtschaftlich 
giinstigsten  Armierung  doppelt  armierter  Platten  und  Balken),  H.  Liihrs. 
Armierter  Beton,  vol.  12,  no.  12,  Dec.  1919,  pp.  315-317,  1  fig.  Equations 
and  chart  for  computing  required  reinforcement. 

GOLD   MINING 

Electrical  Equipment  for.  Choice  of  Electrical  Equipment  for  Gold  and  Silver 
Mining,  B.  B.  Beckett.  Jl.  Electricity,  vol.  44,  no.  9,  May  1,  1920,  pp.  440-442. 
Article  based  on  writer's  experience  in  mines  of  Goldfield,  Nev. 

GRADE   CROSSINGS 


HOISTS 

Electric.  Designing  an  Electric  Hoist  to  Meet  Needs  of  a  Long  Mine  Slope, 
Graham  Bright.  Coal  Age,  vol.  17,  no.  19,  May  6,  1920,  pp.  890-894,  10  figs. 
Hoist  consists  of  single  cylindrial  drum  9  ft.  in  diameter,  having  ultimate 
capacity  of  about  13,000  ft.  of  1  yA-in.  cable.  Drum  is  geared  to  800-hp., 
2200-volt,  three-phase  60-cycl,  24-pole,  pedestal-type,  wound-rotor,  induction 
motor. 

Electric  Winding  Engines  and  Mine  Hoists,  H.  H.  Broughton.  Elecn., 
vol.  84,  nos.  2184  and  2188,  March  26  and  April  23,  1920,  pp.  340-343,  5  figs, 
and  pp.  441^443,  3  figs.  Rating  of  winder  motors.  Calculations  involved  in  design 
of  mine  hoist  are  illustrated  with  10,000-lb.  rock  hoist  for  inclined  shaft  of 
varying  slope. 

HOUSES,   CONCRETE 

England.  Concrete  Cottage  Building  Cottages  at  Amesbury.  Concrete  &  Con- 
structional Eng.,  vol.  15,  no.  4,  April  1920,  pp.  234-242,  5  figs.  Thickness 
of  walls  in  7}^  in-,  and  they  are  composed  of  two  2J^-in.  skins  with  a  2^2-in. 
cavity.  Two  inch  blocks  were  used  which  in  tests  showed  contraction  of  1/512 
in.  in  27  in.  at  20  deg.  fahr.  below  frezing,  and  expansion  of  1/  127  in.  in.  27  in. 
atl20deg.  fahr. 

Monolithic.  Field  Practice  on  Monolithic  Concrete  Houses.  Contract  Rec., 
vol.  34,  no.  14,  April  7,  1920,  pp.  329-331.  Outline  of  practicable  erection 
methods.  Report  presented  at  National  Conference  on  Concrete  House 
Construction. 


HOUSING 


See  Paper  Mills. 


Construction  and  Maintenance.  Construction  and  Maintenance  of  Grade 
Crossings  on  Pacific  Electric,  Clifford  A.  Elliott.  Elec.  Ry.  Jl.,  vol.  55,  no.  20, 
May  15,  1920,  pp.  995-998,  5  figs.  Where  soil  will  not  produce  natural  crossing 
on  interurban  lines  grades  and  oiled  and  oil  macadam  crossings  are  standard. 
Central  plant  erected  for  heating  oil  and  mixing  macadam. 


See  Relativity. 


GRAVITATION 


GRINDING   MACHINES 


Standard  Classification.  The  Standardization  of  Grinding  Machine  Classifica- 
tion, S.  M.  Henry.  Am.  Mach.,  vol.  52,  no.  14,  April  1,  1920,  pp.  736-737. 
Classification  employed  by  Bureau  of  Construction  and  Repair,  Navy  Depart- 
ment. 


HYDRAULIC   TURBINES 

Wear  of.  The  Wear  of  Hydraulic  Turbines,  Its  Consequences  and  the  Method 
of  Reducing  it  (L'usure  des  turbines  hydrauliques,  ses  consequences  et  les 
moyens  d'y  parer),  Henri  Durour.  Bulletin  Technique  de  la  Suisse  Romande, 
vol.  46,  no.  7,  Apr.  3,  1920,  pp.  75-78,  3  figs.  Experiments  made  at  Klosterli 
Works  (Valais)  in  order  to  determine  extent  to  which  efficiency  of  turbine  was 
diminished  as  result  of  wear  caused  by  loams  in  water.  (Continuation  of 
serial.) 

HYDROELECTRIC  PLANTS 

Construction  Work.  Duties  of  a  Young-Engineer  on  the  Construction  of  a  Hydro- 
Electric  Plant,  H.  S.  Slocum.  Can.  Engr.,  vol.  38,  no.  16,  April  15,  1920, 
pp.  375-384,  29  figs.  As  examples  of  method  of  organizing  work  for  construction 
of  hydro-electric  project,  operations  undertaken  in  construction  of  plant  of 
Cedar  Rapids  Mfg.  &  Power  Co.  and  Appalachian  Power  Co.  are  outlined. 
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France  Navigation  and  Harnessing  of  the  Rhine  (Le  Rhin  aux  points  de  vue  de  la 
navigation  et  dee  forces  hydrauRques),  B.  Beitre.  Vie  Technique  &  Industrielle, 
vol.  1,  no  6,  Mar.  1920,  i>p  457-462,  4  figs.  Hydroelectric  installation  pro- 
jected near  Mulhouse.     (Concluded. ) 

INDUCTION    COILS 

Resonance  Electric  Resonance  in  a  Coil  with  an  Iron  Core  (Rfeonnance  61ectrique 
dans  mi  <  mint  dont  la  self-induction  conticnt  du  fer).  P.  Boucherot.  Comptes 
rendus  dee  Seances  de  l'Acadfmie  des  Sciences,  vol.  170,  no.  12,  March  22, 
1920.  pp  725-728,  2  figs.  Formula  for  determining  excess  voltage  resulting 
from  grounding  conductor  in  long  cable. 

Remotely  Controlled.  Remotely  Controlled  Hydroelectric  Synchronous 
Generators,  Charles  II  Tallant.  .11.  Electricity,  vol.  44.  no.  9,  May  1,  1920, 
pp.  432-433,  3  figs  Automatic  installation  at  Ontario  Cal..  by  Ontario  power 
Co.  Equipment  consists  of  one  single  Pelton  impulse  turbine,  overhung 
from  Westinghouse  500-kva.,  50-cycle  generator.  Plant  is  controlled  with 
double-throw  switch  from  another  plant  situated  three  and  one-half  miles 
down  canyon. 

Switzerland.  The  Water-Power  Plant  "Gosgen"  on  the  Aare  River  (Die  Wasser- 
kraftanlage  "Gosgen"  an  der  Aare  der  A.  G.  Electrizitatswerk  Olten-Aarburg). 
Bchweiserische  Bauzeitung,  vol.  75,  nos.  9  and  10,  Feb.  28  and  Mar.  6,  1920, 
pp.  93-96  and  110-113,  24  figs.  Description  and  illustrations  of  the  head- 
water canal,  entire  length  of  which  is  4.80  km.,  construction  involving  approxi- 
mately excavation  of  1,100,000  cu.  m.  of  earth  and  250,000  cu.  m.  of  rock. 
(Continuation  of  serial.) 

INDICATORS 

Steam-Engine.  High-Speed  Indicators,  Thomas  Midgley,  Jr.  Jl.  Soc.  Automotive 
Engrs.,  vol.  6,  no.  4,  April  1920.  pp.  254-257,  11  figs.  Classification  and 
description  of  various  types  of  steam-engine  indicators,  particularly  type 
developed  at  Bur.  of  Standards. 

INDUSTRIAL    MANAGEMENT 

Analysis  of  Shop  Methods.     Improving  Shop  Methods  by  Analysis — II,  L.  V. 
Indus.  Management,  vol.  59,  no.  5.  May  1920,  pp.  367-371.     It  is  shown 
how   analysis  provides  facts  upon   which   shop   man   can  base   improvement 
of  his  methods. 

Purchasing  Data,  Recording.  Economic  Value  of  Good  Buying,  Wilfrid  G. 
Astle.  Elec  Traction,  vol.  16,  no.  5,  May  1920,  pp.  324-326.  Emphasizes 
economy  of  introducing  efficient  system  of  keeping  all  buying  data. 

Records,  Filing  of.  Purchasing  Department  Records,  G.  W.  Greenwood.  Indus. 
Management,  vol.  59,  no.  5,  May  1920,  pp.  383-386,  4  figs.  Method  is  sug- 
gested for  filing  filled  purchase  orders  so  that  any  particular  item  can  be  readily 
located  with  no  other  information  than  name  of  part  in  question. 

Shipyards.  Industrial  Engineering  Applied  to  Shipyard  Management,  Norman 
Howard.  Indus.  Management,  vol.  59,  no.  5,  May  1920,  pp.  372-376,  4  figs. 
Work  done  by  Indsutrial  Management  Section  of  Emergency  Fleet  Corpora- 
tion.    (To  be  continued.) 

Stores  System.  Modern  Stores  System  Proves  Successful  in  Strip  Mill,  H.  R. 
Simonds.  Iron  Trade  Rev.,  vol.  66,  no.  17,  Apr.  22,  1920,  pp.  1197-1202, 
10  figs.  Record  forms  used  in  stores  system  of  Am.  Tube  &  Stamping  Co., 
Bridgeport,  Conn. 

See  also  Coal  Mines,  Management  Methods;  Foremen;  Foundries,  Organiza- 
tion of;  Production;  Time  Study. 


INDUSTRIAL   RELATIONS 
See  Engineers,  Industrial  Relations. 


Testing  Plant.  A  modern  Testing  Station.  Automobile  Engr.,  vol.  10,  no.  137, 
April  1920,  pp.  134-138,  14  figs.  Research  works  of  Messrs.  Ricardo  &  Co., 
Engineers,  Ltd.,  England,  for  internal-combustion  engine  investigations. 

See  also  Diesel  Engines;  Gas  Engines;  Gasoline  Engines;  Kerosene  Engines; 
Marine  Engines;  Heavy  Oil. 

IRRIGATION 

Pacific  Northwest.  The  Duty  of  Water  in  the  Pacific  Northwest,  J.  C.  Stevens. 
Proe.  Am.  Soc.  Civil  Engrs.,  vol.  46,  no.  3,  Mar.  1920,  pp.  461-480.  1  fig.  By 
duty  of  water  is  meant  average  percentage  of  soil  mixture  that  should  be 
maintained  for  particular  soil  and  crops.  Quantity  of  irrigation  water  that, 
with  precipitation  and  unavoidable  losses,  will  maintain  required  amount 
of  soil  mointure  in  Pacific  Northwest  region  of  United  States,  is  investigated. 

LABOR 

Great  Britain.  The  Course  of  Labor  and  the  Workers'  Tendency  in  Great  Britain, 
Clarence  H.  Northcott.  Automotive  Industries,  vol.  42,  no.  17,  April  22, 
1920,  pp.  970-973.  Attitude  of  labor  in  regard  to  increased  production.  It 
is  said  that  in  spite  of  placards  and  notices  emphasizing  the  necessity  for 
increased  production  in  country,  "labor  is  little  interested"  and  "they  do 
not  see  either  the  use  or  necessity  of  continued  toil." 

LATHES 

Double-End  Centre-Drive.  Greenlee  Double-End  Centre-Drive  Lathe,  J.  V. 
Hunter.  Am.  Mach.,  vol.  52,  no.  16,  April  15,  1920,  pp.  815-817,  4  figs.  Lathe 
developed  by  Greenlee  Bros.  Co.,  Rockford,  111.,  for  turning  both  ends  of 
automobile  axle  at  the  same  time,  and  now  being  applied  to  bar  and  shaft  work 
requiring  turning  only  on  ends. 

Turret.  Turret  Lathe  Practice.  Machy.  (Lond.),  vol.  16,  no.  394,  April  15,  1920, 
pp.  29-35,  16  figs.  Methods  employed  in  machining  large  gas-engine  pistons 
at  works  of  Alfred  Herbert,  Ltd.,  England. 

LIGHTING 

Industrial,  Cost  of.  Notes  on  Industrial  Lighting,  Otis  L.  Johnson.  Elec.  Jl., 
vol.  17,  no.  5,  May  1920,  pp.  198-201,  9  figs.  Cost  of  efficient  industrial 
lighting  is  investigated  and  it  is  found  that  good  illumination  can  be  installed 
and  operated  for  less  than  1  per  cent  of  average  workman's  wages. 

Street.  Ornamental  Street  Lighting,  L.  A.  S.  Wood.  Elec.  Jl.,  vol.  17,  no.  5, 
May  1920,  pp.  195-197,  10  figs.  Various  designs  of  posts  and  lanterns  are 
illustrated. 

LOCOMOTIVES 

British.  British  Locomotive  Practice:  1914-1919,  J.  F.  Gairns.  Bui.  Int.  Ry.  Assn., 
vol.  2,  nos.  1-2-3,  Jan.-Feb. -March  1920,  pp.  3-lfi,  6  figs?  In  regard  to  cylinder 
arrangement,  reference  is  made  to  experiments  with  uniflow  cylinders,  which 
were  followed  construction  of  three-cylinder  4-4-2  express  locomotive  on 
this  principle.  Construction  of  two  4-6-0  four-cylinder  locomotives  is  also 
reported. 

Efficiency,  Increasing.  Increasing  Locomotive  Efficiency  and  Capacity,  B.  B. 
Milner.  Ry.  Mech.  Engr.,  vol.  94,  no.  5,  May  1920,  pp.  265-268,  5  figs. 
Improvements  suggested  include  feedwater  heating,  trailer  booster,  lighter 
rods  and  cut-off  regulation.     Paper  read  before  New  Railroad  Club. 

Increasing  Locomotive  Operating  Efficiency,  R.  S.  Mounce.  Ry.  Age, 
vol.  68,  no.  16,  Apr.  16,  1920,  pp.  1191-1196,  5  figs.  Notes  on  adapting  design 
to  service  conditions,  modernizing,  reassigning  and  accurate  train  loading. 


Electric.     See  Electric  Locomotives. 


INSULATION 
See   Walls,  I/eat  Insulation  of. 

INSULATORS,    HEAT 

Thickness  Required.  Heat  Insulation.  Power  Plant  Eng.,  vol.  24,  no.  10,  May  15, 
1920.  pp.  514-516,  1  fig.  Diagram  for  finding  correct  thickness  of  various 
insulating   materials. 

INTERCHANGEABLE  MANUFACTURE 

EQUIPMENT  FOB  Equipment  for  Interchangeable  Manufacturing,  Earle  Buckingham, 
by  (N  Y  i.  vol.  26,  nos.  H  and  9,  Apr.  and  May  1920,  pp.  754-760  and 
828-833.  32  fig-  liiru  lion  of  principles  to  lie  considered  in  selection  of 
machine  tools  and  in  designing  jigs,  fixtures  and  cutting  tools  for  interchangeable 
manufacture  Description  of  jigs  used  in  machining  an  automobile  transmis- 
sion case,  and  other  examples. 

INTERNAL-COMBUSTION  ENGINES 
Lubricants  for.     Tests  of  Lubricants  f,,r  the  Internal  Combustion  Engine,  Fred  C. 

Zi<  cut,,  in,  Automotive  Industries,  vol.  42,  DO,  17,  April  22,  1920,  pp. 
960-962,  I  Ic  Outline  of  method  ol  testing  engine  with  different  kinds  of  oil 
and  manner  of  determining  which  is  best  suited  for  particular  conditions 
under  which  engine  is  intended  to  operate. 


English  Superheater.  New  Locomotives  for  the  Great  Central  Railway.  Ry. 
Gaz.,  vol.  32,  no.  15,  April  9,  1920.  pp.  556-557,  3  figs.  Express  locomotives 
of  4-4-0  type.  Particulars  are:  Cylinders,  28-in.  diameter  by  26-in.  stroke; 
working  pressure,  180  lb.  per  square  inch;  heating  surface,  total,  1752  sq.  ft.; 
superheater,  inside,  20  sq.  ft. 

Feedwater  Heating.  Locomotive  Feedwater  Heating,  Thomas  C.  McBride, 
Mech.  Eng.,  42,  no.  5,  May  1920,  pp.  283-286  and  316,  5  figs.  Pump  and 
open  type  heater  manufactured  by  Worthington  Pump  and  Machinery  Corp. 
are  described  and  results  of  tests  of  their  operation  are  presented. 

French.  The  Evolution  of  the  High-Speed  Locomotive  in  France,  Between  1878 
and  1914,  and  the  influence  of  Alsatian  Practice,  A.  Herdner.  Bui.  Int.  Ry. 
Assn.,  vol.  2,  nos.  1-2-3,  Jan.-Feb.-March,  1920.  pp.  17-44,  13  figs.  Attention 
is  especially  directed  to  development  of  Mallet  compound  type,  first  con- 
structed in  1878  and  introduced  into  many  other  countries  since  that  time. 
Comparative  economies  of  various  types  of  locomotives  equipped  with  turbo 
heaters  are  discussed. 

LOGGING   INDUSTRY 

See  Electric  Railways,  Logging  Indsutry,   Use  in. 

LUBRICATING   OILS 

Castor  Oil,  Manufacture  of.  Operation  of  the  Gainesville  Castor  Oil  Plant, 
J.  H.  Shrnder  and  A.  C.  Goetz.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  18. 
May  5,  1920,  pp.  833-838,  5  ligs.  Details  of  installation  and  solvent  extraction 
process  of  obtaining  high  recovery  of  oil  from  castor  beans. 
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MAGNESITE 
■See  Refractories,  Magnesite. 

MAGNESIUM   ALLOYS 

Dow  Metal.  A  New  Light  Piston  Alloy.  Automotive  Industries,  vol.  42,  no.  17, 
April  22,  1920,  p.  367.  Dow  metal  manufactured  by  Dow  Chemical  Co. 
It  contains  over  90  per  cent  of  magnesium,  it  is  said,  and  possesses  tensile 
strength  of  from  22.000  to  25,000  lb.  per  sq.  in.,  modulus  of  elasticity  of 
9,000,000  lb.  per  sq.  in.  and  sepcific  gravity  of  1.79. 

Electron  Metal.  The  Casting  of  Electron  Metal  (Ueber  das  Vergiessen  von 
Elektronmetall),  Felix  Thomas.  Stahl  u.  Eisen,  vol.  40,  no.  9,  Feb.  26,  1920, 
pp.  290-297,  14  figs.  Notes  on  molding  sand  used  and  its  preparation;  making 
and  drying  the  molds;  melting  and  casting  of  the  electron  metal  (a  magnesium 
alloy);  strength  and  other  physical  properties  of  castings  produced.  Illustra- 
tions of  typical  castings  are  included. 

MALLEABLE    IRON 
■See  Pulverized  Coal,  Melting  Iron  with. 

MANGANESE-GOLD  ALLOYS 

See  Alloys,  Maganese — Gold. 


METRIC   SYSTEM 


Arguments  Against  Adoption  in  U.  S.  Inches  versus  Millimeters,  Machy.,  (N.Y.), 
vol.  26,  no.  8,  Apr.  1920,  pp.  715-719. (Opinions  of  engineers  and  manufacturers 
in  machine-building  trade  who  are  unanimously  for  retention  of  present  system: 
What  a  Change  of  Measures  Would  Mean,  James  Hartness;  The  Threat 
of  the  Metric  System,  Henry  D.  Sharpe;  The  English  versus  the  Metric  System, 
C.  H.  Norton. 

Some  effects  of  "Compulsory"  Use  of  the  Metric  System,  C.  C.  Stutz. 
Am.  Mach.,  vol.  25,  no.  13,  Mar.  25,  1920,  pp.  693-694.  Among  effects  men- 
tioned are  long  transition  period,  introduction  of  dual  system,  confusion 
between  two  systems,  cost  "appalling  in  its  magnitude,"  and  recalculation 
and  establishing  of  new  prices. 

English  System  vs.  Pan-Americanism  in  Weights  and  Measures,  Frederick  A. 
Halsey.  Am.  Mach.,  vol.  52.  no.  15,  April  8,  1920,  pp.  784-786.  Experiences 
of  countries  where  Metric  System  has  been  adopted  are  surveyed  and  because 
"attempt  to  adopt  the  Metric  System  is  a  failure"  it  is  suggested  that  English 
system  be  adopted  as  standard  by  all  nations  of  American  continents. 

MILLING 

Indexing  Fixtures.  Indexing  Milling  Fixtures — III.  Machy.,  (N.  Y.),  vol.  26, 
no.  8,  Apr.  1920,  pp.  721-724,  7  figs.  Notes  on  vertical  feed  milling  attachment, 
hobbing  worm-wheels  on  a  milling  machine,  roughing  out  teeth  of  bevel-gear 
blanks,  milling  grooves  in  steel  forgings,  and  fluting  hollow  milling  cutters. 


MARINE   ENGINES 

American.  Marine  Motors  "Built  in  U.  S.  A."  Motor  Boat,  17,  no.  8,  April  25, 
1920,  pp.  21-31.  List  compiled  from  reports  of  manufacturers  in  April  1920, 
and  arranged  alphabetically  under  names  of  manufacturers. 

British.  The  Marine  Engine  as  Great  Britain  Has  Developed  It,  M.  W.  Bourdon. 
Automotive  Indsutries,  vol.  42,  no.  17,  April  22,  1920,  pp.  951-955,  15  figs. 
Review  of  British  practice  based  on  models  exhibited  at  Olympia  Show. 

Corrosion,  Prevention  of.  Preventing  Corrosion  in  Marine  Boilers,  E.  N.  Speller, 
E.  G.  Bashore,  Isaac  Harter  and  W.  W.  Smith.  Int.  Mar.  Eng.,  vol.  25, 
no.  5,  May  1920,  pp.  421-426,  3  figs.     Survey  of  practice. 

Heavy-Oil.  Marine  Heavy-Oil  Engine  Installation  Practice  and  Development 
Possibilities,  Hubert  C.  Verbey.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  5, 
May  1920,  pp.  344-351  and  (discussion),  pp.  351-360,  9  figs.  Popular  exposi- 
tion of  working  principles  of  types  of  two  and  four-cycle  engines  now  in  actual 
operation  in  cargo  ships. 

See  also  Diesel  Engines;  Gasoline  Engines,  British  Marine;  Internal-Com- 
bustion Engines,   Olympia  Show. 

MARINE   STEAM   TURBINES 

Geared.  Geared  Turbines  for  Standard  Ships  of  the  N.  1  Class.  Shipbuilder, 
vol.  22,  no.  116,  April  1920,  pp.  234-239,  7  figs.  Turbines  designed  for  normal 
maximum  output  of  2300  slip,  with  provision  for  overload  to  2900  s.hp.  with 
dry  saturated  steam  at  190  lb.  per  sq.  in.  and  vacuum  of  28  in.,  barometer 
standing  at  30  in.  They  are  of  multi-stage  impulse  type  and  have  high- 
pressure  and  low-pressure  units  in  separate  casings. 

METAL   WORK 

Inlaid  Work.  A  New  Art  Industry,  Eugen  Werner.  Metal  Industry  (Lond.)  vol. 
16,  no.  15,  April  9,  1920,  pp.  285-286  and  p.  296.  Possibility  of  instituting 
mass  production  of  inlaid  metal  work  is  discussed.  Translated  from  Galvano- 
plastite  und  Metallbearbeitung. 

METEOROLOGY 

Action  Between  Sea  and  Atmosphere.  Temperature  Variations  in  the  North 
Atlantic  Ocean  and  in  the  Atmosphere,  Bjorn  Helland-Hansen  and  Fridtjof 
Nansen.  Smithsonian  Misc.  Coll.,  vol.  70,  no.  4,  1920,  408  pp.,  112  figs. 
Investigations  of  action  which  thermal  condition  of  ocean  exercises  upon 
air  circulation  and  air  temperature. 

Atmosphere,  Ice  Crtstals  in.  Shape  of  Crystals  Formed  in  Atmosphere  (Sur  la 
forme  primitive  de  la  glace  atmospherique),  Louis  Besson.  Comptes  rendus 
des  Seances  de  l'Academie  des  Sciences,  vol.  170,  no.  10,  March  8,  1920, 
pp.  607-609.  From  considerations  based  on  formation  of  halos  it  is  concluded 
that  inclination  of  truncatures  in  ice  crystals  formed  in  atmosphere  is  25  deg. 
14  min.  4  sec. 

Atmosphere,  Upper  Layers  of.  Relation  Between  the  Movements  and  the 
Temperatures  of  the  Upper  Layers  of  the  Atmosphere  (Sur  la  relation  entre 
les  mouvements  et  les  temperatures  des  hautes  couches  atmospheriques), 
V.  Bjerknes.  Comptes  rendus  des  Seances  de  l'Academie  des  Sciences, 
vol.  170,  no.  10,  March  8,  1920.  pp.  604-606.  Theory  is  advanced  that  in  lower 
layers  of  atmosphere  temperature  increases  from  poles  to  equator, and  in 
upper  layers  temperature  increases  from  equator  to  poles.  Reasoning  is  based 
on  equation  for  equipotential  surface  in  atmosphere  resulting  from  gravitational 
attraction  and  centrifugal  force. 

Temperature  of  the  Upper  Layers  of  the  Atmosphere  (Sur  la  tempera- 
ture des  hautes  couches  atmospheriques),  V.  Bjerknes.  Comptes  rendue  des 
Seances  de  l'Academie  des  Sciences,  vol.  170,  no.  12,  March  22,  1920.  pp. 
747-750.  Temperature  of  atmospheric  layers  above  cyclones  and  anti-cyclones 
is  calculated  from  differential  equation  expressing  temperature  conditions 
of  surface  of  separation  between  stratosphere  and  troposphere. 


MILLING    MACHINES 

Crankshaft.  Designs  New  Miller  for  Crankshafts.  Iron  Trade  Rev.,  vol.  66, 
no.  10,  Mar.  4,  1920,  p.  713,  2  figs.  Machine  carries  two  motor-driven, 
inserted-tooth  cutters  that  mill  both  sides  of  crank  simultanenously.  It  is 
manufactured  by  Newton  Machine  Tool  Works,  Inc.,  Philadelphia. 

Testing.  Testing  Methods  Employed  at  the  Becker  Milling  Machine  Co.'s.  Plant, 
E.  L.  Dunn.  Am.  Mach.,  vol.  52,  no.  16,  April  15,  1920,  pp.  833-835,  9  figs. 
Methods  used  for  testing  relation  of  knee  and  stand,  correctness  of  knee  bear- 
ing with  angle  bearing,  alignment  of  column  face  with  spindle,  etc. 


MINE   HOISTING 


■See  Hoists,  Electric. 


MINE   LOCOMOTIVES 

Gathering  Engine.  Gathering  Locomotive  with  New  Features  to  Lengthen 
Life  and  Save  Power,  John  Liston.  Coal  Age.  vol.  17,  no.  19,  May  6,  1920, 
pp.  895-898,  6  figs.  Features  described  are  electric  braking,  outside  frame 
with  high  track  clearance,  leaf-type  springs,  improved  cable  reel  and  demount- 
able tires. 

MINERS'   LAMPS 

Electric.  Some  Recent  Improvements  in  Miners'  Electric  Lamps.  William  Maurice. 
Trans.  Instn.  Min.  Engrs.,  vol.  59,  part  1,  March  1920,  pp.  2-14  and  discussion 
pp.  14-19,  14  figs.  Among  improvements  quoted  are  electric  lamp  with  acid 
accumulator,  having  contact  plate  mounted  on  porcelain  base,  miners'  lamp 
with  nickel-cadmium  accumulator,  and  Wolf  miners'  alkaline  lamp. 

MINES 

Safety  Work.  Directing  and  Caring  for  Men  at  Mines,  M.  D.  Cooper.  Coal 
Industry,  vol.  3,  no.  4,  April  1920,  pp.  180-182.  Purpose  and  organization 
of  National  Safety  Council,  with  special  reference  to  its  activities  in  Pittsburgh 
coal  field. 

Trolley  Wiring.  Correct  Method  for  Trollev  Wiring  Mines — II,  M.  W.  Beddow. 
Coal  Age,  vol.  17,  no.  18,  April  20,  1920,  pp.  844-848,  19  figs.  Standard 
methods  of  hanging  curves  and  placing  frogs,  section  insulators,  anchors, 
protection  boards  and  wire  splices. 

See  also  Gas  Engines,  German  Mine  Plants. 

MINING 

Shot  Firing  Electric.  Electric  Shot  Firing — II,  MM.  Taffanel.  Dautriche,  Durr 
andPerrin.  Colliery  Guardian,  vol.  119,  no.  3093,  April  9.  1920.  pp.  1009-1011. 
7  figs.  Description  of  various  types  of  exploders  used  in  shot  firing,  specially 
types  mentioned  in  French  permitted  list  for  use  in  fiery  mines.  Translated 
from  Annales  des  Mines. 

MOTION-PICTURE   PHOTOGRAPHY 

Natural-Colors,  In.  Cinematographic  Pictures  in  Natural  Colors,  by  Gaumont 
Trichromatic  Process  (Le  cinematographe  en  couleurs  naturelles  par  le  proc6d6 
trichrome  Gaumont),  A.  Bidault  des  Chaumes.  G<>nie  Civil,  vol.  76,  no.  10, 
Mar.  6,  1920.  pp.  245-251,  31  figs.  Photographic  camera  for  taking  pictures 
has  three  objectives,  each  of  which  is  provided  with  filtering  colored  glass, 
the  three  colors  being  complementary.  Three  pictures  are  taken  and  later 
exposed  on  screen  simultaneously,  camera  for  exposing  films  being  designed 
with  three  objectives  disposed  to  permit  exact  merging  of  images.  Objectives 
in  exposure  camera  also  carry  filtering  colored  lenses.  The  three  pictures  are 
located  lengthwise  in  film,  so  each  successive  exposure  involves  passage  of 
three  pictures  are  located  lengthwise  in  film,  so  each  successive  exposure 
involves  passage  of  three  pictures,  but  size  of  each  picture  is  smaller  than  in 
ordinary  film. 
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MOTOR-TRUCK  TRANSPORTATION 

Economic  Status  or  Trucks.  The  Economic  Place  of  the  Motor  Truck  in  the 
Nation's  Transportation.  Automotive  Industries,  vol.  42,  no.  20,  May  13, 
1920,  pp.  1122-1123.  Survey  of  uses  to  which  motor  trucks  have  been  put 
and  visualization  of  their  future  expansion. 

MOTOR  TRUCKS 

Pneumatic  vs.  Solid  Tires.  Relation  of  Solid  and  Pneumatic  Tires  to  Motor- 
Truck  Efficiency,  S.  V.  Norton.  Jl.  Soc.  Automotive  Engrs.,  vol.  0,  no.  4, 
April  1920,  pp.  208-214.  Factors  considered  are  those  involved  in  engineering 
design  and  tnose  resulting  from  practical  limitations  by  reason  of  requirements 
of  service.  Opinion  is  expressed  that  in  spite  of  present  progress,  question  of 
using  pneumatic  tires  on  trucks  should  not  overshadow  study  of  other  means 
than  tires  to  develop  cushion  effects. 

Specifications.  Motor  Truck  Specifications.  Tower  Wagon,  vol.  24,  no.  186, 
'May  1920,  pp.  4566.  Major  specifications  of  internal-combustion  and  elec- 
tric trucks  grouped  according  to  load  rating  and  arranged  alphabetically 
according  to  brand  name. 

Use  in  Railway  Terminals.  Removable  Truck  Bodies  Save  Labor,  B.  F.  Fitch. 
Iron  Trade  Rev.,  vol.  66,  no.  13.  Mar.  25,  1920,  pp.  924-925,  3  figs.  Experience 
at  Cincinnati  Terminal  of  Big  Four  railroad. 

See  also  Terminals,  Marine,  Tractors  and  Trailers. 

MOTORSHIPS 

Converted  Schooner.  New  Uses  for  Old  Sailing  Vessels.  Int.  Mar.  Eng.,  vol.  25, 
no.  5,  May  1920,  pp.  393-394,  1  fig.  Former  British:built  schooner  Katherine 
converted  into  motor  vegetable-oil  tanker  for  American  company. 

NATURAL   GAS 


Handling.  Handling  Heavy  Oils  at  Locomotive  Fuel  Stations,  J.  L.  Starkie.  Ry. 
Age,  vol.  68,  no.  15,  Apr.  9,  1920,  pp.  1147-1148,  4  figs.  Points  out  that 
tanks  and  pipe  lines  must  be  heated  to  obtain  necessary  fluidity  in  service 
installations.  Describes  how  turns,  bends  and  expansion  joints  joints  are 
handled  when  steam  pipes  are  placed  inside  oil  pipes. 

OIL  TANKS 

Protection  Against  Lightning.  Protecting  Oil  Storage  Tanks  Against  Lightning,. 
Oliver  Lodge.  Nat.  Fire  Protection  Assn.,  vol.  13,  no.  3,  Jan.  1920,  pp.  241- 
244.  Opinion  is  expressed  that  metal  tanks,  not  over-elevated  and  not  specially 
earthed,  with  good  joints  and  free  from  leaks,  "are  as  safe  as  anything  can 
well  be,  provided  the  roof  and  other  parts  are  examined  from  time  to  time 
from  the  point  of  view  of  corrosion."     From  Petroleum  World. 

OIL  WELLS 

Permits  and  Leases.  Regulations  Concerning  Oil  and  Gas  Permits  and  Leases 
(Including  Relief  Measures)  and  Rights  of  Way  for  Oil  and  Gas  Pipe  Lines, 
.  Dept.  Interior,  Gen.  Land  Office,  no.  672,  March  11,  1920,  38  pp.  Rules 
and  regulations  prescribed  for  administration  of  provisions  of  act  of  Congress- 
approved  Feb.  25,  1920,  entitled  "An  act  to  promote  the  mining  of  coal,  phos- 
phate, oil,  shale,  gas  and  sodium  on  the  public  domain." 

OPEN-HEARTH   FURNACES 

Design.  Design  of  Furnaces  and  Ovens  is  Factor  in  Cutting  Costs  in  New  Open- 
Hearth  Plant.  Iron  Trade  Rev.,  vol.  66,  no.  13,  Mar.  25,  1920,  pp.  915-920- 
8  figs.  Features  of  furnaces  to  which  attention  is  particularly  directed  are 
cooling  of  furnace  doors  with  running  water  and  their  operation  by  compressed 
air,  which  is  controlled  by  valve  centralized  at  one  station  near  wall  in  front. 
of  furnace,  charge  being  brought  from  stock  yard  in  charging  boxes  carried 
on  flat-bottom  cars,  and  complete  record  being  kept  of  every  heat. 

Waste-Heat  Utilization.  Using  Waste  Heat  from  Furnaces,  B.  H.  Greene. 
Iron  Trade  Rev.,  vol.  66,  no.  15.  Apr.  8,  1920,  pp.  1065-1068,  3  figs.  Installa- 
tion where  steam  derived  from  waste  heat  is  supplemented  by  coal-fired  boilers- 
and  used  for  electric  power  generation.  Paper  read  before  Cleveland  Section, 
Assn.  Iron  and  Steel  Elec.  Engrs. 


Efficiency  in  Cooking.  Efficiency  of  Natural  Gas  Used  in  Domestic  Service 
Robert  F.  Earhart.  Mech,  Eng.,  vol.  42,  no.  5,  May  1920,  pp.  287-288  and 
316,  4  figs.  Results  of  tests  on  commercial  burners  under  kitchen  conditions, 
showing  effect  of  gas  pressure  and  distance  between  burner  and  vessel  on  the 
efficiency. 


OSCILLATIONS 

Damped.  Damped  Oscillations  in  Coupled  Circuits,  G .  Barnwell  Ehrenborg.  Radio- 
Rev.,  vol.  1,  no.  7,  April  1920,  pp.  329-336,  6  figs.  Mathematical  study- 
(Continuation  of  serial.) 


OIL 

Fractionation.  Constant-Temperature  Still  Head  for  Light-Oil  Fractionation, 
Frederick  M.  Washburn.  Dept.  Commerce,  Technologic  Papers,  Bur.  Stand- 
ards, no.  140,  Oct.  18,  1919,  12  pp.,  4  figs.  Types  of  methods  generally  in 
use  for  fractionation  of  light  oil  and  determination  of  benzene,  toluene  and 
solvent  naphtha  are  discussed  and  improvement  is  suggested  of  depthlegmator 
of  Wilson  and  Roberts  still. 

See  also  Petroleum. 

OIL  FIELDS 

Alsace.  The  Oil  Fields  of  Alsace  (Les  gisements  de  p£trole  d'Alsace),  Paul  de 
Chambrier.  Bulletin  de  la  Soci6t6  d'Encouragement  pour  l'lndustrie  Natio- 
nale,  vol.  132,  no.  1,  Jan.-Feb.  1920,  pp.  45-70,  9  figs.  Mining  and  refining 
operations. 

Northwest  Germany  and  Roumania.  The  Petroleum  Fields  of  Roumania  Com- 
pared with  Those  of  Northwest  Germany  (Die  Erdollagerstiitten  in  Runanien 
verglichen  mit  denen  in  Nordwestdeutschland),  G.  Gutiich.  Petroleum, 
vol.  14,  no.  13,  Apr.  1,  1919,  pp.  597-601,  5  figs.  Writer  points  out  dissimilar 
features  of  the  German  and  Roumanian  oil  field,  but  claims,  nevertheless, 
that  a  great  similarity  exists.  Notes  on  the  stratigraphy  of  the  Roumanian 
oil  territory  and  a  geological  sketch  of  Roumanian  petroleum  zone  presented 
by  Mrazec  in  1907,  along  with  report  of  investigations  at  the  3rd  Petroleum 
Congress  at  Bucharest. 

Ohio  and  Indiana.  Rise  and  Decline  in  Production  of  Petroleum  in  Ohio  and 
Indiana.  J.  A.  Bownocker.  Min.  &  Metallurgy,  No.  158,  Section  22,  Feb. 
1920,  12  pp.,  2  figs.     Geology  of  region  and  records  of  wells. 

Pennsylvania-New  Youk.  A  Resume  of  the  Pennsylvania-New  York  Oil  Field, 
Roswell  H.  Johnson  and  Stirling  Huntley,  Min.  &  Metallurgy,  No.  158,  Section 
23  Feb.  1920,  4  pp.     Geological  and  stratigraphical  notes. 

OIL  FUEL 

Burners  for.  The  Utilization  of  Oil  Fuel  in  Industrial  Furnaces  (L'emploie  des  com- 
bustibles liquides  dans  les  foyers  industriels),  F.  Scoumanne.  Revue  ggnerale 
de  ITClectricite,  vol.  7,  no.  16,  Apr.  17,  1920,  pp.  527-536,  3  figs.  Comparative 
study  of  various  types  of  burners.     (Concluded.) 

The  Wallscnd-Howden  System  of  Burning  Liquid  Fuel.  Shipbuilding 
&  Shipping  Rec,  vol.  15,  no.  Ill,  April  16,  1920,  pp  519  ■"•-'(>,  5  figs.  Liquid 
fuel  i«  injected  into  furnaces  under  pressure  through  burner,  where  it  is  atomized. 
Burner  is  designed  to  force  oil  into  furnace  in  shape  of  conical  spray  of  fine 
particles,  which  burst  into  flame  at  distance  of  from  6  in.  to  8  in.  from  nozzle. 


OXY-ACETYLENE  WELDING 

Locomotive  Cylinders.  Welding  a  High-Pressure  Cylinder,  Frank  H.  Frye. 
Welding  Engr.,  vol.  5,  no.  4,  April  1920,  pp.  28  and  32,  4  figs.  Welding  of  high- 
pressure  cylinder  of  Mallet  Articulated  Class  AE  Locomotive  by  Oxweld" 
Acetylene  process. 

Pipe  Joints.  Oxyacetylene  Gas  Welding,  Alfred  S.  Kinsey,  Gas  Age,  vol.  45,  no.  8, 
Apr.  26,  1920,  pp.  331-335,  10  figs.  Laying  of  pipe  line  near  Philadelphia. 
Line  is  of  standard  12-in.  and  16-in.  steel  pipe,  being  double-piped  for  three 
miles  and  single-piped  for  five  miles.  Pipe  joints  were  welded  by  oxyacetylene 
process. 

PAINTING 

Spray  Method.  Spray  Painting,  H.  A.  Gardner.  Sci.  Am.  Monthly,  vol.  1,  no.  4, 
April  1920,  pp.  335-336,  6  figs.  Study  of  practicability  of  blowing  paint  on. 
various  surfaces. 

PAINTS 

Thinners  for.  Notes  on  the  Standardization  of  Mineral  Spirits,  Henry  A.  Gardner. 
Paint  Manufacturers'  Assn.  of  U.  S.,  circular  94,  May  1920,  3  pp.  Rules 
are  suggested  for  standardization  of  turpentine  and  other  mineral  oils  used- 
for  thinning  paints  and  varnishes. 

PATTERN-MAKING 

Canal  Zone  Shops.  The  Pattern  Shop  at  Balboa,  R.  D.  Gatewood.  Am.  Mach., 
vol.  52,  no.  14,  April  1,  1920,  pp.  723-725,  6  figs.  Balboa  shops  of  Panama 
Canal. 

PATTERNS 

Storage  of.  Safe  Storage  of  Patterns,  J.  V.  Hunter.  Am.  Mach.,  vol.  52,  no.  17, 
April  22,  1920,  pp.  901-902,  5  figs.  Experience  of  Minneapolis  Threshing 
Machine  Co.,  which  has  built  fireproof  pattern-storage  building  to  house 
what  is  estimated  to  be  one  million  dollars  worth  of  patterns. 

PAPER   MILLS 

Electric  Drive.  The  Electric  Drive  in  Paper  Mills,  E.  Tanner  and  C.  F.  Papworth. 
Elecn.,  vol.  84,  no.  2184,  March  26,  1920,  pp.  344-348,  5  figs.  Description  of 
paper  mill  in  south  of  England,  having  average  weekly  output  of  1500  tons  of 
paper. 

100-Ton  Mill.  Large  Pulp  and  Paper  Mill  Development  by  International  Paper- 
Co.  at  Three  Rivers,  Romeo  Morrissette.  Contract  Rec,  vol.  34,  no.  15, 
Apr.  14,  1920,  pp.  338-340,  3  figs.  Description  of  100-ton-per-day  sulphite 
mill  which  is  nearly  completed.  Outline  of  workmen's  dwellings  to  be  built 
in  connection  with  plant. 
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PATENT   LAWS 


PRODUCTION 


Needed  Improvements.  Needed  Improvements  in  Our  Patent  Office  and  System, 
Glenn  B.  Harris.  Am.  Mach.,  vol.  52,  no.  15,  April  8,  1920,  pp.  798-803. 
Comments  on  Patent  Bill  11,984. 

PAVEMENTS,  ASPHALT 

Sheet  Asphalt.  New  Design  for  an  Asphalt  Road,  Hugh  J.  Fixmer.  Public  Works, 
vol.  48,  no.  13,  April  24,  1920,  pp.  363-364,  5  figs.  Design  is  proposed  for 
using  sheet  asphalt  with  concrete  shoulders  on  highways;  also  for  constructing 
this  in  successive  half-width  sections. 

Specifications  for.  Asphalt  in  Road  Construction,  Jules  L.  Goldberg.  Public 
Roads,  U.  S.  Dept.  Agriculture,  Bur.  Public  Roads,  vol.  2,  no.  18-19,  Oct.-Nov. 
1919,  pp.  3-12,  4  figs.  Bureau  of  Public  Roads'  specifications  for  different 
types  of  asphalt  pavements. 

PAVEMENTS,  BITUMINOUS 

Roller  for  Tamping  Concrete  Base.  New  Developments  in  Construction  of 
Bituminous  Concrete  Pavements,  Theodor  S.  Oxholm.  Mun.  &  County 
Eng.,  vol.  58,  no.  4,  April  1920,  pp.  150-151,  1  fig.  Corrugated  roller  used 
for  tamping  screening  of  concrete  base  of  bituminous  pavements  in  Borough 
of  Richmond,  City  of  New  York. 


Ford  Methods.  Ford  Production  Methods,  Thomas  Gorst,  Eng.  &  Indus.  Manage- 
ment, vol.  3,  no.  15,  April  8,  1920,  pp.  451-155,  1  fig.  Important  detail  of 
system  is  organization  whereby  hourly  reports  come  into  works  superintendent 
from  all  departments,  these  being  tabulated  and  recorded  in  such  a  way  as  to 
indicate  immediately  any  department  which  shows  signs  of  falling  behind. 

Lincoln  Motor  Plan.  The  Lincoln  Motor  Production  Plan— II,  I.  J.  Beatty. 
Factory,  vol.  24,  no.  4,  Mar.  1,  1920,  pp.  623-626,  5  figs.  Records  of  receiving, 
manufacturing,  and  shipping. 

Methods  of.  Modern  Production  Methods— I  and  II,  W.  R.  Basset.  Am.  Mach., 
vol.  52,  nos.  15  and  17,  April  8  and  22,  1920,  pp.  761-764  and  873-876,  6  figs. 
Importance  of  careful  advanced  planning  of  production  is  pointed  out.  Dis- 
cusses purchasing  as  a  tool  of  production;  describes  and  contrasts  different 
methods  of  buying. 

Organizing  for.  Putting  Across  a  Campaign  for  Greater  Production.  Factory, 
vol.  24,  no.  7,  Apr.  15,  1920,  pp.  1133-1137,  3  figs.  Experience  of  National 
Cash  Register  Co.  in  introducing  plan  which  is  said  to  have  turned  a  32  pep 
cent  Blump  in  output  into  increase  over  previous  records. 

See  also  Labor,  Great  Britain. 

PROPELLERS,  SHIP 


PAVEMENTS,  BRICK 

Filler,  Asphalt  for.  Recent  Experience  in  the  Development  of  Brick  Pavement 
Construction  in  the  City  of  Chicago,  H.  J.  Fixmer.  Mun.  &  County  Eng., 
vol.  58,  no.  4,  April  1920,  pp.  147-149,  1  fig.  Service  records  of  pavements 
with  different  kinds  of  fillers  are  presented.  It  is  stated  that  as  result  of 
experience  during  recent  years  Board  of  Local  Improvements  has  adopted 
asphalt  filler  as  standard  filler  for  brick  pavements  in  streets  and  alleys. 

PAVEMENTS,  CONCRETE 
See  Roads,  Concrete,  Design  and  Construction. 

PAVEMENTS,  WOOD-BLOCK 

Contraction  of.  Wood  Block  Pavement  Fails  Through  Contraction  and  Flotation, 
W.  W.  Horner.  Eng.  News-Rec,  vol.  84,  no.  17,  April  22,  1920,  pp.  814-817, 
1  fig.  It  is  reported  that  section  of  pavement  in  street  in  St.  Louis,  Mo., 
was  destroyed  and  another  section  suffered  damage  because  of  contraction  of 
blocks  and  their  flotation  due  to  melted  pitch. 

PEAT 

Classification  of.  Quality  and  Value  of  Important  Types  of  Peat  Material, 
Alfred  P.  Dachnowski.  Jl.  Am.  Peat  Soc,  vol.  13,  no.  2,  April  1920,  pp.  219- 
261.  Classification  of  peat  based  upon  its  botanical  composition  and  physical 
and  chemical  characteristics.  Reprint  of  bulletin  802,  U.  S.  Dept.  of 
Agriculture. 

PETROLEUM 

Refining.  The  Regeneration  of  Waste  Acids  in  Mineral  Oil  Refineries  Die) 
Regenerierung  von  Abfallsauren  der  Mineralolraffinerien) ,  E.  A.  Kolbe. 
Petroleum,  vol.  14,  no.  17,  June  1,  1919,  pp.  837-847,  5  figs.  Results  of  experi- 
ments are  said  to  show  that  by  simply  heating  it  is  possible  to  recover  almost 
90  per  cent  of  the  sulphuric  acid  contained  in  the  waste  acids  of  the  refining 
process,  mainly  in  form  of  sulphur  dioxide.  Description  and  illustration  of 
the  Rossi  revolving  head  used  in  tests  for  spraying  the  waste  acids. 

See  also  Oil  Fields. 

PETROLEUM   INDUSTRY 

International  Aspect.  International  Aspects  of  Petroleum  Industry,  Van  H. 
Manning.  Min.  &  Metallurgy,  No.  158,  Section  24,  Feb.  1920,  10  pp.  Atten- 
tion is  called  to  strong  nationalistic  tendency  of  foreign  countries  to  exclude 
other  nationals  from  developing  oil  fields,  and  to  rapidly  diminishing  petroleum 
supply  in  United  States. 


Performance.  Estimates  of  Propeller  Performance  from  Self-Propelled  Model 
Tests,  William  McEntee.  Int.  Mar.  Eng.,  vol.  25,  no.  5,  May  1920,  pp.  417- 
420,  4  figs.  Method  developed  and  used  at  Washington  Model  Basin  and  the 
comparative  results  of  model  tests  and  ship  trials  of  U.  S.  S.  New  Mexico. 

PULVERIZED  COAL 

Italian  Locomotives,  Use  in.  Pulverized  Coal  for  Italian  Locomotives.  Ry. 
Age,  vol.  68,  no.  19,  May  7,  1920,  pp.  1363-1364,  3  figs.  Description  of  equip- 
ment designed  for  Italian  State  railways  to  utilize  native  low-grade  lignites. 

Melting  Iron  with.  Melting  Iron  with  Powdered  Coal.  Iron  Trade  Rev.,  vol.  66, 
no.  9,  Feb.  26,  1920,  pp.  627-630,  4  figs.  Installation  of  unloading,  crushing, 
drying,  conveying  and  burning  system  for  using  pulverized  coal  in  malleable 
air  furnace.  Equipment  manufactured  under  patents  held  by  Combustion 
Economy  Corp.     « 

PUMPING 

See  also  Rolling  Mills,  Sheet-Mill. 

Gasoline  vs.  Electricity.  Comparison  of  Gasoline  and  Electric  Pumping,  H.  R. 
Turner.  Public  Works,  vol.  48,  no.  14,  Apr.  17,  1920,  pp.  322-324,  3  figs. 
Pump  at  water  works  of  Windsor,  Conn.,  it  is  said,  is  operated  by  electricity 
20  per  cent  more  economically  than  by  gasoline. 

PUMPS 

Aib-Lift.  Experiences  with  Air  Lift  Pumps,  W.  G.  Kirchoffer.  Mun.  &  County 
Eng.,  vol.  58,  no.  4,  April  1920,  pp.  177-184,  5  figs.  Out  of  comparative  tests- 
in  which  gals,  per  min.  pumped  and  submergences  were  equal  for  each  nozzle, 
40  per  cent  are  reported  to  have  resulted  in  favor  of  straight  nozzle  by  average 
of  0.024444  cu.  ft.  of  air  per  gal. 

RADIOMETALLOGRAPHY 

Procedure.  The  Principles  Governing  the  Penetration  of  Metals  by  X-Rays, 
G.  Respondek.  Trans.  Faraday  Soc,  Appendix,  vol.  15,  part  2,  Feb.  1920, 
pp.  45-64,  8  figs.  Suggestions  in  regard  to  practical  application  of  X-rays- 
to  investigation  of  metals. 

The  Apparatus  and  Procedure  of  Radiometallography,  M.  Hector  Pilon. 
and  Geoffrey  Pearce.  Trans.  Faraday  Soc,  vol.  15,  part  2,  Feb.  1920,  pp.  47-51, 
10  figs,  on  4  supp.  plates.  Illustrations  are  presented  showing  industrial  applic- 
ability of  radiometallography.  Writers  state  that  they  have  succeeded  in 
penetrating  steel  50  to  55  mm.  thick  by  X-ray  apparatus  in  conjunction  with 
Coolidge  tube. 


PIPE,   CONCRETE 
See  also  Sewers,  Concrete,  Specifications  for. 

PIPE   LINES 

Design  of.  The  Hydraulics  of  Oil  Pipe  Lines,  W.  F.  Durand.  Jl.  Electricity, 
vol.  44,  no.  9,  May  1,  1920,  pp.  434-439,  1  fig.  Formula  expressing  loss  of 
head  in  terms  of  length  and  diameter  of  pipe  line,  velocity  of  flow,  and  viscosity 
and  density  of  liquid,  is  discussed  and  interpreted. 

PLYWOOD 

See  Automobiles,  Plywood. 


Research.  Investigation  of  Metals  by  Means  of  X-Rays,  Frederick  Janus  and 
Max  Reppchen.  Trans.  Faraday  Soc,  Appendix,  vol.  15,  part  2,  Feb.  1920, 
pp.  2-44,  38  figs.  Account  of  investigations  carried  out  in  Munich  in  the 
"Scientific  Laboratory"  and  in  the  "X-Ray  Research  Establishment"  of  the 
Reiniger,  Gebbert  and  Schall  A.  G.,  of  Berlin  Erlangen.  Among  subjects- 
investigated  was  locating  depth  at  which  faults  were  situated  in  specimens. 

X-Rat  Shadow  Photography.  The  Examination  of  Materials  by  X-Rays,  W.  H. 
Bragg.  Trans.  Faraday  Soc,  vol.  15,  part  2,  Feb.  1920,  pp.  25-31,  10  figs, 
on  4  supp.  plates.  Use  of  X-Ray  shadow  photography  is  explained  and  photo- 
graphs are  presented  of  various  machine  parts  and  their  interpretation  given. 

Receivers.  Measuring  and  Comparing  Intensities  of  Wireless  Telegraphy  Receivers 
(Mesure  et  comparaison  des  intensites  dans  les  r£cepteurs  de  telegraphie 
sans  fil).  Revue  generale  de  l'Electricite\  vol.  7,  no.  10,  March  7,  1920, 
pp.  325-328,  2  figs. 
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RAILS 

Fracture.  One  of  the  Causes  of  Rail  Fracture,  and  a  Wav  of  Preventing  It,  Georges 
Charpy  and  Jean  Durand.  Bui.  Int.  Ry.  Assn.,  vol.  2,  nos.  1-2-3,  Jan.-Feb.- 
Marcb.  1920,  pp.  45-18,  5  figs.  Fine  cranks  which  are  formed  in  course  of 
tune  on  rolling  surface  of  rails  are  attributed,  as  result  of  experimental  investi- 
gation, to  intense  crushing  to  which  superficial  layer  of  rail  is  subjected.  This 
phononienon  is  said  to  be  common  to  other  objects,  such  as  chains,  bolts, 
stays,  etc.  It  is  said  that  this  effect  can  be  counteracted  by  annealing  treat- 
ment applied  to  surface  at  suitable  intervals.  Translated  from  Comptes 
rendus  des  Seances  de  l'Academie  des  Sciences. 

Specifications.  Report  of  Committee  IV— On  Rail.  Bui.  Am.  Ry.  Eng.  Assn., 
vol.  21,  no.  225,  March  1920,  pp.  225-266,  19  figs.  Specifications  for  carbon- 
steel  rails  are  formulated.  One  appendix  enumerates  results  of  experiments 
made  to  determine  nature  of  defects  revealed  by  deep  etching  transversely 
fissured  rails,  and  another  discusses  brittleness  in  steel  rails. 

Wear.  Cause  of  Undulatory  Wear  of  Rails  (Cause  de  l'usure  ondulatoire  des  rails), 
.  Ch  Fremont.  Comptes  rendus  des  Seances  de  l'Academie  des  Sciences, 
vol.  170,  no.  14,  Apr.  6,  1920,  pp.  837-838.  Explanation  given  is  as  follows: 
"hen  a  wheel  slides  on  rail,  axle  of  wheel  is  strained  by  resisting  torque;  when 
wheel  comes  to  sudden  stop  energy  of  torsion  in  axle  is  suddenly  released 
and  wheel  is  caused  to  rotate  slightly  in  opposite  direction,  thus  grinding  rail. 

RAILWAY   OPERATION 

Automatic  Control  Systems.  Regan  Automatic  Train  Control  System  C  R  I 
A  P  Ry.  Ry.  Rev.,  vol.  66,  no.  18,  May  1,  1920,  pp.  720-723,  6  figs.  System 
is  of  intermittent  contact  type  and  is  designed  to  carry  continuous  speed 
control  through  caution  territory.  It  embraces  both  automatic  speed  control 
and  automatic  stop  features. 

Freight-Train  Loading  Method.  A  Practical  Freight  Train  Loading  Method, 
K. .8.  Mounee.  Ry.  Mech.  Eng.,  vol.  94,  no.  5,  May,  1920,  pp.  270-274, 
o  ngs.  Method  is  outlined  for  finding  car  factor  and  equated  loading  for  any 
given  condition.  Basis  of  method  is  standard  loading  chart  for  10,000-lb 
available  tractive  effort  at  speeds  between  5  and  12  m.p.h.  under  various 
weather  conditions. 

Signal  Indications.  Train  Operation  by  Means  of  Signal  Indications,  F.  H.  Bagley. 
Ry.  Signal  Engr.,  vol.  13  no.  5,  May,  1920,  pp.  208-210,  6  figs.  Automatic 
signals  operating  an  overlap  scheme,  together  with  time  block  and  written 
orders  it  is  said,  have  controlled  traffic  for  past  eight  years  over  stretch  of 
single  track  of  Louisville  &  Nashville  Railroad. 

Single-Track.  Single  Track  Operation  Without  Train  Orders,  F.  H  Baglev 
£?V^'iV° ,-.b8-1n°-  I6-  Apr.  16,  1920,  pp.  1205-1206,  2  figs.  Busy  stretch 
operated  by  signal  indication  by  installation  of  traffic  locking  scheme. 

Speed  Control      Rock  Island  Installs  Speed  Control  and  Train  Stop.     Ry.  Signal 

SSSt.\?  *     l"'  T  5.'-  May' r,192?'  Pp-  204-206'  5  "^     Three^position  rflay 
repeats  signal  indications.     Passing  of  caution  signals  restricts  speed. 

See  also  Snow  Plows. 

RAILWAY   SIGNALING 

Melbourne  Signaling  On  Melbourne  Electrified  Railways,  F.  M.  Calcutt.  Ry 
Signal  Engr.,  vol.  13,  no.  5,  May  1920,  pp.  184-198,  11  figs.  Three-position 
automatic  signaling  is  used.     From  Indus.  Australian  and  Min.     Standard 

Radio  Signaling.     Augereau   Wireless  System   of  Railway  Signaling   (Le  systeme 
Augereau  pour  la  repetition  ,!,•>  signaui  s„r  tea  locomotives),  Revue       3 
de  1  Electricite,  vo  .  7,  no.   15,  Apr.    10.   1920.  pp.  506-507,  3  figs.     Apparatus 
or  reproducing  in  locomotive  cab  by  means  of  Hertzian  waves  signals  usually 

r ;' ;:;:".t''^ysThis  8y8tcm  has  been  tried  —  ^^ ;t  is  »*.  & 
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i:Tl,::;Ii-,;::-;l;;-,;*-;-:;--,,j'-v..;-r^ 
u.r.y^'u^  fc  &££ ,y M ments  of  tie ","'""« «d  dS- 

See     alto     Scale»,     Track. 


Stumi  - 


RAILWAYS,   MILITARY 

LlGBT  FrnnLt^nYF;„FREN^H  *,  A£TIf  Fl?ONT^        The  "Li«ht  Railways"  of  the  Battle 

Jan  1920  TA  2G0  °rh'  ^°C-  Am"  S°C-  Civ,jl  Eng" -  vo1'  46'  »»•  '> 
Jan.    1920    pp.   81-98,   20  figs,     partly   on  4   supp.   p  ates.     Types  of   'light 

railways    bulk  at  the  front  by  American,  FrenchlEnglish  and  German  troopT 

RANGE   FINDERS 

Naval,  Accuracy  or.  Range  Finders  and  Range  Finding,  F.  J.  Cleary.  Jl  Am 
Soc.  Naval  Engrs  vol.  32,  no.  1,  Feb.  1920,  pp.  1-37,  25  figs.  Notes  on 
accuracy  of  range  finders  employed  in  naval  service  and  suggestions  in  regard 
to  care  that  must  be  exercised  in  handling  them.  regard 

REFRACTORIES 

Magnesite.     Magnesite  Refractories,  J.  Spotts  McDowell  and  Raymond  M.  Howe. 

n  H»miCera"VC  *?°C-  V0h-  3'  T-  3'  March  192°-  PP-  185-246,  5  figs.  Sur°  ey 
of  development  of  magnesia  refractories  in  steel  making,  with  notes  on  crude 

ST££ti\nVhe  manuja<Mi"re  of  magnesite  bricks,  as  well  as  enumeration 
of  properties  of  caustic,  dead-burned  and  fused  magnesia.  Photomicrographs 
of  magnesia  brick  are  included,  and  also  biography  of  magnesite  and  magnesHe 

RELATIVITY 

Theory  ol  Note  on  the  Central  Differential  Equation  in  the  Relativity  Theory  of 
^'11'°"'  A^R  Forsyth.  Proc.  Roy.  Soc,  vol.  97,  no.  A682,  Apr.  1,  1920, 
are'  obtained        quatlon  1S  mtegrated,  and  approximations  for  solar  system 

RESEARCH 

METALofJtBh3efTftLahUSr^  %"£°L,  °F<  ?rINE8T  T^e  Metallurgical  Research  Department 
Fn„  Jl  oo  te  fn^1  0f  ,Mlnes'  L'  W'  Chapman.  Chem.  &  Metallurgical 
Eng.,  vol.  22,  no.  19,  May  12,  1920,  pp.  877-881,  5  figs.     Station  is  used  for 

^SLr^^n^Sr^.19^"^  ^  CWOride  «*«-*-  a°<* 
MetMo^XXZih.'  ReSmrCh:  C0UMS'  ReSeaTCh:  FUCU-  ReSearch;  Radi°- 
ROAD   CONSTRUCTION 

FEDERFedeVa'l'A;H0p  W^aK  C^SSa?  £?ads  a?,d  What  Type  of  Construction  Should 
Federal  Aid  Funds  be  Used?     Thomas  H.  MacDonald.     Good  Roads,  vol    19. 

"?edl™l  &  f14'^92°L   P&  k1"-200  5n4  203-     Writer  expresses  opinion  that 
federal  aid    funds    should  be  expended,  either  for  the  low-cost  types  in  the 
building  of  which  machinery  is  used  practically  altogether,  or  for  the  higher- 
developed  "  machinery,  if  not  already  developed,  is  rapidly  being 

Specifications  fob :  Ashokan  Highways.  Construction  and  Maintenance  of  the 
Ashokan  Highways,  George  G.  Honness.  Eng.  News-Rec  vol  84  no  14 
vif.'i  Y£2\PP-  652"657'  4  fiF-  Specifications^  mixed  bituminous  concrete'. 
K      i  j        -x??   concrete  foundation,   waterbound   macadam,   and   asphalt 

block  roads  within  area  of  Ashokan  reservoir,  located  in  foothills  of  Catskill 
Mountains  which  is  principal  impounding  reservoir  for  New  York's  Catskill 
water  supply. 

Winconsin  Wisconsin  Standardizes  Highway  Cost  Estimates.  Eng.  News-Rec  . 
vol.  84,  no.  14,  April  1,  1920,  pp.  663-664,  1  fig.  Standard  bidders'  estimating 
torm  prepared  for  use  of  state  highway  engineers  in  estimating  cost  of  improve- 
ments and  for  use  of  contractors  in  preparing  bidding  prices  for  construction. 

See  also  Roads,  Macadam,  Surfacing. 

ROADS 

Impact  Tests  on.  The  Present  Status  of  Impact  Tests  on  Roadway  Surfaces,  A.  T 
Goldbecl^  Public  Roads,  U.  S.  Dept.  Agriculture,  Bur.  Pubfic  Roads,  vol.  2, 
nos.  18-19,  Oct  -Nov  1919,  pp.  19-25,  13  figs.  Also  Jl.  Soc.  Automotive  Engrs 
vol.  6  no  4,  April  1920,  pp.  265-269,  11  figs.  Account  of  experiments  being 
conducted  by  Bureau  of  Public  Roads  with  a  view  to  determining  fundamental! 
:;l!";'"*;  ro.a(1  design.  Highest  value  of  impact  pressure  so  far  measured  is 
4AU00  lb.  when  weight  on  rear  wheel  causing   this  pressure  was  only  7750  lb. 

ROADS,  CONCRETE 

Delaware.  Concrete  Road  Construction  Methods  on  Contract  No.  8  of  the  Du 
font  Highway,  Delaware.  George  A  Sherron.  Eng.  &  Contracting,  vol.  53, 
no.  14,  April  7  1920,  pp.  402-4O4,  5  figs.  Construction  of  road  for  distance 
ot  six  and  one-half  miles.  Road  is  of  1-course  cement  concrete,  mixed  in 
of  proportions  of  1  part  cement.  2  parts  fine  aggregate  and  1  parts  coarse  ' 
aggregate,  to  which  10  per  cent  by  volume  of  hydrated  lime  is  added. 

Desicn  and  Construction.  The  Design  and  Construction  of  Different.  Types  of 
J  avements,  AN.  Johnson.  Good  Roads,  vol.  19,  no.  1  I  April  7  1920 
pp  182-186,  2  figs.  Construction  details  of  concrete  roads  including  method 
Ot  testing  sand  for  organic  impurities,  Abram's  table  of  proportions  and  quan- 
tities for  one  cubic  yard  of  concrete  and  suggested  specifications  for  propor- 
tions using  Abram  s  table. 
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ROADS,    MACADAM 


SEWER  DESIGN 


Surfacing  with  Asph  altic  Concrete.  Asphaltic  Concrete  on  Old  Macadam,  W.  R. 
Macatee.  Good  Roads,  vol.  19,  no.  15,  Apr.  14,  1920,  pp.  193-194.  2  figs. 
Examples  of  successful  use  of  asphaltic  concrete  wearing  surfaces  laid  on  old 
macadam  roadways  as  foundations  are  quoted  and  construction  methods 
followed  are  indicated. 

Surface  Treatment.  Surface  Treatments  on  Macadam  Roads,  Philip  P.  Sharpies. 
Contract  Rec,  vol.  34,  no.  15,  Apr.  14,  1920,  pp  351-353.  Describes  system 
which  has  been  worked  out  in  Maine  and  New  Hampshire  using  cold  refined 
tars  that  enable  these  roads  to  carry  2000  to  3000  automobiles  per  day  through 
summer  season. 

ROCK   CRUSHING 

Plants,  Electric  Operation  of.  Use  of  Electric  Drives  in  Rock-Crushing  Plants, 
Walter  D.  Myers.  Cement.  Mill  &  Quarry,  vol.  16,  no.  8,  April  20.  1920, 
pp.  25-26.  Data  on  operating  costs  with  electric  service  as  compared  with 
steam  power  plants. 

ROLLING   MILLS 

Experimental.  Design  of  Experimental  Rolling  Mill — I,  W.  B.  Skinkle.  Blast 
Furnace  &  Steel  Plant,  vol.  8,  no.  5,  May  1920,  pp.  271-273,  4  figs.  Details 
of  experimental  rolling  mill  which  Carnegie  Inst,  of  Technology  is  planning  to 
install. 

Operation.  Rolling  Bars  in  Merchant  Sizes,  John  D.  Knox.  Iron  Trade  Rev., 
vol.  66,  no.  16,  Apr.  15,  1920,  pp.  1123-1127,  6  figs.  Operation  of  16-  and 
10-in.  rolling  mills  and  works  of  Hammond  Steel  Co.,  Syracuse,  N.  Y. 

Plate  Mill.  Electrical  Equipment  in  Steel  Plate  Mill,  C.  H.  Wright,  Elec.  News, 
vol.  29,  no.  8,  April  15,  1920,  pp.  34-36,  3  figs.  Installation  for  producing  ships' 
plates  at  works  of  Dominion  Iron  &  Steel  Co.,  Sydney. 


Backwater  Curves.  Computation  of  Backwater  Curves  in  Sewer  Design,  C.  D. 
Hill.  Mun.  &  County  Eng.,  vol.  58,  no.  4,  April  1920,  pp.  164-167,  2  figs. 
Curves  show  hydraulic  elements  for  circular  and  horseshoe  sewers  for  uniform 
discharge   and   varying  depths. 

SEWER  PIPE 

Specifications.  Los  Angeles  Sewer  Pipe  Specifications.  Public  Works,  vol.  48, 
no.  17,  May  8,  1920,  pp.  404-405.  Recently  adopted  specifications  give  re- 
quirements for  clay  and  cement  pipe  identical  in  most,  respects.  Sand-bearing 
pressure,  hydrostatic  and  absorption  tests  are  made  of  both.  Sewer  joint 
compounds  are  provided  for,  and  test  for  tightness  of  completed  sewer. 

SEWERS 

Concrete,  Specifications  for.  Concrete  Sewer  Standard  Specifications.  Public 
Works,  vol.  48,  nos.  14  and  15,  Apr.  17  and  24,  1920,  pp.  335-337  and  355:356. 
Report  of  Committee  on  Concrete  Sewers  of  Am.  Concrete  Inst.,  containing 
tentative  standard  specifications  for  construction  of  concrete  pipe,  arch  and 
slab  sewers.  Requirements  proposed  for  adoption  as  standard  include  features 
commonly  used  in  advanced  structure  practice  and  give  special  attention  to 
invert  construction,  arch  forms,  backfilling,  etc. 

SHIP  DESIGN 

Keel,  Shape  of.  Keel  Shape  of  Least  Resistance  to  Translation  in  Free  Air  at 
All  Speeds  (Formes  de  carenes  de  moindre  resistance  A  leur  translation  a  l'air 
libre,  a  toutes  les  vitesses),  F.  E.  Fournier.  Comptes  rendus  des  Seances  de 
l'Academie  des  Sciences,  vol.  170,  no.  10,  Mar.  8,  1920,  pp.  547-552.  It  is 
investigated  by  mathematical  reasoning  that  shape  of  least  resistance  is 
tetrahedron  having  for  "flotation  plane,"  and  for  "flat  bottom"  inclined  to 
this  plane  by  5  deg.  18  min.  30  sec.,  two  isosceles  triangles  adjacent  at  the  base, 
of  the  same  breadth  at  the  stern,  and  connected  at  their  vertices  to  the  two 
extremities  of  the  vertical  cutwater  of  the  keel. 


SALTS 


SHIPS.  CONCRETE 


Precipitation  bt  Refrigeration.  Salt  Precipitation  from  Mixed  Solutions  by 
Refrigeration.  Cold  Storage,  vol.  23,  no.  265,  April  15,  1920,  p.  93,  2  figs. 
German  apparatus  for  precipitating  saults  out  of  mixed  solutions  by  means 
of  crystallization.  This  is  done  by  cooling  concentrated  brines  to  point  where 
their  ability  to  maintain  salts  in  solution  is  reduced.  Translated  from 
Zeitschrift  fur  die  Gesamte  Kalte. 


Design.  Add  Interior  Braces  and  Stirrups  to  Concrete  Tankers.  Eng.  News-Rec» 
vol.  84,  no.  15,  April  8,  1920,  pp.  705-708,  5  figs.  Structural  weakness  discover- 
ed led  to  changes  in  framing  of  7,500-ton  concrete  oil  tankers  under  construc- 
tion by  U.S.  Shipping  Board.  Corrections  consist  in  adding  more  shear 
steel  in  outer  main  frames  and  placing  additional  interior  bracing  in  order 
to  make  possible  docking  of  ships  on  centre  keelson. 


SCALES 


SHIPYARDS 


Tolerances  for.  Tolerances  and  Test  Loads  for  Master  Scales,  E.  D.  Gordon 
and  C.  A.  Briggs.  Scale  Jl.,  vol.  6,  no.  7,  April  10,  1920,  pp.  25-27,  4  figs. 
From  study  of  results  upon  master  scale  tests  made  during  past  four  years. 
Bur.  of  Standards  recommends  adoption  of  tolerance  system  proportional 
to  square  root  of  corresponding  test  loads,  and  that  a  test  of  60,000  lb.  be  used 
for  purpose  of  adjusting  master  scales. 

Track.  New  Track  Scale  Contains  Many  Novel  Features,  L.  R.  Boyer.  Ry.  Age, 
vol.  68.  no.  19,  May  7,  1920,  pp.  1345-1347,  6  figs.  Fairbanks  model  designed 
to  conform  to  specifications  adopted  jointly  by  Am.  Railroad  Assn.,  Am. 
Ry.  Eng.  Assn.,  Railroad  and  Warehouse  Commission  of  Minnesota,  Nat. 
Scale  Manufacturers'  Assn.,  Bur.  of  Standards,  and  Scale  Manufacturers' 
Assn.  Design  includes  use  of  levers  of  double  web  section  to  which  loads 
are  transmitted  through  centre  lines. 

Specifications  for  Railroad  Track  Scales.  Bui.  Am.  Ry.  Eng.  Assn., 
vol.  21,  no.  225,  March  1920,  pp.  5-101,  24  figs.  Rules  for  location,  mainten- 
ance, operation  and  testing  of  scales  are  suggested.  Specifications  apply  to 
knife  edge  scales  of  straight  and  torsion  lever  types  for  weighing  cars  in  regular 
interchange  service.  They  were  prepared  by  committee  representing  Am. 
Railroad  Assn.,  Am.  Ry.  Eng.  Assn.,  U.  S.  Bur.  Standards,  Railroad  &  Ware- 
house Commission  of  Minnesota,  Nat.  Scale  Men's  Assn.  &  Scale  Manufacturers' 
Assn. 

SCIENTIFIC  MANAGEMENT 
See  also  Industrial  Management. 

SEARCHLIGHTS 

Military.  Military  Searchlights,  S.  G.  Hibben.  Proc.  Engrs.  Western  Pennsyl- 
vania, vol.  36,  no.  2,  Mar.  1920,  pp.  81-101  and  (discussion)  pp.  102-108,  13 
figs.     Researches  which  led  to  designs  used  by  Am.  Expeditionary  Forces. 

SEWAGE  TREATMENT 

Activated  Sludge.  Activated-Sludge  Experiments  at  Worcester,  Massachusetts, 
Ray  S.  Lamphear.  Eng.  News-Rec,  vol.  84,  no.  17,  April  22,  1920,  pp.  819- 
823,  2  figs.  Year's  study  of  new  process  is  said  to  have  shown  it  not  to  be  so 
well  adapted  to  Worcester  sewage  as  Imhoff  tanks  and  sprinkling  filters. 

Canada's  First  Successful  Activated  Sludge  Sewage  System  at  Brampton, 
Ont.,  G.  Graham  Reid.  Contract  Rec,  vol.  34,  no.  13,"  Mar.  31,  1920,  pp. 
292-297,  7  figs.  Description  of  plant  in  which  old  septic  tank  was  rearranged 
as  aeration  chamber.  Plant,  it  is  said,  has  operated  excellently  for  several 
months. 


Australia.  The  Largest  Shipyard  in  Australia.  John  O'Toole.  Int.  Mar.  Eng., 
vol.  25,  no.  5,  May  1920,  pp.  444-448,  9  figs.  Equipment  consists  of  three 
large  building  ways,  each  360  ft.  in  length  and  60  ft.  wide,  constructed  on 
concrete  foundations,  and  one  smaller  building  slip  and  two  patent  slips  for 
docking  vessels  up  to  600  tons. 

SILVER  MINING 

See  Gold  Mining,  Electrical  Equipment  for. 

SNOW  PLOWS 

Friedman  Snow  Tank.  New  Type  of  Plow  Cleans  Snow  from  Streets  at  Low 
Cost.  Contract  Rec,  vol.  34,  no.  15.  Apr.  14,  1920,  pp.  340-341,  2  figs.  Fried- 
man snow  tank,  which,  it  is  claimed,  has  been  tried  out  in  New  York  with 
splendid  results.  It  is  stated  that  four  5-ton  trucks  were  filled  with  ice  in 
less  than  3  min.,  and  saving  of  $5.48  per  8  cu.  yd.  over  hand  methods  is  effected. 

SPARK  PLUGS 

Specifications.  Motor  Transport  Corps  Spark-Plug  Specifications.  Jl.  Soc. 
Automotive  Engrs.,  vol.  6,  no.  5,  May  1920,  p.  281.  Specifications  for  spark 
plugs  to  be  purchased  for  Motor  Transport  Corps  to  be  used  on  military  equip- 
ment. Methods  of  testing  for  dielectric  strength  and  thermal  cracking  and 
gas-tightness  are  specified. 

STANDARDIZATION 

Necessity  for.  Standards,  H.  K.  Hathaway.  Bui.  Taylor  Soc,  vol.  5,  no.  1,  Feb. 
1920,  pp.  12-39  and  (discussion)  pp.  39-42.  22  figs  Necessity  for  introducing 
standards  of  tools,  machines,  records,  and  methods  is  pointed  out  and  instances 
are  quoted  of  work  in  various  plants  operated  according  to  Taylor  system,  in 
which  by  special  research  and  analysis  principles  were  formulated  in  order 
to  determine  standards  for  various  mechanical  appliances. 

Trade  Association  Work  in.  Engineering  in  Trade  Association  Work,  Wharton 
Clay.  Jl.  Western  Soc.  Engrs..  vol.  25,  no  (1.  March  20,  1920,  pp.  181-220. 
It  is  pointed  out  how  trade  associations  may  undertake  engineering  standard- 
ization in  industries.  Reference  is  made  to  difficulties  experienced  during 
the  war  bv  United  states  ( ioveroment  in  dealing  with  industries  in  consequence 
of  lack  of  standardization  in  manufacture  of  products.  Trade  associations, 
it  is  believed,  can  remedy  this  situation  and  thereby  prepare  the  country  for 
speedier  mobilization  of  industry  in  case  of  war 
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STEAM  POWER  PLANTS 


Western-  States.  Tendencies  in  Design.  Steam-Electric  Generation  in  Far 
West.  W.  F.  Durand  and  C.  H.  Delany.  Elec.  World,  vol.  75,  no.  20,  May  15, 
1920.  pp.  1123-1127,  10  figs.  Survey  of  present  tendency  of  design.  Leaning 
is  said  to  be  toward  higher  superheat,  centrifugal-pump  auxiliaries,  automatic 
control  and  use  of  recording  meters  in  boiler  room. 

STEEL 

Absorption  Power,  Testing.  Testing  the  Absorption  Power  of  Different  Steels 
Under  the  X-Rays,  Robert  Hadfield,  S.  A.  Main,  J.  Brooksbank.  Trans. 
Faraday  Soc,  vol.  15,  part  2,  Feb.  1920,  pp.  74-75,  4  figs,  on  2  supp.  plates. 
Account  of  experiments  carried  out  by  Hadfield  Research  Laboratory  in 
Sheffield,  England. 

Cold-Rolled  Strip.  Cold  Rolled  Strip  Manufacture  and  Products.  Raw  Material, 
vol.  2,  no.  4.  April  1920,  pp.  131,  140,  19  figs.  Description  of  strip  steel  manu- 
factured into  finished  products. 

Elastic  Strength.  The  Relation  Between  the  Elastic  Strengths  of  Steel  in  Ten- 
sion, Compression  and  Shear,  Fred  B.  Seely  and  William  J.  Putnam.  University 
of  Illinois  Bui.,  vol.  17,  no.  11,  Nov.  10,  1919,  49  pp.,  9  figs.  Results  of  experi- 
ments with  soft,  mild  and  medium  carbon  steel,  and  vanadium,  nickel  and 
chrome-nickel  alloy  steel.  It  is  concluded  in  part  that  correct  value  of  elastic 
shearing  strength  of  steel  as  measured  by  proportional  limit  or  useful  limit 
point  is  from  0.55  to  0.65  of  elastic  tensile  strength,  thus  disproving  maximum 
shear  theory  of  failure  of  elastic  action  of  tensile  steel,  sometimes  called  Guest's 
law,  which  assumes  that  elastic  shearing  strength  is  0.5  of  elastic  tensile  strength. 

Exportation.  Exporting  Iron  and  Steel — I  and  II,  V.  G.  Iden.  Iron  Trade  Rev., 
vol.  66,  nos.  14  and  18,  April  1  and  April  29,  1920,  pp.  987-991  and  pp.  1257- 
1261.  World  market  conditions  and  problems  in  foreign  trade  analyzed. 
Influence  of  tariff  and  quantity  production  by  American  industries  on  foreign 
trade.     Export  combinations  encouraged. 

Ferrite  in.  Genesis  of  Ferrite,  Federico  Giolitti.  Chem.  &  Metallurgical  Eng., 
vol.  22,  no.  16,  Apr.  21,  1920,  pp.  737-739,  10  figs. 

Market  Conditions,  Factors  Affecting.  World's  Steel  Output  Below  Need, 
John  A.  Topping.  Iron  Trade  Rev.,  vol.  66,  no.  19,  May  6,  1920,  pp.  1321- 
1322.  Underlying  factors  which  offset  market  and  price  conditions  are  pointed 
out.  It  is  stated  that  European  production  is  scarcely  one-third  of  pre-war 
figure.     Heavy  railroad  and  agricultural  demands  are  forecast. 

Microstructure  of.  Microstnicture  of  Iron  and  Mild  Steel  at  High  Temperatures, 
Henry  S.  Rawdon.  Min.  &  Metallurgy,  No.  158,  Section  18,  Feb.  1920,  20 
pp.,  13  figs.  Experimental  investigation  of  surface  layer  during  heating  in 
vacuo,  and  of  formation  of  surface  pattern  under  "heat-relief"  etching. 

Properties  Below  Critical  Range.  Physical  Changes  in  Iron  and  Steel  Below 
the  Thermal  Critical  Range,  Zay  Jeffries.  Min.  &  Metallurgy,  No.  158, 
Section  20,  Feb.  1920,  17  pp.  Survey  of  technical  literature  and  account  of 
experimentation  work.  Committee  report  presented  to  Engineering  Division 
of  Nat.  Research  Council. 

8ulphur  in.  Studies  Sulphur  Problem  Abroad,  Henry  Si  Rawdon.  Iron  Trade 
Rev.,  vol.  66,  no.  15,  Apr.  8,  1920,  pp.  1069-1071.  Representative  of  United 
States  Bureau  of  Standards  reports  that  French  and  British  specifications  for 
steels  furnish  few  data  applicable  to  research  on  effect  of  sulphur  and  phosphorus. 


Tests.  A  Comparative  Test  Upon  High-Speed  Steels — I  and  II,  A.  J.  Langhammer 
Chem.  &  Metallurgical  Eng.,  vol.  22,  nos.  18  and  19,  May  5  and  May  12 
1920,  pp.  829-833  and  pp.  889-892.  Notes  on  competition  of  modern  high- 
speed steels  conducted  for  automotive  manufacturer.  Preliminary  observations 
on  current  sales  practices  and  general  review  of  various  classes,  and  effect  of 
chemical  compositions  and  heat  treatment.  Conditions  entering  into  testing 
of  tool  for  cutting,  listed  by  Taylor,  are  discussed.  Detailed  information  is 
given  as  to  method  of  eliminating  most  of  variables  from  comparative  test 
for  efficiency  of  several  brands  of  commercial  tool  steel. 

STEEL  INDUSTRY 

Germany.  German  Steel  and  Iron  in  1920 — I,  II,  III  and  IV,  H.  Cole  Estep.  Iron 
Trade  Rev.,  vol.  66,  nos.  15,  16,  17,  18,  April  8,  15,  22,  29,  1920,  pp.  1059-1063, 
2  figs.,  pp.  1131-1139,  6  figs.,  pp.  1189-1193,4  figs.,  pp.  1263-1267,  7  figs.  Based 
on  writer's  personal  investigations.  Iron  and  steel  industry,  it  is  said,  is 
displaying  a  certain  amount  of  spirit,  energy  and  valor  in  its  present  struggle, 
but  it  will  be  long,  if  at  all,  before  it  can  recuperate  its  former  position.  Official 
statistics  are  quoted  which  show  production  has  reduced  two-thirds  since  1913. 
Labor  conditions  as  affected  by  food  situation.  With  steel  production  at  low 
ebb  Germany  is  said  to  have  excess  of  shop  capacity  and  her  shipyards  to  be 
nearly  idle. 

STEEL,  MANGANESE 

Grinding.  Grinding  Manganese  Steel,  R.  M.  Johnson.  Iron  Trade  Rev.,  vol.  66, 
no.  14,  Apr.  1,  1920,  pp.  999-1001,  10  figs.  Methods  employing  swing  frame 
grinding  machines  are  illustrated. 


STEEL  MANUFACTURE 

Duplexing  Process.  Develops  New  Duplexing  Process,  H.  E.  Diller.  Iron  Trade 
Rev.,  vol.  66,  no.  19,  May  6,  1920,  pp.  1324-1327,  9  figs.  High-carbon  steel 
is  melted  in  electric  furnace  and  trasnferred  to  converter  to  be  finished.  It  is 
said  that  good  grade  metal  is  thus  obtained  at  low  cost. 

Electric-Furnace.  Manufacture  of  Steel  in  the  Electric  Furnace  (Le  four  a  arc 
pour  la  fabrication  de  l'acier),  H.  Verdinne.  Revue  universelle  des  Mines, 
vol.  5,  no.  1,  Apr.  1,  1920,  pp.  5-52,  26  figs.  Classification  and  description 
of  principal  types  of  electric  furnaces  used  in  steel  manufacture.  (To  be 
continued.) 

Electric  Heating  in.  Electric  Heating  in  Steel  Wire  Manufacture.  Blast  Furnace 
&  Steel  Plant,  vol.  8,  no.  5,  May  1920,  pp.  291-293,  2  figs.  Comparative  cost 
statistics  taken  at  plant  of  Halcomb  Steel  Co  ,  Syracuse,  N.  Y.,  on  drying 
ovens  heated  electrically  and  similar  ovens  using  coke  and  steam.  Coke 
ovens  cost  $22,289  per  net  ton,  against  $12.2926  per  net  ton  for  electric. 

See  also  Electric  Furnaces,  Metallurgical  Uses. 

STEEL,  NICKEL 

Thermal  Treatment.  Critical  Ranges  of  Some  Commercial  Nickel  Steels,  Howard 
Scott.  Min.  &  Metallurgy,  No.  158,  Section  16,  Feb.  1920,  17  pp.,  11  figs. 
Transformation-temperature  data  secured  at  Bureau  of  Standards  as  basis 
for  standardization  and  specification  of  thermal  treatments  for  nickel  steels. 


STEEL  CASTINGS 


STEEL  WORKS 


Failure  of.  Using  the  Microscope  to  Detect  Causes  of  Failure  of  Steel  Castings, 
O.  A.  Knight.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  5,  May  1920,  pp. 
281-283,  9  figs  It  is  pointed  out  how  microscope  can  determine  correct  heat 
treatment  to  give  to  steel  castings.  Photomicrographs  are  presented  and 
interpreted. 

Microscopic  Examination  of.  Using  the  Microscope  to  Detect  Causes  of 
failure  of  Steel  Castings,  O.  A.  Knight.  Am.  Drop  Forger,  vol.  6,  no.  4, 
April  1920,  pp.  163-165,  9  figs.  Photomicrographs  of  various  specimens  are 
studied  and  it  is  pointed  out  how  defects  in  heat  treatment  can  be  determined 
by  means  of  them. 

STEEL,  HEAT  TREATMENT  OF 

Furnaces.  Furnaces  Used  in  Heat-Treating  Steel,  S.  P.  Rockwell.  Machy.  (N.Y.), 
vol.  26,  no.  8,  Apr.  1920,  pp.  749-753,  6  figs.  Comparison  of  types  of  furnaces 
used  in  carburizing,  hardening  and  tempering. 

Regulation  of.  Important  Factors  to  be  Considered  in  Heating  and  Cooling 
Bteel,  C.  B.  Barnhardt.  Am.  Drop  Forger,  vol.  6,  no.  4,  April  1920,  pp.  189- 
193,  4  lit'  I  tiilnriii  pyrometer  record  is  said  not  to  be  sufficient  indication 
of  proper  heating  or  cooling.  It  ie  pointed  out  that  temperature,  time,  surface 
and  mass  arc  the  factors  which  must  be  considered  in  heat-treating. 

■See  also  Steel  Castings,  Heat  Treatment;  Steel,  Nickel,  Thermal  Treatment. 

STEEL,  HIGH-SPEED 

ELECTRlc-FuRNAri.  MaXUFACTUM  The  Manufacture  of  High  Speed  Steel  in  the 
Electric  Furnace,  Roy  C.  McKenna.  Gen  Meeting  Am.  Electrochemical  Soc, 
Apr  8-10,  1920,  paper  no.  31,  pp.  417-123  Advantages  of  electric  furnace 
process  over  any  other  way  of  making  high-speed  tool  steel  are  pointed  out 
and  details  of  charging,  melting,  slagging,  teeming,  forging,  heat  treatment, 
Btc.i  are  discussed. 


Electricity  in.  Electricity  in  a  Large  Modern  Steel  Plant — I,  R.  B.  Gerhardt. 
Blast  Furnace  &  Steel  Plant,  vol.  8.  no.  5,  May  1920,  pp.  295-298.  Details 
of  electrical  apparatus  at  Maryland  plant  of  Bethlehem  Steel  Co.  Paper 
read  before  Philadelphia  Section  of  Assn.  of  Iron  &  Steel  Elec.  Engrs. 

Electricity  Plays  Important  Part  in  Connecticut  Steel  Foundry.  Iron 
Trade  Rev.,  vol.  66,  no.  12,  Mar.  18,  1920,  pp.  846-849,  5  figs.  Electricity 
is  used  for  melting  charge,  baking,  cores,  annealing  and  heat-treating  castings, 
and  in  cleaning  room. 

STOKERS 

Performance.  Exact  Data  on  the  Performance  of  Mechanical  Stokers  as  Applied 
to  "Lancashire"  or  Other  Narrow-Flued  Boilers,  Favid  Brownlie.  Jl.  Instn. 
Mech.  Engrs.,  no.  3,  Apr.  1920,  pp.  263-280.  Figures  obtained  in  experimental 
investigation  of  80  typical  Lancashire  boilers  mechanically  fired.  (To  be 
continued.) 

STREET  RAILWAYS 

Car  Maintenance.  Maintenance  Practice  of  the  Anglo-Argentine  Tramway — II, 
R.  Francisco  Apeseche.  Elec.  Ry.  Jl.,  vol.  55,  no.  20,  May  15.  1920,  pp.  978- 
982,  7  figs.  Classes  for  inspection  and  overhauling  of  cars  are  described, 
together  with  duties  of  men  and  types  of  work  performed. 

Cars,  Converting.  Open  Trailers  Converted  into  Desirable  Closed  Cars.  Elec. 
Traction,  vol.  16,  no.  5,  May  1920,  pp.  331-332,  3  figs.  Old-type  open  trailers 
in  Memphis  converted  into  closed  cars  at  a  cost  of  about  $1500. 

Cars,  Non-Electric.  Is  the  Non-Electric  Street  Railway  Car  a  Serious  Possibility? 
Ferdinand  C.  Cusani.  Elec.  Ry.  Jl.,  vol.  55,  no.  18,  May  1.  1920,  pp.  893- 
895.  Writer  believes  that  there  is  a  field  for  self-propelled  safety  car,  but 
considers  steam  power  plant  to  be  superior  to  oil  or  gas  engine  for  purpose. 
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Cars,  Safety.  A  New  Safety  Car  Produced  en  Masse.  Elec.  Ry.  JL,  vol.  55, 
no.  20,  May  15,  1920,  pp.  983-986,  4  figs.  Osgood-Bradley  safety  car.  It  is 
of  standardized  design,  but  strength  has  been  increased  and  6-in.  crown  has 
been  added  to  vestibule  to  secure  handsomer  outlines. 

Cars  vs.  Omnibuses.  Street  Passenger  Transport  of  London,  William  "Worby 
Beaumont.  Jl.  Roy.  Soc.  Arts,  vol.  68,  no.  3518,  Apr.  23,  1920,  pp.  368-375 
and  (discussion)  pp.  375-380.  Discussing  problem  of  increasing  transporta- 
tion facilities  of  London,  author  states,  from  survey  of  records  of  operation  of 
tramways  and  omnibuses,  that  greater  convenience  of  latter,  and  their  proved 
rapidity  of  loading  and  celerity  of  dispatch,  makes  it  desirable  to  consider  the 
total  removal  of  tramways  and  operation  of  all  surface  passenger  traffic  with 
omnibuses. 

Current  Losses.  Current  Losses  Which  Take  Place  Along  the  Track  of  a  Street 
Railway  (Note  sur  les  pertes  de  courant  qui  se  produisent  le  long  d'une  voie 
de  tramways),  G.  Girousse.  Revue  generale  de  l'lSlectricitfi,  vol.  7,  nos.  12 
and  13,  March  20  and  March  27,  1920,  pp.  404-409,  6  figs.,  and  pp.  423-430, 
14  figs.  Approximate  theory  is  developed  for  estimating  intensities  of  idle  cur- 
rents formed  by  reason  of  potential  difference  existing  between  rails  and  soil. 
Theory  is  applied  to  a  number  of  particular  cases.  Graphs  are  included,  which 
indicate,  in  each  case,  electric  state  of  tract  according  to  position  of  car. 

Operation.  Making  the  Best  Use  of  the  Car  Equipment,  E.  H.  Scofield.  Elec. 
Ry.  Jl.,  vol.  55,  no.  19,  May  8,  1920,  pp.  942-946,  10  figs.  Method  is  sug- 
gested for  studying  car  operation  by  means  of  curves  showing  effects  of  varying 
several  component  parts  of  schedule,  such  as,  for  example,  length  of  run, 
accelerating  rate,  braking  rate,  standing  time  and  traffic  interference. 

Track  Construction.  Street  Railway  Permanent  Track  Construction,  C.  C. 
Sutherland.  Can.  Engr.,  vol.  38,  no.  17,  April  22,  1920,  pp.  393-400,  13  figs. 
Discussion  of  factors  determining  design  of  rails,  rail  joints,  bonding,  track 
drainage,  base  and  paving.  Reference  is  made  to  practice  followed  at  Ed- 
monton, Alberta,  Canada. 

STREET  RAILWAYS,  TRACK 

Curves.     Relation  Between  Wheel  and  Rail  in  Street  Railways  (Contribution  & 
l'6tude  des  relations  entre  les  vehicules  et  les  voies  dans  les  tramways) .  Industrie 
des  Tramways  et  Chemins  de  Fer,  vol.  13,  nos.  154-155-156,  Oct.-Nov.-Dec. 

1919,  pp.  146-153,  14  figs.  Question  whether  gage  should  be  widened  or 
narrowed  in  curves  of  street  railway  track  is  discussed.  It  is  found  that  shape 
of  wheel  flanges  should  determine  practice  to  follow  in  any  case.  Equation 
expressing  track  gage  in  terms  of  characteristics  of  flanges,  radius  of  curvature, 
etc.,  is  derived  and  interpreted. 

STUDS 

Tap-End  Sizes.     Tap-End  Sizes  of  Studs.     Am.  Mach.,  vol.  52,  no.  15,  April  8, 

1920,  pp.  773-775.  Question  whether  tap  end  should  be  tight  on  thread  or 
depend  on  being  jammed  on  last  thread  is  discussed.  Practice  of  two  large 
companies  making  studs  for  the  market  is  given. 

SUBWAYS 

Cleveland.  Rapid  Transit  for  Cleveland,  Henry  M.  Brinckerhoff.  Elec.  Ry.  Jl., 
vol.  55,  no.  17,  April  24,  1920,  pp.  856-858,  2  figs.  Outline  of  project  involving 
construction  of  subway. 

Iondon,  Rolling  Stock.  New  Rolling  Stock  for  Bakerloo  and  Watford  Service. 
Tramway  &  Ry.  World,  vol.  47,  no.  19,  Apr.  15,  1920,  pp.  185-188,  8  figs. 
Cars  of  London  and  North-Western  and  London  Electric  Railway  companies. 
Dimensions  of  passenger  cars  for  tubes  are:  Length  overall,  50  ft.  10  in.;  width 
over  body,  8  ft.  8  in.;  total  height  from  rail,  9  ft.  5yi  in.;  diameter  of  motor 
wheels,  42  in.;  diameter  of  trailing  wheels,  32  in.;  weight  of  6-car  train  loaded, 
161  tons,  2  cwt. 

Madrid.  The  Underground  Railway  of  Madrid  (Le  m£tropolitain  "Alphonse-XIH" 
de  Madrid),  J.  Eugenio  Ribera.  Genie  Civil,  vol.  76,  no.  10,  Mar.  6,  1920, 
pp.  251-254,  9  figs.  Total  length  of  line  is  3839  meters.  Stations  are  placed 
at  average  distance  of  500  m.  Maximum  grade  is  40  mm.  per  m.  and  minimum 
radius  90  m. 

SUPERHEATERS 

Economy  Obtained  with.  Superheaters  and  the  Utilization  of  Superheated  Steam, 
D.  D.  Pendleton  and  C.  A.  Brandt.  Proc.  Engrs.  Soc.  Western  Pennsylvania, 
vol.  36,  no.  1,  Feb.  1920,  pp.  25-53,  and  (discussion)  pp.  53-79.  Economy 
obtained  with  superheaters  is  pointed  out  together  with  increase  of  boiler 
efficiency  resulting  from  their  use,  and  reference  is  made  particularly  to  im- 

Eortance  of  using  superheaters  in  steam  turbines.     Various  types  of  super- 
eaters  are  described  and  requisites  of  ideal  superheater  are  worked  out. 

SURVEYING 

See  Aeroplanes,  Surveying  and  Mapping. 

SWAGING  MACHINES 

Langelier.  The  Langelier  Hot  Swaging  Machine,  E.  L.  Dunn.  Am.  Mach.,  vol. 
52,  no.  15,  April  8,  1920,  pp.  790-791,  6  figs.  Two  oppositely  disposed  swaging 
dies  are  carried  in  spindle  head  and  are  caused  to  open  and  close  rapidly  as 
spindle  revolves.  Dies  deliver  900  blows  per  minute,  and  the  work  is  thus 
swaged  into  shape  as  it  is  fed  into  dies. 

TELEPHONY 

Automatic.  Machine  Switching  for  Automatic  Telephony.  Elec.  Rev.  (Chicago), 
vol.  76,  no.  17,  April  24,  1920,  pp.  687-690,  7  figs.  Equipment  developed  by 
Bell  telephone  engineers  for  automatic  handling  of  calls. 

Machine  Switching.  Machine  Switching  for  Bell  System.  Bancroft  Gherardi. 
Telephony,  vol.  78,  no.  18,  May  1,  1920,  pp.  15-21,  16  figs.  System  which 
is  to  be  installed  by  Bell  Companies  in  larger  cities. 


Relay  Automatic  System.  The  Relay  Automatic  Telephone  System,  A.  B.  Eason. 
Post  Office  Elec.  Engrs.  Jl.,vol.  13,  part  1,  April  1920,  pp.  13-21,6  figs.  Descrip- 
tion of  operation. 

TERMINALS,  LOCOMOTIVE 

Michigan  Central  R.R.  West  Division  Engine  Terminal,  M.  C.  R.R.  Ry.  Rev., 
vol.  66,  no.  18,  May  1,  1920,  pp.  709-717,  22  figs.  Terminal  consists  of  30- 
stall  roundhouse  and  6-stall  erecting  shop  with  adjacent  machine,  forge  and 
flue  shops,  which  are  all  maintained  as  a  unit.  Power  is  suppUed  from  central 
powerhouse. 

TERMINALS,  MARINE 

Portland,  Ore.  St.  Johns  Municipal  Terminal  at  Portland,  Ore.  Ry.  Rev., 
vol.  66,  no.  19,  May  8,  1920,  pp.  751-754,  5  figs.  Construction  of  grain  ele- 
vator with  capacity  of  1,000,000  bu.  and  other  shipping  facilities  for  handling 
grain  in  bulk. 

Tractors  and  Trailers  in.  Trucks,  Tractors  and  Trailers  in  Marine  Handling, 
H.  C.  Yost.  Freight  Handling  &  Terminal  Eng.,  vol.  6,  no.  4,  April  1920, 
pp.  146-150,  5  figs.  Various  types  are  illustrated  and  estimates  of  cost  of 
operating  them  are  made. 

See  also  Army  Supply  Bases. 

TERMINALS,  RAILWAY 

Relation  to  City  Plan.  Relation  of  Railroad  Terminals  to  City  Plan.  Ry.  Age, 
vol.  68,  no.  18,  April  30,  1920,  pp.  1285-1288,  2  figs.  Report  presented  to 
Railroad  Committee  of  Twelfth  National  Conference  on  City  Planning. 
Sketch  is  presented  suggesting  connection  between  terminals  comparatively 
remote. 

TESTING  MACHINES 

Impact.  New  Testing  Machines.  Iron  &  Coal  Trades  Rev.,  vol.  100,  no.  2720, 
April  16,  1920,  p.  526,  4  figs.  Description  of  Eden-Foster  repeated  impact 
testing  machine  and  Humfrey  autographic  notched-bar  testing  machine. 

THERMIONIC  VALVES 

Low-Power  Lamp.  A  New  Low-Power  Lamp  Rectifier  of  Alternating  Current, 
John  Scott-Taggart.  Elecn.,  vol.  84,  no.  2188,  Apr.  23,  1920,  p.  451,  1  fig. 
Lamp  operates  on  principle  of  Edison  effect.  A  flat  nickel  plate  is  placed 
between  the  two  legs  of  a  horseshoe  filament  of  spiralized  tungsten  wire" 
External  connections  are  taken  from  middle  point  of  filament  and  from  plate. 

THERMODYNAMICS 

See  Steam  Engines,  Clausins-Rankine  Cycle. 

TIME  STUDY 

Training  of  Time  Analyst.  Time  and  Job  Analys  s  in  Management — II,  William 
O.  Lichtner.  Indus.  Management,  vol.  59,  no.  5,  May  1920,  pp.  361-366, 
2  figs.  Course  for  training  time  and  job  analyst  is  outlined.  Time-study 
boards  and  sheets  are  illustrated  and  a  series  of  six  exercises  to  be  given  by  an 
instructor  are  presented  in  detail.  These  are  followed  by  procedure  in  field 
work,  designated  elementary  units,  recording,  and  office  work. 

TIN 

Recovery  from  Mill  Dross.  Reclaiming  Tin  Mill  By-Products,  John  D.  Knox. 
Iron  Trade  Rev.,  vol.  66,  no.  8,  Feb.  19,  1920,  pp.  551-557,  10  figs.  Tin-plate 
mill  of  Liberty  Steel  Co.  at  Warren,  Ohio,  is  said  to  recover  considerable 
metal  from  tin  dross  by  heating  and  large  percentage  of  middlings  by  screening. 

TIN  ALLOYS 


Tin- Phosphorus.     Tin-Phosphorus  Alloys,  A.  C.  Vivian 
vol.  16,  no.   15,  April  9,  1920,  pp.  287-292.  5  «•« 


Metal  Industry  (Lond.). 
vol.  16,  no.  15,  April'9,  1920,  pp.  287-292,  5  figs.  Account  of  experiments 
undertaken  to  interpret  phenomena  used  in  existence  of  conjugate  solutions 
between  certain  percentages  of  phosphorus.  Paper  read  before  Institute 
of   Metals. 


TOLUOL 

Production  at  Gas  Plants.  The  Production  of  Toluol  From  Gas  Plants,  Myron 
S.  Falk.  Proc.  Am.  Soc.  Civil  Engrs.,  vol.  45,  nos.  8-9-10,  Oct.-Nov.-Dec, 
1919,  pp.  775-793.  How  production  of  toluol,  which  forms  base  of  T.N.T., 
was  increased  in  United  States  from  700,000  gal.  in  1914  to  rate  of  32,000,000 
gal.  per  year  in  1919. 

TRACTOR  ENGINES 

Fordson.  Piston  for  the  Fordson  Tractor,  Fred  H.  Colvin.  Am.  Mach.,  vol.  52, 
no.  13,  Mar.  25,  1920,  pp.  675-679,  13  figs.  Operations  on  Fordson  piston 
are  outlined  and  methods  of  holding  piston  during  different  operations  are 
explained. 

TRACTORS 

Farm.  Studies  of  the  Control  and  Seating  Arrangements  of  Tractors,  P.  M.  Heldt. 
Automotive  Industries,  vol.  42,  no.  19,  May  6,  1920,  pp.  1051-1055,  15  figs. 
Tractor  seats  and  control  of  American  tractor  are  illustrated.  Tendency 
to  adhere  to  cast-steel  seat  said  to  be  due  to  fact  that  tractors  are  left  in  the 
open  and  are  therefore  subjected  to  all  weather  conditions. 

Steering  System.  An  Analysis  of  Creeper  Type  Tractor  Steering,  E.  F.  Norelius. 
Automotive  Industries,  vol.  42,  no.  18,  April  29,  1920.  pp.  1005-1008.  7  figs. 
Mechanical  study  of  force  and  stresses  developed  in  tractor  while  steering. 
Proper  kind  of  steering  device,  it  is  concluded,  is  one  which  has  control  of 
gear  ratio  between  one  track  and  the  other,  so  as  to  force  machine  to  turn, 
and  one  which  has  free  mechanical  or  electrical  drive  from  one  side  to  the 
other  so  that  the  negative  pull  on  inside  track  will  help  outside  track. 
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Uses  of.  Increasing  the  Utility  of  the  Tractor,  Arnold  P.  Yerkes.  Jl.  Soc.  Auto- 
motive Engrs  vol  6,  no  »  April  1920,  pp  226-230.  Efforts  of  manufacturers 
to  secure  adaptability  o!  tractors  to  other  uses  than  plowing  are  related  and 
it  is  pointed  OUl  thftl  reason  why  sales  of  tractors  have  not  been  as  extensive 
as  manufacturers  hail  anticipated  it  because  of  financial  inability  of  farmerss 
in  small  farms  to  invest  in  a  machine  from  which  they  cannot  derive  service 
in  proportion  to  their  investment. 

1  -.  of  Heavy  Tractors  for  Hauling  Elevating  Graders  and  Wagon  Trains 
from  Steam  Shovel.  Eng.  &  Contracting,  vol.  53.  no.  16,  April  21,  1920, 
pp.  151-454,  3  In:^  \ccount  of  work  done  with  three  artillery-type  tractors 
designed  by  War  Department  for  military  use,  which  were  employed  by  U.  S. 
Reclamation  Service  in  construction  of  Salmon  Lake  Dam  and  Conconully 
dam   enlargement   of   Okanogan   Project,    Wash. 

TRANSFORMERS 

Steel-Clad.  Steel  Clad  Distribution  Transformers,  E.  G.  Reed.  Elec.  Jl.,  vol. 
17,  no.  5,  May  1920,  pp.  213-218,  22  figs.  Process  of  manufacture  at  works 
of  Westinghouse  Elec.   &  Mfg.  Co. 

TRESTLES 
See  Bridges,  Railway,  Wooden. 

TUBING 

Copper  and  Brass,  Manufacture  of.  Making  Seamless  Copper  Tubing.  Iron 
Trade  Rev.,  vol.  titi,  no.  9,  Feb.  26,  1920,  pp.  638-641,  7  figs.  Plant  for  produc- 
ing seamless  copper  or  brass  tubing,  recently  placed  in  operation  by  United 
States  Copper  Products  Corp.,  Cleveland. 

Light  Steel.  Manufacture.  Light  Steel  Tubing  Manufacture  and  Markets. 
Raw  Material,  vol.  2,  no.  4,  April  1920,  pp.  147-150,  5  figs.  Manufacturing 
details  of  light  steel  tubing,  and  methods  of  welding  steel  tubing  seams. 

TUNNELS 

Lining  of.  Notes  on  Tunnel  Lining,  S.  Johannesson  and  B.  H.  M.  Hewett.  Proc. 
Am.  Soc.  Civil  Engrs.,  vol.  40,  no.  3,  Mar.  1920,  pp.  426-460,  13  figs.  Causes 
for  distortion  and  displacements  of  tunnel  linings  are  discussed,  and  modifica- 
tions of  existing  practice  are  suggested  for  avoiding  them. 

Vehicular.  Hudson  River.  The  World's  Greatest  Vehicular  Tunnel.  Robert  G. 
Skerrett,  Sci.  Am,  vol.  122,  no.  19,  May  8,  1920,  pp.  510-528  and  528-529,  4 
figs.  Structural  features  of  New  York,  New  Jersey  project.  From  report  of 
chief  engineer  of  New  York  State  Bridge  and  Tunnel  Commission  and  New 
Jersey  interstate  Bridge  and  Tunnel  Commission. 

Water.  Repairing.  Method  of  Repairing  Water  Tunnel  with  Cement  Gun. 
Eng.  &  Contracting,  vol.  53,  no.  19,  May  12,  1920,  pp.  534-536,  2  figs.  Repairing 
120-ft.  section  of  defective  pressure  tunnel  on  main  supply  line  of  Water 
Department  of  Tacoma,  Wash.,  with  steel  reinforcement  and  gunite. 

VACUUM  TUBES 
■See   Thermionic    Valves;   Triode    Valves. 

VAPORS 

Tension,  Measurement  of.  An  Apparatus  for  Measuring  the  Vapour  Tensions 
of  Volatile  Liquids,  A.  V.  C.  Fenby.  Chem.  Age.,  vol.  2,  no.  45,  Apr.  24, 
1920,  pp.  434-435.  1  fig.  Apparatus  consists  of  two  similar  barometer  tubes 
of  special  construction  fixed  to  suitable  stand  and  connected  at  their  lower 
ends  by  thick-walled  rubber  tubing  to  mercury  reservoir  which  can  be  raised 
or  lowered.  One  of  these  tubes  is  used  as  barometer  and  the  other  as  vapor 
tension   tube. 

VIADUCTS 

Flat-Slab  Construction.  An  Interesting  Type  of  Flat  Slab  Construction.  Ry. 
Age.  vol  68.  no.  17.  April  23.  1920,  pp.  1233-1235,  5  figs.  Concrete  viaduct 
of  flat-slab  type  reinforced  in  four  directions,  being  built  by  Delaware,  Lacka- 
wanna cv  Western  to  carry  roadway  over  tracks,  in  separation  of  grades  of 
Newark  Turnpike  and  tracks  of  Morris  &  Essex  branch. 

WARSHIPS 

U.  S.  S  Idaho  ['  S  S  Idaho,  Henderson  B.  Gregory.  Jl.  Am.  Soc.  Naval  Engrs., 
vol.  ,'(L',  ik,  I.  Feb.  1920,  pp.  99-133.  Characteristics:  Length  between  per- 
pendiculars. 60(1  It  .  breadth,  molded,  97  ft.;  depth,  molded,  46  ft.  3J4  in.; 
draught  mean,  30  ft  ,  displacement,  32,000  tons;  main  battery,  twelve  14-in. 
guns  arranged  in  four  three-gun  turrets  along  centre  line  of  vessel;  secondary 
battery,  fourteen  5-in.  rapid-fire  guns  for  torpedo  defence;  torpedo  equipment) 
four  6.8-meter  by  21-in.  submerged  torpedo  tubes;  propelling  machinery. 
Parsons  turbines  driving  four  lines  of  shafting;  speed,  21  knots. 

w  \si'E  PREVENTION 

Woodworking  Plants  Controlling  Wastes  in  Woodworking  Plants,  Carle  M. 
Bigelow  Indus  Management,  vol.  59,  no  5,  May  1920,  pp.  377-383,  7  figs. 
Methods  and  practice  for  utilizing  large  pieces  of  scrap,  economical  burning 
of  chii>s,  shavings  and   the  like,  and   determining  percentages  of  waste. 

WATEIt    II  \M.MI.l; 
Calculation  01      '  alculatiorj  oi  Uni.r  Hammer  in  Conduits  Formed  of  Two  or 

Three  Sections  of  Different,  Diameters  (Calcul  dvi  COUP  <lc  ln'-licr  dans  les 
oonduitee  formet  de  deui  on  de  trois  troncona  de  diametre  different s),  Ed. 
Carey  Bulletin  Technique  de  la  Bui  ■  Romande,  vol  46,  no.  8,  Apr.  17, 
1920.  pp  .h.v.sh,  2  figs.  Formula  i  ipri  ing  transmission  of  pressure  in  case 
of  sudden  shut   off  oi   valve      (Continuation  of  serial.) 


WATER  SOFTENING 

Hot  Process.  The  Hot-Process  Water  Softener,  George  H.  Gibson.  Chem.  & 
Metallurgical  Eng.,  vol.  22.  no.  19,  May  12,  1920,  pp.  899-902,  4  figs.  Study 
of  rate  of  sedimentation  of  lime  and  magnesia  precipitates  during  softening 
at  low  and  high  temperatures.  Plant  equipment;  reagent  proportioner,  tanks 
and  filter. 

WATER  SUPPLY 

Submerged  Pipe  Line.  Repairs  to  Twelve-Inch  Submerged  Pipe  Line,  Patrick 
Quilty.  Fire  &  Water  Eng.,  vol.  67,  no.  16,  April  21,  1920,  pp.  831-833  and 
p.  847,  5  figs.  Installation  of  and  subsequent  repairs  to  main  supplying  North 
Brother   Island,    New    York   City. 

WATER  TANKS 

Reinforced-Concrete.  Reinforced  Concrete  in  Chile.  Concrete  &  Constructional 
Eng.,  vol.  15.  no.  4.  April  1920,  pp.  227-233,  3  figs.  Details  of  reinforced- 
concrete   water   tank    of    15,000   metric   tons   capacity. 

WATER  WORKS 

Chicago.  Plan  of  Chicago's  Water  System— 1920-1955,  P.  S.  Combs.  Eng.  World, 
vol.  16,  no.  7,  May  1920,  pp.  379-387,  6  figs.     Intakes  in  Lake  Michigan. 

Sedimentation  Basins.  New  Intake  and  Sedimentation  Basin  at  Sarnia,  F.  W. 
Thorold.  Can.  Engr..  vol.  38,  no.  18,  Apr.  29,  1920,  pp.  413-416,  S  figs.  One 
of  nineteen  concrete  basins  is  used  for  screen  house  and  others  for  sedimenta- 
tion. Wooden  form  for  intake  structure  was  sunk  to  depth  of  47  ft.  and  filled 
with   concrete. 

WELDING 

Jigs  and  Fixtures  for.  Modern  Welding  and  Cutting — XX.  Ethan  Viall.  Am. 
Mach.,  vol.  52,  no.  13,  Mar.  25,  1920,  pp.  665-669,  13  figs.  Welding  jigs  and 
fixtures  used  for  repetition  jobs. 

See  also  Electric  Welding,  Arc;  Electric  Welding  Resistance;  Oxy-Acetylene 
Welding. 

Locomotive  Fireboxes.  Methods  of  Welding  Locomotive  Fireboxes,  George  L. 
Walker  and  R.  T.  Peabody.  Boiler  Maker,  vol.  20,  no.  4,  Apr.  1920,  pp.  99- 
103,  37  figs.  Discusses  methods  of  restoring  firebox  edges  by  welding  and 
offers  suggestions  for  facilitating  repairs.     (Concluded.) 

WELFARE  WORK 

Factory  Doctor.  Why  a  Factory  Doctor's  Salary  Costs  Less  than  Nothing,  G. 
L.  Howe.  Factory,  vol.  24,  no.  4,  Mar.  1,  1920,  pp.  618-621,  2  figs.  Writer 
claims  medical  supervision  is  not  philanthropy,  but  a  business  proposition, 
and  presents  figures  and  facts  to  bear  out  his  arguments. 

WELLS 

Recovery  of  Sand  Pump.  Recovering  Lost  Sand  Pump  from  a  Deep  City  Well, 
R.  A.  Campbell.  Eng.  World,  vol.  16,  no.  7,  May  1920,  pp.  416-418,  6  figs 
Special  hook  was  developed  after  taking  impression  of  existing  conditions  by. 
means  of  impression  tool. 

WOOD 

See  Aircraft  Construction  Materials,  Timber. 

WORKMEN'S   COMPENSATION 

Attorney's  Fees.  Notices  and  Claims  Under  Compensation  Acts — III,  Chesla  C. 
Sherlock.  Am.  Mach.,  vol.  52,  no.  16,  April  15,  1920,  pp.  844-846.  Concern- 
ing costs,  particularly  attorney's  fees,  in  proceedings  under  Workmen's  Com- 
pensation acts. 

Laws  on,  Revision  of.  The  Cost  of  Industrial  Accidents.  Royal  Meeker.  Monthly 
Labor  Rev.,  vol.  10,  no.  4,  Apr.  1920,  pp.  1-13.  Plea  is  made  for  revising  the 
compensation  laws  which  have  been  enacted  in  the  various  states.  These  laws 
show,  it  is  claimed,  lack  of  uniformity  in  coverage  and  inexplicable  inequalities 
in  money  and  medical  compensation.  It  is  also  urged  that  accurate  and 
up-to-date  statistics  of  industrial  accidents  causing  physical  injuries  be  kept 
in  all  states  and  territories. 

Laws  on,  Scope  of.  Scope  and  Operation  of  the  Workmen's  Compensation  Laws 
of  the  United  States,  Lindley  D.  Clark.  Monthly  Labor  Rev.,  vol.  10,  no.  4, 
Apr.  1920,  pp.  14-32,  1  fig.  on  supp.  plate.  Comparative  study  of  laws  of 
the  various  states. 

X-RAYS 

Action  Upon  Plates.  The  Behavior  of  Photographic  Plates  to  X-Rays,  O.  Bloch. 
and  F.  F.  Rcnwick.  Trans.  Faraday  Soc,  vol.  15.  part  2.  Feb,  1920.  pp.  40-46, 
7  figs.  Account  of  work  done  in  Research  Laboratories  of  Ilfrod,  Limited, 
on  action  of  X-Rays  upon  gelatine  dry  plates. 

Tubes.     A  Method  of  Testing  an  X-Ray  Tube  for  Definition,  J.  Brooksbank.     Trans. 

Faraday  Soc,  vol.  15,  part  2,  Feb.  1920,  pp.  66-71.  5  figs,  on  4  supp.  plates. 
Method  of  determining  size  of  focal  spot  required  is  suggested  which  consists  in- 
taking  series  of  radiographs  of  two  uniform  parallel  wires  of  given  thickness  and) 
placed  definite  distance  apart. 

See    also    Radiometallography, 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA       83 


Barrett  Specification  10-year  Bonded  Roof  on 
Allen's  Danforth  Theatre  at  Toronto,  Onl. 
Arch.  F.  Howard  Crane,  Detroit,  Mich. 
Genl.  Cont.  Yolles  &  Rotenberg,  Toronto, 
Ont.  Roofers,  Carmichael  Waterproofing 
Co.,  Limited,  Toronto,  Ont. 


The  modern  theatre  and  its  roof 


WHEN  we  recall  that  the  film  "star"  of  a  few 
years  ago  was  an  obscure  and  unknown  actor, 
and  the  movie  "theatre"  any  building  that 
could  be  secured,  the  development  of  the  motion 
picture  industry  seems  little  short  of  miraculous. 

Today,  the  finest  and  best  paid  dramatic  talent  is 
found  on  the  screen,  and  motion  picture  houses 
often  rank  with  the  finest  buildings  in  our  cities. 

The  new  Theatre,  illustrated  above,  which  has 
been  built  recently  for  Messrs.  Jule  and  Jay  J.  Allen 
at  Toronto,  is  a  splendid  example  of  these  modern 
temples  of  entertainment. 

Like  many  other  buildings  of  its  type  on  both 
sides  of  the  Boundary,  this  theatre  carries  a  Barrett 
Specification  Bonded  Roof. 

The  Surety  Bond  Guarantee 

The  Barrett  Company  is  the  only  company  that 
has  enough  confidence  in  its  roof  to  put  back  of  it  a 
Surety  Bond.  In  fact,  no  other  concern  will  guar- 
antee a  roof  for  so  long  a  period,  much  less  furnish 
a  Surety  Bond. 

The  Surety  Bond  is  offered  on  all  Barrett  Specifi- 
cation Roofs  of  fifty  squares  or  more  in  all  cities  of 
25,000  or  over,  and  in  smaller  places  where  our 
Inspection  Service  is  available.  It  is  issued  by  a 
prominent  Fidelity  &  Guaranty  Company,  and 
exempts  the  owner  from  all  maintenance  expense 
for  the  life  of  the  Bond. 


Our  only  stipulations  are  that  the  Barrett  Specifi- 
cation revised  April  15, 1920,  shall  be  strictly  followed 
and  that  the  roofing  contractor  shall  be  approved 
by  us  and  his  work  subject  to  our  inspection. 

These  roofs  take  the  base  rate  of  insurance  and 
cost  less  per  year  of  service  than  any  other  type  of 
"permanent"  roof. 


Important  Notice 

The  Barrett  Specification  20- Year  Bonded  Roof  represents 
the  most  permanent  roof-covering  it  is  possible  to  construct, 
and  while  we  bond  it  for  twenty  years  only,  we  can  point  to 
many  roofs  of  this  type  that  have  been  in  service  over  forty 
years  and  are  still  in  good  condition. 

For  those  who  wish  a  somewhat  lighter  and  lower  priced  roof 
covering,  we  recommend  the  Barrett  Specification  Type  "A" 
Roof  bonded  for  10  years. 

Both  roofs  are  built  of  the  same  high-class  waterproofing 
materials  the  only  difference  being  the  amount  used. 

Full  details  regarding  these  Bonded  Roofs  and  copies  of  The 
Barrett  Specification  sent  free  on  request. 


The  ^jj^St  Company 


MONTREAL 
ST.  JOHN,  N.B. 


LIMITED 

TORONTO  WINNIPEG 

HALIFAX,  N.S. 


VANCOUVER 
SYDNEY,  N.S. 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND  HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE  HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND    POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS 

LACHINE,     P.  Q. 


Montreal. 


Toronto. 


P.O.  ADDRESS:  MONTREAL,  P.Q. 
CABLE    ADDRESS     "  DOMINION  " 

Sales    Offices  : 
Ottawa.  Winnipeg,  Edmonton 


branch  offices  and  works: 
Toronto.  Ottawa,  Winnipeg 


Regina. 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL    WORKS 
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NOVA  SCOTIA  STEEL  •••  COAL  CO. 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     AND     SPLICE     BARS 

TRACK  BOLTS  AND  SPIKES 

MACHINE     AND     CARRIAGE    BOLTS 

SQUARE  TWISTED  REINFORCING  BARS 

BOILER    SHIP    AND    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS,    TIRES    AND    SLEIGH    SHOE 

MARINE    FORCINGS 

OF 
A  LL 

DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 

General  Sales  Office;  Head  Office; 

Windsor  Hotel,  NEW    GLASGOW, 

MONTREAL.  Nova  Scotia. 
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CANADIAN  DISTRIBUTORS: 

LYMAN  TUBE  &  SUPPLY  SSK 

Montreal   —  Toronto  —  Winnipeg  —  New  York 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,   New  York.  Codes:  Consolidated  Steel  Corporation,    ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

Barcelona,    Bogota,    Buenos    Aires,    Calcutta,    Christiania,    Copenhagen,    Havana, 

Johannesburg,     Lima,    London,     Managua,     Mexico   City,    Milan,     Montreal,     New 

Orleans,  Rio  de  Janeiro,  San   Francisco,  Santiago,  Seattle,  Shanghai,  St.]  John's, 

Sydney,  Toronto,  Valparaiso,  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  §uch  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 


Boring,       Drilling      and 
Machines,  Horizontal. 
Bridges. 


Milling 


Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 


Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 

Frogs  for  Steam  and  Electric  Rail- 
roads. 

Gas  Engines  800  h.  p.  and  over. 

Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 

Ingot  Molds. 

Machine  Tools. 

Machinery,  Special,  designed  tc 
order. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  "Consteco"  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Planers,  Detrick  and  Harvey. 

Plates— Tank,  Hull.  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole   Line   Material. 

Presses,  Hydraulic,  complete. 

Pumps   and    Pumping    Engines. 

Rails — Light,  Heavy,  Tram  or 
Girder,  etc.,  and  Accessories. 


Railway  Shop  Machinery. 

Rivets. 

Rolling  Mill  Machinery  and  Equip- 
ment. 

Roofing. 

Screws,  Wood. 

Shafting,  Cold  Rolled  and  Cold 
Drawn. 

Shapes,  Standard  Structural  and 
Bethlehem. 

Sheet  Bars. 

Sheets,  Plain,  Galvanized,  Flat  and 
Corrugated,  Blue  Annealed. 

Shipyard  Machinery. 

Sidings. 

Skelp. 

Slabs. 

Spikes. 

Staybolt  Iron. 

Switches  for  Steam  and  Electric 
Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire     Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,    quick    service,    and    dependable    attention    to   every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight,packing,country  of  destination, etc., and  purposes  for  which  the  materials  are  required 
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Westinghouse 

Switchboard  Instruments 

A  Complete  Line  To  Meet  Every  Requirement 


Type  PW— 5"  Dial. 


Type  EW— 3"  Dial.        Type  BX— 2"  Dial.  Tppe  AW— 3"  Dial. 


►T^HESE  instruments  possess   to 

-■-    an  unusual  degree  the  qualities 

essential  to  satisfactory  performance. 

They  have  high  full-load  torque 
with  light  but  strong  moving  ele- 
ments, resulting  in  permanent  accu- 
racy over  long  periods  of  service. 

They  are  accurate,  rugged, 
dead-beat,  extremely  sen- 
sitive and  easily  read. 


SERVICE 
DEPENDABLE  REPAIR  WORK — and  no  other  kind  is  tolerated  by  the  cautious  operator    of    electrical  apparatus  —  is  the  natural 
result  when  performed  by  factory- trained  experts,  supported  by  the  engineering  skill  and  manufacturing  knowledge    associated 
with  the  name 

WESTINGHOUSE 
PROMPT  REPAIR  SERVICE  has  been  assured  to  users    of    Westinghouse    apparatus,  by  establishing  at  convenient   points  repair 
shops  operated  by  the  Company's  Service  Department,  where  repair    work    is    executed    with  all  possible  despatch,  consistent 
with  the  care  that  is  observed  in  the  various  processes  entering  into  work  of  this  character.     Repair  shops  are   located  at: — 
MONTREAL— 10  St.   Sophie  Lane.  WINNIPEG— 158  Portage  Ave.  B. 

TORONTO— 16  Temperance  St.  CALGARY— 328  9th  Ave.    W. 


Canadian  Westinghouse  Company,  Limited,    -  Hamilton,  Ontario. 


TORONTO,  Bank  of  Hamilton  Bldg. 
MONTREAL,  285  Beaver  Hall  IHU 
OTTAWA,  Ahearn  &  Soper,  Ltd. 
HALIFAX,  105  Mollis  Street. 
FORT  WILLIAM,  Cuthbertson  Block 


WINNIPEG,  158  Portage  Avenue  E. 
EDMONTON,  211   McLeod  Bldg. 
CALGARY,  Canada  Life  Bldg. 
VANCOUVER,  Bank  of  Ottawa  Bldg. 
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FOR    SALE 

VENTILATING 
EQUIPMENT 

CONSISTING    OF 

Sturtevant    Pan 

5    Horse    Power    Motor 

Switch  Board 

Steam    Boiler 

ALL    IN    PERFECT    CONDITION 


FOR   PARTICULARS  APPLY 

THE    SECRETARY 

The   Engineering  Institute 

of  Canada 

176  MANSFIELD  STREET,         -         MONTREAL 


90     JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


THE  FOUNDATION  COMPANY 


Many  of  Canada's  finest  dams,  bridges  and  buildings  stand  on  foundations    that  were  built  either  under  water  or  through  water 
by  The  Foundation  Company  Limited.      They  all  testify  to  the  range  of  the  company's  ability  and  the  positiveness  of  their  methods. 


YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANDLING  MATERIAL 

BY  USING  THE  PORTABLE  SCOOP  CONVEYOR 

It  saves  6  to  12  shovellers. 

It  will  handle  any  material : 

Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Firms 
are  Cutting  their  Costs  by  this 
Machine. 

Write  for  Prices  and 
Bulletin  "E.M." 

The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Sole  Canadian  Agents 

ST.  JOHN,  N.B.  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 
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Junior  Electrical   Engineer 
"Wireless" 

or  Junior  Electrical  Engineer 

A  Junior  Eletrical  Engineer  (Wireless)  or  a  Junior 
Electrical  Engineer  for  the  Radiotelegraph  Branch 
of  the  Department  of  the  Naval  Service,  at  an  initial 
salary  of  $1,680  per  annum,  which  will  be  increased 
upon  recommendation  for  efficient  service  at  the 
rate  of  $120  per  annum  until  a  maximum  of  $2,040 
has  been  reached.  This  initial  salary  will  be  supple- 
mented by  the  bonus  provided  by  law  for  the 
present  fiscal  year. 

DUTIES. — Under  supervision,  to  superintend  the 
making  up,  testing,  and  maintenance  of,  and  the 
making  of  repairs  to,  wireless  equipment  and  appa- 
ratus, or  to  perform  simple  engineering  work  in 
connection  with  electrical  installations,  and  to 
perform  other  related  work  as  assigned. 

QUALIFICATIONS.  —  Education  equivalent  to 
high  school  graduation  and  either  (1)  graduation  in 
electrical  engineering  from  a  school  of  applied 
science  of  recognized  standing,  with  two  years  of 
experience  in  radio  telegraph  or  electrical  engineer- 
ing work,  or  (2)  four  years  of  experience  in  radio 
telegraph  or  electrical  engineering  work,  supervisory 
ability,  good  hearing.  Preference  will  be  given  to 
applicants  with  radio  engineering  experience. 

EXAMINATION.— Subjects  and  weights  as  follows: 
Education  and  Experience,  200;  Oral  interview,  if 
necessary  in  the  opinion  of  the  Commission,  100. 

Application  forms  properly  filled  in  must  be  filed 
in  the  Office  of  the  Civil  Service  Commission, 
Ottawa,  IMMEDIATELY. 


"PANGBORN 


** 


AUTOMATIC 

SAND-BLASTS 

For  the  Plant  or  Shop  with  work 
of  limited  size,  or  as  auxiliary  to 
large  equipment,  every  oppor- 
tunity is  afforded  for  clean  sur- 
roundings, with  freedom  from 
dust  for  the  operator. 

BARRELS, 
CABINETS, 

TABLES 

by  type,  size  and  construction 
to  meet  your  individual  needs 
and  conditions  —  and  your 
pocket-book  —  is  found  in  the 
"PANGBORN"  Line. 

Not  an  attempted  adaptation 
of  a  few  designs.  Use  Sand  or 
Metal  Abrasives. 

"There's  a  Type  and  Size  for 
Every  Equipment." 


"EA"  Cabinet 
Sand-Blast 


P.  O.  Box  8513 


Bedford  Construction  Company 

Limited 


(P.  PAGANO,  Pres. 


(FORMERLY  CAVICCHI  &  PAGANO) 
V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'l.  Mgr.  J.  J.  HERBERT  Sect.-Treas.) 


RAILROAD  CONTRACTORS 


NOW  OPERATING: 


Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 


OFFICES    AT 


HALIFAX,      N.S.    &     EAST    ST.    JOHN,    N.B 
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MEAD-MORRISON 


PRODUCTS 


Manufactured  in  Canada 

STEAM  HOISTS 

ELECTRIC  HOISTS 

MINE  HOISTS 

BRIDGE     ERECTING    EN- 
GINES 

CLAM  SHELL  BUCKETS 

ORANGE  PEEL  BUCKETS 

DREDGES 

COAL  AND  ORE  HANDLING 
PLANTS 

CONVEYING  MACHINERY 

ASHES  HANDLING  MA- 
CHINERY 

COAL  CRUSHERS 

WEIGHING  LARRIES 

CAR  PULLERS 

TRANSPORTERS 

HOISTING  TOWERS 

BUNKERING   EQUIPMENT 

SWINGING  ENGINES 

CABLE  RAILWAY  SYSTEMS 

COAL  SCREENING  PLANTS 

McCASLIN   BUCKET   CON- 
VEYORS 

Dependable  Service 

Contractors  for  Complete 
Material  Handling  Plants 

Put  Your  Problem   Up   to    Us  ! 


CANADIAN  MEAD-MORRISON  CO 

LIMITED 

28  5  BEAVER  HALL  HILL 
MONTREAL 

•■V/-WOP  KS  WELLAND   ONTit 


GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co.,  Montreal, 

25,000,000 

Medicine  Hat,  Alta., 

6,000,000 

St.  Johns,  Que., 

3,000,000 

Fredericton,  N.B., 

2,000,000 

Woodstock,  N.B., 

1,000,000 

Cartierville,  Que., 

1,000,000 

Aylmer,   Que., 

1,000,000 

St.  Rose,  Que., 

500,000 

Laval  des  Rapides,  Que. 

300,000 

Berthier,  Que., 

300,000 

THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


-^T 


RAYMOND  I 

Concrete 

PILES 

The  exclusive 

Raymond  Method 

The  Raymond  Method  is 
the  ONLY  method  of 
concrete  pile  formation  in 
which  the  concrete  is  cast- 
in-place  in  a  spirally  rein- 
forced steel  shell  which  is 
left  In  the  ground.  The 
shell  is  left  in  the  ground  to 
make  CERTAIN  that 
underground  conditions  will 
NOT  distort  or  weaken  the 
"green"  concrete  pile  co- 
lumn. 

A  Form  for  Every  Pile 
A  Pile  for  Every  Purpose 

■  Also-Special  Concrete  Worlt 

Raymond  Concrete  Pile  Co. 

Umtud 

New  Birks  Bldg.,  Montreal 


'^ 


AMBURSEN 

and  all  types  of 

DAMS 

and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  us  to  show  you  pho- 
tographs of  work  accom- 
plished. 

We  are  prepared  to  do 
all  kinds  oj  hydraulic 
work  and  concrete  struc- 
tures. 
Amburten  Hydraulic 
Construction  Co.  of  Canada 

LknIUd 

New  Birks  Bldg.,  Montreal 


"*-«*•—  **    * 


mm 


i  HR 


m*jf 
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Industrial 
Rubber  Goods  for 
Every  Purpose. 

No  matter  what  you  may  need,  or 
what  its  size  or  shape,  if  it's  made  of 
rubber,  we  either  have  it  in  standard 
stock  goods,  or  will  produce  it  to 
meet  your  requirements. 

We  carry  in  stock  at  all  our  branches, 
standard  sizes  of  Belting,  Packing, 
Gaskets,  Fire  Hose  and  supplies, 
Moulded  Goods,  and  every  rubber 
need  for  mill,  factory,  mine,  lumber 
camp,  shipbuilding,  marine  or  other 
industry. 

Dominion  Rubber 
System  Products, 

are  carefully  inspected  and  tested  to 
insure  our  high  standard. 

We  maintain  a  Special  Service  De- 
partment of  technical  experts  who 
will  be  glad  to  analyse  your  require- 
ments and  specify  the  correct  product 
to  prevent  waste,  lower  upkeep,  and 
maintain  maximum  production. 

No  matter  what  rubber  goods  you 
may  need,  or  what  your  problem  may 
be,  our  technical  experts  can  remove 
all  element  of  doubt  and  save  you 
dollars,  time,  and  costly  experiments. 

This  service  is  yours,  without  charge, 
and  requires  only  a  phone  call  or 
wire  to  our  nearest  service  branch. 


DominioK] 

{V~    RUBBER  ai 


Our  Dominion  Hose, 
Packing  and  Industrial 
Rubber  Goods  are  all  the 
Same  High  Standard  as 
Dominion  Friction  Sur- 
face Belting. 


Dominion  Rubber 

System 

Service  Branches 


Halifax, 

St.  John, 

Quebec, 

Montreal, 

Ottawa, 

Toronto, 

Hamilton, 

London, 

Kitchener 

North  Bay, 


Fort  William, 

Winnipeg, 

Brandon, 

Regina, 

Saskatoon, 

Edmonton, 

Calgary, 

Lethbridge, 

Vancouver, 

Victoria, 


Members  having  copies  of 
the  April  1920  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


MARCONI 

Wireless   Apparatus 

for  marine,  land  &  aircraft  stations 
Installed  —  Operated  —  Maintained 


Marine  Switchboards  manufactured  and  Installed. 


The  Marconi  Wireless  Telegraph  Co.  of  Canada, 


LIMITED 


head  office:  11  St.  Sacrament  St.,  Montreal 

divisional  offices: 
Vancouver.  Winnipeg,  Toronto,  Halifax,  St.  John's.  Nfld. 


John  T.  Farmer 

COMBUSTION  ENGINEERING  CORPORATION 

STOKERS:    TYPE  E,  TYPE  K,  COXE 

GREEN  FUEL  ECONOMISERS: 

ASH    CONVEYORS: 

PUMPS. 

REGULATING    APPARATUS: 
BALANCED  DRAFT  REGULATION, 
S.C.  FEED  WATER  REGULATORS, 

UEHLING  CO2  RECORDERS, 
WATER    AND   STEAM  FLOW  METERS. 

ACCESSORIES: 
TURNER  BOILER  BAFFLE  WALLS, 
ROTO    BOILER  TUBE  CLEANERS, 
EVERTITE     BOILER     COVERING, 
HYTEMPITE  FIRE  BRICK  CEMENT. 


CORISTINE  BUILDING, 


MONTREAL 
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Made    in    Canada    Since    1900 


Wm.  Steele  &  Sons, 

Architects,  Toronto. 


The  new 

Adams  Furniture 

Building 

on  Yonge  St.,  Toronto, 

is  being  equipped  with 

TURNBULL 
ELEVATORS 


URNH1LL 


MANUFACTURING  CO  TORONTO 


Head  Office  and  Works : 
John  Street,  Toronto 


Montreal  Office: 
202  Mappin  Building 


A  recent  Installation  of  5  G.  &  McC.  double  Drum  Sectional  Water  - 
Tube  Boilers  In  course  of  erection. 


G.  &  McC.  CO. 

SECTIONAL 

WATER-TUBE 

BOILERS 

Are  equipped  with  large 
Headers,  Steam  and  Water 
Drums  and  Connecting  Nipples 
of  increased  size,  thus  providing 
positive  and  rapid  circulation 
and  increased  steaming 
capacity. 

EVERY  PART  SUBJECTED  TO  STEAM 
PRESSURE  IS  MADE  OF  FORGED  STEEL 


WE  BUILD  *™ 


STEAM  ENGINES,  STEAM 
IINES,  RETURN 
JLAR  and  WATER- 
TUBE  BOILERS,  PUMPS,  CONDENSERS, 
HEATERS,  TANKS,  etc..  Also  SAFES, 
Vaults  and  Safety  DEPOSIT  BOXES. 

Catalogs    and    Further    Information 
will  be  Sent  Free  on  Request. 


THE   GOLDIE   8c    MCCULLOCH    Co.,    LIMITED 

HEAD  OFFICE  AND  WORKS,  GALT,  ONTARIO,  CANADA. 


TORONTO    OFFICE: 

Suite  1101-2 

Bank  of  Hamilton  Bld'ft. 


WESTERN  BRANCH: 

248    McUermott    Ave., 
Winnipeg,  Man. 


QUEBEC  AGENTS: 

Ross  &  Grelft, 

400   St.   James   St. 

Montreal,  Que. 


BRITISH  COLUMBIA  AGENTS: 

Robt.  Hamilton  &  Co., 

Vancouver,  B.C. 
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FRASER,  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need         .... 


Our  Experience  Includes:-- 

Dams,  Power  Plants,  Paper  and   Pulp  Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,   Industrial  Plants  and  Towns. 


PACKARD  Transformers— Meters 


Furnace  Transformers 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND  FOR  BULLETINS 

The  PACKARD  ELECTRIC  CO.  Ltd 

Factory  and  Head  Office:    ST.  CATHARINES,  Ontario 

BRANCH  OFFICES  : 

725  Power  Building,  703  Confederation  Life  Bldg, 

MONTREAL  WINNIPEG 

401  Temple  Building, 
TORONTO 


AGENTS:     Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


J.  T.  Warren,  738-llth  Ave  West,  Calgary,  Alt  a 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  1860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth" 
(On  Government  Dredge  No.  109) 


NDDESANCES 


QUEBEC 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  •     •  .  • 


BROUGHTON 


EAST  ANGUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 
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SPRACO 


TH'EONLY 

CENTER  JET 

NOZZLE 


Sectional  View  Showing 
Action  of  Center  Jet 


THE  NOZZLE  IS  THE  DRIVING 
END  OF  YOUR  COOLING  POND 

The  driving  centre  jet  (No  other  nozzle  has  it)  of  the 
SPRACO  NOZZLE  is  the  only  means  so  far  found 
of  producing  the  complete  atomization  that  is 
necessary  for  efficient  cooling. 

It  is  the  centre  jet  also,  together  with  the  four 
correctly  designed  turbine  passageways  that  make  the 
SPRACO  NOZZLE  almost  non-stopable  so  that  THE 
SPRACO    NOZZLE   SPRAYS  WHEN  OTHERS  CLOG. 

SPRAY   ENGINEERING   CO. 
BOSTON,    MASS. 

IMfgrs.  also  of  Spraco  Air  Washers,  Spraco  Paint 
Guns,  and  Cement  Guns,  Spraco  Nozzles,  Vaughan 
Flow  Meters,  etc. 


Hollow  Conical  Formation  Produced 
by  Ordinary  Nozzles 


• 


Solid  Conical  Formation  Produced 
by  Spraco  Nozzle 


SPRAY  ENGINEERING  COMPANY 

^—BOSTON  -—MASS. 


WE  are  builders  of  railway  vehicles  to  suit  every  requirement  of  passenger, 
freight  and  general  service  on  steam  and  electric  lines  either  to  the 
purchaser's  or,  if  required,  to  our  own  designs  and  specifications  for 
home  or  export  orders.     Among  our  many  other  products  are  the  following: 


STEEL 

Castings 

Rolled  Bars 

Pressed  Work 

Couplers 

Springs 

Bolsters 

Brake-Beams 

Draft-Arms 

Railway  Trackwork 

Rolling  Mill  Rolls 

Etc. 


IRON 

Malleable  Castings 

Rolled  Bars 

Chilled  Wheels 

Drop  Forgings 

Roller  Side  Bearings 

Etc. 


If  not  mentioned  here,  it  is 
probably  an  "Etc." 


FERRO-ALLOYS 

Castings 

Crusher  Jaws 

Dipper  Teeth 

Bucket  Lips 

Pins  &  Bushes 

Crank  Shafts 

Crank  Pins 

Roll  Shells 

Special  Trackwork 

Rolling  Mill  Rolls 

Etc. 


Our  plants  are  thoroughly  equipped  for  large  and  efficient  production,  and  we  invite 

correspondence  from  those  interested. 

Kindly  address :  Sales  Department,  P.O.Box  180,  Montreal. 

CANADIAN  CAR  &  FOUNDRY  CO.,  LIMITED. 
CANADIAN  STEEL  FOUNDRIES,  LIMITED. 
THE    PRATT    &    LETCHWORTH    CO.,  LIMITED. 

PLANTS  AT 
MONTREAL,       AMHERST,  N.S.,        WELLAND,  Ont.,        BRANTFORD,    Ont.      and      FORT  WILLIAM,  Ont. 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  slide  valve, 
vertical,  horizontal 
simple  and  compound. 


Boil 


ers 


_^«yfes-  ■'" 


Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 


Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 


Montreal  Office: 
Phone  Westmount  6800. 


Toronto  Office: 
20  Victoria  Street. 


Fraser  Universal  Convertible  Grinders 


M  E 


FINE  GRINDING 


REQUIREMENTS 


Has  12  changes  of  table  speeds 
and  12  changes  of  work  speeds. 


Do  more  work.  Do  better  work 
than  with  a  large  machine — espe- 
cially in  connection  with  tools,  jigs, 
fixtures,  etc.,  by  using  this 
machine. 


4ZL 


Four  sizes:  10  x  30  in.,  12  x  30  in., 
10  x  40  in.  and  12  x  40  in. 


By  the  change  of  heads  the  machine 
can  be  converted  into  an  efficient 
high-speed  internal  grinder;  also  a 
surface  grinder  of  considerable 
range. 

Write  for  prices    and    particulars. 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305   St.  James  Street,   Montreal 
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ROAD  ROLLERS  &  PRESSURE  SCARIFIERS 


f.    . 
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Waterous 

W     W   BRANTFORD,ONTARIO,CANADA 


A  Waterous  Roller  with  steam 
pressure  scarifier  attached  makes  the 
most  economical  and  efficient  road 
making  machine  that  can  be  purchased. 

The  Waterous  double  cylinder  roller 
has  been  manufactured  in  Canada  for 
over  20  years  and  has  long  been  acknowl- 
edged as  the  standard  roller  for  Canadian 
roads  having  built  more  miles  of 
Canada's  good  roads  than  all  other 
makes  combined. 

The  steam  pressure  scarifiers  which 
are  being  manufactured  by  us  under 
patent  rights  in  Canada  are  so  efficient 
and  economical  of  operation  that  no 
roller  is  complete  without  it. 

A  few  of  its  advantages  are  : 

Always  with  the  roller  when  needed. 

One  man  operates  both  roller  and 
scarifier. 

Scarifies  approximately  6  ft.  width 
at  regular  working  speed  of  roller. 

Piston  leak  proof,  therefore  no 
wastage  of  steam. 

Depth  and  width  of  cut  varies  to 
suit  work  in  hand. 

Raises     automatically     in     striking 
hidden  obstacles. 
_„    Held  up  out  of  way  when  not  in  use. 

WRITE      FOR     LITERATURE      AND      PRICES. 


HYDRAULIC 
TURBINES 
PUMPS 


AND 


Our  shops  are  equipped  for  build- 
ing TURBINES  of  the  largest 
sizes  and  high  speed  PUMPS 
of  large  capacity  for  medium  and 
low  heads.  Two  turbines  of 
20,000  H.  P.  are  now  under 
construction. 


PAPER  MILL 
MACHINERY 

Engineers  and 
Man  ufacturers 


of  high   speed  News  Machines  and 

other    Paper    Machines   of 

both  Fourdrinier  and 

Cylinder  types. 


DOMINION  ENGINEERING  WORKS, LIMITED 

MONTREAL,  QUE. 

Canadian  Builders  of  I.  P.  MORRIS  HYDRAULIC  MACHINERY 

UNDER   ARRANGEMENT   WITH 

The      Wm.      Cramp      &      Sons,      Ship      and      Engine      Building      Company. 
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Why  Specifications  Should  Call  For 
The  "McAvity"  or  "World" 

1 .  Because  any  product  bearing  this  trademark  is  the  result  of  engineer- 
ing practice  unequalled  in  the  Dominion. 

2.  Because  the  McAvity  experts  are  constantly  taking  test  of  their 
product  on  a  "Riehle"  75  ton  testing  machine. 

3.  Because  the  use  of  McAvity  Brass  Valves  in  great  engineering 
enterprises  has  proved  conclusively  that  they  represent  a  standard  of 
manufacture  which  cannot  be  surpassed. 

T.  McAvity  &  Sons,  Limited 

ST.  JOHN,  N.B. 

MONTREAL  WINNIPEG  VANCOUVER 

TORONTO,  Harvard  Turnbull  &  Company,  207  Excelsior  Life  Building. 


'McAvity"    Brass 
Angle   Valve 


"McAvity"    Brass 
Globe  Valve 


Canada  Wire&  Cable  Company  Limited 


TORONTO 


Pbone  Belmont  2300 


\\T  E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674  Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 
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ONDS 

HACK  SAWS 

Simonds  Non -Breaking  Hack  Saws  stood  the  test 
in  many  of  the  largest  machine  and  metal -working 
factories  throughout  the  United  States  and  Canada. 
They  are  standard  of  quality  and  when  properly  used 
do  not  break  or  shell  teeth. 

Composed  of  Simonds  Special  Steel,  made  in  our 
own  Steel  Mills,  they  have  the  stamina  which  is 
essential  to  successful  hack  saw  making. 

WRITE  FOR  CATALOG  AND  PRICES. 


SIMONDS  CANADA  SAW  CO.,  Limited 

"THE  SAW  MAKERS" 

MONTREAL,    QUE. 
Vancouver,  B.C.  St.  John,  N.B. 


Dominion  Copper  Products 
Company,  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 


SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


Office  and  Works:     LACHINE,  Que.,  Canada, 


P.O.  Address:  MONTREAL,  Que. 


Cable  Address :  "  DOMCOPPER  " 


J 
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MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyse*  and  Teats  of  all  Materials  Including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  In  Canada" 

ESTABLISHED  27  YEARS 


CRANE  FITTINGS 
CRANE 

LIMITED 

MEAD  OFFICE  X  WORKS 
1280  ST  PATRICK  ST 

MONTREAL 

BRANCHES  :  Toronto,  Winnipeg,  Vancouver 

SALES  OFFICES:       Halifax,      Quebec,       Ottawa,       Calgary 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 

Branches:  Toronto  Vancouver  London,  England 


THF 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 

SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytlcally  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

"  CONIAGAS  "  A.B.C.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and   MONTREAL 
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Yarrows  lxp 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESOUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

ADDRESS:  P.O.  Box  1595,  VICTORIA,  B.C., CAN  ADA. 


Exide  Storage  Batteries 

FOR 

Central  Lighting  and  Power  Stations 

Electric  Hoists  and  Elevators 

Oil  Switch  Service 

Mine  Locomotives 

Industrial  Trucks,  Etc. 

Chas.  E.  Goad  Engineering  Co.  Ltd. 


105  BOND  ST., 
T  O  R  O  NT  O 


253-255  BEAVER  HALL  HILL, 
MONTREAL 


6  TON  d  SPEED  GASOLINE  LOCQMOWE 


^tV\\TC0% 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Go. 

MAIN  OFFICE  AND  WORKS 


6  TON  3  SPEED.  GASOLINE  LOCOMOT/VE 


GEAR    AND  FRICTION    DRIVEN      DAAljri    I    C         II    I    I  fcl  f\  I  C      STORAGE    BATTERY    L0COMO- 
GASOLINE    LOCOMOTIVES-2U,      BwVntLUt,       ILLIHIUI9  TIVES-1  TO  8  TONS  ON 

U.  S.  A. 


TO  25  TONS  ON  DRIVE  WHEEL 


DRIVE  WHEELS 


MADE  IN  CANADA 


From 
British 
Stock 


"  GENUINE  OAK  " 

When  it  Comes  to  a  Question 
of  Belting? 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches  :-TORONTO,  VANCOUVER,  ST.  JOHN,  N.B. 


-ArPBDOIJTH 

w'iwmw      TRADE    MARK      FW     ■— n« 


INTAKES  concrete  floors  dustproof  and  wear- 

i'J-    proof   and  hard  as  granite  by  chemical 

action. 

Easily   flushed    on   either   old   or   new  floors. 

Action  immediate   with   no  delay   to  factory 

routine. 

30,000,000  square  feet  of  concrete   floors   were 
lapidolized  in  1918  alone. 

Specified  by  leading  engineers  and    architects 
everywhere. 

Send  for  specification  form,  book   of  testimo- 
nials and  sample  of  hardened  concrete. 

MANUFACTURED    BY 

L.  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,    -    NEW  YORK 

Distributed  bt 
Evans,  Coleman  &  Evans,  Ltd.,  Vanoouver,  B.C.  &  Viotoria,  B.C. 
The    Western    Supply    &    Equipment    Co.,    Calgary,     Edmonton    & 

Letbbridge,  Alta. 
John  B.  Keeble  &  Co.,  Toronto  4  London,  Ont. 
Rhodes  Curry  Co.  Ltd  ,      Amherst,  N.S.      Halifax,  N.3.    Sydney,  N.S. 

New  Glasgow,  N.S. 
MacKenzie  &  Thayer,  Ltd.,  Saskatoon,  Saak. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Moncton,  N.B. 
N.  J.  Dinnen  &  Co.,  Winnipeg,  Man. 
Cowen  Co    Ltd.,  St.  Johns,  N.F. 
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JENKINS  VAIOTS 


FOR  56  YEARS  JENKINS  VALVES  HAVE  BEEN  SPECIFIED 
AND  USED  BY  THOUSANDS  OF   LEADING  ENGINEERS. 

THERE'S    A  JENKINS    VALVE    FOR    EVERY    SERVICE- 
GUARANTEED   EFFICIENT   BY    THE   DIAMOND  TRADE 

Mark  on  the  body  of  the  valve. 

LOOK  FOR  IT  WHEN  BUYING.     Catalogue  No.  8  describ- 
ing the  complete  Jenkins  line  sent  free.onrequest. 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and    WORK: 


Ontario  St.  East 

DARLING  and  DAVIDSON 


MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 

INQUIRIES   SOLICITED 

Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 

Works    at:     Fort    William,    Ont.,    St.    Thomas,  Out., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


STRUCTURAL  STEEL  AND 
PLATE  WORK 


FOR 


Steel  Plants,  Oreand  Coal  Mines  and  Quarries 


Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smoke  Stacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chutes.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow,  Nova  Scotia 
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WE    MAKE 

STEEL- 
TANKS 

OF       ALL       KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT   - 

STRUCTURAL 
STEEL   WORK 

OF    EVERY    DESCRIPTION 


'j«y^%. 


MacKINNON 
STEEL  CO. 
LIMITED 

Head  Office: 
SHERBROOKE,  Que. 

Montreal  Office 

404 

New  Birks  Building 


MANITOBA  BRIDGE  AND  IRON  WORKS  LIMITED 


WINNIPEG 


Canada 


STEEL    STRUCTURES 
Buildings  —  Offices,     Warehouses 

and    Industrial    Plants,  etc. 
Bridges  —  Railway,    Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric.  Travelling,  etc. 
Towers — Transmission. 
PLATE  WORK  —  All  kinds 
STEEL    TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forglngs,  Upset  Rods 
Recent    installation   of    Hydraulic 
Upsetting    Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

Shipbuilding 

Ships'  Bolts  and  Spikes  Plain  and 
Galvanised,  General  Forgings, 
Tail  Shafts,  Propellors,  etc.. 


Castings 
Grey     Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc.  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers.Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 


Galvanizing  Plant,  Road  Building  and  Earth  Handling  Equipment 


CTEEL  TANKS 

Wlffr  HEAVY  Jj        e>  LIGHT 

^^^  STEEL  PLATE.  CONSTRUCTION  ERECTED 'ANYWHERE 

torontoTron 


HEAD  OFFICE: 
ROYAL  BANK  BLDG. 


LIMITED 

TORONTO 


REDUCE  BOILER  ROOM  COSTS! 

USE  THE  COUPON. 

THE  WICKES   BOILER  CO.,  SAGINAW,  MICHIGAN. 

Gentlemen: — Without  obligation  on  my  part    I   would   like  to   read  your  educational,  technical 
bulletins: 

Bulletin  2. — Aids  in  the  selection  of  a  Steam  Boiler  with  a  Peep  at  the  Wickes   Vertical  Water 

Tube  Boiler. 
Bulletin  3. — Reducing  costs  in  the  Boiler  Room. 
Bulletin  4.  —Magnitude  and  Prevention  oi  Air  infiltration  Losses. 
Bulletin  5. — Saving  Coal  in  Steam  Power  Plant. 


Name Business  Address 

Home  Address Date. 


THE  WICKES  BOILER  CO.,  SAGINAW  MICHIGAN,  U.  S.  A. 


Great  Height  of  Steam  Room  Insures  Dry  Steam 


MALE! 
New  York  City.  1716  West  St.  Bldg. 
Chicago,  76  West  Monroe  St. 
Pittsburgh,  1218  Empire  Bldg. 


OFFICES: 

Boston,  201  Devonshire  St. 
Detroit,  1116  Penobscot  BUg. 
Seattle,  736  Henry  Bldg. 


Jteel  <  lase  Setting  Increases  Efficiency 
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The  Mason  Regulator  & 
Engineering  Company 

Limited 

Manufacturers  and  Distributors  of 
Reliable  Engineering  Specialties 

•  •  • 

Marine  Evaporators  and  Distillers. 

Marine  and  Stationary  Feed  Water 
Heaters  and  Feed  Filters. 

Mason    Pressure    Regulators   for 
Steam,  Air  and  Water. 

Power  Plant  Equipment  for  every  service. 

CATALOGUES      GLADLY       FURNISHED 
OFFICE  and  WORKS: 

135-153  Dagenais  Street,    MONTREAL 


W.C.LEITCH,     JAMES  LAURIN.C.E.,     J.EMILE  VAN1ER.C.E., 
VIce-Pres.  President.  Sec.-Treas. 


Montreal  Crushed  Stone 
Company,  Limited. 


PLANT  AT 


ST.VINCENT  DE  PAUL,P.Q. 

on  River  des  Prairies,  opposite  Montreal 

Largest  Plant  in  CANADA  and  most  up  to 
date  in  the  world. 

Capacity  4000  Tons  a  Day. 

All  sizes  and  grades  of  the  best  hard  lime 
crushed  stone  produced. 


Main  Office: 
367   Beaver  Hall  Square, 

MONTREAL,  P.Q. 


66 


PANGBORN " 

ROOM    INSTALLATION 

S  A  N  D-  B  LASTS 

are  used  by  Uncle  Sam 
and  the  largest  and  most 
progressive  manufactu- 
rers in  this  Country — 
because  they  have  in 
actual  practice  saved  in 
wages  alone  their  entire 
cost  within  a  year. 

A  constant  change  of 
air  from  8  to  10  times  a 
minute  provides  the  best 
possible  working  condi- 
tions for  the  Operator. 

Hygienic  types  with  the 
Operator  working  outside 
the  Room. 


'  PC  "    Room 
Sand-Blast 


P.  O.  Box  8513 


J  U  ST 
OFF  THE 


Send  a  Postcard  For  New  Catalog  No.  247 

Xaiilburn 

;       Carbide  Lights 

Describing  in  detail  the  new  scientific 
generation  principle  which  makes  the 
Milburn  lights  more  reliable,  econom- 
ical, and  effective  than  any  other  lights 
on  the  market. 

ffl  Send  for  the  new  catalog  today. 


THE  ALEXANDER  MILBURN  COMPANY 

1420-1428   W.  Baltimore   St.,   Baltimore,   Maryland 


PHILADELPHIA 


PITTSBURGH 


J 
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THE  JOHNSON  FRICTION  'CLUTCH 


MANUFACTURED  AND  SOLD 
ON  AN  ENGINEERING  BASIS 


Our  specialty  is  clutch  engineering.     Evrry  clutch  problem  in  our  hands 
receives  individual  consideration,  and  such  special  treatment  as  the  case 

^_^^  requires.    With   a  clutch  that  per- 

jBf^^k  mits  of  modification,  with  the  men 

Hi  ol  experience  to  hai  die  it.  we  have 

^f^^ffo  been  univi  rsally  successful  in  mei  (- 

K*i     (i  JL  ing  the   conditions  wherever   good 

■MMffeJ  clutch  service  is  required. 
■H^'^^  f"r  Catalog 

^|    V  And  Booklet,  "Clutches  As  Applied 
^^^^^  To  Machine  Building.'" 

Single  Clutch  Double  Clutch 

with  Pulley  Canadian  Agents:  with  Pulleys 

Williams  &  Wiison,  84  Inspector  St.,  Montreal. 
Canadian  Fairbanks  Morse  Co.  Ltd.,  Montreal  and  Branches. 


unuiiient   as    lue   east 

ifii 


THE  CAHLYLE  JOHNSON  MACHINE  CO. 


MANCHESTER  CONN 


CARGO   C.RANF    TYPr    G' 
EQUIPPED  WITH  BALAHCLJ  HOIST ANO  T£L£SCOPIC  BOOM 

WARREN  TRAVELL  PATENTS 

Write  to 

The  Herbert  Morris  Crane  &  Hoist  Co.,  Limited 

HEAD   OFFICE   &    WORKS:  NIAGARA    FALLS,    CANADA. 


Crushed  Stone 

HARD     CLEAN     LIMESTONE 
IMMEDIATE   DELIVERY  IN  ANY  QUANTITY 

Rebuilt  Contractors  Equipment 


NEW 

& 

RELAYING 


RAILS 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
404  McGill  Bldg.,  MONTREAL. 


This  Journal  is  printed  6>> 


The  Modern  Printing  Company 

MONTREAL'S     HIGH    GRADE    PRINTERS 


QUALITY 


SERVICE 


SATISFACTION 


ASK  FOR  OUR  PRICES 
BEFORE  PLACING  YOUR 
ORDERS  FOR  PRINTING 


39  Dowd  St.,     MONTREAL    Tel.  Main  112 


The    Rail   Joint  Company   of  Canada,   Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


ROGER  MILLER  &  SONS  Limited 

Engineers  and  Contractors 


Docks 
Canals 


—  WE  FEATURE  — 

Harbors 
Foundations 


Breakwaters 
Industrial  Plants 


Head  Office  :  Lumsden  Bldg., 


TORONTO. 


. 
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POSITIVE 


sp 


^porCiiv^ 


EFFICIENT 


SOLE 

CANADIAN 

REPRESENTATIVES 

for 


% 


■& 


RENOLD  STEEL  DRIVING  CHAINS 

ALL   ENQUIRIES  SHOULD  BE  ADDRESSED 

to 

11  St.  Sacrament  Street 

MONTREAL 


TELEPHONE   MAIN  6297 


DURABLE 


COMPACT 


JACK  PINE 
TAMARACK 

Our  stocks  are  put  up  1",  2",  and  3"  x  3" 
and  wider  x  8  ft.  and  up — separate  widths, 
random  lengths  in  Merchantable  grade, 
random  widths  and  lengths  in  Cull  grade. 

Your  enquiries  will  be  appreciated  and 
will  have  prompt  attention. 

"   WE  HAVE  FACILITIES  FOR 
DRESSING  AND   MATCHING  " 


Bartram  &  Ball  Limited 

WHOLESALE  LUMBER 
Drummond  Bldg.,    MONTREAL,  QUE. 


Montreal         Toronto  Winnipeg         Ottawa 


The  Hughes  Owens  Company 

LIMITED 

Executive  Offices.  Montreal. 


Our  Montreal  Store  has  recently  moved  into 
the  spacious  warehouse  at 

247  Notre  Dame  Street  West. 


In  additicn  to  cur  regular  lines — Blue  and  Black 

Print    papers,  Engineering  and  Draughting 

Instruments,  we  now  handle  Scientific 

and     Laboratory    Apparatus    of    the 

most  reliable  maker. 


LITERATURE  AND  INFORMATION 
CHEERFULLY  SUPPLIED. 


Call  upon  or  write  our  nearest  store. 
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PROFESSIONAL    CARDS 


James  Ewino,  E.  S.  M.  Lovelace,  B.A.So., 

M.E.I.C.  M.E.I.C. 

Altheod  Trehblat,  A.M.E.I.C. 
Mem.  Board  of  Directors  Q.L.8. 

EWING,  LOVELACE  &  TREMBLAY 

Civil  Engineer!  and  Land  Surveyor! 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bd.  of  Ry.  Commission   Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING,  14  PHILLIPS  SQUARE, 
Tel.  Uft.  1100  MONTREAL 


Willi*  Chipm  an,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc   C.  E. 
M.  Am.  W.  W.  Assoc. 

CHIPMAN     &     POWER 

CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL  BUILDING 
TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walter  J.  Francis,  C.E. 
M.E.I.C. 
M.Am.Soc.C.E.. 
M.Inst.C.E. 


F.  B.  Brown,  M.So., 
M.E.I.C. 

Meu.Au.Soc.M.E. 
Mek.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "WALrnAN,  Montreal."  W.U. Cods. 
Long  Distance  Telephone:  Main  5643. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC, 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS.   ETC. 

H ANBURY  A.  BUDDEN       CABLE  ADDRESS 


•  12  Drummond   Bldo., 
Montreal 


•Brevet" 


Douolas  Brf.mnkh.  C.E.,  A.M.E.I.C. 

J.  H.  Norris.  M.E.,  A.M.E.I.C. 

A.  Reginald.  M.  MacLean,  M  Sc,  Ph.D. 

Major  A.B  McEwen.D.S.O  .  C.E..  A.M.E.I.C. 

V.  C.  Moulton,  B  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

Tel.Up  3539   65  McGill  College  Ave.,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,  Sewerage  and    Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  78«. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 


625  Cortsttne  Building 


MONTREAL 


209  Beaver  HaU  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plana,  Blue  Print*. 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemist* 

320  Lagauchetlere  St.  W.,        Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches:  Toronto  and  Winnipeg. 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Mark*  Everywhere. 

Head   Office:   Royal  Bank  Bldg.,  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


J.  L.  R.  Parsons,  B.A.,  M.E.I.C.  President. 

W.  R.  W.  Parsons,  M.E.I.C.  Vice-President. 

J.  N.  de  Stein,  C.E.,  M.E.I.C.  Manager. 

A.  N.  Ball,  D.L.S.,  A.M.E.I.C. 

K.  N.  Crowther,  D.L.S.,  A.M.E.I.C. 

C.  H.  Biddell,  D.L.S.,  A.M.E.I.C. 


PARSONS  ENGINEERING  COMPANY 

Engineers   and    Surveyors.        Water   Supply, 
Sewerage  and  All  Municipal  Work.    Reports  and 

Estimates,  Supervision  and  Inspection. 
1704  Scarth  Street,  REGINA  —  Phone  2909 


V.  1  Smart.  B.A..  C.E.. 

M.E.I.C. 

J.  A.  Burnett, 

A.M.E.I.C. 

E.E.. 

Smart  &  Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779                MONTREAL 

A.M.E.I.C. 
Mem.  Am.  Soc 

Tel.  M.  8569 
M.  E. 

F. 

A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of    Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc. 

128  BLEURY 

ST.             -               MONTREAL 

A.M.E.I.C.  Ass.  A.I.E.E. 

DeGASPE  BEAUBIEN 

B.So. 

Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building,      MONTREAL 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A..  B.Sc. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 
Illuminating  Engineering,  Industrial  Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 
Drummond  Building,  Telephone: 

MONTREAL  Uptown  823. 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Inoinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Const  ructino  Engine  sue 

GRAIN     ELEVATORS 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 
108  South  La  Salle  Street,  Chicago,  111. 
125  Strand,  London,  W.  C.  2,  England. 
395  Collins  St.,  Melbourne,  Australia. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL  — TORONTO 


PROCESS  ENGINEERS,  LIMITED 

CHEMICAL  ENGINEERS 

Consultation  on  Chemical  Processes 

Specialty — Paper  Mill  Operations 

McGill  Bldg.,  501  Fifth  Ave., 

Montreal  New  York 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 
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1920 

Ontario  General  Professional 

Meeting 

AT  THE   CLIFTON   HOTEL 

Niagara  Falls,  Ontario 

September  16th,  i"7th,  and  18th. 


m^jm  GENERAL  PROFESSIONAL  MEETING  OF  THE  INSTITUTE 
sponsored  by  the  Ontario  Provincial  Division  will  be  held 
under  the  auspices  of  the  Niagara  Peninsula  Branch  on 
the    above   dates.     Members  are  asked  to  arrange  their 

holidays  to  permit  of  their  attendance  at  what  promises  to  be  the 

best  professional  meeting  ever  held. 

The  programme  will  not  be  burdened  with  technical  papers. 
Outdoor  trips  and  entertainments  will  be  features  of  the  meeting. 

The  Welland  Ship  Canal  and  Niagara  Power  Developments  of 
the  Hydro-Electric  Power  Commission,  two  of  the  largest  pieces  of 
construction  work  on  the  continent,  will  be  visited. 

The  Clifton  Hotel  offers  excellent  accommodation  and  the 
finest  scenic  location  to  be  found. 

Ladies  will  take  part  in  all  the  functions  and  the  programme  is 
being  specially  arranged  to  provide  for  their  entertainment. 

Professional  Meeting  Committee 

Ontario  General  Professional  Meeting. 

F.  W.  CLARK,  A.M.E.I.C,  Chairman 
S.  R.  FROST,  A.M.E.I.C,  Sec.-Treas. 


TAR-bound 


-and- 


TAR-surfaced  Roads 


are  without  question  the  only  type  of 
macadam  construction  which  will  meet 
the  present  day  demands  of  motor  traffic. 

B  U  T  W  H  Y   do  all  Engineers   and   Municipalities 

insist  on  specifying 

.     DOMTARBOND  ? 


BECAUSE 

1.  It  is  the  best  prepared  road  tar 

2.  Its  deliveries  are  prompt 

3.  Its  prices  are  right 

DOMTARBOND 

DOMINION  TAR  &  CHEMICAL  COMPANY,  LIMITED 

SYDNEY,  NOVA  SCOTIA 
SAULT  STE.  MARIE,  Ont. 


Canadian  Head  Office: 
171  ST.  JAMES  ST.,  MONTREAL. 


Branch  Office: 
53  YONGE  ST.,  TORONTO. 


THE  JOURNAL  OF 
THE  ENGINEERING  INSTITUTE 

OF  CANADA 


Wt 


TO  FACIUTATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS, 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH,  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO   THE  PUBLIC" 


a 


AUGUST  1920 


PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTITUTE  OF  CANADA, 


AT  176  MANSFIELD  STREET,  MONTREAL 


No.  8 


What  Does  Overhead  Mean  to  You  ? 

It  probably  means  administrative  expense,  rent,  insurance, 
taxes,  etc. — unavoidable  expense,  other  than  labor  and  materials, 
that  adds  to  the  cost  and  decreases  the  profit  on  every  article 
manufactured. 

But  to  S  K  F  Bearing  Engineers  overhead  also  means 
FRICTION — an  invisible  drag  on  machinery  that  reduces  plant 
efficiency  and  cuts  deep  into  dividends.  For  in  the  average 
mill,  friction  destroys  at  least  25  per  cent,  of  all  the  power 
produced  or  bought. 

Yet  this  enormous  waste  can  be  largely  eliminated  through 
the  aid  of  our  Consulting  Bearing  Engineers — salesmen  only 
as  they  serve. 

This  S  K  F  service  is  part  of  a  laboratory-built  ideal  that 
seeks  to  co-operate  with  the  manufacturer  and  furnish  advice 
of  a  practical  and  impartial  character.  The  fund  of  knowledge 
constantly  available  in  the  S  K  F  Research  Laboratories  is 
applied  to  your  particular  problems  in  order  to  cut  down  that 
unnecessary  and  costly  overhead  caused  by  friction. 


Manufacturers  are  invited  to  avail  them- 
selves of  this  bearing  service  at  any  time. 

Canadian  SKF  Company  Limited 

Toronto  and  Montreal 
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You  can't  help  noticing  the  good  qualities  of 
Pratt  &  Whitney  Taps 

Their  free  cutting  qualities,  their  extreme  accuracy  and  their 
extraordinary  ability  to  outlive  others  distinguish  them. 

The  con-eccentric  relief — a  distinctive  P  &  W  feature — is  the 
secret  of  their  goodness.  One-third  of  the  cutting  edge  is 
concentric.  The  remaining  two-thirds  has  eccentric  relief. 
Taps  can  be  sharpened  at  the  only  correct  point — on  the  face 
of  the  cutting  edge.     Sharpening  in  no  way  affects  their  size. 

Yes,  they  cost  a  little  more  than  some  others,  but  they're  well 
worth  the  difference.  Carried  in  stock  as  are  all  others  P  &  W 
Small  Tools  at  our  sales  offices  and  agencies  as  listed. 

PRATT  &  WHITNEY  COMPANY 
OF  CANADA,  LIMITED 

Works:  DUNDAS,  Ontario 

MONTREAL  TORONTO 

723  Drummod  Bldg.        1002  C.P.R.  Bldg. 
HALIFAX 
Roy  Bldg. 


"Some  Tap" 
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World-Wide   Demand   for   Goodyear's 

Quality  of  Belting  and  Hose  Makes 

Advisable  Some  Changes  in 

Brand    Names 


Example  -GOODYEAR { i^^S35?" 


THE  most  widely  known  belting  in 
Canada  to-day   is    "Extra  Power." 

Now  you  will  buy  this  same  belting  as 
Goodyear  Klingtite  belting — "Klingtite" 
— a  name  adaptable  to  world-wide  use. 

In  our  Sales  messages  you  will  read  of 
Goodyear  Klingtite  instead  of  Goodyear 
Extra  Power. 

Our  Belting  men  will  talk  to  you  of  Goodyear 
Klingtite  instead  of  "Extra  Power." 

The  familiar  Brand  names  of  Goodyear  belting, 
hose  and  packing  have  been  changed  so  that 
each  of  these  products  may  be  called  by  the 
same  name  in  Australia,  Europe,  South  Africa, 
India,  Japan,  China  and  other  countries,  as  in 
Canada, 

The  new  brand  names  are  such  that  they  can  be 
used  and  understood  in  practically  every  lan- 
guage and  country  without  change. 

Some  of  the  former  names  designed  and  reserved 
for  Canadian  use  do  not  lend  themselves  to  the 
complication  of  languages  and  conditions  pre- 
vailing in  some  of  these  foreign  countries. 


Goodyear  Belting,  Hose  and  Packing,  made  in 
Canada,  have  become  products  of  world-wide 
sales. 

You  will  welcome  the  development  to  this  phase 
of  our  business  because  it  means  the  building 
up  in  Canada  of  another  world-wide  manufact- 
ory. It  means  increased  demand  and  prosperity 
for  Canadian  workers.  It  means  economy  and 
service  for  you. 

Particularly  to  you,  it  means  that  efficient 
engineers  and  factory  superintendents  the  world 
over  endorse  your  choice  when  you  secure  belt- 
ing, hose  and  packing  for  your  plant. 

Phone,  wire  or  write  the  nearest  Goodyear 
branch  for  a  man  trained  by  Goodyear  in  belt- 
ing, hose  and  packing  problems  to  call  on  you. 
No  obligation. 


The  Goodyear  Tire  &  Rubber 
Company  of  Canada,  Limited 


Branches: — Halifax,  St.  John,  Quebec,  Montreal,  Ottawa 
Toronto,  Hamilton,  London,  Winnipeg, 
Regina.  Saskatoon,  Calgary,  Edmonton  and 
Vancouver.      Service  stocks  in  smaller  cities 


ONLY    THE    NAME    IS    CHANGED 


MADE  ^N    CANADA 


ffPw^l 


(The  New  Name  of  EXTRA  POWER   BELT.) 
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CONCRETE  for  Harbor  Construction 


Canada's  increasingly  important  position  in 
world  affairs — more  especially  with  regard  to  the 
exporting  of  manufactured  products,  is  leading  to 
great  harbor  development. 

In  some  instances — notably  in  sea-water  con- 
struction, a  "pre-cast"  unit  has  been  found  more 
desirable  than  "built-in-place"  Concrete. 

The  views  shown  below  are  from  photos  of 
the  harbor  work  at  Halifax. 

The  larger  photograph  shows  the  method  of 
driving  Concrete  Piles  into  place,  with  pile-driver 
supported  by  a  barge.  The  small  illustration, 
inset,    reveals    a  group  of   concrete   Piles  in    the 


yards  of    the   Nova    Scotia  Harbor    Construction 
Company,  Limited. 

The  use  of  products  manufactured  of  Con- 
crete for  such  an  important  undertaking  serves 
to  emphasize  the  desirability  of  Concrete  for 
what  may  be  considered  the  comparatively  minor 
forms  of  construction. 

Concrete  pipe  has  been  found  satisfactory  for 
such  large  undertakings  as  the  Winnipeg  Aque- 
duct, and  is  satisfactory  for  many  similar  muni- 
cipal purposes. 

The  wharves  of  our  harbors  are  being  made 
of  large  pre-cast  Concrete  Block. 


Canada  Cement  Company  Limited 


Montreal 


HERALD  BUILDING  MONTREAL 

SALES  OFFICES  AT 

Toronto  Winnipeg 


Calgary 


SPECIFY 

Canada    Cement 

Uniformly  Reliable 


Our  Service  Department  is  anxious 
to  co-operate  in  all  lines  of  work  for 
which  Concrete  Is  adapted.  Our  library 
is  at  your  disposal  at  all  times  without 
charge. 


CANADA  CEMENT 

CONCRETE 

FOR    PERMANCNCE 
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THE  HOME  OF  IMPERIAL  ASPHALTS 


A  Portion  of  our  Asphalt  Plant  at  Montreal  East  Refinery 


WHEN  you  use  Canadian-made  products 
you  help  to  build  up  Canadian  indus- 
tries and  Canadian  credit.  When  you 
use  Imperial  Canadian-made  Asphalts  for 
permanent  road  construction  you  still  further 
promote  the  welfare  of  your  country  by 
improving  the  lines  of  transportation,  and  by 
making  your  individual  community  a  more 
desirable  place  in  which  to  reside,  travel  or 
do  business.  Good  roads  are  very  great  factors 
in  modern  business  prosperity." 

"All  Imperial  Asphalts  are  refined 
at  our  Montreal  East  Refinery, 
where  many  additions  and  exten-  r^ 


sions  now  being  made  to  cope  with  the  ever- 
increasing  demand.  Imperial  Asphalts  are 
made  from  the  best  Mexican  asphaltum  crude 
obtainable,  transported  from  Mexico  to 
Montreal  in  our  own  tank  steamers.  When 
ready,  Imperial  Asphalts  are  delivered  in  our 
own  specially-equipped  tank  cars  throughout 
the  length  and  breath  of  our  Dominion. 
"There  is  a  type  and  grade  of  Imperial 
Asphalt  for  every  road  purpose. 
Consult  us  about  your  next  section 
of  permanent  road  construction. 
|/^x  Our  services  and  advice  are  free." 

% 


1%. 
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Imperial  Tank  Ships  bring  the  best  Mexican 
Asphaltum  crude  to  our  Refinery 


Imperial  Tank  Cars  deliver  the  finished  product 
to  all  parts  of  the  Dominion 


IMPERIAL!  ASPHAUT 


Proved  through 


IMPERIAL  PAVING  ASPHALTS       IMPERIAL  LIQUID  ASPHALTS      IMPERIAL  ASPHALT  BINDERS 


MOT   MIX    ASPHALT   PAVEMENTS 


FOR  DUST  PREVENTION  AND  FOR  MAINTENANCE 
OF  MACADAM.  ('.RAVEL  AND  EARTH  ROADS 


PENETRATION    ASPHALT    PAVEMENTS 


FIOAD        EMGI1VEEFII1VG      DEPARTMENT 

Imperial  Oil  Limited   -       -  Toronto     Ontario 

T1484 
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The  equipment  illustrated  is  installed  at  the  Central 
Power  House  of  the  Manitoba  Provincial  Government 
and  is  used  for  maintaining  temperature  regulation  and 
other  purposes  throughout  the  Parliament  Buildings. 
It  consists  of  two  8x8  Class  EL-1  Compressors, 
connected  by  short  belt  drive  attachments  to  Westing- 
house,  20  H.P.  550  volt,  3  phase,  60  cycle,  850  R.  P.  M. 
wound  rotor  motors. 


The  enclosed,  dustproof 
contruction,  automatic 
lubrication,  and  trouble 
proof  valves  with  which  all 
Canadian  Ingersoll  -  Rand 
Compressors  are  equipped, 
make  them  particularly 
suitable  for  use  with  auto- 
matic start  and  stop  control 
systems,  and  the  Company 
has  made  a  number  of 
interesting  and  thoroughly 
successful  installations  of 
this  kind. 


Only  one  compressor  is  in  operation  at  a  time,  and 
the  unit  is  equipped  with  Cutler-Hammer  Automatic 
Start  and  Stop  Control  so  arranged  that  when  the 
maximum  pressure  of  100  lbs.  is  reached  the  com- 
pressor is  cut  out,  and  when  the  pressure  falls  to 
80  lbs.  it  is  automatically  cut  in  again  and  builds 
up  the  pressure  in  the  receiver. 


Our  nearest  branch  will  be  glad  to  give  you  detailed  information 
regarding  automatic  compressor  control  equiment. 

Canadian  Ingersoll -Rand  Company,  Limited 

SYDNEY      SHERBROOKE        MONTREAL       TORONTO       COBALT       WINNIPEG       NELSON      VANCOUVER. 
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Careful  Engineers  Eliminate  Every  Danger  from  Expansion 
and  from  Contraction  of  Walks  and  Streets  by  Using 
ELASTITE  EXPANSION  JOINT  as  Follows— 

1.  Longitudinally  between  the  pavement  and  the  curbo 

2.  Longitudinally  between  the  sidewalk  and  the  curb. 

3.  Between  the  sidewalk  and  the  building  to  absorb  vibration?      • 

4.  Around  sewer  openings  and  manholes. 

5.  Transversely  about  every  30  feet  in  the  pavement. 

6.  Transversely  about  every  30  feet  in  the  curb. 

7.  Transversely  about  every  30  feet  in  the  sidewalk. 

8.  Around  all  posts  and  obstructions. 

For  particulars  write 

The  Wm.  RUTHERFORD  &  SONS  CO.,  Limited 


425  Atwater  Ave. 


MONTREAL,  QUE. 


'E—7-20 
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Waterproof-  A  hsolu  be  I 


— Use  it  tKe  same  as 
Portland  Cement 

In  making  concrete  or  mortar,  SUPER  CEMENT  is  used  in  exactly  the  same 
manner  as  Portland  Cement.  The  diagram  below  illustrates  the  process  of 
making  SUPER  CEMENT  CONCRETE  from  its  component  raw  materials: 


Limestone 
I 


Clay 


Some  Facts  About 
Super  Cement 

SUPER  CEMENT  is  not  a  mere 
surface  wash,  liquid  chemical  or 
paste  to  be  added  to  Portland 
Cement  or  the  mixing  water  of 
concrete  or  mortar. 

SUPER  CEMENT  is  Cement  and 
is  manufactured  in  Portland 
Cement  Mills. 

SUPER  CEMENT  is  sold  by 
the  barrel  the  same  as  Portland 
Cement,  and  is  packed  for  ship- 
ment in  bags  of  the  same  size  and 
weight  as  ordinary  Cement. 

SUPER  CEMENT  does  not  in- 
crease the  cost  of  waterproofing, 
because  it  is  much  cheaper  and 
easier  to  use  than  any  method  or 
water  repellant  known. 

The  bond  of  SUPER  CEMENT 
is  very  greatly  superior  to  that  of 
Portland  Cement. 

Book  of  Tests 

Remarkable  tests  have  been 
made  that  prove  its  absolute  water- 
proofness  and  superior  strength. 
A  book  containing  the  story  of 
these  tests  will  be  mailed  to  you 
on  request. 


Grinding 

Mixing 

I 
Rotary  Kilns 

Cement  Clinker 


Gypsum 


Super  Cement 
Catacoll 


Super  Cement  Process 
Grinding  Mills 

Super  Cement 


Water 


Selected 
Sand 


Clean 
Stone 

or 
Gravel 


Hydrated  Super  Cement 

WHICH  HARDENS  AND  SETS 

INTO    A   DENSE, 

IMPERVIOUS   MASS 


AGGREGATE 


T 


Super  Cement 
Concrete 

a  waterproof,  oil-proof,  denser 
and  stronger  concrete. 


Super  Cement  (America)  Limited, 

Mount  Dennis,  Ontario. 

Distributors:  Alfred  Rogers,  Limited,    Toronto,    Ontario 
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The  Largest  Nickel  Ore  Smelter 
in  the  World 

Continually  increasing  demands  for  nickel  have  made  suc- 
cessive additions  to  the  Smelting  Plant  necessary  until  now  it 
includes  eight  blast  furnaces,  one  reverberatory  furnace  and 
six  large  basic  converters,  with  a  capacity  of  six  thousand  tons 
per  month  of  Bessemer  matte  containing  80%  of  combined 
copper  and  nickel. 

This  equipment  is  of  the  latest  type  and  the  heavier  manual 
operations  are  discarded. 

These  are  two  important  factors  in  making  "Nickel  Ser- 
vice" famous  the  world  over. 


INCO  NICKEL 

INCO  Nickel  is  sold  as  shot,  high  and  low  carbon;  ingots,  25  and  50  lb.  sizes; 
and  electrolytic  nickel,  99.80%- 

Prime  metals  for  the  manufacture  of  Nickel  steel,  Nickel  silver,  Anodes, 
and  all  remelting  purposes.  It  is  also  produced  as  rods,  sheets,  strip  stock, 
wire  and  tubes. 

INCO  MONEL  METAL 

The  name  Monel  is  given  to  a  line  of  metal  products  produced  by  The  Interna- 
tional Nickel  Company  from  a  natural  nickel  alloy — 67%  nickel,  28%  copper, 
and  5%  other  metals.  These  products  include  Monel  rods,  Monel  castings, 
Monel  blocks,  Monel  wire,  Monel  strip  stock,  Monel  sheets,  etc. 

Monel  Metal  withstands  alkalies,  high  temperatures,  most  acids  and  erosive 
action  of  gases  and  superheated  steam.  Cnn  be  forged,  cast,  rolled,  drawn, 
machined,  brazed,  soldered  and  welded.  Takes  and  retains  a  perfect  nickel  finish. 

Monel  Metal  may  solve  your  difficulties— our  Technical  and  Sales  Depart- 
ments will  gladly  cooperate  with  you. 

The  International  Nickel  Company  of  Canada,  Limited 

HARBOUR   COMMISSION   BUILDING 

TORONTO,  ONT. 
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Cutting  Costs 
by  Saving  Fuel 

Elesco  Superheaters  will  solve  the  problem 
of  high  fuel  cost  in  your  plant. 

This  saving  is  possible  for  you  regardless  of 
the  product  you  manufacture,  or  the  type 
and  size  steam  plant  you  operate  for  power. 

Fuel  is  too  great  an  item  in  your  manu- 
facturing costs. 

The  Elesco  Superheater,  applied  to  meet 
your  operating  conditions,  will  enable  you  to 
meet  your  production  schedule  on  less  fuel. 

The  fuel  saving  ranges  as  high  as  25  per  cent. 

It  will  pay  you  to  outline  your  fuel  problem 
to  our  Engineers-  -They  will  gladly  suggest 
a  practical  means  by  which  you  can  cut  the 
cost  of  operating  your  power  plant.  Write 
for  Bulletins. 


The  Superheater  Company,  Limited 

TRANSPORTATION  BUILDING,  MONTREAL 
WORKS  AT  SHERBROOKE,  QUE. 

Designers    and    Manufacturers    of    Superheaters    and     Pipe    Coils     for    all     Purposes 

MADE  IN  CANADA 
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Dunlop  Belting  is  Serving 
Faithfully  in  All  Kinds 
of  Industries 


It  is  a  matter  of  record  that  wherever 
the  "  Two  Hands11  products  go  they  serve 
faithfully  and  well.  In  industries  which 
are  particularly  trying  on  Belting 


DUNLOP 

"Gibraltar     RedSpecial" 

Transmission    Belting 


is  giving  a  higher  percentage  of  satisfactory 
service  than  any  other  type.  We  have  the 
facts  to  prove  this  statement. 


DUNLOP 

Conveyor  and   Elevator 

Belts 

are  also  prominently  employed  in  all  flour- 
ishing industries. 

We  have  a  staff  who  specialize  on 
Belt  problems.  You  are  welcome  to  their 
experience. 


Also  Makers  of 

High-grade   Hose 
and  Packing 


DUNLOP  TIRE  &  RUBBER  GOODS  CO.,  LIMITED 


Head  Office  and  Factories:  Toronto. 


Branches  in  the  Leading  Cities 
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The  largest  Vitrified  Clay 
Wall  Coping  work  (7,000 
lineal  feet)  in  Canada. 
The  buildings  shown  are 
situated  on  Dufferin  St., 
Toronto.  They  were  origi- 
nally built  for  the  Curtiss 
Aeroplanes,  Ltd.,  but  are 
now  occupied  by  the  Col- 
umbia Gramophone  Co. 


Low  in  Cost- 
Long  in  Service 

STUDY  the  photograph  reproduced  above.    Far  into  the  distance,  as 
far  as  the  eye  can  see,  the  walls  of  these  big  buildings  are  topped 
with  Vitrified  Clay  Wall  Coping,  adding  much  to  the  neatness  of 
the  structure  and  giving  completeness  and  finish   to  the   brick  work. 


But,  besides  adding  to  the  appearance  of  the 
property,  Vitrified  Clay  Wall  Coping  has  a 
wonderful  protective  value.  It  lengthens 
the  life  of  the  walls  many  years.  Itself 
practically  indestructible,  it  affords  that 
complete  protection  necessary  to  bricks  and 
mortar  at  the  top  of  a  wall. 

Just  as  Vitrified  Clay  Pipe  is  the  universal 
choice  for  sewer  and  drain  services,  so  Vitri- 
fied Clay  Wall  Coping  is  rapidly  leading  the 
way  in  wall  protection.  It  is  proof  against 
the  weather,  against  the  destructive  effects 


of  fumes  and  smoke,  and  being  salt-glazed 
it  is  always  clean-looking  because  solid 
matter  does  not  attach  to  its  surface. 

Use  Vitrified  Clay  Wall  Coping  to  insure  full 
and  efficient  protection  for  the  walls  of  your 
building,  for  vastly  improved  appearance, 
for  enhanced  property  values  and  for  the 
total  elimination  of  maintenance  costs. 

We  are  prepared  to  furnish  any  quantity 
desired  at  short  notice.  Regular  sizes 
always  in  stock.    Specialty  sizes  to  order. 


For  full  information,  including  quotations,  write  to 

Vitrified  Clay  Pipe  Publicity  Bureau 

8  Colborne  St.,  Toronto,  Out. 

St.  Johns,  P.Q.  New  Glasgow,  N.S. 


c 
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Naval  Gunnery 

Lord  Conglcton,  Jr. E.I. C. 


The  sailor  branch  of  the  Royal  Navy  is  split  into 

two  rival  classes — The  Gunnery  men  and  the  Torpedo 

men.    The  former  are  positive  that  the  war  was  won  by 

unnery  and  the  latter  will  point  out  that  the  war  if  not 

won,  was  very  nearly  lost  owing  to  torpedoes  and  mines. 

However  both  gunnery  and  torpedo  are  branches  of 
ngineering,  and  it  is  the  gunnery  case  which  I  wish  to 
advance  here. 

The  term  naval  gunnery  is  an  exceedingly  broad  one 
and  so  in  the  short  space  available  I  must  confine  my 
attention  to  one  or  two  features  of  particular  interest. 

The  material  side  of  naval  gunnery  may  be  divided 
roughly  under  five  headings: — 

1  —  Gun  construction, 

2  —  Hydraulic,     electric     and    hand    worked    gun 
mountings, 

3  —  Gun  sights  and  gun  directors, 

4  —  Fire  control, 

5  —  Ammunition. 


The  Influence  of  the  Director  on  Naval  Gunnery. 

It  is  the  gun  director  system  that  I  shall  attempt 
to  describe  in  this  paper,  as  this  is  one  of  the  most  interest- 
ing recent  developments  of  naval  gunnery.  The  director 
was  only  just  in  its  infancy  on  the  outbreak  of  war  and 
at  the  armistice  its  perfection  was  only  just  complete. 


Read  before  Montreal  Branch  of  The  Engineering  Institute  of 
Canada,  April  2nd,  1920. 


Our  Greatest  Warship,  H.M.S.  "Hood' 
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Much  of  the  gun  director  work  is  necessarily  still 
confidential  and  on  this  account  I  was  unable  to  obtain 
any  photographs  of  it  from  the  Gunnery  School  at 
Portsmouth. 

Before  dealing  with  the  director  however,  a  short 
description  of  gun  sights  and  fire  control  must  be  given 
as  all  three  are  intimately  connected. 

It  is  obvious  that  naval  gunnery  is  distinguished 
from  field  .gunnery  by  several  complicating  factors,  the 
chief  of  which  are: — 

1.  The  enemy  and  your  own  ship  are  both  moving 
rapidly.  Both  are  free  to  alter  course  and  speed,  and  so 
the  relative  course  and  speed  is  continually  changing. 

2.  The  enemy  and  your  own  ship  are  moving 
irrespective  of  their  speed  due  to  the  motion  of  the  sea. 

This  second  factor  requires  no  further  comment. 
Now  in  consequence  of  these  two  factors,  conditions  are 
never  constant  but  vary  rapidly  from  minute  to  minute. 
Thus  the  human  factor  which  is  slow  and  liable  to  error 
must  be  eliminated  as  far  as  possible  and  fool-proof 
machinery  substituted  instead. 

All  the  movements  of  the  gun  platform  and  the 
enemy  can  be  resolved  into  horizontal  and  vertical 
movements  at  the  gun  and  in  modern  practice  it  is  usual 
to  have  a  gunlayer  to  deal  with  movements  in  the  vertical 
and  a  trainer  to  deal  with  movements  in  the  horizontal 
plane.  These  movements  are  continuous;  and  conse- 
quently all  firing  at  sea  must  be  "direct";  i.  e.  the  gun- 
layer  and  trainer  in  order  to  keep  their  telescope  cross 
wires  on  the  target  must  be  able  to  see  ,the  target. 

Ashore  the  gun  can  be  laid  by  angles;  indirect  fire 
can  be  used  and  the  same  can  be  done  when  bombarding 
a  fixed  object  from  the  sea,  but  at  sea  firing  must  be 
"direct",  if  the  target  is  moving. 

As  long  as  the  telescopes  are  on  the  enemy,  the  line 
of  sight  from  telescope  to  enemy  is  horizontal. 

The  gunlayer  is  the  senior  rating  and  fires  the  gun 
when  his  hoi  izontal  cross  wire  is  on.  The  trainer  has  to 
keep  his  veitical  wire  on. 

The  Sight 

Now  the  piece  of  machinery  that  carries  the  tele- 
scopes is  the  sight. 

The  theory  of  sighting  affords  a  fascinating  study  of 
ballistics  and  trajectories  into  which  we  have  no  time  to 


The  Royal  Navy  and  Aviation,  H.M.S.  "Argus" 

go.  It  is  sufficient  to  say  that  owing  to  the  resistance 
of  the  air  to  the  passage  of  the  projectile  there  is  an 
appreciable  interval,  called  the  Time  of  Flight,  between 
the  moment  when  the  gun  is  fired  and  the  moment  when 
the  projectile  reaches  the  target.  With  heavier  guns  it 
may  be  anything  up  to  a  minute  or  more.  It  is  during 
this  interval  that  all  sorts  of  bad  influences  have  time 
to  act  on  the  projectile  and  drag  it  from  the  straight 
and  narrow  path  leading  to  the  target. 


Errors  in  Sighting 

There  are  two  sorts  of  errors,  those  in  the  vertica 
plane  which  make  the  projectile  fall  "over"  or  "short," 
and  those  in  the  horizontal  plane  which  make  the  projec- 
tile wander  to  the  "right"  or  to  the  "left". 

In  the  former  we  class  gravity,  the  worst  offender; 
as  every  one  knows,  a  certain  angle  of  elevation 
must  be  given  to  the  gun  to  counteract  the  effect  of 
gravity  on  the  projectile.  This  angle  depends  primarily 
on  the  range  of  the  enemy  and  the  muzzle  velocity  of  the 
gun,  but  also  to  a  certain  extent  on  the  shape  and  weight 
of  the  projectile,  the  density  of  the  atmosphere  and  the 
wind. 

The  errors  that  make  the  projectile  miss  to  the 
"right"  or  "left"  are  caused  by  the  wind  across  the 
range,  the  sideways  motion  due  to  the  fact  that  the  ship 
is  moving  as  the  projectile  leaves  the  gun,  and  the  drift 
of  the  projectile  due  to  its  spin.  All  these  are  classed 
under  the  heading  of  deflection. 
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Now  coming  back  to  the  question  of  the  sight. 

can  be  seen  that  there  are  two  functions  which  an 
fficient  type  of  gun  sight  must  perform.  Firstly  it  must 
ive  the  gun  the  correct  elevation  in  the  vertical  plane 
nd  secondly  it  must  give  the  gun  the  correct  deflection 
1  the  horizontal  plane  to  counteract  all  these  errors, 
.t  the  same  time  it  must  be  borne  in  mind  that  there 

a  rapid  relative  movement  between  the  enemy  and 
our  own  ship  and  a  prediction  of  the  elevation  and 
eflection  must  be  made.  It  is  these  predicted  values 
rhich  must  be  on  the  sight  at  the  moment  of  firing, 
}  that  fifteen  or  twenty  seconds  later,  or  whatever  the 
me  of  flight  may  be,  when  the  projectile  is  about  to 
:ore  a  bull's  eye,  it  will  not  find  that  the  target  has 
loved  out  of  the  way. 

Of  all  the  causes  just  enumerated  which  affect  the 
levation  and  deflection  none  are  constant,  and  so  the 
ights  are  continually  being  reset  and  the  gun  is 
sntinually  moving. 


carrier.  Any  subsequent  alteration  of  conditions  from 
the  standard  is  corrected  for  by  an  automatic  sight 
corrector  fixed  to  the  sight,  which,  depending  on  its 
setting,  adds  or  substracts  the  correct  amount  for  each 
range. 

Originally,  as  in  this  sight,  the  carrier  was  raised  by 
pinion  gearing,  but  a  cam  has  now  been  substituted,  as 
it  was  found  that  the  cam  could  be  cut  and  the  range 
dial  marked  so  as  to  do  away  with  the  complicated  sight 
corrector. 

A  further  improvement  was  the  introduction  of  the 
"follow  the  pointer"  sight.  In  this  type,  pointers  worked 
by  small  step  by  step  electric  motors  inside  the  range 
and  deflection  dials,  indicate  the  correct  setting  and  all 
the  sight  setter  has  to  do  is  to  keep  his  pointers  in  line 
with  fixed  marks  on  the  body  of  the  sight.  These  small 
motors  are  worked  from  down  below  in  the  transmitting 
station. 


All  modern  gun  sights  are  bolted  to  the  cradle  of 
le  gun,  so  as  to  be  unaffected  by  the  recoil.  They 
onsist  of: 

Sight  bracket; 
Sight  carrier; 
Telescope  holder 
Telescope  or  periscope. 

The  trainer  has  a  duplicate  sight  so  that  one  sight- 
stter  sets  both  layer's  and  trainer's  sight. 

In  order  that  range  in  yards  may  be  passed  to  the 
ght  setter  the  angles  of  elevation  for  a  standard  set  of 
Dnditions  are  worked  out  and  the  corresponding  ranges 
re  scribed  on  the  sight  dial,  which  is  then  geared  to  the 


Fire  Control 

And  now  a  word  must  be  said  on  Fire  Control  to 
indicate  how  the  range  and  deflection  which  finally 
arrive  on  the  sight  are  obtained. 

Up  aloft  in  the  control  top  is  the  spotting  officer; 
there  are  generally  two  others  in  different  spots,  but  he 
is  the  primary  control  officer.  He  is  in  direct  communic- 
ation with  the  transmitting  station,  which  is  situated  well 
below  the  water  line  and  behind  armour,  and  he  gives 
all  order  to  the  guns,  via  the  T.S.  (Transmitting  Station), 
and  "spots"  the  fall  of  shot. 


The  range  is  obtained  from  the  range  finders.  These 
number  up  to  eight  in  big  ships  and  three  in  light  cruisers. 
They  are  coincidence  range  finders  and  are  now  built  with 
a  forty  feet  base.  They  pass  down  a  constant  stream  of 
ranges  and  bearings  of  the  enemy  to  the  transmitting 
station. 

Finally  there  is  the  transmitting  station  which  is  the 
hub  of  the  whole  system.  Down  here  a  staff  of  thirty 
officers  and  men  are  at  work  working  out  and  correcting 
the  range  and  deflection  and  passing  them  on  by  electric 
transmitters,  telescopes  and  voicepipes  to  the  sight 
setters  at  the  guns. 
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Control  Top — Transmitting  Station — Gun  positions. 
This  constitutes  the  primary  control  system.  In  the  event 
of  a  break-down  in  the  control  top,  there  are  at  least 
two  other  positions  ready  to  take  on  the  job  at  once; 
and  finally  if  all  communications  are  shot  away  and  the 
guns  isolated,  each  turret  is  a  self  contained  unit  and  can 
"carry  on"  in  local  control  with  its  own  complete  set  of 
instruments  and  its  own  control  party. 

The  Director 

.  Such  very  roughly  is  the  control  system  at  present 
n  use.  It  will  be  seen  that  except  for  the  control  officer 
at  one  end  and  the  gunlayers  and  trainers  at  the  other, 
nobody  in  the  system  has  much  excuse  for  making  a 
mistake,  their  duties  are  puiely  mechanical.  By  the 
introduction  of  the  gun  director,  the  gunlayers  and  trainers 
are  turned  into  machines  and  another  human  factor  is 
eliminated. 

The  director  can  be  considered  as  a  dumny  gun,  i.e. 
A  mounting  without  any  gun  in  it,  but  fitted  with  ordinary 
elevating  training  and  sighting  mechanism,  and  placed 
aloft  in  or  near  the  control  top. 

This  dumny  gun  is  layed  and  trained  in  the  usual 
way  and  its  movements  are  transmitted  to  all  the  guns 
in  the  ship  by  electric  transmitters. 


"warrior"  class 
7  5inch  uarkii  mountinc 

■  — »^scale£ 


*     .', 
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The  idea  is  not  a  new  one;  as  far  back  as  1900, 
Admiral,  then  Captain  Percy  Scott,  was  experimenting 
with  such  an  arrangement  of  his  own,  with  home-made 
and  very  rough  materials.  After  a  great  deal  of  oppo- 
sition it  was  decided  in  1914  to  fit  all  ships  with  the  gun 
director.  By  Aug.  '14  six  ships  only  had  been  fitted, 
but  by  May  '16  all  the  big  ships  were  fitted,  and  the 
destroyers  were  just  completed  when  the  armistice  was 
declared.  The  chief  factor  which  influenced  the  Admi- 
ralty was  the  introduction  of  the  long  range  torpedo 
which  enormously  increased  the  fighting  gun  range  and 


it  came  to  the  point  that  some  type  of  director  firing 
must  be  used  or  the  gun  would  go  under  before  the 
torpedo.  The  first  successful  diiector  was  fitted  in  H.M.S. 
Orion  in  the  early  part  of  1914,  and  one  of  the  many 
remarkable  results  obtained  from  her  gun  trials  was  that 
the  director  was  very  much  better  in  rough  than  in  fine 
weather. 

The  system  is  simply  an  application  of  the  "follow 
the  pointer"  principle. 

On  receiving  the  order  to  "fire"  from  the  control 
officer  who  is  usually  just  above  the  director,  the  director 
layer  brings  his  telescope  cross  wires  slightly  above  the 
target  and  waits  a  pause  until  the  roll  of  the  ship  brings 
him  on.  This  pause  of  about  five  seconds  enables  every 
gunlayer  and  trainer  to  bring  his  two  pointers  accurately 
into  line.  As  soon  as  his  crosswire  rolls  cnto  thetargel 
the  director  layer  presses  the  firing  key  and  every  gun 
in  the  ship  goes  off  instantaneously. 


.<■ 


» : 


A  Naval-  Floating  Target. 

Results  with  the  Director 

Remarkable  results  have  been  obtained  with  director 
firing.  Firing  at  15,000  yards  salve  spreads  of  100  yards 
and  under  are  usually  obtained  and  the  shot  fall  so 
closely  in  line  with  one  another  that  the  salvos  have  to 
be  spread  out  by  throwing  the  guns  slightly  out  of  adjust- 
ment with  the  director.  The  director  is  in  fact  too 
accurate. 

With  good  visibility,  not  often  obtainable  in  the 
North  Sea,  hits  can  be  registered  at  25,000  yards,  as 
compared  with  an  outside  range  of  12,000  before  the 
war  using  individual  firing. 

This  has  been  achieved  only  as  the  result  of  an 
enormous  amount  of  calculation  and  practical  experiment. 
To  mention  two  firms  outside  the  Naval  Service,  Vickers 
on  the  mechanical  and  Elliot  Brothers  on  the  electrical 
side,  are  largely  responsible. 
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The  system  appears  simple  enough  but  when  one 
realizes  that  fifteen  or  twenty  degrees  is  the  limit  of 
elevation  and  ranges  of  from  0  to  25,000  yards  have  to 
be  accounted  for  between  these  limits,  it  will  be  seen 
that  the  instruments  have  to  be  extremely  accurate,  and 
no  backlash  can  be  allowed  to  creep  in. 

Night  action  has  been  levolutionized  by  the  intro- 
duction of  the  director. 


German  Control  and  Gun  Director 

The  Germans  had  some  type  of  guns  director  but 
no  details  have  ever  been  published.  When  the  German 
fleet  came  into  the  Firth  of  Forth  and  they  were  inspected 
it  was  found  that  the  whole  of  the  director  system  had 
been  stripped  even  to  the  wiring. 


General  Design  of  a  Lock  and  Approaches 

J.   W.  LeB.  Ross,  M.E.I.C,  Chairman  Sault  Ste.  Marie  Branch. 


In  considering  the  general  design  of  a  lock  and  its 
approaches,  the  first  consideration  is  the  safety  of  the  lock 
and  the  vessels  passing  through,  but  where  the  traffic  is 
great  and  is  liable  to  become  congested  the  consideration 
of  the  ease  with  which  vessels  may  move,  and  the  speed 
with  which  they  may  be  passed  through,  is  an  important 
one. 

The  traffic  through  the  Canadian  canal  at  Sault  Ste. 
Marie,  (of  which  the  writer  has  had  charge  for  over  twelve 
years,)  has  always  been  heavy,  but  reached  its  maximum 
in  the  year  1913,  when  42,696,143  tons  of  freight  or  55r; 
of  the  total  traffic  of  the  St.  Mary's  River,  passed  through 
in  8,196  vessels.  During  the  years  1909-1914  the  traffic 
was  so  heavy  that  congestion  occurred  about  once  a  week, 
when  anywhere  from  ten  to  forty  vessels  were  at  anchor 
waiting  for  the  lock,  and  these  delays  proved  costly  to 
the  vessels. 

A  record  was  kept,  during  the  season  of  1912,  of 
delayed  down  bound  vessels,  as  practically  all  of  the 
delays  took  place  above  the  canal,  and  of  4,358  vessels, 
3,216  were  delayed  on  an  average  of  three  hours  and 
thirteen  minutes  each,  or  a  total  delay  for  the  season 
of  10,345  hours.  This  delay  at  $21.00  per  hour,  the 
earning  capacity  of  an  average  sized  vessel,  represented 
a  total  loss  for  the  season  of  $217,245. 

In  addition  to  the  regular  congestion  mentioned 
above  there  have  been  several  much  more  serious  periods 
of  congestion  caused  by  one  of  the  locks  being  put  out 
of  operation  by  an  accident,  or  from  some  other  cause. 

On  one  of  these  occasions  when  the  Poe  lock,  of  the 
United  States  Canal,  was  put  out  of  operation  by  an 
accident,  in  November,  1909,  the  Canadian  lock  was  in 
continuous  operation  for  264  hours,  passing  460  vessels 
with  a  total  registered  tonnage  of  1,372,145  tons. 

On  this  occasion  the  blockade  was  so  serious  that  at 
one  time  there  were  87  vessels  at  anchor  above  the  canal ; 
and  the  delay  to  each  vessel  was  from  sixty  to  one  hundred 
hours.  The  total  financial  loss  to  the  vessels  through  the 
delay  amounting  to  $250,000. 

In  the  following  Spring  the  opening  of  the  Poe  lock 
was  delayed,  by  some  construction  work,  until  May  5th, 


or  for  twenty-three  days  after  the  Canadian  lock  was 
opened;  and  a  very  heavy  congestion  occurred,  there  being 
at  one  time  140  vessels  at  anchor,  about  equally  divided 
between  the  upper  and  lower  river. 

On  this  occasion  the  Canadian  canal  was  in  continuous 
operation  for  559  hours,  passing  1,148  vessels  with  a  total 
registered  tonnage  of  2,871,628  tons. 

The  above  cases  are  cited  to  show  how  immensely 
important  it  is  to  vessels,  in  times  of  traffic  congestion, 
that  there  be  as  little  delay  as  possible  in  locking. 

Records  were  kept  which  show  the  time  taken  by 
vessels  in  making  a  lockage,  as  follows; — 

Down  Bound  Vessels 
Average  Time  in  Making  a  Lockage. 


Time  from  Moving 

Stop  Post  into 

to  Lock  Lock 
7  min. 


Lowering 
Vessel 


min.        11  min. 


Moving  Clearing  lower 

out  of  Stop  Post  or 

Lock  Waiting  Vessel 

7  min.  4  min.          37  min. 


Total 
Time 


Up  Bound  Vessels 
Average  Time  in  Making  a  Lockage. 


Time  from 

Stop  Post 

to  Lock 

7  min. 


Moving 
into 
Lock 

10  min. 


Raising 

Vessel 

10  min. 


Moving  Clearing  upper 

out  of  Stop  Post  or 

Lock  Waiting  Vessel 

7  min.  5  min.  39  min 


Total 

Time 


Special  case 
Up  Bound  Vessfl. 


Time  from  Moving 
Stop  Post         into 
to  Lock  Lock 

7  min.  50  min. 


Raising 
Vessel 

15  min. 


Moving 
out  of 
Lock 

8  min. 


Clearing  upper 
Stop  Post  or 
Waiting  Vessel 
7  min. 


Total 
Time 

87  min. 


Read  at  the  annual  meeting  of  the  Sault  Ste.  Marie  Branch  of 
The  Engineering  Institute  of  Canada,  June  24th,  1920. 


The  up  bound  vessel  which  took  fifty  minutes  to 
move  a  little  more  than  her  own  length  in  getting  into 
the  lock  was  four  feet  narrower  than  the  lock  and  her 
draft  was  six  inches  less  than  the  depth  of  the  water  in 
the  lock.  .  She  was  unable  to  use  her  own  power  as  the 
action  of  her  propellor  would  draw  the  water  from  under 
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her  and  she  would  settle  on  the  bottom  of  the  lock.  She 
was,  therefore,  heaved  into  the  lock  by  her  bow  lines,  and 
could  only  move  very  slowly  owing  to  the  difficulty  of 
getting  the  water  in  the  lock  past  the  vessel. 

While  the  lock  can  be  filled  or  emptied  in  six  minutes 
it  is  to  be  noticed  that  in  actual  practice  it  usually  takes 
ten  minutes  or  more.  This  is  necessitated  by  the  surging 
ahead  of  the  vessel  or  vessels  in  the  lock,  with  a  chance  of 
a  collision  or  danger  to  the  vessels  when  the  water  is  let 
in  or  out  too  rapidly.  It  would  only  be  possible  to  use 
the  valves  to  their  full  capacity  by  making  the  flow  of 
water  uniform  at  all  parts  of  the  lock,  when  filling  or 
emptying. 

Factors  in  Design 

In  considering  the  design  of  a  lock  and  its  approaches 
it  is  necessary  to  note  certain  conditions  which  occur  in 
the  operation  of  the  lock  and  in  the  handling  of  the 
vessels. 

Figs.  1,  2,  3  and  4  show  curves  which  indicate  the 
movement  of  the  water  in  and  above  the  lock  when 
making  a  lockage.  The  two  quadrilateral  figures  in  each 
diagram  represent  the  valve  action.  The  oblique  lines 
represent  the  opening  of  the  valves,  the  horizontal  lines 
represent  the  percentage  of  opening,  and  the  vertical  lines 
represent  the  moment  when  the  valve  action  ceases  by 
the  opening  of  the  lock  gates.  Fig.  1  represents  the 
filling  of  the  lock  by  throwing  the  valves  wide  open. 
The  water  in  the  lock  immediately  commences  to  rise 
and  the  water  above  falls  1.8  feet,  then  commences  to  rise 
slowly  at  first,  then  more  rapidly,  passing  and  rising 


Fig.  1. — Showing    filling   of 

lock  by    throwing   valves 

wide  open. 


Fig.  2.  —  Showing    filling    of 

lock  by  operating  valves 

gradually. 


1.2  feet  above  the  normal  upper  level.  The  water  in 
and  above  the  lock  come  together  at  a  point  one  foot 
above  normal,  and  the  lock  gates  are  opened.  The 
water  conlinues  to  surge  up  and  down  until  the  motion 
gradually  dies  away.     It  is  to   be   noticed   that   it   is 


necessary  to  put  a  foot  more  water  in  the  lock  than  is 
indicated  by  the  difference  in  the  normal  levels;  and  that 
had  there  been  no  surge  above  the  lock  the  gates  might 
have  been  opened  one  minute  sooner. 

Fig.  2,  represents  the  filling  of  the  lock  by  operating 
the  valves  more  slowly,  taking  longer  to  fill  the  lock,  but 
with  less  surge  in  the  upper  level.  The  effect  of  each 
valve  movement  may  be  noticed  in  the  fluctuation  of  the 
upper  level. 

When  the  water  suddenly  drops  in  the  upper  level, 
as  shown  in  Fig.  1,  it  may  be  imagined  what  effect  this 
would  have  on  a  vessel  lying  moored  above  awaiting  her 
turn  to  lock  down.  The  vessel  is  caused  to  surge  violently 
ahead  and  then  back,  and  if  the  linemen  are  not  standing 
by  the  mooring  cables  they  will  break,  allowing  the  vessel 
to  get  out  of  control. 


Fig.  3.  —  Emptying  of    lock 
with  valves  wide  open. 


Fig.  4  —  Emptying  of  lock  by 

gradual  operation  of 

valves. 


Figs.  3  and  4,  represent  the  emptying  of  the  lock, 
Fig.  3,  with  the  valves  wide  open,  and  Fig.  4,  by  a  gradual 
operation  of  the  valves.  The  curves  for  the  lower  levels 
were  not  obtained,  owing  to  the  agitated  condition  of  the 
water,  but  it  is  to  be  noticed  that  the  water  in  the  lock 
fell  1.1  feet  below  the  normal  level  of  the  lower  entrance 
before  the  gates  could  be  opened,  indicating  the  surge 
that  was  caused  in  the  lower  level  by  the  rush  of  water 
from  the  lock. 

It  is  also  to  be  noticed  that  it  was  necessary  to  empty 
1.1  feet  of  water  out  of  the  lock,  more  than  is  indicated 
by  the  difference  between  the  normal  levels,  and  had  the 
surge  not  occurred,  the  lock  gates  might  have  been  opened 
one  minute  and  thirty-three  seconds  sooner. 

If  the  draft  of  a  vessel  being  locked  down  was  equal 
to  the  full  draft  of  the  lock,  she  would  rest  on  the  bottom 
of  the  lock  when  the  gates  were  opened,  until  her  water 
marks  were  one  foot  out  of  water,  and  she  could  not  move 
out  of  the  lock  on  her  own  steam  until  the  return  surge 
lifted  her  off,  or  about  three  minutes  later.     It  will  be 
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seen,  then,  that  the  depth  of  the  water  in  the  lock  should 
be  a  foot  or  more  greater  than  the  allowed  draft  of  the 
vessels. 

The  surge  in  the  entrances  could  only  be  got  rid  of 
by  taking  the  water  supply  from  some  other  source,  than 
the  upper  entrance,  and  discharging  in  some  other  place 
than  the  lower  entrance,  a  condition  that  rarely  occurs. 
It  might  however  be  greatly  reduced  by  widening  the 
entrances;  and  where  a  large  quantity  of  water  is  required 
to  fill  a  lock  as  in  the  New  Welland  Ship  Canal,  a  large 
pond  must  be  provided  to  furnish  the  water  without 
unduly  drawing  down  the  level.  A  pond  seventy  acres 
in  area  would  be  lowered  one  foot  in  filling  one  of  these 
locks. 


1 


Fig.  5. — Action  of      Fig.    6.  —  Vessel      Fig.  7.   —   Vessel 


vessel  moving 
ahead  engines 
sudde  n  ly 
reversed. 


effecting 
landing  on 
port  side. 


attempting 
landing  on 
starboard  side, 
c  a  u  s  i  n  g 
accident. 


Fig.  5,  represents  the  action  of  a  vessel  when  moving 
ahead  and  her  engines  are  suddenly  reversed  to  stop  her, 
the  rudder  remaining  amidships.  The  action  of  the 
vessel's  propellor  causes  the  bow  to  swing  to  startboard 
and  her  stern  to  port.  This  is  an  important  point  when 
designing  the  approaches,  as  it  is  evident  that  it  would 
be  easier  for  a  vessel  to  land  on  her  port  side  than  on  her 
starboard  side.  Fig.  6  represents  a  vessel  making  a 
landing  on  her  port  side;  she  approaches  the  pier  in  an 
oblique  direction  and  reverses  her  engines  so  that  she  will 
come  to  a  stop  before  striking  the  pier.  When  her  bow 
comes  close  to  the  pier  a  bow  line  is  put  out  and  her 
engines  continuing  to  reverse  her  stern  is  thrown  towards 
the  pier  making  it  easy  to  get  out  a  stern  line.  Fig.  7, 
represents  an  actual  case  of  a  600  foot  vessel  'A'  attempt- 
ing to  land  on  her  starboard  side.  The  reversing  of  her 
engines  caused  her  stern  to  swing  away  from  the  pier 
'A2'  so  that  they  failed  to  get  a  stern  line  out  in  time 
and  the  vessel  swung  across  the  canal.  An  upbound  vessel, 
which  was  moving  at  a  fairly  rapid  speed,  was  unable  to 
stop  and  attempted  to  pass  around  the  stern  of  the  other 
vessel,  but  was  forced  ashore  on  the  other  side  of  the  canal. 


Fig.  8,  represents  an  accident  which  actually  occurred 
on  the  Sault  Ste.  Marie  Canal,  A  and  B  are  waiting 
vessels  moored  to  the  piers.  C  is  an  outgoing  vessel  moving 
six  or  seven  miles  an  hour.  C  was  forced  to  hold  close 
to  the  side  of  the  canal  to  avoid  A  and  when  her  bow 
passed  the  angle  in  the  pier,  D,  the  suction  on  the  bow 
of  the  vessel  was  released,  allowing  the  vessel  to  swing 
to  startboard,  C2,  her  helm  was  put  over  the  counteract 
this  motion  and  a  few  moments  later  when  her  stern 
cleared  the  angle  in  the  pier,  C3,  the  combined  action  of 
the  helm  and  the  letting  go  of  the  suction  on  the  stern 
of  the  vessel  caused  her  bow  to  swing  violently  to  port, 
C4,  and  collide  with  B  before  her  direction  could  be 
corrected.  This  accident  caused  a  vertical  hole  to  be 
cut  in  the  bow  of  B,  about  twelve  feet  long. 
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Fig.  8.  —  Sketch  showing  accident 
on  S.  S.  Marie  Canal. 


Fig.  9.  —  Sketch  showing  accident 
at  Morrisburg. 


Fig.  10.  —  Sketch  showing  accident  narrowly 
averted,  S.  S.  Marie  Canal. 

Fig.  9,  illustrates  an  accident  which  occurred^on  the 
canal  at  Morrisburg,  some  years  ago.  The  vessel  was 
moving  up  the  canal,  which  took  a  sudden  turn  to  the 
left  at  this  point.  A  government  scow  was  moored,  for 
safety,  in  the  bay  on  the  opposite  side  of  the  canal.  The 
vessel  held  too  close  to  the  canal  bank  on  her  port  side 
and  when  she  attempted  to  turn  to  port  her  bow  refused 
to  come  round  as  the  suction  held  her  stern  to  the  bank, 
with  the  result  that  the  vessel  went  straight  ahead  and 
cut  the  scow  in  two. 

This  accident  suggests  the  danger  of  two  vessels 
attempting  to  pass  one  another  on  a  curve  of  a  canal. 
The  vessel  on  the  inside  of  a  curve  should  hold  back, 
allowing  the  vessel  on  the  outside  to  have  the  right 
of  way.  The  point  should  be  covered  by  the  canal 
regulations. 

What  was  nearly  another  accident  of  this  kind  is 
illustrated  in  Fig.  10,  which  shows  the  lower  entrance  to 


386 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


the  Sault  Ste.  Marie  Canal.  The  vessel  leaving  the  lock, 
when  her  bow  cleared  the  end  of  the  lock  wall,  began  to 
swing  to  starboard  and  threatened  to  collide  with  the 
waiting  vessel.  The  captain  realized  that  if  he  reversed 
the  engines  the  vessel  would  not  be  stopped  in  time  to 
avoid  a  collision  and  that  the  bow  would  surely  be  thrown 
further  to  starboard,  making  a  collision  certain,  he  there- 
fore signalled  full  speed  ahead,  put  the  helm  hard  over 
to  hold  the  bow  to  port,  and  succeeded  in  clearing  the 
waiting  vessel  by  a  very  narrow  margin.  These  three 
cases  are  given  to  illustrate  the  important  influence  that 
suction  has  on  the  movement  of  vessels  in  confined  waters. 


Fig.  11.  —  Upper  entrance  S.  S.  Marie  Canal  showing 

difficulty  of  large  vessel  passing  another 

waiting  vessel. 
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Fig.  12.  —  Suggested  improved  entrance. 


Fig.  13.  —  Suggested  wider  entrance. 


Fig.    14.  —  Suggested    entrance    opening    on    wide 
expanse  of  water. 

When  the  Canadian  Lock  at  Sault  Ste.  Marie  was 
designed  it  was  thought  that  the  dimensions,  60  feet  by 
900  feet,  were  ample  for  many  years  to  come.  When  the 
canal  was  opened  in  1895  there  were  very  few  vessels  over 
400  feet  long  and  their  greatest  beam  about  50  feet. 
Ten  years  later  there  were  23  vessels  over  500  feet  long 
and  the  greatest  beam  was  not  much  less  than  the  width 
of  the  lock.  To-day  there  are  121  vessels  between  500 
and  600  feet  lone  and  42  over  600  feet  long  while  their 
beam  has  increased  to  64  feet  or  four  feet  wider  than  the 
Canadian  Lock. 

The  special  case  given  above  of  the  time  of  an  up- 
Ixjund  vessel  to  enter  the  lock,  (50  minutes),  shows  the 
difficulty  experienced  in  not  having  sufficient  space  for 
the  water  in  the  lock  to  pass  the  vessel.  It  would  have 
been  almost  impossible  to  lock  the  larger  vessels,  (58  x 
600  Feet),  that  have  been  passing  through  for  many 
years,  without  opening  the  valves  behind  down  bound 
els  and  allowing  water  in  to  fill  the  space  behind 


the  vessel  as  she  moved  out.  The  average  time  mention- 
ed above,  7  minutes,  taken  by  down  bound  vessels  to 
move  out  of  the  lock,  would  have  been  increased  by  ten 
times. 

It  is,  therefore,  evident  that  a  lock  should  be  designed 
as  to  width  and  depth  so  that  the  largest  vessel  likely  to 
use  it  for  many  years  to  come  could  move  in  and  out  of 
the  lock  freely  on  her  own  steam.  That  is  to  say  that 
the  lock  should  be  at  least  ten  feet  wider  and  a  foot 
deeper  than  the  largest  loaded  vessel.  The  additional 
foot  in  depth  is  required  on  account  of  the  surge  in  the 
lower  entrance  when  emptying  the  lock,  (See  Figs.  3  &  4). 

Fig.  11,  shows  the  upper  entrance  to  the  Sault  Ste. 
Marie  Canal  and  indicates  the  difficulty  that  the  large 
six  hundred  foot  vessel  has  in  passing  a  waiting  vessel 
of  the  same  size;  and  it  can  be  imagined  how  much  delay 
occurs,  as  the  outgoing  vessel  has  to  move  so  slowly  so  as 
to  avoid  a  collision. 

Fig.  12,  shows  an  improved  entrance.  The  incoming 
vessel  is  moored  on  her  port  side,  which  is  the  side  easiest 
for  her  to  land  on;  and  she  is  lying  outside  the  line  of  the 
lock  so  as  to  be  as  far  as  possible  removed  from  danger 
of  collision  with  the  outgoing  vessel.  The  lock  wall  on 
the  port  side  of  the  outgoing  vessel  is  carried  straight 
ahead  to  a  point  about  opposite  the  middle  of  the  waiting 
vessel  so  that  that  the  outgoing  vessel  may  move  rapidly 
without  danger  of  swinging  towards  the  waiting  vessel. 
If  this  wall  were  not  carried  so  far  ahead  the  outgoing 
vessel  would  have  to  move  slower  so  as  not  to  swing 
towards  the  waiting  vessel  when  the  suction  released  her 
bow. 

Fig.  13  shows  a  wider  entrance  in  which  the  waiting 
vessel  lies  in  an  oblique  line.  The  lock  wall  on  the  port 
side  of  the  outgoing  vessel  would  not  be  carried  so  far 
ahead.  The  incoming  vessel  when  about  to  enter  the 
lock  moves  ahead  until  her  bow  comes  to  the  end  of  the 
lock  wall,  then  snubs  with  her  bow  line  while  her  propellor 
still  works  ahead,  causing  her  stern  to  swing  out  so  that 
the  axis  of  the  vessel  becomes  parallel  with  the  axis  of 
the  lock,  when  she  lets  go  her  bow  line  and  moves  into 
the  lock. 

The  incoming  vessel  in  figure  12,  takes  longer  to 
move  into  the  lock,  as  she  has  first  to  snub  with  her 
stern  line  and  back  her  propellor  to  throw  her  bow  out, 
then  to  go  ahead  and  when  her  bow  comes  to  the  end 
of  the  lock  wall,  snub  with  the  bow  line,  and  still  moving 
ahead  throw  her  stern  out.  This  vessel  has  two  move- 
ments to  make  before  entering  the  lock,  whereas  the 
vessel  in  Figure  13,  only  has  one  movement  to  make. 

Figure  14,  shows  an  entrance  which  opens  on  a  wide 
expanse  of  water.  This  entrance  would  allow  vessels  to 
move  with  the  greatest  ease  and  would  give  the  best 
dispatch.  It  must  however,  be  remembered  that  local 
conditions  would  have  to  be  considered  in  adapting  any 
one  of  these  entrances. 

The  depth  of  the  water  in  the  approaches  should  be 
at  least  two  feet  deeper  at  low  water  than  the  draft  of  a 
vessel,  as  records  have  been  obtained  where  vessels  have 
settled  as  much  as  one  foot  when  running  at  full  speed. 

In  the  above  paper  the  writer  has  endeavoured  to 
show  how  costly  it  is  to  vessels  to  be  delayed,  to  show 
the  causes  of  delay  insofar  as  canals  are  concerned,  and 
to  show  how  these  delays  may  be  overcome  to  some 
extent  in  the  design  of  a  lock  and  approaches. 
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A  Study  of  Definitions  of  "Professional  Engineer" 

and  "Engineering" 

By  Alfred  D.  Flinn,  Secretary,  Engineering  Council. 
With  the  Collaboration  of  Alfred  W.  Kiddle  and  Harrison  W.   Graver. 


Introduction 

When  Engineering  Council's  Committee  on  Licensing 
of  Engineers  early  in  1909,  began  its  task  of  framing  a 
model  bill  for  the  registration  of  engineers,  it  seemed 
desirable  to  include  in  this  bill  a  definition  of  "engineer" 
and  "engineering".  Many  attempts  at  such  definitions 
were  made  by  the  Committee  and  by  the  Secretary  of 
Engineering  Council,  aided  by  several  other  persons,  the 
chief  contributors  being  Alfred  W.  Kiddle,  Esq.,  of  Kiddle 
and  Margeson,  New  York,  patent  attorneys,  Associate  of 
the  American  Institute  of  Electrical  Engineers,  and 
Director  Harrison  W.  Craver,  of  Engineering  Societies 
Library.  The  results  of  these  labors  are  worth  recording 
for  the  convenience  of  future  inquirers. 

Many  definitions  of  "engineer"  and  "engineering" 
were  found  in  dictionaries,  encyclopedias  and  engineering 
literature.  Others  were  drafted.  None  proved  adequate 
for  the  purposes  of  a  statute,  for  none  was  found  sufficient- 
ly comprehensive  for  the  modern  profession  of  engineering 
which  did  not  also  include  architecture  and  possibly  other 
professions  of  the  applied  sciences.  The  Committee  on 
Licensing  of  Engineers  concluded  that  it  was  impractic- 
able to  write  a  definition  suited  to  its  purposes.  Further- 
more, a  definition  did  not  seem  essential  to  a  law  providing 
for  the  registration  of  engineers.  It  was  deemed  sufficient 
to  assume  that  courts,  commissions,  and  juries  would 
know  what  an  engineer  was  for  the  purposes  of  any  case 
just  as  they  would  know  what  a  doctor  or  a  carpenter 
was.  Therefore  the  recommended  bill  was  drafted  with- 
out a  definition  of  "engineer"  or  of  "engineering". 

For  the  purposes  of  legislation  a  suitable  definition 
should  be  so  worded  as  to  stand  the  test  of  trial  in  court ; 
should  include  all  branches  of  the  engineering  profession, 
to  be  regulated  by  the  law,  but  not  other  professions, 
and  should  exclude  those  men  who,  by  an  unfortunate 
duality  in  the  English  vocabulaiy,  are  also  called  engineers, 
although  engaged  in  a  different  vocation.  In  other  words, 
the  legal  definition  should  include  all  the  varieties  of 
professional  engineers  to  be  governed  by  the  given  law, 
and  comprise  all  the  functions  constituting  their  profes- 
sional practice;  but  should  exclude  the  men  who  run 
engines,  an  equally  worthy  but  different  vocation.  Defini- 
tions of  "engineer"  and  "engineering"  have  been  essayed 
by  many  persons.  In  framing  them  it  should  be  remem- 
bered that  definitions  written  or  the  purpose  of  a  statute 
must  be  somewhat  different  from  those  to  be  placed  upon 
tablets  or  included  in  laudatory  statements  about  the 
profession.  Both  kinds  of  definitions  should  be  stated  in 
such  terms  that  they  would  not  soon  become  obsolete. 

Both  Mr.  Kiddle  and  Mr.  Craver  made  many  helpful 
suggestions  and  aided  in  this  compilation  in  more  ways 


than  one.  Mr.  Kiddle  compiled  from  numerous  dic- 
tionaries and  encyclopedias  a  most  interesting  "Biblio- 
graphy on  Definition  'Engineer'  and  'Engineering'  "  and 
drafted  tentative  definitions  as  bases  for  discussion.  He 
suggested,  also  stating  in  detail,  as  fully  as  possible,  all 
the  functions  included  in  all  branches  of  modern  profes- 
sional engineering,  exclusive  of  military  engineering,  so 
that  this  statement  could  be  used  in  testing  and  revising 
the  drafts  of  definitions.  Director  Craver  made  a  search 
of  engineering  literature  and  selected  a  number  of  defini- 
tions which  it  seemed  worth  while  to  place  in  our  collec- 
tion. Others  have  been  added  from  reports  of  committees 
and  from  laws  for  licensing  of  engineers.  During  the  past 
few  years  the  cognomen,  Engineer,  has  attained  great 
currency  and  breadth  with  corresponding  indefiniteness. 
It  is  frequently  used  in  the  popular  prints  to  mean  any 
or  all  of  the  applications  of  science  to  industry  and 
commerce.  Many  adjectives  are  now  often  used  with 
"engineer"  which  only  a  few  years  ago  would  not  have 
been  granted  the  privilege  of  such  company. 

This  study  is  not  exhaustive  of  the  subject.  It  is 
simply  a  product  of  the  available  time  and  facilities. 

Tentative  and  Miscellaneous  Definitions 

1.  Engineer  —  One  who  is  engaged  in  practicing  the 
art  or  science  relating  to  the  discovery,  investigation  and 
utilization  of  the  principles,  forces,  properties  and  substan- 
ces of  Nature  and  to  the  methods,  means,  devices,  ma- 
chines, apparatus  and  structures  for  employing  the  same. 

Note:  This  is  concise  in  its  expression  but  compre- 
hensive in  its  meaning  and  application. — 

Alfred  W.  Kiddle. 

2.  Engineer  —  One  who  is  engaged  in  utilizing  or  in 
directing  or  instructing  others  in  the  utilization  of  the 
principles,  forces,  properties  and  substances  of  nature  in 
the  production,  manufacture,  construction,  operation  and 
use  of  things ;  or  who  utilizes  or  directs  or  instructs  others 
in  the  utilization,  production,  manufacture,  construction 
and  operation  of  means,  methods,  machines,  devices  and 
structures  for  utilizing  or  employing  the  principles,  forces, 
properties  and  substances  of  nature. — Alfred  W.  Kiddle. 

3.  Engineering  —  Is  the  art  or  science  of  utilizing, 
directing  or  instructing  others  in  the  utilization  of  the 
principles,  forces,  properties  and  substances  of  nature  in 
the  production,  manufacture,  construction,  operation  and 
use  of  things;  or  of  utilizing  or  directing  or  instructing 
others  in  the  utilization,  production,  manufacture,  con- 
struction and  operation  of  means,  methods,  machines, 
devices  and  structures  for  utilizing  or  employing  the 
principles,  forces,  properties  and  substances  of  nature. — 
Alfred  W.  Kiddle. 
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4.  Engineer  —  He  who  practices  the  art  or  science  of 
engineering. 

Engineering  -The  art  or  science  governing  the 
application  of  the  forces  and  materials  of  nature  to  the 
use  of  man.  —  J.  V.  Davies. 

5.  A  Professional  Engineer  is  a  man  informed  in  the 
principles  of  engineering,  and  professionally  engaged  in 
the  practice  of  engineering,  as  hereinafter  defined. 

Engineering  is  the  art  which  applies  science  and 
scientific  methods  to  develop  and  control  resources  of 
Nature  for  the  use  of  Man ;  it  involves  measuring,  direct- 
ing of  forces,  inventing  of  processes,  instructing  and 
directing  of  men,  and  organizing  of  human  efforts,  for 
the  fabrication  of  machines,  the  erection  of  structures, 
the  production  and  transportation  of  articles  of  commerce, 
and  the  maintenance,  operation  or  demolition  of  machines 
and  structures;  its  purpose  is  the  advancement  of  the 
welfare  of  Mankind.  —  Alfred  D.  Flinn. 

6.  Engineering  ■ —  Definition  in  large  letters  on  the 
wall  of  Engineering  Societies  Library,  New  York;  "Engin- 
eering, the  art  of  organizing  and  directing  men  and  con- 
trolling forces  and  materials  of  nature,  for  the  benefit  of 
the  human  race."  —  Henry  Gordon  Stott,  Presidential 
address  1908,  to  American  Institute  of  Electrical  Engin- 
eers. 

7.  Engineering  —  S.  E.  Lindsay,  engineer  for  the 
Puget  Sound  Traction,  Light  and  Power  Co.,  Seattle,  has 
recently  proposed  the  following: 

"Engineering  is  the  practice  of  safe  and  economic 
application  of  the  scientific  laws  governing  the  forces  and 
materials  of  nature  by  means  of  organization,  design  and 
construction,  for  the  general  benefit  of  mankind." 

"An  Engineer  is  one  who  is  properly  qualified  to 
engage  in  the  practice  of  engineering." 

8.  "If  the  phrase,  'for  the  general  benefit  of  mankind' 
is  eliminated,  Mr.  Lindsay's  definition  is  similar  to  the 
one  first  given  in  Gillette's  Handbook  of  Cost  Data  ten 
years  ago,  namely,  'Engineering  is  the  conscious  applica- 
tion of  science  to  the  problems  of  economic  production.' 
Mr.  Gillette  pointed  out  that  since  management  had  be- 
come a  science  it  was  unnecessary  specifically  to  mention 
the  management  of  men  in  defining  engineering.  In  the 
new  Handbook  of  Mechanical  and  Electrical  Engineering, 
by  Gillette  and  Dana,  Mr.  Gillette's  original  definition  is 
slightly  changed,  and  it  reads:  'Engineering  is  the  system- 
atic application  of  science  to  the  problems  of  economic 
production.'  " 

9.  "A  definition  is  a  brief  specification.  A  definition 
of  engineering  specifies  what  human  activities  are  of  an 
engineering  nature.  Most  of  the  older  engineers  at  first 
refused  to  revise  the  Tredgold  definition  so  as  to  admit 
'management  engineers',  'industrial  engineers,'  'efficiency 
engineers,'  'cost  analysis  engineers,'  and  the  like,  to  the 
brotherhood  of  technical  engineers.  Even  yet  the  re- 
quirements for  membership  in  many  of  the  great  engineer- 
ing societies  are  so  worded  that,  if  taken  literally,  a 
management  engineer  could  not  become  a  full  member 
without  qualifying  as  a  designing  or  constructing  engineer. 
Thus  the  old,  narrow  conception  of  engineering  still 
survives  in  the  by-laws  of  engineering  societies,  even 
though  a  modern  definition  'is  written  in  large  letters  on 


the  wall  of  the  engineers'  library  in  New  York'  "  — 
"Engineering  and  Contracting,"  October  8,  1919. 

10.  Definitions  of  Engineering:  Committee  of  Develop 
ment  American  Society  of  Civil  Engineers,  October  1919 

(a)  Engineering  is  the  science  and  art  of  directing 
the  great  sources  of  power  in  Nature  to  the  use  and 
convenience  of  man. 

(b)  Engineering  is  an  art  and  science.  It  is  a 
science  in  so  far  as  physical  laws  are  its  basis,  and  an  art 
in  so  far  as  in  the  application  of  these  laws  the  things 
designed  and  constructed  develop  the  spirit  of  progress, 
the  creation  of  wealth,  and  the  well-being  of  all  peoples. 

Engineering  is  generally  divided  into  four  major 
divisions,  viz.,  civil,  mechanical,  electrical  and  mining. 

The  practice  of  engineering  requires  knowledge  of 
physical  laws,  forces,  and  the  materials  of  Nature. 

The  professional  engineer  is  one  who  by  reason  of 
special  training,  education,  and  experience  is  qualified  to 
design  and  direct  the  construction  of  engineering  work 
in  one  or  more  of  the  major  divisions  of  engineering. 

(c)  Engineering  is  the  creative  science  and  art  of 
applying  economically  the  materials  and  forces  of  Nature 
to  the  use  and  convenience  of  man. 

(d)  Engineering  is  the  science  of  industrial  effort, 
and  the  science  and  art  of  applying  this  effort  for  the 
welfare  of  the  public. 

An  engineer  is  one  versed  in  the  science  and  art  of 
industrial  effort  made  for  the  purpose  of  public  welfare. 

11.  Definition  of  Engineering,  from  a  Typical  Law  for 
Registration  of  Professional  Engineers.  Drafted  by  a  Joint 
Committee  of  American  Society  of  Civil  Engineers,  Amer- 
ican Society  of  Mechanical  Engineers,  American  Institute 
of  Electrical  Engineers,  American  Institute  of  Mining 
Engineers,  Society  of  Naval  Architects  and  Marine 
Engineers,  American  Institute  of  Consulting  Engineers, 
February,  1915. 

"A  person  practises  professional  engineering  within 
the  meaning  of  this  act  who  practises  any  branch  of  the 
profession  of  engineering  other  than  military  engineering. 
The  practice  of  said  profession  embraces  the  design  and 
the  supervision  of  the  construction  of  public  and  private 
utilities,  such  as  railroads,  bridges,  highways,  roads,  canals, 
harbors,  river  improvements,  lighthouses,  wet  docks,  dry 
docks,  ships,  barges,  dredges,  cranes,  floating  docks  and 
other  floating  property,  the  design  and  the  supervision  of 
the  construction  of  steam  engines,  turbines,  internal 
combustion  engines  and  other  mechanical  structures, 
electrical  machinery  and  apparatus,  and  of  works  for  the 
development,  transmission  or  application  of  powers,  the 
design  and  the  supervision  of  mining  operations  and  of 
processes  and  apparatus  for  carrying  out  such  operations, 
and  the  design  and  the  supervision  of  the  construction 
of  municipal  works,  irrigation  works,  water  supply  works, 
sewerage  works,  drainage  works,  industrial  works,  sanitary 
works,  hydraulic  works  and  structural  works  and  other 
public  or  private  utilities  or  works  which  require  for  their 
design  or  the  supervision  of  their  construction  such  expe- 
rience and  technical  knowledge  as  are  required  in  Section 
8  of  this  act  for  admission  to  examination.  The  enumera- 
tion of  any  public  or  private  utilities  or  works  in  this 
section  shall  not  be  construed  as  excluding  any  other 
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public  or  private  utilities  or  works  which  require  such 
experience  and  technical  knowledge  for  their  design  or 
the  supervision  of  their  construction.  The  execution  as 
a  contractor  of  work  designed  by  a  professional  engineer 
or  the  supervision  of  the  construction  of  such  work  as  a 
foreman  or  superintendent  for  such  a  contractor  shall  not 
be  deemed  to  be  the  practice  of  professional  engineering 
within  the  meaning  of  this  act. 

"Professional  engineer"  means  any  person  who 
practises  professional  engineering. 

12.  Engineer  —  "By  the  engineer,  I  mean  the  man 
who  can  apply  imagination  to  facts  —  the  planner,  the 
one  who  sees  his  way  through,  the  one  who  deals  with 
realities  in  the  light  of  possibilities.  The  men  who  drafted 
the  constitution  of  the  United  States  were  engineers. 
They  did  not  attempt  to  do  the  impossible;  they  tried 
to  do  the  best  possible  with  the  facts  as  they  knew  them. 
Our  great  pieces  of  legislation,  such  as  the  Federal  Reserve 
Act,  are  matters  of  engineering  just  as  definitely  as  an 
irrigation  project  on  which  we  gather  into  one  great 
reservoir  the  waters  of  a  score  of  streams  and  then  dis- 
tribute these  waters  again  over  the  thirsty  lands  by 

tunnel,  canal  and  ditch More  and  more  we  will 

find  use  for  the  man  who  thinks  ahead  with  the  sure 
background  of  facts.  This  is  statesmanship;  this  is 
engineering."  —  Extract  from  letter  of  Hon.  Franklin  K. 
Lane,  Secretary  of  the  Interior,  January  31,  1920,  to 
John  R.  Dunlap,  Editor  and  Proprietor,  "Industrial 
Management",  published  in  February,  1920,  issue  of  that 
paper. 

Definitions  of  "Art",  "Science",  "Profession" 

13.  "Art — ■  in  the  most  extended  and  popular  sense 
of  the  word,  means  everything  which  we  distinguish  from 
Nature.  Art  and  Nature  are  the  two  most  comprehensive 
genera  of  which  the  human  mind  has  formed  the  concept- 
ion. Under  the  genus  Nature,  or  the  genus  Art,  we  include 

all  the  phenomena  of  the  universe. We  designate 

familiarly  as  Nature  all  which  exists  independently  of 
our  study,  forethought,  and  exertion — in  other  words, 
those  phenomena  in  ourselves  or  the  world  which  we  do 
not  originate  but  find;  and  we  designate  familiarly  as  Art, 
all  which  we  do  not  find  but  originate — -or  in  other 
words,  the  phenomena  which  we  do  add  by  study,  fore- 
thought and  exertion  to  those  existing  independently  of 

us. If,  though,  we  were  called  upon  to  frame  a 

general  definition  of  Art  leaving  room  for  every  accepted 
usage  of  the  word,  it  would  run  thus: — Every  regulated 
operation  or  dexterity  by  which  organized  beings  pursue 
ends  which  they  know  beforehand,  together  with  the  rules 
and  the  result  of  every  such  operation  or  dexterity." — 

14.  "Science  —  consists  in  knowing,  Art  consists  in 
doing.  What  I  must  do  in  order  to  know,  is  Art  subor- 
dinate to  or  concerned  in  Science.  What  I  must  know  in 
order  to  do,  is  Science  subordinate  to  or  concerned  in 
Art."  —  Encyclopaedia  Britannica,  9th  Edition. 

15.  Profession — "A  learned  profession  may  be  denned 
as  a  vocation  in  which  scholarly  accomplishments  are 
used  in  the  service  of  society,  or  of  other  individuals,  for 
a  valuable  consideration.     Under  such  a  definition  every 


new  vocation  in  which  a  very  considerable  amount  of 
scholarship  is  required  for  its  successful  prosecution,  and 
which  is  placed  in  the  service  of  others,  must  be  held  as 
a  learned  profession,  and  as  engineering  now  demands 
fully  as  great  an  amount  of  learning,  or  scholarship,  as 
any  other,  it  has  already  taken  a  high  rank  among  these 
professions,  although  as  a  learned  profession  it  is  scarcely 
half  a  century  old.  Engineering  differs  from  all  other 
learned  professions,  however,  in  this  that  its  learning  has 
to  do  only  with  the  inanimate  world,  the  world  of  dead 
matter  and  force.  The  materials,  the  laws,  and  the  forces 
of  Nature,  and  scarcely  to  any  extent  its  life,  are  the 
peculiar  field  of  the  engineer.  I  am  here  using  the  term 
engineer  as  including  the  large  class  of  modern  industrial 
workers  who  make  the  new  application  of  science  to  the 
needs  of  modern  life  their  peculiar  business  and  profession. 
A  man  of  this  class  may  also  be  called  an  applied  scientist." 
— Extracts  from  "Two  Kinds  of  Education  for  Engineers"; 
Prof.  J.  B.  Johnson. 

16.  A  Profession  is  defined  as  being  "a  vocation 
founded  upon  specialized  educational  training,  the  pur- 
pose of  which  is  to  supply  disinterested  counsel  and 
service  to  others,  for  a  direct  and  definite  compensation, 
wholly  apart  from  the  expectation  of  other  business  gain". 

17.  Art  —  Practice  as  guided  by  the  correct  principles 
in  the  use  of  means  for  the  attainment  of  a  desired  end. 
(1)  Skill  in  applying  knowledge  or  ability  to  the  accom- 
plishment of  a  concrete  purpose.  (2)  A  system  of  rules 
devised  for  procuring  some  scientific,  aesthetic  or  practical 
result;  also,  the  mastery  of  such  rules;  by  extension,  a 
branch  of  learning  to  be  studied  in  order  to  be  applied; 
as  the  art  of  arithmetic;  the  seven  liberal  arts  of  the 
Schoolmen.  (3)  Facility  resulting  from  practice;  dexter- 
ity; hence,  power.  New  Standard  Dictionary,  1916 
edition. 

18.  Science  —  1.  Knowledge  gained  and  verified  by 
exact  observation  and  correct  thinking;  especially  as 
methodically  formulated  and  arranged  in  a  rational 
system;  also,  the  sum  of  universal  knowledge. 

Science  in  the  wide  sense  includes  (1)  science  proper, 
embracing  (a)  exact  knowledge  of  facts  (historical  or 
empirical  science),  (b)  exact  knowledge  of  laws,  obtained 
by  correlating  facts  (nomological  science),  and  (c)  exact 
knowledge  of  proximate  causes  (rational  science),  and  (2) 
philosophy.  In  the  narrow  sense  of  positive  science,  the 
word  is  used  as  including  only  the  first  two  divisions  of 
science  proper. 

2.  Any  department  of  knowledge  in  which  the  results 
of  investigation  have  been  worked  out  and  systematized; 
an  exact  and  systematic  statement  of  knowledge  concern- 
ing some  subject  or  group  of  subjects,  especially  a  system 
of  ascertained  facts  and  principles  covering  and  attempt- 
ing to  give  adequate  expression  to  a  great  natural  group 
or  division  of  knowledge;  as,  the  sciences  of  astronomy, 
botany,  chemistry  and  medicine. 

The  sciences  are  divisible  into  (1)  the  mathematical, 
treating  of  quantity;  (2)  the  physical,  treating  of  matter 
and  its  properties;  (3)  biological,  treating  of  the  phenom- 
ena of  life;  (4)  the  anthropological,  treating  of  man; 
(5)  the  theological,  treating  of  the  Deity. 
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In  the  progress  of  human  knowledge  a  science,  in  its 
earliest  and  simplest  form,  is  usually  a  mere  collection  of 
observed  facts,  like  the  knowledge  of  the  movement  of 
the  heavenly  bodies  possessed  by  the  ancient  Egyptians. 
The  next  step  is  to  correlate  or  generalize  these  facts, 
forming  a  system  like  that  of  Ptolomy,  or  Copernicus; 
the  next,  to  formulate  these  generalizations  as  laws,  as 
was  done  by  Kepler;  the  final  step,  to  proceed  to  some 
principle  or  force  accounting  for  these  laws,  usually  by 
the  aid  of  mathematical  analysis,  as  was  done  by  Newton 
in  his  theory  of  univeisal  gravitation.  The  tendency  of 
modern  physical  science  is  toward  this  more  complete 
generalization,  its  goal  being  the  discovery  of  a  principle 
that  shall  connect  all  physical  phenomena.  New  Standard 
Dictionary,  1916  edition. 

19.  Profession  —  1.  An  occupation  that  properly  in- 
volves a  liberal  education  or  its  equivalent,  and  mental 
rather  than  manual  labor;  especially,  one  of  the  three 
so-called  learned  profession. 

2.  Hence,  any  calling  or  occupation  involving  special 
mental  and  other  attainments  or  special  discipline,  as 
editing,  acting,  engineering,  authorship,  etc.,  also,  the 
collective  body  of  those  following  such  vocation.  New 
Standard  Dictionary,  1916  edition. 

A  Test  of  the  Adequacy  of  Tentative  Definitions 

Note:  Additions  should  be  made  to  the  columns 
below,  if  they  do  not  cover  all  branches  of  modern  profes- 
sional engineering,  exclusive  of  military  engineering. 


20.  Engineer:  One  whc 

is 

engaged  in: 

discovering 

the 

investigating 

developing 

principles 

controlling 

forces 

measuring 

powers 

conserving 

properties 

adapting 

substances 

utilizing  and/or 

elements  and /or 

instructing 

resources 

others  concerning 

OF  NATURE: 

And/or  one  who  is  engaged  in: 

Inventing 

\ 

'for  utilizing 

discovering 

employing 

'the 

devising 

controlling 

principles 

tigating 

directing 

forces 

developing 

means 

rendering 

powers 

'ling 

methods 

available 

properties 

tructing 

processes 

adapting 

substances 

ing 

machines 

transforming 

elements  and/or 

produi 

apparatus 

generating 

resources 

making 

es  and  or 

distributing 

i,    OF  NATURE. 

operating 

structures 

and /or 

employing 

t.      transmitting 

prai  tiring  and 

or 

ting  others 

ning 

Alfred  W.  Kid 

die 

Detailed  Description  of  Professional,  Civilian* 

Engineering  to  Include  Members  of  all 

Branches  of  the  Profession 

{Exclusive  of  Military  Engineering.) 

Note:  Emendations  may  be  made,  if  the  following 
statement  is  not  sufficient.  It  is  intended  to  be  used  as 
an  aid  in  framing  definitions  of  "engineer"  and  "engin- 
eering". 

21.  A  -professional,  civilian  engineer  is  one  who,  being 
informed  in  the  natural,  mathematical  and  sociological 
sciences  and  the  industrial  arts,  is  engaged  in: 

1.  discovering  and  developing  forces,  materials  and  other 
resources  of  Nature; 

2.  measuring   forces   and   the   properties   of  materials 

(substances) ; 

3.  utilizing  resources  of  Nature  for  the  benefit  and 
convenience  of  Man; 

4.  inventing  machines;  structures,  processes  and  devices; 

5.  organizing  men,  equipment  and  facilities  for  con- 
struction or  production  or  demolition; 

6.  designing,  constructing  and/or  maintaining  or  demo- 
lishing structures; 

7.  designing,  constructing  and/or  maintaining  or  demo- 
lishing machines  of  all  kinds,  and/or  directing  their 
operation; 

8.  designing,  constructing  and  /or  maintaining  or  demo- 
lishing ways  and  means  of  communication,  transport- 
ation, illumination,  heating  and  ventilation,  and/or 
facilities  therefor,  and/or  directing  their  operation; 

9.  designing  and  constructing  vehicles,  vessels  and  other 
means  for  transporting  persons  and/or  goods  on,  in, 
through,  over,  under  land,  water,  air; 

10.  investigating  properties,  projects,  prospects  and  routes ; 

11.  investigating  methods,  efficiency  and  economy  of 
construction,  production  and/or  operation; 

12.  surveying  land,  bodies  of  water,  mines,  structures, 
and  quantities  of  materials,  incidentally  to  other 
functions  of  professional  practice; 

13.  excavating,  embanking,  grading,  tunneling; 

14.  inspecting  and  testing  materials,  methods,  processes, 
machines  and  structures; 

15.  generating  and /or  transmitting  power,  light,  heat 
and  intelligence; 

16.  regulating,  surveying,  conserving  and  utilizing  water 
and  other  natural  resources; 

17.  regulating  streams  for  prevention  of  floods  or  improve- 
ment of  navigation; 


*Used  villi   the   early   broad    meaning   of  "civil",   as   the 
opposite  of  "mil Hori/". 
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18.  designing,  constructing,  maintaining  and/or  operating 
harbors,  harbor  works,  channels,  canals,  lighthouses 
and  other  aids  to  navigation; 

19.  reclaiming  waste  lands  by  drainage,  irrigation  and 
other  methods  of  improvement; 

20.  supplying  communities  and  industries  with  water; 

21.  draining  or  sewering  cities,  towns  or  other  areas; 

22.  disposing  of  sewage  and  other  wastes; 

23.  demolishing  structures  and  machines; 

24.  developing  and  improving  forests,  parks,  and  public 
and  private  grounds; 

25.  preparing  plans,  specifications,  contracts,  drawing, 
and  other  documents  for  purposes  of  construction, 
production  or  demolition; 

26.  and/or  directing,  instructing,  supervising  others  in 
any  of  the  above  functions; 

27.  and  /or  giving  advice  in  regard  to  any  of  said  functions; 

28.  and /or  directing,  instructing,  supervising,  or  super- 
intending those  performing  the  skilled  or  unskilled 
labor  involved  in  engineering  operations. 

29.  In  the  foregoing  paragraphs,  "construction"  is  meant 
to  include  assembling,  erection,  re -construction, 
alteration,  improvement  and  repair. 

30.  With  all  the  machines  and  structures  mentioned  above 
are  included  their  appurtenances. 

31.  In  all  the  functions  of  the  professional  engineer  the 
mental  elements  predominate,  including  the  ability 
to  originate,  adapt,  analyze  and  apply;  in  contra- 
distinction to  the  functions  of  the  mechanician, 
technician,  constructor,  computer,  craftsman,  or 
operative,  in  which  predominate  physical  or  mental 
skill  gained  by  instruction  and  repetition. 

22.    Some  Designations  of  Modern  Engineering 
Specialities 


Aeronautical  Engineering 
Agricultural  Engineering 
Automotive  Engineering 
Bridge  Engineering 
Cadastral  Engineering 
Cartographic  Engineering 
Ceramic  Engineering 
Chemical  Engineering 
Civil  Engineering 
Commercial  Engineering 
Consulting  Engineering 
Drainage  Engineering 
Efficiency  Engineering 
Electrical  Engineering 
Electric  Railway  Engineer'g 
Electrochemical  Engineering 
Experimental  Engineering 
Fire  Prevention  Engineering 
Forestry  Engineering 


Irrigation  Engineering 
Landscape  Engineering 
Management  Engineering 
Marine  Engineering 
Materials  Engineering 
Mechanical  Engineering 
Metallurgical  Engineering 
Military  Engineering 
Mill  Engineering 
Mining  Engineering 
Municipal  Engineering 
Nautical  Engineering 
Naval  Architecture  or  En- 
gineering 
Ordnance  Engineering 
Petroleum  Engineering 
Power  Engineering 
Radio  Engineering 
Railroad  Engineering 


Gas  Engineering 
Harbor  Engineering 
Heating  and  Ventilating 

Engineering 
Highway  Engineering 
Human  Engineering 
Hydraulic  Engineering 
Hydrographic  and  Geodetic 

Engineering 
Illuminating  Engineering 
Industrial  Engineering 


Rapid  Transit  Engineering 
Refrigeration  Engineering 
Research  Engineer. 
Safety  Engineering 
Sanitary  Engineering 
Signal  Engineering 
Structural  Engineering 
Telephone  Engineering 
Topographic  Engineering 
Valuation  Engineering 
Water  Supply  Engineering 


Historical  Notes  on  ''Engineer"  and  "Architect" 

23.  Historically  the  builders  of  fortifications,  the 
military  engineer,  and  the  builder  of  dwellings  and 
temples,  the  architect,  were  earliest  on  the  ground.  The 
distinction  was  then  between  soldier  and  architect,  not 
between  engineer  and  architect.  All  of  us  who  have 
translated  him,  remember  that  Julius  Caesar  built  a 
bridge,  —  and  we  know  of  the  military  Roman  roads  of 
England.  In  his  illuminating  lecture  on  "The  Romance 
of  Engineering",  Professor  C.  J.  Tilden,  of  Yale,  shows 
that  Vitruvius,  in  his  treatise  written  about  the  beginning 
of  the  Christian  Era,  divides  the  field  of  architecture  into 
three  main  divisions  as  follows: 


1. 


The  Art  of  Building. 

a.  The  construction  of  fortified  towns  and  of  works 
for  general  use  in  public  places  — 

I.  For  defensive  purposes  —  the  planning  of 
walls,  towers  and  gates,  permanent  devices 
for  resistance  against  hostile  attacks. 

II.     For  religious  purposes  —  the  erection  of  fanes 
and  temples  to  the  immortal  gods. 

III.  For  utilitarian  purposes  — the  provision  of 
meeting  places  for  public  use,  such  as  harbors, 
markets,  colonnades,  baths,  theatres,  prome- 
nades, and  all  similar  arrangements. 

b.  The  putting  up  of  structures  for  private  individuals. 


The  Making  of  Time-pieces, 
etc.) 


(Sundials,  water  clocks, 


The  Construction  of  Machinery  — 

a.    Civil  —  water  wheels,  screw  pumps, 
etc. 


hedometers, 


b.  Military — balistae,  catapults,  rams,  siege  machines, 
etc." 

The  very  considerable  Avignon  bridge  across  the 
Rhone  River  "(about  1200  A.D.),  with  eighteen  clear  arch 
spans  of  from  sixty-five  to  eighty  feet  each,  in  a  swift- 
flowing  river  subject  to  ice  jams,  was  regarded  as  a  work 
of  architecture.  The  term  Architect  of  Bridges  is  authen- 
tic. Michel  Angelo  (1475-1564)  was  not  only  the 
architect  of  St.  Peters,  but  he  designed  the  fortifications 
of  Rome. 

Leonardo  da  Vinci  (1452-1519)  not  only  made  plans 
for  Milan  Cathedral,  and  painted  the  "Last  Supper"  and 
"Mona  Lisa",  but  he  was  a  chief  military  engineer,  and 
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a  hydraulic  engineer  dealing  with  irrigation,  river  control 
and  harbor  works,  and  designed  a  flight  of  six  vessel-locks. 
He  styled  himself  engineer  as  well  as  architect. 

The  term  Architect  in  its  etymology  means  "Master 
Builder". 

In  the  evolution  of  construction,  two  classes  of 
builders  have  by  some  vagary  of  word-growth  been  ver- 
bally torn  apart  in  their  kinship  sometimes  questioned. 
It  is  odd  that  in  this  juggling  of  old  terms  and  the  emer- 
gence of  new  terms,  one  class  of  engineers,  —  and  a  class 
whose  work  is  of  the  highly-specialized,  technical  kind 
which  deals  with  the  direction  of  great  mechanical  forces, 
-  has  kept  the  old  family  name,  the  Naval  Architects. 
An  accident  of  name-evolution  has  tended  to  segregate 
one  class  of  master-builders,  from  the  other  classes  of 
master-builders.  It  may  be  thought  that  initiative  and 
imagination  are  the  qualities  of  architects,  while  engin- 
eers deal  with  the  prose  of  construction.  Analysis  will, 
however,  reveal  the  fact  that  eighty  per  cent  of  the 
architectural  structures  of  our  cities  are  commonplace, 
with  no  peculiar  beauty  or  originality.  Now  and  again 
a  Woolworth  building  springs  sky-ward,  worthy  of  the 
phrase  "frozen  music",  and  we  recognize  again  the  master- 
builder  of  the  sixteenth  century.  But  the  same  quality 
of  mind  went  into  the  wireless  telegraph,  the  airplane, 
the  Panama  canal  and  hydro-electric  developments  and 
transmission  at  Niagara.  Engineers  without  creative 
imagination  are  as  mediocre  as  architects  without  this 
same  vital  and  indispensable  attribute  of  the  master- 
builder.  Architects  must  recognize  that  scientific  ima- 
gination is  on  the  same  high  plane  as  their  own  best  crea- 
tive brought;  and  engineers  must  concede  the  esthetic 
contribution  of  architects  in  adding  to  the  durable 
satisfactions  01  life.  Both  are  creative  workers.  — 
Francis  C.  Shenehen,  M.  Am.  Soc.  C.  E. 


Definitions  cf  "Engineer"  and  "Engineering" 
as  Written  into  State  License  Laws 

Note:    Eleven    States    have    laws    regulating    the 
practice  of  engineering. 

24.  A  person  shall  be  regarded  as  practising 
ictural  <  ngineering  within  the  meaning  of  this  act  who 
is  engaged  in  the  designing  or  supervising  of  the  con- 
struction, enlargement,  or  alteration  of  structures,  or  any 
part  thereof,  for  others,  to  be  constructed  by  persons 
other  than  himself.  Structures  within  the  meaning  of 
this  act  are  all  structures,  having  as  essential  features, 
foundations,  columns,  girders,  trusses,  arches  and  beams, 
with  or  without  other  parts,  and  in  which  safe  design 
and  construction  require  that  loads  and  stresses  must 
be  computed  and  the  size  and  strength  of  parts  determined 
by  mathematical  calculations  based  upon  scientific 
principles  and  engineering  data.  A  person  shall  also 
be  regarded  as  practising  structural  engineering  with 
the  meaning  of  this  act  who  is  engaged  as  a  principal  in 
the  designing  and  supervision  of  the  construction  of 
structures  or  of  the  structural  part  of  edifices  designed 
solely  for  the  generation  of  electricity;  or  for  the  hoisting, 


cleaning,  sizing  or  storing  of  coal,  cement,  sand,  grain, 
gravel  or  similar  materials;  elevators;  manufacturing 
plants;  docks;  bridges;  blast  furnaces;  rolling  mills; 
gas  producers  and  reservoirs;  smelters;  dams;  reservoirs; 
waterworks;  sanitary  works  as  applied  to  the  purifica- 
tion of  water;  plants  for  waste  and  sewage  disposal; 
round  houses  for  locomotives;  railroad  shops;  pumping 
or  power  stations  for  drainage  districts;  or  power  houses, 
even  though  such  structures  may  come  within  the  defini- 
tion of  "buildings"  as  defined  in  any  act  in  force  in  this 
state  relating  to  the  regulation  of  the  practice  of  architec- 
ture.—  Illinois  Law,  1920. 

25.  Civil  engineering,  within  the  meaning  of  this  act, 
is  the  practice  of  any  branch  of  the  profession  of  engineer- 
ing other  than  mining,  metallurgical  and  military.  Said 
profession  embraces  the  design  and  supervision  of  the 
construction  of  all  public  or  private  utilities  except  those 
in  connection  with  mining  operations  exclusively,  and 
other  works  which  require  experience,  and  the  same 
technical  knowledge  as  engineering  schools  of  recognized 
reputation  prescribe  for  graduation. —  Idaho  Laio,  1919. 

26.  An  Engineer,  within  the  meaning  of  this  act,  is 
a  person  who  is  engaged  in  the  practice  of  the  profession 
of  engineering  in  any  of  its  branches,  except  military 
engineering. —  Colorado  Law,  1919. 

27.  Joint  Committee  Definition*  of  1915  was  written 
into  Florida  Law,  1917,  Oregon  Law,  1919,  and  Iowa 
Law  1919.  Florida  Law  omits  sentence,  "The  enumera- 
tion of  any  public  or  private  utilities  or  works  in  this 
section  shall  not  be  construed  as  excluding  any  other 
public  or  private  utilities  or  works  which  require  such 
experience  and  technical  knowledge  for  their  design  or 
the  supervision  of  their  construction."  Iowa  Law  omits 
the  same  sentence  and  inserts  after  the  words  "such  a 
contractor," — "or  the  construction,  improving,  or  extend- 
ing of  private  drains  or  drainage  works,  private  irriga- 
tion works,  private  water  supply  works,  or  other  works 
of  a  private  nature  shall  not  be  deemed  to  be  the  practice 
of  professional  engineering  within  the  meaning  of  this  act." 

Louisiana,  Michigan,  New  York,  Virginia  and 
Wyoming  license  laws  contain  no  definition. 


*See  page  388. 

Note. — Mr.  Flinn  follows  with  definitions  taken  from 
a  number  of  catalogues  of  American  universities  and 
engineering  schools  which  are  omitted  here. 
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Inundation  Work  with  the  British  Expeditionary  Force 

in  France 

G.  L.  Shanks,  A.M.E.I.C.,  Lieutenant,   Inundation  Section  R.  E.,  G.H.Q.,  B.  E.  F. 


War,  on  a  large  scale  in  a  civilized  country  between 
two  forces  about  evenly  matched,  requires  a  vast  output 
of  scientific  effort  on  the  part  of  the  victor  to  overcome 
an  intelligent,  energetic  and  ever  alert  enemy.  Medicine, 
of  course,  assumes  a  very  important  role  and  pure  science 
again  demonstrates  its  usefulness  in  blazing  new  trails  in 
the  forest  of  learning,  but  unquestionably  the  most 
important  work  is  performed  by  the  applied  scientist  or 
engineer.  It  seems  to  be  axiomatic  that  the  larger  the 
war  the  more  the  engineer  has  to  do  with  it.  Indeed 
the  late  war,  the  Great  War,  the  greatest  of  all  wars  in 
history,  has  been  publicly  called  the  engineer's  war,  by 
no  less  a  personage  than  Lloyd  George,  than  whom  there 
is  no  person  better  qualified  to  speak  with  authority. 

Take  the  chief  weapons  of  modern  warfare,  battle- 
ships of  all  sizes  (especially  submarines),  airships,  aero- 
planes, tanks,  heavy  artillery  (and  explosives  in  general), 
and  what  are  they  but  children  of  an  engineer's  brain? 
Poison  gas  stands  in  a  class  apart  as  a  product  of  pure 
science  but  in  its  actual  use  it  is  ineffective  and  in  fact 
dangerous  without  the  engineer's  skill. 

The  above  named  weapons  are  all  agencies  of 
destruction  but  it  must  not  be  assumed  that  the  engineer 
in  warfare  is  of  value  only  when  devising  and  operating 
destructive  forces.  Practically  all  of  his  peace  time 
activities  are  duplicated  in  warfare  with  this  fundamental 
and  all  important  difference,  —  in  peace  time  the  engineer 
is  called  upon  to  produce  results  as  economically  as 
possible,  in  war  he  must  produce  results,  at  any  cost,  if 
necessary. 

The  civil  engineer,  though  perhaps  less  directly 
concerned  than  his  mechanical  and  electrical  brethren, 
nevertheless  played  an  important  part  in  the  Great  War. 
In  the  forward  areas  bridging  and  water  supply  remained 
his  peculiar  work,  while  at  the  bases  harbor  and  dock 
work  were  looked  upon  as  his  specialty. 

No  Army  in  the  recent  war,  except  probably  the 
German  Army,  developed  its  engineer  service  to  anything 
like  the  proportions  or  to  include  anything  like  the  variety 
of  work  that  the  British  Army  did.  As  an  illustration 
of  this,  it  should  be  mentioned  that  the  War  Office  in 
London  is  preparing  official  records  on  "The  Work  of  the 
Royal  Engineers  in  the  European  War  1914-1919",  under 
the  following  synopsis, — 

Part  1.  General.  Development  of  the  Corps.  Causes 
that  led  to  the  formation  of  new  branches  and  units. 
Charts  to  show  organization  and  strength  of  the  Corps 
in  August  1914,  and  November  1918,  etc. 

Part  2.  Work  under  the  Director  of  Fortifications  and 
Works.  (This  includes  harbor  and  defence  work  around 
the  coast  of  the  British  Isles  and  at  interior  posts). 


Read  before  Montreal  Branch  of  The  Engineering  Institute  of 
Canada,  March  11th,  1920. 


Part  8.  Work  in  the  Field  under  the  Engineer-in- 
Chief,  B.E.F.  (France) 

Section   1 — General 

2 — Engineer  Intelligence 

3 — Defences 

4 — Bridging 

5 — Water  supply 

6 — Machinery,  workshops,  electricity. 

7 — Mining,  (shaft  driving  and  tunnelling) 

8 — Geology 

9 — Inundations 
10 — Camouflage 
11 — Anti -Aircraft  searchlights 
12 — Foreways  (Forward  Tramways) 
13 — Concrete  factories  and  defences 
14 — Experimental  section 
15 — Hutting  and  Encampments 
16 — Schools. 

Part  4.  Work  in  the  Field  under  other  branches  of 
the  Staff  (France). 

Section    1 — Maps 

2 — Gas  service 
3 — Forestry 
4 — Postal  section 
5 — Meteorological 

Part  5.  Work  in  the  Field  in  other  theatres  of  War. 

Section    1 — Egypt 
2 — Gallipoli 
3 — Mesopotamia 
4 — Salonika 
5 — West  Africa 
6 — East  Africa 
7 — Miscellaneous. 

Part  6.  Work  under  the  Director  of  Works — (France). 

Part  7.  Work  under  the  Director  General  of  Trans- 
portation. 

Part  S.  Supply  of  Engineer  Stores  and  Materials. 

To  the  above  should  be  added  other  sections  on  the 
work  of  the  Railway  and  of  the  Inland  Water  Transport 
services.  It  can  thus  be  seen  what  a  great  field  was 
covered  by  engineering  activity. 

The  subject  of  Inundations  will  now  be  dealt  with 
and  it  is  hoped  will  prove  of  interest  to  members  of  this 
Institute.  This  is  one  of  a  small  group  of  subjects 
(Camouflage,  Anti-aircraft  defences,  Gas  and  meteoro- 
logical) included  in  the  above  list  which  developed  during 
the  Great  War  from  nothing  to  quite  respectable  pro- 
portions. It  is  only  a  very  large  war  which  would 
differentiate  them  out  from  the  ordinary  engineer  work 
and  develop  them  into  highly  organized  specialties. 
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Inundation  work  with  the  British  Armies  in  France 
may  be  divided  into  four  distinct  phases  or  periods:— 

I  Preliminary  —  1914-1917 

II  1918  —  Defensive 

III  1918  —  Offensive 

IV  Reconstruction 

I.— Preliminary  —  1914-1917 

The  first  (preliminary)  period  covers  the  trench 
warfare  period  from  roughlv  the  First  Battle  of  Ypres 
(in  the  Winter  of  1914-1915)  to  the  Winter  of  1917-18. 
Looking  back  in  the  light  of  present  knowledge  it  was  a 
very  disappointing  period  from  the  inundation  stand- 
point, —  so  much  remained  undone  or  was  never  even 
thought  of.  that  could  easily  have  been  done.  The  very 
first  stand  of  the  British  force  to  come  under  fire  (General 
Smith- Dorrien's  II  Corps  along  the  Mons-Conde  canal) 
was  made  at  the  place  of  all  places  in  Northern  France, 
(the  Conde-Quievrain-Valenciennes  marsh)  where  inun- 
dation work  on  the  part  of  the  Germans  some  time 
afterwards  proved  so  effective,  yet  nothing  was  ever 
attempted.  A  few  hours  work  at  certain  critical  points 
along  the  bank  of  the  Mons-Conde  canal,  which  is  mostly 
above  the  level  of  the  surrounding  country,  would  have 
released  a  large  volume  of  water,  and  seriously  impeded 
the  advance  of  the  Germans  at  a  time  when  a  day's 
time  was  invaluable.  The  blame  for  this  lack  of  fore- 
sight must  rest  with  the  British  General  Staff  at  the  War 
Office,  since  the  French  General  Staff  and  Staff  College, 
years  before,  (as  will  be  shown  later)  had  prepared  detailed 
defence  plans  covering  all  features  of  this  work  in  case 
of  a  German  invasion. 

Detailed  hydraulic  studies  did  not  start  until  the 
retirement  of  the  Allies  in  1914  and  the  race  to  the  sea 
had  ended  in  the  trench  warfare  deadlock,   and  both 


A  typical  canal  view  in  the  area  subject  to  inundations 

is    the   Germans   left   it.    To   regain  control  on 

such  stretches  was  often  a  difficult  matter. 


sides  settled  down  to  more  or  less  permanent  residence. 
Naturally,  the  first  district  to  be  critically  examined  was 
the  low-lying  Flanders  coast  from  Ypres  to  Nieuport. 
German  attempts  by  shelling  to  destroy  the  water  gates 
at  Nieuport  and  hence  British  control  over  the  canal 
water-levels,  first  drew  (it  is  believed)  attention  to  the 
seriousness  of  the  problem  and  its  possibilities  for  defence. 
All  available  Belgian  records  were  'obtained  and  carefully 
studied  and  in  addition  precise  check  levels  were  run  and 
canal  and  stream  discharge  measurements  were  taken 
wherever  possible.  This  work  was  put  in  charge  of  Capt. 
A.  P.  McDermid  R.E.,  afterwards  Inundation  Officer  to 
the  Engineer  in  Chief  at  General  Headquarters,  and 
credit  must  be  given  to  him  for  the  first  scientific  attempt 
to  develop  inundation  work  in  a  tactical  sense.  The 
chief  difficulty  in  effecting  any  decisive  result  along  these 
lines  in  this  area  during  the  early  years  of  the  war  lay 
in  the  fact  that  the  important  canal  control  points  were 
fairly  evenly  divided  between  the  British  and  Germans, 
due  to  the  complicated  nature  of  the  canal  system  in  this 
part  of  Belgium  and  France,  and  neither  side  could  do 
anything  important  of  an  offensive  nature  without  im- 
perilling its  own  defences.  So  both  Armies  remained 
fixed  in  position  but  watching  each  other  for  the  first 
signs  of  weakness.  During  the  summers  of  1916  and 
1917  the  British  brought  from  England  into  this  area  a 
large  pumping  plant  on  a  shallow  draft  barge  and  this 
was  used  at  a  critical  point  to  pump  canal  water  from 
one  low  level  behind  the  British  line  to  another  low  level 
behind  the  German  line  over  a  high  level  stretch  (which 
both  armies  controlled)  and  so  keep  flooded  an  area  of 
country  which  the  Germans  especially  wanted  dry. 

On  the  balance  of  the  British  front  during  this 
period,  the  situation  was  considerably  different  and  there 
is  nothing  of  special  interest  to  report.  Any  inundation 
problems  that  arose  were  small  and  local  and  easily 
handled  by  local  units  and  personnel  without  reference 
to  more  than  Corps  or  sometimes  Army  Headquarters. 
During  this  period,  however,  the  British  Expeditionary 
Force  grew  from  the  original  "Contemptibles",  some 
160,000  strong,  to  five  British  Armies.  Over  the  five 
Chief  Engineers  of  the  Armies  was  appointed  an  Engineer- 
in-Chief  who  gradually  collected  about  him  a  staff  of 
specialists  and  serious  attention  was  devoted  to  such 
technical  and  tactical  problems  as  inundations,  and  canal 
and  river  control.  It  was  in  this  period  that  Brig. 
General  Liddell,  Deputy  Engineer-in-Chief,  made  a 
memorable  trip  to  the  French  War  Office  in  Paris  and 
obtained  invaluable  information  as  to  the  possible  defence 
value  of  inundating  the  low-lying  parts  of  the  chief 
river  valleys  in  North-East  France.  The  most  interesting 
and  valuable  document,  a  copy  of  which  was  obtained, 
was  the  proceedings  of  a  conference  held  in  1897  at  the 
instigation  of  the  French  Staff  College,  in  conjunction 
with  Engineers  from  the  Department  des  Ponts  et  Chaus- 
sees,  the  Department  of  Navigable  Waterways,  and 
Engineers  from  the  Belgian  General  Staff,  for  the  purpose 
of  considering  all  possible  defence  measures  in  case  of  a 
German  invasion  over  the  Belgian  frontier.  The  inun- 
dation part  of  this  report  contained  practically  all  the 
hydraulic  and  topographical  data  necessary  to  develop 
schemes  for  flooding  low-lying  areas  at  the  most  feasible 
points,  with  estimates  of  time,  volume  of  water  needed, 
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etc.,  and  a  full  list  of  control  points.  This  report  became 
the  basis  for  all  the  future  work  done  by  the  Inundation 
Section  R.  E.  One  copy  was  known  to  have  been  lost 
at  Lille  at  the  time  of  the  German  advance  in  1914  and, 
it  is  feared,  fell  into  the  enemy's  hands  as  all  his  future 
work  seemed  to  show  a  great  resemblance  to  the  schemes 
and  principles  laid  down  in  that  report.  Inundation 
warfare  in  the  latter  stages  of  the  war  (September- 
November  1918)  thus  became  a  game  of  chess,  as  it  were, 
between  two  opponents  who  each  knew  fully  the  rules  of 
the  game  and  what  the  other  could  do.  The  advantage 
lay  with  the  Germans,  however,  as  they  had  the  actual 
ground  and  stream  control  points  to  work  with. 

As  evidence  that  the  Germans  early  grasped  the 
tactical  value  of  inundations  in  defence  operations  may 
be  mentioned  the  fact  that  aerial  photographs  in  1916 
of  the  lower  Scarpe  River  Valley  (North- West  of  Valen- 
ciennes) showed  large  tracts  of  flooded  country  around 
St.  Amand  which  were  not  understood  until  a  prisoner 
confessed  that  the  German  engineers  had  been  practising 
an  inundation  stunt,  and  had  obtained  valuable  inform- 
ation as  to  proper  size  of  water  openings,  run-off  time, 
evaporation,  etc. 


The  four  chief  rivers  behind  the  British  line,  during 
the  period,  were  First,  The  Somme,  running  through 
Amiens,  Abbeville,  etc.;  Second,  the  Authie,  running 
through  Auxi-le-chateau;  Third,  The  Canche,  running 
through  Hesdin  to  Etaples  past  General  Headquarters 
at  Montreuil,  and  Fourth,  The  Aa,  running  through 
St.  Omer  to  Gravelines  on  the  Channel  Coast,  East  of 
Calais. 

The  topographical  and  hydraulic  features  of  these 
river  valleys  were  not  known  sufficiently  accurately  to 
plan  or  lay  out  any  areas  to  be  flooded  so  it  became 
necessary  to  make  hurried  surveys.  (With  characteristic 
British  thoroughness,  these  were  eventually  made  all  the 
way  back  to  the  coast,  on  each  of  the  above  mentioned 
rivers).  After  several  unsatisfactory  attempts  to  work 
with  detached  personnel  it  was  decided  to  organize  a  new 
unit  (Inundation  Section  R.E.,)  directly  attached  to  the 
staff  of  the  Engineer-in-Chief,  General  Headquarters. 

The  writer  joined  the  Section  on  June  7,  1918  as 
Senior  Subaltern,  and  was  immediately  assigned  to  the 
Somme  Valley  work  between  Amiens  and  Abbeville. 
It  may  be  of  interest  to  describe  the  work  on  this  stretch 


Birds  eye  view  of  the  intricate  canalized  river  system  of  Northern  France,  showing  the  inundated 

areas  mentioned  in  this  article. 


II. — Defence  Period  —  March  to  August  1918. 

This  period  covers  the  time  from  the  great  German 
offensive  on  March  21,  1918  until  August  8,  1918  when 
the  great  British  offensive  was  launched  at  Amiens  and 
the  final  decisive  stage  of  the  war  entered  into.  The 
initial  success  of  the  German  attack  made  it  absolutely 
imperative  to  develop  every  means  of  defence  to  the 
utmost,  and  inundation  work  began  to  assume  considerable 
importance,  especially  in  the  Somme  River  valley  behind 
Amiens.  Control  of  the  work,  along  with  other  special 
defence  schemes,  was  assumed  direct  by  General  Head- 
quarters and  the  Deputy  Engineer-in-Chief,  Brigadier 
General  Mclnnes,  C.M.G.,  D.S.O.,  R.E.,  a  Canadian  in 
the  regular  British  Army,  was  put  in  charge.  Unfor- 
tunately he  died  shortly  after.  Capt.  A.  P.  McDermid 
R.E.,  was  then  given  control,  under  the  Engineer-in-Chief, 
and  he  remained  in  charge  until  the  end  of  the  war. 


in  some  detail,  as  the  field  methods  first  worked  out  here 
were  used,  subsequently,  on  all  the  work  on  the  other 
three  rivers. 

The  Somme  is  a  canalized  river  flowing  in  an  old, 
well-eroded  valley  about  a  mile  wide  with  fairly  high 
ground  (50-100  ft.)  on  both  sides  of  the  valley.  The 
average  valley  slope  is  two  feet  per  mile,  and  single 
locks  are  spaced  approximately  six  miles  apart.  Barge 
traffic  is  fairly  heavy  in  peace  time  and  the  size  of  the 
barges  is  governed  by  the  size  of  the  lock  chambers, 
which  are  all  a  standard  size,  17'  x  126'.  During  the 
war  the  Inland  Water  Transport  Section  R.E.,  operated 
the  barges  on  all  these  canals  in  Northern  France  and  at 
each  lock  the  old  French  regular  lock-keeper  (eclusier) 
was  retained  to  operate  the  by-pass  control  gates,  and 
so  regulate  the  water  level  in  the  upstream  and  down- 
stream reaches.    The  minimum  depth  of  water  was  about 
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eight  feet,  the  average  width  at  water  level  was  approxim- 
ately fifty  feet,  the  sides  were  sloped  one  and  one-half  to 
one,  and  there  was  always  a  six  foot  tow-path  for  horse 
locomotion. 

At  this  stage  of  the  war  the  Germans  were  within 
six  miles  of  Amiens,  so  the  first  work  done  in  the  Somme 
Valley  was  to  develop  hastily  what  control  points  in  and 
around  the  City  of  Amiens  were  obviously  seen  to  be 
available  for  flooding  large  areas  of  low-lying  land  above 
the  city  towards  the  German  line.  All  culverts,  control 
gates,  by-passes  and  small  openings  were  blocked  by 
sand  bags  (or  stop-logs)  or  otherwise  prepared  for  imme- 
diate closure.  This  naturally  increased  the  flow  in  the 
two  main  channels  of  the  Somme  flowing  through  the 
city.  At  the  upstream  end  of  two  of  the  largest  bridges 
stop-log  control  dams  were  built  and  hung  by  tackle  so 
that  at  a  minute's  notice  they  could  be  dropped  into 
place.  Everything  was  ready  for  immediate  and  effect- 
ive action  should  the  Germans  advance  further,  but 
fortunately  the  scheme  was  not  needed. 

Next  a  hurried  reconnaissance  survey  was  made  of 
all  the  existing  water-pools  and  marshes  (old  peat  cutting 
grounds)  in  the  Somme  Valley  all  the  way  back  to  Abbe- 
ville, a  distance  of  twenty  miles.  These  were  sketched 
in  by  eye,  together  with  all  small  streams  emptying  into 
them.  Then  a  more  detailed  and  thorough  instrument 
survey  was  started  on  the  "spot-level"  method  over  the 
same  area,  starting  from  Amiens  and  working  down- 
stream. Taking  the  best  and  largest  scale  French  map 
of  the  valley  that  could  be  obtained  (r.f.  1  80000)  as  a 
basis,  level  readings  were  taken  on  such  points  from  side 
to  side  of  the  valley  and  on  as  many  points  as  were  con- 
sidered necessary  to  give  sufficient  topographical  data. 
Great  accuracy  of  lineal  measurement  was  not  essential 
so  distances  were  paced,  or  more  often,  estimated  by  eye. 
Accuracy  of  elevation  was,  however,  essential  and  all  rod 
readings  were  read  to  the  nearest  tenth,  of  a  foot  except 
those  on  Bench-Marks  and  Turning  Points  which  were 
read  to  the  nearest  hundredth  of  a  foot.  The  level 
bubble  of  a  five  inch  English  transit  was  used  for  the 
work  and  all  work  was  based  on  Bench-Marks  of  the 
French  Nivellement  General.  Each  and  every  lock, 
by-pass  control,  sluice,  bridge,  culvert,  etc.,  in  the  area 
was  measured  and  indexed,  and  the  inundation  scheme 
for  the  valley,  when  completed,  contained  detailed 
instructions  for  handling  each  of  these  control  points. 

The  Aa  River,  like  the  Somme,  is  a  canalized  river, 
but  the  Authie  and  the  Canche  are  not.  Numerous 
mills  along  the  banks  of  these  streams,  however,  furnish 
control  pomis  by  means  of  their  barrages  (dams)  and 
weirs.  Wherever  possible,  the  stream  discharge  was 
measured  at  these  wens,  otherwise  the  cross-section  and 
surface-float -velocity  method  was  used. 

In  all  cases,  the  underlying  idea  was  to  so  obtain 
control  thai  a  large  volume  of  water  might  be  quickly 
applied  over  as  large  an  area  of  land  as  possible  but  not 
to  a  greal  depth.  Experience  proved  that  a  shallow  pond 
or  marsh  is  desired  for  inundation  purposes  rather  than 
a  lake.  A  lake  is  navigable  by  rafts  or  other  craft  but 
a  marsh  furnishes  just  as  valuable  an  obstacle  and  is  in 
addition,  absolutely  impassable  to  all  arms  except  aircraft. 


Canadians  making  emergency  repairs  to  lock-gates  in 
an  effort  to  regain  control  of  water  level. 

1 1 1. —Offensive  Period— September  to  November  1918. 

This  period,  in  its  variety  and  difficulty  of  work  is 
of  far  greater  interest  than  any  of  the  other  three  periods. 
The  Hun,  by  this  time  in  retreat,  had  learned  his  inun- 
dation lessons,  and  was  proceeding,  as  far  as  he  could,  to 
put  into  effect  the  different  schemes  that  had  been  so 
carefully  worked  out  by  the  French  Staff  College  back 
in  1897.  It  therefore  became  the  function  of  the  Inunda- 
tion Section  at  General  Headquarters  to  advise  the 
Enginer-in-Chief  in  advance,  (and  through  him  the  Chief 
of  the  General  Staff)  what  to  expect  as  the  British  Armies 
advanced  and  to  act  in  a  consulting  capacity  regarding 
any  and  all  river  and  canal  technical  problems  as  they 
arose.  A  typical  case  in  point  is  as  follows:  —  One 
morning  an  aerial  photograph  was  brought  in  which 
showed  the  Germans  starting  a  dam  across  an  important 
canal  far  behind  their  front  line.  On  examination  it  was 
soon  apparent  that  when  the  stream  was  dammed  and  a 
cut  made  through  the  canal  bank  a  short  distance  above 
the  dam  a  large  area  of  country  would  be  flooded.  The 
Chief  of  the  General  Staff  was  immediately  advised, 
through  the  Engineer-in-Chief,  of  the  seriousness  of  the 
work.  Next  morning  another  aerial  photograph  of  the 
same  spot  was  brought  in  which  showed  how  effectively 
the  British  bombing  planes  had  spoilt  the  German's 
little  scheme. 

Of  the  four  main  rivers,  the  Sambre,  The  Escaut 
(Scheldt  in  Belgium)  the  Scarpe  and  the  Lys,  followed 
by  the  British  Armies  in  the  final  advance,  the  Escaut 
and  the  Scarpe  with  their  lateral  connecting  canals 
(Sensee  and  Haute  Deule)  were  by  far  the  most  susceptible 
of  being  developed  as  serious  tactical  obstacles  bv  means 
of  inundations,  and  it  is  an  interesting  point  to  notice 
that  the  Canadian  Corps  (as  the  centre  Corps  of  the 
First  Army)  happened  to  be  on  the  part  of  the  Front 
opposite  these  obstacles  and  was  the  direct  means  of 
overcoming  same. 

The  writer  was  posted  for  duty  as  Inundation 
Officer  to  the  Chief  Engineer  of  the  1st  Army  on  October 
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15,  1918  and  immediately  attached  to  the  Staff  of  Maj. 
General  W.  B.  Lindsay,  Chief  Engineer  of  the  Canadian 
Corps  as  General  Headquarters  Inundation  Officer, 
remaining  there  until  Mons  was  captured  on  November 
11th. 

The  only  three  districts  in  which  it  was  possible  for 
the  Germans  to  develop  any  large  inundation  areas  and 
cause  any  serious  tactical  obstacles  were:  First,  the  lower 
reaches  of  the  French  Escaut  River  (Especially  around 
Conde);  Second,  the  lower  reaches  of  the  Scarpe  River 
from  Lallaing  to  St.  Amand;  Third,  Part  of  the  Haute 
Deule  Canal  from  Lille  upstream  to  Wavrin. 

The  Escaut,  a  canalized  river  from  Cambrai  down 
to  the  sea  has  three  important  tributaries  (La  Selle 
River,  L'Ecaillon  River,  and  la  Rhonelle  River)  below  its 
junction  with  the  Sensee  canal  at  Estrun  (or  Bassin 
Rond)  and  a  large  flow,  which  the  Germans  used  to  the 
utmost  in  developing  their  Conde  marsh  inundation 
scheme. 

The  Scarpe  River,  starting  at  Arras,  is  joined  at 
Corbehen  by  the  Sensee  canal,  and,  under  dual  control, 
flows  through  Douai,  from  where  it  splits,  part  of  the 
flow  going  down  the  Scarpe  River  (canalized)  to  join  the 
Escaut  at  Mortagne  and  the  rest  going  down  the  Haute 
Deule  canal  through  Lille.  The  only  possible  source  of 
water  for  the  Lille  inundation  scheme  is  from  this  supply. 

The  Sensee  canal,  joining  the  Scarpe  and  the  Escaut, 
is  fed  by  the  famous  Arleux-Palluel  marsh,  at  Palluel,  the 
junction  of  the  Sensee  and  the  new  canal  du  Nord.  This 
marsh  is  six  feet  above  the  water  level  in  the  Sensee  canal 
and  furnishes  a  constant  supply  of  water,  but  was  fairly 
low  in  the  autumn  of  1918.  There  is  no  lock  in  the 
Sensee  canal  between  Goeulzin  and  Iwuy,  (on  the  Escaut), 
and  the  water  level  at  both  these  locks  falls  away  towards 
the  Scarpe  and  Escaut  Rivers  respectively  so  it  is  self 
evident  that  this  high  level  Sensee  Canal  is  really  a 
feeder  to  either  the  Scarpe  or  the  Escaut,  depending  on 
the  lock  manipulation.  It  was  thus  very  important  in 
the  inundation  problem. 

Below  Corbehen,  the  Scarpe  flow,  (or  the  Scarpe  and 
Sensee)  could  be  sent  down  either  by  the  diversion  canal 
to  the  west  of  Douai  or  down  the  old  river  channel  through 
the  city  itself.  The  two  locks  (one  on  the  Scarpe  proper 
and  one  on  the  Haute  Deule  at  its  junction  with  the 
Scarpe)  at  Fort  de  Scarpe  below  Douai,  were  probably 
the  two  most  important  locks  dealt  with  on  this  work. 
By  proper  manipulation,  the  whole  flow  of  the  Scarpe 
for  Scarpe  and  Sensee)  can  be  choked  off  from  going  on 
down  towards  St.  Amand  and  can  all  be  diverted  down 
the  Haute  Deule  canal.  This  was  actually  done  by  the 
Canadians  immediately  after  Douai  was  captured  (by  the 
VIII  Corps  on  October  17th)  and  was  undoubtedly  the 
means  of  preventing  any  serious  floods  along  the  lower 
Scarpe,  where  they  might  have  been  expected.  Lille,  by 
this  time,  was  in  British  hands. 

But  the  first  serious  problem  confronting  the  Cana- 
dians, before  Douai  was  captured,  was  to  choke  off  the 
Scarpe  River  flow  and  prevent  any  water  from  reaching 
Douai  to  form  local  inundations  there.  This  was  solved 
partly  by  ponding  in  the  headwaters  around  Arras,  but 


chiefly  by  reviving  an  old  trick  of  the  Duke  of  Marl- 
borough, when  defending  Douai  in  1676.  The  lock  and 
by-pass  at  Vitry  were  blocked  as  much  as  possible  and 
a  cut  made  upstream  in  the  river  bank  of  the  Canal  at 
Biache  with  the  result  that  the  Scarpe  water  found  its 
way  down  a  small  valley  into  the  Arleux-Palluel  marsh, 
which  was  low  and  could  absorb  a  large  quantity.  As 
soon  as  Douai  was  captured  the  break  was  mended  and 
the  Scarpe  resumed  its  natural  course. 

By  means  of  blocking  the  lock  on  the  Escaut  at 
Pont  Malin  (below  Bassin  Rond)  and  opening  the  lock 
at  Gouelzin  on  the  Sensee,  the  whole  flow  of  the  Escaut 
above  Pont  Malin  can  be  diverted  down  the  Sensee  and 
Haute  Deule  canals  through  Lille  and  this  was  also  done 
by  the  Canadians,  in  due  course,  to  prevent  all  water 
possible  from  reaching  the  already  large  inundation 
obstacle  between  Valenciennes  and  Conde.  This  marsh 
had  already  been  completed,  however,  in  a  tactical  sense 


Aerial  view  of  La  Folie  Lock,  No.  13  below  Valenciennes 

in   the    Conde   Marsh   inundated   area 

along   the    Escaut  River. 

and  functioned  perfectly  in  that  it  forced  the  Canadians 
to  stand  and  capture  the  city  of  Valenciennes  by  a  direct 
attack  instead  of  by  their  previously  successful  method 
of  flanking  envelopment.  It  was  the  outstanding  example 
in  the  War  of  the  value  of  inundation  scientifically  carried 
out,  as  a  means  of  defence. 

IV. — Reconstruction  Period — After  the  Armistice. 

As  the  result  of  a  conference  held  at  Roubaix  on 
November  12,  1918,  between  representatives  from  the 
Belgian  Army,  French  Army,  the  First,  Second  and  fifth 
British  Armies,  and  British  General  Headquarters,  the 
control  of  all  canals  and  rivers  on  the  first,  fifth  and 
second  British  army  fronts  from  Cambrai  to  Oudenarde 
(on  the  Scheldt  above  Ghent)  was  put  in  the  hands  of 
Brigadier  General  C.  J.  Armstrong,  C.B.,  C.M.G.,  Chief 
Engineer  VII  (British)  Corps,  formerly  Chief  Engineer 
Canadian  Corps  and  a  Member  of  this  Institute.  The 
writer  was  attached  to  his  staff  as  Inundation  Officer. 
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The  chief  problems  were:  —  First,  to  devise  ways  and 
means  of  regaining  control  of  the  Escaut  and  Scarpe 
rivers  since  practically  all  the  locks  and  control  points 
had  been  destroyed  by  the  Germans  and  the  two  streams 
were  in  effect  free-running  rivers.  Second,  to  drain  the 
inundated  areas.  Third,  to  clear  away  all  channel 
obstructions.  Fourth,  to  rebuild  as  many  of  the  locks 
and  by-passes  as  the  available  labor  and  material  would 
permit  and  in  so  far  as  this  rebuilding  scheme  was  agree- 
able to  the  French  and  Belgian  Governments. 

Practically  no  rebuilding  was  done,  but  a  serious 
attempt  was  made  to  regain  control  of  the  streams  at 
critical  points  by  means  of  stop-logs,  etc.  A  detailed 
survev  was  made,  on  foot,  of  the  Scarpe,  the  Sensee, 
the  Haute  Deule,  the  Escaut  from  Cambrai  to  Oudenarde, 
the  Mons-Conde,  the  Pommeroeul-Antoing,  and  the 
Blaton-Ath  canals,  to  obtain  some  idea  of  the  work  to 
be  done,  and  the  report  on  the  Mons-Conde  canal  is  quite 
typical  of  conditions  as  the  Germans  left  them  in  this 
part  of  France. 

The  attached  appendices,  are  self  explanatory. 
They  explain  in  greater  detail  some  of  the  more  important 
points  and  problems  mentioned  in  the  preceding  summary. 
The  VIII  Corps  being  situated  on  the  left  of  the  Cana- 
dians, or  downstream  on  the  Escaut,  the  inundation 
situation  as  developed  on  its  front  is  almost  of  equal 
interest  with  that  on  the  Canadian  Front. 

The  War  Diary  Extract,  is  of  special  interest  as  it 
shows  the  great  amount  of  important  work  that  was  done 
in  two  critical  weeks  in  October  during  the  final 
advance  of  the  Canadian  Corps. 


(Copy) 

First  Army  No.  G.S.  1406/4 

VIII  Corps. 
Adv.  XXII  Corps. 
Adv.  Canadian  Corps. 

The  Army  Commander,  (Genl.  Sir  Henry  Home,) 
directs  that  the  following  principles  be  followed  in  dealing 
with  the  inundation  in  the  Scarpe  and  Sensee  Valleys: — 


. 
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(a)  Regain  control  of  the  flow  of  all  canal  water  — 
1.     by  immediately  regulating  water  to  normal  flow 

at  all  locks  captured. 

11.     by    replacing    damaged    locks    and    dams    with 
temporarily  built  adjustable  barrages. 

(b)  Drainage  of  the  valley  of  the  Trinquis  brook  as 
far  as  l'Ecluse  and  allowing  water  to  impound 
in  the  reservoirs  in  the  vicinity  of  Palluel 
as  far  as  possible. 

(c)  Prevention  of  any  abnormal  flow  of  water  being 
sent  down  the  Haute  Deule  Canal  or  the  lower 
Scarpe  Canal,  or  any  inundations  being  formed 
in  the  valley  of  the  Sensee  between  Arleux  and 
Estrun. 

2.  Corps  will  be  responsible  for  the  immediate 
regulation,  when  possible,  of  captured  lock  gates.  The 
Canadian  Corps  will  be  responsible  for  all  work  on  the 
Scarpe  and  Sensee  Canals  up  to  Corbenham  inclusive. 

3.  To  carry  out  the  principles  enumerated  above 
the  following  courses  are  suggested: — 

(a)  The  breaks  in  the  banks  of  the  Scarpe  Canal 
should  be  repaired  and  locks  at  Biache,  Vitry  and 
Corbenham  should  be  controlled. 

(b)  All  dams  and  obstacles  to  drainage  in  the  valley 
of  the  Trinquis  River  should  be  removed,  and  an 
adjustable  dam  built  at  the  entrance  to  the  Malderez 
Canal  at  Palluel  and  any  other  openings  from  the  Palluel 
lagoons. 

(c)  If  the  lock  at  Goeulzin  has  been  destroyed,  the 
lock  at  Estrun  should  be  regulated  so  that  no  abnormal 
amount  of  water  flows  from  the  Escaut  into  the  canals 
north  of  Douai. 

Later  a  regulator  may  be  possible  at  the  disused 
lock  at  Pont  de  la  Redoute  (L.31.a.3.3.) 

4.  A  precis  of  information  re  inundations  is  attached 
for  information. 

5.  A  special  inundation  officer  from  General  Head- 
quarters is  being  attached  to  the  Canadian  Corps  to  give 
technical  advice,  and  to  see  that  General  Headquarters 
are  kept  in  close  touch  with  all  action  taken  by  the  First 
Army  and  co-ordinate  it  with  the  rest  of  the  British  front. 


First  Army, 

13th  October  1918 


(sd)  S.  H.  J.  Nicholson, 
Lt.-Col.  for  Major-General, 

General  Staff,  First  Army. 


Canal  scene  in  French  town,  showing  bridge  demolished 

by  the  Germans.     Control  of  the  water  level   is 

very  important  in  such  stretches  as  these. 


(Copy) 

Precis  of  Information  re  Inundations 

(Checked  with  General  Headquarters  Inundation  Officer, 
7th  October,  1918) 

1.     Canal  du  Scarpe. 

The  lock  at  Vitry  has  been  closed,  and  the  south 
canal  bank  cut  at  1.18.a.7.8.  All  the  Scarpe  water  has 
inundated  the  low  ground  down  to  Palluel  and  filled  up 
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the  reservoirs  and  lakes  known  as  Serpentine,  l'Ecluse, 
Palluel,  and  Arleux.  The  flow  of  these  marshes  is 
controlled  :— 

(i)    West  of  l'Ecluse  at  Mill  J.36.b. 

(destroyed  by  us) 

(ii)    Road  bridge  J.30.d.  (destroyed) 

(iii)  Palluel  Q.ll.a.9.8.  where  Sensee  River  falls  into 
Malderez  Canal.  This  barrage  was  destroyed  by 
the  enemy  and  the  water  is  reported,  on  7th 
October,  to  be  flowing  through  a  10  feet  gap,  4 
feet  deep,  into  the  Malderez  Canal,  which  leads 
to  the  Canal  du  Nord. 

(iv)  Lock  and  barrage  at  Pont  de  Prussien  — 
Q.5.C.9.7.  —  which  is  under  close  machine  gun 
fire  of  enemy. 

(v)  Possibly  sluices  on  the  Riviere  de  Moulins  at 
Arleux  —  K.35.d.2.1.  —  but  this  is  said  to  be 
unimportant. 

All  the  water  enters  the  Canal  du  Nord  at 
Q.6.C.I.3.  Where  it  is  going  is  unknown,  but  is  discussed 
in  para.  4. 

2.    Canal  du  Sensee. 

This  Canal  flows  from  the  Escaut  at  Estrun  to  the 
Scarpe  Canal  at  Corbenham.  One  lock  exists  at  Goeuzin 
with  a  fall  of  16  feet.  The  locks  at  Fressies  and  Pont  de 
Redoute  (L.31. 2.3.3.)  are  reported  as  having  been  done 
away  with,  but,  from  the  air  photo,  the  latter  can  be 
blocked. 

By  blocking  this  point,  or  closing  the  Goeulzin 
lock,  water  from  the  Palluel  marshes  can  be  sent  down 
the  Sensee  Canal  to  Estrun,  and  thence  into  the  Canal 
de  l'Escaut. 

If  the  lock  at  Estrun  is  closed  and  dammed,  the 
Valley  from  Palluel  to  Estrun  could  eventually  be  inun- 
dated. If  the  lock  on  the  l'Escaut  Canal  at  Bouchain 
were  dammed,  and  the  lock  at  Estrun  open,  more 
formidable  inundations  could  be  made,  as  the  waters  of 
the  Canal  de  l'Escaut  would  be  available. 

At  present,  it  seems  as  if  a  dam  might  exist  at  Pont 
Rade  —  M.18.b.  —  as  air  photos  show  signs  of  flood  on 
the  south  side  of  the  Canal. 

It  may  further  be  noted  that  the  River  Sensee 
ceases  as  such  West  of  the  Canal  du  Nord  at  Palluel 
—  there  is  no  through  connection.  It  commences  again 
east  of  the  Canal  du  Nord  in  two  branches: — 

(a)  Flows  from  the  vicinity  of  Palluel  in  the  marshes 
east  of  the  Canal. 

(b)  Leaves  the  Canal  at  Le  Moulinet—  K.17.  central 
—  through  sluices  in  the  Canal  bank,  and 
flows  into  the  Scarpe  Canal  at  Lambres. 

3.  If  we  could  now  open  the  dam  at  Vitry,  stop 
the  cut  in  the  bank,  allow  the  Scarpe  water  to  flow 
down  the  Scarpe  Canal,  and  keep  the  dam  at  Palluel 
open,  it  is  probable  that  the  marshes  would  be  drained 
from  Biache  to  l'Ecluse  in  a  few  months.    These  marshes 


would  then  act  as  an  empty  reservoir,  and  if  we  again 
impounded  the  waters  of  the  Scarpe  and  Sensee  and  the 
Souchez  River  at  Lens,  no  water  would  go  into  the 
enemy's  canals  at  the  lower  Scarpe  or  Haute  Deule  Canals 
for  a  month  or  two,  while  these  main  sources  of  supply 
were  filling  the  marshes.  This  should  prevent  inundations 
in  the  spring,  possibly  stop  navigation,  and  generally 
embarrass  the  enemy. 

4.  The  only  control  we  could  have  at  present  is  at 
Palluel — Q.ll.a.9.8.  Arrangements  have  been  made  to 
dam  this  if  required. 

(a)  The  water  escaping  may  be  going  down  the 
Canal  towards  the  Haute  Deule  Canal,  if  the  lock 
at  Goeulzin  has  been  opened,  but  it  seems  that  if  the 
enemy  was  in  urgent  need  of  the  Scarpe  water,  he 
would  open  the  dam  at  Vitry  and  close  the  cut  he  made 
at  1.18  a.  the  inundations  necessary  to  guard  his  flank 
along  the  Trinquis  Brook  having  been  made,  but  it 
is  also  probable  that  if  the  flow  from  the  Scarpe  Canal 
is  stopped,  the  inundations  as  far  east  as  Sailly  will  drain 
away  in  3  or  4  days. 

(b)  If  he  has  closed  the  Goeulzin  lock,  or  made 
a  dam  at  Pont  de  la  Redoute  to  send  water  down 
towards  Estrun,  there  are  little  signs  of  inundation  at 
present.  The  photos  show  he  had  a  control  at  Q.6.b.2.8., 
and  the  water  is  now  flowing  through  a  gap  in  the  east 
of  the  control.  If  he  had  intended  this  control  to  send 
the  water  from  the  Palluel  marshes  towards  the 
l'Escaut  he  would  have  put  it  at  Q.6.b.3.9. 

By  closing  the  dam  at  Q.ll.a.9.8.,  we  will  further  fill 
up  the  inundations  on  the  defensive  flank  from  Biache 
to  Palluel,  but  will  not,  probably,  do  much  additional 
flooding.  We  will  ensure  the  enemy  cannot  use  this 
water  for  flooding  in  the  Haute  Deule  Canal  or 
Lower  Scarpe  Canal,  or  Sensee  Canal,  but  the  area 
of  the  Sensee  Canal  from  Arleux  to  Estrun  could  be 
flooded  by  the  enemy  from  the  l'Escaut. 


(Copy) 

Canadian  Corps  War  Diary 

Field  Engineer,   Inundations 
October,  1918 

Oct.  11th.  Took  over  Inundation  work  in  Scarpe 
and  Sensee  Valleys  from  XXII  Corps. 

Oct.  12th.  Engineer  Instructions  No.  32  issued  re- 
garding control  of  water  in  Canal  System  near  Douai. 

1st  Bde  C.E.  advises  lock  in  Scarpe  at  Biache 
blocked  by  enemy  with  concrete;  also  canal  banks  cut 
on  S.  side  above  and  below  same  lock. 

1st  Bde  C.E.  advises  lock  on  Scarpe  at  Vitry 
destroyed  but  stop-logs  holding  3ft  head. 

Oct.  13th.  1st  Bde  C.E.  instructed  not  to  open 
Vitry  dams  until  waterway  farther  down  is  under 
control. 
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Oct.  t4th.  First  Army  Order  No.  G.S.1406  4  received 
regarding  control  of  water  in  Scarpe  and  Sensee 
Valleys.  Canadian  Corps  to  be  responsible  for  all  work 
down  to  Corbenham,  inclusive.  Precis  of  informa- 
tion re  inundation  possibilities  on  First  Army  front 
attached  to  above  order.  Precis  made  by  Maj.  Genl. 
Atkinson    and    checked    by  Capt.  MAcDermid,  G.H.Q. 

Oct.  t5th.  Received  Order  No.  G.435  21-1  from 
Canadian  General  Staff  to  direct  Scarpe  River  into 
Sensee  marshes;  also  to  prevent  Escaut  from  flowing 
West  into  Sensee  Canal. 

Oct.  16th.  4th  Bde.  C.E.  take  over  reading  of  water 
gauges  in  Sensee  marshes  near  Palluel  from  56th 
Division. 

C.R.E.  56th  Division  reports  that  damming  of 
Arleux-Palluel  crossing  floods  the  road  and  his  G.O.C. 
ordered  dams  lowered  to  leave  road  crossing  dry. 

Reconnaissance  made  of  storage  capacity  on 
Scarpe  Valley  at  Arras  with  view  to  impounding 
upper  Scarpe  water  there  to  prevent  enemy  using 
same  for  defensive  inundations  above  Douai. 

Oct.  17th.  8th  Division  closed  gaps  in  Canal  bank 
below  Biache  lock.  This  had  effect  of  increasing  flood 
over  roads  in  Sensee  Valley  down  to  Arleux-Palluel, 
so  1st  Bde  C.E.  were  ordered  to  open  same  immediately, 
thus  keeping  greater  part  of  Scarpe  flow  down  Scarpe 
Valley. 

1st.  Bde  C.E.  report  W.L.  in  Sensee  Canal  N.  of 
Goeulzin  lock  dropped  8  ft. 

Oct.  18th.  Reconnaissance  made  on  Scarpe,  Scarpe 
deviation,  and  Sensee  Canals  near  and  through  Douai  by 
Major  Goldie,  Major  Fetherston  haugh,  and  2nd  Lieut. 
Shanks,  R.E.  showed  that  the  Germans;  before  retiring 
on  the  17th,  had  with  two  exceptions  demolished  all 
locks  and  control  points.  The  two  exceptions  were  the 
two  locks  (Sud  and  Nord)  on  the  Scarpe  Deviation  W. 
of  Douai,  which  were  blocked  with  earth,  stones,  etc. 
The  effect  of  all  this  demolition  was  to  pull  the  Scarpe 
and  Sensee  water  with  the  retiring  Germans  for  possible 
use  in  inundations  in  the  Lower  Scarpe  Valley.  First  Army 
orders  VIII  Corps  to  put  in  stop-log  dam  at  Fort  de 
Scarpe  lock  on  the  Scarpe  to  prevent  more  water 
escaping  into  Lower  Scarpe. 

Oct.  19th.  First  Army  Orders  (1)  Canadian  Corps  to 
put  in  stop-log  dam  at  Courcelettes  in  Middle  Scarpe 
and  to  clear  out  obstruction  at  Sud  lock  on  Scarpe 
Deviation. 

(2)  VIII  Corps  to  clear  out  obstruction  at  Nord 
Lock  on  Scarpe  Deviation  and  to  close  breach  in  west 
bank  of  Scarpe  Deviation  between  Sud  and  Nord 
Locks.  2nd  Bde.  C.E.  ordered  to  put  in  Stop-log  dam 
at  Pont  Malin  Lock  on  Escaut  and  to  close  breach 
in  East  Canal  bank  above  same  lock. 

Hams  at  Arras  closed  and  "G"  and  "Q"  Branches 
notified. 

First  Army  advise  that  Fifth  Army  want  water  in 
Haute  Deule  Canal  and  order  Canadian  Corps  to 
pass  as  much  water  down  as  possible. 


G.H.Q.  policy  at  this  stage  in  the  operations  was  to 
prevent  any  water  flowing  down  lower  Scarpe  or  Escaut 
Rivers  and  to  divert  Escaut,  Sensee,  and  Scarpe  flow  into 
Le  Haute  Deule  Canal  via  the  Scarpe  Deviation  West 
of  Douai. 

Oct.  21st.  1st  Bde.  C.E.  ordered  to  lower  stop-log 
dam  3  ft.  in  by-pass  at  Biache  Lock. 

Oct.  22nd.  2nd  Bde.  C.E.  finished  at  10.00  hours 
putting  in  stop-log  dam  at  Pont  Malin  Lock  and 
closing  breach  in  Canal  bank. 

Capt.  Curry,  I.W.T.,  arrived  to  take  over  control 
of  work  in  back  area  up  to  Fort  de  Scarpe  and  Pont 
Malin  Locks  inclusive. 

Oct.  23rd.  4th  Bde.  C.E.  report  dam  put  in  at 
Neuville  sur  l'Escaut  where  lock  was  destroyed  by 
enemy  on  retiring. 

2nd  Army  Troops  Coy.  C.E.  takes  over  control  of 
water  levels  at  Goeulzin,  Sud,  and  Courcelettes  Locks. 


Canadians  crossing  one  of  the  control  gates  at  Notre  Dame 

lock  No.  11  in  Valenciennes.     This  was  wrecked  in 

order  to  develop  inundations  above  the  city. 


4th  Bde.  C.E.  reports  condition  of  Escaut  locks  at 
Neuville,  Denain,  Haulchin,  and  Trith  St.  Leger  after 
enemy  retirement. 

Oct.  24th.  Engineer-in-Chief  advises  that  rising  water 
in  Haute  Deule  in  danger  of  overflowing  and  orders 
diversion  into  lower  Scarpe. 

First  Army  orders  closing  of  sluices  at  Arleux- 
Palluel  crossing. 

Oct.  25th.  C.E.  VIII  Corps  advises  floods  in  Haute 
Deule  endangering  bridges  and  requests  diversion  of 
Scarpe  water  into  Sensee  marshes. 

Discharge  of  Ecaillon  River  at  Thiant  measured  by 
Major  Fetherstonhaugh  and  2nd  Lieut.  Shanks  as  25- 
cub.  ft.  per.  sec. 
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Oct.  26th.  Discharge  of  Selle  River  at  Denain 
measured  by  2nd  Lieut.  Shanks  as  70  cub.  ft.  per.  sec. 

2nd  Army  Troops  Coy.  C.E.  take  over  gauge  read- 
ings at  Lecluse  and  Palluel  from  1st  Battn.  C.  E. 

3rd  Bde.  C.E.  report  reconnaissance  of  flooded  area 
in  Escaut  Valley  near  Lock  No.  14  at  Fresnes. 

2nd  A.T.  Coy.  C.E.  put  in  dams  at  Biache  and 
Arleux-Palluel  crossing. 

Oct.  27th.  First  Army  orders  flow  down  Haute 
Deule  to  be  kept  down  to  a  minimum  as  Fifth  Army 
not  ready  yet  to  receive  any  more.  E-in-C  and  First 
Army  advised  that  Canadian  Corps  holding  back  all 
water  possible. 

Reconnaissance  made  of  lock  at  Trith  St.  Leger 
and  flooded  area  near  there  by  Major  Goldie  and  2nd 
Lieut.  Shanks.  Canal  W.L.  North  of  Valenciennes 
reported  falling  rapidly.  2nd  A.T.  Coy.  C.E.  put  in 
dams  at  Arras. 

Oct.  28th.  Engineer  in  Chief  orders  no  more  water 
sent  down  Haute  Deule  and  to  impound  in  Sensee 
Marshes. 

Received  circular  order  from  Chief  Engineer  First 
Army  No.  3465/8/14  of  27-10-18  re  control  of  waterways. 

First  Army  orders  lock  opened  at  Fort  de  Scarpe 
to  allow  flow  down  lower  Scarpe  and  so  relieve  flow 
down  lower  Haute  Deule.  Also  orders  upper  gap  at 
Biache  opened  again  and  Scarpe  Canal  dammed  to  divert 
all  Scarpe  water  to  Sensee  marshes,  even  if  road  crossings 
flooded. 

Oct.  29th.  Engineer  Instructions  No.  42,  42a,  42b,  44, 
44a,  44b,  issued  re  action  to  take  in  order  to  gain  control 
of  Escaut  Canal  waterway  in  Valenciennes-Conde  Area 
during  and  after  pending  corps  operations  to  take 
Valenciennes  and  high  ground  east  of  same. 

Issued  detailed  instructions  to  4th  Bde.  C.E.  to 
lower  inundations  at  Trith  St.  Leger  in  order  that  a  road 
crossing  may  be  established  there. 

Issued  instructions  to  3rd  BDE.  C.E.  to  clear  as 
soon  as  possible  Locks  13  and  14  on  Escaut  and  all 
obstructions  between  them,  and  if  possible  drain  flooded 
area  near  them  back  into  canal. 

Oct.  80th.  Engineer  in  Chief  advises  Escaut  water 
being  shut  off  above  Cambrai  for  30  hours. 

(Sgd)  E.  C.  Goldie,  Major 
F.E.  Inundations,  for 

C.E.,  Canadian  Corps. 


(Copy) 

Canadian  Corps  Inundation  Situation 

(Nov.  8,  1918.) 

1.     Normal    flow    of  Escaut  diverted  into  Sensee 
Canal  by  means  of  dam  at  Pont  Malin  lock. 


2.  The  Sensee  River,  however,  contributes  its 
normal  flow  into  the  Escaut  Canal  below  Pont  Malin 
lock,  and  the  Selle  River  also  has  free  entry  into  the 
Canal  at  Denain.  The  Ecaillon  River,  which  had  been 
diverted  by  the  Germans  into  the  floods  between  Maing 
and  Trith  St.  Leger  has  been  blocked  and  now  resumes 
its  normal  course  into  the  Escaut  below  Thiant. 

3.  At  the  following  locks  which  are  demolished, 
there  is  no  control  over  the  Canal  flow: — 

Lock  No.  7  at  Neuville  sur  l'Escaut 

Lock  No.  8  at  Denain 

Lock  No.  9  at  Haulchin. 

4.  The  following  locks  (and  accompanying  bar- 
rages) are  intact  but  blocked  by  masses  of  earth  and 
road  metal. 

Lock  No.  10  at  Trith  St.  Leger 
Lock  No.  11  at  Valenciennes 
Lock  No.  12  at  Anzin 
Lock  No.  13  at  Bruay. 

5.  Lock  No.  14  at  Fresnes,  now  in  VIII  Corps 
area,  is  believed  to  be  intact  and  blocked  also. 

6.  The  key  control  points  for  the  inundations  above 
Valenciennes  are  (1)  Lock  No.  11,  (2)  Enemy  earth  dam, 
E.14.d.3.5. 

7.  The  drainage  problem  in  the  City  of  Valen- 
ciennes was,  for  a  time,  serious  on  account  of 

(1)  Lock  No.  12  being  blocked. 

(2)  Sluices  at  E.8.d.7.4.  being  partly  closed. 

(3)  Bridge  debris  dam  at  E.4.C.I.O. 

Sluices  (2)  have  been  opened  full  and  the  dam  (3) 
has  been  cleared  so  that  the  city  is  now  free  from  any 
danger  of  streets  being  flooded. 

8.  Locks  12  and  13  hold  the  Escaut  Canal  to  appro- 
ximately normal  level  but  there  is  no  flow.  90%  of  the 
water  passing  through  Valenciennes  flows  down  the 
Canal  de  Decharge  and  reaches  the  Escaut  Canal  again 
below  Lock  13  at  Bruay  after  passing  over  low  dams 
at  W.23.C.1.9.  and  W.17.a.9.1.  The  other  10%  flows 
down  the  old  Escaut  River  and  formerly  was  diverted 
East  at  W.ll.d.25.00.  into  the  floods  in  W.12.  etc.  It  is 
now  taking  its  normal  course  again  into  the  Canal  de 
Decharge. 

6.  The  Escaut  Canal  W.L.  between  locks  13 
and  14  is  rising  and  must  soon  overflow  its  banks  at  the 
lower  end  unless  relieved  by  opening  the  control  points 
at  Lock  14. 
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(Copy 

VIII  Corps  Inundation  Situation 
(Nov.  11,  1918.) 

1.  Fresnes  lock  No.  14,  R.20.d.3.9.  and  accompanying 
barrage  intact  but  blocked.     Drop  in  waterlevel-1'  6". 

Enemy  earth  dam  in  old  river,  R.20.C.7.6. — No  drop 
in  water  level. 

2.  Bridge  debris  dams  in  Conde 

1.  R.8.d.90.25  has  drop  of  1'6" 

2.  R.8.d.45.25.  has  drop  of  6" 

3.  The  floods  South  East  of  Conde  in  E.15.16.  etc., 
are  emptying  into  the  Haisne  River. 


Valenciennes  railway  station  as  the  Canadians  found  it; 
note  the  inundations  in  the   right   foreground. 

(i)    Through  10'  gap  in  S.  Canal  bank  R.lO.c.9.5. 

(ii)     Through  two  sluice  gates  in  S.  canal  bank  R.9. 
c.8.2.,  partially  opened. 

There  is  only  a  6"  head  at  these  openings,  so  that 
complete  drainage  is  impossible  through  these  openings 
as  the  main  flood  is  deep. 

4.    The  Haisne  River  has    a    heavy    flow   and    is 
blocked  as  follows: — 

(i)    Bridge  debris  dam  R.9.C.45.10  —  1'  drop 

(ii)    4-way  siphon   under   Ascaut   Canal   at    R.15.a. 
15.85  —  partially  blocked  by  floating  debris,  etc. 

(iii;    Large  enemy  earth  dam  at  R.7.d.8.6.  just  above 
junction  with  Escaut.    Immediately  above    this 


dam  there  is  a  50'  gap  in  the  South  Bank,  through 
which  the  river  is  pouring  and  flooding  R.7.,  Q.12, 
6,5,  etc.  There  is  also  a  gap  20'  wide,  through 
the  South  bank  immediately  below  the  dam  and 
part  of  the  flood  finds  its  way  back  into  the  river 
through  this  gap. 

There  is  a  2'  drop  in  water  level  at  this  dam. 

5.  Hergnies  lock  No.  15  and  accompanying  weir 
are  intact  as  far  as  the  masonry  is  concerned.  Both 
gates  are  partially  damaged  and  there  is  no  water  control 
there  or  at  the  weir.  The  drop  in  water  level  at  this  lock 
is  6". 

6.  Crown  of  metalled  road  at  Hergnies-Odonez 
crossing  only  18"  above  water  level  on  each  side.  There 
is  no  obstruction  in  the  Escaut  canal  at  this  point 
but  any  increase  in  the  canal  discharge  from  above  might 
flood  the  road. 

There  is  a  bridge  debris  dam  in  the  Jard  canal  on 
this  road  crossing  holding  up  18"  of  water. 

7.  Photographs  show  Rodignies  lock  No.  16 
apparently  intact,  but  holding  up  a  small  head  of  water. 

8.  Lock  in  Conde  R.9.C.2.3.  on  Mons-Conde 
canal  intact,  but  blocked.  Water  level  in  Mons-Conde 
canal  2'6"  lower  than  water  level  in  Escaut  canal  and 
escapes  into  Jard  canal  around  North  end  of  Conde. 

RECOMMENDATIONS.  In  order  to  clear  the 
inundations  from  the  Valenciennes-Conde  area  and  so 
prepare  the  channels  for  the  expected  winter  floods,  the 
following  steps  seem  necessary,  provided  the  channel  is 
clear  further  downstream  in  Fifth  Army  area: 

(a)  Demolish  earth  dam  at  R.7.d.8.6.  and  close 
upper  gap,  leaving  lower  gap  open  as  long  as  flood  flows 
into  Canal. 

(b)  Clear  away  all  obstructions  in  locks  at  Rodi- 
gnies, Hergnies  and  Fresnes  (in  that  order)  taking  care 
to  retain  water  control  if  needed. 

(c)  Clear  away  the  bridge  debris  dam  in  Conde 
(mentioned  above)  and  also  the  siphon  obstructions. 

(d)  Open  fully  the  sluice  gates  at  R.9.C.45.15.  and 
leave  these  open,  as  well  as  the  gap  at  R.lO.c.95.45.  as 
long  as  the  flow  is  towards  the  Canal. 

(e)  Clear  away  bridge  debris  dam  in  Jard  Canal 
at  Hergnies  -Odonez  crossing  and  any  other  obstructions 
m  either  Jard  or  Escaut  Canals  which  may  be  found. 

G.  L.  Shanks,  Lieut.  R.E., 
Inundation  Officer, 
att'd.  Canadian  Corps. 
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SECRETARY 
FRASER  S.  KEITH,  Montreal 


HALIFAX 

Chairman,    C.  E.  W.  DODWELL 
Sec.-Treas.,  FRED.  R.  FAULKNER 

Nova  Scotia  Technical  College,  Halifax,  N.S. 
Executive,      tK.  H.  SMITH 

tW.  P.  MORRISON 

tL.H.  WHEATON 

•H.  W.  L.  DOANE 

•J.  L.  ALLEN 

•A.  S.  ROBB 
(Ex-officio)    F.  A.  BOWMAN 

ST.   JOHN 

Chairman,    GILBERT  GRAY  MURDOCH 
Sec.-Treas.    HARRY  F.  BENNETT 

P.  O.  Box  398,  St.  John,  N.B. 
Executive,     C.  O.  FOSS 
G.  G.HARE 
C.  C.  KIRBY 
F.  P.  VAUGHAN 

QUEBEC 

Chairman,    A.  R.  DECARY 
Vice-Chair..  ALEX.  FRASER 
Sec.-Treas.,  A.  B.  NORMANDIN 

Room  120  Parliament  Bldgs.  Quebec  P.  Q. 
Executive.      W.  LEFEBVRE 
J.  A.  BUTEAU 
ALTHEOD   TREMBLAY 
Z.  LANGLAIS 

MONTREAL 

Chairman,    ARTHUR   SURVEYER 
Vice-Chair.,  J.  H.  HUNTER 
Sec.-Treas.,  J.  L.  BUSFIELD 

260  St.  James  St.,  Montreal 
Executive,      WALTER  J.  FRANCIS 

J.  DUCHASTEL 

S.  F.  RUTHERFORD 

K.  B.  THORNTON 

JOHN  T.  FARMER 

O.  O.  LEFEBVRE 

GEORGE  R.  MACLEOD 


OTTAWA 

Chairman, 

G.  B.  DODGE 

Sec.-Treas. 

M.  F.  COCHRANE 

Motor  Bldg.,  Sparks  St.,  Ottawa,  Ont 

Executive, 

A.  F.  MACALLUM 

K.  M.  CAMERON 

C.  P.  EDWARDS 

O.  S.  FINNIE 

A.  FERGUSON 

PETERBOROUGH 

Hon.  Chair 

R.  B.  ROGERS 

Chairman, 

R.  H.  PARSONS 

Vice-Chair. 

,  P.  L.  ALLISON 

Secretary, 

R.  L.  DOBBIN 

253  Hunter  St.,  Peterborough,  Ont. 

Treasurer, 

D.  L.  McLAREN 

Executive, 

C.  E.  SISSON 

P.  P.  WESTBYE 

JAS.  MACKINTOSH 

L.  D.  W.  MAGIE 

A. C.  KILLALY 

C.  H.  ROGERS 

KINGSTON 

Chairman,    ALEXANDER    MACPHAIL 
Sec.-Treas.,  W.  P.  WILGAR, 

Queen's  University,  Kingston,  Ont. 


OFFICERS  OF  BRANCHES 

TORONTO 
Chairman,    R.  O.  WYNNE-ROBERTS 
Secretary,      H.  A.  GOLDMAN 

127  Gore  Vale  Ave.,  Toronto,  Ont. 
Executive,      G.  T.  CLARK 

C.  R.  YOUNG 
T.  TAYLOR 
J.  C.  KRUMM 
H.  G.  ACRES 
W.  CHIPMAN 

HAMILTON 
Hon.  Chair.  ROBERT  HOBSON 
Chairman,    H.  U.  HART 
Vice-Chair.,  E.  H.  DARLING 
Sec.-Treas.,  J.  A.  McFARLANE 

258  Aberdeen  Ave.,  Hamilton 
Executive,      W.  G.  MILNE 

J.  W.  TYRELL 
(Ex-officio)     H.  B.  DWIGHT 

F.  W.  PAULIN 

NIAGARA   PENINSULA 
Chairman,    W.  P.  NEAR 
Vice-Chair.,  R.  P.  GIBSON 
Sec.-Treas.,  R.  P.  JOHNSON 

Box  245,  Niagara  Falls,  Ont. 
Executive,     H.  L.  BUCKE 

W.  H.  SULLIVAN 

F.  S.  LAZIER 

A.  J.  GRANT 
(Ex-offldo)    A.  C.  D.  BLANCHARD 

Lt.-Col.  R.  W.  LEONARD, 
BORDER    CITIES 

Chairman,    H.  B.  R.  CRAIG, 
Sec.-Treas.,  J.  E.  PORTER 

99  Victoria  Ave.,  Windsor,  Ont. 
Executive,     J.  J.  NEWMAN, 
H.  THORN 
M.  E.  BRIAN 

SAULT   STE.   MARIE 

Chairman.    J.W.  LeB.  ROSS 
Sec.-Treas.   GEO.  H.  KOHL 

c/o  Spanish  River  Pulp  &  Paper  Co., 
Sault  Ste-Marie,  Ont. 
Executive,     R.  S.  McCORMICK 

B.  E.  BARNHILL 
A.  G.  TWEEDIE 
J.  H.  RYCKMAN 

WINNIPEG 

Chairman,    W.M.SCOTT 
Sec.-Treas.,  GEO.  L.  GUY 

503  Tribune  Bldg.,  Winnipeg 
Executive,     E.  P.  FETHERSTONAUGH 

E.  E.  BRYDON-JACK 

A.  W.  SMITH 

J.  G.  LEGRAND 

J.  G.GLASSCO 

J.M.LEAMY 

SASKATCHEWAN 

Chairman,    Prof.  A.  R.  GREIG 
Vice-Chair.,  W.  R.  WARREN 
Sec.-Treas.,  J.  N.  deSTEIN 

2123  Retallack  St.,  Regina.  Sask. 
Executive,     J.  R.  C.  MACREDIE 
H.  McIVOR   WEIR 
W.  M.  STEWART 

D.  A.  R.  McCANNEL 
A.  J.  McPHERSON 

C.  D.  MACKIE 

L.  A.  THORNTON 
H.  S.  CARPENTER 


EDMONTON 

Chairman,    R.  J.  GIBB 
Sec.-Treas.,  R.  P.  GRAVES, 

Resident  Engineer  G.  T.  P. 
Edmonton,  Alta. 

D.  J.  CARTER 
Hon.  J.  L.  COTE 
L.  B.  ELLIOT 

A.  W.  HADDOW 

R.  JONES 

G.  W.  MacLEOD 
CALGARY 

Chairman,    P.  TURNER  BONE 
Sec.-Treas.,  ARTHUR  L.  FORD 

Dept.  of  the  Interior  Calgary,  Alta. 
Executive,      H.  B.  MUCKLESTON 

F.  W.  ALEXANDER 

G.  N.  HOUSTON 
Wm.  PEARCE 
G.  W.  CRAIG 

VANCOUVER 

Chairman.    E.  G.  MATHESON 
Sec.-Treas.,  J.  N.  ANDERSON, 

812  Board  of  Trade  Bldg.  Vancouver,  B.C. 
Executive,      A.  D.  CREER 

W.  G.  SWAN,  D.S.O. 
G.  A.  WALKEM 
WILLIAM  ANDERSON 
VICTORIA 

Chairman,    A.  E.  FOREMAN 
Vice-Chair., Col.  A.  W.  R.  WILBY 
Secretary,      H.  M.  BIGWOOD, 

610  Belmont  House,  Victoria,  B.C. 
Treasurer,     E.  DAVIS 
Executive,     R.  A.  BAINBRIDGE 
W.  M.  STOKES 
Capt.  W.  M.  EVERALL 
R.  W.  MACINTYRE 

ONTARIO  PROVINCIAL  DIVISION 

Chairman,    H.  B.  R.  CRAIG 
Vice-Chair.,  Major  W.  H.  MAGWOOD 

EX-OFFICIO   MEMBERS 

Lt.-Col.  R.  W.  LEONARD 

Brig.-Gen.  C.  H.  MITCHELL 

JOHN   MURPHY 

G.  GORDON  GALE 

J.  B.  CHALLIES 

P.  GILLESPIE 

w.  a.  Mclean 

A.  H.  HARKNESS, 

E.  R.  GRAY 
GEO   HOGARTH 
H.  B.  R.  CRAIG 

A.  C.  D.  BLANCHARD 
REPRESENTATIVES   OF   BRANCHES 
REX.  P.  JOHNSON,  Niagara  Peninsula  Branch 
M.  E.  BRIAN,  Border  Cities  Branch 
R.  K.  PALMER,  Hamilton  Branch 
R.  L.  DOBBIN,  Peterborough  Branch 
H.  G.  ACRES,  Toronto  Branch 
A.  B.  LAMBE,  Ottawa  Branch 
Lt.-Col.  A.  MACPHAIL,  Kingston  Branch 
F.  M.  PERRY,  Sault  Ste.  Marie  Branch 

REPRESENTATIVES  OF  NON-RESIDENT 
MEMBERS 

J.  A.  BELL 

H.  A.  BRAZIER 

G.  H.  BRYSON 

S.  B.  CLEMENT 

Major  W.  II.  MAGWOOD 

F.  D.  REID 
S«c-Tr*aa.,  A.  B.LAMBE,  Ottawa,  Ont. 
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Dates  of  Professional  Meetings 

The  Western  Professional  Meeting  will  be 
held  under  the  auspices  of  the  Calgary  Branch, 
at  Banff,  on  August  the  14th  to  18th  inclusive. 

The  Seventh  General  Professional  Meeting  will 
be  held  in  Niagara  Falls,  September  16th,  17th,  and 
18th,  and  the  Eighth  General  Professional  Meeting 
will  be  held  in  Halifax,  October  13th,  14th  and  15th. 

The  Annual  and  Annual  General  Professional 
Meeting  will  be  held  in  Toronto  on  February  1st, 
2nd  and  3rd,  1921. 


Tentative  Program,  Western  Professional 
Meeting  at  Banff 

August  14th  to  19th,   1920 

His  Honour  the  Lieutenant-Governor,  R.  G.  Brett  of 
Alberta  has  been  asked  to  give  the  opening  address,  which 
will  be  replied  to  by  S.  G.  Porter,  M.E.I.C.,  Lethbridge, 
Alta.,  and  P.  Turner  Bone,  M.E.I.C.,  Chairman  of  the 
Calgary  Branch,  and  each  Chairman  of  the  Western 
branches  has  been  asked  to  be  present  or  send  a  represent- 
ative, and  say  a  few  words  on  behalf  of  their  respective 
branches. 

Paper  on  "Concrete  in  Alkali  Soils"  by  A.  S.  Daw- 
son, M.E.I.C.,  chief  engineer,  Department  of  Natural 
Resources,  C.P.R.,  and  a  member  of  the  Special 
Committee  on  Concrete  and  Alkali  Soils.  The  entire 
committee  will  also  be  present  and  take  part  in  a 
general  discussion  of  this  subject. 

An  Illustrated  Lecture  on  "Power  Development  at 
Niagara  Falls"  or  "Hydraulic  Turbine  Design"  by  F.  H. 
Martin,  designing  engineer,  Winnipeg  River  Power 
Company. 

A  paper  on  "Architectural  Engineering"  by  R.  P. 
Blakey,  provincial  architect  of  Alberta;  discussion 
will  be  led  by  G.  Fordyce,  architect  of  Calgary,  Alta. 

A  paper  on  "Legislation  effecting  Engineers"  by  F.  H. 
Peters,  M.E.I.C.,  Commissioner  of  Irrigation,  Calgary. 
Discussion  of  this  very  important  matter  will  also  take 
place. 

Illustrated  Lecture  on  "Banff  in  Winter"  by  J.  M. 
Wardell,  A.M.E.I.C.,  superintendent  of  road  construc- 
tion, Parks  Branch,  Department  of  the  Interior,  head- 
quarters at  Banff. 

Papers  by  Major  W.  G.  Swan,  D.S.O.,  M.E.I.C, 
chief  engineer  Vancouver  Harbour  Commission,  on 
"Vancouver  Harbour  and  Proposed  Development",  and 
"Railway  Construction  of  the  Royal  Engineers  in  Pa- 
lestin"  by  Major  Walkem,  M.E.I.C,  of  Vancouver,  B.C. 
have  also  been  promised. 

A  paper  is  expected  on  "Powdered  Coal"  by  H.  A. 
Mackay,  M.E.I.C,  chief  engineer,  Manitoba  Bridge  and 
Iron  Works,  Winnipeg. 

Many  prominent  members  have  been  asked  to  attend, 
but  as  yet  a  full  return  has  not  been  received  ol  those  who 
will  be  present  and  other  addresses  will  be  asked  for  from 
among  those  who  attend. 

An  invitation  has  also  been  sent  to  the  American 
Society  of  Civil  Engineers,  who  are  holding  their  annual 
convention  at  Portland,  Ore.,  from  August  10th  to  12th 
inclusive,  asking  as  many  of  their  members  who  are  able 
to  return  via  Banff  to  stop  off  and  attend  our  meeting. 
It  is  hoped  that  perhaps  a  few  speakers  may  be  obtained 
from  among  their  number. 

Mr.  Pat.  Burns  has  kindly  offered  to  donate  a  steer, 
which  will  be  roasted  at  a  barbecue  one  afternoon  and 
evening  of  the  meeting. 

It  is  also  expected  a  trip  will  be  arranged  to  the  Bank 
Head  Coal  Mine,  which  is  only  a  short  distance  from 
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Banff,  also  a  trip  to  Johnson  Canyon,  and  perhaps  to 
Lake  Minnewanka. 

The  attractions  at  Banff  need  no  advertising,  and  it 
goes  without  saying  that  any  who  attend  will  have  a 
pleasant  time  from  the  standpoint  of  pleasure  as  well  as 
professional  advancement. 


Ontario  General  Professional  Meeting 
September  16-17-18,  1920.— Niagara  Falls 

While  the  programme  of  the  meeting  is  still  incom- 
plete, the  membership  of  The  Institute  will  be  pleased  to 
learn  that  many  interesting  features  have  already  been 
definitely  arranged  for. 

Thursday,  September  16th 

Registration,  10  a.m.  The  events  are  scheduled  to 
commence  on  Thursday  morning  with  registration  of 
member  in  attendance,  introductions  and  renewal  of 
old  acquaintances. 

Luncheon  12. Jt5,  Wetland  Ship  Canal  2.00  p.m. 
After  the  opening  luncheon  there  will  be  given  an 
illustrated  talk  on  Canadian  Inland  Waterways  and 
the  construction  of  the  Welland  Ship  Canal,  followed 
by  a  trip  over  the  works  now  partly  completed 
returning  in  time  for  dinner;  after  which  a  brief 
entertainment  will  be  put  on  by  the  Niagara  Penin- 
sula Branch  closing  in  sufficient  time  for  visitors  to 
view  the  magnificent  illumination  of  the  Canadian 
Falls  from  the  Power  House  of  the  Ontario  Power 
Company. 

Friday,  September  17th 

Professional  Session  9.15  a.m.  Friday  morning 
will  be  taken  up  with  hydraulic  and  electrical  profes- 
sional papers  and  reports  of  progress  of  the  Executive 
of  the  Ontario  Provincial  division  conducted  by  its 
officers.  The  Executive  reports  will  deal  with  subjects 
of  special  interest  to  younger  members  of  whom  it  is 
sincerely  hoped  there  will  be  a  large  representation. 

Luncheon  1  p.m.  Adjournment  will  be  made  to 
the  Administration  Building  in  Queen  Victoria  Park 
for  a  complimentary  luncheon  kindly  tendered  by 
the  Department  of  Highways  of  the  Province  of 
Ontario. 

Queenston  Power  Development  2.30  p.m.  A  trip  of 
inspection  over  the  Construction  work  of  the  Queen- 
ston Power  Development  is  planned  for  the  afternoon. 
Visitors  will  see  in  operation  some  of  the  largest 
excavating  units  of  their  kind  in  the  world. 

Formal  Dinner  Dance,  7.00  p.m.  There  will  be 
a  formal  dinner  at  the  Clifton  in  the  evening.  This 
will  be  followed  by  an  Institute  dance,  given  by  the 
Branch. 

Saturday,  September  18th 

Continuation  of  Professional  Session  9  a.m. 
Continuation  of  Professional  papers,  visits  to  neigh- 
bouring power  houses,  side  trips  to  points  of  scenic 


interest,  golf,  and  indoor  and  outdoor  baseball  will 

constitute  the  programme  for  Saturday  morning,  with 

a  closing  luncheon  at  one  o'clock. 

Week   End   Dance  9   p.m.     Those  who  remain 

over  for  the  week  end  will  enjoy  the  regular  Saturday 

evening  dance  at  the  Clifton. 

The  programme  has  been  arranged  throughout  so 
that  it  will  be  specially  interesting  to  ladies,  as  well  as 
to  members  young  and  old.  Ample  accommodation  has 
been  secured  for  all  visitors  and  there  is  all  prospect  that 
the  meeting  will  be  most  successful  in  every  way. 

It  is  expected  that  several  different  types  of  bridges 
will  be  in  the  course  of  construction  on  the  Niagara 
Power  Development  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario  at  the  time  of  the  Ontario  General 
Professional  Meeting  at  Niagara  Falls — September  16th, 
17th  and  18th. 

Perhaps  the  one  of  greatest  interest  to  engineers  is 
the  reinforced  concrete  arch  bridge  which  carries  the  main 
line  of  the  Grand  Trunk  and  the  Niagara  Division  of  the 
Michigan  Central  Railroad  over  the  power  canal. 

This  bridge,  when  completed,  will  provide  for  six 
tracks  —  four  for  the  Grand  Trunk  and  two  for  the 
Michigan  Central  Railroad. 

It  is  designed  for  Cooper's  E-70  loading  and  contains 
10,000  cubic  yards  of  concrete  and  350  tons  of  steel. 
The  span  is  72  feet  on  a  skew  of  47  degrees.  The  total 
length  is  172  feet  and  the  total  width  136  feet. 

Among  the  other  bridges,  attention  is  drawn  to  the 
bascule  type  of  bridge  at  Chippawa.  This  is  a  highway 
bridge  over  the  Welland  River  and  has  a  lift-span  of 
100  feet.  The  piers  and  abutments  were  carried  to  rock 
about  35  feet  below  the  water  surface. 

There  are  several  temporary  timber  and  timber  and 
steel  bridges  carrying  highway  and  railway  traffic,  pending 
the  construction  of  the  permanent  bridges. 

Baseball  Challenge 

The  spirit  of  the  Niagara  Peninsula  Branch  is  reflected 
in  the  letter  which  follows  and  which  shows  that  the 
members  of  the  Branch,  in  addition  to  assuming  the 
responsibility  of  a  general  professional  meeting,  are 
willing  to  compete  for  athletic  supremacy  against  any 
Branch  in  Canada. 

As  there  will  be  a  sufficient  number  from  many  of 
the  Branches  to  provide  several  baseball  teams,  it  is 
hoped  and  fully  expected  that  the  challenge  of  the  Niagara 
Peninsula  Branch  will  be  met  by  a  number  of  the  other 
Branches.  Hamilton,  Toronto,  Montreal  and  possibly 
Peterboro'  should  not  let  this  opportunity  pass.  Accept- 
ances of  this  challenge  are  now  in  order. 

Niagara  Peninsula  Branch, 
16th  July,  1920 
My  Dear  Mr.  Keith: 

The  Niagara  Peninsula  Branch  hereby  challenge 
any  branch  of  The  Institute  to  a  game  of  "in-door  out- 
door baseball"  to  be  played  at  the  time  of  the  professional 
meeting  to  be  held  in  Niagara  Falls,  September  16th, 
17th  and  18th.     It  is  probable  that  the  game  will  be 
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played  on  Saturday  morning.  If  a  sufficient  number  of 
teams  wish  to  play,  a  tournament  can  be  arranged;  and 
there  is  room  for  several  games  playing  simultaneously 
on  the  grounds  of  the  Queen  Victoria  Park  Commission. 

I  hope  that  I  am  not  too  late  to  have  this  challenge 
in  the  August  issue  of  The  Journal. 

Thanking  you  in  advance, 

I  am,  Yours  very  truly, 

(Sgd.)  F.  W.  Clark,  A.M.E.I.C, 

For  Athletic  Committee. 


Alberta  Association  of  Professional 
Engineers 

A  copy  of  an  Act  assented  to  by  the  legislature  of 
Alberta  on  April  10,  1920,  appeared  in  last  month's 
number  of  The  Journal. 

Pursuant  to  this  act,  a  meeting  of  the  members  of 
the  association  formed  under  its  provisions  was  called 
and  met  in  the  Board  of  Trade  rooms  at  Calgary  on 
July  10  with  thirty-three  members  present. 


F.  H.  PETERS,  M.E.I.C 
President  Alberta  Association  of  Professional  Engineers 

F.  H.  Peters,  M.E.I.C,  whose  efforts  are  largely 
responsible  for  the  passing  of  the  Alberta  Act  as  well  as 
for  promoting  the  similar  acts  in  other  provinces  through- 
out the  Dominion,  addressed  the  meeting,  pointing  out 
that  the  first  stage  of  organization  has  been  successful 
beyond  the  hopes  of  those  who  were  responsible  for  its 
inception. 


Over  one  hundred  members  have  been  admitted  anc 
it  is  hoped  the  membership  will  reach  double  that  by  th( 
end  of  the  year.  A  number  of  applications  have  been 
received  in  addition  to  those  of  the  members  admitted, 
which  have  not  yet  been  dealt  with.  It  remains  for  the 
membership  to  make  efforts  to  get  every  qualified  engineer 
in  Alberta  into  the  organization,  and  to  pull  together  to 
uphold  the  ideals  common  to  the  profession,  building  up 
the  prestige  of  the  calling  and  securing  such  further 
protection  by  law  as  may  seem  necessary. 

Mr.  Peters  gave  a  historical  sketch  showing  that  the 
development  of  the  separate  profession  of  engineering  has 
not  as  long  a  history  as  some  of  the  other  professions  and 
that  consequently  the  engineers  have  been  somewhat 
belated  in  securing  recognition  at  law.  This  condition 
is  rectifying  itself  through  our  efforts,  and  it  remains  for 
its  members  to  prove  themselves  by  their  ability  and 
touch  with  public  matters,  to  be  worthy  of  a  recognized 
legal  position  as  Professional  Engineers. 

Following  the  talk  by  Mr.  Peters,  on  a  suggestionl 
from  A.  S.  Dawson,  M.E.I.C,  the  members  present  madel 
themselves  known  individually  by  rising  in  turn,  giving| 
name,  business  and  place  of  residence. 

A  draft  of  by-laws  was  discussed,  item  by  item,  andl 
suggestions  as  to  desirable  amendments  were  made,  sol 
that  the  final  draft  met  the  ideas  of  the  members  present | 
and  conforms  to  the  legal  requirements. 

During  this  discussion,  great  evidence  of  unity  of 
purpose  and  desire  to  avoid  situations  which  might  work 
hardships  on  minorities  appeared  among  all  present. 
This  feeling  was  pithily  substantiated  in  a  short  talk  by 
R.  A.  Brown,  supt.  of  Calgary  Municipal  Railway,  who 
pointed  out  that  helpful  co-operation,  and  a  desire  that 
the  stronger  branches  should  yield  to  weaker  branches  on 
points  affecting  the  weaker,  would  be  a  pre-requisite  to 
the  success  of  the  association  as  a  whole  and  if  ever  this 
spirit  should  leave  us,  we  might  as  well  shut  up  shop  as 
an  effective  organization. 

The  result  of  a  ballot  was  made  known,  and  the 
following  were  declared  elected. 

President,  Fred  H.  Peters,  M.E.I.C,  commissioner  of 
irrigation,  Calgary,  (Civil). 

Vice-President,  Lawrence  E.  Drummond,  manager  of 
Mountain  Park  Colliery,  Edmonton,  (Mining). 

Secretary-Treasurer  and  Registrar,  R.  S.  L.  Wilson, 
A.M.E.I.C,  professor  of  civil  engineering  in  the 
University  of  Alberta,  Edmonton. 


Members  of  Council: 

Civil:  Sam.  G.  Porter,  M.E.I.C,  superintendent  of  C.P.R. 
canals,  Lethbridge. 

R.  J.  Gibb,  M.E.I.C,  city  engineer,  Edmonton. 
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Mining:  O.  E.  S.  Whiteside,  manager  of  International 
Coal  and  Coke  Co.,  Coleman,  and  President  of 
Canadian  Mining  and  Metallurgical  Institute. 

N.  C.  Pitcher,  professor  of  mining  engineering,  at  the 
University  of  Alberta,  Edmonton. 

Electrical:    R.    A.    Brown,    superintendent    of    Calgary 
Municipal  Railway,  and  power  superintendent. 
R.    B.    Baxter,    superintendent    of   plant,    Alberta 
Government  Telephones. 

Mechanical:  W.  G.  Gray,  chief  engineer,  Medicine  Hat, 

»     power  plant. 

A  nominating  committee  of  one  member  from  each 
of  the  four  branches  was  named.  In  accordance  with  the 
by-laws,  this  committee  must  place  on  the  ballot  any  name 
suggested  by  ten  members.  They  must  provide  at  least 
two  names  for  each  vacancy.  The  by-law  providing  this 
method  of  nomination  was  framed  in  the  hope  that  no 
one  could  ever  feel  that  a  small  coterie  was  trying  to  run 
the  association. 


F.  W.  Hobson,  chief  boiler  inspector  for  Alberta. 


Meeting  of  Concrete  Investigation 
Committee  of  the  Institute 


A  special  meeting  of  the  members  of  the  concrete 
committee  of  The  Institute  and  others  interested  in  the 
subject  of  concrete  in  Alkali  Soils,  will  be  held  at  the 
Paliser  Hotel,  Calgary,  on  Saturday  morning,  August  14. 

Consideration  will  be  given  at  the  meeting  to  the 
matter  of  procedure  in  the  formation  of  a  Research 
Bureau  for  the  investigation  of  the  effect  of  alkali  on 
concrete  structures,  as  suggested  at  a  meeting  held  in 
Winnipeg  on  June  4. 

The  following  express  the  results  of  the  consideration 
of  this  subject  as  taken  from  the  minutes  of  the  Winnipeg 
meeting: 


1.  The  matter  of  alkali  action  was  most  important. 

2.  Field  and  laboratory  experiments  under  efficient 
direction  was  essential. 

3.  Arrangements  should  be  made  at  once  for  the 
formation  of  an  Advisory  Council  to  superintend 
operations,  this  council  to  have  representatives 
from  all  interested  organizations. 

4.  That  formal  request  be  made  to  the  Research 
Council  for  the  sum  of  $15,000,  or  if  Canada 
Cement  Company  desire  to  contribute  this  sum 
that  it  be  divided  between  the  two. 

5.  That  a  field  man  be  selected  at  once  and  that  field 
experiments  be  undertaken  without  delay. 

6.  That  Advisory  Council  meet  once  a  year  at  any 
convenient  centre. 


7.  That  when  funds  are  on  hand  a  central  laboratory 
be  established  with  competent  chemist  in  charge 
to  devote  his  entire  time  to  laboratory  work  in 
connection  with  the  alkali  problem. 

At  the  special  meeting  to  be  held  in  Calgary  further 
consideration  will  be  made  on  the  subject  in  an  endeavour 
to  draft  definite  recommendations  to  be  presented  by 
The  Institute  Committee  at  the  Western  Professional 
Meeting  to  be  held  at  Banff  on  the  following  Monday. 

It  is  specially  requested  that  any  who  are  unable  to 
attend  this  meeting  send  in  their  comments  by  mail  to 
A.  S.  Dawson,  M.E.I.C.,  chief  engineer  Dept.  Natural 
Resources,  C.P.R.  Calgary,  who  will  present  same  to  the 
meeting. 

B.  Stuart  McKenzie,  M.E.I.C. 

Winnipeg,  July  12/20.         Chairman  Institute  Committee. 


Thanks  of  the  Ontario  Provincial  Division 

The  Executive  Committee  of  the  Ontario  Provincial 
Division  desire  to  thank  the  members  for  their  response 
to  the  Executive's  circular  of  June  1st,  asking  for  a 
contribution  towards  the  financing  of  the  work  of  the 
Executive  for  this  year.  At  the  present  writing  about 
$300.  has  been  received. 

The  Secretary-Treasurer  has  endeavored  to  send  an 
acknowledgement  to  every  remitter,  but  owing  to  the 
great  number  of  changes  in  addresses  which  have  occurred 
lately,  besides  the  possibility  that  some  remittances  have 
never  reached  Mr.  Lambe,  any  gentleman  who  has  not 
received  an  acknowledgement  is  asked  to  advise  the 
Secretary  to  that  effect. 


Quebec  Bridge  Report 

The  final  report  on  the  design  and  construction  of 
the  Quebec  Bridge  by  the  board  of  engineers  of  the  Cana- 
dian Government,  C.  N.  Monsarrat,  M.E.I.C,  Chairman, 
briefly  referred  to  in  a  previous  issue  of  The  Journal  is 
worthy  of  further  reference  and  is  a  compilation  of  which 
both  the  board  of  engineers  and  the  Government  through 
the  Minister  of  Railways  and  Canals  may  well  be  proud. 
It  is  issued  in  two  volumes,  volume  one  being  devoted 
to  the  history  of  the  bridge,  a  general  narrative  regarding 
the  construction,  the  erection  of  the  super-structure  and 
the  sub-structure,  in  all  two  hundred  and  fifty  nine  pages 
on  heavy  coated  stock.  Volume  two  contains  one  hundred 
and  eleven  plates  of  details,  the  whole  making  a  complete 
and  consistent  record  of  this  monumental  undertaking. 
These  two  bound  volumes  will  occupy  a  worthy  place  in 
the  official  records  of  the  Dominion  Government,  and 
constitute  a  record  of  achievement  of  which  all  associated 
may  well  be  proud. 
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ELECTIONS  AND  TRANSFERS 


Elections  and  Transfers. 

At  the  meeting  of  Council  on  July  20th,  the  following 
elections  and  transfers  were  effected: — 

Members. 

Duff  Andrew  Abrams,  of  Chicago,  111.  (B.S.  Univ. 
111. )  Professor  in  chg.  of  research  Laboratories,  Lewis 
Inst.,  Chicago;  James  Penrose  Anglin,  of  Westmount, 
(B.Sc,  Arch.  McGill  Univ.),  President,  Anglin-Norcross, 
Limited,  Montreal;  Archibald  Welch,  of  Welland,  Ont., 
Managing  Director,  The  British  American  Shipbuilding 
Co.  Ltd.,  Welland,  Ont. 


Associate  Members. 


Romeo  Sadi  Amiot,  of  Chicoutimi,  Que.,  Engineer  on 
Construction  of  Highways,  Provincial  Government ;  Bow- 
man Shepard  Atkins,  of  Shawinigan  Falls,  Que.,  (Mass. 
Inst,  of  Tech.),  City  Engineer,  Shawinigan  Falls,  Que.; 
Arthur  Westerdale  Barker,  of  Winnipeg,  Man.,  Supt., 
Fire-Service   Water   Works,    Winnipeg;    Harold   Arthur 
Bowden,  of  Edson,  Alta.,   Instrumentman  Maintenance 
G.T.P.Ry.;  Fred  Aubrey  Burgar,  of  Niagara  Falls,  Ont., 
(C.E.  Rennslaer  Polytech.  Inst.),  Supt.,  of  Construction 
on  Water  Power  Developments,  H.E.P.C.  Toronto,  Ont.; 
John  Gordon,  of  Winnipeg,  Man.,  (E.E.,  Armstrong  Coll., 
Newcastle),  Asst.  Electrical  Engineer,  Can.  Gov.  Rlys. 
(Western  Lines);  Harry  Louis  Hayne,  of  Alberni.  B.C., 
Asst.  engineer  on  constrn.  of  E-N.Ry.  extension  of  Great 
Central  Lake;  James  Bertram  Hayes,  of  Halifax,  N.S., 
(B.Sc.  Dalhousie  Univ.)  Field  Engr.,  in  charge  of  constrn., 
N.S.  Tramways  &  Power  Co.  Ltd.,  Halifax,  N.S.;  Harold 
Chapman  Johnston,   of  Montreal,    (B.A.   Sc.   Univ.   of 
Toronto)  Vice  President  and  Gen.  Mgr.  H.  C.  Johnston 
Co.  Ltd.,  Montreal;  David  Gardner  McKean,  of  Winnipeg, 
Man.,  Asst.  to  Chief  Engr.  The  Greater  Winnipeg  Water 
District,  Winnipeg,  Man.;  Arthur  Anthony  McLaren,  of 
Niagara  Falls,  Ont.,  (B.Sc.  Queen's  Univ.)  Hydro  Electric 
Power  Commission,  Res.  Engr.;  William  George  Quade 
Munn.  of  Peterboro,  Ont.,  Chief  Draughtsman  Hamilton 
Co.   Ltd.,   Peterboro,   Ont.;  Harold  Storey  Nicklin,   of 
Guelph,  Ont.,   (B.A.Sc.  Univ.  of  Toronto)  Asst.  Loans 
Officer    Dept.,    S.C.R.,    Guelph,    Ont.;    Philip    Carleton 
Perry,   of  Regina,   Sask.,   Asst.   Res.   Engineer,   Regina, 
Sask.;  Frank  R.   Purvis,   of  Prince  George,  B.C.,  with 
S.    S.    Magaffin   Co.    as   Camp   Foreman;   Leon   Alfred 
St.  Pierre,  of  Outremont,  Que.,  (B.A.B.Sc  (C.E.)  Laval) 
Designing    and    erecting    work    Dominion    Bridge    Co.; 
Gordon  J.  Smith,  of  Kingston,  Ont.,  (B.A.,  B.Sc.  Queen's 
Univ.)    at    present    engaged    in    commercial    enterprise; 
Victor  Hugo  Todd,  of  Vancouver,  B.C.,  Granby  Cons. 
Mining,  Smelting  &  Power  Co.  Ltd.,  Vancouver,  Explora- 
tion   &   Surveys    &   Estimate  on  harbour   power   sites, 
hydro  electric  plants;  George  E.  Warren,  of  Chicago,  111. 
(B.S.    (C.E.)    Univ.    of    Illinois)    engineer-manager    of 
American  Concrete  Pipe  Association. 


Juniors. 

Andrew  Matthew  Alison,  of  Prince  Rupert,  B.C., 
Instrumentman,  maintenance  of  way,  G.T.P.  Ry.;  Earl 
Gustaf  Asker,  of  Peterboro,  Ont.  (B.Sc,  Univ.  of  N.B.) 
Draftsman  Can.  Genl.  Electric  Co.  Peterboro,  Ont.; 
Thomas  Havelock  Dickson,  of  Halifax,  N.S.  At  present 
attending  Dalhousie  Univ.;  Maurice  Frank  Fredea,  of 
Chester,  N.S.  (B.Sc,  (C.E.)  Queen's  Univ.)  Can.  Geol. 
Survey;  Ian  Macdonald  Maclean,  of  Peterboro,  Ont., 
(B.Sc.  Univ.  of  N.B.)  taking  Students'  Test  Course  with 
C.  G.  E.  Co.  Ltd.;  Arthur  K.  Mcintosh,  of  Kingston,  Ont. 
Attending  Queens  Univ.;  Melvyn  Lothian  Walker,  of 
Montreal  (B.Sc.  McGill)  Demonstrator  in  Mech.  Engr'g 
Dept.,  McGill  University. 

Associate. 
Arthur  Lewis  Clark,  of  Kingston,  (B.Sc,  Worcester 
Polytech.    Inst.,   Ph.D.,)    Dean  of  Faculty  of  Applied 
Science,  Queen's  University. 

Transferred  from  the  Class  of  Associate  Member  to  that  of 

Member. 
Charles  Jules  Desbaillets,  of  Montreal,  Que.,  (Elec 
Eng.,  Bienne,  etc,)  Engr.  in  chg.,  Montreal  Water  Board; 
Henry  Augustus  Dupre,  of  Ottawa,  Ont.,  (Assoc,  Civil 
&  Mech.  City  &  Guilds,  London  Inst.,  and  Tech.  Coll., 
Darmstadt,  Germany)  Asst.  Director,  (Supt.)  Electricity 
and  gas  insp.  DeDt.  of  Trade  &  Commerce;  A.  K.  Grimmer, 
of  Temiskaming,  Que.,  (B.A.I. ,  M.Sc,  Univ.  of  N.B.) 
Town  Engineer,  Temiskaming,  Que.;  Robert  Alexander 
Cecil  Henry,  of  Ottawa,  Ont.,  (B.A.,  B.Sc  McGill  Univ. 
1912)  Asst.  Engr.  Dept.  Rys.  &  Canals,  Ottawa,  Ont.; 
John  Garnet  Reid,  Lieut.  Col.,  D.S.O.,  of  Lanigan,  Sask., 
Asst.  Engr.,  C.P.R.  Constr.  Westerd  Lines;  Frank  P. 
Vaughan,  of  St.  John,  N.B.,  Engr.  and  Mgr.  The  Vaughan 
Electric  Co.  Ltd.,  Electrical  Engrs.  St.  John,  N.B. 

Transferred  from  the  Class  of  Junior  to  that  of 
Associate  Member. 

Cecil  B.  C.  Donnelly,  Lt.-Col.  R.G.A.,  of  Victoria, 
B.C.,  (D.L.S.  &  M.L.S.  Undergrad.  Univ.  of  Manitoba); 
Herbert  Dixon  Fyfe,  of  North  Vancouver,  B.C.,  (S.P.S. 
Toronto)  structural  engr.  J.  Coughlan  &  Sons,  Vancouver, 
B.C. ;  Stanley  Roma  Lamb,  of  Winnipeg,  Man.,  res.  engr. 
in  charge  of  constrn.  C.P.R.  Western  Lines;  James 
Kenneth  McKay,  of  Clyde  River,  N.S.,  charge  of  party 
on  road  survey  with  N.S.  Board  of  Highways  in  Yar- 
mouth &  Shelburne;  Hugh  Peters,  of  Esquimalt,  B.C., 
(R.M.C.  Kingston)  Asst.  Eng.  Vancouver  Is.  Dist. 
P.W.D. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 

Members. 

Frederick  Owen  Hodgins,  Lt.  Col.,  of  Camberley, 
England,  Grad.  (Honors)  R.M.C,  not  yet  demobilized. 

Transferred  from  Class  of  Student  to  that  of  Junior. 

Leo.  B.  Brown,  of  Camrose,  Alta.,  (B.Sc.  Univ.  of 
Alberta)  Hydrometric  Engr.  Irrigation  branch,  Dept.  of 
Interior,  Calgary,  Alta.;  Kenneth  Neil  Cumming,  of 
Marion,  Mass.,  (B.A.Sc  Toronto)  Asst.  Eng.  Marconi 
Wireless  Tel.  Co.  of  America,  on  installation  of  equipment. 
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AN  ACT  RESPECTING  THE  ENGINEERING 
PROFESSION 

PROVINCE  OF  NOVA  SCOTIA 

WHEREAS,  It  is  considered  advisable  to  establish  by  legislation 
the  qualifications  necessary  to  permit  persons  to  act  or  practise  as 
Professional  Engineers  in  the  Province  of  Nova  Scotia. 

NOW,  THEREFORE,  Be  it  enacted  by  the  Governor,  Council 
and  Assembly,  as  follows: — 

Short  Title. 

1.  This  Act  may  be  cited  as  the  "Nova  Scotia  Engineering 
Profession  Act." 

Interpretation. 

2.  In  this  Act,  unless  the  context  otherwise  requires  the  expres- 
sion : — 

(a)  "Professional  Engineer"  means  any  person  registered  as  a 
Professional  Engineer  under  the  provisions  of  this  Act. 

(b)  The  practice  of  a  Professional  Engineer  within  the  meaning 
of  this  act  embraces  advising  on  making  measurements  for,  laying  out 
and  the  design  and  supervision  of  the  construction,  enlargement, 
alteration,  improvements  or  repairs  of  public  and  private  utilities, 
railways,  bridges,  tunnels,  highways,  roads,  canals,  harbours,  harbour 
works,  river  improvements,  lighthouses,  wet  docks,  dry  docks,  dredges, 
cranes,  floating  docks,  and  other  similar  works,  steam  engines,  turbines, 
pumps,  internal  combustion  engines  and  other  similar  mechanical 
structures,  airships  and  aeroplanes,  electrical  machinery  and  appar- 
atus, chemical  and  metallurgical  machinery  and  works  for  the  develop- 
ment, transmission  or  application  of  power.  Buildings  for  the  housing 
and  installation  of  machinery  and  appliances  for  the  development  of 
hydraulic  or  electric  power,  engine  sheds,  freight  houses,  coal  pockets, 
warehouses  and  factories,  machine  shops,  the  steel  frames  of  large 
buildings,  and  other  buildings  and  structures  of  Engineering  character 
or  for  Engineering  purposes,  mining  operations  and  apparatus  for 
carrying  out  such  operations,  municipal  works,  irrigation  works,  water 
works,  water  purification  plants,  sewerage  works,  sewage  disposal 
works,  drainage  works,  incinerators,  hydraulic  works,  and  all  other 
engineering  works. 

(c)  Subsection  (b)  shall  only  apply  when  the  work  to  be  done 
involves  an  expenditure  of  at  least  twenty-five  thousand  dollars. 

(d)  The  execution  as  a  contractor  of  work  designed  by  a  Profes- 
sional Engineer,  or  the  supervision  of  the  construction  of  work  as  a 
foreman  or  superintendent,  or  as  an  inspector,  or  as  a  roadmaster, 
track  master,  bridge  or  building  master,  or  superintendent  of  main- 
tenances shall  not  be  deemed  to  be  the  practice  of  a  Professional 
Engineer  within  the  meaning  of  this  Act. 

(e)  "The  Association"  means  the  Association  of  Professional 
Engineers  of  the  Province  of  Nova  Scotia. 

(f)  "Council"  means  the  Executive  Council  of  the  Association. 

(g)  "President"  means  the  President  of  the  Association. 

(h)     "Registrar"  means  the  Registrar  of  the  Association. 

(i)  "The  Secretary"  means  the  Secretary-Treasurer  of  the 
Association. 

(j)     "Board"  means  the  Board  of  Examiners  of  the  Association. 

The  Association  of  Professional  Engineers  of  the  Province  of 
Nova  Scotia. 

3.  (a  i  All  persons  registered  as  Professional  FZngineers  under  the 
provisions  of  this  Act  shall  constitute  the  Association  of  Professional 
Engineers  of  the  Province  of  Nova  Scotia  and  shall  be  a  body  politic 
and  corporate  with  perpetual  succession  and  common  seal. 

(b)    The  head  office  of  the  Association  shall  be  at  Halifax. 


4.  The  Association  shall  have  power  to  acquire  and  hold  real 
estate  not  producing  at  any  time  an  annual  income  in  excess  of  ten 
thousand  ($10,000)  dollars,  and  to  alienate,  mortgage,  lease  or  other- 
wise charge  or  dispose  of  such  real  estate  or  any  part  thereof  as  occasion 
may  require,  and  all  fees,  fines  and  penalties  receivable  and  recoverable 
under  this  Act  shall  belong  to  the  Association. 

5.  The  Association  may  pass  By-Laws  not  inconsistent  with  the 
provisions  of  this  Act  for: — 

(a)  The  government,  discipline  and  honour  of  the  Members. 

(b)  The  management  of  its  property; 

(c)  The  maintenance  of  the  Association  by  levying  and  collecting 
fees  not  in  excess  of  $5.00  per  annum; 

(d)  The  examination  and  admission  of  candidates  to  the  study 
and  practice  of  the  profession. 

(e)  All  other  purposes  reasonably  necessary  for  the  management 
of  the  Association. 

6.  All  By-Laws  or  Amendments  thereto  shall  become  effective 
only  after  ratification  by  two-thirds  majority  of  the  votes  received  from 
the  members  of  the  Association  in  good  standing,  and  after  approval 
by  the  Governor-in-Council. 

Who  May  Practise. 

7.  (a)  Only  those  persons  who  are  members  of  the  Association 
hereby  incorporated  and  registered  as  such  under  the  provisions  of  this 
Act,  or  who  have  received  a  license  from  the  Council  of  the  Association 
as  hereafter  provided,  shall  be  entitled,  within  the  Province  of  Nova 
Scotia,  to  take  and  use  the  title  of  "Professional  Engineer,"  or  any 
abbreviation  thereof,  or  to  practise  as  a  "Professional  Engineer." 

(b)  Any  person  residing  in  the  Province  of  Nova  Scotia  at  the 
date  of  the  passing  of  this  Act,  who  is  at  that  date  and  has  been  for 
three  years  previously  practising  Professional  Engineering  as  defined 
in  this  Act  shall  be  entitled  to  be  duly  registered  as  a  member  of  this 
Association  without  examination,  provided  that  such  person  shall 
produce  to  the  Council  within  one  (1)  year  of  the  passing  of  this  Act, 
satisfactory  credentials  of  having  so  practised.  Persons  who  at  the 
time  of  the  passing  of  this  Act  have  been  acting  for  a  period  of  not  less 
than  three  years  as  Mechanical  Superintendents  of  Industrial,  Manu- 
facturing or  Mining  plants  having  an  installation  of  one  hundred  (100) 
or  more  horsepower  shall  be  deemed  to  be  Professional  Engineers  and 
eligible  for  registration  as  such. 

(c)  Any  person  who  comes  to  reside  in  the  Province  of  Nova 
Scotia  and  who  at  that  time  is  a  duly  registered  member  of  an  Associa- 
tion of  Engineers  similarly  constituted  of  any  other  Province  of  the 
Dominion  of  Canada,  may  become  a  duly  registered  member  of  the 
Association  without  payment  of  fee  for  that  year,  providing  he  shall 
produce  to  the  Council  a  Certificate  of  membership  in  good  standing 
in  such  other  Association  and  an  application  for  Transfer  of  Registry 
endorsed  by  the  Registrar  of  that  Association. 

(d)  Any  person  not  otherwise  qualified  as  hereinbefore  mentioned, 
residing  in  the  Province  of  Nova  Scotia  and  who  may  desire  to  become 
a  registered  member  of  the  Association  shall  make  application  to  the 
Council  and  shall  submit  to  an  examination,  or  shall  submit  credentials, 
in  lieu  of  examination,  whichever  the  Council  may  decide,  and  shall  be 
admitted  to  Registry  as  a  member  of  the  Association  on  payment  of 
prescribed  fees  after  the  Council  shall  have  certified  in  writing  that 
such  examination  or  credentials  have  been  found  satisfactory  to  it. 

(e)  Any  person  not  residing  in  the  Province  of  Nova  Scotia  who 
is  a  registered  member  of  an  Association  of  Engineers  similarly  con- 
stituted of  any  other  province  of  the  Dominion  of  Canada  can  obtain 
from  the  Registrar  a  license  to  practise  as  a  Professional  Engineer  in 
the  Province  of  Nova  Scotia,  and  upon  payment  of  a  fee  of  one  dollar. 
In  the  event  of  such  person  being  unable,  by  reason  of  emergency  or 
neglect  on  the  part  of  the  Registrar  or  for  any  other  good  and  sufficient 
reason,  to  obtain  such  license  within  three  (3)  months  of  his  making 
application  therefor,  he  shall  be  entitled  to  practise  as  a  Professional  , 
Engineer  in  the  Province  for  such  period  of  three  months  without 
holding  such  license. 

(f)  Any  person  who  is  not  a  resident  of  Canada,  but  who  is  a 
member  of  any  Engineering  or  Technical  Organization  or  society  of 
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standing  may  act  as  in  the  Province  of  Nova  Scotia  in  an  advisory 
or  consultative  capacity,  without  registration,  for  a  period  of  six  months, 
or  for  such  further  period  as  the  Council  may  determine. 

(g)  Any  person  who  is  employed  as  a  Professional  Engineer  by 
a  public  service  corporation,  a  private  corporation,  public  utility  or 
Government  department,  whose  business  is  normally  carried  on  in  two 
or  more  of  the  Provinces  of  Canada,  and  who  is  by  reason  of  his  employ- 
ment required  to  practise  as  a  Professional  Engineer  in  other  Provinces 
than  that  of  his  residence,  may  so  practise  in  the  Province  of  Nova 
Scotia  without  holding  a  non-resident  license,  on  payment  of  fee, 
providing  such  person  can  on  demand  of  the  Council  produce  credentials 
satisfactory  to  the  Council,  showing  that  he  is  a  registered  member  of 
an  Association  of  Engineers  similarly  constituted  of  some  other  Pro- 
vince of  Canada.  It  shall  be  the  duty  of  such  person  to  produce  such 
credentials  whenever  so  required  by  the  Council. 

(h)  Any  Professional  Engineer  who  is  a  resident  of  some  other 
Province  of  Canada  in  which  there  is  no  Association  of  Engineers 
similarly  constituted,  may  obtain  a  license  to  practise  on  such  terms 
and  conditions  as  the  Council  may  prescribe. 

(i)  Assistant  working  under  the  direct  supervision  of  a  Profession- 
al Engineer  and  not  taking  any  responsibility  for  their  work  other  than 
to  their  direct  superiors  shall  not  be  deemed  to  be  practising  as  Profes- 
sional Engineers  when  so  engaged. 

(j)  The  restrictions  imposed  by  this  Act  shall  not  apply  against 
any  person  employed  in  actual  service  in  His  Majesty's  Naval,  Military 
or  Aerial  Service,  when  practising  engineering  in  connection  with  such 
service. 

(k)  Engineers  who  were  practising  previous  to  the  late  war,  and 
who  were  accepted  for  overseas  service  in  the  forces  of  the  British 
Empire  or  any  of  its  allies,  shall  be  entitled  to  all  the  rights  and  privileges 
conferred  under  sub-section  (b)  of  Section  7  of  this  Act. 


Partnership. 

8.  In  the  case  of  two  or  more  persons  carrying  on  practice  as 
Professional  Engineers  in  co-partnership  only  such  members  who  are 
registered  or  licensed  under  this  Act,  shall  individually  assume  the 
function  of  a  Professional  Engineer.  A  firm  as  such  cannot  be  deemed 
to  be  a  member  of  the  Association  or  be  licensed  to  practise. 


Administration. 

9.  (a)  There  shall  be  an  Executive  Council  of  the  Association, 
to  consist  of  a  President,  a  Vice-President  and  Fifteen  (15)  Councillors, 
seven  of  whom  shall  be  appointed  by  the  Governor-in-Council  and  the 
remainder  to  be  elected  by  the  Association,  and  hold  office  as  herein- 
after provided.  All  members  of  the  Council  shall  be  selected  from  the 
official  register  of  Professional  Engineers  forming  the  Association. 

(b)  The  President  shall  be  elected  annually  and  shall  hold  office 
until  his  successor  is  elected.  He  shall  act  as  Presiding  Officer  at  the 
meetings  of  the  Council  and  of  the  Association,  voting  only  when  the 
votes  are  evenly  divided.  On  retirement  he  shall  hold  office  as  Council- 
lor for  the  next  year  succeeding; 

(c)  The  Vice-President  shall  be  elected  annually,  and  shall  have 
all  the  powers  of  the  President  during  the  absence  of  the  latter; 

(d)  Fifteen  Councillors  shall  be  elected  for  the  first  year  after 
the  coming  into  effect  of  this  Act;  thereafter  only  five  Councillors  shall 
be  elected  each  year.  The  five  Councillors  receiving  the  largest  number 
of  votes  at  each  annual  election  after  the  first  election,  shall  act  for 
three  years; 

(e)  The  Registrar  and  the  Secretary  shall  be  appointed  annually 
by  the  Council.  The  same  person  may  be  appointed  to  the  dual 
office  of  Registrar  and  Secretary; 

(f)  The  Secretary  of  the  Council  shall  also  be  the  Secretary  of 
the  Association. 


Suspension  for  Misconduct 

10.  (a)  The  Council  may,  in  its  discretion,  reprimand,  censure 
or  suspend  or  expel  from  the  Association  any  member  guilty  of  un- 
professional conduct,  negligence,  or  misconduct  in  the  execution  of  the 
duties  of  his  office,  or  convicted  of  a  criminal  offence  by  any  Court  of 
competent  jurisdiction. 

The  Council  shall  not  take  any  such  action  until  a  complaint 
under  oath  has  been  fyled  with  the  Registrar  and  a  copy  thereof  for- 
warded to  the  person  accused.  The  Council  shall  not  suspend  or 
expel  a  member  without  having  previously  summoned  him  to  appear 
to  be  heard  in  his  defence,  nor  without  having  heard  evidence  under 
oath  offered  in  support  of  the  complaint  or  on  behalf  of  the  member. 
The  Council  shall  have  the  powers  of  a  Judge  of  the  Supreme  Court 
to  compel  witnesses  to  appear  and  to  answer  under  oath. 

The  President  of  the  Council  or  person  acting  as  such,  in  his 
absence,  or  the  Secretary,  is  hereby  authorized  to  administer  oaths 
in  such  cases.  All  evidence  shall  be  taken  in  writing  or  by  a  duly 
qualified  stenographer. 

(b)  Any  Engineer  so  expelled  or  suspended  may,  within  thirty 
days  after  the  order  or  resolution  of  suspension  or  expulsion,  appeal 
to  a  Judge  of  the  Supreme  Court  from  such  order  or  resolution,  giving 
seven  days  notice  of  appeal  to  the  Council,  and  may  require  the  evidence 
taken  to  be  fyled  with  the  proper  officer  of  the  Court,  whereupon  such 
Judge  shall  decide  the  matter  of  appeal  and  confirm  or  set  aside  such 
suspension  or  expulsion,  without  any  further  right  of  appeal;  and  if 
the  suspension  or  expulsion  be  confirmed,  the  costs  of  such  appeal 
shall  be  borne  by  the  Engineer. 

(c)  Unless  the  order  or  resolution  of  suspension  or  expulsion  is 
set  aside  on  such  appeal,  or  the  Judge  or  the  Council  shall  otherwise 
order,  the  Engineer  so  suspended  or  expelled  shall  not  practise  further, 
except  (in  case  of  suspension)  upon  expiry  of  the  period  of  suspension. 
Pending  an  appeal  the  Engineer  so  suspended  or  expelled  shall  bot 
practise. 

Penalties. 

11.  Any  person  who  not  being  a  registered  or  licensed  Professional 
Engineer  in  the  Province  or  who  is  suspended  or  has  been  expelled 
under  the  proceedings  of  the  next  preceding  section: 

(a)  Practises  as  a  Professional  Engineer;  or 

(b)  Advertises  himself  as  such  in  any  way  or  by  any  means; 

(c)  Shall  be  liable  upon  summary  conviction  to  a  fine  of  not  less 
than  $100.00,  nor  more  than  $200.00  and  costs,  and  on  failure  to  pay 
the  same  to  imprisonment  for  not  more  than  three  months  for  the 
first  offence,  and  for  any  subsequent  offence  to  a  fine  of  not  less  than 
$200.00  nor  more  than  $500.00  and  costs,  and  on  failure  to  pay  the 
same  to  imprisonment  for  not  more  than  six  months. 

Evidence. 

12.  The  certificate  of  the  Registrar  under  the  seal  of  the  Associa- 
tion, shall  be  prima  facie  evidence  of  registration  or  license,  or  non- 
registration as  the  case  may  be. 

Examinations. 

13.  The  Board  of  Examiners  shall  be  nominated  and  appointed 
annually  by  the  Council,  subject  to  such  approval  as  the  Government 
of  the  Province  may  require. 

14.  (a)  Examinations  of  candidates  for  registration  or  license 
shall  be  held  as  often  and  at  such  places  as  the  Council  may  direct. 

(b)  The  scope  of  the  examination  and  the  methods  of  procedure 
shall  be  prescribed  by  the  Council  with  special  reference  to  the  applic- 
ant's ability  to  design  and  supervise  engineering  works  which  will 
insure  the  safety  of  life  and  property. 

(c)  The  candidate  shall  submit  to  examination  before  the  Board 
on  the  Theory  and  Practice  of  Engineering,  especially  in  one  or  more 
of  the  recognized  branches  of  Engineering  at  his  option. 
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(d)  As  soon  as  possible  after  the  close  of  each  examination  the 
members  of  the  Board  who  shall  have  conducted  such  examination 
shall  make  and  fyle  with  the  Secretary  a  certificate  stating  the  result 
of  such  examinations,  whereupon  the  Council  shall  notify  each  candidate 
of  the  result  of  his  examination  and  their  decision  upon  his  application. 

(e)  A  candidate  failing  on  examination  may  after  an  interval 
of  not  less  than  six  months  be  examined  again; 

(f)  The  Council  shall,  from  time  to  time,  prescribe  the  fees 
payable  by  candidates  for  examination. 


Registration  Without  Examinations. 

'15.  The  Council  shall  consider  an  application  for  registration  or 
license  from  any  person  who  submits  proof  of  qualifications  possessed 
by  such  person  by  virtue  of  experience,  training  or  examination  by 
another  examining  body  of  recognized  standing. 

16.  The  Council  shall  have  power  to  establish  conjointly  with 
any  Council  of  any  Association  similarly  constituted  in  one  or  more 
of  the  Provinces  of  Canada,  a  Central  Examining  Board,  and  to 
delegate  to  such  Central  Examining  Board  all  or  any  of  the  powers 
possessed  by  the  said  Council  respecting  the  examination  of  candidates 
for  admission  to  practise,  provided  that  any  examination  conducted 
by  such  Central  Examining  Board  shall  be  held  at  least  in  one  place 
within  this  Province. 

17.  The  Board  shall  examine  all  degrees,  diplomas,  certificates 
and  other  credentials  presented  or  given  in  evidence  for  the  purposes 
of  obtaining  registration  or  license  to  practise,  and  may  require  the 
holder  of  such  credentials  to  attest  by  oath  or  by  affidavit  on  any 
matter  involved  in  his  application. 

18.  The  Registrar  shall  issue  a  certificate  of  registration  or  a 
license  to  practise  to  an  accepted  candidate  upon  written  instructions 
from  the  Council,  and  upon  payment  in  advance  of  the  prescribed 
fee  by  the  candidate.  The  certificate  or  license  shall  state  the  specialty 
or  specialties  of  the  person  to  whom  it  is  issued. 

19.  The  Registrar  shall  keep  his  register  correct  in  accordance 
with  the  provisions  of  this  Act  and  the  rules  and  regulations  of  the 
Council.  ' 

20.  fa)  Each  person  who  is  registered  or  licensed  to  practise 
shall  pay  in  advance  to  the  Secretary-Treasurer  or  any  person  deputed 
by  the  Council  to  receive  it,  such  annual  fee  as  may  be  determined 
by  the  By-Laws  of  the  Association,  which  fee  shall  be  deemed  to  be 
a  debt  due  by  the  practitioner  and  to  be  recoverable  with  the  costs 
of  same  in  the  name  of  the  Council  in  any  court  of  competent  juris- 
diction. 

(b  If  any  registered  practitioner  omit  to  pay  the  prescribed 
annual  fee  within  six  months  of  the  date  upon  which  it  became  due, 
the  Registrar,  after  ten  days  notice  by  registered  letter,  shall  cause  the 
name  of  such  practitioner  to  be  erased  from  the  register,  and  such 
practitioner  shall  thereupon  cease  to  be  deemed  to  be  a  registered 
practitioner;  but  such  practitioner  shall  at  any  time  thereafter,  upon 
paying  such  fee,  be  entitled  to  all  his  rights  and  privileges  as  a  registered 
practitioner  from  the  time  of  such  payment; 

The  Registrar  shall  not  be  required  to  issue  a  license  to 
practise  to  any  non-residenl  practitioner  otherwise  entitled  to  such 
license  unles  the  fee  provided  for  by  the  By-Laws  of  the  Association 
shall  have  been  previously  paid. 

21.  Any  person  entitled  to  be  registered  under  this  Act  who 
shall  negled  or  omit  to  be  so  registered  shall  not  be  entitled  to  any 
ol  the  rights  and  privileges  conferred  by  the  provisions  of  this  Act 
V)  long  as  such  negled  and  omission  shall  continue. 

22.  In  case  ol  any  refusal  by  the  Council  to  register  the  name 
of  anj  pei  on  as  a  member  oi  the  Association,  or  of  refusal  to  issue  a 
license  to  practise,  the  person  aggrieved  shall  have  the  right  to  apply 
to  a  Judge  ol  the  Supreme  Court,  who,  upon  due  cause  shown,  may 
issue  an  order  to  the  Council  to  register  the  name  of  such  person, 
or  to  granl  him  a  license  to  practise,  or  to  make  such  other  order  upon 


such  appeals  as  may  be  warranted  by  the  facts,  and  the  Council  shall 
forthwith  comply  with  such  order.  Such  order  when  so  made  shall 
be  final. 

23.  If  the  registrar  makes  or  causes  to  be  made  any  wilful 
falsification  in  any  matters  relating  to  the  register,  he  shall  forfeit  a 
sum  of  not  less  than  one  hundred  dollars  ($100.00)  nor  more  than  two 
hundred  dollars  ($200.00). 

24.  If  any  person  shall  wilfully  procure  or  attempt  to  procure 
himself  to  be  registered  or  licensed  under  this  Act,  by  making  or 
producing,  or  causing  to  be  made  or  procured,  any  false  or  fraudulent 
representations  or  declarations,  either  verbally  or  in  writing,  every 
such  person  so  doing,  and  every  person  knowingly  aiding  and  assisting 
him  therein,  shall  forfeit  and  pav  a  sum  of  not  less  than  one  hundred 
dollars  ($100.00)  nor  more  than  two  hundred  dollars  ($200.00). 

25.  All  penalties  imposed  under  this  Act,  or  any  of  them,  and  all 
sums  of  money  forfeited  shall  be  recoverable  with  costs  under  the 
provisions  of  the  law  respecting  summary  convictions. 

26.  Any  information  for  the  recovery  of  any  such  penalty  or 
forfeiture  may  be  laid  by  any  member  of  the  Association  or  by  any 
person  appointed  by  the  Council. 

27.  Any  sum  forfeited  under  this  Act  being  recovered  shall 
belong  to  the  Association  for  the  use  thereof,  under  this  Act. 

28.  No  prosecution  shall  be  commenced  for  any  offence  against 
this  Act  after  one  year  from  the  date  of  committing  the  offence. 

29.  The  following  persons  are  hereby  constituted  a  Provisional 
Council  of  the  Association: — 

President  —  C.  E.  W.  Dodwell,  Halifax. 

Vice-President  —  D.  H.  MacDougall,  New  Glasgow. 

Councillors  —  Allan,  J.  L.,  Dartmouth;  Bowman,  F.  A.,  Halifax; 
Brown,  T.  J.,  Sydney  Mines;  Doane,  F.  W.  W.,  Halifax;  Dyer,  A.  F., 
Halifax;  Faulkner,  F.  R.,  Halifax;  Macnab,  I.  P.,  Halifax;  Matheson, 
W.  G.,  New  Glasgow;  Morrison,  W.  P.,  Dartmouth;  Odell,  C.  M., 
Glace  Bay;  Robb,  D.  W.,  Amherst;  Roland.  J.  W.,  Halifax;  Sexton, 
F.  H.,  Halifax;  Smith,  K.  H.,  Halifax;  Wheaton,  L.  H.,  Halifax. 

The  duties  of  the  Provisional  Council  shall  be  to  provide  the 
register  called  for  by  this  Act,  to  enter  therein  the  names  of  those 
who  are  entitled  to  registration  and  who  apply  therefor  under  the 
provisions  of  Section  7,  clause  "b,"  and  to  call  within  six  months 
from  the  coming  into  force  of  this  Act  the  first  General  Meeting  of 
the  Association  for  those  purposes  and  any  other  organization  purposes 
of  the  Association;  they  shall  have  the  powers  conferred  in  this  Act 
on  the  Council  of  the  Association.  Their  powers  shall  cease  on  the 
election  of  the  regular  Council  of  the  Association. 

30.  No  provisions  of  this  Act  restricting  the  practice  of  the 
profession  or  imposing  penalties  shall  take  effect  until  one  year  after 
the  passing  of  this  Act. 

31.  Every  person  registered  under  this  Act  shall  have  a  seal, 
the  impression  of  which  shall  contain  the  name  of  the  Engineer  and 
the  words  "Registered  Engineer,  Nova  Scotia,"  with  which  he  shall 
stamp  all  official  documents  and  plans. 

32.  The  activities  of  the  Association  are  hereby  restricted  to  the 
functions  necessary  to  the  administration  of  this  act. 

33.  Nothing  in  this  Act  contained  shall  be  construed  as  affecting 
the  rights  and  privileges  of  any  person  who  has  been  granted  any 
certificate  or  who  may  hereafter  be  granted  any  certificate  pursuant 
to  any  provision  of  the  Coal  Mines  Regulation  Act,  Chapter  10  of 
the  Acts  of  1918. 

*      *      * 


Note 

In  the  Alberta  Act  as  printed  in  the  July  number 
of  The  Journal  enclosed,  Page  363  No.  22,  first  section, 
the  phrase  "Who  has  been  convinced  of  a  criminal  offense" 
should  read  "Who  has  been  convicted  of  a  criminal 
offense". 
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CORRESPONDENCE 


Appreciation  from  Chemical  Engineers 


J 

J 

-a 


Editor,  Journal: — 
Dear  Sir: 
I  take  pleasure  in  enclosing  copy  of  the  resolution 
of  thanks  passed  by  our  Council  in  recognition  of  the 
cordial  reception  and  generous  entertainment  which  you 
accorded  us  while  in  Montreal.  We  especially  appreciate 
the  use  of  your  hall  for  our  meetings  after  our  unfortunate 
experience  at  the  Hotel. 

Very  truly  yours, 

J.  C.  Olsen, 

Secretary. 
American  Institute  of  Chemical  Engineers, 

Office  of  Secretary,  Polytechnic  Institute, 
Brooklyn,  N.Y. 
July  24,  1920. 
* 

At  a  special  meeting  of  the  Council,  held  July  4th, 
1920,  on  board  the  Steamship  Saguenay,  it  was  unan- 
imously Resolved  that  the  thanks  of  The  Institute  be 
transmitted  to 

R.  N.  Monk,  and  Fraser  S.  Keith 
and 

The  Engineering  Institute  of  Canada 

for  the  cordial  reception  and  generous  entertainment  of 
The  Institute  at  Montreal,  Canada,  June  28th  and 
29th,  1920,  and  it  was  further 

Resolved  that  this  resolution  be  spread  upon  the  minutes 
and  a  copy  be  sent  as  a  token  of  esteem  and  appreciation. 

David  Wesson, 

President. 
J.  C.  Olsen, 

Secretary. 

*     *     * 

A  Tribute  to  the  Institute 

Editor,  Journal:— 

"I  have  been  away  nearly  four  months  nearly  the 
whole  of  which  time  I  spent  in  Mexico  and  the  South- 
western United  States,  and  hence  got  out  of  touch  with 
things  in  Canada.  On  my  return  I  was  greatly  pleased 
to  hear  of  the  success  of  The  Institute  in  its  campaign 
for  Legislation;  from  what  I  can  learn  Ontario  is  the 
only  important  province  that  remains  doubtful  and  it 
for  self  protection  will  soon  be  forced  to  join  the  others. 

Permit  me  to  express  my  opinion  that  The  Institute 
has  done  more  to  advance  the  welfare  of  the  engineering 
profession  than  any  similar  body  on  the  Continent. 
Please  accept  my  sincere  congratulations  for  the  remark- 
able results  so  far  achieved  and  my  best  wishes  for  the 
future." 

J.  A.  Reid,  M.E.I.C. 
Cobalt,  July  14th.  1920. 


EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


Situations  Vacant 

Four  Designers 

Four  designers  for  reinforced  concrete  work,  two 
instrumentmen,  two  electrical  engineers.    Box  133. 

Chemical  Engineers 

Chemical  engineer  — -  Montreal  industrial  company 
requires  services  of  a  voung  chemical  engineer  acquainted 
with  fuel  and  steam  problems.  Salary  $3000.  to  $3500. 
Box  134. 

Two  Draughtsmen 

Two  draughtsmen  for  reinforced  concrete  design  or 
general  construction  work  required  by  Montreal  con- 
struction firm.    Box  136. 

Mechanical  Draughtsman 

Mechanical  draughtsman  wanted  for  metal  working 
industrial  concern  in  Ontario.  Salary  $150.00  per  month 
to  start.     Box  137. 

Three  or  Four  Young  Engineers 

Three  or  four  young  engineers  wanted  for  Water 
Board,  situated  in  the  Province  of  Quebec.  Must 
have  had  office  experience.  Salary  $125.00  to  $175.00 
per  month.    Box  No.  139. 

Mechanical  Engineer 

Mechanical  engineer  for  experimental  work  in  large 
pulp  and  paper  mills  in  province  of  Quebec;  salary  $200 
per  month,  depending  on  qualifications,  state  training, 
experience,  age,  and  references.    Box  141. 

Designer 

Designer  wanted  for  general  civil  engineering  design- 
ing, in  Montreal.  Salary  about  $200.00  per  month. 
Box  142. 

Construction  Engineer 

Engineer  or  superintendent 'familiar  with  construction 
work  in  connection  with  construction  of  dam  400  feet  long 
and  30  feet  high;  work  will  take  at  least  twelve  months. 
Applicant  should  be  used  to  handling  men,  bush  work, 
etc.    Salary  $300  per  month  and  board.    Box  143. 

Ycung  Engineer 

Young  engineer  with  some  experience  in  designing 
and  with  more  than  the  average  ability  at  computing. 
Steady  position  with  good  prospects.    Box  145. 

Two  Assistant  Structural  Engineers  Wanted 

Two  Assistant  Structural  Engineers,  lor  the  Welland 
Ship  Canal,  Department  of  Railways  and  Canals,  at  a 
salary  of  $175  per  month  and  bonus,  to  assist  in  the  design 
and  construction  of  lock-gates,  valves,  safety  appliances, 
and  operating  machinery. 

Applicants  to  be  graduates  in  engineering,  with 
experience  in  structural  and  mechanical  design,  estimate, 
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and  construction;  preferably  experience  in  the  design  of 
hydro-mechanical  appliances. 

Application  forms  to  be  forwarded  to  The  Secretary, 

Civil  Service  Commission,  not  later  than  August  14th. 

*     *     * 

The  Forests  Products  Laboratories  of  Canada,  Dept. 
of   the    Interior,  invite   applications   for   the   following 
positions,  through  The  Engineering  Institute: — 
Chief  Division  of  Timber  Tests 

To  be  responsible  under  the  direction  of  the  Super- 
intendent for  the  work  of  the  Division  of  Timber  Tests, 
to  plan,  lay  out  and  conduct  scientific  investigations  and 
research  relating  to  the  mechanical  properties  of  timber 
and  timber  products,  to  design  special  apparatus  for  use 
in  such  research,  to  supervise  laboratory  tests  and 
analyze  results,  to  act  as  a  representative  of  the  Labora- 
tories at  meetings  of  technical  societies,  etc.,  and  to 
present  papers,  etc. 

Salary  $2700  per  annum  with  bonus  of  $240  per 
annum  if  married.  Annual  increase  of  $120  per  annum 
to  maximum  of  $3180. 

Assistant  Chief  Division  of  Timber  Tests 

To  assist  the  Chief  of  the  Division  of  Timber  Tests, 
to  assume  responsibility  during  the  absence  of  the  chief, 
to  supervise  the  work  of  the  staff,  the  preparation  of 
materials  for  testing,  the  making  of  laboratory  tests  and 
the  computations  of  the  results,  to  be  responsible  for  the 
condition  and  accuracy  of  testing  apparatus,  to  design 
special  apparatus,  to  prepare  articles  for  publication,  etc. 

Salary  not  yet  determined. 

Timber  Testing  Engineer 

Under  direction  to  discharge  the  duties  of  a  Timber 
Tester,  and  to  be  responsible  for  the  efficient  performance 
of  such  duties  by  Timber  Testers  and  Assistant  Timber 
Testers,  as  an  assistant  supervisor  in  the  testing  labora- 
tory or  in  charge  of  a  computing  staff,  to  conduct  minor 
investigations,  etc. 

Salary  not  yet  determined. 

*     *     * 

Applications  are  invited  from  persons  possessing 
the  necessary  qualifications  for  the  position  of 

Junior  Radio  Electrical  Engineer  or  Junior  Electrical  Engineer 

in  the  Radiotelegraph  Branch  of  the  Department  of  the 
Naval  Service  at  a  commencing  salary  of  $1680  per 
annum,  rising  by  annual  increments  of  $120.00  to  $2040.  per 
annum.    Also  Cost  of  Living  Bonus  as  authorized  by  law. 

Qualifications  required:  —  Education  equivalent  to 
High  School  graduation  and  either  1.  Graduation  in 
electrical  engineering  from  a  school  of  applied  science  of 
recognized  standing  with  two  years  of  experience  in 
Radio  telegraph  or  Electrical  Engineering  work  or,  2. 
Four  years  of  experience  in  Radio  telegraph  or  Electrical 
Engineering  work;  supervisory  ability,  good  hearing. 
Preference  will  be  given  to  applicants  with  Radio  Engin- 
eering experience. 

Applications  must  be  in  the  handwriting  of  the 
persons  applying  (or  if  otherwise  the  reason  therefor  to 
be  given)  and  on  forms  supplied  by  the  Commission, 
which  may  be  obtained  at  any  Post  Office  or  from  the 
Secretary  of  the  Civil  Service  Commission,  and  are  to  be 
mailed  to  the  Deputy  Minister,  Dept.  of  the  Naval 
Service,  Ottawa,  immediately. 

Length  of  residence  in  the  locality  must  be  stated. 
Applicants  must  describe  the  position  as  indicated  above 
and  must  not  vary  description  in  making  application. 


In  considering  application,  preference  will  be  given 
to  persons  who  have  been  on  active  service  Overseas 
in  the  recent  war,  in  the  Military  or  Naval  Forces  of 
His  Majesty  or  of  any  of  the  Allies  of  His  Majesty,  who 
have  left  such  service  with  an  honourable  record,  or  who 
have  been  honourably  discharged.  Returned  soldiers 
must  produce  their  Discharge  Certificates  or  a  certified 
copy  of  the  same. 

W.  Foran, 

Secretary, 
Civil  Service  Commission  of  Canada. 
* 

The  Civil  Service  Commission  of  Canada  hereby 
give  public  notice  that  applications  will  be  received  from 
persons  qualified  to  fill  the  following  positions  in  the 
Civil  Service  of  Canada: — 

Air  Certificate  Examiners 

Two  Air  Certificate  Examiners  for  the  Air  Board 
at  an  initial  salary  of  $2,940  per  annum,  which  will  be 
increased  upon  recommendation  for  efficient  service  at 
the  rate  of  $180  per  annum  until  a  maximum  of  $3,300 
has  been  reached.  This  initial  salary  will  be  supple- 
mented by  whatever  bonus  may  be  provided  by  law. 

Note:  If  board,  lodging,  or  ordinary  clothing  is 
supplied,  the  value  thereof  shall  be  deducted  from  the 
above  compensation. 

Duties. — Under  the  direction  of  the  Superintendent 
of  Certificate  Branch,  Air  Board,  to  examine,  approve, 
and  recommend  the  issue  of  licenses  to  air  pilots,  navi- 
gators, and  engineers;  to  examine,  approve,  and  recom- 
mend the  issue  of  certificates  of  airworthiness  of  flying 
machines;  to  examine,  approve,  and  recommend  the 
issue  of  licenses  to  aerodromes;  to  assist  in  the  selection 
of,  and  make  recommendations  in  connection  with  air 
routes;  to  conduct  examinations  in  the  theory  and  practice 
of  air  pilotage  and  air  navigation;  and  to  perform  other 
related  work  as  required. 

Qualifications. — Education  equivalent  to  gradua- 
tion from  a  university  of  recognized  standing;  two  years 
of  experience  in  flying  various  types  of  flying  machines; 
commercial  air  pilot's  and  air  navigator's  certificates; 
extensive  knowledge  of  the  theory  of  flight  and  the 
piloting  and  design  of  flying  machines  and  of  the  con- 
struction rigging,  and  overhauling  of  all  types  of  flying 
machines  and  of  the  construction  and  maintenance  of 
aerodromes;  ability  to  conduct  examinations  in  the 
theory  and  practice  of  air  pilotage  and  air  navigation 
and  to  make  through  inspections  and  investigations 
into  the  proper  construction  and  rigging  of  aeroplanes 
and  engines;  and  to  supervise  such  work. 

Examination. — Subjects  and  Weights  as  follows: 
Education,  Training  and  Experience,  4;  Oral  Interview, 
if  necessary  in  the  opinion  of  the  Commission,  1. 

(Sgn.)  W.  FORAN,  Secretary. 


Situations  Wanted 

Industrial  Plant  Engineer 

Industrial  plant  engineer,  A.M. E.I. C,  sixteen  years 
experience,  design  and  construction,  of  industrial  plants, 
steel  plants,  coal  mining  plant  etc.  desires  executive 
engineering  position.  Will  be  pleased  to  furnish  full 
particulars  as  to  experience  and  references.    Box  38  P. 
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Civil  Engineer 

Civil  Engineer,  S.P.S.  graduate,  war  veteran,  with 
twelve  years'  practical  experience  in  field  and  office  on 
railroad,  hydraulic,  sewerage  and  general  municipal  work 
wishes  permanent  position  as  township  or  municipal 
engineer  within  hundred  miles  of  Toronto.    Box  39-P. 


Members'  Exchange 

For  Sale.— Keuffel  &  Esser  Railroad  Transit  6V2" 
hor.  circle,  and  5"  Vert,  circle,  in  good  condition,  complete 
with  case.    Price  $150.00. 

Averoid  barometer  3"  diameter.  In  leather  case,  in 
good  condition.     Price  $25.00. 

Stadia  Rod  in  good  condition.    Price  $20.00. 

Box  2-A. 

For  Sale. — Set  of  Transactions  of  Institution  of 
Civil  Engineers,  Great  Britain,  from  the  year  1881  to  the 
present  time.  About  one  dozen  volumes  in  this  set, 
(which  comprises  most  valuable  engineering  record  for 
past  39  years)  are  bound.  This  should  be  worth  $100 
to  any  member  who  is  acquiring  an  engineering  library. 
Box  3-A. 

Capital  or  Partner  Wanted 

"Firm  of  consulting  engineers  require  small  capital 
for  development  of  interests  already  established,  with 
partnership  if  desired. 

"Could  amalgamate  advantageously  with  commercial 
interests.    Box  4-A. 

Trade  Inquiries 

Engineer  Canadian  municipality  requires  names  and 
addresses  of  firms  manufacturing  60",  and  under,  concrete 
sewer  pipe.    Full  information  from  the  Secretary. 


Late  JOHN  MACDONALD,  Jr.E.I.C. 

West  Africa  in  November  1919  where  his  untimely  death 
occurred.  The  late  Lieut.  Macdonald  joined  The 
Institute  as  a  Junior  in  April  1913. 

* 

C.  T.  Evans,  Jr.E.I.C,  of  Windsor,  Ont.,  died  on 
May  9th,  1920.  Mr.  Evans  was  born  at  Windsor  in  1888, 
studied  mechanical  engineering  at  the  University  of 
Michigan  for  two  and  a  half  years.  During  the  University 
vacations  in  1909-11  he  was  employed  as  squad  boss  in 
the  Tool  Designing  Department,  Cadillac  Motor  Car 
Company,  Detroit,  Mich.;  checker  Chassis  Department, 
Packard  Motor  Car  Company,  1911;  designer,  General 
Motors  Company,  Experimental  Department,  1911-1912. 


OBITUARIES 


Lieut.    John   Macdonald,   Jr.E.I.C. 

Word  has  been  received  from  his  brother  George  A. 
Macdonald,  Vancouver,  of  the  death  on  May  13th,  of 
Lieut.  John  Macdonald,  Jr.E.I.C.  in  West  Africa  due  to 
maleria.  The  late  Mr.  Macdonald  served  his  apprentice- 
ship in  the  engineering  profession  in  Inverness,  Scotland, 
and  on  coming  to  Canada  was  engineer  with  the  Central 
Alberta  Railway,  and  at  the  time  of  the  war  with  the 
Canadian  Pacific  Railway.  He  enlisted  in  1915  and  was 
for  sometime  district  officer  at  Quebec,  and  subsequently 
camp  engineer  at  Valcartier,  serving  overseas  with  the 
Canadian  Engineers,  being  demobilized  in  March  1919. 
Following  demobilization  he  proceeded  to  London,  En- 
gland at  his  own  expense  and  offered  his  services  to  the 
British  Government  volunteering  to  go  to  Russia.  His 
offer  was  not  accepted  however,  as  at  that  time  all  Cana- 
dians were  withdrawn  from  Russia.  He  was  offered  and 
accepted  the  offer  of  assistant  maintenance  engineer  on 
the  Government  Railway  at  Sierra  Leone,  and  left  for 


j  PERSONALS 

F.  P.  Adams,  A.M.E.I.C.,  who  returned  from  over- 
seas recently,  is  now  city  engineer  of  Chatham,  Ont. 

* 

E.  Blake  Allan,  S.E.I.C.,  has  accepted  the  position 
of  junior  assistant  to  the  road  engineer,  Hamilton,  Ont. 

* 

H.  H.  Charles,  A.M.E.I.C.,  has  been  appointed 
division  engineer  of  construction  for  St.  Louis  County, 
Minnesota. 

Gerald  M.  Ponton,  A.M.E.I.C.,  has  opened  offices 
in  Montreal  as  a  consulting  mining  engineer  and  metal- 
lurgist at  14  Place  Royale,  Montreal. 

* 

J.  C.  Ball,  A.M.E.I.C,  of  the  Niagara  Peninsula 
Branch,  has  recently  resigned  from  the  Welland  Ship 
Canal  staff  and  has  taken  up  contracting. 
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E.  P.  Muntz,  A.M.E.I.C,  of  the  Niagara  Peninsula 
Branch,  has  the  congratulations  of  the  Branch  upon  the 
arrival  of  a  baby  girl  on  June  28th. 

* 

Major  G.  L.  Mattice,  M.E.I.C,  has  joined  the  staff 
of  Lockwood,  Greene  and  Co.,  of  Canada,  Limited, 
Industrial  Engineers,  taking  charge  of  a  new  department, 
that  of  selling  engineering  service. 

* 

N.  A.  Pearson,  A.M.E.I.C,  formerly  with  the  Dept. 
of  the  Interior  Irrigation  Branch,  Calgary,  Alta.  has 
accepted  a  position  as  draughtsman  and  designer  with 
the  Braden  Copper  Co.  Sewell  Rangua,  Chila,  S.A. 

* 

Chas.  L.  Archibald,  A.M.E.I.C,  consulting  engineer 
and  architect,  St.  John,  N.B.  has  been  retained  by  the 
International  Construction  Company  Limited,  St.  John, 
N.B.  as  consulting  engineer. 

* 

E.  C  Little,  S.E.I.C,  has  accepted  a  position  with 
D.  G.  Loomis  and  Sons,  Limited,  engineers  and  contract- 
ors in  connection  with  their  work  for  the  Nova  Scotia 

Power  Commission. 

* 

Brig.  Gen.  C  H.  Mitchell,  D.S.O.,  M.E.I.C,  Vice- 
President  of  The  Institute,  has  been  appointed  a  member 
of  the  Commission  appointed  by  the  Ontario  Govern- 
ment to  investigate  the  Hydro-Radial  situation. 

* 

A.  L.  Ford,  M.E.I.C,  W.  Pearce,  M.E.I.C,  and 
L.  C  Charlesworth,  M.E.I.C,  have  been  appointed 
representatives  of  The  Engineering  Institute  of  Canada 
at  the  forthcoming  convention  of  the  Western  Canada 
Irrigation  Association  to  be  held  at  Lethbridge. 

* 

L.  N.  Seaman,  A.M.E.I.C,  Chief  of  the  Division  of 
Timber  Tests  (Forestry  Branch  Dept.  of  Interior  Canada) 
Forest  Product  Laboratories  of  Canada,  has  been 
appointed  timber  testing  expert  for  the  Indian  Govt., 
Headquarters  at  Dehra  Dun,  United  Provinces,  India. 

* 

John  F.  Cassidy,  A.M.E.I.C,  has  joined  the  organ- 
ization of  J.  O.  Giroux  and  Co.,  general  contractors  of  6 
Spadina  Road,  Toronto,  as  secretary-treasurer;  Mr.  Cas- 
sidy took  an  active  part  in  the  organization  of  the  com- 
pany. 

* 

Capt.  W.  S.  Lawson,  M.E.I.C,  has  resigned  from  the 
Militia  Headquarters  Staff,  Ottawa,  to  accept  a  position 
as  inspecting  bridge  engineer,  Canadian  Northern  Rail- 
way, Eastern  Lines,  covering  the  territory  between  Port 
Arthur  and  Lake  St.  John. 


Alex.  Milne,  A.M.E.I.C,  of  the  Niagara  Peninsula 
Branch  and  Superintendent  of  the  St.  Catharines  water 
works,  has  been  elected  first  President  of  the  newly 
formed  Canadian  Branch  of  the  American  Water  Works 
Association;  R.  L.  Dobbin,  M.E.I.C,  of  the  Peterboro 
Branch  has  been  elected  Secretary  of  the  Canadian 
Section. 


C  E.  Fraser,  Jr.E.I.C,  has  left  the  employment  o; 
the  County  Highway  Department  of  the  United  Countie: 
of  Stormont,  Dundas  &  Glengarry,  Finch,  Ont.,  when 
he  was  employed  as  chief  assistant  engineer  and  is  no1 
with  the  Morin  Brothers  Bituminous  Paving  Compan 
on  street  paving  in  Brockford,  Ont. 


A.  Frigon,  A.M.E.I.C,  professor  of  electrical  engin 
eering  at  the  Ecole  Polytechnique,  also  consulting  engin 
eer,  is  leaving  for  two  years  in  Europe  and  will  stay  somi 
time  at  the  Ecole  Superieure  d'Electricite  of  Paris  and 
the  Institute  Electro-Technique  of  Grenoble.   The  Cercle 
Universitaire  gave  him  a  dinner  before  leaving. 


C  O.  Foss,  M.E.I.C,  chief  engineer,  St.  John  and 
Quebec  Railway,  has  been  appointed  by  Premier  Foster 
of  New  Brunswick  as  one  of  the  three  members  const itut 
ing  the  personnel  of  the  newly  created  Hydro-Electric 
Commission  of  New  Brunswick,  the  object  of  which  is 
to  proceed  with  the  development  of  water  powers  in  that 

Province. 

* 

Captain  R.  D.  Thexton,  Jr.E.I.C,  is  now  section 
engineer  with  the  Federated  Malay  States  Railway  on 
construction  work  at  Kuala  Lumpor.  Captain  Thexton 
was  formerly  a  member  of  the  Ottawa  Branch;  he  hopes, 
to  write  an  article  for  The  Journal  on  railway  construction 
as  carried  out  in  the  Far  East,  and  such  an  article  would 
be  of  interest  to  our  many  railway  engineer  members. 

* 

C  B.  Thorne,  M.E.I.C,  in  addition  to  being  elected 
to  the  first  Board  of  directors  of  the  new  Riordon  Compa- 
ny, Limited,  occupies  the  position  in  the  new  company  of 
vice-president  and  technical  director.  Since  joining  The 
Institute  Mr.  Thorne  has  evinced  a  keen  interest  in  the 
engineering  profession  and  has  taken  an  active  part  in 
discussing  and  assisting  in  promoting  the  welfare  of  The 

Institute. 

* 

E.  C  Gaines,  M.E.I.C,  of  the  Mead  Morrison 
Mfg.  Co.  of  Chicago,  will  sail  on  August  24th,  for  Sydney, 
Australia  to  have  charge  of  the  above  Company's  in- 
terests in  Australia  and  New  Zealand. 

The  Company  has  several  contracts  for  coal  handling 
equipments  to  be  erected  in  those  countries,  and  as  the 
work  will  require  a  considerable  amount  of  structural  steel 
it  is  the  intention  to  have  all  of  the  structural  work 

fabricated  in  Australia. 

* 

Major  W.  H.  Hunt,  A.M.E.I.C,  was  gazetted 
lieutenant  Royal  Engineers  in  June  18th,  1915.  appoint- 
ed second  in  command  156  Field  Coy.  R.E.  and 
attached  16th  Division,  and  served  in  France  1915  and 
1916;  was  gazetted  captain  on  the  6th  of  January  1916; 
was  wounded  at  Loos.  He  served  through  the  Somme 
Offensive  in  September  1916  with  the  16th  Division  at 
the  capture  of  Guillemont  and  Ginchy.  Captain  Hunt  was 
in  hospital  for  four  months  after  being  gassed,  and  after- 
wards was  O.C  "B".  Company,  R.E.,  Training  Centre  at 
Newark.  England,  during  1917.  During  1918  until  the 
evacuation  of  the  Allied  Forces  on  September  28th  1919 
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he  served  with  the  North  Russian  Expeditionery  Force. 

On  November  1st,  1918  he  was  gazetted  major.    Major 

Hunt's  last  position  was  with  the  C.R.E.,  Vologoa  Force 

North  Russia.    He  was  also  awarded  the  Military  Cross. 

For  two  years  Major  Hunt  served  in  the  South  African 

War  as  O.C.  Machine  Gun  Section,  15th  Batt.  Imperial 

Yeomanry. 

* 

A.  F.  Macallum,  M.E.I.C.,  has  been  appointed  a 
member  of  the  Ontario  Government  Commission  to 
investigate  the  Hydro  Radial  situation.  Mr.  Macallum 
graduated  from  the  University  of  Toronto  in  1893  in 
civil  engineering,  later  obtaining  the  degrees  of  B.A.Sc, 
and  C.E.  After  experience  with  the  Toronto,  Hamilton 
and  Buffalo,  Minneapolis  and  St.  Paul,  and  Canadian 
Pacific  Railways,  Mr.  Macallum  was  appointed  engineer 
in  charge  of  waterworks  at  Midland,  Grimsby,  and 
Bridgeburg,  and  later  was  consulting  engineer  to  New 
Toronto  and  North  Toronto  in  connection  with  sewer 
construction.  In  1909,  Mr.  Macallum  was  appointed 
city  engineer  of  Hamilton,  Ont.,  and  during  his  tenure 
of  this  office,  till  1916,  was  in  charge  of  many  important 
public  works,  including  the  rebuilding  of  the  water 
works  system,  construction  of  new  asphalt  plant,  con- 
struction of  sewage  disposal  system,  etc.  In  1916, 
Mr.  Macallum  was  appointed  to  his  present  position  of 
Commissioner  of  Works,  Ottawa. 

* 

H.  R.  Safford,  M.E.I.C,  President  of  the  American 
Railway  Engineering  Association  and  Assistant  to  the 
President  of  the  Chicago,  Burlington,  and  Quincy  Rail- 
road, has  recently  been  highly  honoured  by  his  alma 
mater,  Purdue  University,  Lafayette,  Indiana;  the 
degree  of  Doctor  of  Engineering,  honoris  causa,  being 
conferred.  As  their  distinction  has  only  been  conferred 
by  the  University  three  times  previously  in  the  whole 
course  of  its  history  the  distinction  is  the  more  not- 
worthy.  A  splendid  tribute  was  paid  to  Dr.  Safford 
by  the  Dean  of  the  University. 

* 

R.  H.  Murray,  A. M.E.I.C,  engineer  of  the  Bureau 
of  Public  Health  has  been  appointed  Director  of  the 
Division  of  Sanitation  of  the  Provincial  Bureau  of  Public 
Health  of  Saskatchewan  recently  formed  to  co-ordinate 
those  activities  of  the  Bureau  which  aim  at  providing  a 
healthy  environment  for  the  people  of  the  Province. 
He  will  be  responsible  to  the  Commissioner  of  Public 
Health  for  the  direction  of  the  work  on  water  supplies, 
milk  supplies,  treatment  and  disposal  of  sewage  and 
trade  wastes,  refuse  destruction,  and  all  sanitary  matters 
concerning  which  the  individual  looks  to  a  central  author- 
ity for  protection. 

The  organization  and  construction  of  Union  Hospitals 
will  also  come  under  the  Division  of  Sanitation  for  the 
present. 

Mr.  Murray,  who  graduated  as  a  civil  engineer  twelve 
years  ago  has  specialized  in  public  health  engineering. 

Before  going  to  Regina  in  1912  as  engineer  to  the 
Bureau  of  Public  Health,  Mr.  Murray  was  assistant 
engineer  on  the  main  drainage  works  of  Glasgow, 
Scotland,  and  Toronto,  Ont. 


He  joined  the  overseas  forces  in  1915  and  served  for 
four  years  as  Sanitary  Officer  with  the  Egyptian  Expedi- 
tionary Force,  and  with  the  52nd  Division  of  the  Imperial 
Forces  in  France. 

Mr.  Murray  is  an  Associate  Member  of  the  Institution 
of  Civil  Engineers,  and  a  member  of  the  Royal  Sanitary 
Institute. 


BRANCH   NEWS 


Toronto  Branch 

H.  A.  Goldman,  A. M.E.I.C,  Secretary-Treasurer 

In  accordance  with  the  policy  recently  adopted  to 
broaden  the  activities  of  the  Branch,  the  Publicity 
Committee  has  made  arrangements  for  the  members  to 
visit  the  following  engineering  works: 

Saturday,  July  10th,  2.30  p.m. — The  New  Union 
Station. 

Members  will  please  assemble  at  the  main  entrance 
of  the  new  station. 

Tuesday,  July  20th,  2  p.m.  —  The  Toronto  Harbor 
Works. 

Members  will  assemble  in  front  of  the  Harbor 
Commission  Building  at  the  foot  of  Bay  Street,  at  2  p.m., 
they  will  board  the  Harbor  Commission  Steam  Yatch 
Bethelma,  and  will  be  taken  around  to  the  various  parts 
of  this  important  engineering  work.  The  trip  will  take 
about  three  hours. 

Thursday,  July  29th,  2.30  p.m. — Baldwins  Canadian 
Steel  Corporation,  Ltd. 

Members  will  assemble  at  the  main  entrance  of  the 
plant  at  Ashbridges  Bay  district. 

Tuesday,  August  24th,  2.30  p.m.  —  The  Island 
Filtration  Plant. 

Members  will  assemble  at  the  front  of  the  Harbor 
Commission  Building  where  transportation  to  the  Island 
will  be  provided  for  them. 

It  is  anticipated  that  all  members  of  the  Branch  who 
can  possibly  do  so  will  avail  themselves  of  this  opportunity 
to  take  in  these  visits,  as  they  are  likely  to  prove  very 
pleasant  and  interesting  as  well  as  instructive  and  useful. 
For  another  series  of  visits  announcements  will  be 
sent  out  later. 

Hamilton  Branch 

J.  A.  McFarlane,  A. M.E.I.C,  Secretary-Treasurer. 

At  a  meeting  of  the  Branch  Executive  held  on  July 
15th,  a  Branch  Committee  on  Policy  was  appointed  with 
the  following  members:  R.  K.  Palmer,  M.E.I.C.,  Hamilton 
Bridge  Works;  H.  U.  Hart.  M.E.I.C,  Canadian  West- 
inghouse  Company  Limited;  E.  H.  Darling,  M.E.I.C, 
consulting  engineer,  Hamilton. 

This  committee  will  act  in  conjunction  with  the 
central  committee  on  this  important  subject. 
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Niagara  Peninsula  Branch 

Rex  P.  Johnson,  A.M.E.I.C,  Secretanj-Treasurer. 

There  will  be  no  further  regular  meetings  of  the 
Branch  till  after  the  Professional  Meeting  in  September. 

The  shortness  of  the  "Branch  News"  column  in  this 
issue  is  not  an  indication  of  a  period  of  quiet  in  Branch 
affairs.  On  the  other  hand,  there  are  a  large  number  of 
members  working  hard,  individually  and  as  committee 
men,  in  preparation  for  the  Professional  Meeting.  Mem- 
bers are  referred  to  the  news  items  prepared  by  the 
Publicity  Sub-committee  of  the  Professional  Meeting 
Committee  for  advice  about  the  Meeting. 

R.  T.  Gent,  M.E.I.C,  is  the  hardest  working 
"Institute"  man  in  Canada  these  days.  He  is  Chairman 
of  the  Finance  Sub-committee.  S.  R.  Frost,  A.M.E.I.C, 
Secretary  of  the  Professional  Meeting  Committee; 
A.D.  Heuther,  Secretary  of  the  Entertainment  Sub-commit- 
tee and  D.T.  Black,  A.M.E.I.C,  Secretary  of  the  Publicity 
Sub-committee  are  also  doing  some  very  good  work. 


Saskatchewan  Branch 

J.  N.  de  Stein,  M.E.I.C,  Secretary- Treasurer. 

The  fourth  Annual  Summer  Meeting  of  the  Saskat- 
chewan Branch  was  opened  in  Saskatoon,  on  July  15th, 
Dean  Dr.  P.  H.  Ling  welcoming  the  assembled  Members 
on  behalf  of  President  C.  H.  Murray  of  the  University 
of  Saskatchewan,  who  unfortunately  had  to  be  absent. 
Dean  Ling  expressed  his  appreciation  of  our  profession 
keeping  in  close  touch  with  the  University,  especially 
owing  to  the  recent  donation  of  a  scholarship  by  the 
Branch  to  the  Engineering  Faculty  of  the  University  of 
Saskatchewan.  He  welcomed  the  members  as  a  body  of 
scientific  men  and  assured  them  of  the  co-operation  of 
the  University  in  all  their  problems,  a  co-operation 
further  demonstrated  very  splendidly  in  the  large  amount 
of  assistance  that  our  Concrete  Committee  is  getting  from 
the  University. 

At  the  conclusion  of  this  address  the  regular  business 
meeting  convened  with  the  Chairman,  Professor  A.  R. 
Greig,  M.E.I.C,  presiding. 

The  question  of  legislation  which  unfortunately  has 
not  been  obtained  yet  in  Saskatchewan  occupied  the 
members  and  a  report  was  on  hand  about  a  recent  inter- 
view with  the  Premier  of  the  Province.  It  appears  that 
the  Government  might  be  inclined,  owing  to  the  fact 
that  other  Provinces  have  obtained  legislation,  to  submit 
this  matter  to  the  next  session  of  the  House,  and  copies 
of  the  several  bills  enacted  so  far  in  other  Provinces  were 
requested  by  the  Government.  The  whole  question  was 
left  in  the  hands  of  the  Executive  Committee  to  further 
confer  with  the  Government  in  this  difficult  question. 

The  next  point  of  interest  taken  up  by  the  meeting 
was  the  report  of  the  Committee  on  Salaries  of  Engineers. 


Owing  to  the  fact  that  none  of  the  members  of  the  Com- 
mittee were  engineers  in  private  practice  the  arranging 
of  a  schedule  of  fees  for  consulting  engineers  was  handed 
over  to  a  newly  formed  Committee.  A  comprehensive 
schedule  for  engineers  on  municipal  employment  and 
Government  was  arrived  at,  which  proposed  schedule, 
it  is  hoped,  will  be  published  in  the  next  number  of 
The  Journal. 

The  question  of  non-support  of  the  parent  Council 
of  the  coming  Western  meeting  at  Banff  was  touched  upon 
and  it  was  the  opinion  of  the  majority  of  the  members 
that  the  explanation  made  by  the  Secretary  was  sufficient 
in  this  matter  and  that  the  action  of  the  Council  should 
not  be  criticized.  The  Executive  was  instructed  to 
appoint  the  Committees  for  the  various  sessions  of  the 
next  Annual  Meeting  to  be  held  in  Toronto  so  that  the 
proposed  sectional  meetings  would  be  taken  care  of. 

A  resolution  regarding  the  appointment  of  a  com- 
mission to  enquire  into  the  question  of  irrigation  in  the 
Province  was  passed  and  forwarded  to  the  Government. 

Professor  C  J.  MacKenzie,  A.M.E.I.C,  Chairman  of 
the  Concrete  Committee  of  the  Branch  reported  concerning 
contributions  from  the  Research  Council  and  our  committee 
intends  to  take  up  this  question  at  the  coming  Banff 
meeting. 

At  the  conclusion  of  the  business  session  the  Members 
adjourned  to  a  luncheon  served  in  the  large  dining  room 
of  the  University  and  tendered  by  the  local  members  to 
the  visiting  members.  After  this  the  regular  session  was 
resumed  at  which  R.  W.  E.  Loucks,  A.M.E.I.C.  gave  a 
splendid  paper  on  the  Natural  Resources  of  Saskatchewan. 
Mr.  Loucks  outlined  the  resources  of  our  Province  in  the 
various  branches  and  created  a  very  favorable  impression 
of  the  wealth  of  our  Province. 

Professor  C  J.  MacKenzie,  A.M.E.I.C,  opened  the 
discussion  and  complimented  Mr.  Loucks  on  the  paper 
outlining  the  fact  that  we  should  certainly  know  the 
assets  and  liabilities  of  our  Province. 

Wm.  T.  Thompson,  M.E.I.C,  followed  with  an  illust- 
rated lecture  on  the  "Great  North  Land"  paying  special 
attention  to  the  Hudson  route  the  completion  of  which 
he  most  earnestly  emphasizes,  as  being  of  incalculable 
value  for  our  western  Provinces. 

The  meeting  then  adjourned  and  the  visiting  members 
were  entertained  by  the  local  members  in  a  splendid  way 
at  the  Provincial  Exhibition. 

Altogether  a  splendid  and  very  satisfactory  meeting 
was  held  and  it  was  only  very  regretfully  that  everybody 
parted  with  the  promise  to  try  and  attend  the  Banff 
meeting. 

C  W.  Craig,  M.E.I.C,  of  Calgary,  had  promised 
to  be  present  but  excused  himself  by  wire  urging  our 
members  to  attend  the  Banff  meeting. 
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Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C.,  Secretary-Treat 


surer. 


The  new  Hillhurst  bridge  which  is  being  built  for  the 
City  of  Calgary  has  been  interesting  many  of  the  members 
of  the  Calgary  Branch.  This  is  a  reinforced  concrete 
structure  of  five  spans,  of  105  feet  each  in  the  clear, 
carrying  a  42  foot  roadway  and  two  6  foot  sidewalks 
over  the  Bow  river  from  Ninth  street  to  Tenth  street 
west.  The  type  is  the  earth  filled  arch  and  the  arches 
are  elliptical  with  an  18  foot  rise.  The  work  is  progressing 
favorably  and  the  south  abutment  is  now  poured  and  work 
proceeding  on  pier  one. 

The  river  is  at  the  high  water  stage  during  July,  but 
as  soon  as  it  starts  to  recede,  work  wil^be  pushed  on  the 


Carseland,  and  since  then,  whenever  weather  conditions 
would  permit  it,  the  Inlet  Canal  has  been  steadily  filling 
up  Lake  McGregor,  the  first  and  largest  reservoir  in  the 
Company's  system.  This  reservoir  is  21  miles  long  and 
from  a  half  mile  to  two  miles  in  width,  and  contains,  at 
full  capacity,  300,000  acre  feet  of  water,  enough  to  supply 
the  entire  tract  with  water  for  a  full  irrigation  season. 

This  spring  the  water  passed  through  the  outlet 
gates  at  the  south  dam  of  Lake  McGregor,  and  after 
partially  filling  a  smaller  basin,  the  Little  Bow  Reservoir, 
it  was  brought  on  to  the  first  unit  of  the  project,  and  is 
now  irrigating  about  four  thousand  acres  of  land  near  the 
Town  of  Vauxhall.  The  distance  from  the  intake  to  the 
edge  of  the  irrigated  tract  is  110  miles,  and,  considering 
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Canada  Land  &  Irrigation  Company,  Limited 


other  piers.  The  foundations  for  the  bridge  are  note- 
worthy as  the  south  abutment  had  to  be  carried  to  a 
depth  of  40  feet  below  water  level  before  bed  rock  was 
struck.  The  estimated  cost  of  the  bridge  was  $210,000. 
and  it  is  being  built  by  the  Fegles  Construction  Co.,  of 
Fort  William,  under  the  supervision  of  G.  W.  Craig, 
M.E.I.C,  city  engineer,  and  J.  F.  Greene,  M.E.I.C, 
consulting  engineer. 

The  Irrigation  Project  of  the  Canada  Land  &  Irriga- 
tion Company,  Limited,  is  now  in  operation. 

It  is  over  a  year  ago  since  water  was  first  turned 
from  the  Bow  River  through  the  intake  gates  south  of 


that  water  is  running  in  the  canal  for  the  first  time,  the 
results  have  so  far  been  entirely  satisfactory.  Very  few 
breaks  of  any  kind  have  occurred,  and  the  loss  from  seepage 
is  very  small.  The  Canal  banks  and  fills  have  had  ample 
time  to  properly  settle  and  it  is  undoubtedly  due  to  this 
fact  that  so  little  trouble  with  breaks  and  seepage  has 
been  experienced.  Evaporation  losses  have  been  com- 
paratively large,  especially  during  the  short  spell  of  hot 
weather  recently  experienced.  At  present  there  is  no  way 
of  measuring  these  losses,  but  a  system  is  being  installed 
by  way  of  which  it  will  be  possible  to  determine  them  with 
some  degree  of  accuracy. 
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On  account  of  the  slow  grades  in  the  Main  Canal 
no  cutting  of  any  kind  takes  place,  and  the  water,  after 
standing  for  some  time  in  the  reservoirs,  arrives  on  the 
land  well  warmed,  entirely  free  from  silt,  and  able  to 
give  the  most  beneficial  results  when  used  to  inigate 
growing  crops. 

J.  F.  Greene,  M.E.I.C.  of  C.  O.  Howe  &  Co.,  consult- 
ing engineers,  and  a  member  of  the  Manitoba  Branch  of 
The  Institute,  is  a  sojourner  among  the  residents  of  the 
Calgary  Branch  this  summer.  Mr.  Greene  brought  his 
family  "with  him  to  recuperate  amid  the  Alberta  sunshine 
from  the  rigours  of  the  savage  Winnipeg  winters  which 
they  have  been  enduring  for  the  last  few  years. 

When  not  engaged  in  strenuous  games  of  tennis, 
Mr.  Greene  may  be  found  around  the  new  Hillhurst 
bridge,  for  which  structure  he  is  consulting  engineer,  or 
around  other  works  of  reinforced  concrete,  or  works 
presenting  problems  which  require  an  engineering  solution. 

Vancouver  Branch 

./.  A*.  Anderson,  A. M.E.I.C,  Secretary. 

At  the  general  meeting  of  the  Branch  held  on  July 
5th,  A.  D.  Creer,  M.E.I.C,  was  elected  to  fill  the  vacancy 
in  the  Vancouver  Branch  Executive  caused  by  the 
resignation  of  L.  L.  Brown,  M.E.I.C.  At  the  same 
meeting  a  resolution,  moved  by  A.  D.  Creer,  M.E.I.C, 
and  seconded  by  Major  G.  A.  Walkem,  A.M.E.I.C,  was 
passed  as  follows: 

"That  the  Secretary  (of  the  Branch)  be  instructed  to 
write  all  members  of  this  Branch  pointing  out  to  them  the 
great  desirability  of  all  members  of  this  Branch  applying 
for  membership  to  the  'The  Association  of  Professional 
Engineers  of  the  Province  of  British  •  Columbia',  and 
further  that  they  be  urged  to  make  this  application  at 
once."  In  accordance  with  this  resolution  a  letter  quoting 
the  resolution  and  giving  the  address  of  the  Registrar  of 
the  Association  has  been  sent  to  all  Branch  members. 

Victoria  Branch 

//.  M.  Bigwood,  A.M.E.I.C,  Secretary. 

Members  of  the  Victoria  Branch  of  The  Engineering 
Institute  of  Canada  were  the  guests  of  the  B.C.  Electric 
Railway  Company  at  Jordan  River  on  Saturday,  when 
the  party,  about  30  strong,  including  engineers  well 
known  to  the  public  of  Victoria,  were  conducted  over  the 
works  from  which  the  district  obtains  its  main  supply  of 
electrical  energy. 

Leaving  Victoria  at  8  a.m.  by  motor  cars,  Jordan 
River,  a  distance  of  43  miles  by  road,  was  reached  at 
10  o'clock,  which  is  an  indication  of  the  excellent  condi- 
tion in  which  the  roads  were  found. 

Upon  reaching  its  destination  the  inspection  was 
commenced  at  the  power  house,  situated  near  sea  level, 
and  in  which  the  4,000  h.p.  Pelton  wheels  are  installed 
and  driven  by  water  under  a  head  of  1,150  feet. 

After  inspecting  the  power  house,  the  visitors  ascend- 
ed by  means  of  the  inclined  railway  to  the  forebay,  or 
balancing  reservoir,  and  after  admiring  the  wonderful 
outlook  across  the  Straits  to  the  Olympic  Mountains  and 
to  the  Pacific  Ocean,  sat  down  for  lunch. 


After  the  appetites  had  been  satisfied,  A.  E.  Foreman 
M.E.I.C,  public  works  engineer  and  Chairman  of  the 
Victoria  Branch  of  The  Engineering  Institute  of  Canada, 
rose  in  his  place  to  express  the  thanks  of  the  visitors  to 
the  company  whose  guests  they  were,  and  particularly 
to  those  officials  present,  A.  T.  Goward,  manager,  and 
G.  M.  Tripp,  A.M.E.I.C,  E.  N.  Horsey,  A.M.E.I.C,  and 
C  A.  Cornwall,  M.E.I.C.  (of  the  engineering  staff),  who 
were  so  ably  entertaining  them  and  making  them  acquaint- 
ed with  the  details  of  a  most  interesting  engineering 
undertaking. 

The  remarks  of  the  chairman  were  heartily  endorsed 
by  the  gathering  in  the  usual  way,  and  Mr.  Goward 
replied  for  the  company  and  officials,  who,  he  said,  were 
only  too  pleased  to  be  given  the  chance  to  show  the 
undertaking  to  the  public  through  the  gentlemen  present, 
who  could  appraise  at  its  proper  value,  and  who  would  be 
able  to  speak  of  the  immense  amount  of  capital  sunk  in 
the  work  by  the  company. 


Victoria  Branch  visit  to  Jordan  River  Power  Development 

After  lunch,  aboard  motor  and  horse-drawn  cars  on 
a  narrow  gauge  railway,  the  trip  was  made  to  the  concrete 
dam,  six  miles  away.  A  six-mile  scenic  railway  journey 
following  the  contour  of  the  hillside  and  alongside  the 
flume  through  which  the  water  flows  from  the  dam  to 
the  forebay;  up  the  narrow  valley,  with  its  steep  and 
thickly  timbered  slopes,  a  new  view  exposed  as  each 
corner  was  rounded,  to  the  huge  concrete  construction 
which  holds  back  the  water,  thus  making  a  lake  some 
three  or  four  miles  long,  at  an  elevation  of  1,450  feet 
above  the  sea. 

One  remark  was  very  general  by  all  those  attending  > 
that  both  the  company  and  the  public  were  losers  by  the 
lack  of  knowledge  of  the  work  done  at  Jordan  River  to 
provide  the  energy,  which,  after  being  received  through 
the  forty  odd  miles  of  transmission  lines  and  adapted  to 
public  needs,  is  so  unconcernedly  switched  on  to  drive 
a  vacuum  cleaner  or  similar  convenience. 

The  return  journey  was  commenced  after  a  most 
enjoyable  day,  everyone  feeling  that  it  had  been  worth 
while  making  the  trip,  both  to  appreciate  properly  the 
magnitude  of  the  undertaking  from  an  engineering  stand- 
point, and  also  to  realize  the  very  large  amount  of  money 
that  had  been  spent  by  the  company  to  develop  natural 
resources  within  a  few  miles  of  the  city,  and  about  which 
little  was  known. 
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Institute  Committees  for  1920 


FINANCE 

H.  H.  VAUGHAN,  Chairman 
R.  A.  ROSS 
SIR  ALEX.  BERTRAM 
GEO.  K.  McDOUGALL 
GEO.  E.  BELL 

LIBRARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 

R.  deL.  French 

S.  F.  RUTHERFORD 

J.  COLIN  KEMP 

P.  L.  PRATLEY 

PUBLICATIONS 

PROF.  ERNEST  BROWN,  Chairman 

A.  W.  SWAN,  Secretary 

J.  DUCHASTEL 

EDGAR  STANSFIELD 

J.  S.  CAMERON 

F.  P.  SHEARWOOD 

BY-LAWS 
ARTHUR  SURVEYER,  Chairman 

PAPERS 

FREDERICK  B.  BROWN,  Chairman 
Chairman  of  each  Branch. 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 
JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 
W.  P.  BRERETON 

F.  W.  W.  DOANE 
E.  A.  JAMES 

J.  DUCHASTEL 

J.  E.  GRIFFITH 

G.HENRY 

A.  F.  MACALLUM 

A.  J.  McPHERSON 

W.  P.  NEAR 

P.  E.  MERCIER 

G.  G.  POWELL 
C.  H.  RUST 

H.  S.  CARPENTER 
A.  E.  FOREMAN 


CANADIAN  NATIONAL  COMMITTEE 
OF  THE  INTERNATIONAL  ELECTRO - 
TECHNICAL  COMMISSION 

L.  A.  HERDT,  Chairman 

L.  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 

T.  R.  ROSEBRUGH 

JOHN  MURPHY 

A.  B.  LAMBE 

H.  A.  DUPRE 

GZOWSKI  MEDAL  AND 
STUDENTS'  PRIZES 

Lt.  Col.  R.  W.  LEONARD,  Chairman 

H.  E.  T.  HAULTAIN 

J.  M.  R.  FAIRBAIRN 

JULIAN  C.  SMITH 

F.  H.  PETERS 

STEAM  BOILERS 

L.  M.  ARKLEY,  Chairman 

W.  G.  CHACE 

F.  G.  CLARK 

R.  J.  DURLEY 

D.  W.  ROBB 

H.  H.  VAUGHAN 

LOGAN  M.  WATEROUS 

BOARD  OF  EXAMINERS  AND 
EDUCATION 

H.  M.  MACKAY,  Chairman 

ARTHUR  SURVEYER,  Secretary 

ERNEST  BROWN 

J.  M.  ROBERTSON 

R.  deL.  FRENCH 

R.  S.  LEA 

A.  R.  ROBERTS 

CANADIAN  ENGINEERING 
STANDARDS 

H.  H.  VAUGHAN  (three  years) 
WALTER  J.  FRANCIS,   (one,  to  retire 

end  of  1920) 
W.  F.  TYE,  (one,  to  retire  end  of  1920) 

LEONARD  MEDAL 

H.  H.  VAUGHAN,  Chairman 
Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 
D.  H.  McDOUGALL 
J.  C.  GWILLIM 

POLICY 

J.  B.  CH ALLIES,  Ottawa,  Chairman 

A.  R.  DECARY,  Quebec 

Brig.-Gen.  C.  H.  MITCHELL,  Toronto 

WALTER  J.  FRANCIS,  Montreal 

K.  H.  SMITH,  Halifax 

J.  G.  SULLrVAN,  Winnipeg 

A.  E.  FOREMAN,  Victoria 


PLUMMER  MEDAL 

H.  H.  VAUGHAN,  Chairman 
Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 

D.  H.  McDOUGALL 
J.  C.  GWILLIM 

DETERIORATION  OF  CONCRETE 
IN  ALKALI  SOILS 

B.  S.  McKENZIE,  Chairman 

W.  P.  BRERETON 

J.  R.  C.  MACREDIE 

H.  Mel.  WEIR 

A.  R.  GREIG 

W.  G.  CHACE 

J.  C.  HOLDEN 

E.  A.  MARKHAM 
R.  J.  LECKY 

F.  W.  ALEXANDER 
A.  S.  DAWSON 

PROF.  C.  J.  MACKENZIE 
GEO.  W.  CRAIG 

LEGISLATION 

ARTHUR  SURVEYER,  Chairman 
WALTER  J.  FRANCIS 
J.  M.  ROBERTSON 

CIVIL  SERVICE  CLASSIFICATION 

R.  A.  ROSS,  Chairman 
R.  W.  LEONARD 
W.  F.  TYE 

J.  M.  R.  FAIRBAIRN 
H.  H.  VAUGHAN 

G.  GORDON  GALE 

HONOUR  ROLL 

Brig.-Gen.  C.  J.  ARMSTRONG, 

C.M.G.,  C.B.,  Chairman 
Col.  A.  E.  DUBUC 
FRASER  S.  KEITH 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 
H.  H.  VAUGHAN 
J.  B.  CHALLIES 
P.  GILLESPIE 

REMUNERATION  OF  ENGINEERS 

A.  H.  HARKNESS,  Chairman 
E.  R.  GRAY 

FREDERICK  B.  BROWN 
A.  R.  DECARY 
J.  B.  CHALLIES 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


22nd  July,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
August,  1920. 

Fbaser  S.  Keith,  Secretary. 


♦The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
i  n  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
■hall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I.-1V.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ILISON     JOHN  GARDNER  ROBB,  of  Niagara  Falls,  Ont.    Born  at  Toronto, 

b  18th,  1880;  Educ  .  Graduate  s   l\  s  ,   \:im,  summer  1901,  sewer  Bvstem, 

urg,  Ont  ; summer  1902,  D.L  isk.;  1903-12,  with  Riter-Conley  Mfg.  Co., 

Pit!  burg   Pa  .  office  and  field  duties,  lifting,  survey  and  eonstrn  ;  L913,  with  Havana 

I. lee!      1:1        i  .1    Powel    Co.,    Havana   and    Cuba,   office  and   field   duties  etc.; 

1915-17,  Quintan  and  Robert  on   Ltd  .  Toronto,  Ont  .  office  and  field  duties,  etc  .  1918 
in  date,  will,   Niagara,  St.  Catharines  and  Toronto  Rly.,  Michigan  ('intra]   Rly. 
ml  '.     I      Rly.  :-v  item,  inspecting  concrete  arch,  being  built  by  Hydro.  Elect. 
1'h.i.i  i  t  Ion     '•'  Ont. 

References:  A.  C.  D.  Blanohard,  T.  U.  Fairlie,  E.  W.  Oliver,  N.  D.  Wilson,  T.  T. 
Black. 


w     Bo?hN?la^wiLAnYaVIy»I^N,,,TfT^Iont^ea,■   Que'     Born   at  Toronto,   Ont.. 
Nov.  9th,  1889;  Educ,  B.Sc,  McGill  Univ.,  1915;  2  summers,  C.  P.  Rly    survey 
6  mos.  drafting  office;  1913,  Can.  Light  and  Power  Co.,  on  eonstrn.;  1916-19  on  active 
service,  lieut.  and  acting  capt.,  Royal  Engrs.;  1920  to  date,  asst.  engr     G    T    Rlv 
Montreal. 

References:  W.  Walker  H.  M.  Lamb,  C.  M.  M.  McKergow,  K.  B.  Thornton, 
C.  Batho,  X.  R.  Ayer,  C.  Thomson. 

BOOKER— HARVEY  D.,  of  Fort  William,  Ont.  Born  at  Hamilton,  Ont , 
3rd  November,  1886;  Educ,  3  yrs.,  McGill  Univ.  (1910-13);  1907-10,  operating  in 
municipal  power  house,  Kenora,  Ont.;  1912-14.  students' course  and  asst.  to  engr 
Canadian  WesUnghouse  Co.,  Hamilton;  1914-16,  operating  for  Northern  Ontario 
Light  &  Power  Co.,  Cobalt;  at  the  present  time,  erecting  engr.,  service  dept.,  Canadian 
VV estinghouse  Co.,  Fort  William,  Ont. 

References:  F.  H.  Farmer,  A.  W.  Lamont,  R.  B.  Chandler,  K.  C.  Berney,  G.  R. 
Dawson  G.  R.  Duncan,  Geo.  Blanchard,  A.  J.  Lawrence. 

BROWN— DONALD  WALLACE  JAMES,  of  Sydney,  N.S.  Born  at  Low 
Point,  N.S.,  Sept.  11th,  1896;  Educ,  high  school  and  1  yr.  engr'g.  St.  Francis  Xavier 
College,  Antigomsh,  N.S.,  1914-15,  taking  complete  mech.  engr'g.,  I.  C  S  •  Nov 
1915-Feb.  1919,  with  Nova  Scotia  Steel  &  Coal  Co.  Ltd.,  Sydney  Mines,  N  S  in 
general  drafting  office;  Feb.  1919  to  date,  with  Dominion  Iron  &  Steel  Co.  Ltd., 
Sydney,  N.S.,  in  mech.  drafting  office,  i/c  of  mech.  sketch  room,  covering  entire  plant. 

References:  D.  H.  McDougall,  T.  J.  Brown,  A.  W.  McMaster,  K.  G.  Cameron, 
C.  M.  Odell. 

CHISHOLM— WILLIAM  HAROLD,  of  Halifax,  N.S.  Born  at  Halifax,  N.S., 
Aug.  27th,  1895;  Educ,  B.Sc.M.E.,  N.S.  Tech.  Coll.,  1916;  summer  1914,  N.S.  Tram, 
and  Power  Co.,  repair  shops  motorman;  summer  1915,  Halifax  Ocean  Terminals; 
June-Nov.  1916,  Canadian  General  Electric  Co.,  Peterborough,  students'  course; 
Nov.  1916-18,  on  active  service,  lance  corporal  in  Can  Engrs..  engaged  in  trench  and 
bridge  work  in  France;  May  1918  to  date,  with  Northern  Elect.  Co.,  Halifax  Branch, 
in  sales  dept.,  telephone,  transmission  and  power  work. 

References:  F.  A.  Bowman,  F.  R.  Faulkner,  J.W.  Roland,  I,  P.  MacNab,  R.  L. 
Nixon,  K.  H.  Smith,  W.  P.  Morrison. 

CLOUSTON— NOEL  STEWART,  of  Ottawa,  Ont.  Born  at  Dublin,  Ireland, 
Feb.  19th,  1887;  Educ,  B.A.  B.A.I. ,  Dublin  Trinity  Coll.,  1909,  (A.M.  Inst.  C.E. 
1920),  D.L.S.  1915;  prior  to  1911,  improving  pupil  on  Dublin  and  South  Eastern 
Rly.,  engr'g.  office,  bridge  testing,  etc;  1911,  instr'man  on  Prince  Albert  Br.  of 
G.T.P.  Rly.,  1912-15,  asst.  on  D.L.S.  Dept.  of  Interior,  1916-March  1919,  on  active 
service  with  Royal  Engrs.,  lieut.,  acting  capt.  and  adjutant,  officer  i/c  of  workshops, 
field  engr.  in  chg.  of  ruined  dugouts  and  light  railways,  awarded  O.B.E.;  March  1919 
to  date,  D.L.S.  asst.  on  survey  party,  Peace  River  District. 


References: 
McColl. 


A.  J.  Gayfer,  G.  B.  Dodge,  L.  J.  M.  Howard,  J.  F.  Fredette,  S.  E. 


CONDON— FREDERICK  OXLEY,  of  Moncton,  N.B.  Born  at  Moncton, 
N.B.,  July  21st,  1878;  Educ,  Common  School;  1893,  jr.  in  chf.  engr's  office;  1895-98, 
office  asst.  clerical  work,  etc.;  1898-1912,  dftsman  and  asst.  engr.,  mtce  dept.;  1913-16, 
res.  engr.,  mtce.  and  eonstrn.  of  rly.;  1916  to  date,  div.  engr.  and  at  present,  dist.  engr. 
Can.  Nat.  Rly. 

References:  W.  B.  MacKenzie,  C.  B.  Brown,  W.  A.  Duff,  F.  B.  Fripp,  C.  W. 

Archibald. 

DENOVAN— JOHN  ALEXANDER,  of  Copp  r  Cliff,  Ont.  Born  at  Dalkeith, 
Ont.,  Oct.  18th,  1880;  Educ,  Queen's  Univ.,  in  Elect.  Mech.  1902-06;  1906-07,  with 
Modern  Steel  Structural  Co.,  Los  Angeles,  Cal.  as  jr.  dftsman;  1907-08,  with  Llwellyn 
Iron  Works,  Los  Angeles  Cal.  structural  steel  detailer;  1908-Sept.  1909,  with  North- 
west Steel  Co.  Portland,  Oregon,  as  checker  and  designer  on  highway  bridges  and 
office  bldgs;  Sept.  1909-Aug.  1910,  with  Hamilton  Bridge  Works,  Ltd.,  Hamilton, 
Ont.,  detailer  and  checker;  Aug. -Dec.  1910,  with  Anaconda  Copper  Mining  Co., 
Anaconda,  Mont.;  1911-12,  with  Alts.  Engr'g.  Co.,  Calgary,  Alta.,  designing  dftsman; 
1912-13,  and  Aug.  1914-Mar.  1916,  with  J  .Coughlan  and  Sons,  Vancouver,  B.C.,  asst. 
engr.  i/c  of  df ting  room  and  design  and  later  chief  engr.;  1913-Aug.  1914,  with  Westing- 
house,  Church,  Kerr  and  Co.,  Vancouver,  B.C.  Office,  designing  dftsman  on  eonstrn. 
C.  P.  Rly.  terminal;  May-Sept.  1916,  with  Can.  Copper  Co.  Copper  Cliff,  Ont.,  design- 
ing dftsman  and  checker;  Sept.  1916-Feb.  1918,  with  Dom.  Bridge  Co.,  Winnipeg, 
Man.,  designer,  detailer  and  checker;  Feb.  1918-Apr.  1920,  Can.  Northwest  Steel  Co. 
Ltd.,  Vancouver,  B.C.,  asst.  engr.  and  designer  on  mill  bldgs,  tanks  and  bridges; 
at  present,  with  International  Nickel  Corp.  of  Can.  Ltd.,  Copper  Cliff,  Ont.,  designing 
dftsman  on  smelter  work. 

References:  J.  F.  Greene,  A.  B.  Weeks,  K.  C.  Berney,  J.  A.  McFarlane,  O.  K. 
Peck,  E.  H.  Darling,  A.  J.  Dostert,  J.  P.  Hodgson. 

FIFIELD— ALBERT  F.,  of  St.  Catharines,  Ont.  Born  at  Lowell,  Mass., 
8th  February,  1876.  Educ,  Tilton  Seminary,  1896.  Conducted  general  machine 
shop;  Gen.  mgr.,  Asquam  Lake  &  Trans.  Co.,  for  three  years,  which  company  he 
organized  and  was  manager  of  electric  light  and  power  plant,  of  the  municipality 
and  designed  and  built  two  Steamboats;  1906,  supt.  in  Asbestos  Mill;  1907,  with 
Jenckes  Machine  Co.,  first  as  mechanic  and  later  became  supt.  at  Sherbrooke  and 
later  at  St.  Catharines,  installing  hydraulic  machinery;  later  in  business  buying  and 
selling  machinery  and  formed  Rco  Sales  Co.  for  Reo  Motor  cars;  at  the  beginning  of 
war  organized  Metal  Drawing  Co.  for  mfg.  of  munitions;  installed  second  plant  for 
the  mfg.  of  brass  cases  in  Canada  and  handled  ten  contracts  through  the  Imperial 
Munitions  Board.     At  close  of  war,  managing  director,  T.  F.  Shurly  Saw  Co.,  Ltd. 

References:  R.  W.  Leonard,  A.  S.  Cook,  A.  Milne,  W.  P.  Near,  F.  N.  Rutherford. 
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FORBES— JAMES  MACGREGOR,  of  Edmonton,  Alta.  Born  at  Callander, 
Scotland,  Jan.  21st,  1891;  Educ,  McLaren  High  School  Callende:',  and  Stirling 
High  School  Technical  Course,  (3  years!  1909-12;  1907-12,  articled  apprenticeship 
with  R.  M.  Christie  and  Davidson,  C.E.,  Dunblane,  Scotland,  during  this  period 
was  engaged  in  and  largely  responsible  for  carrying  out  water  supply,  drainage, 
and  sewage  disposal  schemes;  1912-16,  with  C.N.  Rly.  as  leveller,  dftsman  on  loca- 
tion work,  asst.  to  div.  engr.  and  mtce  work  on  main  line;  1917  to  date,  dist.  drainage 
engr.  i/c  of  various  works,  also  inspections  and  constrn.  work  for  Prov.  Gov't,  of  Alta. 

References;  L.  C.  Charlesworth,  E.  M.  M.  Hill,  D.  Shaw,  D.  Donadson,  E.  K.l 
Hall. 

GAGE— RAMSAY  GRAY,  of  Moncton,  N.B.  Born  at  Kingston,  Ont.,  July 
14th,  1879;  Educ,  B.Sc,  Queen's  Univ.,  1905;  summers  1900-04,  with  Cataract  Power 
Co.,  Hamilton,  Ont.,  str.  rly.  shops  and  power  houses;  1905-07,  with  Westinghouse 
Mfg.  Co.,  Pittsburg,  engr'g.  apprentice;  1907-10.  Chicago  and  Eastern  Illinois  Rly., 
Chicago,  supervisor  of  electric  signalling;  1910-14,  General  R'.y.  Signal  Co.  of  Canada, 
Lachine,  Que.,  chf.  engr.;  1914  to  date,  signal  and  electrical  engr.,  Can.  Nat.  Rlys., 
Moncton,  N.B. 

References:  C.  B.  Brown,  W.  A.  Duff,  C.  N.  Monsarrat,  H.  Rolph,  J.  Murphy, 
V.  I.  Smart,  C.  C.  Leluau. 

GRANGER— ANDREW  SCOTT,  of  Winnipeg,  Man.  Born  at  Calderbank, 
Scot  ,  19th  Aug.  1882.  Educ,  public  school.  3  years  designing  and  estimating, 
struct,  steel,  with  Donnan,  Long  &  Co.,  Middlebro'  Eng.,  3  yrs.,  drafting,  Sir  Wm. 
Annol  &  Co.,  Glasgow;  5  years  with  Motherwell  Bridge  Co.,  Motherwell,  Scot.; 
1910  to  present,  designing  engr.,  for  Manitoba  Bridge  &  Iron  Works,  Winnipeg,  Man. 

References:  W.  P.  Brereton,  W.  G.  Chace,  T.  R.  Deacon,  H.  A.  Mackay,  F.  E. 
Emery. 

HIGGINS— FRANK  CHIPMAN,  of  Ottawa,  Ont.  Born  at  Parliakimedie, 
Banjam  Dist.,  India,  Dec.  30th,  1892;  Educ,  B.Sc,  Acadia  Univ.,  1914,  and  spec, 
work  in  Ballistics  and  Aeronautical  Eng'g;  4  years  experience  in  experimental, 
mechanical  and  ballistical  engr'g;  Jan.  1916-Apr.  1917,  with  Experimental  Gunnery 
Branch,  Royal  School  of  Gunnery,  Shoeburgness,  England,  invented  and  revised 
various  types  of  ballistic  charts  and  tables  for  field  gunnery;  Apr. -Dec.  1917,  i/c 
of  armament  experimental  tests  in  the  field;  Dec  1917-Nov.  1918,  on  Board  of  Inven- 
tions and  Research,  London,  representing  armament  design,  section  of  Air  Ministry; 
Nov.  1918-Sept.  1919,  head  of  technical  section.  Can.  Air  Force;  Sept.  1919  to  date, 
Technical  Intelligence  Officer,  Can.  Air  Board  (Member  of  Radio  Sub-Committee  of 
Assoc.  Air  Research  Committee). 

References:  H.  C.  Craig,  J.  A.  Wilson,  R.  J.  Durley,  C.  P.  Edwards,  D.  W. 
McLachlan,  S.  G.  Tackaberry. 

JEPSON— THOMAS  CECIL,  of  Toronto,  Ont.  Born  at  London,  Eng.,  20th 
Feb.  1892.  Educ,  B.Sc.  Cambridge  Univ.  1911.  1912-13,  rodman  and  concrete 
inspector,  Ontario  Power  Co.,  Niagara  Falls;  1913,  3  mos.,  asst.  on  survey,  Chippawa 
Canal,  Hydro-Elec  Power  Comm'n;  during  war,  asst.  engr.  to  I.C.  Baring,  consulting 
engr.  to  British  admiralty;  1917,  asst.  engr.  to  Furness  Shipbuilding  Co.  Ltd.,  Middle- 
bro', also  lieut.  in  Engrs.,  1915-16.  At  the  present  time,  ch.  of  party  and  instr'man 
on  surveys,  York  twnsp. 

References:  R.  O.  Wynne-Roberts,  F.  Barber,  G.  R.  Jack,  H.  L.  Seymour, 
H.  A.  Goldman. 

LYSTER—  HORACE  M.,  of  Montreal,  Que.  Born  at  Kirkdale,  Que.,  Jan.  10th, 
1891;  Educ,  B.Sc,  McGill  Univ.,  1913;  1913-1915,  asst.  to  engr.,  C.P.R.,  Bankhead 
Mines,  Alta,  1915-1917,  on  active  service,  lieut.  RoyaUEngrs.,  (awarded  M.C.,  1916) 
also  o/i/o  of  section  172  Co.  R.  E.  until  permanently  disabled  for  military  service; 
June  1917-Jan.  1920  o/i/c  of  exnlosives  railway  transport,  Yorkshire,  England, 
for  the  Imperial  Ministry  of  Munitions;  at  nresent,  with  H.  H.  Robertson  Co.  Ltd., 
Montreal,  as  salesman  and  estimating  building  materials. 

References:  J.  B.  McRae.  F.  B.  Brown,  G.  Robertson,  G.  L.  Guillet,  L.  Stockett, 
C.  M.  M.  McKergow,  C.  C.  Lindsay. 

MacDOUGALL— DUNCAN  ALEXANDER,  of  Winnipeg,  Man.  Born  at 
Ardtalnaie,  17th  Nov.  1875.  Educ,  MA.,  Edinburgh  Univ..  Sc  &  Art,  Kensington 
and  Sanitary  Energ.,  Glasgow  and  S.  W.  Coll.  (A.M.I.CE.  19051.  1895-1900, 
indentured  with  Messrs.  Wharrie  &  Colledge,  Glasgow,  surveys,  roads  and  sewers 
and  ry.  constrn.;  1901-03,  draftsman  on  design  of  steelwork  and  masonry,  with 
Glasgow  &  S.  W.  Ry.;  1903-05,  asst.  res.  engr..  Maidens  &  Dunure  Ry.,  and  Turn- 
berry  water  supply;  1905-06,  bridge  engr..  Toronto  &  Sudbury  Rv.;  1906-10,  res. 
engr.  and  res.  bridge,  engr.,  T.  C.  Ry.;  1910  to  date,  with  the  G.T.P.  Ry.,  as  res. 
engr.  and  asst.  engr.,  on  substructures,  reinforced  concrete  and  at  the  present  time 
in  chg.  of  reinforced  concrete  culverts,  Prairie  Div. 

References:  J.  A.  Heaman,  J.  G.  Legrand,  G.  C.  Dunn,  R.  J.  Gibb,  N.  B.  Mac- 
Taggart,  T.  B.   Campbell. 

MACKENZIE— NORMAN,  of  Winnipeg.  Man.  Born  at  Winnipeg,  Man., 
Julv  12th,  1890;  Educ,  University  of  Manitoba,  1st  vear  engr'g.,  1910;  1912-14, 
with  Hudson  Bay  Rly.,  rodman,  topographer  and  instr'man  on  constrn.;  1915-June 
1919,  on  active  service,  with  C.E.F.,  as  lieut.  and  later  cant.;  June-Sept.  1919,  with 
Wm.  Newman  Constrn.  Co.,  Winnipeg,  Man.,  supt.  i/c  of  concrete  arch  bridges  on 
C.P.  Rlv  ;  Sent.  1919  to  date,  sunt.  Manitoba  Power  Commission,  i/c  of  constrn.  of 
transmission  line,  Winnipeg  to  Portage-La-Prairie. 

References:  J.  M.  Leamv.  L.  E.  Silcox,  J.  W.  Porter,  J.  V.  Dillabough,  T.  H. 
Kirby,  J.  L.  Charles,  F.  P.  Moffat. 

McMANUS— REID,  of  Moncton,  N.B.  Born  at  Memrameook,  N.B.,  Oct.  1st, 
1874;  Educ,  B.Sc,  M.I.T.  1895;  1895-96,  asst.  in  estimating  room  of  Boston  Bridge 
Works;  1896-97,  steel  inspector  on  Boston  Subway;  1897-99,  with  C.P.  Rly.,  as  rod- 
man  on  Crow's  Nest  Rly.  Constrn.;  1899  to  date,  contracting. 

References:  E.  P.  Goodwin,  F.  B.  Fripp,  G.  Stead,  A.  A.  Colter,  C.  B.  Brown, 
E.  G.  Evans. 


MURRAY— ALEXANDER  DURAND,  of  Montreal.  Que.  Born  at  Toronto, 
Ont.,  August  15th,  1890;  Educ,  McGill  Univ.,  3rd  year  work,  1919-20,  completed  rly. 
engr'g.  I.C.S.,  1911,  also  private  tuition,  R.  Parry,  London,  Eng.,  1917;  1909,  with 
Algoma  Eastern  Rly.,  Sudbury,  Ont.,  instr'man  on  constrn;  1910,  Hearst,  Ont., 
cross-sectioning,  drainage,  earthwork;  1911,  with  N.T.C.  Rly.,  monthly  estimates, 
concrete  culverts  and  abutments,  water  stations,  etc.;  1912,  with  Edmonton  Dunvegan 
&  B.C.  Rly.,  Grouard,  Alta.  and  Great  Waterways  Rly.,  preliminary  survey  on 
topography;  1913-14,  Passburg,  Alta.,  plant  engr.  Leitch  Collieries;  1915-19,  on 
active  service,  infantry,  France,  and  later  capt.  Royal  Engrs.,  i/c  of  constrn.  of  train 
ferry  berth,  costs  and  estimates,  constrn.  dept.,  Richborough,  Kent;  1919,  unit 
representative,  engr'g.  branch  D.S.C.R.,  Toronto,  Ont.,  at  present,  valuation  dept., 
G.T.  Rly.,   Montreal. 

References:  F.  H.  Emra,  J.  W.  H.  Ford,  R.  B.  Harkness,  A.  A.  Putman. 

PAGET— THOMAS  JOHN,  of  Sundridge,  Ont.  Born  at  Allenwood,  Ont., 
Nov.  15th,  1870;  Educ,  Third  Class  Teacher  1890;  1906-11,  with  C.P.  Rly.  West. 
Div.,  as  rodman,  instr'man  i/c.  of  constrn.,  leveller  on  location  and  res.  engr.;  1911- 
Nov.  1914,  res.  engr.  on  constrn.  and  track  work.  Can.  Nor.  Ont.  Rly.,  Sudbury  to 
Port  Arthur;  Nov.  1914-June  1916,  illness;  June  1916  to  date,  sr.  inspt.  on  Winnipeg 
Water  Dist  and  later  foreman  of  P.W.  Ont.,  building  concrete  trestles,  bridges,  etc. 

References:  E.  T.  Agate,  A.  F.  Stewart,  A.  J.  Halford,  J.  W.  Hackner,  W.  A. 
James,  H.  W.  Tye,  R.  E.  Paget. 

PHILIPPS— PRYCE  RAWSON,  of  Winnipeg,  Man.  Born  at  Jefferson,  South 
Wales,  March  17th,  1883;  Educ,  Ellesmore  College,  Eng.,  and  Concrete  Engineer's 
Course,  I.C.S.;  1909-12,  with  N.T.C.  Rly.  as  rodman,  leveller,  topographer  and 
dftsman;  1913,  instr'man  C.P.  Rly.  at  Transcona  Yards;  1913-15,  with  Foley  Bros. 
Welsh  and  Stewart,  Halifax  Terminals;  1919  (6  mos.)  i/c  of  survey  party  for  Man. 
Drainage  Com. ;  1919-20  (6  mos.)  leveller  i/c  of  party,  Broken  Head  River  Reclamation 
project;  1920  (2  mos.)  bridge  inspt.,  Man.  Good  Roads  Dept.;  at  present,  Municipal 
Engr.,   Man. 

References:  G.  F.  Richan,  A.  P.  Miller,  D.  L.  McLean,  P.  Burke-Gaffney,  M.  A. 
Lyons. 

TAYLOR— JOHN  CHARLES  DEANS,  of  Winnipeg,  Man.  Born  at  London, 
Eng.,  12th  November,  1890.  Educ,  3  yrs.,  C.E.  course,  Temple  Univ.  Phila.,  M.E. 
course,  Baltimore  Polytech.  Inst.,  (1905-09).  1912-14  (15  mos.,)  as  drftsman, 
instr'man  on  location  and  acting  res.  engr.,  C.N.R.,  Medicine  Hat  and  Port  Arthur 
Districts;  1914-20  with  Greater  Winnipeg  Water  Dist.,  as  draftsman,  office,  engr., 
etc,  with  the  exception  of  1916-May  1919,  on  active  service,  decorated  with  military 
Cross;  at  the  present  time  temporarily  employed  as  draftsman  with  Manitoba  Drain- 
age Comm'n. 

References:  W.  G.  Chace,  D.  L.  McLean,  G.  F.  Richan,  D.  N.  Sharpe,  W.  D. 
MacKenzie. 

TODD— JOHN  CECIL,  of  Milden,  Sask.  Born  at  Maple  Durham,  England, 
Apr.  12th,  1881;  Educ,  Aspatria  College,  Cumberland,  Eng.;  1900-07,  employed 
in  various  works  of  survey  and  engr'g  nature,  etc  in  Berkshire  and  Surrey  Eng. 
for  Eddington  &  Sons;  1908.  with  John  Hopkins,  D.L.S.;  1909-10,  rodman  and  res. 
engr.  C.N.  Rly.,  Vegreville  Calgary  Constrn.;  1911-14.  asst.  dftsman.  dftsman,  and 
res.  engr.  C.P.  Rly.;  1914-19,  on  active  service,  lieut.  and  engineer  officer  i/c  of  constrn. 
location  and  mtce  of  rlys.  in  Eng.  and  France;  1919  to  date,  with  C.P.  Rly.,  constrn. 
Dept.,  as  instrman  and  at  present  res.  engr.  on  constrn. 

References:  A.  C.  Garner,  A.  J.  Gayfer,  H.  G.  Dimsdale,  C.  H.  Larson,  K. 
Alexander,  J.  A.  Hesketh,  S.  C.  Wilcox,  H.  B.  Sims. 

TREMAYNE— JOHN  ERNEST,  of  Toronto,  Ont.  Born  at  Sutton  West,  Ont., 
March  30th,  1894;  Educ,  B.A.Sc,  Univ.  of  Toronto,  1916;  (prior  to  graduation 
with  Dept.  Railwavs  and  Canals,  as  transitman  on  Georgian  Bay  Survey  and  leveller 
on  St.  Lawrence  Canals;  1916-Aug.  1919,  on  active  service  with  Can.  EngrsT.  in 
France;  Aug. -Dec.  1919.  with  Northern  Development  Branch.  Ont.,  Gov't,  as  locating 
engr.  i/c  of  location  of  road:  Dec.  1919-March  1920,  with  Toronto  and  York  Radial 
Rly.  asst.  engr.  engaged  in  dfting,  surveying  and  appraisal  work;  March  1920  to  date, 
engr.,  City  Architect's  Office,  Toronto,  Ont. 

References:  C.  P.  VanNorman,  E.  A.  James,  T.  R.  Loudon,  C.  S.  L.  Hertzberg, 
C.  R.  Young. 

WHITELA.W— JAMES,  of  Moncton,  N.B.  Born  at  Edinburgh,  Scotland, 
August  3rd,  1880  ;Educ,  Heriot-Watt  Tech.  Coll..  Edinburgh,  Scotland:  1897-1902, 
chf.  engr's.  office.  North  British  Rlv  ,  Edinburgh,  apprentice  puoil  on  constrn  and 
mtce  work;  1902,  with  D.  &  J.  Stratton,  constractors,  Edinburgh,  road-making 
and  i/c  of  constrn.  of  water  supply  system  for  City  of  Paisley;  1903-10,  dist.  engrjs 
office,  Caledonian  Rly.,  Edinburgh,  asst.  engr.  on  mtce  work;  1910-12,  chf.  engr's 
office,  Metropolitan  Rly.,  London,  Eng.,  asst.  engr.  on  surveys,  tube  tunnelling 
and  stations  reconstn'n  work;  1912,  res.  engr's  office,  C.P.  Rly..  Montreal,  transit- 
man  on  mtce  work;  1912  to  date,  Can.  Gov't  Rlys  ,  transitman  on  preliminary  loca- 
tion, asst.  engr.  on  bridge  surveys  and  asst.  engr.  in  chf.  engr's  office,  Moncton, 
N.B. 

References:  C.  B.  Brown,  W.  A.  Duff,  F.  B.  Tapley.  S.  B.  Wass,  E.  G.  Evans, 
F.  B.  Fripp 

FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF   MEMBER 

EVANS— DAVID  ARTHUR,  of  Three  Rivers.  One.  Born  at  Swansea,  Wales, 
Eng.,  Jan.  7th,  1885:  Educ,  M.  E.  Diploma,  Univ.  of  Wales,  1908;  1902-08,  apprentice 
T.  H.  Richer  and  drftsman  on  Taff  Vale  Rv.,  Cardiff,  Wales;  190S-09,  OR.  Ryl.  shops. 
Montreal,  machinist;  1909-14,  with  N.T.C.  Rlv.,  as  dftsman  and  asst.  engr.  i/c  of 
design  and  constrn.  of  bldgs  and  installation  of  the  equipment  of  shops  at  Transcona, 
Man.  and  later  office  engr.  in  M.E.  Dept.  Ottawa,  i/c  of  shops  for  Quebec  City; 
1914,  res  engr.  for  bldg.  contractor:  Sept  -Dec.  1914.  C.P.  Rly.,  mech.  dept  .  dftsman; 
Jan.-June  1915,  with  Can.  Carbide  Co.,  &  Cm.  Electrode  Co.,  Shawinigan 
Falls,  dftsman  and  res.  engr.:  Feh.  1917  to  date,  St.  Maurice  River  Boom  Co.  Ltd., 
mgr.  i/c  of  all  operations  on  St.  Maurice  River. 

References:  R.  W.  Leonard,  G.  Grant,  J.  C.  Smith.  A.  R.  Decary,  A.  Ferguson, 

R.  F.  Uniacke. 
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FLINT— CHARLES,  Major,  D.S.O..  of  Winnipeg,  Man.  Born  at  Toronto, 
Ont.,  Oct  l.'th.  1888;  Educ,  B.  \  Bo  .  University  of  Toronto,  1910;  1907-09,  during 
the  months,  May-<  >c1  .  with  C.P.  Rly.,  western  lines,  res.  engr.  on  constrn.;  1910- 
1911,  with  Macdonald  Engr'g.  Co.,  Chicago,  111.,  asst.  supt.;  1911-Apr.  1915,  with 
CP.  Rly.,  res.  engr.,  western  lines,  also  asst.  and  locating  engr.  at  Winnipeg,  and 
alter  res  engr.,  rntoe  Edmonton;  Apr.  1915-March  1919.  on  active  service,  with 
C.E  1  ii  U.C.C.,  Can.  Hly.  Troops,  and  R.N.  Siege  Guns,  Maior,  D.S.O.) 

.May  1919  to  date,  with  CP.  Rly.,  locating  and  asst.  engr.,  Winnipeg,  Man. 

References:  .1   G.  Sullivan.  W.  A.  James,  J.  R.  C.  Macredie,  F.  Lee,  E.  G.  Hewson. 

MACGILLTVRAY— ANDREW,  of  North  Sydney,  N.S.  Born  at  Antigonish 
Harbour.  N  S  .  Dee  21st.  1*78;  Educ,  B.  A.  1904  and  B.Sc.  1912,  Univ.  of  St.  Francis 
Xavier,  Grad  Course  in  Agronomy.  Howard,  1907;  also  N.S. L.S.,  1912;  1908-10,  with 
N.T.C.  Hlv..  rodman;  1910  to  date,  I'  WD.  of  Canada,  employed  in  supervising 
public  work.-,  surviving,  designing,  etc.  in  Antigonish  Dist.  and  at  present,  engaged 
in  the  same  capacity  in  the  Cape  Breton  Dist.  (Became  a  life  member  on  admission 
as  A.M 

Refer,  dci  -  '  !  V  Bernasconi,  L.  H.  Wheaton,  R.  H.  Cushing,  C.  O.  Foss,  D.  H. 
McDonald.  W.  C.  Ewing. 

MULLEN— CHARLES  AUGUSTINE,  of  Montreal.  Que.  Born  at  Chapel 
Point.  Maryland.U.S.A.,  Dec.  29th,  1883;  Educ,  High  School  and  Fordham  University 
School  of  Law;  In  responsible  chg.  of  work  since  1905,  with  Barber  Asphalt  Paving 
Co.,  New  York,  designing,  specifications  and  direction  of  paving  construction,  and 
other  public  uorks  in  New  York  and  Schenectady;  1908-10,private  practice  as  paving 

ractor;  1910-1  1.  Supt.  of  street  constr'n.  and  repairs,  city  of  Milwaukee;  1912-13, 
comm'r  of  pub.  works.  New  York  and  Schenectady;  1914-15,  contractor, New  York; 
1910  to  date,  director  of  paving  dept.  and  ch.  consulting  paving  engr.,  Milton  Hersey 
Co.,   Montreal. 

References:  F.  S.  Keith.  R.  A.  Ross,  A.  E.  Doucet,  W.  D.  Baillairge,  V.  J. 
Melsted,  P.  E.  Mercier. 


FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

McCORT— CECIL  RoY,  of  Grand'Mere,  Que.  Born  at  Bolton,  Ont..  July  18th, 
1893;  Educ  .  B.A  Sc  (C.E.)  Univ.  of  Toronto,  1915;  1912  (5  mos.)  with  Can.  Fair- 
banks-Morse Co.  Ltd.,  Toronto,  testing  gasoline  engines;  1913-14,  P.W.D.,  Canada, 
asst.  engr.,  Hreakwater  constrn.  and  harbour  improvement  work;  1915  (9  mos.) 
Forest  Products  Laboratories  of  Canada,  McGill  Univ.,  research  work  investigating 
strength  values  of  structural  timbers;  1915-March  1919,  on  active  service,  officer  in 
Canadian  and  Imperial  Artillery,  3  yrs.,  since  Dee.  1917  rank  of  capt.,  commanded 
a  battery  Royal  Garrison  Artillery,  7  mos,;  March-May  1919,  organized  the  office  of 
Professional  and  Business  section,  D.S.C.R.,  Montreal  and  served  as  officer  i/c; 
May  1919  to  date,  with  Laurentide  Co.  Ltd.,  Grand'Mere,  Que.,  as  field  engr.,  and 
at  present,  supt.  i/c  of  constrn. 

References:  J.  M.  R.  Fairbairn,  W.  J.  Francis,  P.  Gillespie,  H.  O.  Keay,  F.  B. 
Brown.  C.  R.  Young,  F.  C.  Mechin,  F.  S.  Keith. 


MORRISON— JOHN  HILYARD  TABOR,  of  Dartmouth,  N.S.  Born  at 
Woodstock,  N.B.,  Nov.  22nd,  1889;  Educ,  B.Sc,  N.S.  Tech.  Coll.  1918;  May-Aug. 
1913,  in  elect,  repair  shop  of  Dom.  Iron  and  Steel  Plant;  Sept.  1913-May  1914,  on 
constrn.  work  on  Dandurand  Bldg.  Montreal;  May-Oct.  1914,  i/c  of  plane  table 
under  B.  R.  McKay,  on  New  Glasgow  topographical  sheet;  May-Oct.  1915.  on  plane 
table  work  on  Sudbury  sheet, Sudbury, Ont.;  Oct.  1915-May  1916,  and  Dec.  1916-Feb. 
1917,  on  constrn.  work  at  Halifax  Ocean  Terminals;  May-Dec.  1916,  asst.  to  E.  E. 
Freeman,  on  exploration  work  for  Can.  Geological  Survey;  June  1917-Oet.  1918, 
with  Prof.  F.  R.  Faulkner,  M.E.I.C.,  on  accurate  survey  for  N.S.S.  and  C.  Co.,  Wabana, 
Nfld;  Aug.  1918-Jan.  1919,  lieut.  Can.  Engrs.,  in  England;  Jan.  1919,  (11  mos.)  i/c 
of  survey  party  and  constrn.  of  road  for  N.S.  Highway;  at  present,  placement  office 
for  D.S.C.R. 

References:  J.  W.  Roland,  F.  R.  Faulkner,  W.  P.  Moirison,  J.  E.  Belliveau- 
R.  P.  Freeman,  F.  H.  Palmer. 

PLUMMER— ALEX.  ALFRED,  of  Vancouver,  B.C.  Born  at  Toronto,  Ont., 
Sept.  19th,  1889;  Educ,  private  &  high  school;  1904-Sept.  1906,  with  T.C.  Rly.  Co., 
rodman,  etc  on  reconnaissance  and  preliminary  surveys;  Oct.  1906-July  1908,  with 
C.  N.  Rly.  Co.  as  topographer  and  leveller  on  re-location  Ottawa  to  French  River, 
also  asst.  on  exploratory  work,  Sudbury  to  Port  Arthur;  Aug.  1908-May  1909,  with 
Keewatin  Lumber  Co.,  dftsman,  scaler,  etc;  June  1909-Supt.  1910,  instr'man,  asst. 
engr.  i/c  of  field  parties,  Municipality  Point  Grey,  Vancouver,  B.C.;  Sept.  1910- 
May  1912,  asst.  engr.  and  supt.  in  full  chg.  to  alter.direct  or  design  of  all  day  labour 
and  constrn.  work,  etc;  May  1912-Oct.  1913,  with  Marshall,  Plumber  and  Co.,  partner 
and  supt.  i/c  of  constrn.,  grading  and  diking  scheme,  Fraser  River;  Oct.  1913-Dec. 
1915,  contracting  engr.,  public  works;  Jan.  1916  to  date,  contractor,  engr.,  designing 
and  constructing  flumes,  dams,  etc,  at  present  carrying  on  business  under  firm  of 
A.  A.  Plummer  Co.  Ltd.,  loggers  and  contracting  engrs. 

References:  R.  F.  Hayward,  G.  A.  Walkem,  H.  E.  C.  Carry,  C.  Brakenridge, 
J.  N.  Anderson,  W.  Anderson,  C.  E.  Cooper. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

BROWNE— GEORGE  ALLEYNE,  of  Ottawa,  Ont.  Born  at  Deseronto,  Ont., 
30th  April,  1887.  Educ,  Montreal  high  school  and  I.C.S.  in  civil  engr.  1905-09, 
with  the  C.P.R.,  as  rodman,  topographer,  revision,  constrn.  and  mtce. ;  1909-10, 
N.T.C.  Ry.,  as  instr'man  on  constrn.;  1910-13,  G.T.P.  Ry.,  as  instr'man,  acting  res. 
engr.  on  constrn.  and  res.  engr.,  on  constrn.  revision,  Mountain  div.;  1913-14,  res. 
engr.,  Pacific  Gr.  Eastern  Ry.,  1915,  6  mos.,  G.N.  Ry.,  Seattle,  on  bridges,  etc.; 
3  mos.,  Pacific  Telegraph  &  Telephone  Co.,  Seattle,  on  valuation  work;  1915-17, 
on  active  service,  discharged  as  physically  unfit;  1917-20,  res.  supt  ,  engr.  branch, 
military  hospitals,  in  chg.  of  constrn.  and  mtce.  of  hospitals;  April  1920,  to  date,  asst. 
gen.  supt.  engineering  branch,  S.C.R.,  Ottawa. 

References:  J.  Callaghan,  G.  H.  Cagnat,  W.  Rathbone,  H.  S.  Johnson,  E.  L. 
Miles,  C.  H.  Pozer,  F.  J.  George,  C.  R.  Crysdale. 

MOORE— CHARLES  MELBOURNE,  of  Calgary,  Alta.  Born  at  Hartington, 
Ont.,  20th  Dec  1895.  Educ,  B.Sc,  (C.E.)  Queen's  Univ.,  1919.  1912-14,  rodman 
instr'man,  C.P.R.;  1916,  asst.  on  geological  surveys,  Canada;  1917,  with  B.E.F. 
France;  at  the  present  time,  inspecting  engr.,  Reclamation  Service,  Dept.  Interior, 
Calgary,  Alta. 


References:  F.  L.  C.  Bond,  J. 
Ramsey,  T.  S.  Scott. 


B.  Harvey,  G.  N.  Houston,  F.  H.  Peters,  C.  W.  P. 
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PHOTOTASTIC  PRINTS 

Phototastic  copies  may  be  obtained  of  any  of  the  articles  listed  to  this 
section. 

Price  of  each  print  (up  to  11  x  14 in.  size),  25  cents,  plus  postage.  A 
separate  print  is  Required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 

Harrison  W.  Craver,  Director, 

Engineering  Societies  Library, 
New  York, 


29  West  Thirty-ninth  Street, 


N.  Y. 


ABRASIVE   WHEELS 

Manufacture  and  Uses.  Grinding  Wheels;  Their  Manufacture,  Uses  in  Industry, 
and  Factors  Affecting  Their  Selection,  Wallace  T.  Montague.  Proc.  Engrs. 
Soc.  Western  Pa.,  vol.  36,  no.  3,  April  1920,  pp.  205-216  and  (discussion) 
pp.  217-220.  With  table  giving  recommended  speeds  for  different  classes  of 
grinding. 

ACCIDENT   PREVENTION 

Railroad  Work.  Safety  in  Railway  Working,  J.  Trevieres.  Bui.  Int.  Ry.  Assn., 
vol.  2,  no.  4,  April,  1920,  pp.  204-212.  French  Ministerial  Circular  of  Nov., 
1919,  orders  that  all  absolute  stop  signals,  danger  semaphores,  as  well  as 
distant-signal  disks  and  signals  at  junctions  and  other  dangerous  places, 
be  supplemented  by  detonators,  unless  such  signals  are  fitted  with  electrical  or 
mechanical  repeating  appliances;  also  that  on  lines  fitted  with  block  system, 
trains  stopped  within  1,100  yd.  of  their  protecting  semaphore,  be  protected  by 
hand-placed  detonators  laid  1,100  yd.  in  rear  of  such  trains.  Translated  from 
Genie  Civil. 

ACCIDENTS 

Mines.  How  Age  and  Occupation  Affect  Frequency  and  Duration  of  Disabilities, 
W.  W.  Adams,  Coal  Age,  vol.  17,  no.  2.5,  June  17,  1920,  pp.  1256-1258,  1  fig. 
Chart  showing  number  of  disability  cases  and  of  disability  days  for  age  periods, 
computed  from  figures  of  insurance  company. 

AERONAUTICS 

British  Advisory  Committee  for  Aeronautics.  Some  Points  of  Importance  in  the 
Work  of  the  Advisory  Committee  for  Aeronautics,  R.  T.  Glazebrook.  Aero- 
nautics, vol.  18,  nos.  346  and  347,  June  3  and  10,  1920.  pp.  435-437  and  450-452, 
1  fig.  History  and  work  of  Advisory  Committee  for  Aeronautics  of  Great 
Britain,  with  considerations  on  problems  which  await  solution  and  which  will 
have  to  be  undertaken  by  the  new  Aeronautical  Research  Committee.  Paper 
read  before  Royal  Aeronautical  Soc. 

See  also  Laboratories,  Aeronautic;  Flight. 

AEROPLANE   ENGINES 
Carburators.     See  Carburetors. 

High-Altitude.  A  New  Engine-Testing  Plant,  R.  S.  McBride,  Am.  Mach.,  vol.  52, 
no.  20,  May  13,  1920,  pp.  1001-1063.  Description  of  plant  of  Bur.  of  Standards, 
with  special  reference  to  apparatus  used  when  testing  airplane  engines  for 
simulating  conditions  encountered  at  high  altitudes. 

Flight  at  High  Altitude  (Sur  les  vols  aux  hautes  altitudes),  Jean  Villey. 
Comptes  rendus  des  seances  de  l'Acadtmie  des  Sciences,  vol.  170,  no.  16, 
April  19,  1920,  pp.  924-927.     Notes  on  oversized  aeroplane  engines. 

Performance.  Some  Factors  of  Engine  Performance,  V.  R.  Gage.  JI.  Soc.  Auto- 
motive Engrs.,  vol.  6,  no.  6,  June  1920,  pp.  402-405  and  (discussion)  pp.  405- 
408,  6  figs.  Based  on  tests  being  conducted  at  U.  S.  Bur.  of  Standards  under 
direction  of  Power  plants  Committee  of  National  Advisory  Committee  for 
Aeronautics. 

Radiators.  Design  Factors  for  Airplane  Radiators,  Samuel  R.  Parsons.  ,11.  Soc. 
Automotive  Engrs.,  vol.  6,  no.  6,  June  1920,  pp.  437-442.  Based  on  formula? 
and  data>  published  in  reports  of  National  Advisory  Committee  for  Aeronautics. 
Radiators  and  Cooling  Systems  for  Aircraft  Engines,  R.  N.  Liptrot. 
Aeronautics,  vol.  18.  no.  342.  May  6,  1920,  pp.  364-366,  1  fig.  Notes  on 
design  of  water-tube  and  honeycomb  radiators.  Reference  is  made  to  experiences 
which  are  said  to  have  demonstrated  that  yawing  honeycomb  radiator  at 
angle  with  direction  of  flight  increases  its  cooling  effect.  Lecture  delivered 
before  Inst,  of  Aeronautical  Engrs. 

The  investigation  of  Aircraft  Radiators  at  the  Bureau  of  Standards, 
Samuel  R.  Parsons.  Aerial  Age,  vol.  11,  no.  14,  June  14.  1920,  pp.  476-478, 
4  figs.  Summary  of  experimental  results  obtained  at  laboratory  of  Bureau 
of  Standards. 


Tests.  A  Study  of  Airplane  Engine  Tests,  Victor  R.  Gage.  Nat.  Advisory  Com- 
mittee for  Aeronautics,  no.  46,  1920,  39  pp.  33  figs.  Results  obtained  from 
tests  on  Hispano-Suiza  aeroplane  engine  in  altitude  laboratory  of  Bur.  of 
Standards.  Among  results  fund  are:  Indicated  horsepower  decreases  in  direct 
proportion  to  decreased  density  of  air;  brake  thermal  efficiency  remains 
constant  at  about  24  per  cent  on  ground  at  all  speeds;  heatlostin  exhaust  isat 
maximum  at  1900r.p.m.  at  all  altitudes,  and  amounts  to  almost  50  per  cent  of 
heat  supplied  on  ground,  decreasing  to  about  40  per  cent  at  30,000  ft.  altitude; 
heat  lost  through  friction  varies  from  2  per  cent  at  1700  r.p.m.  and  3  per  cent 
at  2100  r.p.m.  on  ground  to  6  and  8  per  cent,  respectively,  at  30.000  ft.  altitude; 

and  heat  loss  in  jacket  water  is  about  17  per  cent  or  the  supplied  at 

r.p.m.  and  35  per  cent  at  1300  r.p.m 

on  Liberty,  Benz  and  Mercedes  Engine  Manifolds.  Auto- 
motive Industries,  vol.  42,  no.  22,  May  27,  1920,  pp.  1204-1207,  12  figs. 
Difference  in  fuel  consumption  found  in  using  various  engine  manifolds,  power 
output  remaining  practically  the  same  in  each  case.  Tests  conducted  at 
McCook  Field. 

See  also  High  Altitude;  Liberty. 


AEROPLANE   PROPELLERS 


Indirect  Drives.  Indirect  Propeller  Drives.  Aeronautics,  vol.  18,  no.  344, 
May  20,  1920,  p.  406.  Advantages  and  disadvantages.  From  notes  published 
by  Air  Ministry. 

Tests.  Experimental  Research  on  Air  Propellers,  III,  W.  F.  Durand  and  E.  P. 
Lesley.  Nat.  Advisory  Committee  for  Aeronautics,  no.  64,  1920,  35  pp. 
44  figs.  Influence  of  following  characteristics  was  examined:  (1)  nominal 
pitch  ratio  1.3  combined  with  certain  number  of  more  common  forms  and 
proportions;  (2)  driving  face  slightly  rounded  or  convex;  (3)  change  in  location 
of  maximum  thickness  ordinate  of  blade  section;  and  (4)  pushing  forward 
leading  edge  of  blade,  thus  giving  rounded  convex  surface  on  leading  side  of 
driving  face. 

See  also  Wind  Tunnels. 


AEROPLANES 


Amphibian  Planes.  Navy  Specifications  for  Two-Place  Amphibian  Planes.  Avia- 
tion, vol.  8,  no.  9,  June  1,  1920,  p.  362.  Specifications  issued  by  Bureaus 
of  Construction  and  Repair  and  of  Steam  Engineering,  Navy  Department, 
for  aeroplanes  capable  of  being  used  either  as  seaplanes  or  as  land  planes. 

Design.  The  Aeroplane  of  Consistent  Strength,  A.  J.  Sutton  Pippard.  Eng.  vol.  109, 
no.  2822,  Jan.  30,  1920,  pp.  133-134.  Method  of  design  is  suggested  in  which 
strength  is  specified  in  terms  of  load  factor  of  wings  with  center  of  pressure 
in  its  most  forward  position. 

Fiat.  Fiat  Twelve-Passenger  Aeroplane.  Aeronautics,  vol.  18,  no.  343,  May  13, 
1920,  p.  377,  3  figs.  Characteristics:  Weight  loaded,  11,000  lb.;  power  of 
engine,  maximum,  900  hp.  at  1850   r.p.m.;  minimum,  700  hp.  at  1600  r.p.m. 

Landing  Gears.  Ski  Landing  Gears  for  Airplanes.  Aviation,  vol.  8,  no.  9,  June  1, 
1920,  p.  369,  3  figs.     Design  developed  by  United  States  Air  Mail  Service. 

Load  Factors.  Load  Factors  for  Aeroplanes  and  Seaplanes.  Eng.,  vol.  109, 
no.  2S33,  Apr.  16,  1920,  p.  511.  Report  of  sub-committee  appointed  by 
Advisory  Committee  for  Aeronautics  to  consider  and  report  "as  to  the  definite 
rules  which  should  be  adopted  to  govern  the  load  factors  required  for  all 
classes  of  civil  aircraft,  and  upon  which  certificates  of  airworthiness  may  be 
based." 

Metal  Construction.  The  Development  of  Metal  Construction  in  Aircraft  ,.J.  S. 
Nicholson.  Eng.,  vol.  109,  nos.  2828,  2829  and  2830,  Mar  12.  19  and  26, 
1920,  pp.  357-362,  23  figs.  375-378.  9  figs.,  and  408-412,  15  figs.  Notes  on 
structural  design  of  main  planes  and  on  developments  which  have  recently 
taken  place  in  construction  of  all-metal  aeroplane.  Brief  resume  of  scientific 
principal  underlying  design  of  struts  and  beams,  and  of  struct  with  lateral 
loading,  is  included.  Paper  read  before  Instn.  of  Engrs.  &  Shipbuilders  in 
Scotland. 

Spars,  Vibration  of.  The  Vibration  of  Spars  in  Aircraft.  A.  H.  Stuart,  Eng.. 
vol.  109,  no.  2824,  Feb.  13.  1920.  p.  201.  9  figs.  Results  of  experiments  con- 
ducted to  determine  cause  of  vibrations  in  lower  plane  of  aeroplane  at  high 
engine  speed. 

Stresses.  The  Loads  and  Stresses  on  Aeroplanes,  John  Case  Leronautii  S,  vol.  18, 
nos.  343,  313,  315.  346,  -May  6,  13,  27  and  June  3,  1920,  pp.  363.  3  liirs..  pp. 
382-383,  4  figs.,  pp.  414-415.  2  figs.,  pp.  428-429.  4  tigs.  Stresses  in  ailerons. 
Torque  diagram  for  aileron  spar,  and  example  of  aileron  calculation.  Formula 
for  torsional  stresses  in  spars.  Formula;  for  computing  torsion  of  spars  of  elliptic 
Bee!  ion  and  of  rectangular  section,  as  well  as  of  irregular  shape.  (Continuation 
of  serial). 
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Wing  Beams.  The  Strength  of  One-Piece  Solid,  Built-Up,  and  Laminated  Wood 
Airplane  Wing  Beams,  John  H.  Nelson.  Nat.  Advisory  Committee  for  Aero- 
nautics, no.  35.  1919,  12  pp.  12  figs.  It  was  found  in  tests  that  beams  of  fir 
can  be  produced  which,  weight  for  weight,  will  prove  as  strong  as  those  made 
of  spruce,  but  will  not,  however,  show  quite  same  stiffness.  Cypress  was 
not  found  satisfactory  substitute  for  spruce.  Beams  of  laminated  construc- 
tion showed  themselves  as  strong  as  one-piece  solid  construction. 

Wing-Fabric  Fastenings.  Fabric  Fastenings,  E.  D.  Whalen  and  R.  T.  Fisher. 
Aerial  Age,  vol.  11,  no.  14,  June  14,  1920.  pp.  474-475.  It  is  concluded  from 
tests  that  (1)  unwaxed  cotton  cords  are  materially  better  resistors  of  abrasion 
fray  than  unwaxed  linen,  (2)  waxen  linen  and  cotton  have  practically  the 
same  resistance  to  abrasion  fray,  and  (3)  waxed  or  unwaxed  cotton  cords 
are  materially  better  than  waxed  or  unwaxed  linin  as  a  resistor  of  tension 
fray. 

See  also  Flying  Boats;  Parachutes;  Wind  Tunnels. 

AIR  COMPRESSORS 

Electrically  Driven.  Electrically-Driven  Geared  Air  Compressors.  Engr., 
vol.  129,  no.  3343,  Jan.  23,  1920,  p.  98,  2  figs.  Models  recently  placed  on 
market  by  Broom  and  Wade,  Ltd.,  High  Wycombe. 

AIR   FILTERS 

Non-Fabric.  Construction  of  Air  Filters  without  Cotton  or  Other  Fabrics  (Stofflose 
Luftfilten,  Drnst  Preger.  Werkstattstechnik,  vol.  14,  no.  3,  Feb.  1,  1920, 
pp.  71-73,  16  figs.  Types  operating  according  to  principle  of  subjecting  the 
air  to  a  repeated  change  of  direction  and  thereby  causing  the  dust  to  settle  on 
walls  to  which  it  adheres. 

AIRCRAFT  CONSTRUCTION   MATERIALS 
See  Steel,  Heat  Treatment  of.  Brazed  Fittings  for  Aircraft. 

AIRSHIPS 

R.33  and  R.34.  The  Machinery  of  H.  M.  Airships  R.33  and  R.34.  Eng.,  vol.  109, 
nos.  2831  and  2833,  Apr.  2  and  16,  1920,  pp.  433-434,  7  figs.,  and  504-505, 
10  figs.,  partly  on  supp.  plate.  Structural  details  of  gondolas.  Details  of 
Sunbeam-Coatalen  "Maori"  engines  with  which  both  vessels  are  fitted. 

Rigid  Airships  and  Their  Development,  J.  E.  M.  Pritchard.  Flight, 
vol.  12,  nos.  20,  21,  22  and  23,  May  13,  20,  27  and  June  3,  1920,  pp.  525-528, 
4  figs.,  pp.  554-557,  7  figs.,  pp.  578-581,  4  figs.,  pp.  597-600,  8  figs.  Accepted 
functions  of  both  military  and  commercial  rigid  airships  are  outlined  and 
divergence  between  two  types  indicated.  Structural  features  of  hull,  fabric 
and  cars  are  discussed.  Keel,  fins  and  planes.  Outer  cover  requirements 
to  prevent  superheating.  Comparative  study  of  Zeppelin  type  and  British 
type  of  car  suspensions.     Paper  read  before  Roy.     Aeronautical  Soc. 

Semi-Ricud.  The  Italian  Semi-Rigid  Airship  Roma.  Aerial  Age,  vol.  11,  no.  14, 
June  14,  1920,  p.  478,  2  figs.  Characteristics:  Volume,  1,200,000  cu.  ft.; 
total  weight,  34  gross  tons;  length,  125  m.;  beam,  25  m.;  height,  27.5.  m. 


See  also  Hangars. 


ALLOYS 


Electrical  Melting.  Electrical  Melting  of  Alloys— I,  II,  III,  IV,  V,  VI,  VII  and 
VIII.  H.  W.  Gillett.  Foundry,  vol.  48,  nos.  4,  5,  6,  7,  8,  9,  10,  11  and  12, 
March  1  and  15,  April  1  and  15,  May  1  and  15,  June  1  and  15,  1920,  pp.  177-180, 
229-231  and  p.  238,  275-281,  319-323,  302-366,  400-406,  445-453  and  p.  457, 
486-491,  67  figs. 

Ternary,  Model  for.  A  Model  for  Representing  the  Constitution  of  Ternary 
Alloys,  Walter  Rosenhain.  Eng.,  vol.  109,  no.  2833.  Apr.  16,  1920,  pp.  527- 
529.  4  fi»s.  Model  constructed  of  wires  of  various  thicknesses  and  colors  at 
National  Physical  Laboratory,  England. 

ALTERNATORS 
See  Electric  Generators,  A.  C. 

ALUMINUM 

AUTOMOBILE  Uses.     The  Use  of  Aluminum  in  the  Present  and  the  Future  Motor 

Car,  Ferdinand  Jehle      Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  6,  June,  1920, 

;7_>,  t;  li^s      Use  of  aluminum  alloys  in  pistons,  crankcases,  cylinder 

blocks,   .il  pan     inlet  manifolds,  bodies,  etc.  is  noted,  and  it  is  visualized  that 

wheels,  rear-axle  housings  and  similar  parts  will  be  aluminized  in  near  future. 

Com-  te  of  Corrosion  of  Aluminium,  CJ.  H.  Bailey.     Jl.  Soc.  Chem.  Indus  , 

vol.  39,  no   9,  May  15,  1920,  pp.  118T-120T,  2 

'I  I,,-  Action  on  Aluminum  of  Hard  Industrial  Waters,  Richard  Seligman 
and  Percy  Williams.     Eng.,  vol.  109,  no.  2828,  Mar.  12,  1920,  pp.  362-364. 

ALUMINUM   ALLOYS 

Dcrali-min.      In.  i.   i   :n.  I   le  of  Alloyed  Aluminum  as  an  Engineering  Material — II, 

'■    M    Roll hull     Management,  vol.  59,  no.  6,  June  1920,  pp.  456-461, 

['  ''KH.     I  ion   and  physical  properties  of  more  important  aluminum 

alloys,  particularly  duralumin. 

Impact  Tests.  Cliarpy  Impact  Test  as  Applied  to  Aluminum  Alloys,  10.  H.  Dix. 
Mm.  ,t  Metallurgy,  no    160,  April.  1920.  p.  31.     It  is  .-..n. -hided  from  results 

1     niti    l   iborato I    Uuminum  Manufactures,  Inc.,  that  Charpy 

unpad  resistance  of  copper-aluminum  alloys  decreases  with  increase  of  copper 

com- 


AMMONIA   COMPRESSORS 

Direct-Connected.  Direct  Connected  Compressors,  C.  N.  Drake.  Ice  &  Refrigera- 
tion, vol.  58,  no.  5,  May  1920,  pp.  267-268.  Advantages  quoted  for  direct- 
connected  synchronous  motor  drive  for  ammonia  compressors  are:  (1)  higher 
motor  efficiency,  (2)  elimination  of  belts  and  transmission  losses,  (3)  high 
power  factor  with  consequent  lower  power  rates,  and  (4)  saving  in  floor  space. 

ARCHES 

Reinforced-Concrete.  Novel  Concrete  Arches  for  Garage  Roof  Supports,  G.  E. 
Warren.  Concrete,  vol.  16,  no.  5,  May  1920,  pp.  210-212,  7  figs.  Span 
width  of  each  of  arches  is  103  ft.  7J4  in-  over  all. 

AUDIONS 

See  Radiotelegraphy  Audion  Connections. 

AUTOGENOUS  WELDING 

French  System.  A  New  Method  of  Welding.  Sci.  Am.  Monthly,  vol.  1,  no.  6, 
June  1920,  p.  522,  3  figs.  French  system  of  holding  welding  rod  to  rear  of 
torch.     Translated  from  Revue  de  la  Soudure  Autogene. 

AUTOMOBILE  ENGINES 

Air  Cooling  of.  The  Air  Cooling  of  Petrol  Engines,  A.  H.  Gibson.  Eng.,  vol.  109, 
no.  2824,  Feb.  13,  1920,  pp.  211-213.  Records  obtained  in  experiments  with 
aeroplane  engines.  Results  are,  however,  presented  as  useful  to  design  of 
air-cooled  gasoline  engine  for  car  work.  (To  be  continued).  Paper  read 
before  Instn.  Automobile  Engrs. 

Carburetors.     See  Carburetors. 

Connecting  Rods.  Comparative  Methods  of  Machining  Automobile  Engine 
Connecting  Rods,  Fred  H.  Colvin.  Am.  Mach.,  vol.  52.  no.  20,  May  13,  1920, 
pp.  1023-1035, 42  figs.  Practices  in  manufacture  of  connecting  rods  for  Packard, 
Cadillac,  Peerless,  Chandler  and  Franklin  cars. 

Producing  17,000  Connecting  Rods  a  Day — I,  Fred  H.  Colvin.  Am. 
Mach.,  vol.  52,  no.  23,  June  3,  1920,  pp.  1199-1203,  13  figs.  Methods  used 
by  Ford  Motor  Co.  Rod  and  cap  are  forged  separately  up  to  final  boring, 
facing  and  broaching  operation. 

Crankshafts.  Inertia  Torque  in  Crankshafts,  F.  A.  Stepney  Acres.  Automobile 
Engr.,  vol.  10,  no.  138.  May,  1920,  pp.  208-216,  16  figs.  Different  crank 
arrangements  are  compared  from  view-point  of  internal  stresses  in  crankshaft 
set  up  by  inertia  torque. 

Die-Cast  Bearings.  The  Manufacture  and  Use  of  Die-Cast  Engine  Bearings, 
H.  C.  Skinner.  Automotive  Industries,  vol.  42,  no.  21,  May  20,  1920,  pp. 
1160-1162,  7  figs.  Experience  and  present  practice  of  Franklin  Die-Casting 
Corp. 

AUTOMOBILE   FUELS 

Natalite.  Fuel  for  Internal-Combustion  Engine.  Eng.,  vol.  109,  no.  2822,  Jan.  30, 
1920,  p.  150.  Properties  of  "Natalite,"  a  fuel  manufactured  at  Natal,  South 
Africa,  composed  of  54  per  cent  ethyl  alcohol,  45  per  cent  ether,  and  1  per 
cent  trimethylamine. 

Spontaneous  Ignition  Temi>eratures.  Spontaneous-Ignition  Temperatures  of 
Liquid  Fuels,  Harold  Moore.  Automobile  Engr.,  vol.  10,  no.  138,  May  1920, 
pp.  199-204,  14  figs.  Results  of  experimental  measurements  of  temperatures 
of  spontaneous  ignition  for  kerosene-creosote  mixtures,  petrol-xylol  mixtures, 
ether-xylol,  ether-kerosene  mixtures,  petrol-benzole  mixtures,  and  cannel 
oil-creosote  mixtures. 

See  Gasoline. 

Electrical  Equipment.  The  Electrical  Equipment  of  Motor  Cars — I.  Engr., 
vol.  129,  no.  3354,  Apr.  9,  1920,  pp.  366-368,  13  figs.  Types  exhibited  at 
Olympia  automobile  show. 

Lighting  and  Equipment.  Lighting  and  Equipment  Laws  of  Various  States. 
Automotive  Industries,  vol.  42,  no.  21,  May  20,  1920,  pp.  1164-1165.  Tables 
showing  general  features  of  State  laws  relating  to  headlights,  dimmers,  spot- 
light, turn  or  stop  signals  and  mirrors  for  motor  vehicles. 

Production  Increase.  Production  Expansion  Obtained  in  the  Assembly  Track 
Layout,  J.  Edward  Schipper.  Automotive  Industries,  vol.  42,  no.  22,  May 
27,  1920,  pp.  1210-1213,  6  figs.  It  is  said  that  Hudson  Co.  has  increased 
its  production  facilities  from  160  to  250  cars  daily  by  rearranging  assembly 
track  layout. 

Rear  Axles,  Manufacture  of.  Manufacturing  Clark  Rear  Axles— II,  Edward 
K.  Hammond.  Machy.  (N.Y.),  vol.  26,  no.  9,  May  1920,  pp.  801-806,  14  figs. 
Description  of  methods  used  by  Clark  Equipment  Co.,  Buchanan,  Mich., 
in  manufacture  of  automobile  rear  axles,  including  machining  operations  on 
dead  and  live  axles,  axle  housings,  brake  supports,  brake  drums  and  gear 
cases. 

Tires,  Molds  for.  Machining  Molds  and  Cores  for  Auto  Tires,  W.  O.  Francis. 
Am.  Mach.,  vol.  52,  no.  21,  May  20,  1920,  pp.  1099-1102,  17  figs.  Methods 
used  by  some  of  the  large  tire  manufacturers. 

Uses  in  Wah.  Automotive  Vehicles  in  the  Great  War,  Clarence  J.  West.  Jl.  Soc. 
Automotive  Engrs..  vol.  0,  no.  6,  June  1920,  pp  409-410.  Bibliography  of 
important  articles  in  technical  journals  of  United  States  and  other  countries 
relating  to  use  of  automobiles  and  motor  trucks. 

See  also  Aluminum,  Automobile  Uses;  Steel  Manufacture,  Automobile 
Steels. 
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AUTOMOTIVE    INDUSTRY 


BLAST-FURNACE   GAS 


Developments.  Current  Development  of  Automotive  Industries,  .11.  Soc.  Auto- 
motive Engrs.,  vol.  6,  no.  0,  June  1920,  pp.  381-380.  It  is  estimated  that 
tliere  is  at  present  potential  demand  for  2,000,000  cars.  Attention  is  directed 
to  development  of  detachable-head  engines,  heating  devices  for  intake  mani- 
folds, increased  use  of  semi-floating  rear  axles  and  tendency  toward  pneumatic 
equipment  for  trucks  having  capacities  above  2  tons 


Power  Fkom.  The  Production  of  Power  from  Furnace  Gas,  S.  F.  Fowles.  Eng., 
vol.  109,  no.  2831,  Apr.  2,  1920,  pp.  443-445,  3  figs.  Diagram  of  Halberger- 
Beth  gas  cleaning  plant.  With  waste  crude  gas  from  three  furnaces,  hot 
stoves  are  kept  fully  supplied  with  clean  gas  and  consume  about  1,000,000 
cu.  ft.  per  hr. ,  and  boilers  are  fully  supplied  with  clean  gas  and  consume  about 
0.0  million  cu.  ft.  or  clean  gas  per  hour.     Paper  read  before  Instn.  Elec.  Engrs 


AVIATION 

Commercial  Aerial  Transport  from  a  Business  Point  of  View,  Sir  Sefton  Brancker. 
Aeronautical  .11  ,  vol.  24,  no.  114,  June,  1920,  pp.  2934-300  and  (discussion) 
300-312.  Also  Flight,  vol.  12,  no.  19,  May  0,  1920,  pp.  500-510.  Discusses 
organization  and  equipment  required  for  (1)  regular  express  service:  (2)  ir- 
regular services;  and  (.3)  aerial  survey.  Paper  read  before  Royal  Aeronautical 
Soc. 

Desiderata  in  U.  S.  Stimulating  the  Output  of  Airplanes  in  America.  Auto- 
motive Industries,  vol.  42,  no.  22,  May  27,  1920,  pp.  1214-1215.  Urges  enact- 
ment of  Federal  code  of  air  to  be  followed  by  concurrent  legislation  in  all  of 
several  States,  also  establishment  of  air  harbors  for  both  land  and  water  craft 
and  development  of  system  of  meteorological  and  radio  information  for  com- 
mercial aircraft. 

Transcontinental  Flyino.  Transcontinental  Plying,  P.  D.  Acland,  Aeronautical 
.11.,  vol.  24,  no.  114,  June  1920,  pp.  273-288  and  (discussion)  289-293.  Resume 
of  principal  flights  undertaken  by  British  Air  Ministry  during  1919. 

BALANCING 

Turbines  and  Propellers.  Balancing  of  Turbines  and  Propellers,  J.  J.  King-Salter. 
Eng.,  vol.  109,  no.  2832,  Apr.  9,  1920,  pp.  491-494,  14  figs.  Also  Engr.,  vol. 
129,  no.  3354,  Apr.  9,  1920,  pp.  381-383,  4  figs.  Machine  for  determining 
amounts  and  positions  of  weights  required  to  balance  turbine  rotors,  marine 
propellers,  etc.  System  of  collars  with  plunger  pins  passing  through  them  is 
applied  to  rotor  in  such  a  way  that  extent  to  which  pins  are,  after  running, 
found  to  have  been  pushed  in  or  out  indicates  position  of  out-of-balance  weight. 
Paper  gives  vibration  diagrams  of  S.  S.  Niagara,  525  ft.  by  00  <4  ft.  by  34J^  ft-, 
13,415  tons  gross,  obtained  both  before  and  after  dynamically  balancing  centre 
propeller.     Paper  read  before  Instn.  Naval  Architects. 

See  also  Locomotives,  Wheel-Balanciny  Machine. 

BEAMS 

Reinfohced-Concrete.  Field  Beam  Tests  by  Reclamation  Service,  W.  II.  Fisher. 
Concrete,  vol.  10,  no.  5,  May  1920,  pp.  230-237.  Field  tests  of  reinforced- 
concrete  beams  being  made  in  Northport  unit  of  North  Platte  project,  U.  S. 
Reclamation  Service.  In  all  cases  marked  increase  of  strength  was  shown  by 
those  beams  covered  with  sand  while  curing  as  compared  with  beams  of  same 
age  and  mix  that  were  left  exposed  to  weather. 

Rapid  Computation  of  the  Dimensions  of  Reinforced-Concrete  Beams(Deter- 
mination  rapide  des  dimensions  a  donner  aux  poutres  en  beton  arme),  Henri 
Kampmann.  (ienie  Civil,  vol.  70,  no.  21,  May  22,  1920,  pp.  470-472,  0  figs. 
Simplified  approximate  design  formula;. 

BEARING    METALS 

Tests  ok.  Properties  of  White  Metals  with  Special  Reference  to  Those,  Standardized 
by  the  Chamber  of  Mines'  Committee,  (1.  (1.  Elliott.  ,11.  South  African 
Instn.  of  Engrs.,  vol.  18,  no.  9,  Apr.  1920,  pp.  152-104,  15  figs.  Tests  of  bearing 
metals.     Photomicrographs   of   various  mixtures  are  shown   and   interpreted. 

BEARINGS,    BALL 

Manufacture.  Bali-Bearing  Manufacture — I.  Machy.  (Loud),  vol.  10,  no.  390, 
Apr.  29,  1920,  pp.  93-90,  7  figs.  Description  of  methods  used  by  the  Hoffmann 
Manufacturing  Co.   Ltd.,  for  producing  balls,  races  and  cages. 

Naval  Machinery.  Use  of  Ball  Bearings  in  Naval  Machinery  (L'emploi  des  roule- 
meiits  a  billes  dans  les  constructions  oavales),  H.  Bursee.  Genie  Civil,  vol.  70, 
no.  22,  May  20,  1920,  pp.  487-490,  13  figs.  Advantages  of  ball  bearings  over 
other  types  are  indicated  by  graphs  showing  for  each  bearing  variations  of 
coefficient  of  friction  with  load. 

H  mho-Thrust.  Load  Characteristics  of  Radio-Thrust  Bearings,  F.  ('.  Goldsmith. 
Am.  Mach..  vol.  52,  no.  23,  June  3,  1920,  pp.  1  190-1190,  10  ligs  Charts  for 
determining  proper  bearing  size. 

,sVe  also  Steel,  Ileal  Treatment  of  Hall  Bearings, 

BEARINGS,    ROLLER 

Disk  Type.  Some  New  Anti-friction  Bearings.  Motor  Traction,  vol.  30,  no.  790. 
May  31,  1920.  pp.  540-541,  8  figs.  Disk  type  in  which  tread  surface  of  each 
roller  is  profiled  to  elliptical  curve  so  that  the  roller  constitutes  an  ellipsoid  with 
ends  cut  off. 

BELTS 

TENSION  Hollers.  Tension  Hollers  for  Driving  Belt,  C.  Bender.  Eng.  &  Indus. 
Management,  vol.  34,  no.  19,  May  12,  1920,  p.  500.  Essential  feature  in  use 
of  tension  rollers  or  pulleys  in  belt  driving  is  said  to  be  that  they  should  be 
placed  close  up  against  smaller  belt  pulley,  and  mounted  so  as  to  swing  freely 
against  slack  side  of  belt  and  force  latter  to  embrace  largest  possible  arc  on 
pully.  Details  and  illustrations  of  several  arrangements  Translated  from 
Zeitschrift    des  Vereines  deutscher  Ingenieure). 


BLAST   FURNACES 

British  Practice.  British  Blast-Furnace  Practice,  Fred.  Clements.  Iron  & 
Steel  Inst  ,  Paper  3,  Annual  Meeting,  May  6  and  7,  1920,  24  pp.,  0  tigs. 
Chemical  and  thermal  balance  sheets  of  basie  furnaces  are  presented  and  also 
scheme  of  blast-furnace  operation  in  English  steel  works. 

Chemical  and  Thermal  Reactions.  The  Chemical  and  Thermal  Conditions  in 
Blast-Furnace  Practice,  H.  E.  Wright.  Iron  &  Steel  Inst.,  Paper  11,  Annual 
Meeting  May  0  and  7,  1920,  21  pp.,  1  fig.     Based  on  work  of  Sir  Lowthian  Bell. 


See  h' xplo  live. 


BLASTING 


BOILER   FIRING 


Oil  vs.  Coal.  Will  Fuel  Oil  Continue  to  be  Burned  for  Steam  Making?  Eugene 
McAuliffe.  Oil  News,  vol.  8,  no.  13,  June  5,  1920,  pp.  31-36.  Urges  that 
work  of  shifting  back  to  coal  be  begun  at  once  because,  it  is  claimed,  oil  resources 
of  United  States  are  being  rapidly  exhausted. 

iS'ee  also  Blast-Furnace  Gas  Power  from;  Pulverized  ('mil,  ('nasi  of  Prepara- 
tion;  Stokers. 

BOILER    PLANTS 

EFFICIENT  Operation.  Modernization  of  Stationary  Boiler  Plants.  Ry.  Age 
(Daily  Edition),  vol.  08,  no.  23b,  June  10,  1920,  pp.  1638-1644,  3  ligs.  ' 

BOLTS 

Standards  for.  Standards  for  Bolts,  Machine  Screws  and  Nuts  of  2.5. — mm. 
to  12 — mm.  Diameter  Established  by  the  Union  of  Electrical  Syndicates 
(Unification  di's  boulons,  vis  et  ecrous  decolletes  de  2.5  a  12  mm.  de  filetage 
etablie  par  l'Union  des  Syndicats  de  l'Electricite),  Revue  generale  de  I'Elec- 
tricite,  vol.  7,  no.  17,  April  24,  1920,  pp.  550-558,  1  fig.  Notable  feature  of 
standards  is  sensible  reduct  on  of  Jjeads.  Standards  were  adopted  on  Jan.  7, 
1920. 

BONUS   SYSTEMS 

Maxi-Pay  Plan.  A  Bonus  Plan  that  Works,  Fred  H.  Colvin.  Am.  Mach.,  vol.  .".2, 
no.  22,  May  27,  1920,  pp.  1 137-1 139.  Maxi-Pay  production  bonus  plant  based 
upon  allotment  of  established  standard  time  for  unit  production.  Experience 
of  Bollard  Machine  Tool  Co.,  Bridgeport,  Conn. 

BORING 

Earth  Piercing  Machine.  Thrust  Boring  in  Earth,  Engr.,  vol.  129,  no.  3354, 
Apr.  9,  1921),  pp.  309-371,  4  figs.  Machine  invented  by  (.'apt.  A.  R.  Mangall 
and  made  by  Hydraulic  Eng.  Co.,  Chester,  England,  which  is  said  to  be  built, 
to  pierce  a  hole  4  in.  in  diameter  and  150  ft.  long  horizontally  through  heavy 
clay  in  half  an  hour,  Machine  is  said  to  operate  on  principle  of  thrusting  a 
stick  into  clay. 

BOXES 

Wooden  Containers.  Report  of  Committee  D-10  Annual  Meeting,  Am.  Soc. 
Testing  Matls  ,  June  22-25,  1920,  11  pp.,  0  ligs.  Tentative  specifications  for 
wooden  boxes,  nailed  and  lock-corner  construction. 

BRASS  FOUNDING 

Electric   Furnaces   for.     More  Casting  Shop  Troubles  and   the   Answer,   W,   .1. 
i    Pettis.      Elec.    Furnace,  vol.    1,  no.  45,  April-May   1920,  pp.    12-13  ami  p.    17. 
1  fig.     Suggestions  in  regard  to  selection  of  type  ol  electric  furnace  for  i 
manufacture. 

BRAKES 

Train.  Report  on  Brake  Shoe  and  Brake  Beam  Equipment  Ry.  Age," (Daily 
Edition),  vol.  08,  no.  24e,  June  10,  1920,  pp.  1851-.1857,  9  figs  Designs 
proposed  by  Committee  of  Aid.  Railroad  Assn.,  Mech.  Section. 

BREAKWATERS 

Shape,  Influence  of.  Investigations  of  the  Influence  of  the  Shape  of  Breakwaters 
on  the  Coast  Current  and  Sand  Shifting  in  Front  of  Harbor  Entrances  I  Unter- 
suchungen  liber  die  Einwirkung  der  Form  der  Molen  auf  Eustenstromung  und 
Sandwanderung  vor  der  Hafeneinfahrten),  II.  Musset.  Zeitschrift  fur  Bauwesen, 
vol.  70,  nos.  l-.'i,  1920,  pp.  108-115,  2  figs.  Results  of  investigations  carried 
out  in  the  Harbors  ol   Colberg,   Hugcnwaldcrmiindc  and  Stolpmunde. 

BRIDGE   ERECTION 
.sv,'  Bridges,  Railway,  Kenota. 


170 


JOURNAL     OF     THE     ENGINEERING     INSTITUTE     OF     CANADA 


BRIDGES 


CAMS 


nuMiii    Mhimh   mjk      The    Fereday-Palmer   Stress    Recorder.     Eng.,    vol     109, 
no    2822,  Jan.  30.    1920.  pp    138-139,   19  figs      Patented   machine  designed 


i.. i  deter  lining  »tma»cfl  on  bridge  members. 


I)i,sii:n  Cam  Design  and  Construction— XI  and  XII,  Franklin  DcR.  Furman. 
\in  Mach.,  vol  52,  nos  19  and  22,  May  6  and  27,  1820,  pp.  987-998,  13  figs., 
ami  1129-1135,  Hi  lis-*  Elliptioal  arc  for  rolling  cams  Effect  of  swinging 
transmitter  arm  between  ordinary  radial  cam  and  Follower. 


BRIDGES,   CONOR]  I  i 

\rcii  Longest  Concrete  Vrch  Span  Being  Built  at  Minneapolis.  Cement  A- Fug. 
News,  v., I  32,  no.  5,  May  105(0,  p.  21,  l  lis  Arch  will  consist  of  two  sepai 
ribe  ol  loo-ft.  span  between  faces  ol  piers,  with  rise  of  88  ft.  above  springing 
lint-,  at  high-water  level  Main  arch  i-  Hanked  at  each  end  bj  one  arch  with 
.lear  span  of  199  ft  and  one  of  ."i.">'_.  it  .  total  length  of  bridge  over  abutmnts 
l«-u.R  1032  ft 

See  als::   Bridges     Highway,    Reinforced-Concrete. 

BRIDGES,    IIICIIWW 

I  loob  Joists  Load  Com  bntkahokb  o«  Load  Concentrations  on  Steel  Floor  Joists 
„f  Wood  I  looi  Highwaj  Bridges,  T.  R.  Agg  and  ('  s  Nichols.  Official 
Publication  ol  fowa  stale  College  of  Agriculture  *  Mechanic  Arts,  vol.  17. 
no    is,  April  30,  1919,  31  pp  .  21  figs.     Investigation  undertaken  I.,  determine 

manner   in    which    heavy    wheel    loads,    sueli    as    those   of    traction   engines,    are 

distributed  to  various  I  rrmrrm  and  channels  in  highway-bridge  floor  system. 
It  was  found  that  concentration  on  single  floor  joist,  equal  to  55  per  cent  of 
one  wheel  load,  is  possible  where  single  thickness  of  wood  floor  is  laid  on  steel 
Hoor  joists  KITeets  of  loosening  ends  of  plank,  placing  second  layer  of  floor 
planks,  etc..  were  also  investigated. 

RBINTOBCBD-CoNCRBTE  Reinforced  Concrete  Highway  Bridges,  Public  Works, 
vol.  4S,  no  Mt.  May  22.  192©,  pp.  442-414  Details  ,.l  design  specifications 
and  construction  which  should  be  studied  with  view  to  developing  ami  stand- 
ardising practice  in  tins  branch  of  highway  work  as  proposed  by  chairman 
of  committee  of  Am.  Concrete  Inst. 

Kbnova  Kenova  Bridge,  Channel  Span  Erection,  Public  Works,  vol.  48,  no.  Id. 
May  22.  1920,  iip  437-438,  4  figs  Cantilever  erection  of  6-18-ft.  centre  span 
outside  of  old  span  under  I  rathe.     Adjacent  anchor  spans  moved  longitudinally 

anil      heavy     girder     lies     shortened     for     creel  ion     adj  list  lliellt  s.       Centre     panel 

erect  ion  connections  adjusted  by  jacking  up  ends  of  connected  spans. 

BROACHES 

Iooih  Skis.  Graphical  Method  of  Designing  Broaches.  George  C  Hanneman 
\laeh>  (N.  V  ).  vol.  26,  no.  9,  May  1920,  pp.  823-824,  5  tigs  Method  for 
determining  diameter  or  size  ol  any  tooth  of  a  broach  after  total  amount  of 
stock  to  be  removed  has  been  determined. 


CAR    WHEELS 

Out  i .i  D  I  nos  Manufacturing  Chilled  Iron-Car  Wheels  -VI,  II.  E.  Diller. 
Foundry,   vol     is,   no.    12.  June    15,    1920,   pp    181-483,  5  figs    Procedure  for 

small   wheels, 

CARBON    BLACK 
Manufacture  from  Natural  Gas.    Carbon  Black,  Hoy  0.  Near.     Natural  Cas 

&  Gasoline  Jl.,  vol.  II,  no.  5,  May   1920,  pp.   143-145.      Its  manufacture  from 
natural  g.s.     Results  of  investigations  by  Bur   of  Mines 

CARBURETORS 

Clauijel.  The  Claudel  Carburetor.  Aviation,  vol.  8,  no.  8,  May  15,  1820,  pp. 
312-3211,  7  ligs.  Tube  automatic  compensating  carburetor  without  moving 
parts. 

Metering  Characteristics.  Metering  Characteristics  of  Carburetors,  Percival 
S.  Tice  and  II  C.  Dickinson.  Nat.  Advisory  Committee  for  Aeronautics,  no.  49, 
hi  HI,  55  pp  .  46  ligs.  Among  results  found  in  experimental  tests  are:  Control 
of  range  of  mixture  ratios  delivered  by  carburetor  is  obtainable  by  simple  selec- 
tion of  ratio  of  length  to  diameter  for  fuel  metering  passage;  coefficient  of 
discharge  has  almost  constant  value  for  throat  velocities  greater  than  145  ft. 
per  second;  effect  upon  carburetor  capacity  of  usual  rates  and  amplitudes  is 
practically  negligible;  mixture  ratio  for  maximum  power  is  practically  constant 
at  all  air  densities;  and  ordinarily  employed  variations  in  structure  and  in 
method  of  fuel  control  In  carburetors  effect  inappreciable  modifications  of 
al timet  ric  compensation. 

CARS 

Jot  UNO,  BOXES.  Standard  Method  of  Backing  Journal  Boxes.  Ry.  Age,  Daily 
Edition,  vol.  lis,  no.  24,  June  15.  1920,  pp.  1807-1809,  I  fig.  Method  recom- 
mended by  Committee  of  Am.  Railroad  Assn.,  Mech.  .Section. 

Oscillations  on  Curves.  Recommendations  for  the  Mitigation  of  Detrimental 
<  isi  illations  of  Railroad  Cars  on  Curves  ((.'edanken  unil  Vorschlage  zur  Milder- 
ling  der  nachteiligen  Schwankungen  der  Eisenbahnfahrzeuge  in  den  Gleiskrum- 
mungen),G.  M&as.  Annalen fur Gewerbe u.  Bauwesen,  vol.85,  no.  12.  Dec.  15, 
1919,  pp.  97-100,  5  ligs.  Description  and  illustrations  of  a  car  so  constructed 
that  when  rounding  a  curve  I  he  axles  assume  position  of  radii  to  the  curve. 


BRONZE   CASTINGS 

Elastic  Properties.     Elastic  Properties  of  Bronze  Castings,  George  F.  Comstock. 

Chemical  &  Metallurgical  Eng.,  vol.  22,  no  21.  .bine  10,  102(1,  pp.  I  I  13-1  lis, 
4  figs  Tests  are  quoted  in  which  definite  proportional  limit  was  easily  deter- 
mined for  bronzes,  and  suggestions  is  made  that  this  test  should  replace  "yield 
point"  determinations 

BRONZES  ' 

Set,  ii-i*  \  i ions      S*-f  Brasses,  Specifications. 

BUILDING    CONSTRUCTION 


CARS,    FREIGHT 

DOUBLE  BOLSTER.  The  Double  Bolster  Wagon.  Ry.  C.az  ,  vol.  32,  no.  20,  May  14, 
1920,  pp.  721-722,  Type  which  can  be  used  either  as  12-ton  ordinary  freight 
car  or  as  double     nlstcr. 

CEMENT   GUN 

Covering  Mine  Buildings.  Gunite  Forms  an  Excellent  Material  for  Covering 
Mine  Buildings.  Coal  Age,  vol.  17,  no.  24.  June  HI,  HMO,  pp.  1185-1188. 
Frame  buildings  with  gunite  covering  it  is  claimed,  are  cheaper  than  cement 
structures  covered  with  sheathing  and  clapboards  and  nearly  fireproof,  only 
the  trim  requiring  repainting. 


Coni  mil  VdvantaqeS  ok.  Use  of  Concrete  Increasing  in  All  Permanent  Con- 
struction. Concrete  Products,  vol.  IS,  no.  5,  May  1920,  pp.  15-17,  4  figs. 
Types  of  concrete  construction  used  for  building  arc  reviewed.  Special 
attention  is  given  to  reinforeod-concrete  Hat  slab  which  is  said  to  be  highest 
type  of  fire-resistive  construction  and  to  possess  saving  story  height  amounting 
t..   .bout  one  story  in  eight  without  culling  down  usable  clear  headroom. 

Cost  Estimating.     Elements  That  Must  Be  Considered  in  Cost  Estimating,     Eng, 

.V   Contracting,   vol.   53.  no    20.  May    10.   1021).  pp.  5117-5110.       Report  ol   Com 

miitee  on  I'n-i  Estimating  of  Northwestern  Assn.  of  Ceo.  Contractors. 
Di.vvii'M    Exhibition      The    Building    Exhibition    at   Olympia.     Eng.,    vol.    109, 

no    2*3:1  and   2834,   April    16  and   23.    1020,   pp.   518-519  and  5511-557,   3   figs 
Britroetting  i  ress,  concrete-title  machine  and  concrete  road  making  machine. 

CABLES,   ELECTRIC 

IMJl     Loss   in    DIELECTRIC.       Energy    Loss   in   the    Dielectric  of    Industrial  Cables 
iSur  la  perte  d'energie  dans  le  dielectrioue  des  cables  induslriels) ,  ( \.  Renncson. 

Revue  generate  de  PEIectricite,  vol  7,  no.  is,  May  I,  1920,  pp.  579-581,  3  ligs. 
Experimental      It  was  found  thai  (1)  at  constant  temperature  and  frequency, 

losses  arc  proportional   I,,  Square  or  power  2.5  of  voltage  and   (2)   at,  constant 

voltage  ami  frequency,  losses  diminish  at  first  up  to  no  deg  ,  where  there  is  a 
minimum,  and  increase  to  no  deg,,  limit  to  which  experiments  were  carried. 

OVRBVOLTAOES       Ovcrv  oil  ages  in   Armored  Cables  and  How  to  Prevent.  Their  ( Iceur- 

rence  (Surtenrion    pai  cables  amies  et  lea  moyens  d'y  parer),  1'.  Bougherot. 
Revue  generale  de  I'Electricite,  vol    7,  no.  21,   May  22,   1920,  pp.  675-689, 

7  fig-       Computation  of  overvdltage  occurring  in  long  armored  cable  carrying 
alternating   current    when   cable   becomes  grounded   at  or   near  the  end   of   the 

line      Attention  is  doe.  ted  to  overvoltage  produced  by  magnetic  saturation 
of  straining  straps 


CEMENT,    PORTLAND 


Classification  of  Cements 
Iron  &  Steel  Inst.,  Paper 
Cements  made  from  blast - 


Blast-Furnace  Slag.  Iron  Portland  Cement,  with 
Made  from  Blast-Furnace  Slag,  Edwin  II.  Lewis. 
(1.  Annual  Meeting,  May  6  and  7,  1920,  10  pp. 
furnace  slag  arc  divided  into  five  classes;  (I)  Blast-furnace  slag  as  cement: 
(2)  slag  cements;  (3)  Portland  cement;  (4)  improved  slag  cement;  and  (5)  iron 
Portland  cement.  How  far  iron  Portland  cement  can  comply  with  tests 
required    in    British   standard    specification    for   Portland   cement   is   indicated. 

CENTS  W.   STATIONS 
Annum.  Load  Factor.     Developing  the  Electrical  Possibilities  in  Arkansas.    Elec. 

World,  vol.  75,  no.  22,  May  20,  11120,  pp.  12115- 12117,  II  ligs.  How  combination 
of  seasonal  loads  and  ordinary  commercial  lighting  and  power  loads  gives  high 
annual  load  factor  to  Arkansas  light   it  Power  Co. 

Connections.  Relative  Merits  of  C lections  Employed  in  High-Voltage  Generat- 
ing Stations,  Ernest  Pragst.  Gen.  Flee.  Rev.,  vol.  23,  no.  5,  May,  1920, 
pp.  386-391,  S  ligs.  Suggest  ions  for  planning  system  of  connections  for  central 
station. 

Power  Factor,     The  Power  Factor  of  Central  Stations  i  La  question  du  facteur de 

puissance).  Pierre  Duiuarlin.  Revue  generale  de  I'Electricite,  vol.  7,  no.  20, 
May  15,  1920,  pp.  643-656.  Methods  of  improving  power  factor  arc  discussed 
Judicious  combination  of  synchronous  motors  and  phase  compensators  installed 
:il   places  where  energy  is  consiinid,  is  preferred 

Si  ci.io'ow  ku.  Design  of  a  Superpower  Station,  II.  Goodwin,  Jr.  Gen.  Flee.  Rev., 
vol.  23.  no  .5,  May,  1920,  pp.  399  lis,  15  ligs.  Method  of  designing  is  exempli- 
fied by  working  out  case  of  si  cam  tin  bine  generating  station  of  245-OOO-kw., 
300,000-kva      capacity    and    1111  001 1  volt    distribution. 
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CENTRIFUGAL   TESTING   PLANTS 
See  Steam  Turbines,  Centrifugal  Testing  Plants. 

CHARCOAL 

Heat  Treatment  of.  The  Activation  of  Wood-Charcoal  by  Heat  Treatment, 
James  C.  Philip,  Sydney  Dunnill  and  Olive  Workman.  Jl.  Chem.  Soc, 
vol.  117  and  118,  no.  690,  April  1920,  pp.  362-369,  2  figs.  Account  of  experi- 
ments on  absorptive  power  of  wood  charcoal  for  (1)  sulphur  dioxide,  and 
(2)  methylene  blue  in  aqueous  solution. 

CHROMIUM   STEEL 

Properties.  The  Properties  of  Iron-Chromium  Carbon  Steels — I,  C.  A.  Edwards, 
H.  Sutton  and  G.  Oishi.  Iron  &  Steel  Inst..  Paper  14,  Annual  Meeting, 
May  6  and  7,  1920,  44  pp.,  8  figs.  Temperatures  at  which  carbides  go  into 
solution  when  steels  are  heated  and  those  at  which  reverse  change  takes  place 
on  cooling  were  experimentally  determined.  Results  found,  which  are  given 
tabulated  and  diagrammatic  forms,  indicate  that  temperature  at  which  carbides 
separate  from  solution  during  cooling  is  raised  by  increased  chromium  and 
carbon  content  of  steel. 

Chromium  Steels — II,  C.  A.  Edwards  and  A.  L.  Norbury.  Iron  &  Steel 
Inst.,  Paper  14,  Annual  Meeting,  May  6  and  7,  1920,  36  pp.,  9  figs.  Experi- 
mental determination  of  effect  of  heat  treatment  on  electrical  resistivity. 
It  is  concluded  that  in  annealed  condition  effect  of  chromium  is  to  raise 
resistivity  of  iron  by  3.75  microhms  for  each  1.0  per  cent  in  excess  of  4.3  times 
carbon  content. 

Structure.  The  Structure  of  Some  Chromium  Steels,  J.  H.  G.  Monypenny.  Iron 
&  Steel  Inst.,  Paper  16,  Annual  Meeting,  May  6  and  7,  1920,  26  pp.,  18  figs. 
Experiments  with  chromium  steels  containing  between  1.5  and  15  per  cent 
chromium.  Properties  of  these  steels  were  found  to  change  progressively 
with  increasing  amounts  of  chromium.  Most  abrupt  change  was  in  produc- 
tion of  austenite  on  quenching  from  high  temperatures,  limiting  compositions 
giving  this  constituent  having  been  fairly  sharply  defined.  Rate  of  diffusion  of  car- 
bides in  chromium  steels  was  found  to  be  much  lower  than  in  ordinary  steel, 
and  chromium  lowered  carbon  content  of  eutectoid  point  considerably  and 
also  decreased  solubility  of  cementite  in  austenite. 


CITY   PLANNING 


See  Town  Planning. 


COAL 


Analysis  of.  Notes  on  Coal  Analysis,  F.  S.  Sinnatt.  Lancashire  &  Cheshire 
Coal  Research  Assn.,  Bui.  4,  1920,  38  pp.,  2  figs.  Bulletin  prepared  for  inform- 
ation of  members  of  Coal  Research  Association.  Writer  is  director  of 
research  to  association.  Special  attention  is  given  to  purchasing  coal  upon 
scientific  foundation. 

Conservation.  Conservation  through  Engineering,  Franklin  K.  Lane.  U.  S. 
Geol.  Survey,  Dept.  of  the  Int.,  Bui.  705,  35  pp.  Conditions  under  which 
utilization  of  natural  resources,  particularly  coal,  is  demanded  are  outlined, 
and  a  program  is  recommended  which  calls  for  co-operation  of  engineers  and 
legislators  in  securing  proper  distribution  of  coal  throughout  the  nation. 

Thermal  Decomposition.  Researches  on  Coal,  S.  Roy  Illingworth.  Jl.  Soc.  Chem. 
Indus,  vo!.  39,  no  9,  May  15,  1920,  pp.  111T-118T,  7  figs.  Thermal  decom- 
position of  coal  at  low  temperatures.  It  was  found  that  decomposition  of  coals 
at  temperatures  up  to  450  deg.  cent,  results  in  destruction  of  pyridine  soluble 
constituents  of  coal  substance. 

COAL  CONSERVATION 

United  Kingdom.  Coal  Conservation  in  the  United  Kingdom,  Dugald  Clerk.  Eng., 
vol.  109,  no.  2834,  April  23,  1920.  pp.  543-545,  1  fig.  Table  is  included  which 
gives  thermal  efficiency  of  production,  distribution  and  use  of  gas  and  electricity 
for  year  1918.     (To  be  continued.)     Paper  read  before  Instn.  Civil  Engrs. 

COAL  HANDLING 

Labor-Saving  Methods.  Handling  the  Factory  Coal  Pile,  Charles  L.  Hubbard. 
Factory,  vol.  24,  no.  9,  May  15,  1920,  pp.  1531-1536,  17  figs.  Writer  points 
out  that  better  ways  of  storing  and  distributing  fuel  usually  involve  less 
manual  labor  and  more  mechanical  work,  which  means  less  expense  and 
greater  dependability,  and  describes  coal-handling  plans  for  many  conditions. 
Labor-Saving  Methods  of  Handling  Cars  at  Anthracite  Shaft  Stations, 
Dever  C.  Ashmead.  Coal  Age,  vol.  17,  no.  21,  May  20,  1920,  pp.  1052-1055, 
5  figs.  Equipment  at  mine  of  Silver  Creek  colliery  of  Philadelphia  &  Reading 
Coal  &  Iron  Co. 

Plant.  An  interesting  Installation  of  Coal  handling  Equipment.  Power  Plant 
Eng.,  vol.  24,  no.  11,  June  1,  1920,  pp.  557-558.  Installation  at  United  States 
War  Department's  Old  Hickory  Smokeless  Power  Plant,  Nashville,  Tenn. 
Total  storage  capacity  is  100,000  tons  and  conveyors  can  handle  maximum 
of  600  tons  per  hour  from  storage  to  bunkers. 

COAL   INDUSTRY 

Coal  Prices.  Costs  Constitute  the  Only  Fair  Basis  for  Fixing  Prices,  Frank  Wilbur 
Main.  Coal  Age,  vol.  17,  no.  22,  May  27,  1920,  pp.  1095-1096.  In  figuring 
costs,  it  is  held,  allowance  should  be  made  for  reasonable  wages  for  proprietors 
and  equitable  interest  on  capital  invested.  Standardized  fundamental 
methods  of  cost  accounting  are  advocated. 


Seasonal  Freight  Rates.  Seasonal  Freight  Rates  Will  Affect  Coal  Fields  in 
Varying  Degrees,  F.  G.  Tryon.  Coal  Age,  vol.  17,  no.  21,  May  20,  1920, 
pp.  1033-1037,  4  figs.  Diagrams  comparing  seasonal  rates  with  production 
in  various  regions  of  United  States  and  with  average  spot  prices.  From 
testimony  presented  by  Director  of  Geological  Survey  at  hearings  on  seasonal 
coal  freight  rate  bill. 

Stabilization.  Stabilization  of  Coal  Industry  Depends  on  Improvement  in  the 
railroad  Situation,  Howard  N.  Eavenson.  Min.  &  Metallurgy,  no.  162,  June 
1920,  pp.  5-6.  Experience  of  United  States  Coal  &  Coke  Co.  is  quoted  as 
illustrating  present  conditions.  It  is  stated  that  although  that  company 
has  capacity  of  20,000  tons  daily,  only  12,000  tons  on  average  can  be  produced 
owing  to  car  shortage. 

COAL   MINES 

Barrier  Pillars.  What  Barrier  Coal  Has  Been  and  Should  Be  Left  to  Protect 
Anthracite  Mines— I,  W.  B.  Richards.  Coal  Age,  vol.  17,  no.  22,  May  27, 
1920,  pp.  1097-1101,  7  figs.  Records  several  cases  where  barrier  pillars  were 
provided,  what  rock  overburden  and  water  pressure  they  sustained,  their 
thickness,  height  and  character  and  their  ability  to  satisfactorily  function. 
Some  experience  is  given  as  to  longitudinal  draw. 

Fires.  Property  Owners  Try  to  Control  a  City  Mine  Fire  by  Strip  Pit  and  Clay 
Bank,  Donald  J.  Baker.  Coal  Age,  vol.  17,  no.  21,  May  20,  1920,  pp.  1043- 
1045,  7  figs.     Fire  in  mine  at  Squirrel  Hill  district  of  Pittsburgh. 

Beds  Separated  by  Stratum.  Successful  Methods  of  Working  Two  Coal  Beds 
Separated  by  Six  Feet  of  Slate,  Dever  C.  Ashmead.  Coal  Age,  vol.  17,  no.  24, 
June  10,  1920,  pp.  1189-1190,  9  figs.  After  mining  lower  bed,  upper  one 
was  dropped  and  coal  loaded  out. 

Electricity  in.  Electricity  in  Pierce  County  Coal  Mines,  E.J.  Barry.  Jl.  Electric- 
ity, vol.  44,  no.  11,  June  1,  1920,  pp.  565-567,  2  figs.  Experience  of  company 
in  Washington  State. 

Indiana.  Indiana  Operating  Problems  as  Illustrated  by  the  Black  Betty  Mine, 
Donald  J.  Baker.  Coal  Age,  vol.  17,  no.  25,  June  17,  1920,  pp.  1245-1250, 
6  figs.  Keen  competition  and  exacting  trade  are  said  to  make  close  sizing  and 
careful  preparation  necessary. 

Stripping.  Estimation  of  Quantities  Removed  in  the  Stripping  of  Anthracite, 
Thomas  F.  Kennedy.  Coal  Age,  vol.  17,  no.  25,  June  17,  1920,  pp.  1251-1253, 
1  fig.  Of  three,  methods — square  prismoidal  and  average-end — latter  is  said 
to  be  preferred. 

Where  Stripping  is  Regarded  as  a  Regular  Adjunct  to  Underground 
Mining— II,  Donald  J.  Baker.  Coal  Age,  vol.  17,  no.  24,  June  10,  1920, 
pp.  1191-1194,  5  figs.  General  layout  of  strip  pits  and  underground  mine 
of  Rowland-Power  Consolidated  Collieries  Power  Plant  near  Terre  Haute,  Ind. 

See  also  Shaft  Sinking. 

COLD   STORAGE 

Operation  and  Maintenance.  Cold  Store  Operation  and  Maintenance,  E.  L.  Rees. 
Cold  Storage  &  Ice  Assn.  Proc,  vol.  16,  no.  1,  1919-1920,  pp.  49-57  and  (discus- 
sion) pp.  58-69.  A  discussion  of  the  rise  in  costs  due  to  war.  Rise  of  prices 
of  coal  and  other  accessories  and  especially  of  labor  since  1914  is  cited. 

COMBUSTION 

Air  Required  for.  Air  Required  for  Combustion,  W.  C.  Stripe,  Combustion, 
vol.  2,  no.  5,  May  1920,  pp.  21-23,  3  figs.  A  graphic  method  is  presented  for 
determining  quantity  of  air  required  for  combustion,  and  importance  of 
maintaining  proper  relation  of  air  and  fuel  is  pointed  out. 

Surface.  Surface  Combustion.  A.  E.  Blake.  Proc.  Engrs.  Soc.  Western  Pa.,  vol.  36, 
no.  3,  April,  1920,  pp.  145-174  and  (discussion)  pp.  175-204,  27  figs.  Advantages 
of  surface  combustion  are  pointed  out,  and  its  applications  in  industrial  pur- 
poses are  illustrated.  Bibliography  is  included.  From  book  on  American 
fuels  by  R.  F.  Bacon  and  W.  A.  Hamor,  to  be  published  by  McCraw-Hill 
Book  Co. 

COMPASSES 

Gyroscopic.  The  Gyrostatic  Compass,  Sydney  G.  Brown.  Eng.,  vol.  109,  no.  2824, 
Feb.  12,  1920,  pp.  202-206,  10  figs.     Description  of  Brown  gyro-compass. 

CONCRETE 

Aggregate,  Unit  Weight  of.  Concrete  and  Concrete  Aggregates.  Report  of 
Committee  C-9,  Annual  Meeting,  Am.  Soc.  Testing  Matls  .  June  22-25,  1920, 
46  pp.  Comparative  study  of  various  methods  for  determining  unit  weight 
of  concrete  aggregate.  Rod  method  is  concluded  to  be  "most  usuful  and 
satisfactory".  A  tentative  standard  is  proposed  for  unit  weight  of  aggregate 
for  cement  concrete. 

Decay  in  Alkat.i  Soils.  Alkali  Soils  of  Prairie  Provinces  Cause  Decay  of  Concrete 
Structures.  W.  G.  Chace.  Contract  Rec,  vol.  34.  no.  23.  .lune,  1920.  pi 
540,  2  figs.  Research  work  being  undertaken  ""  save  Winnipeg  Aqueduct. 
Plan  for  uncovering  and  backfilling  of  lower  portions  of  trench  carrying  pres- 
sure conduit  with  screened  gravel  in  which  an  outletted  vitrified  tile  is  to  be 
laid  has  so  far  been  recommended. 

Flowability.     Flowabilitv   of   (  i    li<   Measurement  bj     Means   of   the 

"Flow  Table,"  G.   M     Williams.     Can  l.  June  10.  1920, 

pp.  545-547.     Investigation   in  concreti    laboratory  of  Bureau  of  Standards. 

Miami  Conservanci   Disti  Miami  Consei  riot  Work. 

Public  Work-,  vol     18,  "<>    -'I.    1  . 

prrpamu'  i.  i  .-t'.nnu  :i    TnMte      Testing  and  propi 

Mixing  and  delivering  concreti  Experimental  determination  of  most  desirable 
mixture  of  sand,  gravel  and  mortar,  with  tables  of  voids  and  density  for  dif- 
ferent sizes  of  aggregates. 
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CONVERTERS 

Synchroxois.  60-Cycle  Converting  Apparatus,  J.  L.  Burnham.  Gen.  Elec.  Rev., 
vol.  23.  no.  5,  May,  1920,  pp.  392-398,  12  figs.  Devices  which  have  been 
developed  to  prevent  flashing  of  commutator  when  converters  used  for  voltages 
of  500  and  600  are  subjected  to  short-circuits  or  quick  changes  in  load. 

COPPER  ALLOYS 

Phosphorous-Copper.     Fifteen    Per    Cent.     Phosphor-Copper — New    Process    for 
Making,  P.  E.  Dummler.     Min.  &  Metallurgy,  no.  162,  June  1920,  pp.  32-33. 
;orm  product  is  obtained,  it  is  said,  by  passing  phosphorus  vapor  over 
copper  heated  to  temperature  of  400  deg.  cent. 

COPPER   DEPOSITS 

Jerome  Ariz.  Geology  and  Ore  Deposits  of  Jerome  District,  Louis  E.  Reber.  Min. 
&  Metallurgy,  ho.  161,  May  1920,  pp.  25-27.  Notes  on  copper  deposits  of 
Jerome  district  of  north  central  Arizona,  which  ranks  sixth  among  copper 
camps  of  United  States. 

COPPER  METALLURGY 

Smelter  Slags.  Copper  and  Magnetite  in  Copper  Smelter  Slags- — I,  Charles  G. 
Maier  and  G.  D.  Van  Arsdale  Chemical  &  Metallurgical  Eng.,  vol.  22,  no.  24, 
June  16,  1920,  pp.  1101-1107,  30  figs.  Chemical  and  microscopic  examination 
of  series  of  representative  slags,  showing  how  copper  losses  occur,  relation  of 
magnetite  to  copper  loss,  behavior  of  converter  slags  in  reverberatory  furnaces 
and  suggestions  for  reducing  copper  slag  losses. 

CORONA 

Loss  Tests.  Some  Corona  Loss  Tests,  W.  W.  Lewis.  Gen.  Elec.  Rev.,  vol.  23, 
no.  5.  May  1920,  pp.  419-426,  12  figs.  Results  of  tests  on  150-mile  transmission 
line  at  potentials  up  to  about  200,000  volts.  Comparison  is  made  between 
measured  and  calculated  losses. 

CORROSION 

Iron  and  Lead  Underground  Pipe.  Corrosive  Action  of  Soils  on  Iron  and  Lead, 
L.  A.  Stenger.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  21,  May  26,  1920, 
pp.  965-968,  1  fig.  It  is  concluded  from  field  and  laboratory  experiments  that 
electrolysis  of  underground  structures  may  be  caused  by  definite  conditions 
which  arc  determinable  by  electrical  measurements  and  study  of  environments. 
Method  is  suggested  for  prolonging  life  of  iron  structures  in  given  soils.  Long 
life  of  cast  iron,  it  is  pointed  out,  is  due  to  its  greater  wall  thickness. 

See  also  Aluminum,  Corrosion;  Hot  water  Supply,  Piping,  Rust  Prevention  in. 

COST   ACCOUNTING 

Overhead,  Distribution  of.  Handling  "Overhead"— A  Plan  That  Avoids  Red 
Tape,  S.  P.  Keator.  Factory,  vol.  24,  no.  8,  May  1,  1920,  pp.  1343-1346.  It 
is  said  that  distribution  of  overhead  costs  can  be  greatly  simplified  if  a  method 
and  forms  are  devised  to  secure  simple  and  accurate  expense  reports  from 
the  shop.     Practice  of  one  plant  is  explained. 

COST   SYSTEMS 

Foundry.  Standard  Foundry  Cost  System — III.  Foundry,  vol.  48,  no.  12,  June  15, 
1920,  pp.  474-480.     Depreciation  rates  for  buildings  and  equipment. 

COSTS 
Steam  Power.     See  Steam  Power  Plants,  Costs. 
Woodworking.     See  Woodworking  Industry,  Costs. 

CRANES 

Traveling.      1  [ing  Crane  Moving  Structural  Steel  by  Means 

of  Lifting  Magnets  (Pont  roulant  electrique  <!<■  5  tonnes  pour  le  transport 
de  profiles  au  rrjoyen  dVlectro-aimants  de  levage).  G6nie  Civil,  vol.  76, 
no.  13,  Marti,  27,  1920.  pp.  314-315,  4  figs.,  partly  on  supp.  plate.  Built  at 
Oerlikon  Works. 

CUTTING   METALS 

Babot  Si  piemen!  to  Frederick  W.  Taylor's  "On  the  Art  of  Cutting 

Metals"      l\    Carl  <',.  Hart h.      I  mi  u      M  a  mm  ,  mi  nt,  vol.  59,  no.  6,  June  1920, 

PP    183-4  Construction  of  machine-tool    lide  rules  for  shapers  and 

la  i   drive  shaper,  shapers  and  slotters  with  Whitworth 

DETECTORS. 
See  Vacuum  Tubes.  Uses  as  Detectors. 

DIES 

Automobili    Parts      Dies  for  Automobile  Oil    Filler  Cup,  J.  Bingham      Machy. 

(Loi  i,r    22,  1920,  pp    7S-79,  5  figs.      Description  of  dies 

i    '.i  an  oil-filler  cup  oi   bn  ithinj   tube  for  automobile 

engine,  anillusti  ch  di<  in  the  order  in  which  it  is  used,  and  a  detail 

01    shell    ai    it    ap  ■  :»  h    "I"  ■ 


DIESEL  ENGINES 

Cammellaird-Fullagar.  The  Cammellaird-Fullagar  Marine  Diesel  Oil  Engine. 
Eng.,  vol.  109,  no.  2822,  Jan.  30,  1920,  pp.  144-146,  8  figs.,  partly  on  supp. 
plate.  Two-cycle  opposed-piston  type.  It  is  said  that  small  space  occupied 
by  this  engine  permits  its  replacing  steam  engine  and  boilers  of  existing  steam- 
ships without  altering  shafting  or  propellers. 

ubmarine.  German  Submarine  Diesel  Engines.  Eng.,  vol.  109,  no.  2836,  May  7, 
1920,  pp.  613-614.  It  is  stated  that  four-cycle  engine  was  preferred  in  Germany 
for  use  in  submarines  because  it  involved  fewer  difficulties  of  construction  and 
as  it  was  more  developed  it  was  more  reliable.     Translated  from  "Schiffbau." 

Trend  in  Marine  Types.  The  General  Trend  of  Diesel  Marine  Machinery.  Eng., 
vol.  109,  no.  2836,  May  7,  1920,  pp.  617-618.  Survey  of  types  being  built  in 
various  countries. 

DRAINAGE 

Assessments  for.  The  Assessment  of  Drainage  Districts,  Lewis  E.  Ashbaugh. 
Iowa  State  College  of  Agriculture  &  Mechanic  Arts,  vol.  5,  no.  2,  Nov.  1906, 
18  pp.,  2  figs.  Principles  are  suggested  for  governing  distribution  of  expenses 
over  various  tracts,  and  also  arithmetical  method  for  computing  assessments. 
Principle  followed  is  that  "assessment  must  be  proportionate  to  the  benefits 
received." 

Farm.  Recommendations  for  Farm  Drainage,  W.  J.  Schlick.  Official  Publication 
of  Iowa  State  College  of  Agriculture  &  Mechanic  Arts,  vol.  17,  no.  19,  Oct.  9, 
1918,  24  pp.  Graphs  are  included  for  computing  capacities  of  tile  drains 
based  on  calculations  by  Kutter's  formula  with  n  —  0.015. 

DROP  FORGING 

Hammer  Lubrication.  Hammer  Lubrication  for  Drop  Forge  Plant,  R.  V.  Harty. 
Am.  Drop  Forger,  vol.  6,  no.  5,  May  1920,  pp.  244-246,  8  figs.  Review  of 
common  practices  of  lubrication  by  hydrostatic  and  individual  forced-feed 
systems.     Advantages  of  central  forced-feed  system  are  enumerated. 


DURALUMIN 


See  Aluminum  Alloys. 

ECONOMIZERS 

Advantages.  Economizers.  W.  F.  Wurster.  Jl.  Engrs.  Club  of  Philadelphia, 
vol.  37-6,  no.  187,  June,  1920,  pp.  323-325,  5  figs.  Construction  features  are 
explained  and  advantages  pointed  out. 

ELECTRIC  CIRCUITS,  A.C. 

Meter  Connections.  Switchboard  Meter  Connections  for  Alternating  Current 
Circuits— VI,  J.  C.  Group.  Elec.  Jl.,  vol.  17,  no.  6,  June  1920,  pp.  251-253, 
6  figs.     Six-phase  circuits. 

Oscillatory.  On  the  Period  and  Decrement  of  an  Oscillatory  Electrical  Circuit 
Provided  with  a  Short-Circuited  Secondarv,  Iolo  Jones.  Lond.,  Edinburgh 
&  Dublin  Phil.  Mag.  &  ,11.  of  Science,  vol.  39,  no.  233,  May  1920,  pp.  553-565, 
8  figs.  Mathematical  study  of  effect  on  period  and  decrement  of  oscillation 
of  system,  of  varying  resistance  of  short-circuited  coil. 

ELECTRIC  CONDUCTORS 

Resistance.  Section-Length-Resistance  Relations  of  Conductors,  E.  B.  Merrill. 
Elec.  News,  vol.  29.  no.  10,  May  15,  1920,  pp.  30-31,  1  fig.  Chart  showing 
interrelation  of  resistance,  length  and  cross-section  of  various  conductors. 
Arranged  for  determining  resistance  of  various  sizes  of  wire  of  principal  metals 
for  lengths  from  0.01  ft.  to  1000  miles. 

ELECTRIC  DRIVE 
See  Rolling  Mills,  Electrically  Driven, 

ELECTRIC  FURNACES 

Arc,  Electrode  Control.  Automatic  Control  of  Arc  Furnace  Electrodes,  J.  A. 
Seede.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June  1920,  pp.  593-597,  7  figs. 
Methods  of  electrode  regulation. 

Heat-treating.  Metallic  Resistor  Electric  Furnaces  for  Heat  Treating  Operations, 
E.  F.  Collins.  Gen.  Elec.  Rev.,  vol.  23,  no.  5,  May  1920,  pp.  433-141,  16  figs. 
Types  are  described  in  which  heat  clement  consists  of  bare  exceptionally  heavy 
metallic  ribbon  uniformly  distributed  over  interior  of  furnace. 

Reactors  for.  Reactors  for  Electric  Furnace  Circuits,  Hnrrv  A.  Winne.  Jl.  Am. 
Inst.  Elec.  Engrs.,  vol .39,  no.  6,  June  1920,  pp.  589-592.  8  figs.  Methods  of 
introducing  reactance  into  lurnace  circuits. 

Resistance  Type.  Electric  Furnaces  of  the  Resistance  Type  for  Heat  Treating, 
T.  F.  Baily.  Elec.  Furnace,  vol.  1,  no.  45,  April:May  1920,  pp.  3-5  &  pp. 
18-19,  6  figs.  Survey  of  types  which  have  been  built  for  heat-treating  plants. 
Paper  read  before  Detroit  Chapter  of  Am.  Soc.  for  Steel  Treating. 

Self-Baking  Electrodes  for.  The  Sodcrberg  Self-Baking  Electrode,  Joseph  W. 
Rioharde.  Iron  Age,  vol.  105,  no.  17,  Apr.  22,  1920,  pp.  1171-1173,  4  figs. 
Norwegian  invention  insuring  continuous  elect  rode  supply  to  furnace.  Describes 
how  mixture  is  made  and  advantage  of  Sodcrberg  electrode.  From  paper 
presented  before  Am.  Electrochemical  Soc.  of  Boston. 
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ELECTRIC  GENERATORS,  A.C. 


ELECTRIC  RAILWAYS,  TRACK 


Coolino.  Temperatures  in  Large  Alternating  Current  Generators,  W.  J.  Foster. 
Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June  1920,  pp.  547-548.  Calls  atten- 
tion to  advantage  resulting  from  drawing  air  into  two  ends  of  generator  directly 
from  dynamo  room  and  piping  it  away  in  connection  with  hydraulic  units. 

Lubrication.  Vertical-Shaft  Waterwheel-Driven  Alternators — Lubricating  System 
and  Rotor,  S.  H.  Mortensen.  Power,  vol.  51,  no.  21,  May  25,  1920,  pp.  837- 
839,  5  figs.  Typical  systems  used  to  lubricate  various  bearings  of  vertical 
alternator;  influence  of  flywheel  effect  on  speed  variation  and  dimensions  of 
rotor;  safe  speeds  and  different  rotor  constructions. 

See  also  Electrical  Machinery,  Eddying  Currents  in. 

ELECTRIC  GENERATORS,  D.C. 

See  Electric  Welding,  Arc,  Generators  for. 

ELECTRIC  LOCOMOTIVES 

Chicago,  Milwaukee  &  St.  Paul.  Layout  of  Apparatus  in  the  Cab  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Locomotives,  C.  C.  Whittaker.  Elec.  Jl.,  vol. 
17,  no.  6,  June,  1920,  pp.  249-250,  3  figs.  Diagram  of  weight  distribution  on 
locomotive  cab  frame. 

The  Auxiliary  and  Lighting  Control  Equipment,  John  A.  Clarke,  Jr. 
Elec.  Jl.,  vol.  17,  no.  6,  June,  1920,  pp.  244-248,  10  figs.  Auxiliary  power  is 
obtained  from  35-kw.  motor-generator  set  together  with  378  ampere-hour 
storage  battery. 

The  Electricall  Equipment  and  Control  of  the  Chicago,  Milwaukee  & 
St.  Paul  Locomotives,  P.  L.  Mardis.  Elec.  Jl.,  vol.  17,  no.  6,  June,  1920,  pp 
235-244,  18  figs.  Schematic  diagram  of  control  circuits  and  regenerative  brak 
ing  connections. 

Swiss.  Express  Electric  Locomotives  for  The  Gothard  Line  of  the  Swiss  Federal 
Railways.  Tramway  and  Ry.  World,  vol.  47,  no.  24,  May  13,  1920,  pp.  251- 
253,  11  figs.  Two  types,  2-6-2  and  2-4-4-2.  Current  is  applied  in  single 
phase  under  pressure  of  15,000' 7,500  volts.  Horsepower  developed  is  1650 
hp.  and  2250  hp.,  respectively. 

ELECTRIC  MOTORS,  A.C. 


Induction  and  Synchronous,  Selection  of.  Induction  and  Synchronous  Motors 
for  Industrial  Applications,  C.  W.  Drake.  Power,  vol.  51,  no.  20,  May  18, 
1920,  pp.  822-823.  Notes  on  selection  of  motors.  Paper  read  before  Penn- 
sylvania Elec.  Assn. 


ELECTRIC  PLANTS 


Design.  Influence  of  Wages  on  Power-Plant  Design.  Elec.  Ry.  Jl.,  vol.  55,  no.  21, 
May  22,  1920,  pp.  1043-1046,  8  figs.  Complications  in  conversion  of  3000-kw. 
station  into  one  of  8000-kw.  capacity  in  Charleston,  S.  C. 

Economical  Operation.  Raising  Economy  in  Prime  Mover  Practice.  Elec. 
World,  vol.  75,  no.  22,  May  29,  1920.  pp.  1257-1260,  4  figs.  Problems  of 
burning  low-grade  fuels,  oil  engines  and  hydraulic  practice  are  studied.  Com- 
mittee report  presented  at  convention  of  Nat.  Elec.  Light  Assn. 

Exciter  Systems.  Considerations  which  Determine  the  Selection  and  General 
Design  of  an  Exciter  System.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June, 
1920,  pp.  556-562.  Symposium.  Comparative  study  of  various  exciter, 
systems. 

Induction  Regulators.  Huge  Induction  Regulator  Installation,  Raymond  Bailey. 
Elec.  World,  vol.  75,  no.  24,  June  12,  1920,  pp.  1355-1358,  6  figs.  Induction 
regulators  installed  by  Philadelphia  Electric  Company,  in  order  to  permit 
operation  of  their  66,000-volt  transmission  lines  at  maximum  load  under  all 
conditions.     Regulators  are  rated  at  1750  kva. 

Stability.  Stability  of  High-Power  Generating  Stations,  Charles  P.  Steinmetz. 
Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June,  1920,  pp.  554-556.  Discusses 
power  limitation   devices  and   parallel  operation   of  synchronous  machines. 

Swiss,  Consolidation  of.  The  Consolidation  of  Power  Plants  for  the  Purpose  of 
Increasing  Utilization  of  Energy  (Der  Zusammenschluss  der  Kraftwerke  zum 
Zwecke  erhohter  Energieausniitzung),  Bruno  Bauer.  Schweizerische  Bau- 
zeitung,  vol.  75,  no.  15,  April,  1920,  pp.  165-170,  7  figs.  Discussion  of  the 
proposed  scheme  of  the  Zurich  Assn.  of  Architects  and  Engrs.  for  the  com- 
bination of  all  plants  into  one  extended  system  of  high-tension  lines  of  great 
capacity,  and  also  the  combined  utilization  of  all  electric  energy  and  opening 
up  of  new  power  sources  Paper  read  before  the  Zurich  Assn.  of  Architects 
and  Engrs. 

ELECTRIC  RAILWAYS 

Design.  Maintenance  and  Operation.  Design,  Maintenance  and  Operation  of 
Electric  Rolling  Stock.  Elec.  Ry.  Jl.,  vol.  55,  no.  24,  June  12,  1920,  pp.  1200- 
1205.  Summary  of  present  practices.  Symposium  of  papers  read  at  Mechan- 
ical Section  Convention  of  Am.  Ry.  Assn. 

Suburban  Lines.  Maintenance  of  Single-Phase  A.  C.  Multiple-Unit  Equipment 
on  the  Westchester,  Eleo.  Ry.  II  .  vol  55,  no.  24,  June  12,  1920,  pp.  1193-1199, 
14  figs  Inspection  and  maintenance  practice  on  a  high-speed  suburban  line 
together  with  data  covering  costs  of  such  inspection  and   maintenance. 


Rail  Joints.  Methods  and  New  Apparatus  for  Measuring  the  Resistance  of  Rail 
Joints  (Methodes  et  nouveaux  appareils  de  mesure  eJectrique  des  joints  de 
rails),  G.  Lebaupin.  Electricien,  vol.  35,  no.  1252,  May  15,  1920,  pp.  193- 
197,  5  figs.  Application  of  principle  of  differential  galvanometer.  (To  be 
continued.) 

ELECTRIC  SWITCHES 

Disconnecting.  Calculation  of  Magnetic  Force  on  Disconnecting  Switches,  H.  B. 
Dwight.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June,  1920,  pp.  550-552, 
5  figs.     Formula?  and  graphs. 

ELECTRIC  TRANSMISSION  LINES 

Alternating-Current.  Theorems  Relative  to  Transmission  of  Energy  by  Alternat- 
ing-Current Analagous  to  Siemens  Theorem  Concerning  Transmission  by 
Direct  Current.  Critical  Study  (Theordmes  sur  les  transmissions  d'energie 
par  courants  alternatifs  analogues  a  celui  de  Siemens  sur  les  transmissions 
par  courant  continu;  critique  de  ces  theor<*mes),  Andre  Blondel.  Comptes 
rendus  des  Seances  de  l'Acad£mie  des  Sciences,  vol.  170,  no.  17,  April  26,  1920, 
pp.  978-983.  Siemens  theorem  to  which  reference  is  made  is:  Power  transmit- 
ted by  direct-current  electric  line  cannot  exceed  value  determined  by  ratio  of 
four  times  resistance  of  line  to  square  of  voltage,  and  corresponding  efficiency 
is  only  50  per  cent.  Analagous  theorem  is  established  for  alternating-current 
transmission  lines.  Developed  theorem  is  shown  to  be  applicable  to  electric 
lines  of  any  length,  however  great. 

Long-Distance.  Long-Distance  Electric  Transmission  Lines  (Sur  les  lignes  de 
transmission  a  grande  distance),  P.  Brunet.  Revue  generale  de  l'Electricite, 
vol.  7,  no.  21,  May  22,  1920,  pp.  700-707.  Characteristics  of  half-wave  lines. 
(To  be  continued.) 

Overhead  Cable  Crossings.  The  Overhead  Cable  Crossing,  J.  F.  Springer.  Sci. 
Am.,  vol.  122,  no.  22,  May  29,  1920,  p.  594  &  p.  606,  4  figs.  Span  of  50,000-volt 
long-distance  power-transmission  line  at  Three  Rivers,  Quebec.  Each  tower 
■is  350  ft.  high  and  60  ft.  square  at  base.     Span  is  4801  ft.  long. 

Performance.  Electrical  Characteristics  of  Transmission  Circuits — X,  Wm.  Nesbit. 
Elec.  Jl.,  vol.  17,  no.  6,  June,  1920,  pp.  257-263,  10  figs.  Study  of  performance 
of  long  transmission  lines  by  means  of  hyperbolic  trigonometric  functions. 

Protection.  Switching  and  Protection  of  Transmission  Circuits — II,  S.  Q.  Hayes. 
Elec.  Jl.,  vol.  17,  no.  6,  June,  1920,  pp.  263-271,  22  figs.  Disconnecting  switches 
and  lightning  arresters  of  electrolytic  and  horn-gap  types. 

Quarter-Wave  Line.  Transmission  of  Electrical  Energy  at  Great  Distances  (Sur 
le  transport  de  l'energie  eleetrique  a  grande  distance),  M.  E.  Brylinski.  Comptes 
rendus  des  Seances  de  l'Academie  des  Sciences,  vol.  170,  no.  16,  April  19,  1920, 
pp.  927-930.     Equations  of  quarter-wave  line. 

ELECTRIC  WELDING,  ARC 

Application  to  Structural-Steel  Framing.  Electric  Arc  Welding  Applied  to 
Structural  Steel  Framing.  Am.  Architect,  vol.  117,  no.  2319,  June  2,  1920, 
pp.  707-711,  8  figs.  Experimental  and  laboratory  research  work  done  by 
Elec.  Welding  Co.  of  America. 

Machinery  for.  Arc  Welding  Machinery  of  the  U.  S.  Light  &  Heat  Corporation, 
W.  A.  Turbayne.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June,  1920,  pp. 
535-536.     Notes  on  single-circuit  type  of  arc  welding  machinery. 

Characteristics  and  Performance  of  Arc  Welding  Machinery,  A.  M.  Candy. 
Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June,  1920,  pp.  531-533,  5  figs.  Dis- 
cusses increased  efficiency  of  constant-potential  welding  circuit  and  decreased 
size  and  cost  of  apparatus  by  changing  generated  circuit  potential  from  75 
to  60  volts,  and  gives  curves  showing  efficiency  increase  and  also  disadvantages 
attending  any  material  decrease  of  circuit  potential  below  60  volts. 

ELECTRICAL  APPARATUS 

Cost  Reduction.  Present  Status  of  Electrical  Apparatus.  Elec.  World,  vol.  75, 
no.  22,  May  29,  1920,  pp.  1261-1264.  4  figs.  Standardization  of  electrical 
apparatus  is  suggested  as  best  means  of  bringing  down  high  cost  of  equipment. 
Committee  report  presented  at  convention  of  Nat.  Elec.  Light  Assn. 

ELECTRICAL  INDUSTRY 

Organization.  The  Organization  of  the  Electrical  Industry,  G.  H.  Wordingham. 
Elecn.,  vol.  84,  no.  2189,  Apr.  30,  1920,  pp.  468-470.  Discussion  of  the  status 
of  the  electrical  engineer,  the  position  of  semi-qualified  men,  protection  of 
material  interests,  popularization  of  electrical  methods,  and  the  proposed 
charter  for  the  Instn.  of  Elec.  Engrs. 

ELECTRICAL  MACHINERY 

Carbon  and  Commutator  Wear.  Carbon  and  Commutator  Wear,  R.  E.  Hellmund. 
Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June,  1920,  pp.  579-582,  7  figs. 
Account  of  tests  performed  by  writer. 

Eddy  Currents  in  Stator  Windings.  Eddy  Currents  in  Stator  Windings,  11.  W. 
Taylor.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no.  290,  Apr.,  1920,  pp.  279-298  and 
(discussion)  pp.  298-300,  23  figs.  Formula?  are  developed  for  calculating  eddy 
currents  losses  in  conductors,  both  at  bottom  in  .-lot  and  higher  than  bottom, 
and  in  top  conductors  when  subjected  to  external  influence  of  currents  out  of 
phase  with  those  they  themselves  carry;  also  losses  in  conductors  con- 
of  a  number  of  laminations  connected  solidly  together  at  ends,  and  in  coils  in 
which  insulated  laminations  Bare  continued  from  turn  to  turn,  as  well  as  in 
conductors  and  coils  in  which  insulated  laminations  successively  occupy  different 
positions  in  conductor. 
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M  lsnctic  \i  i  \       \  Direct  Recording  Method  of  Measuring  Magnetic  Flux  Distnb- 
S    Dellenbaugh,  Jr.     Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June, 

roil  fitted  with  collecting  device 
at  high  and  constant  speed. 


See  Corrosion. 


ELECTROLYSIS 


II  l.\  ATORS 


Mbchaotcal    Interlocks.     Mechanical    Elevator    Interlocks,    Clayton    W.    Old. 
.1.  39.  nn.  5.  Maj    1920,  pp.  243-251,  3  6gs.     Study  of  elevator 
sha';  dents,  their  causes  and  current  means  of  prevention.     From 

Proc.  of  Am.  Soc.  of  Safety  Eng] 

Ropes.  Reserve  Strength  of  Elevator  Ropes,  W.  Voigtlander.  Safety  Eng.,  vol. 
39.  no.  4.  Apr.  1920,  pp.  194-197,  7  figs.  Gives  results  of  tests  of  6  X  19  ropes 
snowing  reserve  strength,  and  illustrates  method  of  socketing  wire  rope. 
From  Proc.  of  Am.  Soc.  of  Safety  Engrs. 

EMPLOYEES'  REPRESENTATION 

Standard  Oil  Company.  Employee  Representation  on  the  Job  in  Standard  Oil, 
Burton  Kline.  Indus  Management,  vol.  59,  no.  6,  June  1920,  pp.  496-501. 
Experience  of  Standard  Oil  Co.  during  past  two  years  in  which  conferences 
between  employee  representatives  and  officers  have  been  held  periodically 
at  refineries  and  oil  fields. 

Trend  of.  Trends  in  Management,  William  Leavitt  Stoddard.  Factory,  vol.  21, 
no.  9.  May  15,  1920,  pp.  1544-1546,  7  figs.  Gives  charts  from  which,  it  is  said, 
progress  in  employee  representation  movement  may  be  studied  profitably. 

ENGINEHOUSES 

Standard  Designs.  A  Unit  Construction  Method  for  Engine  Houses.  Ry.  Age, 
vol.  65,  no.  24,  June  11,  1920,  pp.  1663-1667,  6  figs.  Standard  designs  developed 
by  Pennsylvania  system. 

EXPLOSIVES 

Tests.  Theoretical  Maximum  Pressure  Developed  in  Own  Volume  by  Thirteen 
Military  Explosives,  J.  E.  Crawshaw.  Jl.  of  Franklin  Inst.,  vol.  189,  no.  5, 
May  1920,  pp.  607-625.  Results  of  tests  performed  at  Explosives  Experiment 
Station  of  Bur.  of  Mines. 

TNT.  TNT  as  a  Blasting  Explosive,  Charles  E.  Munroe  and  Spencer  P.  Howell. 
I  8.  Dipt,  of  Agriculture,  Dcpt.  Circular  no.  94,  May  1920,  24  pp.,  12  figs. 
Results  of  investigations  conducted  at  U.  S.  Bureau  of  Mines  to  discover  safest 
and  best  ways  of  utilizing  TNT  for  industrial  blasting  purposes.  Physical 
and  chemical  properties  of  different  grades  of  explosives  are  given,  together 
with  precautions  to  be  observed  in  handling,  packing,  preparation  of  cartridges, 
and  charging,  and  results  of  field  tests  in  blasting  stumps,  rocks  and  other 
work  are  presented  and  compared  with  similar  results  obtained  from  dynamite. 


FLOATING  DOCKS 


Design.  The  Design  of  Floating  Docks.  Public  Works  of  the  Navy,  Under  the 
Cognizance  of  the  Bureau  of  Yards  and  Docks  and  the  Corps  of  Civil  Engineers. 
U.  S.  Navy,  Bui.  no.  31,  Apr.  1920,  pp.  47-83,  12  figs.  Maximum  moments 
are  calculated  for  bulkhead,  cross  girders  and  side  walls.  Structure  considered 
consists  of  single  side  walls  connected  by  girders  which  are  in  turn  connected 
by  continuous  main  bulkhead.  Translation  of  two  articles,  one  published 
in  Zeitschrift  fur  Bauwesen  in  1892,  and  another  in  Schiffbau  of  May  8,  1912, 
latter  being  amplification  and  generalization  of  method  outlined  in  former 
article. 

FLOORS 

Reinforced-Concrete.  Charts  Giving  Thickness  and  Reinforcement  of  Reinforced- 
Concrete  Floor  Slabs  (Diagrammes  donnant  les  6paisseurs  et  les  reforcements 
des  dalles  de  hourdis  en  b£ton  arm£),  Henri  Kampmann.  G£nie  Civil,  vol. 
76,  no.  13,  March  27,  1920,  pp.  312-314.  3  figs.  One  chart  gives  thickness  for 
slab  of  known  length  required  to  support  known  load,  and  another  the  rein- 
forcement required  for  slab. 

FLOTATION 

Absorption  Conditions.  Flotation  from  the  Standpoint  of  Colloidal  Chemistry 
(Die  Schwimmaufbereitung  vom  Standpunkt  der  Kolloidchemie),  P.  Vageler. 
Metall  u.  Erz,  vol.  17,  no.  5,  Mar.  8,  1920,  pp.  113-119.  Writer  maintains 
that  as  a  purely  qualitative  method  of  investigation  the  flotation  method  is  the 
most  unsuitable;  but  recommends  as  promising  genuine  success  in  regard  to 
the  whole  problem,  a  quantitative,  systematic  study  of  the  absorption  condi- 
tions in  three-phase  and  multi-phase  systems  of  the  most  important  ores  in 
connection  with  the  technical  reagents.  Address  delivered  before  Soc.  of 
German   Met.    &   Min.   Engrs. 

Machines.  A  New  Flotation  Machine,  A.  W.  Fahrenwald.  Pahasapa  Quarterly, 
vol.  9,  no.  3,  April  1920,  pp.  125-130.  Pneumatic  machine  designed  without 
porous  bottoms. 

FLOW  OF  FLUIDS 

Laws.  The  Laws  of  Elastico-Viscous  Flow — II.  Jl.  Geology,  vol.  28,  no.  1,  Jan.- 
Feb.  1920,  pp.  18-24.  Concerning  combination  of  laws  of  Larmor  and  of 
Maxwell  proposed  by  Harold  Jeffreys  (see  monthly  notices  of  Royal  Astronomi- 
cal Soc,  vol.  77,  no.  5).  First  article  appeared  in  Jl.  Geology,  vol.  25,  1917, 
pp.  405-410. 

FLOW  OF  WATER 

Reservoirs.  Equilibrium  of  Water  Flowing  Into  Reservoir  (Sur  le  regime  perma- 
nent dans  les  chambres  d'eau),  M.  C  Camichel.  Comptes  rendus  des  Stances 
de  l'Academie  des  Sciences,  vol.  170.  no.  17,  April  26,  1920,  pp.  986-988. 
General  formulae  giving  distribution  of  velocities  in  liquid  mass  according  to 
three  rectangular  axes. 

FLYING  BOATS 


FACTORY  MANAGEMENT 
See  Industrial  Management. 

FERROALLOYS 


ElecTBN    M  wifacture.     Electric  Practice  in  Making  Ferroalloys,  W.  A.  Darrah. 

Iron    \f  .    n  . ,]     105,   i"„.  1.",  and    17,  Apr.  8  and  22,   1920,  pp.   1019-1021  and 

117(1       Vmerican  electric  ferromanganese  is  compared  with  the  blast  furnace 

lint.      Notes  on  losses  and  power  consumption,  and  commercial  conditions. 

Ran    materials  and  operating  practice  for  ferrosilicon. 

lufacture  of  Electric  Ferroalloys,  C.  B.  Gibson.  Iron  Age,  vol.  105, 
no.  16,  Apr.  15,  1920,  pp.  1102-1103.  Notes  on  factors  affecting  success,  design 
of  furnace  for  various  alloys,  power  consumption,  and  recent  improved  devices. 

Propertiks      Variation  of  Magnetic  Properties,  Resistivity  and  Density  of  Ferro- 

.-  with  Their  Chemical  Composition  and  Thermal  Treatment  (Variations 

proprtetes  a  tiviW  et  de  la  density  des  alliages  de  fer 

ee  leur  composition  chimique  et   leur  traitimint   thermique),  E.  Gumlich. 

Revui  generate  de  ttElectricite,  vol.  7,  no.  18,  May  I,  1020,  pp.  581-588, 10  figs. 


Hulls.  Flying  Boats— The  Form  and  Dimensions  of  Their  Hull,  G.  S.  Baker. 
Eng.,  vol.  109,  no.  2827,  March  5,  1920,  pp.  323-327,  6  figs.  Dynamics  require- 
ments of  hull  are  considered  under  the  several  headings  of  diving  at  low  speed, 
seaworthiness,  and  ability  to  change  trim  at  high  speeds.  Comparison  is  made 
between  results  obtained  in  full-scale  tests  and  of  similar  results  deduced  from 
tank  experiments. 

Notes  on  Flying  Boat  Hulls,  Linton  Hope.  Flight,  vol.  12.  nos.  21.  22  and 
23.  May  20,  27,  and  June  3,  1920.  pp.  546-548,  5  figs.,  569-573.  9  figs.,  and 
590-593,  5  figs.  Also  Aeronautics,  vol.  18,  no.  344,  May  20,  1920,  pp.  396- 
399.  Paper  read  before  Royal  Aeronautical  Society.  Deals  with  method  of 
designing  flying-boat  hulls  and  with  estimation  of  weights  and  proportions. 

FOREMEN 

Place  in  Industrial  Progress.  The  Foreman's  Place  in  Industrial  Progress 
Eng.  &  Indus.  Management,  vol.  3,  no.  18,  Apr.  29,  1920,  pp.  557-559.  Deals 
with  importance  of  foreman's  part  in  industrial  progress  as  "link"  between 
manager  and  workers. 

FORTIFICATIONS 


FILTERS 

Clea  I  ontrol  oi  the  Filtei  Station— III,  Arthur  Wright.    Chemical 

1         ,   Mil.  22,  no.  24,  .June   16,    1920,  pp.   1119-1122,  3  figs. 
''  oi   on  d  drying  filter  cakes,  and  blowing  with  air  or  steam 

'o  displaci    filtrate,  wash  liquoi   ami  water. 

MOOHI  pri      -I     \u    for    Indust  rial   Filtration   (L'emploi  du  vide 

el  de  1'air  comprint  poui  la  filtration),  L6once  Pabre     Genie  civil,  vol.  76, 
""   is.  Mi     i    1920  pp    105-409, 15  figs.     Mooreimmei  ion  and  suction  filters. 

PLIGHT 

1  hi    Ph     '      ol   Flighl     Hi    id   I      tvebster      .11.  of  Franklin  Inst.,  vol. 
1.920   pn    553-580,  8  figs,     Law     ol  aerodj  namics  are  stated 
'  in  u  application  to  Bi  [1  planes  disi  msed. 


German,  in  Belgium.  The  German  Defences  on  the  Coast  of  Belgium,  H.  W. 
Miller.  Mech.  Eng..  vol.  42,  no.  6,  June  1920,  pp.  319-333.  28  figs.  Descrip- 
tion of  system  of  fortification  employed,  together  with  particulars  regarding 
guns,  fire-control  stations,  shelters,  etc..  and  details  of  mechanism  of  various 
batteries. 

FOUNDATIONS 

Footivis  Flat  Foundations  Concrete,  Reinforced  Concrete,  Masonry,  etc. 
If-itudc  sur  lis  fondations  par  empattcmciits  (Bet on,  l.rtoii-annc.  inaconneries, 
etc.)],  Aime  Willame  ami  Henri  Chenu.  Annalea  des  Travauz  publics  de 
Belgique,  vol.  21,  no.  2.  Feb.  1920,  pp.  7-81,  26  figs.  Mathematical  study 
of  stresses.  Stresses  developed  at  bottom  of  massive  base  are  computed  ap- 
proximately  from  theory  of   flexure. 

■Sec  also  Machinery. 
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FOUNDRIES 

Equipment.  Old  Firm  Erects  Modern  Foundry.  Foundry,  vol.  48,  no.  12,  June 
15,  1920,  pp.  461-466,  11  figs.  Equipment  of  foundry  in  Ohio  in  which  a 
wide  and  varied  line  of  punches,  shears  and  other  machinery  employed  in 
fabricating  plates  and  shapes,  is  produced. 

Steel,  for  Automobile  Castings.  A  Modern  Steel  Foundry.  Automobile  Engr., 
vol.  10,  no.  138,  May  1920,  pp.  186-189,  15  figs.  Description  of  foundry  at 
Bliston,  Staffordshire,  England,  which  specializes  in  manufacture  of  auto- 
mobile castings. 

FUELS 

See  Lignite;  Pulverized  Coal. 

FURNACES,  ELECTRIC 

See  Electric  Furnaces. 

FURNACES,  ROASTING 

Cottrell  Treater.  Tooele  Flue-Type  Cottrell  Treater,  A.  B.  Young.  Min.  & 
Metallurgy,  no.  162,  June  1920,  pp.  31-32,  1  fig.  Apparatus  installed  at  plant 
of  International  Smelting  Co.  for  recovery  of  solids  from  gases  from  McDougall 
roasting  furnaces.  It  consists  of  flue  containing  rows  of  vertical  plates  forming 
grounded  electrode,  alternated  with  rows  of  small  horizontal  pipes  forming 
negative  electrode,  with  proper  provision  underneath  for  taking  away  collected 
dust. 

GARAGES 

See  Arches,  Reinforced-Concrete. 

GAS 

Industrial  Fuel.  Preventable  Fuel  Loss  in  High  Temperature  Heating,  Arthur 
L.  Stevens.  Combustion,  vol.  2,  no.  5,  May  1920,  pp.  24-26,  1  fig.  Writer 
maintains  the  installation  of  gas  apparatus  and  its  application  to  industrial 
heating  demands  experience  not  found  in  average  plant,  and  that  in  order  to 
effect  greatest  saving  in  fuel  consumption  in  industrial  plants,  it  is  necessary 
to  make  use  of  a  higher  class  of  equipment  both  as  to  apparatus  and  operatives. 
Gives  an  example  of  saving  in  a  recent  installation. 

GAS  ENGINES 

Small,  Manufacture  of.  Machining  the  Gas  Engine  for  a  Lighting  Unit — II, 
J.  V.  Hunter.  Am.  Mach.,  vol.  52,  no.  19,  May  6,  1920,  pp.  995-998,  12  figs. 
Miscellaneous  operations  in  connection  with  manufacture  of  gas  engine  for 
small  self-contained  lighting  unit. 


GAS  LIGHTING 


See  Lighting,  Street. 


See  Water  Gas. 


GAS  MANUFACTURE 


GAS  METERS 


Electric.  The  Thomas  Electric  Gas  Meter,  Ralph  H.  Earle.  Armour  Engr.,  vol. 
11,  no.  3,  March  1920,  pp.  181-194,  14  figs.  Designed  for  measurement  of 
gas  in  large  quantities.  Gas  is  warmed  exactly  2  deg.  by  means  of  electric 
heater.  Measure  of  electrical  energy  required  by  heater  is  measure  of  gas 
flowing. 

GAS  WARFARE 

German  Gases.  Gas  Warfare  in  the  European  War  of  1915  to  1918  (Les  gaz  de 
combat,  et  leur  emploi  dans  la  guerre  europeenne,  de  1915  a  1918),  Daniel 
Florentin.  Genie  Civil,  vol.  76,  no.  18,  May  1,  1920,  pp.  409-411.  Gases  used 
by  the  Germans.     (To  be  continued.) 

Projectiles.  Gas  Warfare  in  the  European  War  of  1915  to  1918  (Les  gaz  de  combat, 
et  leur  emploi  dans  la  guerre  europeenne,  de  1915  a  1918),  Daniel  Florentin. 
Genie  Civil,  vol.  76,  no.  19,  May  8,  1920,  pp.  427^132,  11  figs.  Gas  projectiles 
used.     (Concluded.) 

GASES 

Entropy  of.  The  Entropy  of  Gases,  Richard  C.  Tolman.  .11.  Am.  Chem.  Soc, 
vol.  42,  no.  6,  June  1920,  pp.  1185-1193.  Comparison  of  experimental  results 
of  entropy  at  one  atmosphere  and  298  deg.  absolute  and  values  determined 
theoretically  from  formula. 

GASOLINE 

:Natcral-G.\s.  A  Great  Natural  Gas  Industry,  Oswald  F.  Schuette.  Gas  Age, 
vol.  45,  no.  9,  May  10,  1920,  pp.  392-395.  Compilation  of  facts  and  figures 
relating  to  natural-gas  gasoline,  demonstrating  importance  of  gas  as  sources 
of  supply. 


GEARS 

Testing  Machines.  Spur  and  Bevel  Gear  Testing  Machine  at  the  National  Physical 
Laboratory,  T.  E.  Stanton.  Eng.,  vol.  109,  no.  2828,  March,  12,  1920,  pp. 
334-335,  7  figs.  Also  describes  Daimler-Lanchester  worm-gear  testing  machine 
for  direct  measurements  of  ratio  of  torques  of  driving  and  driven  shafts. 

GOLD   METALLURGY 

Amalgamation.  Can  Amalgamation  be  Dispensed  With?  E.  M.  Weston.  Jl. 
Chem.  Metallurgical  &  Min.  Soc.  of  South  Africa,  vol.  20,  no.  8,  Feb.  1920, 
pp.  131-139,  2  figs.  How  to  eliminate  amalgamation  in  metallurgy  of  gold 
and  silver  ores. 

Means  Adopted  on  the  New  Goch  Gold  Mine  for  Reducing  the  Consump- 
tion of  Mercury,  H.  J.  Lee.  Jl.  Chem.  Metallurgical  &  Min.  Soc.  or  South 
Africa,  vol.  20,  no.  8,  Feb.  1920,  pp.  139-141.  Amalgamation  is  carried  out 
with  12  plates  in  tube-mill  house.  Loss  of  mercury  is  said  to  be  reduced  by 
decreasing  number  of  dressings  without  any  loss  in  actual  recovery. 

Gold  Field.  The  Limits  of  Payable  Yield  of  Fine  Gold  per  Ton  of  Ore  with  Pre- 
miums &  Prices  of  Gold  and  Working  Costs  as  Shown,  W.  A.  Caldecott. 
Supp.  to  Jl.  Chem.  Metallurgical  &  Min.  Soc.  of  South  Africa,  vol.  20,  no.  8, 
Feb.  1920,  chart  facing,  p.  147.  Prices  of  fine  gold  are  calculated  by  assuming 
mint  par  has  equivalent  to  77/9  per  standard  oz.  (11/  12  fine.) 

GRAVITATION 

Researches  in.  On  Gravitation.  Theoretical  and  Experimental  Researches,  Q. 
Majorana.  Lond.,  Edinburgh  &  Dublin  Phil.  Mag.  &  Jl.  of  Science,  vol.  39, 
no.  233,  May,  1920,  pp.  488-504,  4  figs.  Examining  Newton's  law  wTiter  con- 
cludes that  force  or  gravitation  can  weaken  itself  by  absorption  due  to  ponder- 
able matter.  He  visualizes  possibilities  that  matter  which  shows  force  of 
gravitation  might  heat  itself.  Method  is  theoretically  determined  for  estimat- 
ing density  from  "factor  of  gravitational  absorption"  of  a  body.  In  this 
manner  density  of  sun  is  computed  to  be  4.27. 

GRINDING 

Modern  Methods.  Grinding  Practice  in  Production — II,  H.  Darbyshire.  Eng. 
Production,  vol.  1,  no.  6,  June,  1920,  pp.  213-216,  5  figs.  Early  experiences 
and  latter  day  methods. 

GRINDING   MACHINES 

Crankpin.  The  Landis  Crank  Grinder.  Eng.  Production,  vol.  1,  no.  5,  May, 
1920,  pp.  195-196,  3  figs.  Production  of  Landis  Tool  Co.  of  Waynesboro,  Pa. 
Crank  heads  are  designed  and  necessary  features  added  to  make  machine 
adaptable  for  grinding  of  crank  pins. 

GUN   MOUNTS 

Recoil  Mechanism.  Unusual  Methods  of  Securing  Extreme  Accuracy — III  and 
IV,  A.  L.  De  Leeuw.  Am.  Mach.,  vol.  52,  nos.  20  and  21,  May  13  and  20, 
1920,  pp.  1049-1053,  17  figs,  and  1094-1097,  8  figs.  Work  involved  in  machin- 
ing recoil  mechanism  for  gun  carriages. 

HAND    LEVERS 

Design  of.  The  Design  of  Forged  Hand-Levers,  John  S.  Watts.  Machy.  (N.Y.), 
vol.  26,  no.  9,  May,  1920,  p.  855,  1  fig.  Includes  chart  giving  dimensions  of 
hand-levers,  in  which  a  pull  of  150  lb.  on  handle  is  provided  for. 

HARDNESS 

Ball  Test.  Note  on  "The  Ball  Test,"  Thomas  Baker  Iron  &  Steel  Inst.,  Paper  2, 
Annual  Meeting,  May  6  and  7,  1920,  16  pp.,  9  figs.  Experiments  conducted 
to  ascertain  significance  of  constants  a  and  n,  b  and  m  in  relations  L  =  bVm 
and  L=adn,  and  to  correlate  variations  in  them  with  changes  in  other  physical 
properties  of  material  under  investigation. 

Brinell  High-Temperature  Testing  Machines.  Brinell  Machine  for  High- 
Temperature  Testing.  Eng.,  vol.  109,  no.  2822,  Jan.  30,  1920,  p.  157,  3  figs. 
Specimens  of  steel  wire  tested  at  different  temperatures  up  to  850  deg.  cen. 
Hardness  curves  constructed  show  that  the  greater  the  cutting  efficiency 
the  higher  is  the  Brinell  hardness  at  elevated  temperatures. 

HEALTH 

See  Healing  and  Ventilation,  Health  and  Humidity. 

HEAT   LOSSES 

Pipes  Buried  in  Ground.  Theory  of  Heat  Losses  from  Pipes  Buried  in  the  Ground, 
John  R.  Allen.  Jl.  Am.  Soc.  Heat,  &  Vent.  Engrs.,  vol.  26,  no.  4,  May,  1920, 
pp.  455-469,  10  figs.  It  is  concluded  from  experiments  in  Research  Bureau  at 
U.  S.  Bur.  of  Mines  Laboratories.  (1)  that  heat  loss  from  pipe  is  not  proportional 
to  external  surface  of  pipe,  (2)  that  heat  loss  per  linear  foot  of  pipe  becomes 
smaller  as  pipe  diameter  increases,  (3)  that  heat  loss  from  pipe  is  not  propor- 
tional to  thickness  of  covering  and  that  there  is  very  little  advantage  to  be 
gained  in  increasing  thickness  of  insulation  to  more  than  two  inches,  (4)  that 
depth  to  which  covered  pipe  is  buried  makes  very  little  difference  in  heat 
loss,  provided  centre  of  pipe  is  2  ft.  or  more  below  ground  surface,  (5)  that 
heat  loss  from  pipe  is  not  proportional  to  conductivity  of  covering,  and  (6) 
that  poor  covering  in  dry  ground  will  give  better  results  than  good  covering 
in  wet  ground. 
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Steam  Pipes.  Heat  Insulation  Facts.  L.  B.  McMillan.  Jl.  Am.  Soc.  Heat  &  Vent. 
Engr.,  vol.  26,  no.  4.  May.  1920.  pp.  387-402,  7  figs.  Curves  showing  rates 
of  heat  losses  from  uninsulated  surfaces,  chart  indicating  heat  lost  by  bare 
steam  pipe  and  saving  which  may  be  secured  by  using  good  covering  graph 
of  variation  of  heat  transmission  for  various  thicknesses  of  material  on  flat 
surfaces,  etc. 

HEAT  TREATING 

Plant  Layouts.  Heat  Treating  Plant  for  Traction  Parts,  Edmund  Blasko.  Am. 
Drop  Forger,  vol.  6,  no.  5,  May  1920,  pp.  222-227,  4  figs.  Notes  on  layout  and 
management. 

Layout  of  Heat  Treating  Plant  for  Tools,  John  J.  Jones.  Am.  Drop 
Forger,  vol.  6,  no.  5.  May  1920,  pp.  228-229,  2  figs.  Suggestions  in  regard  to 
layout,  construction  and  operation. 

Plant  .  General  Industrial  Heat  Treating  Plant,  William  J.  Merton.  Am.  Drop 
Forger,  vc!.  6,  no.  5,  May  1920,  pp.  216-221,  5  figs.  Analysis  of  factors  to 
consider  in  plant. 

See  also  Electric  Furnaces,  Heat-Treating. 

HEATING   AND   VENTILATION 

Health  and  Humidity.  Symposium  on  Health  and  Humidity,  E.  Vernon  Hill 
and  J.  J.  Aeberly.  Jl.  Am.  Soc,  Heat  &  Vent,  Engrs.,  vol.  26,  no.  4,  May 
1920,  pp.  471-188,  9  figs.  Subjects  discussed  were  relation  of  death  rate  to 
wet-bulb  temperature  prevailing,  and  relation  of  wet-bulb  temperature  to  health. 

HEATING 

Central-Station.     See  Heat  Lo3ses,  Pipes  Buried  in  Ground. 

HEATING,  ELECTRIC 

Drying  Ovens.  Electric  Heating  in  Steel  Wire  Manufacture,  Am.  Drop  Forger, 
vol.  6,  no.  5,  May  1920,  pp.  236-238,  2  figs.  Comparative  cost  statistics 
taken  at  plant  of  Halcomb  Steel  Company  on  drying  ovens  heated  electrically 
and  similar  ovens  using  coke  and  steam. 

Industrial.  Industrial  Electric  Heating,  Wirt  S.  Scott.  Jl.  Am.  Soc.  Heat  & 
Vent.  Engrs.,  vol.  26,  no.  4,  May  1920,  pp.  431^40,  7  figs.  Advantages 
claimed  are  cleanliness,  absence  of  objectionable  gases  and  of  products  of 
combustion,  elimination  of  fire  hazard,  ease  of  operation,  economy  and  auto- 
matic maintenance  of  temperature. 

HELIUM 

TJ.  S.  Plant,  Fort  Worth,  Tex.  United  States  Helium-Production  Plant,  Fort 
Worth,  Tex.,  Willard  A.  Pollard.  Public  Works  of  the  Navy,  Under  the 
Cognizance  of  the  Bureau  of  Yards  and  Docks  and  the  Corps  of  Civil  Engineers, 
1'  S.  Navy,  Bui.  no.  31,  Apr.  1920,  pp.  13-46,  10  figs.  Helium  is  extracted 
from  natural  gas  by  compression  of  incoming  gas  to  high  pressure,  removal  of 
heat  of  compression  by  circulation  of  cold  water,  progressive  cooling  resulting 
from  expansion  of  highly  compressed  gas  through  expansion  value  to  low 
pressure,  and  application  of  cold  waste  gases  and  closed  external  refrigerating 
cycles  of  nitrogen  and  CO2  as  refrigerating  media.,  Capacity  of  plant  is 
40,000  cu.  ft.  of  helium  per  day. 

HOT-WATER   SUPPLY 

Piping,  Rust  Prevention  in.  The  Prevention  of  the  Red-Water  Plague,  Wm. 
H.  Walker.  New  England  Water  Works  Assn.,  vol.  34,  no.  1,  March  1920, 
pp.  33-38  and  (discussion)  pp.  38-48,  6  figs.  System  for  deactivation  of  water 
which  has  been  installed  in  large  apartment  house  in  New  York  City. 

HOUSES,   CONCRETE 

Block  and  Tile.  Concrete  Block  and  Tile  House  Construction.  Contract  Rec, 
vol  84,  no.  19.  May  12,  1920,  pp.  441-443.  Code  of  recommended  practices 
for  concrete  block  and  tile  house  construction  reported  by  special  committee 
ot  Nat.  Conference  on  Concrete  House  Constructor!. 

Id-commended  Practice  for  Block  and  Tile  House  Construction.  Concrete 
Products,  vol.  18,  no.  5,  May  1920,  pp.  19-21,  1  fig.  Report  of  Sub-Committee 
A  of  Nat.     Conference  on  Concrete  House  Construction. 

Rapid  CONSTRUCTION.     Confortable  and  Permanent  Industrial  Homes  of  Concrete. 
apressed  Air    Mag  .  vol.  25,  no.  5,  May  1920,  pp.  9649-9650,  2  figs.  Indus- 
trial housing  project  sponsored  by  Ingersoll-Rand  Co.  of  New  York  for  its 
factory  employees  at  I'hillipsburg,  N.  J. 

HOUSING 

Eliminating  Slums.  Eliminating  the  Slums,  Emile  G.  Perrot.  Jl.  Engrs.  Club  of 
Philadelphia,  vol.  37-6,  no.  187,  June  1920,  pp.  235-241,  15  figs.  Danger  of 
unfit  bousing  is  pointed  out  as  well  as  economic  advantages  resulting  from 
erecting  Banitarj  industrial  houses.  Typical  models  in  industrial  villages 
in  England  and  I  nited  Slates  are  illustrated. 

Indi.sihi  m,  'i  he  Financial  Problems  of  Industrial  Housing,  Leslie  H.  Allen.  Mech. 
Kni/  ,  vol  13,  i".  6,  June  1920,  pp.  316-318.  Housing  shortage  is  said  to  be 
due  partly  to  fear  of  financial  panic  and  partly  to  fait  that,  high  as  rents 
rh  enough  to  show  adequate  return  on  present-day  con- 
1,1,11  eo  1  Relation  of  rents  to  capital  invented,  calculation  of  proper 
"  "'  ■■  ami  method  pi  financing  house  construction  are  discussed.  A  scheme 
of  CO-Operative  housing  is  suggested  as  solution  of  present,  housing  problem 

Your  Bousing  Problem  Factory,  vol  24,  no.  H,  May  1,  1920,  pp.  1317- 
1323,  10  htfs.  Ideas  for  meeting  it,  drawn  from  an  investigation  among 
1,000  industrial  concerns. 

Se*  alto  Houses,  Concrete,  Rapid  Construction. 


HUMIDITY 

See  Heating  and  Ventilation. 

HYDRAULIC   TURBINES 

Wear.  Wear  of  Hydraulic  Turbines,  Its  Consequences  and  the  Means  of  Reducing 
It  (L'usure  des  turbines  hydrauliques,  ses  consequences  et  les  moyens  d'y  parer), 
Henry  Dufour.  Bulletin  technique  de  la  Suisse  romande,  vol.  46,  no.  9,  May  1, 
1920,  pp.  97-100,  3  figs.  Sandsettling  basin  in  hydroelectric  plant  at  Acker- 
sand  (Vallais).     (Continuation  of  serial.) 

HYDROELECTRIC   PLANTS 

Ontario,  Can.  The  Central  Ontario  System  of  Hydro-Electric  Power,  G.  B.  Smith. 
Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  6,  June  1920.  pp.  289-292,  1  fig.  System 
comprises  seven  power  houses  operating  in  parallel  and  feeding  into  a  system 
of  3?0  miles  of  44,000-volt  transmission  lines. 

Semi-Protable  Machine  Shelters.  An  Alternative  for  Outdoor  Generators,  Henry 
G.  Reist.  Gen.  Elec.  Rev.,  vol.  23,  no.  5,  May  1920,  pp.  360-361.  Reference 
is  made  to  article  on  Outdoor  Generators  published  in  Gen.  Elec.  Rev.,  March 
1920.  It  is  suggested  that  in  order  to  overcome  difficulties  there  envisaged 
arising  from  sluggishness  developed  by  lubricating  oils  in  cold  weather,  standard 
generators  be  used  and  housed  under  inexpensive  semi-portable  shelters. 

INDUSTRIAL   MANAGEMENT 

Bibliography.  A  List  of  Bibliographies  on  Industrial  Engineering  and  Management. 
Soc.  Indus.  Engrs.,  vol.  3,  no.  6,  May  1920,  23  pp.  Compiled  by  Committee 
on  Research  of  Society  of  Industrial  Engineers. 

Counsel.  Why  Industry  Seeks  Competent  Counsel,  L.  V.  Estes.  Indus.  Manage- 
ment, vol.  59,  no.  6,  June  1920,  pp.  475-480.  Significance  of  competent  counsel 
in  improvement  and  progress  of  induseries. 

Employees,  Contentment  op.  Making  Employees  Interested  in  Their  Work, 
Harry  Dexter  Kitson.  Am.  Mach.,  vol.  52,  no.  19,  May  6,  1920,  pp.  983-985. 
Psychological  principles  involved  in  process  of  arousing  interest  of  employees. 

Group  Working.  Grouping  Workers  to  Get  Best  Results,  Eugene  J.  Benge. 
Factory,  vol.  24,  no.  8,  May  1,  1920,  pp.  1332-1333,  3  figs.  It  is  claimed  if 
each  workman  in  a  group  produces  about  same  as  his  nieghbor,  there  is  likely 
to  be  less  dissatisfaction  and  greater  total  output.  Plan  is  said  to  be  measure 
of  working  force's  effectiveness. 

The  Lincoln  Motor  Production  Plan,  I.  J.  Beatty.  Factory,  vol.  24, 
nos.  8  and  9,  May  1  and  15,  1920,  pp.  1328-1332  and  1547-1549,  2  figs.  Notes 
on  working;  dispatching  assemblies  and  recording  operations. 

Machine  Records.  Keeping  Tab  on  Machines  That  Loaf,  A.  B.  Burgess  Factory, 
vol.  24,  no.  8,  May  1,  1920,  p.  1339,  2  figs.  Method  of  showing  management 
at  all  times  number  of  machines  in  operation. 

Planning.  Output  Planning,  A.  Robert  Stelling.  Elecn..  vol.  84,  no.  2189,  Apr.  30, 
1920,  pp.  487-491,  4  figs.  Writer  contends  that  planning  is  a  factor  in  the 
elimination  of  waste  and  should  be  considered  as  much  a  separate  function 
of  management  as  cost  accounting  and  treated  as  such.  Notes  on  the  principles 
of  planning  with  illustrations  of  "route  sheets"  for  assembly  and  machine  work. 

Production  Methods.  Increasing  Production  Without  a  Bonus — II,  Fred  H. 
Colvin.  Am.  Mach.,  vol.  52,  no.  20,  May  13,  1920,  pp.  1041-1044.  Part 
played  in  plan  of  management  of  White  Motor  Co.  by  monthly  publication. 
The  White  Book,  in  which,  it  is  said,  all  questions  are  freely  and  frankly 
discussed. 

Installing  Gantt  Production  Methods,  Wallace  Clark.  Indus.  Manage- 
ment, vol.  59,  no.  6,  June  1920,  pp.  443-448.  System  which  permits  foremen 
to  fill  his  orders  as  rapidly  as  possible  and  in  proper  sequence,  and  to  operate 
every  machine  when  there  is  work  for  it  to  do. 

"Limits"  and  Their  Relation  to  Increased  Production,  W.  Groocock. 
Eng.  &  Indus.  Management,  vol.  3,  no.  17,  Apr.  22,  1920,  pp.  515-517.  The 
question  of  mass  production  of  individual  commodities  is  said  to  be  intimately 
associated  with  principle  of  utilizing  labor-saving  machines  for  production 
of  numerous  articles  which  are  at  present  employing  large  amount  of  manual 
labor.  Discussion  of  problems  of  organization  and  machinery  for  production 
of  such  labor-saving  machines. 

Mass  Production,  H.  W.  Allingham.  Elecn.,  vol.  84,  no.  2189,  Apr.  30, 
1920,  pp.  478-479,  3  figs.  Writer  points  out  difficulties  of  mass  production 
in  engineering  and  discusses  mass  production  in  a  gas-fittings  factory,  the 
motor-car  industry,  etc. 

Moderm  Production  Methods — III,  IV,  and  V,  W.  R.  Basset.  Am. 
Mach.,  vol.  52,  nos.  19,  21  and  23,  May  6  and  20  and  June  3,  1920,  pp.  1003- 
1008,  7  figs.,  1087-1090,  2  figs.,  and  1177-1182,  11  figs.  Need  for  systematic 
stock  keeping  is  pointed  out  and  record  forms  are  illustrated,  May  20:  Organiza- 
tion of  engineering  department.  June  3:  Tool-order  forms  and  follow-up 
cards. 

The  Manufacture  of  Houseshold  Appliances,  J.  V.  Hunter.  Am.  Mach., 
vol.  52,  no.  23,  June  3,  1920,  pp.  1173-1174,  5  figs.  Method  employed  for 
quantity  production  by  Hurley  Machine  Co.,  Chicago. 

See  also  Group  Working. 

Routing.  Routing  Gears  and  Machine  Parts  Through  the  Factory,  J.  A.  Urquhart. 
Am.  Mach.,  vol.  52,  no.  24,  June  10,  1920,  pp.  1231-1236,  11  figs.  Method 
used  at  plant  of  Brown  &  Sharpe  Mfg.  Co.  Paper  read  before  Am.  Gear 
Manufacturers'  Assn. 

SHIPYARDS.  Industrial  Organization  Applied  to  Shipyard  Management,  Norman 
Howard.  Indus.  Management,  vol.  59.  no.  (>,  June  1920,  pp.  492-495,  6  figs. 
Work  of  industrial  management  section  of  Emergency  Fleet  Corporation. 

See  also  Cutting  Metals;  Ship- Building,  Production  System;  Time  Study. 
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INDUSTRIAL   RELATIONS 

Employers  as  Leaders  op  Workingmen.  Leadership  and  Eduration  the  Cures 
for  Our  Industrial  Ills,  Dr.  Charles  E.  Eaton.  Coal  Age,  vol.  17,  no.  24, 
June  10,  1920,  pp.  1201-1204.  Writer  believes  that  employer  of  workingmen 
should  make  himself  their  actual  leader,  because,  he  says,  failure  to  do  so 
makes  possible  the  demagogue  and  self-seeker. 

Open  Shop,  Arguments  for.  The  Open  Shop  Needed  for  Industrial  Welfare,  G.  W. 
Dyer.  Am.  Industries,  vol.  20,  no.  11,  June  1920,  pp.  31-32.  Necessity  for 
open  shop  is  concluded  from  consideration  that  efficiency  of  a  strike  depends 
upon  maintenance  of  closed  shop,  and  strike  is  "a  conspiracy  on  the  part 
of  a  small  minority  to  throw  the  whole  social  organism  into  jeopardy  and  thus 
by  terrorism  and  threats  against  the  innocent,  force  society  to  meet  its 
arbitrary  demands." 

INSURANCE 

Industrial.  Group  Insurance  as  Employees'  Service,  Edward  E.  Rice.  Indus. 
Management,  vol.  59,  no.  6,  June  1920,  pp.  449-453.  Group  disability  insurance, 
group  life  insurance,  and  group  annuities,  are  separately  described  and  limita- 
tions of  each  pointed  out.  A  combination  of  these  is  suggested  as  system 
of  protection  for  industrial  workers,  in  which  they  and  their  employers  co- 
operate. 

Knowing  Your  Insurance  Policy — II,  III  and  IV,  Chesla  C.  Sherlock. 
Am.  Mach.,  vol.  52,  nos.  20,  21  and  24,  May  13,  and  20  and  June  10,  1920, 
pp.  1035-1037,  1084-1086,  and  1244-1246.  Conditions  necessary  for 
insurable  interest.  May  20:  Method  of  payment  of  premiums,  particularly 
in  regard  to  question  of  promissory  notes.  June  10:  Effect  of  representations 
and  warranties  or  their  breach  upon  contract  of  insurance. 

INSULATORS 

Porcelain.  Porcelain  Insulators  (Les  isolateurs  en  porcelaine),  O.  Boudouard. 
Revue  g6nerale  de  l'Electricite,  vol.  7,  no.  21,  May  22,  1920,  pp.  691-696. 
Results  of  chemical  analyses  of  insulators  made  in  England,  France,  Germany 
and  United  States.     Report  presented  to  Union  of  Electrical  Syndicates. 

Suspension.  Factors  Controlling  the  Design  and  Selection  of  Suspension  Insulators, 
W.  D.  A.  Peaslee.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June  1920.  pp. 
571-579,  10  figs.  Discussion  of  factors  entering  into  design  and  o>  prating 
behavior  of  suspension  insulators  and  problems  to  be  solved  in  designing 
suspension  insulator  to  overcome  objectionable  features  shown  by  experience 
to  affect  seriously  operation  of  insulators  in  service.  Factors  to  be  taken  into 
consideration  in  selection  of  suspension  insulators  for  given  condition  are 
given  and  brief  discussion  of  general  trend  of  future  improvements  is  presented. 

INTERNAL-COMBUSTION   ENGINES 

Manufacture.  A  modern  Gas  &  Oil  Engine  Works.  Eng.  Production,  vol.  1, 
no.  6,  June  1920,  pp.  227-231,  16  figs.  Organization  and  methods  of  Crossley 
Bros.,  Ltd.,  England.     Engines  manufactured  range  from  3  to  2000  b.hp. 

See  aho  Aeroplane  Engines;  Automobile  Engines;  Diesel  Engines;  Gasoline 
Engines;  MotorBoats,  Olympia  Show;  Oil  Engines. 

IRON 

Electrical  Resistivity.  The  Effect  of  Various  Elements  on  the  Electrical  Resist- 
ivity of  Iron,  A.  L.  Norbury.  Iron  &  Steel  Inst.,  Paper  17,  Annual  Meeting, 
May  6  and  7,  1920,  19  pp.,  2  figs.  Resume  of  most  important  papers  on 
subject,  up  to  and  including  that  of  Benedicks  in  1902.  It  is  shown  that 
Benedicks'  method  of  plotting  resistivity  values  of  quenched  carbon  steels  on 
straight  line  and  extrapolating  to  7.6  microhms  as  resistivity  of  pure  iron,  cannot 
be  considered  as  correct  in  view  of  results  obtained  by  recent  investigators, 
which  give  9.9  microhms  per  centimetre  cube  as  resistivity  of  pure  iron  at 
20  deg.  cent.  Problem  of  calculating  electrical  resistivity  of  steel  from  its 
chemical  composition  is  also  briefly  discussed. 

Electrolytic.  Some  Defects  in  Electro-Deposited  Iron,  W.  E.  Hughes.  Iron  & 
Steel  Inst.,  Paper  5,  Annual  Meeting,  May  6  and  7,  1920,  18  pp..  23  figs.  It 
is  concluded  from  experiments  and  observations  that  electrolytic  iron  is  liable 
to  suffer  from  a  number  of  defects  that  may  render  its  use  dangerous,  and 
make  it  unsuitable  for  engineering  purposes  without  separate  heat  treatment. 
It  is  believed,  however,  that  these  defects  arise  from  causes  which  can  be 
largely  eliminated  by  efficient  control  and  conduct  of  deposition  process. 
Electrolytic  iron,  it  is  claimed,  cannot  be  taken  as  pure  from  starting  point 
of  research  work. 

IRON   FOUNDING 

Heavy  Work,  Rigging  for.  Rigging  Heavy  Repetition  Work,  Pat  Dwyer.  Foundry, 
vol.  48,  no.  12,  June  15.  1920,  pp.  469-472,  5  figs.  Practice  of  Ohio  foundry 
which  during  war  established  record  of  producing  one  complete  set  of  castings 
for  2800-horsepower  marine  engine  every  day  continuously  for  sereval  months. 

IRON   ORE 

Lorraine  Deposits.  The  Lorraine  Iron  Field  and  the  War,  Alfred  H.  Brooks. 
Eng.  &  Min.  JL,  vol.  109,  no.  19,  May  8,  1920,  pp.  1065-1069,  6  figs.  Annual 
production  in  1913  was  50,000,000  tons,  and  34  per  cent  of  metallic  iron  used 
in  Europe  came  from  Lorraine  ores. 

Valuation.  The  Valuation  of  Ores  and  Iron  Making  Material,  C.  H.  Ridsdale. 
Iron  &  Steel  Inst.,  Paper  8,  Annual  Meeting,  May  6  and  7,  1920.  30  pp. 
Arrangement  introduced  by  writer  for  valuing  iron-making  material,  giving 
at  a  glance  approximately  pig,  gas  and  slag  formers  (acid  and  basic) ,  respectively, 
grouped  together. 


IRRIGATION 

Concrete-Lined  Canals.  Concrete  Lined  Irrigation  Canals.  Concrete,  vol.  16, 
no.  5,  May  1920,  pp.  244-246,  6  figs.  Methods  and  costs  on  reclamation 
service  work. 

LABOR 

Unrest.  The  Modern  Specialist  in  Unrest,  E.  E.  Southard.  Indus.  Management, 
vol.  59,  no.  6,  June  1920,  pp.  462-466.  Thought  is  developed  that  trained 
psychiatrist  should  become  the  consultant  of  industry,  particularly  in  regard 
to  matters  which  tend  to  increase  or  lessen  feelings  of  unrest  in  individuals. 

See  also  Strikes,  Law  Governing. 

LABOR  TURNOVER 

Causes.  The  New  Employees  as  a  Vital  Factor  in  Labor  Turnover,  Norman  G. 
Shidle.  Automotive  Industries,  vol.  42,  no.  22,  May  27,  1920,  pp.  1216-1218, 
5  figs.  It  is  claimed  that  greater  part  of  labor  turnover  occurs  among  employees 
who  have  been  in  service  less  than  two  months,  which  condition  necessitates 
that  particular  attention  be  given  to  methods  of  securing  employment. 

Reducing.  Definite  Analysis  Methods  Help  Solve  Labor  Difficulties,  Norman  G. Shidle, 
Automotive  Industries,  vol.  42,  no.  21,  May  20,  1920,  pp.  1166-1168,  2  figs. 
Efforts  of  Goodyear  Tire  &  Rubber  Co.  to  reduce  its  labor  turnover  and  to 
obtain  contented  and  satisfactory  workmen. 

Labor  Turnover  of  Industrial  Plants,  and  What  Steps  Can  Be  Taken  to 
Minimize  It,  A.  W.  MacDonald,  Iron  &  Steel  of  Canada,  vol.  3,  no.  4,  May 
1920,  pp.  123-124.  It  is  stated  that  most  important  and  effective  method  of 
reducing  labor  turnover  is  establishment  of  employment  department  properly 
administered. 

LATHES 

High-Speed.  18-In.  High-Speed  Sliding  and  Surfacing  Lathe.  Eng.,  vol.  109, 
no.  2833,  Apr.  16,  1920,  pp.  513  and  516,  7  figs.  .Type  constructed  by  Sir  W. 
G.  Armstrong,  Whilwortb  &  Co.,  Ltd,  Manchester,  and  exhibited  by  them  at 
Lyons  Fair  as  maximum  production  machine. 

Mass  Production.  Mass  production  as  Applied  to  Machine  Tools,  E.  W.  Field. 
Elecn.,  vol.  84,  no.  2189,  Apr.  30,  1920,  pp.  496-498,  4  figs.  Notes  on  the 
production  of  capstan  and  turret  lathes,  with  special  reference  to  practice 
of  H.  W.  Ward  &  Co.,  Ltd.,  to  provide  necessary  material. 

Relieving  Attachment.  Relieving  Attachment  for  Lathes,  Eng.,  vol.  109,  no.  2828, 
Mar.  12,  1920,  pp.  345-346  and  348,  12  figs.  Attachment  invented  by  E.  M. 
Wildey,  now  being  manufactured  by  Milton,  Ltd.,  of  London,  for  performing 
relieving  work  on  ordinary  screw-cutting  lathe. 

Turret.  A  New  Automatic  Indexing  Turret.  Machy.  (Lond.),  vol.  16,  no.  395, 
Apr.  22,  1920,  p.  87,  2  figs.  Square  turret  especially  intended  for  use  on  centre 
lathe. 

LIFEBOATS 

Motor-Driven.  The  Development  of  the  Motor  Lifeboat,  Engr..  vol.  129,  no.  3351, 
Mar.  19,  1920,  pp.  294-296,  6  figs.  Comparison  of  self-righting  and  non- 
self-righting  types. 


LIFTING   MAGNETS 


See  Cranes,  Traveling. 


LIGHTING 


Coefficients  of  Utilization.  Coefficients  of  Utilization,  Ward  Harrison  and 
Earl.  A.  Anderson.  Trans,  of  Illuminating  Eng.  Soc,  vol.  15,  no.  2,  March  20, 
20,  1920,  pp.  97-123,  38  figs.  Method  is  presented  for  direct  determination 
of  coefficients  of  utilization  applying  to  installations  of  all  ordinary  types  of 
lighting  units  in  rooms  of  varied  proportions  and  different  ceiling  and  wall 
colors.  As  basis  for  method  coefficient  of  utilization  data  are  tabulated  from 
series  of  several  hundred  illumination  tests  made  in  experimental  room  with 
reflectors  having  three  fundamental  forms  of  light  distribution.  Illustrating 
application  of  data  presented,  typical  coefficient  of  utilization  tables,  as 
determined  for  number  of  reflector  types  ir  common  use,  are  included. 

LIGHTING 

Walls  and  Floors — Their  Effects  on  Lighting,  Van  Rensselaer  Lansingh. 
Trans,  of  Illuminating  Eng.  Soc.,  vol.  15.  no.  2,  March  20,  1920,  pp.  124-135 
and  (discussion)  pp.  135-138,  9  figs.  Utilization  factors  are  given  in  different 
units  of  direct,  semi-indirect  and  totally  indirect  types  designed  for  gas-filled 
lamp  when  tested  under  varying  conditions  of  walls  and  floor.  Effects  of  vari- 
able wall  and  floor  coverings  are  analyzed  and  their  interaction  explained. 

Factory.  Factory  Lighting — A  Central  Station  Problem,  O.  R.  Hogue  and  J.  J. 
Kirk.  Trans,  of  Illuminating  Eng.  Soc,  vol.  15,  no.  1,  Feb.  10,  1920,  pp. 
46-53  and  (discussion)  pp.  54-60.  10  figs.  Data  are  given  of  a  number  of 
installations  of  Commonwealth  Edison  Co.  during  past  year,  which  show 
tendency  to  improvement  of  artificial  lighting.  Data  on  income  of  central 
station  are  also  included. 

Glare,  Measurement  of.  Glare  Measurements,  Ward  Harrison.  Trans,  of 
Illuminating  Eng.  Soc.,  vol.  15,  no.  1.  Feb.  10,  1920,  pp.  34-45,  3  figs.  Data 
are  presented  showing  range  of  agreement  in  opinion  among  number  of  observers 
as  to  glare  from  bare  lamps  and  other  more  diffuse  light  sources,  in  comparison 
with  reference  source  of  variable  intensity.  Practicability  of  rough  classifica- 
tion of  lighting  installations  into  groups  according  to  sensation  of  glare  as 
registered  by  small  instrument  based  on  this  method  of  comparison,  is  discussed. 
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Indirect.     Illumination  of  Artistic  Interiors  Without  the  Use  of  Pendant  Ceiling 
-:us  1).  Curtis  and  J.   L.  Stair.     Trans,  of  Illuminating  Eng. 
Sot..  1.  Feb.  10,  1920,  pp.  r,  1-73  and    discussion)  pp.  7:5-7(5.  14  figs 

Examples  of  indirect  lighting  are  illustrated,  notably  in  American  Theatre  of 
Chicago.  Bank  of  Commerce.   New   York,  and  Hotel  Commodore 

Lobby.   New   York. 

INDUSTRIAL.     A   Survey  of   Industrial  Lighting  in  Fifteen  States,  R.  O.  Eastman. 
Trans,  of  Illuminating  Eng.  Soc.,  vol.  15,  no.  1,  Feb.  10,  1920,  pp.  77-93  and 
(discussion)  pp.  93-90,  17  figs.     Based  on  visits  to  representative  plants. 
See  also  Factory. 

Street.  Intensive  Street  Lighting,  W.  D'Arcy  Ryan.  Gen.  Elee.  Rev.,  vol.  23, 
no.  5,  May  1920,  pp.  362-373,  12  figs.  Details  of  "intensive  white  way"  system 
of  illumination  installed  in  principal  streets  of  various  cities. 

nt  Developments  in  Gas  Street  Lighting,  F.  V.  Westermater,  Am. 
City  (Town  &  County  Edition),  vol.  22,  no.  5,  May  1920,  pp.  490-492,  3  figs. 
Fixtures  are  illustrated  and  a  table  is  given  showing  illuminating  powers  of 
different  lamps  used. 

The  Trend  of  Modern  Practice  in  Street  Lighting,  W.  E.   Underwood. 
Elec.  Rev.  (Chic),  vol   76,  no.  24,  June  12,  1920,  pp.  980-983,  4  figs.     Practice 
-  in  connection  with  transformers,  mounting  heights,  glassware  and  series  and 
multiple  systems. 

LIGHTNING   ARRESTERS 

Alternating-Current.  Alternating-Current  Lightning  Arresters,  V.  E.  Goodwin. 
Gen.  Elec.  Rev.,  vol.  23,  no.  5,  May  1920,  pp.  429-432,  8  figs.  Survey  of 
developments  with  special  reference  to  aluminum  cell  and  oxide-film  arrester. 

LIGNITE 

Mining.     See  Excavating  Machines,  German. 

LOCOMOTIVE   BOILERS 

Copper  vs.  Steel  Tubes.  Locomotive  Boiler  Tubes:  Copper  v.  Steel,  Gerard  A. 
Muntz.  Ry.  Gaz.,  vol.  32,  no.  18,  April  30,  1920,  pp.  655-656,  1  fig.  First 
cost  of  steel  tubes  is  said  to  be  nearer  one-half  than  one-third  that  of  copper. 
Life  of  steel  tubes  is  given  as  120,000  train-miles,  whereas  life  of  copper  tubes 
is  put  at  360,000  train-miles. 

LOCOMOTIVES 

British.  A  British  Ten-Wheel-Coupled  Locomotive,  W.  Parker.  Ry.  &  Locomotive 
Eng.,  vol.  33,  no.  5,  May  1920,  p.  131,  1  fig.  Description  of  a  4-cylinder 
0-10-0  locomotive  for  banking  trains  up  an  incline  with  gradient  of  1  in  37.7 
built  at  Derby  Works  for  the  Midland  Railway  of  England. 

Cylinder  Valves.  New  Application  of  Piston  Valves  to  Slide  Valve  Cylinders, 
J.  Snowden  Bell.  Ry.  &  Locomotive  Eng.,  vol.  33,  no.  5,  May  1920,  pp. 
142-143,  3  figs.  Description  and  illustrations  of  what  is  said  to  be  a  new  and 
entirely  practical  method  of  converting  inside  steam-pipe  slide-valve  locomotive 
cylinders  into  outside  steam-pipe  piston-valve  cylinders,  devised  and  patented 
by  Patrick  Sheedy,  superintendent  of  motive  power  of  Southern  Pacific  System 
at  Los  Angeles,  Cal. 

Efficiency,  Increasing.  How  to  Increase  the  Efficiency  and  Operating  Capacity 
of  Steam  Locomotives,  P.  B.  Milner.  Official  Proc.  New  York  Railroad 
Club,  vol.  30,  no.  6,  April  16,  1920,  pp.  6069-6089  and  (discussion}  pp.  6089- 
15,  1  fii£s  Suggestions  in  regard  to  installing  feedwater  heater  and  trailer 
booster  and  lightening  reciprocating  and  revolving  weights  by  use  of  alloy 
steel. 

Electric.     See  Electric  Locomotives. 

Fuel  for.     See  Coal,  Iowa  and  Illinois. 

OlL-Bl  using.  Heavy  Oil  as  Locomotive  Fuel  (Le  chauffage  aux  huiles  lourdes 
applique  aux  locomotives),  L.  Pierre-Guidon.  G£nie  Civil,  vol.  76,  no.  14, 
April  3.  1920,  pp.  329-333  10  figs.  Burner  for  oil  residue  used  in  locomotives 
of  Paris,  Lyons  and  Mediterranean  Railway. 

Repairing.     Scheduling   and   Routing  Systems  for  Locomotive  Repairs,   Ry.   Age 
Daily  Edition),  vol.  68.  no.  24a,  June  11.  1920,  pp.  1716-1917.4  figs.     Practices 
of  several   railroads.     Committee  report  presented  at  meeting  of  Mechanical 
:i,  A m r-r  i <  n ii  Railroad  Assn. 

i  Speed    Indicators    and    Recorders    for    Application    to    Loco- 

motives.    Ry.  Gaas.,  vol  :'.-'.  no.  22,  May  28,  1920,  pp.  794-795,  4  figs.  Descrip- 
oi   "Teloc"  locomotive  speed  indicator  and  recorder,  recently  put  on  the 
market  by  Easier   Telegraph  Works,  London, 

Reporl    on    Specifications  and   Tests   for   Materials.     Ry.    Age,   Daily 
ion,  vol.  68,  no    21,  June  15,  1920,  PP-  1795-1800,  4  figs.      Practice  recom- 
mended  by    Committee  of   Am.    Railroad    An      Mech.   Section,  in  regard  to 
aufacture  and  tests  of  steel  for  tires  of  locomotives  and  cars, 
boilei  and  fire  box  of  locomotives,  journal  bearings,  axles,  shafts  and  other 
fori" 

Cylinders    of    O-S-0    Tvpc    Supe'lieatei     Locomotive;    North-Fastcrn 

Eng  .  vol.  L09,  no.  2824,  Feb.  13,  1920,  pp.  208-209,  11  figs     Details 
of  cylindei  orde  o)  trials  ol  locomotive. 

0-10-0  Type  Superheater  Locomotive  foi   the   Midland  Railway.     Eng., 

27,  Mar.  5,  1920,  pp.  .'ill  and  314,  15  fig's.,  partly  on  2  supp. 

plate  .Data   '  ylindei  ,  four,  16  ^-in.  diameter  by  28-in    itroke;  valve  motion, 

W:'i  eneel     diameter,   !  it    7'-  in  ;  total  heating  surface,   1718.25 

itei     url  ici  .   145  sq.  ft  ;  working  boiler  pressure,   180  lb.  per 

force  at  85  per  cent  boiler  pressure,  43,312  lb.;  weight  of  engine 

in  working  ordt  i .  72  tons  13  cw  t 

Report,  of  Committee  On  Superheater  Locomotives.  Ry  Age  (Daily 
I'll I,  ,,1  68,  no.  24a,  June  11,  1920,  pp.  1720-1721.  Installation,  opera- 
tion, care,  and  maintenance  ol  uperheater  equipmenf  for  locomotives.  Com- 
mittee reporl  presented  at  meeting  of  Mechanical  Section,  American  Railroad 
Asm. 


Tender  Connections.  Safety  Connections  Between  Engine  and  Tender.  Ry. 
Age,  (Daily  Edition),  vol.  68,  no.  24a,  June  11,  1920,  pp.  1707-1711,  6  figs. 
It  is  urged  that  all  new  locomotives  be  built  with  central  safety  bar  located 
immediately  beneath  drawbar,  and  where  construction  of  locomotive  and 
tender  prevents  this,  that  two  safety  bars  be  applied,  one  located  on  each 
side  of  drawbar  and  as  near  thereto  as  possible.  Committee  report  presented 
at  meeting  of  Mechanical  Section,  American  Railroad  Assn. 

Wheel-Balancing  Machine.  Locomotive  Wheel  Balancing  Machine,  Engr.,  vol. 
129,  no.  3354,  Apr.  2,  1920,  pp.  354-355,  7  figs.  Axle  is  placed  on  bearings 
which  are  each  supported  on  four  springs  so  arranged  that  bearings  may 
"float"  and  "dither"  with  axle,  should  wheels  when  spun  be  out  of  strict 
balance. 


See  Bolts. 


MACHINE   SCREWS 


MACHINE   TOOLS 


Adjusting  Strips,  Slides,  Etc.  Recent  Machine  Tool  Developments — XI,  Joseph 
Horner.  Eng.,  vol.  109,  no.  2833,  Apr.  16,  1920,  pp.  505-508,  46  figs.  Adjust- 
ing strips,  and  lubrication  of  slides. 

MACHINERY 

Foundations  for.  Fastening  Machines  to  Concrete  Floors  and  Foundations, 
Arthur  F.  Owen.  Machy.  (N.Y.),  vol.  26,  no.  9,  May,  1920,  pp.  820-821, 
5  figs.  Description  and  illustrations  of  common  methods  of  fastening  machine 
tools  to  concrete  floors  and  types  of  drills  employed  to  drill  holes  in  concrete 
floors  and  foundations. 

MANGANESE   ORE 

India,  Mining.  Manganese-Ore  Mining  in  India,  E.  N.  T.  Slater.  Eng.  &  Min. 
Jl.,  vol.  109,  no.  21,  May  22,  1920,  pp.  1155-1159,  7  figs.  Rich  deposits  in 
jungle  were  worked  by  open  pits,  gravity  planes  being  used  for  collecting 
ores  at  loading  points.  Condition  and  propects  of  industry  are  noted,  together 
with  marketing  of  ores  in  England. 

MARINE   ENGINES 
See  Diesel  Engines,  Trend  in  Marine  Types;  Oil  Engines. 

MARINE   STEAM  TURBINES 

Reduction  Gears.  Reduction  Gearing  on  Steamships.  Eng.,  vol.  109,  no.  2836, 
May  7,  1920,  pp.  599-601,  6  figs.     Notes  on  their  design. 

MATERIALS 

Ductile,  Resistance  of.  On  the  Resistance  of  Ductile  Materials  to  Combined 
Stresses  in  Two  or  Three  Directions  Perpendicular  to  One  Another,  H.  M. 
Westergaard.  Jl.  of  Franklin  Inst.,  vol.  189,  no.  5,  May  1920,  pp.  627-640, 
9  figs.  Various  theories  for  determining  resistance  of  materials  to  combined 
stresses  are  discussed.  In  particular  stress-solid  resulting  from  application 
of  maximum  shear  and  maximum  strain  theory  is  indicated. 

MERCHANT   MARINE 

labor  Problem.  The  Labor  Problem  and  its  Influence  Upon  the  Merchant  Marine 
of  the  Future,  Waldon  Fawcett.  Int.  Mar.  Eng.,  vol.  25,  no.  6,  June,  1920, 
pp.  513-515.  Opinion  is  expressed  that  one  solution  for  American  labor 
problem  in  maritime  industries  and  for  high  costs  of  operation  is  to  be  found 
in  employment  of  vessels  of  maximum  size. 

METALS 
See  Chemical  Analysis,  Metals,  X-Ray. 

METEOROLOGY' 

Free-Air  Conditions.  Average  Free-Air  Conditions  as  Observed  by  Means  of 
Kites  at  Drexel  Aerological  Station,  Ncbr.,  During  the  Period  November,  1915, 
to  December,  1918,  inclusive,  Willis  Ray  Gregg.  Monthly  Weather  Rev  , 
vol.  48,  no.  1,  Jan.  1920,  pp.  1-11,  8  figs.  Tables  and  figures  are  given  indicat- 
ing monthly,  seasonal  and  annual  values  of  different  elements  at  various  levels 
up  to  5  km.  Data  are  compared  with  similar  data  for  Mount  Weather,  Blue 
Hill  and  elsewhere,  and  separate  table  contains  comparative  values  of  air 
density  as  determined  by  different  investigators  for  various  parts  of  the  world. 

Predicting  Minimum  TEMPERATURES.  Predicting  Minimum  Temperatures  from 
HygrometriC  Date.  J.  Warren  Smith.  Monthly  Weather  Rev.,  Supp.  no.  16, 
70  pp.,  57  figs.  Application  of  mathematical  methods  to  forecast  minimum 
temperatures  is  exemplified. 

METRIC   SYSTEM 

Argumf.nts  Against  Adoption  in  U.  S.  Adoption  of  the  Metric  System  Would 
Do  Untold  Damage,  Henry  R.  Towne.  Indus.  Management,  vol.  59,  no.  6, 
June,  1920,  pp.  173-177.  Abandonment  of  present  basic  standards  would 
involve,  it  is  claimed,  damage  beyond  easy  comprehension,  injury  to  organized 
industries,  injury  to  commerce  anil  needless  inconvenience  to  the  people. 
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MILLING    MACHINES 


MUNICIPAL   WORKS   DEPARTMENTS 


Ingersoll.  Application  of  New  Ingersoll  Milling  Machines.  Machy.  (N.Y.). 
vol.  26,  no.  9,  May  1920,  pp.  810-816.  19  figs.  These  machines  are  equipped 
with  two  or  more  work-holding  fixtures  so  that  a  machine  is  milling  a  casting 
held  in  one  fixture  while  operator  is  setting  up  work  in  another,  thus  preventing 
idle  machine  time. 

Multiple-Spindle.  Special  Multiple-Spindle  Milling  Machines,  Machy.  (N.Y.), 
vol.  26,  no.  9,  May  1920,  pp.  856-862,  15  figs.     For  miling  naval  gun  mountings. 

Thread.  Gray  Thread  Milling  Machines.  Machy.  (N.Y.),  vol.  26,  no.  9,  May 
1920,  pp.  .875-876,  2  figs.  Description  of  new  line  of  thread  millers  developed 
by  the  Gray  Machine  Tool  Co.,  Inc.,  Buffalo,  N.Y.,  which,  it  is  said,  will  handle 
bar  work,  work  held  in  a  chuck,  or  work  held  between  centers. 

MINE   HAULAGE 

Electric.  Rope-Haulage  Methods  and  Equipment  That  Have  Given  Success  at 
Lethbridge,  Alta,  J.  B.  DeHart  and  J.H.  Turner.  Coal  Age,  vol.  17,  no.  22, 
May  27,  1920,  pp.  1081-1084,  21  figs.  Details  of  three  motor-driven  haulages, 
using  J^-in.  Lang  lay  crucible  cast-steel  haulage  ropes. 


Organization.  Organizing  Municipal  Works  Departments  on  Business-Like  Basis, 
A.  F.  Macallum.  Contract  Rec.,  vol.  34,  no.  23,  June  9,  1920,  pp.  523-525. 
Clearly  defined  scheme  organization  plus  system  of  costs  are  considered  essential 
for  efficient  results. 

NATURAL  GAS 

Industry  in  U.  S.  U.  S.  Natural  Gas  Production,  E.  G.  Sievers.  Gas  Rec,  vol.  17, 
no.  10,  May  26,  1920,  pp.  51-54.  Situation  of  natural  gas  industry.  Number 
of  producing  wells  has  increased  135  per  cent  since  1906,  and  was  about  40,500 
at  end  of  1918.  About  76  per  cent  of  production  is  not  consumed  where 
produced  but  is  piped  to  other  states.  United  States  produces  about  95  per 
cent  of  natural  gas  produced  in  the  world. 

Pipe  Lines,  Welded.  The  Transportation  of  Natural  Gas,  C.  E.  Brock.  Oil 
News,  vol.  8,  no.  3,  Jan.  5,  1920,  pp.  13-16,  6  figs.  Details  of  welded  lines, 
with  table  giving  results  of  tests  on  strength  of  welds  made  by  Kansas  City 
Testing  Laboratory. 

See  also  Gasoline,  Nahiral-Gas. 


MINE   LOCOMOTIVES 

Electric.  A  New  Type  of  Gathering  Locomotive,  John  Liston.  Gen.  Elec.  Rev., 
vol.  23,  no.  5,  May,  1920,  pp.  446-450,  8  figs.  Electric  locomotive  equipped 
with  electric  braking  controller. 

MINES 

Taxes,  Effect  on  Mine  Accounting.  Tax  Problem  Effect  on  Mine  Accounting, 
Henry  B.  Fernald.  Min.  &  Metallurgy,  no.  160,  April  1920,  pp.  16-18.  Over- 
lapping of  state  and  federal  tax  laws  is  pointed  out  and  its  effect  on  mine 
accounting  discussed. 

Water-Neutralization  Plant.  Mine-Water  Neutralization  Plant  at  Calumet 
Mine,  L.  D.  Tracy.  Min.  &  Metallurgy,  no.  161,  May  1920,  pp.  29-30,  1  fig. 
Plant  neutralizes  water  and  extracts  six  tons  of  ferric  oxide  per  day  from 
it  as  byproduct. 

MINING 

Costs  Reduction  in.  Opportunities  for  Reducing  Mine  Costs  by  Standardizing 
Equipment,  Warren  R.  Roberts.  Coalage,  vol.  17,  no.  25,  June  17,  1920, 
pp.  1266-1268.  Uniform  mine-track  gages  and  tripple  clearances  advocated 
to  reduce  accidents  and  as  beneficial  to  operator  and  manufacturer. 

MOLYBDENITE 

Flotation  of.  Flotation  of  Molybdenite  at  Empire,  Col. Will  H.  Coghill  and  J.  P. 
Bonardi.  Eng.  &  Min.  Jl.,  vol.  109,  no.  22,  May  29,  1920,  pp.  1210-1215,  1  fig. 
It  is  said  that  by  using  steam-distilled  pine  oil  as  flotation  agent  and  avoiding 
excessive  reduction  in  grain  size,  tailing  losses  were  diminished. 


NAVIGATION 

Rhone-Riiine.  The  Swiss  Rhone-Rhine  Navigation — III  and  IV,  A.  Wharton 
Metcalfe.  Engr.,  vol.  129,  nos.  3351  and  3353,  Mar.  19  and  Apr.  2,  1920,  pp. 
290-291,  2  figs.,  and  341-342,  1  fig.  Rhone-Lake  of  Geneva  junction  section. 
Apr.  2;  Lake  of  Neuchatel  and  Rhine  junction  section. 

NAVY   YARDS 

New  Orleans,  War  Work  of.  The  Navy  Yard  at  New  Orleans,  Fred.  H.  Colvin. 
Am.  Mach.,  vol.  52,  no.  21,  May  20,  1920,  pp.  1073-1075,  8  figs.  Work 
done  during  the  war. 

NICKEL   STEEL 

Commercial.  Critical  Ranges  of  Some  Commercial  Nickel  Steels,  Howard  Scott. 
Sci.  Papers  of  Bur.  of  Standards,  no.  376,  April  6,  1920,  pp.  195-214,  11  figs. 
Survey  of  work  undertaken  by  different  investigators  and  results  of  experi- 
mental work.  It  was  found  that  critical  range  Ar3  on  cooling  iron-nickel 
alloys  is  lowered  nearly  linearly  to  absolute  zero  for  about  34  per  cent  nickel, 
and  critical  range  Ari  and  Ar'  of  pearlitic  nickel  steels  is  lowered  with  increasing 
nickel  content  until  region  of  complete  martensitization  is  reached,  when 
transformation  Ar"  alone  is  found  at  much  lower  temperature.  Critical 
ranges  were  determined  for  six  commercial  nickel  steels  of  0.30  to  0.40  per 
cent  C,  0.55  to  0.75  per  cent  Mn.  0.15  to  0.30  per  cent  Si  contents,  and  nickel 
varying  from  0  to  3.5  per  cent,  together  with  pure  iron-carbon  alloy  of  0.40 
per  cent  C.  content. 


NITRATES 


Oltmpia  Show.  The  Motor  Boat  and  Marine  and  Stationary  Engine  Exhibition — I, 
Engr.,  vol.  129,  nos.  3351,  3352  and  3353,  Mar.  19  and  26  and  Apr.  2,  1920. 
pp.  302-303.  320-322,  7  figs,  and  345-348"  5  figs.  Striking  features  of  principal 
types  exhibited.  Mar.  26:  Gleniffer  6-cyl.  engine  and  propeller-reversing 
gear,  and  Bolnes  hot-bulb  engine.  Apr.  2:  Thornycraft  kerosene  engines 
and    Beardmore    hot-bulb    engines. 

MOTOR-TRUCK   TRANSPORTATION 


Chilean  Deposits.  The  Chilean  Nitrate  Deposits,  W.  L.  Whitehead.  Economic 
Geology,  vol.  15,  no.  3,  April:May  1920,  pp.  187-224,  33  figs.  Theory  that 
deposits  are  of  volcanic  origin  is  examined  in  the  light  of  information  gathered 
in  survey  of  regions. 

Sahara.  Nitrate  Deposits  in  the  Sahara  (Gisements  de  nitrates  au  Sahara),  M. 
Guillaume.  Annales  des  Mines,  vol.  9,  no.  4,  April,  1920,  pp.  181-246,  10  figs. 
Report  of  exploring  commission  sent  out  by  French  Ministry  of  War.  (To 
be  continued.) 


Long-Distance.  Engineering  Problems  of  Long  Distance  Motor  Transport.  Auto- 
motive Industries,  vol.  42,  no.  22,  May  27,  1920,  pp.  1193-1195.  Experiences 
of  Motor  Transport  Corps  in  recent  transcontinental  trip. 

MOTOR  TRUCKS 

Municipal  Service,  English  Types  for.  Types  of  motor  Trucks  in  Use  by  the 
Municipalities  in  England,  M.  W.  Bourdon.  Automotive  Industries,  vol.  42, 
no.  22,  May  27,  1920,  pp.  1200-1202,  8  figs.  Types  of  fire  engines,  street 
cleaners,    "tipping  bodies  and  other  machines. 

Pneumatic-Tired.  Equipment  Design  for  Use  on  the  Pneumatic  Tired  Truck, 
J.  Edward  Schipper.  Automotive  Industries,  vol.  42,  no.  21,  May  20,  1920, 
pp.  1152-1153.  Modifications  which  will  be  introduced  in  design  of  engines, 
gear  sets,  rear  axles  tires  and  wheels  of  a  pneumatic  tired  truck. 


NITRIC   ACID 

Manufacture.  War  Experiences  in  the  Manufacture  of  Nitric  Acid  and  the 
Recovery  of  Nitrous  Fumes,  James  Walker.  Jl.  Chem.  Soc,  vol.  117  &  118, 
no.  690,  April,  1920,  pp.  382-389.  Work  done  under  auspices  of  Chemistry 
Department  of  Edinburgh  University. 

NITROGEN 

Atmospheric,  Utilization  of.  Utilization  of  Atmospheric  Nitrogen,  Thomas  H. 
Norton.  Dept.  of  Commerce  &  Labor  Bur.  of  Manufactures,  Special  Agents 
Series  no.  52,  1912,  178  pp.  5  figs.  Deals  with  present  supply  of  nitrogen, 
synthetic  production  of  ammonia,  synthesis  of  nitric  acid,  hydrocyanic  acid, 
cyanides,  nitrides  and  calcium  cyanamide  from  atmospheric  nitrogen  and 
coal  waste  and  peat  as  sources  of  ammonia. 


Specifications.  Internal-Combustion  Truck  Specifications.  Power  Wagon,  vol.  24, 
no.  187,  June  1920,  pp.  38-55.  Table  giving  particulars  for  570  American 
makes. 

See  also  Automobiles,   Uses  in  War. 


MOTORSHIPS 


NON-FERROUS    METALS 

Use  in  Naval  Machinery.  The  Use  of  Non-Ferrous  Metal  in  Naval  Machinery, 
George  GooRwin.  Eng.,  vol.  109,  no.  2828,  Mar.  12,  1920,  pp.  354-355. 
Surveying  development  of  naval  machinery,  attention  is  directed  to  use  of 
non-ferrous  metals  in  condenser  tubes,  propeller  blades  and  bearing  metals. 
Paper  read  before  Inst,  of  Metals. 


Danish.  The  Twin-Screw  Motor  Ship  "Afrika."  Eng.,  vol.  109,  no.  2834,  April  23, 
1920,  p.  546  and  p.  550,  3  figs.  Built  by  Copenhagen  firm  to  class  100  AI, 
British  Lloyd's  special  survey,  awning  deck  with  freeboard,  and  with  certificate 
for  carrying  fuel  oil  in  double  bottom.  Length  is  464  ft.  6  in.  overall,  breadth 
60  ft.,  and  depth  moulded  to  lower  deck,  24  ft. 


OIL    ENGINES 

Marine.  Oil  Engines  of  the  Motor  Ship  "Narragansett."  Eng  ,  vol.  109,  no.  2836, 
May  7,  1920,  pp.  623-624,  1  fig.  There  are  two  sets  of  Vicker3  solid-injection 
type  oil  engines  designed  to  develop  in  conjunction  2500  b.hp.  at  US  r.p.m. 
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OIL   FIELDS 

Geology  op.  Geologic  and  Economic  Features  of  Oil  Structures,  Victor  Ziegler. 
Economic  Geology,  vol.  15.  no.  3,  April-May,  1920,  pp.  247-258,  It  is  claimed 
that  (.1)  comparatively  recent  age  of  formation,  (2)  slight  folding,  very  closely 
followiEg  period  of  deposition,  and  (3)  rock  originally  rich  in  organic  remains, 
are  features  favoring  maximum  accumulation  of  oil. 

Russia.  The  Oil  Fields  of  Russia,  A.  Beebv  Thompson.  Min.  &  Metallurgy, 
no.  161,  May  1920,  pp.  27-29.  Notes  on  Baku  oil  fields.  Operated  area  of 
250  acres  is  said  to  have  produced  over  500,000  bbl.  per  acre. 


See  Petroleum. 


OIL   FUEL 


OIL   TANKS 


Rei.vforced-Coxcrete.     Concrete  Storage  Tanks  for  Fuel  Oil  Square  and  Circvl  .-, 
■    R.  E.  Parker.     Concrete,  vol.  16,  no.  5,  May  1920,  pp.  213-217,  11  figs       1  wo 
types,  one  circular  and  one  rectangular,  built  by  Aberthaw  Construction  Co., 
are  illustrated  and  described. 

Steel.  New  Design  for  Oil  Tankage,  H.  T.  Carlton.  Eng.  &  Min.  Ji.,  vol.  109, 
no.  19,  May  S,  1920,  pp.  1078-1079,  2  figs.  Type  developed  by  D.  O'Hara 
and  A.  L.  Shaw,  of  San  Francisco  involving  suspended  steel  "arch,"  which  has 
recently  been  patented. 

OILS 

Blen-ded,  Viscosity  of.  The  Saybolt  Viscosity  of  Oil  Blends,  Winslow  H.  Herschel. 
Chemical  <fc  Metallurgical  Eng.,  vol.  22,  no.  24,  June  16,  1920,  pp.  1109-1112, 
3  figs.  Charts  for  determining  oil  blends  of  components  of  known  viscosity, 
including  logarithmic  rule  and  correction  factors  to  be  applied  in  calculations, 
and  tables  of  viscosities  of  blends  containing  25,50  and  75  per  cent  of  heavier  oil 

OPEN-HEARTH   FURNACES 

Waste-Heat  Utilization.  Steel  Plant  Power  Generation  from  Waste  Heat  and 
Coal,  B.  H.  Greene.  Assn.  of  Iron  &  Steel  Elec.  Engrs.,  Jan.  1920,  pp.  25-27, 
3  fags.  Writer  presents  some  practical  problems  encountered  in  utilization 
of  waste  heat  from  open-hearth  furnaces  for  generation  of  power  for  steel 
mill  use.  Description  of  an  installation,  wherein  steam  derived  from  waste 
heat  was  supplemented  by  coal-fired  boilers  and  used  for  electric  power  genera- 
tion. 

OXY-ACETYLENE   CUTTING 

Manhole-Cutting  Machine.  Oxy-Aeetylene  Manhole  Cutting  Machine.  Eng  , 
vol.  109,  no.  2836,  May  7,  1920,  p.  606,  4  figs.  Machine  constructed  by 
JJavis-Uournonville  Co.,  Jersey  City,  for  repetition  cutting  of  manholes  to 
template. 

OXY-ACETYLENE   WELDING 

See  Autogenous  Welrling. 


See  Boxes. 


PACKING 


PAPER   MANUFACTURE 


;ZBpE?Cof01;  ,  ¥?*??"&  Efficiency  by  Speed  Control  of  Turbine- 
',     ,  i?    ,'.r","^3,  Ad?ph J;  HeycT-     PaPer-  vo1-  26'  "o-   11.   May   19, 

lJ^O.  pp.  ]  1-10,  14  figs.  Method  of  controlling  speed  of  hydraulic  turbines 
i^  explained,  and  tachometer  charts  are  given  showing  results  secured  with 
governor  under  average  conditions. 

PARACHUTES 

'Sta'"'  ,''■'  "   '"'a  on  Parachutes,  Floyd  Smith.     Aviation,  vol   8   no   9 

edta  lilk  pJachutes i:'^™^  study  of  friction  static  burns  develop 

PAVEMENTS 

''*""' w'  'l:;''i'  •i;,visVl<:F^0*Er  irnati','"  '  :'1"',  """  Requirements  on  Paving 
Ewjfna it  «  w  -.      g-   &  Contracting,  vol.  53,  no.  18,  Mav  5,   1920,  pp 

608-609,  7  fin.     Writer  ,,<     out  that  in     oaking  an  estimate  of  certain 

work  achartehowing  di1 r,  I ,  wi„  l„Vt0  guarantee 

11    "'   '" rtanl   d  Wei  study  for  detei inin&a  :  la 1., ,r- 

&^cuyT^ludrf• ;  ,I,v'9ions  of  work  c"t"1  with  a  w3 ?£& 

PAVEMBNT8,  A8PHALTIC  CONCRETE 

TTPM      \-p  1, LaltieJ  ■„,,.-r.-t..  Pavemenl  ,  W .    FI .  Cor.n.ll.     Can.  Engl      vol    38    no    24 

;?,"      ■      r  •''!'   ""                    ,"1  :"1'      l:'   *  »  '■'"                      pavements' 
«nt,r  haejound  ...  bis  experience  at  road  builder,  is  s  patented  ,i    -li 

T«,  V.  ;    ■'-'-""  ""!'    "'  :"'AmU, 8  '"  "'  ",r  '"■",  "<  !l  •  Portland  cement 

dust,  50  to  55  or  60  per  cent  of  stone  and  28  to  30  i  -mnd       cement 


PAVEMENTS,   STONE 

Granite-Block.  Granite  Block  on  Old  Concrete  Base.  Public  Works  vol  48 
no.  19,  May  22,  1920,  pp.  441-442,  1  fig.  Repaving  part  of  Park  Avenue,  New 
York,  for  heavy  traffic, with  granite  blocks  replacing  asphalt  blocks  on  original 


base. 


PEAT 


Pulverized.  Pulverized  Peat  Firing  in  Sweden  (Die  Torfstaubfeuerung  in  Schweden), 
Wangemann.  Feuerungstechnik,  vol.  8,  no.  7,  Jan.  1,  1920,  pp  53-58 
16  figs.  It  is  pointed  out  that  in  America  the  difficulty  of  pulverized  coai 
firing  was  overcome  by  increased  drying  and  finer  grinding,  whereas  in  Sweden 
the  opposite  method  was  employed  of  adapting  burner  to  coarser  material 
with  greater  water  content,  both  methods  proving  successful.  Advantages 
and  disadvantages  of  both  methods  are  discussed.  Results  of  experiments 
are  said  to  show  that  pulverized  peat  firing  results  in  higher  superheat  tempe- 
rature than  anthracite  firing. 

PETROLEUM 

Colombian  Law.  The  Colombian  Petroleum  Law,  J.  W.  Thompson  Eng  & 
Min.  Jl.  vol.  109,  no.  21,  May  22,  1920,  pp.  1170-1172.  Regulations  con- 
cerning development  and  providing  royalties  to  be  paid. .  Foreign  companies 
required  to  have  local  representatives.  Development  or  production  tax  of 
8-6-4  per  cent,  determined  by  distance  from  sea  coast. 

U.S.  Supply.  Relief  from  Oil  Shortage,  Oswald  F.  Schuette.  Gas  Age,  vol  45  no  9 
May  10,  1920,  pp.  422-423.  Proposals  under  consideration  by  United  States 
Congress  for  obtaining  fuel  oil  for  United  States  vessels. 

PETROLEUM   INDUSTRY 

Progress  1916-18.  The  Petroleum  Industry  in  the  Years  1916-1918  (Die  Erdolin- 
dustrie  in  den  Jahren  1916-1918),  Richard  Kissling.  Chemiker-Zeitzung 
vol.  43,  nos.  153,  154  and  155,  Dec.  20,  23  and  25,  1919,  pp  897-899  905-909* 
and  913-916.  A  review  of  production  and  of  literature,  patents,  processes! 
etc.,  from  all  parts  of  the  world. 

PHASE   MODIFIERS 

Commutator  Type.  Commutator  Phase  Shifters  (Ueber  Kommutator-Phasenschie- 
ber),  J.  Kozisek.  Elektrotechnische  Zeitschrift,  vol.  41,  no.  3,  Jan.  15,  1920, 
pp.  52-55,  15  figs.  Notes  on  effect  of  saturation  and  extension  of  compensat- 
ing field.  Other  means  of  extension,  such  as  three-phase  regulation  of  phase 
shifters,  excess  compensation  at  full  load,  etc.,  are  discussed. 

PHOTOMETERS 

Photoelectric.  A  Photoelectric  Photomoter,  Arthur  H.  Compton  Trans  of 
Illuminating  Eng.  Soc,  vol.  15,  no.  1,  Feb.  10,  1920,  pp.  28-33,  1  fig.  Use  of 
thermionic  amplifier  to  increase  current  readings  of  photoelectric  cells  is 
suggested,  also  filter  to  reduce  proportion  of  blue  light  and  render  indications 
proportional  to  photometric  value.  With  such  equipment,  lamps  are  compared 
by  varying  their  distances  to  cell,  until  deflection  of  galvanameter  is  the  s-ime 
as  that  given  by  standard  lamp. 

Photometric  Integrator.  A  Universal  Photonetric  Integrator,  Frank  A  Benford 
Trans,  of  Illuminating  Eng.  Soc,  vol.  15,  no.  1,  Feb.  10,  1920,  pp.  19-27  12  figs' 
Apparatus  for  testing  military  searchlights.  It  consists  of  photometer  track 
150  ft.  long  on  which  rides  hemispherical  light-collecting  shell  with  small 
portable-type  photometer  attached  and  system  of  curtains  along  track  to 
absorb  stray  light. 

PIERS 

Design^  Pier  Design  for  Ocean  and  Lake  Terminals,  H.  McL.  Harding.  Int  Mar 
Eng  vol.  25,  no.  6,  June  1920,  pp.  523-528,  11  figs.  It  is  advanced  thai 
single-unit  piers  about  700  ft.  long  to  be  used  by  freight-carrying  ships  should 
be  140  ft.  to  150  ft.  wide,  with  slips  280  ft.  to  300  ft.  wide.  Suggestion*  £e 
made  in  regard  to  equipment  to  install. 

PIPE   LINES 

Fuel-Oil.  Crude  Oil  and  Kerosene  (La  mazout  et  le  petrole  lampant),  Auguste 
Pawlowski.  Genie  Civil,  vol.  76,  no.  16,  Apr.  17,  1920,  pp.  365-370,  3  figs. 
Notes  on  importation  of  fuel  oil  into  France,  particularly  on  projected  DiDe 
line  from  Havre  to  Paris. 

PIPE,   WROUGHT-IRON 

Manufacture.  Manufacture  of  Wrought  Iron  Pipe,  N.  Bowland.  Machy  (N  Y  ) 
vol.  26,  no.  9,  May,  1920,  pp.  844-849,  20  figs.  Description  of  various  steps 
in  production  of  wrought-iron  pipe,  beginning  with  puddling  process  and 
ending  with  inspection. 

PIPING 

Calculations  for.  A  Graphic  Method  for  the  Calculation  of  Steam  and  \ir 
1  lping  (Line  nllegemcme  graphische  Methode,  augewendet  bei  der  Bereeh- 
nung  der  Dampf-  end  Luftleitungen),  Alexander  Fisher.  Zeitschrift  fur 
das  gesamte  Turbinenwesen,  vol.  16,  no.  36,  Dec.  30,  1919.  pp.  391-393.  Des- 
cription of  a  general  method  by  means  of  which  it  is  said  to  be  possible  to 
make  calculations  of  quantities  and  in  which  the  functional  relationship 
between  quantities  is  given  in  the  form  of  a  diagram  or  table  of  figures.  In 
complicated  cases  in  connection  with  the  logarithmographic  method  of  Mehmke 
it  is  said  to  arrive  at  results  rapidly. 

Power-Plant.  Design  and  Construction  of  Power-Plant  Piping,  John  D.  Morgan 
Power,  vol.  51,  no.  20,  May  18,  1920,  pp.  797-799,  2  figs.  Suggestions  regarding 
design  and  construction  of  piping  including  materials  used,  valves,  fittings  and 
types  of  joints  of  various  pressures  and  temperatures. 
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POWER  FACTOR 


RAILWAY  ELECTRIFICATION 


Polyphase  Circuits.  Power  Factor  in  Polyphase  Circuits.  Jl.  Am.  Inst.,  Elec. 
Engrs.,  vol.  39,  no.  6,  June,  1920,  pp.  538-546,  8  figs.  Symposium  of  annual 
conference  papers.  A  preliminary  report  of  special  joint  committee  appointed 
by  Am.  Inst.  Elec.  Engrs.  and  Nat.  Elec.  Light  Assn.  is  included.  The  com- 
mittee suggests  two  forms  for  definition  of  power  factor:  (1)  as  ratio  of  total 
watts  to  arithmetical  sum  of  volt-amperes  in  several  phases,  each  measured 
to  non-inductive  neutral  point  and  (2)  as  ratio  of  total  watts  to  vector  sum 
of  volt-amperes  in  several  phases. 

Variations.  Variations  of  Power  Factor  in  Terms  of  Variations  of  Active  Component 
(Les  variations  du  facteur  de  puissance  en  fonction  des  variations  de  la  com- 
posante  active),  P.  Rieunier.  Revue  generale  de  l'Electricit£,  vol.  7,  no.  22, 
May  29,  1920,  pp.  715-726,  9  figs.     Formula?  and  graphs.     (To  be  continued.) 

POWER   GENERATION 


Mine  Railways.  Electric  Operations — Butte,  Anaconda  &  Pacific,  F.  W.  Bellinger. 
Ry.  Age,  vol.  65,  no.  24,  June  11,  1920,  pp.  1657-1658,  2  figs.  The  capacity 
of  the  Smelter  Hill  line  is  said  to  have  been  increased  108  per  cent  since  road 
was  electrified. 

Railway  Bond  for  Trunk  Line.  Bonding  and  Bond  Testing  on  Electrified  Steam 
Roads,  John  W.  Logan,  Jr.  Elec.  Ry.  Jl.,  vol.  55,  no.  24,  June  12,  1920,  pp. 
1191-1192.  Experiences  on  Pennsylvania  Railroad  electrification  at  Phila- 
delphia are  interpreted  as  indicating  that  for  trunk  lines  different  equipment 
from  that  developed  for  street  railways  is  needed. 

Rolling  Stock.  Design,  Maintenance  and  Operation  of  Electric  Rolling  Stock. 
Ry.  Age  (Daily  Edition),  vol.  68,  no.  24a,  June  11,  1920,  pp.  1711-1716. 
Development  of  important  electrification  projects  on  American  steam  rail- 
roads. Committee  report  presented  at  meeting  of  Mechanical  Section, 
American  Railroad  Assn. 


Financial  Aspect  op.  Power  Production  and  Lower  Prices,  L.  W.  Alwyn-Schmidt. 
Power  Plant  Eng.,  vol.  24,  no.  11,  June  1,  1920,  pp.  555-557.  Discusses 
financial  side  of  power-plant  engineering.  ■ 

POWER   TRANSMISSION 

Sonic  Waves.  Transmission  Through  Liquids  of  the  Mechanical  Energy  of  Acoustic 
Vibrations.  Mechanism  Invented  by  G.  Constantinescq  (La  transmission  de 
l'£nergie  mecanique  par  les  liquides  au  moyen  des  vibrations  acoustiques 
(sonicitS),  systdme  G.  Constantinesco).  Genie  Civil,  vol.  76,  no.  15,  April  10, 
1920,  pp.  358-359.  A  "sonic"  generator  consists  of  a  cylinder,  in  which  a 
valveless  piston  can  oscillate  very  rapidly,  a  long  pipe  and  a  steel  bottle,  the  three 
being  connected  and  filled  with  water  or  oil  at  very  high  pressure.     If,  the 

Eiston  is  caused  to  oscillate  at  a  high  frequency,  the  pipe,  it  is  said,  becomes 
eated  and  if  bent  into  spiral  will  raise  to  boiling  point  temperature  of  water 
placed  inside  spiral.  It  is  added  that  inventor  has  constructed  a  "sonic"  gun 
which  can  throw  100-kg.  projectile  a  distance  of  1500  m.  without  making 
any  noise  and  without  firing  any  substance.  From  Annales  des  Mines  de 
Roumanie. 

PRESSES 

Sub-Presses.  Design  of  Sub-Presses,  D.  H.  Chason.  Machy.  (N.  Y.),  vol.  26, 
no.  9,  May  1920,  pp.  841-843,  7  figs.  Description  of  cylinder  and  pillar  types, 
ways  of  mounting  and  method  of  making  pillar-type  sub-presses. 

Tools  for,  Design  of.  An  interesting  Press  Tool  Problem.  Eng.  Production, 
vol.  1,  no.  6,  June,  1920,  pp.  211-212,  5  figs.  Tools  designed  for  production 
of  piece  with  sharp  points. 

PULVERIZED  COAL 

Cost  of  Preparation.  Pulverized  Coal  for  Stationary  Boilers,  H.  F.  Barnhurst. 
Combustion,  vol.  2,  no.  5,  May,  1920,  pp.  18-20,  2  figs.  It  is  pointed  out  that 
pulverized  coal  should  be  dried  before  it  is  used,  and  thus  uniform  temperature 
conditions  can  be  maintained  in  furnace.  Cost  of  preparing  coal  compares 
favorably,  it  is  said,  with  handling  cost  of  stokers  in  medium-size  installations, 
and  in  larger  installations  cost  of  investment  and  of  preparation  is  consider- 
ably less  than  that  required  for  up-to-date  stoker  installations  and  their 
operation;  and  flexibility  of  operation  is  said  to  be  equal  to  that  of  oil  or 
natural  gas. 

PYROMETERS 

Automatic  Regulating.  Automatic  Regulation  of  Temperature  in  Gas  Heating 
Apparatus  (Selbsttatige  Temperaturregelung  der  Gasfeuerstatten),  H.  Fink. 
Werkstattstechnik,  vol.  14,  no.  2,  Jan.  15,  1920,  pp.  44-47,  12  figs.  Automatic 
regulating  pyrometer  designed  by  author  for  use  in  furnaces,  ovens,  etc. 


RAILWAY  MAINTENANCE 

Tie  Renewals.  A  Study  of  the  Influence  of  Treated  Timber,  Lowry  Smith.  Ry. 
Maintenance  Engr.,  vol.  16,  no.  6,  June  1920,  pp.  224-225,  2  figs.  Charts 
showing  theoretical  effect  of  use  of  treated  timber  upon  annual  cross-tie 
requirements.     Paper  read  before  the  Am.  Wood  Preservers'  Assn. 

The  Relation  of  Tie  Renewals  to  Depreciation,  S.  S.  Roberts.  Ry. 
Maintenance  Engr.,  vol.  16,  no.  6,  June  1920,  pp.  222-224,  2  figs.  Construction 
of  depreciation  curves. 

RAILWAY  OPERATION 

Essential  Services.  Essential  Services  in  Railway  Operation  and  Control — II, 
J.  A.  Harris.  Ry.  Gaz.,  vol.  32,  no.  20,  May  14,  1920,  pp.  725-728,  1  fig. 
Article  is  based  on  writer's  experienced  as  operating  superintendent  of  South 
African  Railway. 

Freight-Train  Loads.  The  Economics  of  the  Freight  Train  Load,  William  J. 
Cunningham.  New  England  Railroad  Club,  April  13,  1920,  pp.  73-89  and 
(discussion),  pp.  89-106.  Theoretical  manner  of  computing  theoretical  train 
load  on  grade  of  specified  rate  at  specified  speed  under  normal  conditions  for 
locomotive  or  given  characteristics  and  train  made  up  of  cars  of  given  average 
weight,  is  exemplified. 

Joint  Conference  Railroad  Bill.  The  Return  of  the  Railroads  to  Corporate 
Management  and  Their  Problems,  Samuel  O.  Dunn.  Jl.  Western  Soc.  Engrs., 
vol.  25,  no.  8,  Apr.  20,  1920,  pp.  253-266.  General  survey  of  conditions  existing 
on  railroads  at  present  time  and  information  as  to  precise  provisions  which 
the  Joint  Conference  railroad  bill  contains,  in  regard  to  which  writer  claims 
there  seems  to  be  a  great  deal  of  misunderstanding. 

Train  Operation  by  Signals.  Train  Operation  by  Signal  Indication — II.  Henry 
M.  Sperry.  Ry.  Age,  vol.  65,  no.  24,  June  11,  1920,  pp.  1669-1674,  6  figs. 
Comparative  effectiveness  of  railway  operation  by  train  orders  and  by  signal 
indication  is  discussed.  Signal  indication  is  preferred  principally  because 
necessary  lapse  of  time  between  receipt  and  execution  of  train  order  is  consid- 
ered as  element  of  weakness  which  does  not  exist  in  the  ca»e  of  operation  by 
signals. 

RAILWAY  REPAIR  SHOPS 

Layout.  Report  of  Committee  on  Repair  Shop  Layouts.  Ry.  Age,  Daily  Edition, 
vol.  68,  no.  24,  June  15,  1920.  pp .  1801-1806,  3  figs.  Scheme  recommended  by 
Committee  of  Am.  Railroad  Assn.,  Mech.  Section. 


RAILWAY  TRACK 


Scales.     See  Scales,  Truck. 


QUAY  WALLS 

Reinforced-Concrete.  Reinforced-Concrete  Sheet  Piling  for  Quay  Walls  (Murs 
de  quai  en  pieux-palplanches  en  beton  arme),  Ch.  Dantin.  Genie  Civil,  vol. 
76,  no.  19,  May  8,  1920,  pp.  425^27,  8  figs.     Construction  at  Kenitra,  Morocco. 

RADIO  COMMUNICATION 

Submarine.  Contribution  to  the  Study  of  Submarine  Radio  Communications 
(Contribution  a  l'etude  des  radiocommunications  sous-marines),  Leon  Bou- 
thillon.  Revue  generale  de  l'Eleetricite,  vol.  7,  no.  21,  May  22,  1920,  pp. 
696-700,  2  figs.  Theoretical  study.  Reference  is  made  to  experiments  con- 
ducted during  the  war  by  French  and  American  navies  for  investigating  laws 
regulating  radio  communication  between  land  station  and  a  submarine. 


REACTORS 

Voltage  Stresses.  Voltage  Stresses  in  Reactors  in  Service,  F.  H.  Kierstead  and 
Royal  Meeker.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June  1920,  pp. 
552-554,  3  figs.  Experimental  data  are  presented  together  with  physical 
explanation  of  phenomena  revealed.  It  was  found,  in  part,  that  steep  waves 
may  be  produced  by  sudden  drop  in  voltage  caused  by  short-circuit  and  that 
resistance  shunting  of  an  inductance  reduces  voltage  stresses  caused  by 
steep  waves. 

RECLAMATION 


See  Irrigation. 


RECORDS 


RADIOTELEGRAPHY 

Harmonics  in  Current-Wave  Transmission.  Harmonics  in  C.  W.  Transmission, 
L.  A.  T.  Broadwood.  Wireless  World,  vol.  8,  no.  3,  May,  1920,  pp.  82-91,  15 
figs.  Main  faults  of  this  type  of  circuit  are  said  to  be  that  (1)  grid  is  over- 
excited, which  is  responsible  for  flat-topped  plate  wave;  (2)  there  is  no  arrange- 
ment to  correct  grid  voltage  to  insure  that  oscillations  will  take  place  about 
mid-point  of  characteristics,  hence  plate  wave  is  likely  to  be  asymmetrical; 
(3)  as  aerial  is  directly  connected  to  plate  coil,  any  harmonics  in  plate  current 
wave  will  certainly  resonate  on  aerial  which  has  distributed  inductance  and 
capacity. 

See  also  Electric  Generators,  A.  C,  High-Frequency;  Oscillations;   Vacuum 
Tubes. 


Filing  and  Indexing.  Office  Records — Their  Filing  and  Indexing,  Irene  Warren. 
Jl.  Electricity,  vol.  44.  no.  11,  June  1,  1920,  pp.  563-564.  Suggestions  in 
regard  to  handling  ba~K  files  and  follow-up  systems  for  incoming  and  out- 
going mail. 

REFRIGERATING  PLANTS 

Insulation.  Judicious  Use  of  Heat  Insulation,  J.  B.  Williams.  Ice  &  Refrigeration, 
vol.  58,  no.  6,  June  1920,  pp.  339-342,  1  fig.  Investment  cost  for  additional 
insulation  compared  with  cost  for  larger  refrigerating  machinery. 

Largest  in  World.  The  World's  Largest  Freezer.  Power  Plant  Eng.,  vol.  24, 
no.  11,  June  1,  1920,  pp.  549-554,  11  figs.  New  Armour  &  Co.  plant  with 
750-ton  refrigerating  capacity  and  storage  space  for  42,000,000  lb.  of  meat. 
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RESEARCH 

Report  of  First  Conference  of  Research  Organizations.    Department  of 
-    entific  and  Indus)  u-ch.     C.  R.  O.  no.   1.  July  29,   1919,  30  pp. 

Means  of  co-operating  of  various  research  organizations  in  British  industries 
discu  , 

i    1  Conference  of  Research  Organizations.     Department  ot 
Scientific  rial  Research,  C.  R.  O.  no.  2.  Dec.  12.  1919,  30  pp.,  1  fig. 

Development  of  research  work  in  British  industries. 

Post-War.  Stimii.ation  of.  TIk  Stimulation  of  Research  After  the  War,  R.  A. 
Harp.r  Science,  vol.  51,  no.  1324,  May  14,  1920,  pp.  473-478.  Scientists, 
it  is  said,  should  Be)  an  example  of  discriminating  judgment  and  careful  analysis 
of  evidence  against  "evolutionary  theories  promulgated  by  visionary  and 
Si-trained  statesmen  and  politicians,  by  properly  regulating  and  co-ordinating 
90  that  each  problem  shall  receive  its  fit  proportion  of  attendance, 
and  making  provision  in  research  for  "that  free  and  untrammeled  environ- 
ment where  personal  inclination  and  initiative  are  the  major  factors." 

See  also  Nitrogen,  Fixation  of. 

RESERVOIRS,  WATER 

Mechanics  of.  Application  of  the  Principles  of  Images  to  a  Water  Reservoir 
(Application  du  Principe  des  images  aux  chambres  d'eau),  C.  Camichel. 
Comptes  rendus  des  Seances  de  l'Academie  des  Sciences,  vol.  170,  no.  19, 
May  10,  1920,  pp.  1106-1107.  Experimental  application  of  Lord  Kelvin's 
principle  to  the  distribution  of  velocities  in  a  water  reservoir. 


See  alio  Flow  of  Water. 


RIVERS 


Improvement.  -Construction  of  Lock  D,  Cumberland  River,  Rufus  W.  Pafford. 
Military  Engr.,  vol.  12,  no.  61.  Jan.-Feb.  1920,  pp.  13-20  and  77  and  (dis- 
cussion) pp.  77-78.  Details  of  design  and  construction  of  one  of  the  six  locks 
comprising  project  for  improvement  of  that  part  of  river  from  Nashville,  Tenn., 
to  mouth,  called  Lower  Cumberland. 

Mississippi,  Mouth  of.  An  Open  Mouth  for  the  Mississippi  River,  Allen  E.  Wash- 
bum  Proe.  Louisiana  Eng.  Soc,  vol.  6,  no.  1,  Feb.  1920,  pp.  17-32  and 
(discussion)  pp.  32-41.  Survey  of  work  done  to  maintain  navigable  entrance 
to  New  Orleans,  and  visualization  of  probable  future  developments. 

RIVETED  JOINTS 

Design.  The  Design  of  Riveted  Joints,  James  Montgomerie.  Eng.  &  Indus. 
Management,  vol.  3,  no.  18,  Apr.  29,  1920,  pp.  547-548,  1  fig.  Information 
based  on  experiments  carried  out  at  instance  of  Committee  of  Lloyd's  Register 
of  Shipping  concerning  physical  qualities  of  riveted  joints.  Paper  presented 
before  Instn.  Engrs.  &  Shipbuilders  in  Scotland. 

RIVETING 

Electric  Machine  for.  The  "Remca"  Electric  Riveting  Machine.  Eng.,  vol. 
109,  no.  2836,  May  7,  1920,  pp.  625^26,  6  figs.  Patented  machine  manu- 
factured by  Mada  Eng.  Co.,  Ltd.,  Liverpool. 

ROAD  CONSTRUCTION 

Personnel  for.  Training  the  Personnel  for  Highway  Construction  and  Transport, 
Clyde  Jennings.  Automotive  Industries,  vol.  42,  no.  21,  May  20,  1920,  pp. 
1  1  15-1  1  17  <  ipinions  expressed  at  joint  educational  conference  at  Washington, 
May   1  1  and    15. 

ROADS 

Design.     Traffic  Census  as  Basis  for  Road  Design,  W.  A.  McLean.     Contract  Rec, 
vol.   34,   no.   23,  June  9,   1920,   pp.   544-546.     Experiences  in   Ontario  and 
Massachussetts- 

MaTEBI  I  |{oad    Materials.     Report    of    Committee    D-4    Annual 

Meeting,  Am.  Soc  Testing  Matls.,  June  22-25,  1920,  44  pp.,  2  figs.  Tests 
are  BUggested  for  specific  gravity  of  road  oils,  road  tars,  asphalt,  cements  and 
soft  tar  pitches  and  for  quantity  of  clay  and  silt  in  gravel  for  highway  con- 
struction; also  for  proportions  for  concrete  for  highway  construction. 


Developments.  Recent  Deve  o*  ments  in  Concrete  Road  Construction,  A.  N 
Johnson.  Eng.  &  Contracting,  vol.  53,  no.  18,  May  5,  1920,  pp.  514-518,  2  fig: 
Notes  on  subgrade,  coarse  aggregate  tests  and  tests  of  sand  for  organic  impur 
ities,  consistency,  proportions  for  mixing  concrete,  etc.  Gives  Abrams  tables 
of  proportions  and  quantities  for  1  cu.yd.  of  concrete,  and  instruction  foi 
practical  application  of  table,  and  example  of  use  of  table.  Abstract  of  papei 
presented  before  Am.  Road  Builders'  Assn. 

ROADS,  EARTH 

Maintenance.  How  to  Improve  and  Maintain  Earth,  Clay  and  Sand  Roads,  A.  R. 
Hirst.  Can.  Engr.,  vol.  38,  no.  24,  June  10,  1920,  pp.  553-556.  Experience 
of  writer  as  highway  engineer  of  state  of  Wisconsin. 


ROCK  DRILLS 

Care  of.  Care  of  Rock  Drills,  Howard  R.  Drullard.  Min.  &  Metallurgy,  no.  162,1 
June  1920,  pp.  28-29,  1  fig.  Suggestions  in  regard  to  lubrication  of  drills  and| 
method  of  forming  drill  shank. 

ROLLER  CHAIN 

Transmission.     Roller-Chain  for  Tractors  and  Power  Transmission.     Am.  Mach., 
vol.  52,  no.  24,  June  10,  1920,  pp.  1223-1226,  12  figs.     Manufacturing  process| 
of  Spaulding  Chain  Co.,  Bloomfield,  N.  J. 

ROLLING  MILLS 

Electrically  Driven.  Electric  Mill  Drives,  J.  D.  Wright.  Assn.  of  Iron  &| 
Steel  Elec.  Engrs.,  Jan.  1920,  pp.  15-24,  6  figs.  Discussion  of  electric  milll 
drives  with  particular  reference  to  some  of  factors  which  influence  selection  [ 
of  electric  equipment  for  driving  main  rolls  of  various  types  of  mills.  Inform- 
ation which  is  necessary  for  calculating  proper  size  of  motor  required  to  roll  | 
any  given  product.* 

Electric   Drive  for  Rolling  Mill  for  Lead  Sheets.     Eng.,  vol.   109,   no.  | 
2824,  Feb.  13,  1920,  pp.  215  and  218,  4  figs.     Equipment  consists  of  90-hp. 
mill  motor,  75-kw.  motor  generator  set  with  2-ton  flywheel  and  Ward-Leonard  | 
control  gear. 

The  Largest  Rolling  Mill  in  the  World.     Elecn.,  vol.  84,  no.  2190,  May  7, 
1920,   pp.   519-521,   5   figs.     Description     and   illustrations   of   a     20,500   hp. 
electrically-driven   British   42-in.    plate   mill   of   reversing   type,    turning   out  I 
plates  at  rate  of  60  tons  per  hr.  for  two  hrs.  and  at  rate  of  30  tons  per  hr.  for  | 
remainder  of  shift.     (To  be  concluded.) 

Power  Drives.  Power  Drives  for  Rolling  Mills,  W.  O.  Rogers.  Power,  vol.  51,  no. 
20,  May  18,  1920,  pp.  800-803,  6  figs.  Various  types  of  engine  valves  are 
treated  as  applying  to  rolling  mill  units.  Reference  is  made  to  two  large 
poppet-valve  uniflow  engines  operating  a  9-  and  12-in.  merchant  mill.  These 
engines  operate  with  condensers  and  have  disk-driven  governors  so  designed 
that  engine  speed  can  be  regulated  while  engine  is  in  operation. 

Screw-Down  Motor  Controllers.  Control  of  Blooming  Mill  Tables  and  Screw- 
Downs,  Walter  C.  Kennedy.  Jl.  Engrs.  Club  of  Philadelphia,  vol.  37-6, 
no.  187,  June  1920,  pp.  227.  Design  and  characteristics  of  screw-down  motor 
controllers. 

Ship-Plate.  The  Dominion  Iron  and  Steel  Company's  New  Ship-Plate  Rolling 
Mill,  H.  E.  Rice.  Iron  &  Steel  of  Canada,  vol.  3,  no.  4,  May  1920,  pp.  116- 
1 19,  3  figs.  Latest  type  of  mill  erected  at  cost  of  $5,000,000  and  put  into 
operation  Feb.  19,  1920. 

ROPE  DRIVE 

Cotton  Rope.  Cotton  Rope  for  Power  Transmission,  J.  Melville  Alison.  Jl.  Eng. 
Inst,  of  Canada,  vol.  3,  no.  6,  June  1920,  pp.  292-298,  10  figs.  Discussing 
comparative  advantages  of  cotton  and  Manila  rope,  it  is  claimed,  that  although 
cotton  is  dearer  than  Manilla,  "its  superior  resilience,  grip  and  groove  impact 
add  so  greatly  to  driving  force  that  up  to  one-third  more  horsepower  may  be 
transmitted."  It  is  stated  that  cotton  has  entirely  supplanted  any  other 
material  for  transmission  work  in  England.  Table  of  horsepowers  transmitted 
by  three-strand  cotton  driving  rope  of  various  diameters  is  included. 

RUBBER 


ROADS,  BITUMINOUS 

Surfv  I  Bi  irface  Treatment,  M.   C.  Welborn.     Good  Roads,  vol. 

I9.no    23   Junt   5,  1920,  pp.  287-290.     Practice  of  Texas  State  Highway  Dept. 

Wii.,  nunc       Ili-tory    of    Warrenite-Hitulithic   Roads   and   Some   Disc- 

Pavemeni  Construction,  George  C    Warren.     Contract  Rec,  vol. 
■it.   no    20,    May    19.    I9L'D.   im     \r,s  tun      Votes  on   asbestos-bitulithic  and 
oal  ing  are  included. 

ROADS,  CONCRETE 

•Cons  Col     trui  king  B  Concrete  Road  in   Nebraska,  A.  S.  Miriek.      Public 

Works,  Vol     is.  no    21,. lone  5     1 9  JO.  pp.  493-494       Hound,  water  worn  gravel 

of  !■  :  quartz,  thi   only  material  available  in  the  state,  was  tested 

for  U  i    B     thi    concri  te  and   was  found  to  make  stronger  concrete 

than  Potomac  Rivei  gravel      It  is  now  being  used  for  sii  miles  of  the  Lincoln 
Highway 

I.  Road  Work,  (lood  Roads,  vol.  19,  no.  17, 
\j,r  28,  1920,  pp  217-218,  2  figs.  Equipmen!  used  by  contractors. in  Illinois 
and  Michigan  in  construction  ol  concrete  roads. 


Vulcanization  of.  The  Acceleration  of  Vulcanization,  D.  F.  Twiss  and  S.  A. 
Brazier.  Jl.  Soc.  Chem.  Indus.,  vol.  39,  no.  9,  May  15,  1920,  pp.  125T-132T. 
10  figs.  Experimental  study  of  three  methods:  (1)  raising  temperature,  (2) 
increasing  proportion  of  sulphur  relative  to  rubber,  and  (3)  introducing 
accelerator. 

RUBBER  INDUSTRY 

Electricity,  Applications  of.  Electricity  in  the  Rubber  Industry,  C.  W.  Drake. 
Can.  Chem.  Jl.,  vol.  4,  no.  5,  May  1920,  pp.  133-135.  Discusses  high  load 
and  power  factors  for  rubber  plants. 

RUST  PREVENTION 
See  Hot- Water  Supply. 


Si  iAl'TOI.DS 


■See  Ladders. 
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SCALES 

Track.  A  Track  Scale  With  Many  New  Features.  Ry.  Maintenance  Engr.,  vol. 
16,  no.  6,  June  1920,  pp.  229-231,  5  figs.  Scales  designed  according  to  specific- 
ations adopted  jointly  by  Am.  Ry.  Assn.,  Am.  Ry.  Eng.  Assn.,  Railroad  and 
Warehouse  Comm.  of  Minn.,  Nat.  Scale  Men's  Assn.,  Bur.  of  Standards, 
and  Scale  Manufacturers'  Assn. 

SCREW  MACHINES 

Cut-Ofp  Cams  for.  Designing  Cut-Off  Cams  for  Automatic  Screw  Machines, 
John  A.  Crabtree.  Machy.  (N.  Y.),  vol.  26,  no.  9,  May  1920,  pp.  806-807, 
2  figs.  Account  of  trouble  experienced  in  cutting  off  work,  cause  of  cut-off 
trouble  and  method  of  eliminating  it. 

SCREW  THREADS 

Measuring  Instruments.  Screw  Thread  Measuring  Instruments — I.  Eng. 
Production,  vol.  1,  no.  6,  June,  1920,  pp.  221-225,  13  figs.  Machines  designed 
by  Metrorology  Department  of  National  Physical  Laboratory,   England. 

National  Screw  Thread  Commission.  National  Screw  Thread  Commission 
Report.  Mech.  Eng.,  vol.  42,  no.  6,  June  1920,  pp.  337-345.  Commission  is 
composed  of  engineers  and  government  representatives,  and  was  appointed 
by  Act  of  Congress,  July  16,  1918,  to  investigate  and  collate  standards  for 
screw  threads  to  be  adopted  by  manufacturing  plants  under  the  control  of  the 
Army  and  Navy,  and  also  for  adoption  and1  use  by  the  public.  Report  covers 
standards  for  threads  and  thread  gages,  including  tolerances. 

SEARCHLIGHTS 

Military.  Military  Searchlights,  Chester  Lichtenberg.  Trans,  of  Illuminating 
Eng.  Soc,  vol.  15,  no.  1,  Feb.  10,  1920,  pp.  1-18,  37  figs.  Types  developed 
during  war. 

SELENIUM 

Illumination  and  Electrical  Conductivity.  Qn  the  Relation  between  Illumina- 
tion and  Electrical  Conductivity  in  Selenium,  A.  O.  Rankine.  Lond.,  Edin- 
burgh &  Dublin  Phil.  Mag.  &  JI.  of  Science,  vol.  39,  no.  233,  May  1920,  pp. 
482-488,  2  figs.  It  is  concluded  from  experiments  with  selenium  cells  that 
ultimate  increase  of  conductivity  of  selenium  is  proportional  to  fourth  root 
of  light  intensity. 

SEPTIC  TANKS 


Design.  Freeboard  and  Strength  of  ShiDS,  J.  Bruhn.  Int.  Mar.. Eng.,  vol.  25,  no. 
6,  June  1920,  pp.  500-503,  1  figs.  Examination  of  existing  rules  and  practices 
of  various  countries  regarding  freeboard  and  strength  of  ships.  Considerations 
towards  establishment  of  international  rules.  Paper  read  before  Instn.  Naval 
Architects. 

Engineering  Equipment.  Present-Day  Marine  Engineering  Equipment,  John  C. 
McKenzie.  Int.  Mar.  Eng.,  vol.  25,  no.  6,  June  1920,  pp.  511-512.  Compares 
efficiencies  of  stationary  power  plant  and  marine  power  plant.  Great  effi- 
ciency of  former  is  attributed  to  better  utilization  of  modern  equipment  in  it. 

Hull  Structure,  Testing.  Testing  the  Hull  Structure  of  Ships,  F.  K.  Ruprecht. 
Int.  Mar.  Eng.,  vol.  25,  no.  6,  June  1920,  pp.  519-521.  Test  schedule  for 
cargo  vessels.  Rules  and  methods  for  testing  peak  and  ballast  tanks  and 
forward  collision  bulkhead.     (To  be  continued.) 

Stabilization  by  Gyroscopes.  The  Stabilization  of  Ships  by  Means  of  Gyroscopes, 
P.  R.  Jackson.  Eng.,  vol.  109,  no.  2831,  Apr.  2,  1920,  pp.  462-464,  8  figs. 
Principles  of  stabilizing  by  gyroscope  system  with  mechanical  details  of  its 
application  to  ships.     Paper  read  before  Instn.  Naval  Architects. 

Ventilation  op.  Ship  Ventilation,  F.  R.  Still.  Jl.  of  Am.  Soc.  of  Heat.  &  Vent. 
Engrs.,  vol.  26,  no.  3,  Apr.  1920,  pp.  363-376,  13  figs.  Survey  of  practices  of 
typical  ships  of  various  classes. 

See  also  Lifeboats:  Yachts. 

SHIPYARDS 

Armstrong,  British.  The  Armstrong  Shipyard.  Eng.,  vol.  109,  nos.  2829,  2831, 
2832.  2834  and  2836,  Mar.  19,  Apr.  2,  9,  23,  May  7,  1920,  pp.  366-370,  14  figs, 
partly  on  supp.  plate,  pp.  434-437,  34  figs.,  pp.  469-472,  17  figs,  partly  on  supp. 
plate,  pp.  540-543,  11  figs.,  partly  on  four  supp.  plates,  pp.  601-603,  4  figs. 
Description  of  1000-ft.  shipbuilding  berth.  Details  of  reinforced-concrete 
portion  of  jetty  between  two  largest  building  berths.  Jetty  is  350  ft.  long 
and  30  ft.  wide  at  deck  level.  Details  of  reinforced-concrete  structures  designed 
on  Hennebique  system.  Plan  and  details  of  platers'  shed.  Details  of  angle- 
smiths'  shop.     (Continuation  of  serial.) 

Electric  Drive  for  Machinery.  Electric  Motors  for  Shipyard  Machinery, 
William  Harrison,  James  Goldsborough  and  William  H.  Easton.  Int.  Mar. 
Eng.,  vol.  25,  no.  6,  June  1920,  pp.  469-475,  11  figs.  Circumstances  governing 
choice  of  motor  are  discussed  and  comparative  advantages  of  individual  and 
group  drive  are  pointed  out. 

Furness,  British.  The  New  Furness  Shipbuilding  Yard  at  Haverton  Hill-on-Tees. 
Shipbuilder,  vol.  22,  no.  118.  June  1920,  pp.  421-437,  14  figs.  Total  area  of 
shipyard  is  about  85  acres  and  total  river  frontage  about  2500  ft.  All  machinery 
throughout  yard  is  driven  by  electrical  power. 


Hospital,  India.  Some  Sanitary  Installations',  and  an  Experiment,  in  Patna, 
F.  C.  Temple.  Indian  Eng..  vol.  68,  no.  17,  April  24,  1920,  pp.  234-236,  3  figs. 
on  3  supp.  plates.     Septic  tanks  and  filters  for  hospital. 

SEWAGE  DISPOSAL 

Acid  vs.  Chlorine  Process.  Sewage  Purification — Miles  Acid  System  Compared 
with  Chlorine  Process.  Public  Works  of  the  Navy,  Under  the  Cognizance 
of  the  Bureau  of  Yards  and  Docks  and  the  Corps  of  Civil  Engineers,  U.  S. 
Navy,  Bui.  no  31,  Apr.  1920,  pp.  84-93,  5  figs.  Based  on  practice  at  U.  S. 
Navy   training   camp. 

SHIP  CONSTRUCTION 

Alloy  Steels,  Use  of.  The  Use  of  Stainless  and  Other  Alloy  Steels  in  Ship  Con- 
struction, Leslie  Aitchison.  Eng.  &  Indus.  Management,  vol.  3  no.  18,  Apr. 
29,  1920,  pp.  55.3-556.  Author  discusses  problem  of  use  of  alloy  steel  for 
ship  plates  in  all  its  aspects,  and  although  he  does  not  think  it  possible  to  use 
non-carbon  steel  for  ship  plates,  he  is  of  opinion  that  stainless  steel  can  be  used 
for  many  of  smaller  parts  and  components  of  ships,  which  he  outlines. 

SHIPBUILDING 

England.  Notes  on  Our  Economic  Position  as  a  Shipbuilding  Country,  Alfred 
Yarrow.  Eng.,  vol.  109,  no.  2S31,  Apr.  2,  1920,  pp.  459-462,  4  figs.  Paper 
read  before  Instn.  of  Naval  Architects,  England. 

Production  Systems.  Production  Methods  in  Shipbuilding— I,  William  B.  Fer- 
guson. Indus.  Management,  vol.  59.  no.  6,  June  1920,  pp.  439-443,  1  fig. 
Relation  of  supervision  to  planning  and  scheduling  is  taken  up,  and  organization 
of  shipyard  is  discussed  with  particular  reference  to  functions  of  manager  and 
his  staff. 


•See  Merchant  Marine. 


SHIPPING 


SHIPS 


Cargo.  Notes  on  the  Dimensions  of  Cargo  Steamers,  John  Anderson.  Int.  Mar. 
Eng.,  vol.  25,  no.  6,  June  1920,  pp.  496-499,  4  figs.  Discusses  best  proportions 
of  der>th  and  breath  for  lengths  obtained  under  different  conditions  of  loading 
and  length  of  voyage.     Paper  read  before  Instn.  Naval  Architects. 

Cargo,  Machinery  for.  Installing  Machinery  and  Operation  of  7825  D.  W.  T. 
Cargo  Carriers,  C.  S.  Bookwalter.  Jl.  Engrs.  Club  of  Philadelphia,  vol.  37-6, 
no.  187,  June  1920,  pp.  241-245,  4  figs.  Operations  required  for  properly 
lining  turbines  and  reduction  gears  and  shafting. 


SHOP  COMMITTEES 

Co-operation  with  Unions.  Shop  Committee  Development  Possible  in  Unionized 
Plant,  Harry  Tipper.  Automotive  Industries,  vol.  42,  no.  22,  May  27,  1920, 
pp.  1224-1225.  Successful  development  of  shop  committee  in  an  English 
plant  is  quoted  as  showing  possibilities  of  organizing  shop  committees  in 
co-operation  with  unions. 

SHOVELS 

Electric.  Operating  Data  on  Large  Electric  Shovels  at  Queenstown  Development, 
L.  C.  M'Lure.  Eng.  &  Contracting,  vol.  53,  no.  20,  May  19,  1920,  p.  575, 
2  figs.  Chart  showing  energy  consumption  of  electric  shovel  under  actual 
working  conditions. 

SILVER  METALLURGY 

Cyanide  Plant.  A  Cyanide  Plant  Without  Frills,  Leroy  A.  Palmer.  Eng  & 
Min.  Jl.,  vol.  109,  no.  2.3,  June  5,  1920,  pp.  1260-1262,  1  fig.  Mill  built  for 
treating  200,000  tons  of  silver  tailings  at  Calico,  Cal. 

SLAG 

Blast-Furnace.  Blast  Furnace  Slag  in  the  Building  Industry  (Hochofenschlacke 
im  Baugewerbe),  A.  Moye.     Tonindustrie-Zeitung,  vol.  43,  no.  153,  Dec.  30, 

1919.  pp.  1380-1381.  Review  of  a  book  entitled  The  Use  of  Blast  Furnace 
Slag  in  the  Building  Industry,  by  A.  Guttmann,  which  is  a  summary  of 
numerous  publications,  the  source  of  all  information  being  given  in  a  biblio- 
graphy appended  to  work. 

SNOW  PLOWS 

Rotary.  Development  of  Snow  Fighting  Equipment.  W.  A.  Winterrowd.  Ry.  Age 
(Daily  Edition),  vol.  68,  no.  24a,  June  11,  1920,  pp.  1722-1726,  5  figs.  Canadian 
Pacific  heavy  rotary  plow. 

SNOW  REMOVAL 

Highways.     New  Method  of  Snow  Removal.     Can.  Engr.,  vol.  38,  no.  19,  May  6, 

1920,  pp.  437-438,  3  figs.  Christie  four-wheel-drive  truck  equipped  with 
bucket-type  conveyor  driven  by  Sterling  engine. 

SPRINGS 

Laminated.  Design  of  Laminated  Springs,  S.  H.  Jenkinson.  Nct  Zealand  Jl.  of 
Sci.  &  Technology,  vol.  3,  no.  1,  Feb.  1920.  pp.  16-15,  6  figs.  Formulae  are 
developed   for  computing  dimensions  in  terms  of  rcqun 

ibility.     It  is  figured  out  mathematically  that   spring  of   mi  ngth 

and  flexibility  would  be  obtained  by  making  each  leal  'nil  length  and  tapering 
each  one  for  whole  length  of  cantilever.  Such  spring,  however,  would  cut 
into  much  more  steel  and  would  offer  ttO  advantages. 


184 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


STEAM 

Alignment  Diagram.  A  Steam  Alignment  Diagram,  D.  Halton  Thomson.  Eng., 
vol.  109.  no.  2827,  Mar.  5,  1920,  pp.  301-305,  10  figs.  Based  on  equations  for 
properties  of  steam  propounded  by  Prof.  H.  L.  Callendar. 

STEAM  POWER  PLANTS 

Auxiliaries.  Electric  Drive  for  Station  Auxiliaries,  E.  E.  George.  Elec.  World, 
vol.  75.  no.  24.  June  12,  1920,  pp.  1365-1366.  Motors  operated  with  steam 
diverted  from  intermediate  stage  of  turbines  for  feedwater  heating  are  said 
to  be  more  economical  than  steam-driven  auxiliaries. 

Costs.  Power  Costs  During  Years  1914  to  1919,  Hubert  E.  Collins.  Indus. 
Management,  vol.  59,  no.  6,  June  1920,  pp.  467-472,  1  fig.  Summary  of  records 
of  14  representative  plants.  Conditions  that  prevailed  in  plants  are  surveyed, 
noting  changes  in  power  costs  that  took  place  during  the  years  of  the  war. 
Tables  of  costs  of  heating  industrial  buildings,  distribution  of  power  consump- 
tion between  various  departments  of  industrial  plants,  and  costs  of  softening 
boiler  feed  water  using  lime  and  soda  ash,  are  given. 

STEAM  TURBINES 

Geared,    Lubricating:   System    for.     Lubricating   System    for   Geared   Turbines, 

J.  Entile  Schmeltzer  and  B.  G.  Fernald.     Int.  Mar.  Eng.,  vol.  25,  no.  6,  June. 

1920,  pp.  508-510,   1   fig.     Standard  oiling  system  developed  by  Emergency 

iporation   for   adoption   on   vessels   equipped   with   geared  turbines. 

Paper  read  before  Soc.  of  Nav.  Architects  and  Mar.  Engrs. 

STEEL 

Galvanized,  Strength  of.  Metallographical  Study  on  Galvanized  Steel,  Y.  Taji. 
Eng.,  vol.  109,  no.  2827,  Mar.  5,  1920,  pp.  327-329,  19  figs.  Results  of  experi- 
ments. Of  special  interest  were  values  found  for  alternating  strength  of  steel 
bar  both  before  and  after  galvanization,  which  were  25.2  and  24  tons  per 
sq.  in.  respectively.     Paper  read  before  Soc.  of  Naval  Architects,  Japan. 

Nitrogen  in  Nitrogen  in  Steel,  and  the  Erosion  of  Guns,  H.  E.  Wheeler.  Min. 
&  Metallurgy,  no.  160,  April  1920,  p.  32.  Experiments  conducted  at  testing 
laboratory  of  Watertown  Arsenal. 

Sulphur  and  Phosphorus  in.  Sulphur  and  Phosphorus  in  Steel,  E.  E.  Thun. 
Jl.  Am.  Steel  Treaters  Soc,  vol.  2,  no.  8,  May  1920,  pp.  368-391.  Survey  of 
technical  literature  on  effect  of  sulphur  and  phosphorus  on  quality  of  steel. 
Outline  of  tests  to  be  conducted  by  representative  committee  appointed  upon 
initiative  of  Am.  Soc.  for  Testing  Materials,  U.  S.  Railroad  Administration 
and  Bur.  of  Standards  for  investigation  of  problem. 

Metallurgical  Theories  Conflict.  Foundry,  vol.  48,  no.  12,  June  15,  1920, 
pp.  467-468  and  p.  495.  Bibliography  on  effect  of  phosphorus  and  sulphur 
in  steel  compiled  by  joint  committee  of  several  technical  societies. 

The  Distribution  of  Phosphorus  in  Steel  Between  the  Points  AC1  and 
J.  II.  Whiteley.  Iron  &  Steel  Inst.,  Paper  9,  Annual  Meeting,  May 
6  &  7.  1920,  24  pp.  24  figs.  Steels  in  which  phosphorus  varied  from  0.006 
to  0.12  per  cent  were  heated  to  and  maintained  at  temperatures  between 
critical  points  Acl  and  Ac3.  Part  of  phosphorus  contained  in  Y-iron  diffused 
into  adjacent  ferrite.  At  temperatures  below  650  deg.  cent,  phosphorus 
diffused  extremely  slowly  in  ferrite;  above  this  temperature,  velocity  gradually 
increased,  and  above  800  deg.  cent,  it  was  rapid.  Velocity  of  diffusion  of 
phosphorus  in  Y-iron  also  increased  with  temperature. 

See  also  Chromium  Steel;  Chrome-Nickel  Steel;  Nickel  Steel. 

STEEL  CASTINGS 

Design.  Practical  Notes  on  the  Design  and  Treatment  of  Steel  Castings,  George 
F.  Preston.  Iron  &  Steel  Inst.,  Paper  7,  Annual  Meeting,  May  6  &  7,  1920, 
12  pp.,  9  figs.     Suggestions  to  designers  of  castings. 

STEEL,  HEAT  TREATMENT  OF 

Bam  BbaBINGS.  The  Heat  Treatment  of  Ball  Bearing  Steel,  Carl  T.  Hewitt.  Jl 
\m  Steel  Treaters  Soc,  vol.  2,  no.  8,  May  1920,  pp.  395-399,  5  figs.  Practice 
at  plant  of  Fafnir  Bearing  Co. 

Brazed  Fittings  for  Aircraft.     Heat-Treating  of  Brazed  Fittings  for  Aircraft, 

u"  \ni.  Mach  ,  vol.  52,  no.  23,  June  3,  1920,  pp.  1184-1186, 

.    '"-'s       I'  cal  list  of  steels  used  in  aircraft  work  with  their  approx- 
l  in. 'ili    pi 

QnKN'  "'S-     Fuels,  Burners  and  Quenching  .Mediums  for  Heat-Treatment, 

3     P     Rod  well       Machj     (N.   Y),  vol.  26,  no.  9,  May   L920,  pp.  837-840,  5 

''■'■        "ill     i,l    mil:,,.,       :ind   di-nilvalitagcs  of  different  kinds  Of  fuel  and 
PTJj  Igivi     description  of  results  obtained  by  various  quenching 

Toot  Habdi  ome  General  Principles  of  Tool  Hardening,  A.  E.  Bellis.    Jl. 

)'"  '  I     2,   no.  s,    M:,y    1920    pp.   364-367.      Emphasizes 

thai    practical    means   oi    controlling    results   from    foundry,   through   rolling 
annealing,  forging,  and   hardening,  is  to  maintain  uniformity  of  composition 
-  treal  men! 

STEEL,  HIGH-SPEED 

llu""  '      te   on    the    Structural   Constitution,   Hardening, 

ol    High-8peed  Steel  Containing  Chromium  and  Tungsten, 

Kotaro  Honda  and    I  :,1  ,  urn    Murakami.      Iron  &  Steel  [nst.,  Paper  [5,  Annual 

Meeting,  Maj  6  &  7,  [920,  1 1  pp      It  is  concluded  from  experimental  analysis 

high    peed    teel  containing  about  5  per  cent  chromium, 

\?  1 ind  ';  6  pi  i  cenl  carbon  consists  of  iron  dissolving  t.ungs- 

tiiNKMhd,    and  carbide.-,  CMC  :,iid   W(\  iii  five     l.ntc       Tuiigstein,  it 
■'■'     I im   temperature  at  vhicli,  during  cooling,  self-hardening 

!  M,    in.  i   h,, n,     ;  'ii. I    lirport  of  Iron   & 

steel  Ete  i  arch  tn  I    ol  Japan 


Testing.  A  Comparative  Test  of  High-Speed  Steels,  A.  J.  Langhammer.  Am. 
Mach.,  vol.  52,  nos.  19,  22  and  24,  May  6  and  27  and  June  10,  1920,  pp.  979- 
982,  1140-1143,  4  figs,  and  1227-1230.  Method  of  procedure  in  testing  sixteen 
different  commercial  brands  of  high-speed  tool  steel,  together  with  data  as  to 
performance  of  each  individual  tool,  its  chemical  composition,  heat  treatment, 
and  hardness. 

A  Comparative  Test  Upon  High-Speed  Steels — IV,  A.  L.  Langhammer. 
Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  21,  May  26,  1920,  pp.  969-975,  18  figs. 
It  is  concluded  from  tests  that  chemical  analysis  of  high-speed  steel  may  be 
used  only  as  indicator  of  its  possible  qualities.  It  is  advised  that  in  conducting 
a  test  no  less  than  four  specimen  tools  should  be  used,  and  in  order  to  get 
most  efficient  results  from  nigh-speed  steel  tools  they  must  be  operated  under 
heavy  duty. 

STEEL  MANUFACTURE 

Automobile  Steels.  The  Essentials  of  High-Grade  Steel  Manufacture,  W.  R. 
Shimer.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  6,  June  1920,  pp.  387-393. 
Selection  of  raw  materials. 

Electric-Furnace.  The  Manufacture  of  Steel  in  the  Electric  Arc  Furnace  (Le 
four  a  arc  pour  la  fabrication  de  l'acier),  H.  Verdinne.  Revue  universelle  des 
Mines,  vol.  5,  no.  2,  April  15,  1920,  pp.  107-132.  Economical  advantages. 
(Conducted.) 

Open-Hearth  Process.  Notes  on  Slag  Conditions  in  Open-Hearth  Basic  Steel- 
Making  Practice,  Jno.  F.  Wilson.  Iron  &  Steel  Inst.,  Paper  10,  Annual 
Meeting,  May  6  &  7,  1920,  22  pp.,  3  figs.  Opinion  is  expressed  that  in  fluid 
state,  slags  cannot  contain  any  "free  acids"  or  "free  bases,"  and  can  be  viewed 
as  solution  of  different  chemical  compounds  in  one  another.  "Free  acids"  or 
"free  bases,"  by  themselves,  it  is  said,  demand  higher  temperatures  to  bring 
them  to  a  molten  condition  than  is  usually  attained  by  steel  furnace  slag. 

The  Reduction  of  Silicon  from  the  Slag  in  the  Acid  Open-Hearth  Process, 
B.  Yaneske  and  G.  A.  Wood.  Iron  &  Steel  Inst.,  Paper  12,  Annual  Meeting, 
May  6  &  7,  1920,  20  pp.,  2  figs.  Five  examples  of  finished  steels  which  were 
found  to  contain  much  higher  percentage  of  silicon  than  was  expected  from 
finishing  additions,  are  described. 

STEEL  WORKS 

Electrically  Driven.  Direct  Curernt  Compared  with  Three-Phase  Current  for 
Driving  Steelworks  Plant,  C.  A.  Ablett.  Iron  &  Steel  Inst.,  Paper,  Annual 
Meeting,  May  6  &  7,  1920,  17  pp.  2  figs.  Direct-current  motors  are  preferred 
because  they  are  capable  of  speed  variation  over  wide  range  without  loss  of 
power,  while  three-phase  motors  are  not  capable  of  such  variation  without 
considerable  loss  of  power  unless  they  are  of  complicated  and  costly  type, 
"and  therefore  not  well  suited  to  many  steel  works  purposes." 

Lorraine,  France.  Lorraine  Steel  Works  in  French  Hands.  Machy.  (London), 
vol.  105,  no.  15,  April  8,  1920,  pp.  1023-1024  and  1039.  Abstract  of  report 
of  trade  commissioner  J.  F.  Butler  sent  from  Paris  to  Bureau  of  Foreign  & 
Domestic  Commerce  at  Washington,  giving  account  of  extent  of  industry  in 
annexed  territory,  difficulties  with  labor  under  new  ownership,  etc.  Output 
is  said  to  be  only  one-third  of  normal. 

Machinery,  French  Works.  Machinery  at  the  Steel  Works  of  the  Society  Nor- 
mande  de  Metallurgie,  Caen,  France.  Eng.,  vol.  109,  no.  2826,  Feb.  27,  1920, 
pp.  284  and  293-294,  24  figs,  partly  on  4  supp.  plates.  Metal  mixer,  ladle 
cranes,  soaking  pits,  and  billet-handling  cranes.     (Concluded.) 

Repair  Shops.  Steel  Mill  Electrical  Repair  Shop  Practice,  A.  J.  Standing.  Assn. 
of  Iron  &  Steel  Elec.  Engrs.,  April  1920,  pp.  19-28  and  (discussion)  pp.  28-45. 
Writer  claims  as  most  plants  are  rather  spread  out,  it  is  necessary  to  decide  on 
one  or  two  definite  policies;  first,  the  use  of  one  large  central  repair  shop  to 
which  all  damaged  apparatus  is  sent  for  repairs,  or  second,  the  use  of  a  some- 
what smaller  central  repair  shop,  together  with  several  small  local  repair 
shops  in  isolated  parts  of  mill.  Recommends  electrical  storeroom  in  conjunc- 
tion with  shop,  and  discusses  correlation  between  construction  and  main- 
tenance, etc. 

STRIKES 

Law  Governing.  The  Law  and  the  Labor  LTnions,  Kenneth  M.  Spence.  Indus. 
Management,  vol.  59,  no.  6,  June  1920,  pp.  433-438.  Exposition  of  law 
governing  coal,  railroad  and  other  strikes.  Rights  and  limitations  of  employees 
to  strike  and  of  employers  to  close  their  plants  and  cease  to  do  business,  are 
explained.  It  is  demonstrated  how  certain  rights  that  belong  to  an  individual 
do  not  belong  to  a  combination  of  individuals.  Theory  is  advocated  that 
disputes  in  industry  should  be  determined  on  a  broader  basis  than  mere  law, 
by  applying  social  and  economic  principles. 

STRUCTURAL  STEEL 

Preservative  Coatings  for.  Report  of  Committee  D-l,  Annual  Meeting,  Am. 
Soc  Testing  Matls.,  June  22-25,  1920,  32  pp.,  4  figs.  Theory  of  preservative 
coatings  for  structural  materials.     Tentative  specifications  for  turpentine. 


German.  German  Submarines, 
1920,  pp.  428-432,  9  figs, 
particulars. 


SUBMARINES 

A.  W.  Johns.     Eng.,  vol.  109,  no.  2830.  March  26, 
Information  as  to  types,  number,  cost  and  other 


SI  GAR 


Analysis.  The  Double-Polarization  Method  for  Estimation  of  Sucrose  and  the, 
Evaluation  of  the  Clargrt  Divisor.  Richard  F.  Jackson  and  Clara  L.  Gillis. 
Dept.  of  Commerce,  Sci.  Papers,  Bur.  of  Standards,  no.  375,  March  30,  1920, 
pp.  125-194,  2  figs.  Velocity  of  inversion  of  sucrose  was  measured  at  tempera- 
tures from  20  to  90  deg.  cent,  and  was  found  to  follow  exponential  law  proposed 
by  Arrhenius.  Hates  of  reaction  were  measured  for  three  different  concentra- 
tions of  hydrochloric  acid.  Time  required  under  different  conditions  to 
produce  99.99  per  cent  inversion  is  computed  and  tabulated. 
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TAPPING  MACHINES 

Multiple-Spindle.  Foote-Burt  "Way"  Tapping  Machines,  J. 
Maeh.,  vol.  52,  no.  19,  May  6,  1920,  pp.  975-977,  6  figs, 
machine  for  tapping  many  holes  simultaneously. 


TRACTORS 

V.   Hunter.     Am.  Camshafts.     Machining  Tractor  Camshafts,  Ralph  E.  Flanders.     Machy.  (N.  Y.), 

Multiple-spindle  vol.  26,  no.  9,  May  1920,  pp.  825-827,  6  figs.     Description  of  equipment  for 

milling,  centering,  turning  and  facing  operations. 


TELEGRAPH  LINES 

England.  Underground  and  Submarine  Telegraph  Lines  in  England  (Lignes  teleV- 
graphiques  souterraines  et  sous-marines  en  Angleterre),  M.  Ballet.  Annales 
des  Postes,  Telegraphes  et  Telephones,  vol.  9,  no.  1,  March  1920,  pp.  37-67, 
23  figs.  Operation  is  duplex  differential  or  Wheatstone  bridge.  Types  of 
installation  generally  used  are  quadruple  duplex  Baudot  and  double  duplex 
Baudot.     Schemes  of  connections  are  indicated  and  operation  studied. 

TELEPHONY 

Automatic.  Machine  Switching,  E.  B.  Craft.  Telegraph  &  Telephone  Age,  vol. 
38,  no.  10,  May  16,  1920,  pp.  276-282,  14  figs.  Apparatus  for  automatic 
telephony  developed  by  Western  Electric  Co. 

TESTING  MACHINES 

Repeated-Stress.  A  New  Repeated-Stress  Testing  Machine,  Jesse  B.  Dommers. 
Wisconsin  Engr.,  vol.  24,  no.  8,  May  1920,  pp.  297-299,  1  fig.  Machine 
designed  and  used  by  writer  at  research  laboratory  of  University  of  Illinois. 


TIDAL  POWER 


Stations.     The  Theory  of  Tidal  Power  Stations,  P.  Caufourier.     Engr.,  vol.  129, 
no.  3354,  Apr.  9,  1920,  pp.  372-373,  7  figs.     Diagram  of  mean  effective  power 

I        computed  for  following  data:  Area  of  basin,  1,000,000  sq.m.;  section  of  sluice, 
5.85  sq.m.;  half-amplitude  of  tide,  2  m.  at  neap  tide.     Translated  from  G6nie 


TILE 


Drain.  An  Investigation  of  Tests  of  Iowa  Shale  Drain  Tile,  W.  J.  Schlick.  Official 
Publication  of  Iowa  State  College  of  Agriculture  and  Mechanic  Arts,  vol.  16, 
no.  43,  Mar.  27,  1918,  71  pp.  18  figs.  Method  is  recommended  for  conducting 
sodium  sulphate  tests  which  is  said  to  have  been  found  quicker,  more  conve- 
nient and  more  economical  than  any  of  freezing  and  thawing  tests  or  other 
sulphate  tests  described.  Method  is  believed  to  be  well  adapted  for  use  by 
tile  manufacturer  as  rapid  approximate  determination  of  whether  his  products 
will  successfully  pass  Am.  Soc.  for  Testing  Materials  standard  freezing  and 
thawing  requirements  for  drain  tile. 


TIMBER 

Specifications.  Report  of  Committee  D-7, 
Matls.,  June  22-25,  1920,  13  pp.,  1  fig. 
tions  for  structural  Douglas  fir. 


Annual   Meeting  Am.   Soc.  Testing 
Proposed  revised  tentative  specifica- 


TIME  STUDY 

Job  Analysis.  Time  and  Job  Analysis  in  Management — III,  William  O.  Lichtner. 
Indus.  Management,  vol.  59,  no.  6,  June  1920,  pp.  487-491,  6  figs.  How  to 
prepare  ground  for  analysis  by  winning  over  superintendent,  showing  how 
to  talk  to  foremen  and  outlining  relationship  between  analyst  and  every- 
one with  whom  he  comes  in  contact  during  his  work. 

TIN 

Separation  from  Antimony.  Separation  of  Tin  from  Antimony.  Treatment  of 
Tin  by  Cupferron  (Separation  de  retain  et  de  l'antimoine.  Dosage  de  l'6tain 
par  le  cupferron),  A.  Kling  and  A.  Lassieur.  Comptes  rendus  des  Seances 
de  l'Academie  des  Sciences,  vol.  170,  no.  19,  May  10,  1920,  pp.  1112-1114. 
Successful  experiments  are  reported  with  use  of  sulphuretted  hydrogen  in  a 
hydrofluoric  medium. 

TITANIUM 

Uses.  Industrial  Uses  of  Titanium  (Note  sur  les  usages  industriels  du  titane), 
M.  F.  Bertrand.  Revue  universelle  des  Mines,  vol.  5,  no.  2,  Apr.  15,  1920, 
pp.  139-155,  7  figs.  Comparative  analyses  of  ferrotitanium  and  ferrocar- 
botitanium  are  included. 

•TOOL  MAKING 

See  Steel,  Heat  Treatment  of,  Tool  Hardening. 

TOWN  PLANNING 

Montreal.  Replanning  Montreal  and  District,  James  Ewing.  Jl.  Inst.  Eng.  of 
Canada,  vol.  3,  no.  6.  June  1920,  pp.  283-288.  Financial  advantages  derived 
from  good  city  planning  are  pointed  out.  As  example  of  disadvantages  of  not 
possessing  carefully  laid  plan,  case  of  Montreal  is  quoted. 

TRACTOR  ENGINES 

Motor  Boats,  Adapting  to.  Adapting  Truck  and  Tractor  Engines  to  Motor- 
Boat  Use,  Joseph  Van  Blerck.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  6, 
June  1920,  pp.  378-380,  5  figs.  Method  of  Wellman-Seaver-Morgan  Co., 
Akron,  Ohio. 

Rating.  Tractor  Standardization  and  Rating,  Oliver  B.  Zimmerman.  Wisconsin 
Engr.,  vol.  24,  no.  8,  May  1920,  pp.  307-309.  Formula  is  suggested  for  rating 
kerosene-burning  tractor  engines. 


TRANSFORMERS 

Oils  for.  Specifications  for  Transformer  Oils  (Cahier  des  charges  pour  la  fourniture 
des  huiles  de  transformateurs).  Revue  g£nerale  de  l'Electricit£,  vol.  7,  no.  22, 
May  29,  1920,  pp.  727-733,  8  figs.  Established  by  Technical  Committee  of 
Syndical  Chamber  of  Constructors  of  Heavy  Electrical  Material. 

Overload  Protector.  The  Alternating-current  Network  Protector,  H.  C.  Stewart. 
Gen.  Elec.  Rev.,  vol.  23,  no.  5,  May  1920,  pp.  427-428,  2  figs.  Device  for  pro- 
tecting network  against  overload  resulting  from  internal  failure  in  transformer. 

Voltage  Diagrams.  Fundamental  Principles  of  Polarity.  Phase  Rotation  and 
Voltage  Diagrams  of  Transformers,  A.  Boyajian.  Gen.  Elec.  Rev.,  vol.  23, 
no.  5,  May  1920,  pp.  374-385,  26  figs.  Fundamental  principles  first  as  applied 
to  single-phase  circuits  and  then  to  three-phase  circuits.  Their  bearing  on 
parallel  operation  is  discussed  and  practical  problems  are  solved. 

TUBES 

Brass,  Seamless.  Making  Seamless  Brass  Tubes,  Otis  Allen  Kenyon.  Iron  Age, 
vol.  105,  no.  16,  April  15,  1920,  pp.  1087-1092, 14  figs.  Describes  three  processes 
of  tube  making  employed  by  the  Bridgeport  Brass  Co.,  piercing,  cast  shell  and 
cupping. 

TUNNELS 

Hetch-Hetchy  Aqueduct.  Hetch-Hetchy  Aqueduct  Tunnel.  Public  Works, 
vol.  48,  no.  22,  June  12,  1920,  pp.  508-509,  2  figs.  Details  of  18-mile  concrete 
lined  11  ft.  3  in.  x  11  ft.  3  in.  rock  tunnel  through  Sierra-Nevada  mountains, 
which  is  to  deliver  400,000,000  gallons  of  water  to  San  Francisco  daily. 

TUNGSTEN 

Determination  in  Ores.  A  Volumetric  Method  for  the  Determination  of  Tungsten 
in  Ores  and  Concentrates,  George  M.  Enos.  Pahasapa  Quarterly,"  vol.  9, 
no.  3,  April  1920,  pp.  131-135,  1  fig.  Method  consists  in  acidifying  solution 
of  alkaline  tungstate  with  sulphuric  acid  and  reduction  of  tungsten  from 
hexavalent  to  tetravalent  state  in  acid  solution  by  means  of  Jones  reducer, 
and  finally  oxidizing  tungsten  to  hexavalent  condition  with  standard  solution 
of  potassium  permanganate. 

Powdered.  The  Manufacture  of  Pulverized  Tungsten  in  France  (La  fabrication 
du  tungstene  en  poudre  en  France).  Jl.  du  Four  61ectrique,  vol.  29,  nos.  7 
and  8,  May  1  and  15,  1920,  pp.  62-63.  Purification  is  effected  directly  on 
mineral,  instead  of  on  tungstic  acid.  Sulphur,  arsenic  and  phosphorus  are 
eliminated  by  several  roastings  and  tin  and  silica  by  special  electromagnetic 
treatments. 

U.  S.  ARMY 

Construction  Division.  The  Construction  Division  of  the  Army,  R.  C.  Marshall, 
Jr.  Jl.  of  Franklin  Inst.,  vol.  189,  no.  5,  May  1920,  pp.  581-601.  Summary  of 
work  done  during  world  war. 

VALVES 

Hydraulic,  Balanced.  Balanced  Hydraulic  Valve.  Eng.,  vol.  109,  no.  2826, 
Feb.  27,  1920,  pp.  281-282,  6  figs.  Valve  design  to  eliminate  leakage  at 
moving  parts  and  balanced  both  at  inlet  and  exhaust  ends. 

VENTILATION 

Auditoriums.  The  Ventilation  of  Large  Auditoriums,  Rav  S.  M.  Wilde.  Jl.  of 
Am.  Soc.  of  Heat.  &  Vent.  Engrs.,  vol.  26,  no.  3,  April  1920,  pp.  353-356. 
Advantages  and  disadvantages  of  various  systems  are  discussed.  Opinion 
is  expressed  that  down-feed  system,  where  fresh  air,  cooled  or  heated,  is 
supplied  through  main  ceiling  and  foul  air  exhausted  at  floor  line,  is  best 
method  of  air  distribution  for  large  auditorium. 

Sizing  of  Ducts  and  Flues.  The  Sizing  of  Ducts  and  Fluos  for  Ventilating  and 
Similar  Apparatus,  H.  Eisert.  Jl.  of  Am.  Soc.  of  Heat.  &  Vent.  Engrs.,  vol. 
26,  no.  3,  April  1920,  pp.  325-340,  5  figs.  Tests  of  Prof.  Rietsehel  with  ducts 
of  widely  differing  sizes  and  shapes  and  air  velocities  within  wide  ranges  are 
said  to  have  established  that  (1)  in  duct  of  uniform  cross-sectional  area  coeffi- 
cient of  friction  decreases  with  increase  of  velocity  of  flow,  and  (2)  velocity 
of  flow  and  other  conditions  being  the  same,  coefficient  of  friction  decreases 
with  increase  of  cross-sectional  area  of  duct.  Results  obtained  with  use  of 
Rietsehel  coefficient  of  friction  are  compared  with  those  obtained  with  use  of 
Taylor  coefficient. 

See  also  Ships,  Ventilation  of. 

VISCOMETERS 

Workshop.  A  Workshop  Viscosity  Meter.  Eng.,  vol.  109,  no.  2833,  Apr.  16, 
1920,  p.  509,  2  figs.  Consists  of  cup  with  handle  and  ball,  both  of  same 
curvature.  Oil  is  poured  in  cup  and  ball  is  then  pressed  against  it.  Time 
in  which  ball  drops  clear  of  cup  when  instrument  is  inverted,  divided  by 
constant,  gives  oil  viscosity  in  absolute  units. 
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Fra-.  ltcs  Paid  to  Heads  of  Families  (Le  sursalaire  familial),  Paul 

Ka;  1,  vol.  76,  no.  21,  May  22,  1920,  pp.  475-477.     Practices 

of   French   companies.     One   company,    for   example,    gi  38   wages   of 

.  :ir  to  employees  having  one  child,  600  francs  a  year  for  two 

children,  and  600  francs  a  year  for  each  child  above  two. 

German  Mechanics.  The  Cost  of  Labor  in  Germany.  Am.  Maeh.,  vol.  52, 
no.  23.  June  3,  1920,  pp.  1197-1198.  Tables  showing  minimum  wages  paid 
to  mechanics  in  different  parts  of  Germany  according  to  recent  wage  agree- 
ments. 

Gradual  Rise  of.  The  Evolution  of  Wage  and  Price  Levels,  H.  H.  Manchester. 
Am.  Much.,  vol.  52,  no.  22,  May  27.  1920,  pp.  1123-1127.  2  6gs.  Historical 
study  of  relation  between  wages  and  their  producing  powei 

See  also  Bonus  System. 

WARSHIPS 

Battle  Cruiser  II  M.  S.  Hood.  II.  M.  S.  Hood,  Eustace  D'Eyncourt.  Eng , 
vol.  109,  no.  2830,  Mar.  26,  1920,  pp.  423-426,  3  figs.  Principal  data:  Length 
between  perpendiculars,  810  ft.;  length  overall,  860  ft.;  breadth,  extreme, 
104  ft.;  load  draught,  mean,  28  ft.  6  in.;  displacement  at  load  draught,  41,200 
tons;  speed  at  load  draught,  31  knots;  oil  fuel  capacity,  4,000  tons. 

H.  M.  Battle  Cruiser  'Hood."  Eng.,  vol.  109,  no.  2830,  Mar.  26,  1920,  pp. 
397-399  and  414,  16  figs,  partly  on  4  supp.  plates.  Notable  departure  from 
existing  types  is  "blister"  surrounding  main  hull  of  ship  as  protection  against 
effective  attack  by  torpedo.  Propelling  machinery  consists  of  four  sets  of 
Brown-Curtis  turbines  driving  propeller  shafting  through  single  reduction 
gearing. 

Destroyers.  Geared  Turbines  for  Torpedo  Boat  Destroyers.  Int.  Mar.  Eng  , 
vol  25,  no.  6  June  1920,  pp.  479-480,  2  figs.  Arrangement  of  engine  room 
in  U.  b.  b.  Clemson.  Particulars  of  destroyer  are:  Displacement,  1200  tons- 
horsepower,  28,000;  speed,  35  knots. 

Reduction  Gears.  Experience  and  Practice  in  Mechanical  Reduction  Gears  in 
Warships,  H.  B.  Tostevin.  Eng.,  vol.  109,  no.  2832,  April  9,  1920,  pp.  474- 
j  a"d  i?'  482,  16  fies'  Chan6cs  introduced  since  1910  in  type  then  first 
adopted  by  British  Admiralty.  Attention  is  particularly  directed  to  sprayer 
used  for  lubricating  reduction  gears  of  British  torpedo-boat  destroyers.  Paper 
read  before  Instn.  Naval  Architects. 

WASTE  ELIMINATION 

Industrial  Opportunities  for.  Fields  for  Investigating  Waste  Elimination, 
A.  Thau.  Iron  Age,  vol.  105,  no.  17,  Apr.  22,  1920,  pp.  1155-1157.  Writer 
points  out  that  there  are  a  number  of  works  which  without  their  revenue 
being  supplemented  by  substantial  income  from  their  by-product  plants  would 
financially  be  unable  to  exist  and  tells  how  coke-oven  by-product  recovery 
began  He  adds  notes  on  heat  of  discharged  coke  for  steam  making,  putting 
incandescent  coke  into  blast  furnace,  a  coke-quenching  machine  in  England 
and  utilizing  carbon  dioxide  from  chimneys  in  a  German  iron  works. 

WASTES 


WATER  TREATMENT 

Chlorination.  Chlorination  as  a  Means  of  Disinfecting  Municipal  Water  Supplier 
G.  G.  Nasmith.  Contract  Rev.,  vol.  34,  no.  23,  June  9,  1920,  pp.  532-537 
Advantages  of  method,  with  notes  on  amounts  of  chlorine  required  by  differen 
waters. 

Pumps.  Modern  Pumps  for  Small  Water  Works,  Creed  W.  Fulton.  New  Englani 
Water  Works  Assn.,  vol.  34,  no.  1,  March  1920,  pp.  1-22  and  (discussion 
pp.  23-27,  11  figs.  Pumps  for  plants  where  daily  consumption  does  no 
exceed  3,000,000  gal. 

WATER  WORKS 

Motor-Driven  Pumps.     Motor  Driven  Centrifugal  Pumps  at  Quincy,  111.,  W    I  I 
Gelston.     Public  Works,  vol.  48,  no.  22,  June   12,   1920,  pp.  504-507,   1   figl 
Both  low-lift  and  high-lift  pumps  and  booster  pumps  are  driven  by  electricityl 
Water  Department  finds  these  pumps  "economical  and  very  reliable  and  satii 
factory,"  and  it  is  said  that  reserve  steam  equipment  is  seldom  used. 

Toronto.  Growth  of  New  Toronto  Waterworks  System  from  Village  Supply  tcj. 
Large  Plant,  E.  M.  Proctor.  Contract  Rec,  vol.  34,  no.  23,  June  9,  1920| 
pp.  518-522,  12  figs.     Present  average  daily  pumpage  is  2,500,000  gal. 

WATTMETERS 

Thermal.  The  Thermal  Storage  Demand  Wattmeter,  Paul  M.  Lincoln.  Elec.  .11.] 
vol.  17,  no.  6,  June  1920,  pp.  253-256,  6  figs.  Schematic  diagram  of  operation 
Reference  is  made  to  article  in  Trans.  Am.  Inst.  Elec.  Engs.,  vol.  37,  p.  189, 
explaining  principle  of  operation  of  thermal  wattmeter. 


WELDING 

See  Autogenous  Welding;  Electric  Welding,  Arc. 

WIND  TUNNELS 

Air-Flow  Visualization.  Study  of  Flight  Vortices,  F.  W.  Caldwell  and  E  N. 
Fales.  Eng.,  vol.  109,  nos.  2833  and  2834,  April  16  and  23,  1920,  pp.  501-504, 
9  figs.,  and  534-537,  15  figs.  Method  of  visualizing  air  flow  in  wind  tunnel 
by  fog  condensation  of  moisture  in  air  is  explained  and  photographs  of  flight 
vortices  thus  obtained  are  presented. 

Model  Experiments.  Wind  Tunnel  Studies  in  Aerodynamic  Phenomena  at  High 
Speed,  F.  W.  Caldwell  and  E.  N.  Fales.  Nat.  Advisory  Committee  for  Aero 
nautics,  Report  No.  83,  1920,  52  pp.,  42  figs.  Description  of  model  wind- 
tunnel  experiments,  McCook  Field  wind  tunnel  and  of  method  there  employed 
of  visualing  flight  vortices  by  condensation  of  moisture  in  air,  together  with 
account  of  model  tests  on  propeller  aerofoils. 

Static  Pressure  Gradients.  Static  Pressure  Gradients  in  Wind  Tunnel  Work, 
J.  G.  Coffin.  Aviation,  vol.  8,  no.  8,  May  15,  1920,  pp.  317-318,  4  figs.  Formula 
for  computing  tunnel  axis  force,  and  method  of  computing  pressure-gradient 
corrections. 

See  also  Laboratories,  Aeronautic. 


Municipal,  Disposal  of.  Disposal  of  Municipal  Wastes,  Joseph  Goder.  Public 
Works,  vol  48,  no.  19,  May  22,  1920,  pp.  444-446.  Writer  discusses  several 
methods  of  disposal,  giving  his  reasons  for  concluding  that  incineration  is 
decidedly  preferable  for  some  classes  of  waste  in  all  cases  and  for  all  classes 
m  some  cases.  Interrelation  of  collection  and  local  characteristics  of  several 
classes  of  waste  material  with  most  desirable  method  of  disposal  is  pointed  out 


•See  Elevators,  Ropes. 


WIRE  ROPE 


WOOD 


W  ATER  FILTRATION 

Mechanical.  .|r,Vst'K?tions  on  the  Presence  of  Alumina  Hydrate  in  Mechanically 
ii.. ..i  Water,  Norman  J.  Howard  and  Frank  Hannan.  Contract  Rec  ,  vol 
34.  no  20,  Maj  19,  1920,  pp.  154  165  Work  was  done  at  Toronto  filtration 
pla"  "  nee  oi  aluminum  hydrate  was  noticed  in  all  waters 

eJar'"""1  '  '■"    "'  Toronto  water,  however,  is  believed  to  be  devoid 

of  any  sum 


Drying.  Phenomena  of  Drying  Wood,  Harry  D.  Tiemann.  Jl.  of  Franklin  Inst., 
vol.  189,  no.  5,  May  1920,  pp.  645-648,  1  fig.  Analogistic  ex  planation  of 
"casehardening"  or  the  relations  of  "set"  and  stresses  that  occur  in  drying 
wood. 


WOODWORKING  INDUSTRY 


u  R  GAS 


Gas-Oh .Situation     Gs  Analysed,  J.  B.  Klumpp.    (las  Age,  vol 

OH,  June  10,  1920,  pp     10      .-.  .,.,„,,  ,„  prepared  by  Gas-Oi 

ol  Am    Gas   Usn.  for  emerg  mittee  conference. 


Production 

a  I'. 
March  27,  , 

city  illuminating  gas  are  pointed  oul     ind  various  cesses  ol 

'  •-■'■  are  d.   cribed    nol  iblj    Di  Uwil    Fleischei  and  Humphreys- 


Addition  of  Water  Gas  to  Citj    illuminating  Gas  (L'introduction  du 

Genii   Civil,  vol   76,  no.  13, 
'/'  '  ■  -  '■  PP   306-312,  12  figs      Economics  resulting  from  adding  water 


V,  Vll.lt    II  \\l\li;i; 


Ca'-"  '    '■  tei   Hammei  ...  Conduit     i  ormed  of  Two  or 

""'  Different  Di  tm.  tei       I  alcul  de  coup  de   belier  dans  les 

conauitea  iormfee  de  deux  ou  di 
'/""'       Bulletin  Technique  de  la  Suisse  Romande,  vol    46,  no    in    Via 

nuta  foi   variou      pei  ial  ca  -        (I  ontinuation 


Costs.  Accumulation  of  Costs  in  Woodworking,  Carle  M.  Bigelow.  Indus.  Manage 
ment,  vol.  59,  no.  6,  June  1920,  pp.  480-482.  Interpretation  of  woodworking 
factory  costs. 

workmen's  compensation- 
Kentucky  Coal  Mine.  Coal-Mine  Compensation  in  Kentucky,  Herbert  M. 
Wilson.  Coal  Age,  vol.  17,  no.  25,  June  17,  1920.  pp.  1250-1262.  Inspection 
reports,  safety-engineering  service,  low  cost  and  checking  up  of  experience 
records  are  said  to  be  features  of  system  designed  to  exceed  possibilities  of 
mutual  or  self-insurance. 


■See  also  Laihh-rs. 


ZINC  INDlVrKI 


OKLAHOMA,  Missouri  and  Kansas.  The  Zinc  Industry  of  the  Tri-State  Field, 
Francis  .ludson  Tietsort.  Compressed  Air  Mag  .  vol.  25,  no.  5,  May  1920, 
pp.  9635-9643,  15  figs.  Survey  of  conditions  with  notes  on  future  production 
and  marketing  problems.  Work  of  Am.  Zinc.  Inst,  in  developing  einc  industry 
is  noted. 
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Edwards  Street,  Kitchener,  Ont.,  "Tarvia-X"  pavement. 

Tarvia  Towns  in  Ontario— 


These  three  Ontario  towns  shown  above 
have  had  the  usual  gratifying  experience  with 
Tarvia. 

In  1916  the  authorities  of  Kitchener  and 
Ingersoll  built  a  "Tarvia-X"  pavement  over  a 
concrete  base,  while  in  1913  Waterloo  follow- 
ed the  specification  for  a  Tarvia  Modified 
Modern  Pavement. 

In  the  future,  if  traffic  conditions  require 
it,  an  occasional  "Tarvia-B"  treatment  will 
keep  these  roads  in  excellent  shape — mudless, 
dustless,  frostproof  and  automobile-proof — at 
an  extremely  low  cost  for  upkeep. 

Tarvia    is     the     material     that     has     made 


thousands  of  miles  of  roads  stand  up   under 
the  hard  usage  of  modern  motor  traffic. 

To  have  smooth  easy  avenues  of  transport 
and  travel  is  a  vital  necessity  of  any  country. 
They  are  the  arteries  of  commerce  and  trade, 
and  today  are  forging  a  new  link  between  the 
producer  and  consumer. 

Such  roads  built  and  maintained  with  Tarvia 
cost  only  a  little  more  than  plain  waterbound 
macadam.  Their  superiority  is  immeasurable 
in  comfort  and  convenience,  and  their  extreme 
cheapness  in  maintenance  makes  them  most 
economical  in  the  end. 

Illustrated  booklets  telling  about  the  various 
Tarvia  treatments  free  upon  request. 


Presert/es  koads-Prei/ents  Dust 


Special   Service    Department 

This  company  has  a  corps  of  trained  engineers 
and  chemists  who  have  given  years  of  study  to 
modern  road  problems.  The  advice  of  these 
men  may  be  had  for  the  asking  by  any  one 
interested. 

If  you  will  write  to  the  nearest  office  regarding 
road  problems  and  conditions  in  your  vicinity, 
the  matter  will  be  given  prompt  attention. 


ST.  JOHN.  N.B. 
HALIFAX.  N.S. 

SYDNEY,  N.S. 


Company 


MONTREAL      TORONTO 
WINNIPEG   VANCOl  \  IK 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY   AND   HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE   HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND     HAND     POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS 

LACHINE,     P.  Q. 


Montreal. 


Toronto. 


P.O.  ADDRESS:   MONTREAL,   P.Q. 
CABLE    ADDRESS     "DOMINION" 

Sales    Offices  : 
Ottawa.  Winnipeg.  Edmonton. 


branch  offices  and  works: 
Toronto.  Ottawa.  Winnipeg 


Regina. 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 
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NOVA  SCOTIA  STEEL  ...  COAL  CO., 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     and     SPLICE     BARS 

TRACK   BOLTS  and  SPIKES 

MACHINE     and     CARRIAGE    BOLTS 

SQUARE   TWISTED  REINFORCING  BARS 

BOILER    SHIP    and    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS.    TIRES    AND    SLEIGH    SHOE 

MARINE    FORGINGS 

OF 

A  LL 

DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 

GENERAL   SALES  OFFICE;  HEAD  OFFICE; 

Windsor  Hotel,  NEW    GLASGOW, 

MONTREAL.  Nova  Scotia 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,   New  York.  Codes:  Consolidated  Steel  Corporation,    ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


C0N5TECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

Barcelona,    Bogota,    Buenos    Aires,    Calcutta,    Christiania,    Copenhagen,    Havana, 

Johannesburg,    Lima,    London,    Managua,    Mexico  City,    Milan,     Montreal,     New 

Orleans,  Rio  de  Janeiro,  San  Francisco,  Santiago,  Seattle,  Shanghai,  St.   John's, 

Sydney,  Toronto,  Valparaiso,  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars— Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 


Boring.       Drilling     and 
Machines,  Horizontal. 
Bridges. 


Milling 


Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 


Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 

Frogs  for  Steam  and  Electric  Rail- 
roads. 

Gas  Engines  800  h.  p.  and  over. 

Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 

Ingot  Molds. 

Machine  Tools. 

Machinery,  Special,  designed  to 
order. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  "Consteco"  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Planers.  Detrick  and  Harvey. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Presses,  Hydraulic,  complete. 

Pumps   and    Pumping   Engines. 

Rails— Light,  Heavy,  Tram  or 
Girder,  etc.,  and  Accessories. 


Railway  Shop  Machinery. 

Rivets.        K 

Rolling  MillMachinery  and  Equip- 
ment. 

Roofing. 

Screws,  Wood. 

Shafting,  Cold  Rolled  and  Cold 
Drawn. 

Shapes,  Standard  Structural  and 
Bethlehem. 

Sheet  Bars. 

Sheets,  Plain,  Galvanized,  Flat  and 
Corrugated,  Blue  Annealed. 

Shipyard  Machinery. 

Sidings. 

Skelp. 

Slabs. 

Spikes. 

Staybolt  Iron. 

Switches  for  Steam  and  Electric 
Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire     Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,    quick    service,    and    dependable    attention    to   every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight,packing,country  of  destination, etc., and  purposesfor  which  the  materials  \  5  required 
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Lubricants 


For  Manufacturing, 
Mining    and   Milling 

Cylinder  oils 

Imperial  Valve  OH 
Imperial  Cylinder  Oil 
Imperial  Capitol  Cylinder  OU 
Imperial  Beaver  Cylinder  Oil 
Imperial   20th    Century  Cylin- 
der OH 

ENGINE  OILS 

Imperial  Kearsarge  Engine  Oil 
Imperial  Solar  Red  Engine  Oil 
Imperial  Atlantic  Red   Engine 

Oil 
Imperial    Junior    Red    Engine 

Oil 
Imperial   Bayonne   Engine  Oil 
Imperial   Renown   Engine  and 

Dynamo  OU 
Imperial  Standard  Gas  Engine 

Ol 
Imperial  Ario   Compressor   Oil 


The  Supreme  Test — Service 


THERE  is  only  one  test  for  a  lubricant  and  that  is  "service" — 
service  rendered  under  service  conditions.     The  full  benefit  from 
capital  sunk  in  expensive  machinery  can  only  be  reaped  through 
correct  lubrication — the  best  lubricants  properly  applied. 

Imperial  Lubricants  need  no  introduction.  They  are  known  and 
used  from  coast  to  coast.  They  are  graded  for  every  type  of  machine ; 
are  Canadian  made  from  the  finest  crudes  and  readily  obtainable  in 
all  parts  of  the  Dominion. 

Choose  your  lubricants  from  the  Imperial  line.  Take  advantage 
of  our  offer  of  free  consultation.  Both  aim  to  assist  you  to  insure  that 
production  shall  bear  a  true  relation  to  the  time,  thought  and  money 
expended  in  equipment. 

Correct  lubrication  means  the  selection  and  proper  application  of 
the  right  lubricant  for  each  machine.  Correct  lubrication  actually 
promotes  maximum  profits,  increasing  production  per  unit  and  decreas- 
ing depreciation  charges,  fuel  and  repair  bills. 

Imperial  Lubrication  Engineers  are  at  your  service  for  consulta- 
tion in  solving  troublesome  lubrication  problems.  Their  advice  is 
free.     Write  to  us  at  56  Church  St.,  Toronto,  or  to  any  of  our  branches. 


IMPERIAL  OIL  LIMITED 

Power  ♦  Heat  *  Light  ♦  Lubrication 

\  BRANCHES   IN  ALL   CITIES       I 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  and  ERECTORS 

Estimates  and  Designs  Furnished  on  all  Glasses  of  Steel  Work 

Street  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns. 

Annual  Capacity  36,000  Tons. 


Straus  Bascule  Bridge  over  Gataraqui  River,  Kingston,  Ont. 

16(1  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS 


COMPANY 
LIMITED 


HAMILTON.    -    CANADA 
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Many  of  Canada's  finest  dams,  bridges  and  buildings  stand  on  foundations    that  were  built  either  under  water  or  through  .water 
by  The  Foundation  Company  Limited.     They  all  testify  to  the  range  of  the  company's  ability  and  the  posltiveness  of  their  methods. 


YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANDLING  MATERIAL 

BY  USING  THE  PORTABLE  SCOOP  CONVEYOR 

It  saves  6  to  12  shovellers. 

It  will  handle  any  material: 
Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Firms 
are  Cutting  their  Costs  by  this 
Machine. 

Write  for  Prices  and 
Bulletin  "E.M." 

The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Sole  Canadian  Agents 

ST.  JOHV  'NJ3  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 
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The  World's 

Standard  Sheet  Packing 

Rainbow  Sheet  Packing  —  the  original 
red    sheet — has    given    the    mechanical 
world    30    years    of    unexcelled     service 
under  the  most  exacting  conditions. 
There  are  instances  of  gaskets  cut  from 

Rainbow  Sheet  Packing 

being  found  in  excellent  condition  after 
20  years  of  dependable  service  in  high 
pressure  steam  lines.  Jnsist  on  the 
"Rainbow"  Diamond  trade  mark  to 
ensure  this  dependable  service  in  your 
steam  lines. 

Our  nearest  branch  will  be  glad  to  send 
you  a  catalogue  on  request  and,  if  you 
wish,  one  of  our  technical  experts  will 
gladly  help  overcome  your  packing 
troubles. 

( Jenuine  Rainbow  Sheet  Packing  is  made 
in  Canada  by 

Dominion  Rubber 
System 

Service  Branches 

Halifax,  London,           Saskatoon, 

Our     Dominion    Hose,  St.  John,  Kitchener,        Edmonton, 

Packing    and     Industrial  Quebec,  North  Bay,        Calgary, 

Rubber  Goods  are  all  the  Montreal,  Fort  William,  l.ethhridfte, 

Same  HiAb  Standard   as  Ottawa,  Winnipeg,         Vancouver, 

Dominic n    Friction    Sur-  Toronto,  Brandon,            Victoria. 
face  Belting.                                                     Hamilton,    Reftlna, 


I0MIN1O] 

RUBBER 


BELTING  Transmission:  "Dominion"  Keewatin "  Para" 
Conveyor:      "  Rookproof "      "Canadian"      "  Hiheat "      Klevator: 

Dominion'  'Rockproof"  "Endurance".  Agricultural:  "Lumber 
King"    "Star"    "Western"     tirain   Elevator:  "  Metcall  Standard" 

-i    i  .,■.■.  renw  "     '  ( train  King  ". 

HOSE    Air:     "Kushion  Kover"    "Para"     "4810    Virtite",     Steam: 
Indestructible"    "Rockproot"    "Para"     Water:     "Indestructible" 

Kushion  Kover  "   "Para".   Suction:  "  Para  "   "Star rrade". 

Gardens:  "Canadian  "  "  Dominion  "  "  Star  ". 

PACKINGS    Sheet:    "  .loin  -Tin-  "     "Star"     "Importers"     Rod: 

'  !abi  B<   tos "      '   inadian  "     Valves:   "  Monl  real 

"  '  Commercial  "    "  '  lanadian  ". 

MISCELLANEOUS       Mats,     Mattina.     and     Floo •.     Plumbei  ' 

Itii      Rubber  I  o  ered  Roll     l    id  ion   I  api  .  Splic I  ompound 

Hard     Rubbei     '  ■ I        rub  ng .     Rim        ^<>i, 

Is,  Jai    Rubbi  i      Moulded  <  ■ I 


MEAO-MORRISOil 


PRODUCTS 


Manufactured  in  Canada 

STEAM  HOISTS 

ELECTRIC  HOISTS 

MINE  HOISTS 

BRIDGE     ERECTING    EN- 
GINES 

CLAM  SHELL  BUCKETS 

ORANGE  PEEL  BUCKETS 

DREDGES 

COAL  AND  ORE  HANDLING 
PLANTS 

CONVEYING  MACHINERY 

ASHES  HANDLING  MA- 
CHINERY 

COAL  CRUSHERS 

WEIGHING  LARRIES 

CAR  PULLERS 

TRANSPORTERS 

HOISTING  TOWERS 

BUNKERING   EQUIPMENT 

SWINGING  ENGINES 

CABLE  RAILWAY  SYSTEMS 

COAL  SCREENING  PLANTS 

McCASLIN   BUCKET   CON- 
VEYORS 

Dependable  Service 

Contractors  for  Complete 
Material  Handling  Plants 


AGENTS: 
HOWARD  TURNBULL,  Toronto 
KELLY  POWELL,  Winnipeg 
ROBERT  HAMILTON,  Vancouver 

Put  Your  Problem   Up   to    Us  ! 


CANADIAN  MEAD-MORRISON  CO 

.:■'■   LIMITED    . 

285  BEAVER  HALL  HILL.  1 
MONTREAL 

'!' WORKS:  WELL  AND    O  N  T. 
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GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co.,  Montreal,  25,000,000 

Medicine  Hat,  Alta.,  6,000,000 

St.  Johns,  Que.,  3,000,000 

Fredericton,  N.B.,  2,000,000 

Woodstock,  N.B.,  1,000,000 

Cartierville,  Que.,  1,000,000 

Aylmer,   Que.,  1,000,000 

St.  Rose,  Que.,  500,000 

Laval  des  Rapides,  Que.  300,000 

Berthier,  Que.,  300,000 


THE  NEW  YORK  CONTINENTAL 
JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


pr-     -    "  - 


RAYMOND 

Concrete 

PILES 

The  exclusive 

Raymond  Method 

The  Raymond  Method  is 
the  ONLY  method  of 
concrete  pile  formation  in 
which  the  concrete  is  cast- 
in-place  in  a  spirally  rein- 
forced steel  shell  which  is 
left  in  the  ground.  The 
shell  is  left  in  the  ground  to 
make  CERTAIN  that 
underground  conditions  will 
NOT  distort  or  weaken  the 
"green"  concrete  pile  co- 
lumn. 

A  Form  for  Every  Pile 
A  Pile  for  Every  Purpose 


Also  Special  Concrete  Work 


AMBURSEN 

and  all  types  of 

DAMS 

and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  us  to  show  you  pho- 
tographs of  work  accom- 
plished. 

We  are  -prepared  to  do 
all  kinds  oj  hydraulic 
work  and  concrete  struc- 
tures. 
Ambursen  Hydraulic 
Construction  Co.  of  Canada 


Bedford  Construction  Company 


Limited 


(P.  PAGANO,  Pres. 


(FORMERLY  CAVICCHI  &  PAGANO) 

V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'l.  Mgr.  J.  J.  HERBERT  Sect.-Treas.) 


RAILROAD  CONTRACTORS 


NOW  OPERATING: 


Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 


OFFICES    AT 


HALIFAX,      N.S.    &    EAST    ST.    JOHN,    N.B 


"  --•  —  er 
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Better  Belting 
with  Efficiency 
"Built  In" 

Efficiency  is  a  result— in  our  belting  it  is 
the  culmination  of  thousands  of  experi- 
ments and  tests  over  a  period  of  fifty 
years. 

The  outstanding  factor  in  creating  trans- 
mission efficiency  in  our  Dominion  Friction 
Surface  Belting  is  our  special  friction  rubber 
compound  which  gives  our  belts  a  pulley- 
gripping  quality  that  prevents  practically  all 
wastage  of  power  through  slippage. 

Dominion 
Friction  Surface 


Belting 


will  transmit  all  the  power  that  any  belt 
can  be  made  to  transmit  because  every 
ounce  of  material  is  carefully  tested  by 
our  experts  to  make  sure  that  it  is  up  to 
our  high  standard. 

This  "Built-in  Efficiency"  is  backed  by 
the  service  of  our  belting  engineers,  who 
are  ready  to  demonstrate  its  value  without 
charge  or  obligation. 

Phone  or  wire  our  nearest  service  branch. 


'DOMlNlOJd] 

^  RUBBER, ; 


Our  Dominion  Hose, 
Packing  and  Industrial 
Rubber  Goods  arc  all  the 
Same  llifth  Standard  as 
Dominion  Friction  Sur- 
fac  <■  ItcltlnS. 


Dominion  Rubber 

System 
Service  Branches 


Halifax, 

St.  John, 

Quebec, 

Montreal, 

Ottawa, 

Toronto, 

Hamilton, 

London, 

Kitrhener 

North  Bay, 


Fort  William, 

Winnipeg, 

Brandon, 

Reglna, 

Saskatoon, 

Edmonton, 

Calgary, 

Lethbrldge, 

Vancouver, 

Victoria, 


MARCONI 

Wireless  Apparatus 

for  marine,  land  &  aircraft  stations 
Installed  —  Operated  —  Maintained 


Marine  Switchboards  manufactured  and  installed. 


The  Marconi  Wireless  Telegraph  Co.of  Canada, 


LIMITED 


HEAD  OFFICE:   11    ST.   SACRAMENT  ST..   MONTREAL 

DIVISIONAL  offices: 
Vancouver.  Winnipeg,  Toronto,  Halifax.  St.  John's,  Nfld. 


Members  having  copies  of 
the  July  1920  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


This  Journal  is  printed  by 


THE 

MODERN 
PRINTING 

COMPANY 


MONTREAL'S 
HIGH    GRADE    PRINTERS 

QUALITY       SERVICE       SATISFACTION 

ASK  FOR  OUR  PRICES 
BEFORE  PLACING  YOUR 
ORDERS  FOR  PRINTING 

39  Dowd  St.,  MONTREAL  Tel.  Main  112 
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TKe  "House  of  Homes"  installs 
Turnbull  Elevators 

ADAMS'  fine  new  Home  Furnishing  Store  on  Yonge 
Street,   Toronto,   is  a  splendid  structure.     It  is, 
indeed,  a  credit  to  the  craftsmanship  of  Canadian 
Architects,  Engineers  and  Contractors. 

We  are  glad  that  Turnbull  Elevators  have  been  chosen 
for  its  elevator  equipment. 

For  in  this  new  "House  of  Homes"  sterling  service  and 
efficiency  will  be  gained — and  "Turnbull's"  will  do  their 
part — just  as  they  are  doing  in  buildings  of  every  kind 
across  the  continent. 


urnbull 


MANUFACTURING  CO  TORONTO 


Head  Office  and  Works: 
John  Street,  Toronto 


Montreal  Office: 
202  Mappin  Building 


A  recent  Installation  of  5  G.  &  McC.  double  Drum  Sectional  Water- 
Tube  Boilers  in  course  of  erection. 


0.  &  McC.  CO. 

SECTIONAL 

WATER-TUBE 

BOILERS 

Are  equipped  with  m  large 
Headers,  Steam  and  Water 
Drums  and  Connecting  Nipples 
of  increased  size,  thus  providing 
positive  and  rapid  circulation 
and  increased  steaming 
capacity. 

EVERY  PART  SUBJECTED  TO  STEAM 
PRESSURE  IS  MADE  OF  FORGED  STEEL 

uir  nun  n  steam  engines,  steam 

Wr  KM  I  TURBINES,  RETURN 
Ilk  UUIbU  TUBULAR  and  WATER- 
TUBE  BOILERS,  PUMPS,  CONDENSERS, 
HEATERS,  TANKS,  etc..  Also  SAFES, 
Vaults  and  Safety  DEPOSIT  BOXES. 

Catalogs    and    Further    Information 
will  be  Sent  Free  on  Request. 


the  goldie  8c  Mcculloch  Co.,  limited 

HEAD  OFFICE  AND  WORKS,  GALT,  ONTARIO,  CANADA. 


TORONTO   OFFICE: 

Suite  1101-2 

Bank  of  Hamilton  Bld'g. 


WESTERN  BRANCH: 

248    McDermott    Ave., 
Winnipeg,  Man. 


QUEBEC  AGENTS: 

Ross  &  Greig, 

400  St.  James  St., 

Montreal,  Que. 


BRITISH  COLUMBIA  AGENTS: 

Robt.  Hamilton  &  Co., 

Vancouver,  B.C. 
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FRASER,  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need         .... 


Our  Experience  Includes  :-- 

Dams,  Power  Plants,  Paper  and   Pulp   Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,   Industrial  Plants  and  Towns. 


PACKARD  Transformers— Meters 

Furnace  Transformers 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND  FOR  BULLETINS 

The  PACKARD  ELECTRIC  CO.  Ltd 

Factory    and    Head    Office:     ST.  CATHARINES,  Ontario 

BRANCH  OFFICES  : 

725  Power  Building,  703  Confederation  Life  BIdg, 

MONTREAL  WINNIPEG 

401  Temple  Building, 
TORONTO 


AGENTS:     Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


J.  T.  Warren,  738-llth  Ave  West,  Calgary,  Alta. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of  : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  I860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth" 
(On  Government  Dredge  No.  109) 


ST.GMMO*  '!'!LGAt,t*k    £rL  I 

|  STPAUUN+    — f     tmrS*      M-    J 


DESANGES 


STEUSTACM 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      *  .  • 


EAST  ANGUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 
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S  P  RAC O 


THEONLY 

CENTER  JET 

NOZZLE 


Sectional  View  Showing 
Action  of  Center  Jet 


IMITATION  IS  THE   SINCEREST  FORM   OF 

FLATTERY   BUT   DOES   NOT  ALWAYS 

SECURE  THE  SAME  RESULTS 

In  a  recent  comparative  test,  the  prospective  customer — 
who  made  the  test  personally— proved  to  his  entire  satisfaction 
that  the 

SPRACO  CENTER  JET  NOZZLE 

is  the  most  efficient  on  the  market,  and  he    then    installed    the 
largest  cooling  pond  in  the  world. 

NON  CLOGGING 

The  most  important  points  of  superiority  of  the  SPRACO 
NOZZLE  disclosed  in  this  test  were  its 

NON  CLOGGING  FEATURE 

AND 

COMPLETE  ATOMIZATION 

Full  particulars  of  this  test  will  gladly  be  sent  on  request. 

Write  for  bulletin  No.  C-16.  J 

SPRAY   ENGINEERING   CO. 
BOSTON,    MASS. 

Mfgrs  of  Spraco  Air  Washers  and  Cooling  Ponds,  Spraco  Paint  Guns 
and  Cement  Sprayers,  Spraco  Nozzles,  Vaughan  Flow  Meters,  etc. 


Hollow  Conical  Formation  Produced 
by  Ordinary  Nozzles 


Solid  Conical  Formation  Produced 
by  Spraco  Nozzle 


. 


'  —~-~_ 


SPRAY  ENGINEERING  COMPANY 


WE  are  builders  of  railway  vehicles  to  suit  every  requirement  of  passenger, 
freight  and  general  service  on  steam  and  electric  lines  either  to  the 
purchaser's  or,  if  required,  to  our  own  designs  and  specifications  for 
home  or  export  orders.     Among  our  many  other  products  are  the  following: 


STEEL 

Castings 

Rolled  Bars 

Pressed  Work 

Couplers 

Springs 

Bolsters 

Brake-Beams 

Draft-Arms 

Railway  Trackwork 

Rolling  Mill  Rolls 

Etc. 


IRON 

Malleable  Castings 

Rolled  Bars 

Chilled  Wheels 

Drop  Forgings 

Roller  Side  Bearings 

Etc. 


If  not  mentioned  here,  it  is 
probably  an  "Etc." 


FERRO-ALLOYS 

Castings 

Crusher  Jaws 

Dipper  Teeth 

Bucket  Lips 

Pins  &  Bushes 

Crank  Shafts 

Crank  Pins 

Roll  Shells 

Special  Trackwork 

Rolling  Mill  Rolls 

Etc. 


Our  plants  are  thoroughly  equipped  for  large  and  efficient  production,  and  we  invite 

correspondence  from  those  interested. 

Kindly  address :  Sales  Department,  P.O.Box  180,  Montreal. 


CANADIAN  CAR  &  FOUNDRY  CO.,  LIMITED 
CANADIAN  STEEL  FOUNDRIES,  LIMITED. 
THE    PRATT    &    LETCHWORTH   CO.,  LIMITED. 


PLANTS  AT 


MONTREAL,        AMHERST,  N.S.,       WELLAND,  Ont.,        BRANTFORD,   Ont.      anc    v   ^     ^LLIAM,  Ont. 
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Aerial  Photography 


An  unusual  view  of  Windsor  St.  Station,  Montreal. 


Anew  and  effective  means 
of  artistic  portrayal  which 
has  quickly  gained  favour 
with  progressive  advertisers. 

This  picture  of  Windsor  Station, 
Montreal,  and  some  of  the 
surrounding  buildings,  taken  at  a 
low  altitude,  brings  out  detail 
which  can  be  shown  only  in  aerial 
photographs. 

We  have  had  considerable  exper- 
ience in  this  field,  and  are  in  a 
position  to  quote  on  industrial  plants, 
railways,  canals  and  other  engineer- 
ing projects. 


''-We0 

404  Lake  of  the  Woods  Bldg., 

Telephone  Main   8059 


MONTREAL 


E=- 


SEXTION  OF   METAL    STAIRS 


Factory  Stairs! 

Cut  shows  section  of  Bois  Patent  Interlocking  Metal 
Stair  which  we  manufacture.  Has  many  excellent 
qualities,  strength,  rigidity,  fireproof,  any  tread 
desired.  Easy  erection,  moderate  price.  Ask  for 
further  particulars. 

.AncHor  Bar  SKyligKts! 

A  glance  at  cut  shows  strength  and  simplicity  of  this 
type  of  skylights.  Especially  designed  for  use  on 
large  areas.  Finish  may  be  either  copper  or  galvanized 
iron.     Let  us  send  you  full  particulars. 


GEO.W.  REED  &  CO.  Limited,  Montreal 


68  YEARS  IN  BUSINESS 


&*££ 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  slide  valve, 
vertical,  horizontal 
simple  and  compound. 

Boilers 

Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 

Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 


Montreal  Office: 
Phone  Westmount  6800. 


Toronto  Office: 
20  Victoria  Street. 


Fraser  Universal  Convertible  Grinders 


MEET  FINE  GRINDING 


REQUIREMENTS 


Has  12  changes  of  table  speeds 
and  12  changes  of  work  speeds. 


Do  more  work.  Do  better  work 
than  with  a  large  machine— espe- 
cially in  connection  with  tools,  jigs, 
fixtures,  etc.,  by  using  this 
machine. 


Four  sizes:  10  x  30  in.,  12  x  30  in., 
10  x  40  in.  and  12  x  40  in. 


By  the  change  of  heads  the  machine 
can,  be  converted  into  an  efficient 
high-speed  internal  grinder;  also  a 
surface  grinder  of  considerable 
range. 

Write  for   prices    and    particulars. 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305   St.  James  Street,  Montreal 
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BOILERS 


^Purposes 

The  recent  additions  to 
our  boiler  shops,  with  the 
installation  of  new  and  most 
modern  equipment,  have 
placed  us  in  a  better  position 
than  ever  to  take  care  of 
your  boiler  and  steel  plate 
work. 


There  are  seventy-five 
years  of  experience  and 
ability  behind  every 
Waterous  boiler  you 
buy. 


Boilers  in  Stock 

1—54  x  14   Horizontal 
2—60x14  " 

4—66  x  16  " 

14-72x18  " 

2—40  H.P.  Locomotive 


BRANTFORDj,ONTARIO,CANADA 


HYDRAULIC 

PAPER  MILL 

TURBINES 
ND  PUMPS 

MACHINERY 

Our  shops  are  equipped  for  build- 
ing   TURBINES   of   the  largest 

Engineers  and 
Man  ufacturers 

sizes   and   high    speed  PUMPS 
of  large  capacity  for  medium  and 
low    heads.       Two     turbines    of 

of  high   speed  News  Machines  and 
other    Paper    Machines    of 

20,000    H.    P.    are    now    under 

both  Fourdrinier  and 

construction. 

Cylinder  types. 

DOMINION  ENGINEERING  WORKS, LIMITED 

MONTREAL,  QUE. 

Canadian  Builders  of  I.  P.  MORRIS  HYDRAULIC  MACHINERY 

UNDER   ARRANGEMENT   WITH 

The      Wr        Cramp      &      Sons,      Ship      and      Engine      Building      Company. 

U as - 
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Why  Specifications  Should  Call  For 
The  "McAvity"  or  "World" 

1.  Because  any  product  bearing  this  trademark  is  the  result  of  engineer- 
ing practice  unequalled  in  the  Dominion. 

2.  Because  the  McAvity  experts  are  constantly  taking  test  of  their 
product  on  a  "Riehle"  75  ton  testing  machine. 

3.  Because  the  use  of  McAvity  Brass  Valves  in  great  engineering 
enterprises  has  proved  conclusively  that  they  represent  a  standard  of 
manufacture  which  cannot  be  surpassed. 

T.  McAvity  &  Sons,  Limited 

ST.  JOHN,  N.B. 

MONTREAL  WINNIPEG  VANCOUVER 

TORONTO,  Harvard  Turnbull  &  Company,  207  Excelsior  Life  Building. 


'McAvity"    Brass 
Angle    Valve 


"McAvity"    Brass 
Globe  Valve 


Canada  W'RE&  Cable  Company  Limited 


TORONTO 


Phone  Belmont  2300 


AXf  E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra   Plough    Steel. 


District    Offices    and 
Warehouses 

674  Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  I  fill 
MONTREAL 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 
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^^^^^  THE  NONBREAKABLE  ^      •% 

^^  HACK    SAW     BLADES  \J 

Lead  the  way  to  faster  and  more  efficient  metal  cutting.    They  are  made  of 
the  toughest  steel  obtainable  and  are  heat  treated  to  just  the  right  degree. 
Consequently  they  have  the  foundation  to  withstand  hard  usage. 
When  properly  used  SIMONDS  HARD  EDGE  HACK  SAW  BLADES 
are  unbreakable.   They  do  not  shell  teeth.  Made  in  standard 
lengths  for  hand  or  machine  use. 

Simonds  Canada  Saw  Co. 

LIMITED   

THE  SAW  MAKERS  " 


MONTREAL 

St.   John,   N.B. 
Vancouver,  B.C. 


Copper  Products  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


TRANSPORTATION  BUILDING 
120  St.  James  Street         -         MONTREAL 


Telephone  Main  7560 


Cable  Address :  "COPPRO" 
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MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyse*  and  Tests  of  all  Materials  including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  27  YEARS 


CRANE 

MALLEABLE  FITTINGS 

CRANE 

LIMITED 

HEAD  OFFICE  S  WORKS 

1280  ST.  PATRICK  ST 

MONTREAL 

BRANCHES : 

Toronto,    Winnipeg,  Vancouver 

SALES  OFFICES 

:              Halifax,       Quebec,       Ottawa,        Calgary. 

Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 
SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytlcally  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White— Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

"CONIAGAS"  A.B.C.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 

— — -      **  — ^— =^^= 

f s- 
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Yarrows  ltp 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESQUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

ADDRESS:  P.O.  Box  1595,  VICTORIA,     B.C., CANADA 


Exide  Storage  Batteries 

FOR 

Central  Lighting  and  Power  Stations 

Electric  Hoists  and  Elevators 

Oil  Switch  Service 

Mine  Locomotives 

Industrial  Trucks,  Etc. 

Chas.  E.  Goad  Engineering  Co.  Ltd. 


105  BOND  ST., 
TORONTO 


253-255  BEAVER  HALL  HILL, 
MONTREAL 


vjJcOMOTn^ 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Go. 

MAIN  OFFICE  AND  WORKS 


GEAR    AND  FRICTION    DRIVEN       DftCHFI     I    F  IIKIOIC      STORAGE    BATTERY    LOCOMO. 

GASOLINE    LOCOMOTIVES-21/2      HWVntmt,       ILLIHUId  TIVES-1  TO  8  TONS  ON 

TO  25  TONS  ON  DRIVE  WHEEL  U.    S.   A.  DRIVE  WHEELS 


Genuine)/ Oak 
MADE  IN  CANADA 

From 
British 
Stock 


"GENUINE  OAK" 

When  it  Comes  to  a  Question 
of  Belting? 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  J^mes  Street,  Montreal. 

Branches  -TORONTO,  VANCOUVER.  ST.  JOHN.  N.B. 


IAPIDOIITH 

fcMi^BMl      TRADE    MARK      ft™™™ 

"VifAKES  concrete  floors  dustproof  and  wear- 

•L'A    proof   and  hard   as  granite  by  chemical 

action. 

Easily  flushed    on   either   old   or   new  floors. 

Action  immediate   with   no  delay   to   factory 

routine. 

30,000,000  square  feet  of  concrete   floors   were 
lapidolized  in  1918  alone. 

Specified  by  leading  engineers   and    architects 
everywhere. 

Send  for  specification  form,  book   of  testimo- 
nials and  sample  of  hardened  concrete. 


MANUFACTURED    BY 

L.  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,    -    NEW  YORK 

Distributed  bi 
Evans,  Coleman  &  Evans,  Ltd.,  Vancouver,  B.C.  &  Victoria,  B  C. 
The    Western    Supply    &    Equipment    Co.,    Calgary,     Edmonton    A 

Lethbridge,  Alta. 
John  B.  Keeble  &  Co.,  Toronto  &  London,  Ont. 

Rhodes  Curry  Co.  Ltd  ,      Amherst,  N.S.      Halifax,  N.S.    Sydney.  N.S. 

New  Glasgow,  N.S. 
MacKenzie  &  Thayer,  Ltd.,  Saskatoon,  Sask. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Moncton,  N.B. 
N.  J.  Dinnen  &  Co.,  Winnipeg,  Man. 
Cowen  Co    Ltd.,  St.  Johns.  N.F. 
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f  IKNK1NS  VAIVfS 


Engineers  who  appreciate  the  importance  of 
Dependable  Valve  Service  invariably  specify 
Jenkins  Valves.  Because  QUALITY  and 
SERVICE  are  both  guaranteed  by  the 
Jenkins   Diamond  Trade   Mark. 

Look  for  it  when  buying. 

Jeixkiivs  Bros^ 

pmN^Hii^^MMLI  MIT  ED  ■^^^■^^^Q«!f!',>> 
Need  Office  and  Works:  fOSSr  Rent  5r.  Montreal  con. 

EUROPEAN    6BANC«    O  GBCAT   QUEEN   ST.    KINGSWAV  LONDOM  W.CZ  ENQJ 
4geflc>**    "*  o//  /Ae  Pn/iopo/  Countries  of  M*  WOrkf 


B.  J.  COQHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and    WORK: 


Ontario  St.  East 

DARLING  and  DAVIDSON 


MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 


INQUIRIES   SOLICITED 


Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 

Works    at:     Fort    William,    Ont.,    St.   Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.Q. 


STRUCTURAL  STEEL  AND 
PLATE  WORK 

FOR 
Steel  Plants,  Ore  and  Coal  Mines  and  Quarries 


* 
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Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smokestacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chutes.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow,  Nova  Scotia 
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WE    MAKE 
STEEL- 
TANKS 

OF       Al_l_       KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT  = 

STRUCTURAL 
STEEL   WORK 

OF    EVERY    DESCRIPTION 


MacKINNON 
STEEL  CO. 
LIMITED 

Head  Office: 
SHERBROOKE,  Que. 

Montreal  Office 

404 

New  Birks  Building 


MANITOBA  BRIDGE  AND  IRON  WORKS  LIMITED 


WINNIPEG 


Canada 


STEEL    STRUCTURES 
Buildings  —  Offices,     Warehouses 

and     Industrial    Plants,  etc. 
Bridges  —  Railway,    Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric,  Travelling,  etc. 
Towers — Transmission. 
PLATE  WORK  —  All  kinds 
STEEL   TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forcings,  Upset  Rods 
Recent    installation   of    Hydraulic 
Upsetting   Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

ShipbuUdlng 

Ships'  Bolts  and  Spikes  Plain  and 
Galvanized,  General  Forgings, 
Tail  Shafts,  Propellors, etc.. 


Castings 

Grey    Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers,  Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 


Galvanizing  Plant,  Road  Building  and  Earth  Handling  Equipment 


CONSTRUCTION 

Oil  Storage,  Gafoiine  Tanks,  Air  Receivers,  Pneumatic  Water  Supply  Tanks, 

Smoke  Stacks,    Boiler    Breeching,    Riveted  Steel  Pipe,   Bins  and    Hoppers. 

Heavy  and  light  steel  plate  construction  erected  anywhere. 

Toronto  Iron  works 


Head  office: 
royal  bank  bldg 


LIMITED 

TORONTO 


works: 

CHERRY  STREET 


Wickes  Vertical  Water  Tube  Boiler 

Ask  us  why  engines  are  never  wrecked  and  steam  turbines  never 
have  eroded  and  clogged  blades  and  nozzles  when  using  this  boiler. 

Ask  for  Bulletins — Saving~Coal  in  Steam  Power-plants— 

and 

Aids  in  the  Selection  of  a  Steam  Boiler. 

SENT  FREE. 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 


Great  Height  of  Steam  Room  Insures  Dry  Steam 


SALES 
New  York  City,  1716  West  St.  Bldg. 
Chicago,  76  West  Monroe  St. 
Pittsburgh.  1218  Empire  Bldg. 


OFFICES 

Boston,  201  Devonshire  St. 
Detroit,  1116  Penobscot  Bldg. 
Seattle,  736  Henry  Bldg. 

Steel  Case  Setting  Increases  Efficiency 


-V 
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Machinery  Bargains 


50  K.  W—  D.C.  125  Volt  direct  connected 
Robb-Armstrong  engine  generator  set  with 
marble  switchboard  and  instruments.  A  1 
condition. 

38"  x  12'  LeBlonde  D.B.G.  quick  change 
geared  engine  lathe.    Rebuilt  like  new. 

22"  x  14'  American  D.B.G.  quick  change 
geared  engine  lathe.    A  1  condition. 

5  ft.  Cincinnati-Bickford  full  universal 
radial  drill,  like  new. 

Over  50  good  machines  in  stock.  Write 
for  our  list  and  prices.  We  can  save  you 
money. 


THE 


Blashill  Wire  Machinery  Co. 

Limited 

SALESROOM  and  OFFICES  MACHINE  SHOPS 

307  ST.  JAMES  ST.        182  SHEARER  ST. 


MAIN  3431 


VICTORIA  1427 


MONTREAL,  Que. 


W.C.LEITCH,     JAMES  LAURIN.C.E.,     J.EMILE  VANIER.C.E.. 
Vlce-Pres.  President.  Sec.-Treas. 


Montreal  Crushed  Stone 
Company,  Limited. 


PLANT  AT 


ST.VINCENT  DE  PAUL,P.Q. 

on  River  des  Prairies,  opposite  Montreal 


Largest  Plant  in  CANADA  and  most  up  to 
date  in  the  world. 

Capacity  4000  Tons  a  Day. 

All  sizes  and  grades  of  the  best  hard  lime 
crushed  stone  produced. 


Main  Office: 

590  UNION  AVE., 

MONTREAL,  P.Q. 


44 


PANGBORN 

ROOM    INSTALLATION 

S  A  N  D-  B  LASTS 


•* 


if  J  L         Spy     I 


'  PC  "    Room 
Sand-Blast 


are  used  by  Uncle  Sam 
and  the  largest  and  most 
progressive  manufactu- 
rers in  this  Country — 
because  they  have  in 
actual  practice  saved  in 
wages  alone  their  entire 
cost  within  a  year. 

A  constant  change  of 
air  from  8  to  10  times  a 
minute  provides  the  best 
possible  working  condi- 
tions for  the  Operator. 

Hygienic  types  with  the 
Operator  working  outside 
the  Room. 


P.  O.  Box  8513 


I  Send  a  Postcard  for  New  Catalog  No.  247 

ILBURN 

Carbide  Lights  j 

Describing  in  detail  the  new  scientific 
generation  principle  which  makes  the 
Milburn  lights  more  reliable,  econom- 
ical, and  effective  than  any  other  lights 
on  the  market. 

, :  Send  for  the  new  catalog  today. 


THE  ALEXANDER  MILBURN  COMPANY 

1420-1428   W.  Baltimore   St.,   Baltimore,  Maryland 


PHILADELPHIA 


PITTSBURGH 
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THE  JOHNSON  FRICTION  CLUTCH 


MANUFACTURED  AND  SOLD 
ON  AN  ENGINEERING  BASIS 

Our  specialty  is  clutch  engineering.  Every  clutch  problem  in  our  hands 
receives  individual  consideration,  and  such  special  treatment  as  the  case 
requires.     With  a  clutch  that  per-    /mm  _» 

mits  of  modification,  with  the  men  ^^  1"^W 


of  experience  to  handle  it,  we  have 
been  universally  successful  in  meet- 
ing the  conditions  wherever  good 
clutch  service  is  required. 

Write  for  Catalog  "D" 

And  Booklet,  "Clutches  As  Applied 

To  Machine  Building." 

Double  Clutch 
Canadian  Agents:  with  Pulleys 

Williams  &  Wilson,  84  Inspector  St.,  Montreal. 
Canadian  Fairbanks  Morse  Co.  Ltd.,  Montreal  and  Branches 


THE  CARLYLE  JOHNSON  MACHINE  CO.  mawchcstTrconh 


Single  Clutch 
with  Pulley 


|    J—J    ! 


Crushed  Stone 

HARD     CLEAN     LIMESTONE 
IMMEDIATE  DELIVERY  IN  ANY  QUANTITY 

Rebuilt  Contractors  Equipment 


NEW 

& 

RELAYING 


RAILS 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
404  McGill  Bldg.,  MONTREAL. 


John  T.  Farmer 

COMBUSTION  ENGINEERING  CORPORATION 

STOKERS:   TYPE  E,  TYPE  K,  COXE 

GREEN  FUEL  ECONOMISERS: 

ASH    CONVEYORS: 

PUMPS. 

REGULATING    APPARATUS: 
BALANCED  DRAFT  REGULATION, 
S.C.  FEED  WATER  REGULATORS, 

UEHLING  CO2  RECORDERS, 
WATER    AND   STEAM  FLOW  METERS. 

ACCESSORIES: 
TURNER  BOILER  BAFFLE  WALLS, 
ROTO    BOILER  TUBE  CLEANERS, 
EVERTITE     BOILER     COVERING, 
HYTEMPITE  FIRE  BRICK  CEMENT. 


CORISTINE  BUILDING, 


MONTREAL 


The   Rail  Joint  Company  of  Canada,  Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


ROGER  MILLER  &  SONS  Limited 

Engineers  and  Contractors 


Docks 
Canals 


—  WE  FEATURE 

Harbors 
Foundations 


Breakwaters 
Industrial  Plants 


Head  Office  :  Lumsden  Bldg., 


TORONTO. 


~ 
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WHY  NOT  INCREASE  THE  EFFICIENCY  

OF  YOUR  PLANT  BY  INSTALLING 

REMOLD  DRIVING  CHAINS 

For  the  transmission  of  power  either  to  Lineshafts,  Countershafts,  or  direct  to  the  machines 

from  electric  motors,    the   Chain-drive    is   the   most   commercially  efficient  and  technically 

sound  form  of  transmission  yet  devised  for  factory  driving. 

One  Quality  Onty—The  Best 


Best  because  all  Renold  Chains  are  made  of  the  finest 
steel.  In  workmanship,  heat  treatment,  uniformity 
and  precision  they  are  unexcelled,  likewise  unequalled 
in  design.  The  Renold  reputation  for  making  only  the 
best  throughout  years  of  manufacturing  experience 
is  a  guarantee  of  exceptional  service  and  quality. 


Renold  Chains,  being  positive,  yet  flexible,  prove  them- 
selves a  big  factor  in  increasing  the  rate  of  production 
and  in  raising  the  quality  of  the  product.  With  this 
form  of  transmission  equipment  the  engine  or  motor 
may  be  started  and  run  during  the  day  and  during  the 
night  without  any  decrease  in  the  transmission  efficien- 
cy and  under  almost  any  conditions. 


NO  SHOP  OR  FACTORY  IS  TOO  HOT,  TOO  COLD, 
TOO  DRY   OR  TOO  WET  FOR  RENOLD  CHAINS. 


The  accumulated  experience  in  connection  with  power  transmission  schemes  all  over  the  world  places  us  in  a 
unique  position  for  dealing  with  all  problems  relative  to  the  better  transmission  of  power. 

Chain  Drives  are  the  high  road  to  economy. 

Consider  the  many  advantages  to  be  gained  by  the  installation  of  Chain  Gear — then  CONSULT  US. 

HANS    RENOLD    OF    CANADA    LIMITED     

11  ST.  SACRAMENT  STREET    -     -    MONTREAL. 


JACK  PINE 
TAMARACK 

Our  stocks  are  put  up  1",  2",  and  3"  x  3" 
and  wider  x  8  ft.  and  up — separate  widths, 
random  lengths  in  Merchantable  grade, 
random  widths  and  lengths  in  Cull  grade. 

Your  enquiries  will  be  appreciated  and 
will  have  prompt  attention. 

"   WE  HAVE  FACILITIES  FOR 
DRESSING  AND   MATCHING   " 


Bartram  &  Ball  Limited 

WHOLESALE  LUMBER 
Drummond  Bldg.,    MONTREAL,  QUE. 


Montreal         Toronto  Winnipeg         Ottawa 


The  Hughes  Owens  Company 

LIMITED 

Executive  Offices.  Montreal. 


Our  Montreal  Store  has  recently  moved  into 
the  spacious  warehouse  at 

247  Notre  Dame  Street  West. 


In  addition  to  our  regular  lines — Blue  and  Black 

Print    papers,   Engineering   and  Draughting 

Instruments,  we  now  handle  Scientific 

and    Laboratory    Apparatus    of    the 

most  reliable  maker. 


LITERATURE  AND  INFORMATION 
CHEERFULL  Y  S UPPLIED. 


Call  upon  or  write  our  nearest  store. 
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PROFESSIONAL    CARDS 


James  Ewing,  E.  S.  M.  Lovelace,  B.A.Sc, 

M.E.I.C.  M.E.I.C. 

Altheod  Tremblat,  A. M.E.I.C. 
Mem.  Board  of  Directors  Q.L.S. 

EWINQ,  LOVELACE  &  TREMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bd.  of  Ry.  Commission    Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING,  14  PHILLIPS  SQUARE, 
Tbl.  Upt.  1100  MONTREAL 


Wilms  Chipman,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc  C.  E. 
M.  Am.  W.  W.  Assoc. 

CHIPMAN     &     POWER 

CIVIL -ENGINEERS 

Witer  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  otber  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 

MAIL  BUILDING  C.P.R.  BUILDING 

TORONTO  WINNIPEG 


Walter  J.  Francis,  C.E. 
M.E.I.C. 
M.Am  Soc.C.E., 
M.Insi.C.E 


F.  B.  Brown,   M.So., 
M.E.I.C. 

Mem.Am.Soc.M.E 
Mem.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "Walfban,  Montreal."  W.U  Code. 
Long  Distance  Telephone:  Main  5643. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS.   ETC. 

h  anbury  a.  budden  cable  address 

812  Drummond    Blds..  "Brevet" 

Montreal 


Douglas  Bremneb,  C.E.,  A. M.E.I.C. 

I.  H.  Nobris,  M.E.,  A  M.E.I.C. 

A.  Reginald.  M.  MacLban,  M.Se.,  Ph.D. 

Major  A.B  McEwen.D.S.O.,  C.E.,  A.M.E.I.C. 

V.  C.  Moolton,  B  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction  Work 

in  all  Branches. 

Tel.Up  3539   65  McG  ill  ( Allege  Ave.,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,  Sewerage  and    Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  7M. 


J.  M.  ROBERTSON 


LIMITED 


Consulting  Mechanical  and 
Electrical   Engineer 


625  Coristlne  Building 


MONTREAL 


209  Beaver  Hail  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plana,  Blue  Print*, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING.  ETC. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Tearing  Engineers  and  Chemists 

320  Lagauche tiere  St.  W.,        Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches:  Toronto  and  Winnipeg. 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm . 
Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Bldg.,  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


J.  L.  R.  Parsons,  B  A.,' M.E.I.C.  President. 
W.  R.  W.  Parsons,  M.E.I.C.  Vice-President. 
J.  N.  de  Stein,  C.E.,  M.E.I.C.  Manager. 
A.  N.  Ball,  D.L.S.,  A.M.E.I.C. 
K.  N.  Crowther,  D.L.S.,  A.M.E.I.C. 
C.  H.  Biddell,  D.L.S.,  A.M.E.I.C. 


PARSONS  ENGINEERING  CO.YIPANY 

Engineers    and    Surveyors.        Water    Supply, 
Sewerage  and  All  Municipal  Work.     Reports  and 

Estimates,  Supervision  and  Inspection. 
1704  Scarth  Street,  REGINA  —  Phone  2909 


V.  I  Smart.  B.A..  C.E, 

M.E.I.C. 


J.  A.  Burnett,  E.E.. 

A.M.E.I.C. 


Smart  &  Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779  MONTREAL 


M.E.I.C. 
Mem.  Am.  Soc 

Tel.  M.  8569 
M.  E. 

F. 

A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of    Waste    Heat    and    Steam, 

Heating  andjVentilating,  etc. 

128  BLEURY 

ST.            -             MONTREAL 

A.M.E.I.C.  Ass.  A.I.E.E. 

DeGASPE  BEAUBIEN 

B.Se. 

Consulting  Engineer 

Tbl.  M.  8240 

28  Royal  Insurance  Building,      MONTREAL 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,  B.So. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 
Illuminating  Engineering,  Industrial  Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 
Drummond  Building,  Telephonei 

MONTREAL  Uptown  833. 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Conorete 
and  Architectural  Engineering. 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constbucttno  Engineers 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 
108  South  La  Salle  Street,  Chicago,  IU. 
125  Strand,  London,  W.  C.  2,  England. 
395  Collins  St.,  Melbourne,  Australia. 


A.  B. 

SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL  —  TORONTO 


PROCESS  ENGINEERS,  LIMITED 

CHEMICAL  ENGINEERS 

Consultation  on  Chemical  Processes 

Specialty— Paper  Mill  Operations 

McGill  Bldg.,  501  Fifth  Ave., 

Montreal  New  York 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 


<>' 
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1920 

Ontario  General  Professional 

Meeting 

AT   THE   CLIFTON    HOTEL 

Niagara  Falls,  Ontario 

September  16th,  i*7th,  and  isth. 


^£&   GENERAL  PROFESSIONAL  MEETING  OF  THE  INSTITUTE 

sponsored  by  the  Ontario  Provincial  Division  will  be  held 
under  the  auspices  of  the  Niagara  Peninsula  Branch  on 
the   above   dates.     Members  are  asked  to  arrange  their 

holidays  to  permit  of  their  attendance  at  what  promises  to  be  the 

best  professional  meeting  ever  held. 

The  programme  will  not  be  burdened  with  technical  papers. 
Outdoor  trips  and  entertainments  will  be  features  of  the  meeting. 

The  Welland  Ship  Canal  and  Niagara  Power  Developments  of 
the  Hydro-Electric  Power  Commission,  two  of  the  largest  pieces  of 
construction  work  on  the  continent,  will  be  visited. 

The  Clifton  Hotel  offers  excellent  accommodation  and  the 
finest  scenic  location  to  be  found. 

Ladies  will  take  part  in  all  the  functions  and  the  programme  is 
being  specially  arranged  to  provide  for  their  entertainment. 

Professional  Meeting  Committee 

Ontario  General  Professional  Meeting. 

F.  W.  CLARK,  A.M.E.I.C.,  Chairman 
S.  R.  FROST,  A.M.E.I.C.,  Sec.-Treas. 


are  without  question  the  only  type  of 
macadam  construction  which  will  meet 
the  present  day  demands  of  motor  traffic. 

B  U  T  W  H  Y  do  all  Engineers  and  Municipalities 

insist  on  specifying 

DOMTARBOND  ? 

BECAUSE 

1.  It  is  the  best  prepared  road  tar 

2.  Its  deliveries  are  prompt 

3.  Its  prices  are  right 


DOMTARBOND 

DOMINION  TAR  &  CHEMICAL  COMPANY,  LIMITED 


SYDNEY,  NOVA  SCOTIA 
SAULT  STE.  MARIE,  Ont. 


Canadian  Head  Office: 
171  ST.  JAMES  ST.,  MONTREAL. 


Branch  Office: 
53  YONGE  ST.,  TORONTO, 


[L 
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TO  FACIUTATE  THE  ACQUIREMENT  AND  INTERCHANGE 
.;  Or  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS, 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH,  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO   THE  PUBLIC" 


SEVENTH  GENERAL  PROFESSIONAL  MEETING 

NIAGARA  FALLS,  ONT.,  SEPTEMBER  16-17-18,  1920. 


SEPTEMBER  1920 


PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTnTJTE  OF  CANADA, 

AT  176  MANSFIELD  STREET,  MONTREAL 
I.   Ill  Nn    4 


Canada's  Chief  Industrial  Need 


Canada's  chief  industrial  need  at  present  is  not  only  increased  production — 
but  increased  QUALITY  in  its  increased  production.  It  is  vital  not  only  in  our 
domestic  markets,  but  also  in  the  world's  markets  overseas  where  need  of 
goods  has  flung  the  gates  open  for  a  time  but  only  QUALITY  of  goods  can  keep 
the  gates  open  for  all  time. 

To  the  manufacturer  seeking  to  increase  both  the  quality  and  quantity  of 
production,  S  K  F's  foresight  in  organizing  a  scientific  research  for  the  study 
of  bearing  application  and  design  is  of  value,  we  believe.  For  it  enables  the 
manufacturer  to  place  his  bearing  problems  in  the  hands  of  this  technical 
staff  with  the  assurance  that  a  sincere  attempt  will  be  made  to  solve  them. 

This  scientific,  specialized  engineering  service  is  offered  not  only  to  those 
manufacturers  who  have  already  accepted  the  bearings  produced  by  S  K  F  as 
the  highest  type  of  anti-friction  device,  but  to  all  others  who  recognize  both 
the  individual's  and  the  nation's  need  of  higher  quality  in  our  increased 
production. 

Canadian  SRF  Company  Limited 

Toronto  and  Montreal 


The  S  K  F  Research 
Laboratories  where 
friction  problems 
are  solved. 


mm 


^^™ 
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84-inch  Vertical  Boring 
and  Turning  Mill 


Constant 

Speed 

Motor  drive 

through 

speed  box 


The  John  Bertram  &  Sons  Co.,  Limited 

DUNDAS,  '  ONTARIO.  »  CANADA 


MONTREAL 
723  Drummond  Bldg. 


TORONTO 
1002  C.P.R.  Bldg. 


VANCOUVER 
609  Bank  of  OtH«ii  RM= 


WINDSOR 
f>avU  Plde. 


Wir  NIPEG 

1205  IVcArthur   Bldg. 


HALIFAX 
Roy  Building 


Mention  The  Journal  when  dealiiuj  with  advertisers. 
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The  Right  Kind  of  Belting 

Will  Save  Power  for  You 

And,  Saving  Power. 

Save  You  Money. 


WE    MAKE 

"  Gibraltar     RedSpecial " 

BELTING 

irrespective  of  cost.  Make  it  so  good  that 
the  demand  has  become  great  enough  to 
allow  us  to  set  a  price  not  out  of  the  way 
in  comparison  with  inferior  brands  and  the 
prices  asked  for  them  —  set  a  price  that 
will  net  you  a  real  saving  on  account  of 
the  long  life  and  satisfactory  service  this 
belt  will  render. 


"Gibraltar     RedSpecial" 

IS  A  CLING-TO-THE-PULLEY  BELT 

That's  one  of  its  improved  features.  And 
the  stretch  to  it  is  of  so  little  consequence, 
that  users  tell  us  it  has  not  been  necessary 
to  'take  it  up"  in  several  years  of  onerous 
service. 


The  expert  advice  of  our 
Belt  Service  Department 
is  free  to  you.  Bring  us 
your      Belting      problems. 


DUNLOP  TIRE  &  RUBBER  GOODS  CO.,  LIMITED 


Head  Office  and  Factories:  Toronto. 


Branches  in  the  Leading  Cities 


Members  are  urged  to  consult  The  Journal's  advertising  pages 
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Car  Puller 
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How  long  does  it  take  you 
to  spot  that  car? 

How  do  you  get  the  empties 
back  on  the  other  siding? 

This  CAR  PULLER  requires  only 
ONE  MAN. 

The  capacity  of  the  puller  is 
a  rope  pull  of  3,500  pounds  at 
a  rope  speed  of  60  feet  a  minute. 


GETTING   ALONG  WITHOUT  THE  SWITCHING   LOCOMOTIVE 


SUPPLIES  OF  DREDGES,   HOISTING  ENGINES,   GRAB  BUCKETS,   DERRICKS,  ETC.,  TO 
THE     HYDRO   ELECTRIC    POWER    COMM.    FOR    USE    IN    CHIPPAWA    POWER  CANAL. 

DEPENDABLE  SERVICE 


B 

W  A I  k  H  LA 

Wf& 

fill 

.....? A  5.  R E AVE  R  HALLHILL 

NT. 

-'■■■■- 

WORKS 

111111          H^H 

n 

NTREAL 

WELLAND    O 

Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputablt . 
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Reservoir  at  the 

plant  of  Canadian 

Kodak  Company 

Mt.  Dennis, 

Ont. 


18  Million  Gallon 

Reservoir  at 

Winnipeg. 


CONCRETE 
for  Reservoirs  and  Tanks 


THE  engineers  of  Canada  have  had  brought  home  to 
them  forcibly  within  the  past  few  months,  the 
prominent  part  that  an  uninterrupted  water  supply 
plays  in  the  health  and  happiness  of  a  community. 
H  It  is  only  when  the  water  supply  for  some  reason  fails, 
that  the  great  importance  of  its  uninterrupted  main- 
tenance is  fully  realized. 

K  Reservoirs,  such  as  that  of  the  Winnipeg  Municipality 
are  essential  to  urban  centres  —  and  in  only  sightly  lesser 
degree  are  reservoirs  and  tanks  needed  for  industrial 
plants  such  as  that  of  the  Canadian  Kodak  Company. 


U  The  cleanliness  of  Concrete  —  its  ability  to  measure 
up  to  th2  highest  sanitary  requirements  —  will  always 
result  in  the  use  of  this  material  for  water  storage.  Con- 
crete is  also  used  extensively  and  to  excellent  advantage 
for  storing  such  materials  as  :  Mineral  Oils,  Salt  Brine. 
Molasses,  Vegetable  and  Animal  Oils,  Chemical  Solutions, 
Tanning  Liquids  and  Dairy  Products. 

II  Write  for  the  pamphlet  "  Concrete  Tanks  for  Indus- 
trial Purposes." 


SPECIFY 

Canada    Cemen t 

Uniformly   Reliable 


CANADA  CEMENT 

CONCRETE 

FOR    PERMANENCE 


We  maintain  a  Service  1  'epartment  to  co-operate 
with  Engineers — in  all  lines  of  work  for  which  Con- 
crete is  adapted.  <  >ur  Library  is  comprehensive  and 
is  al  the  disposal  of  the  Engineers  of  Canada,  at  all 
times  without  charge. 


Canada  Cement  Company  Limited 


MONTREAL 


HERALD  BUILDING  MONTREAL 

SALES  OFFICES   AT 

Toronto  Winnipeg 


Calgary 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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"RICHMOND  ROAD,  OTTAWA- 


Above  —  Richmond  Road  be- 
tween Wesiboro  and  Britan- 
nia. The  Hot-Mix  Asphalt 
is  IS'  wide  with  close  binder 
shoulders  2'  wide,  making  in 
all  22'  of  driveway. 


Below  —  The  same  road  look- 
ing towards  Wesiboro;  the  Ot- 
tawa-Britannia car  lines  are 
on  the  extreme  right. 


HPHERE  is  a  type  and  grade  of 
Imperial  Canadian-made  Asphalt  for 
every  requirement.  They  are  refined 
from  the  finest  Mexican  crudes.  Deliv- 
ery in  special  equiped  tank  cars  or  in 
metal  packages. 

Consult  our  Road  Engineers.     They  are 
entirely  at  your  service. 


—  originally  an  old  toll  road  running  from  the  city 
limits  towards  Britannia,  is  rapidly  being  improved 
under  the  direction  of  the  Ottawa  Suburban  Road 
Commission. 

"Before  selecting  the  type  of  pavement,  this  Com- 
mission, (Mr.  John  Bingham,  Chairman;  Mr.  Allan 
K.  Hay,  Engineer),  made  an  extensive  study  of  all 
types  of  permanent  pavement.  Their  choice  was 
Asphalt,  because  it  is  the  highest  type  of  permanent 
road,  combines  all  the  elements  of  economical  con- 
struction and  preserves  the  investment  in  the  old 
macadam  road. 

"The  road  has  been  maintained  by  bituminous 
treatment.  It  was,  therefore,  thoroughly  consol- 
idated and  made  a  splendid  base  for  the  new  Hot- 
Mix  Asphal  surface. 

''So  far,  1^4  miles  are  paved.  Imperial  Asphalt 
is  being  used  exclusively  and  the  work  is  in  the 
capable  hands  of  the  Standard  Paving  Company 
of  Ottawa. 

"The  road  was  open  to  traffic  at  all  times  and  the 
pavement  has  already  been  most  favorably 
commented  upon  by  public  officials,  motorists 
and  residents  " 


IMPERIAL!  ASPHAliT 


Proved  through 


IMPERIAL  PAVING  ASPHALTS       IMPERIAL  LIQUID  ASPHALTS      IMPERIAL  ASPHALT  BINDERS 


HOT- MIX   ASPHALT'  PAVEMENTS 


FOR  DUST  PREVENTION  AND  FOR  MAINTENANCE 
OF  MACADAM.  GRAVEL  AND  EARTH  ROADS 


PENETRATION   ASPHALT   PAVEMENTS 


FZOAD        EM<3ir<JEEFtIIVG      DEPARTMENT 

Imperial  Oil  Limited   -   -      Toronto     Ontario 


Dont'tfail  to  mention  The  Journal  when  writing  advertisers. 
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ON  THE  JOB  AT   BUCKINGHAM 


A  Canadian  Ingersoll-Rand  Class  "EL-2" 
Compressor,  a  "DDR-13  Jackhamer"  and  two 
Ingersoll-Seargeant  Piston  Drills  were  used  on 
this  job,  and  according  to  The  Foundation 
Company  gave — excellent  service. 

Ingersoll-Rand  products  are  in  use  on  large 
and  small  construction  jobs,  in  quarries  and 
wherever  coal  or  metals  are  taken  from  the 
ground.  The  six  large  plants  in  which  I-R 
equipment  is  designed  and  built  are  in  their 
entirety  the  largest  producers  of  pneumatic 
machinery  in  the  world  and  the  I-R  trade 
mark  is  usually  found  on  machines  that  do 
the  most  effective  work. 


That  Ingersoll-Rand  Compressors,  Drills,  Drill 
Sharpeners,  etc.,  should  have  the  preference 
of  contractors  and  mine  operators  is  due  solely 
to  their  ability  to  do  the  greatest  amount  of 
productive  work  in  proportion  to  their  cost. 

A  few  Canadian  Ingersoll-Rand  products  for 
contractors  and  miners  are  Stationary  and 
Portable  Air  Compressors,  Hand  Hammer 
Drills,  Mounted  Hammer  Drills,  Piston  and 
Submarine  Drills,  Core  Drills,  Drill  Steel  and 
Drill  Steel  Sharpeners,  Air,  Steam  and  Electric 
Hoists,  Rock  Crushers,  Pneumatic  Tools, 
Steam,  Centrifugal  and  Air  Lift  Pumps,  etc. 


Bulletins    and    Engineering    Information    gladly 
supplied    by    our   nearest    branch     on     request 

Canadian  Ingersoll-Rand  Company,  Limited 

SYDNEY,       SHERBROOKE,       MONTREAL,       TORONTO,       COBALT,       WINNIPEG,       NELSON,       VANCOUVER 


Journal  advertisements  arc  a  business  call  at  your  office. 
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These  Plants  and  the  Organization  that  directs  and  operates  them, 

stand  hack  of 


and  Guarantee 


and 


at  All  Times 


Consider  the  advertiser,  his  course  is  that  of  wis 
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Insulated   Wire 

Approved  by  the  National  Board  of  Fire  Underwriters. 


"Adanac"  Insulated  Wire  is  unequalled  for  dependability 
and  uniform  quality. 

For  the  past  twenty  years,  "Adanac"  has  enjoyed  the 
largest  sale  of  any  Canadian  made  insulated  wire  and  is 
to  be  found  in  thousands  of  private  homes  as  well  as 
hospitals,  hotels,  theatres,  banks  and  office  buildings 
from  one  end  of  Canada  to  the  other. 

IT  ALWAYS  PAYS  TO  SPECIFY  "ADANAC". 


Manufactured  by 

Northern  Etectr/c  Company 


MONTREAL 
QUEBEC 
HALIFAX 
OTTAWA 


LIMITED 

TORONTO 

HAMILTON 

LOMDON 

WINDSOR 

WINNIPEG 


REGINA 
CALGARY 
EDMONTON 
VANCOUVER 


Largest  Canadian  Makers  of  Bare  and  Insulated  Wires  and  Cables 

Adequate  stocks  carried  at  Branch  Warehouses  in  all  principal  cities. 


Consult  the  advertiser,  his  information  is  valuable. 
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Announcement 


\  a  /e  wish  to  advise  our 
Customers  that  we 
have  acquired  the  canadian 
Patents  and  rights  to 
Manufacture  and  Sell 
Strowger  type  Automatic 
Telephone  Equipment  in 
Canada  and  Newfoundland. 


Northern  Electric  Company 

LIMITED 
"makers  of  the  Nation  s  Telephones" 

Montreal        Toronto  Regina 

Halifax  Hamilton  Calgary 

Quebec  London  Edmonton 

Ottawa  Windsor  Vancouver 

Winnipeg 


Mention  The  Journal  when  dealing  with  advertisers. 
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Creighton 


INCO  MONEL  METAL 

The  name  Monel  is  given  to  a  line  of  metal 
products  produced  by  The  International  Nickel 
Company  from  a  natural  nickel  alloy — 67% 
nickel,  28f/c  copper  and  5(/o  other  metals. 
These  products  include  Monel  rods,  Monel 
blocks,  Monel  castings,  Monel  wire,  Monel 
strip  stock,  Monel  shei  I 

Monel  Metal  withstands  alkalies,  hi«h  tem- 
peratures and  erosive  action  of  gases  and  supi  i 
aids.    Can  be  forged, 
cast,  rolled,  drawn,  machined,  brazed,  soldered, 
v.(  ld<  d.  I  akes  and  retains  a  perfect  nickel  finish. 

Monel  Metal  may  solve  your  difficulties 
our  Technical    and    Sales  Departments  will 
lly  co-operate  with  you. 


NICKEL 

from  ORE  to  INGOT 


rom  ore  to  ingot,  the  production 
of  Nickel  requires  the  co-ordi- 
nation of  thorough  knowledge, 
skilled  workmanship  and  modern 
equipment  throughout   its  whole 
process. 

These  elements  combined   in  the 
Creighton  Mine,  Copper  Cliff  Smelter 
and   the  Port  Colborne  Refinery — 
each  one  the  largest  of  its  kind  and 
all  working    together   under  one 
direction— are    the  factors 
which  have  brought  "Nickel 
Service"  to  its  present  envi- 
able condition,  not  only 
in  Canada,  but  throughout 
the  world. 

INCO  NICKEL 

INCO  Nickel  is  sold  as  shot,  high 
and  low  carbon;  ingots,  25  and 
50  lb. sizes,  and  electrolytic  nickel, 
99.80'(.  Prime  metals  for  the  man- 
ufacture of  Nickel  steel,  Nickel 
silver,  anodes,  and  all  remelting 
purposes. 

It  is  also  produced  as  castings, 
rods,  sheets,  strip  stock  and  wire. 


% 


The  International  Nickel  Company  of  Canada,  Limited 

HARBOUR    COMMISSION    BUILDING 

TORONTO,  ONT. 


Meta^ 


HI 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Lubrication  with 
Superheated  Steam  in 

— — — — i-^— — ~ ^ — — — — ^— — ^— ^-~«— 

Reciprocating  Engines 


gHF   ADVANTAGES   OF   SUPERHEATED   STEAM 

„  v<JfcQ^!  are  evidenced  by  a  decrease  in  fuel  consumption,  due 
^^;HQ©^  to  increased  boiler  efficiencies  and  reductions  in  steam 
(Q^rrrs^i  line  losses.  These  are  worth  while  advantages.  But 
the  vital  and  important  economy  of  superheat  is  obtained  when 
the  superheated  steam  is  carried  INTO  THE  ENGINE  CYLINDER. 

The  highest  returns  from  superheated  steam  result  from  the 
saving  it  effects  in  fuel  by  the  reduction  in  steam  consumption  of 
the  engine  itself,  due  to  the  elimination  of  cylinder  condensation. 
Only  highly  superheated  steam  can  accomplish  these  results. 

A  reciprocating  engine  will  not  operate  satisfactorily  on  dry  or 
superheated  steam  unless  lubrication  is  provided.  If  it  is  not 
necessary  to  lubricate,  it  is  evidence  of  moisture  in  the  steam  and 
a  lack  of  Superheat. 

The  ease  with  which  lubrication  is  correctly  applied  and  the 
availability  of  suitable  oils  are  facts  which  should  guide  you 
toward  the  correct  and  profitable  use  of  superheated  steam. 

When  you  specify  Elesco  Superheaters,  you  are  assured  of  the 
maximum  returns  from  the  application  of  superheated  steam. 
They  are  designed  to  suit  your  conditions. 

The  Superheater  Company, 

Limited 

transportation  building,  montreal 

WORKS   AT  SHERBROOKE,   QUE. 

Designing  Engineers  and  Manufacturers  of  Superheaters 
and    Pipe    Coils    for    all    classes  of   service 


Made  in   Canada 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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CANADA 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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For  Outside  Drives— 
KLINGTITE— an  All=Weather  Belt 


The  service  given  on  outside  drives  by 
Goodyear  Klingtite  Belting  (formerly 
Extra  Power)  is  unusual  enough  to  be  of 
interest  to  every  belt  user. 

Not  because  there  are  a  great  number  of 
outside  drives — but  because  the  outside 
drive  is  just  about  the  ultimate  test  of  a 
belt's  ability. 

The  specially  designed  fabric  of 
Goodyear  Belting  gives  it  the  strength 
to  withstand  brutal  outside  service. 

But  the  best  of  cotton  will  rot  and 
whip  to  pieces  outdoors  if  not  protected. 

So  we  have  forced  generous  quantities 
of  high-grade  rubber  through  and 
through  the  plies  of  Goodyear  Klingtite 
Belting,  forming  one  solid  unit,  proof 
against  weather  and  ply  separation,  yet 
flexible,  pulley-hugging,  efficient. 

The  special  friction  surface  on  Goodyear 
Klingtite  Belts  (formerly  Extra  Power)  grips 
through  dust  or  moisture  and  prevents 
slipping. 

How  well  these  belts  serve  is  evidenced  by 
this  letter  from  the  Beaver  River  Lumber  Co. 
regarding  their  Extra  Power  Belt  (now 
Klingtite).  At  last  report  (June,  1920)  this 
belt  was  still  in  service  after  32  months'1  use, 
when  this  mill  was  burned  recently. 


In  their  letter  the  Beaver  River  Lumber 
Co.  say:  "The  belt  driving  the  conveyor  runs 
direct  from  a  small  engine  to  the  conveyor 
drive.  It  is  subject  to  steam  and  heat  in  the 
engine  room  and  to  cold  and  dampness  on  the 
outside.  Under  these  conditions,  there  is  no 
sign  of  deterioration  and  there  is  no  slippage." 

The  same  testimony  is  advanced  by 
hundreds  of  farmers  and  threshermen  who 
bought  Goodyear  Klingtite  Belts  (under  their 
old  name  of  Extra  Power)  for  severe  outside 
service  on  the  farm. 

If  you  have  an  outside  drive,  by  all  means 
investigate  Goodyear  Klingtite  Belts.  If  you 
have  any  transmission  drive,  let  a  Goodyear 
Belting  man  show  you  how  Goodyear  Belts, 
which  are  good  enough  for  outside  service, 
will  render  heaping  value  on  inside  work. 
Phone,  wire  or  write  the  nearest  Goodyear 
Branch  and  a  man  will  call  without  obligation 
to  you. 


THE    GOODYEAR    TIRE    8c    RUBBER  CO. 
OF  CANADA,  LIMITED 

Halifax,  St.  John,  Quebec,  Montreal,  Ottawa,  Toronto, 

Hamilton,  London,  Winnipeg,  Saskatoon,  Regina, 

Calgary,   Edmonton,    Vancouver. 


,^f  ^ 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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Benjamin  Elliptical 
Angle  Reflector 


The  following  are  divi- 
sions of  Benjamin  prod- 
ucts on  which  we  will 
be  glad  to  send  informa- 
tion: 

Industrial  Lighting  Division 
Electrical  Division  (including 

Benjamin  Two  Way  ] 
Pressed  Steel  Products  Divi- 
sion 

I'.namclcd  Products  Division 
Starretl  Panel  Hoard  Division 


Securing  Correct. 
Industrial  Illumination 

[N  PLANNING  the  correct  illumination  of 
-*■  this  Westinghouse  switchboard,  the  condi- 
tions required  special  consideration. 

The  elements  of  absolute  safety  and  high 
visibility,  represented  in  Benjamin  Elliptical 
Angle  Reflectors,  determined  their  installation. 

For  other  conditions  there  are  other  Benja- 
min Industrial  Reflectors — the  line  is  complete. 

Put  your  problems  in  Industrial  Illumination 
up  to  Benjamin  —  then  you  follow  the  line  of 
least  resistance  to  the  attainment  of  correct 
Industrial  Illumination. 

BENJAMIN  ELECTRIC  MFG.  CO. 

OF  CANADA  LTD. 


MAIN    OFFICE    AND    FACTORY  : 
11-17  CHARLOTTE  ST., 
MONTREAL  .... 


TORONTO. 

WINNIPEG 


Makers  of  Things  More  Useful 


Journal  advertisements  are  a  business  call  at  your  office. 
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SUPERIOR  GRAPHITE  PAINT 

II  Prevents  Bust 


Protection 

and  Dependability 

In  Paint 

The  continuous  destructive  action  of  those 
elements  which  cause  rapid  depreciation  of 
structural  steel  and  metal  surfaces  makes  a 
heavy  demand  on  the  paint  you  specify  for 
protection. 

The  type  of  paint  that  can  be  profitably 
used  is  not  determined  by  the  initial  cost  per 
gallon.  Dependability  is  found  only  in 
that  paint  which  is  made  to  meet  existing 
conditions  of  service — whose  past  records 
are  definite  assurance  of  positive  protection 
every  day — day  after  day — over  maximum 
periods. 

To  prevent  rust  action — to  stop  depreciation 
- — to  cut  down  maintenance  costs — Superior 
Graphite  Paint  is  recommended  because  of 
its  proven  efficiency  and  durability.  Its 
reputation  in  the  field  of  metal  protective 
paints  has  been  gained  through  service 
records  covering  a  period  of  thirty-five  years. 

It  will  pay  you  to  specify  Superior  Graph- 
ite Paint.  It  is  one  of  the  Degraco  line  of 
dependable  paints. 

Colour  cards  and  painting 
specifications  on   request 

DOMINION  PAINT  WORKS,  Limited 


CMakers  ot 

Degraco 

Paints,  Varnishes, 

Enamels 

WALKERVILLE 

- 

Canada 

Montreal 

rf£!& 

Winnipeg 

Quebec 

\t'<M 

Sydney 

Toronto 

«<3ffisS 

Vancouver 

j_£\\,  £-zS,  vLi>  (Q) 


Paints    -  Va rnishes   -   Enamels 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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The  Canadian  Bridge  Company, Ltd. 

Main  Office  and  Works: 

WALKERVILLE,  Ontario. 


Sales  Office;  MONTREAL,  Quebec, 

New  Birks  Building. 


Sales  Office  ;  WINNIPEG,  Manitoba, 

Huron  &  Erie  Building. 


CAPACITY 


3500  tons  per  month  in  Bridge  Works. 
1500  tons  per  month  in  Structural  Works. 


1000  tons  per  month  in  Tower  Works. 

1000  tons  per  month  in  Galvanizing  Works. 


All  Kinds  of 

Structural  Steel  Work 

Designed,   Manufactured  and  Erected. 

RAILWAY  and  HIGHWAY  BRIDGES. 

Locomotive  Turntables  and  Train  Sheds, 

Office  Buildings  and  Manufacturing  Plants. 

Grain  Elevators,  Storage  Bins  and  Conveyor  Bridges. 

Crane,  Girders  and  Runways,  Coal  and  Ore  Handling  Bridges. 

TANK  and  PLATE  WORK,  of  all  kinds:— 

Blast  Furnaces,  Ore  Bins,  Coal  Bins. 

Lock  Gates,  Regulating  Gates  and  Penstocks. 

PLAIN    STRUCTURAL    MATERIAL,    furnished  from  stock. 
Stock  List  and  prices  will  be  sent  upon  request. 


Special  attention  given  to 

the  design  and  manufacture  of, — 

ELECTRIC 

TRANSMISSION 


Galvanized 

or  Painted 


TOWERS 


Ontario 

Hydro  Electric 

Tower 


An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with   prospective  clients  by 
furnishing  specifications,  designs,  estima- 
tes, reports  and  tenders. 


Shiiwiniiiaii 
Electric  Tower 


Consult  the  advertiser,  his  information  is  valuable. 
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On  both  these  gigantic  projects 


on  the  Chippawa-Queenston  Power  Canal  and  the 
We  Hand  Ship  Canal  —  Dominion  Rubber  System 
conveyor  belting,  steam  hose,  air  drill  hose,  rubber 
boots,  etc.,  are  being  used. 


Dominion  Rubber  System  Products 


Dominion 

^   RUBBER  J?> 


Our  Dominion  Hose, 
Friction  Surface  Belting, 
Packing  and  Industrial 
Rubber  Goods  are  all  the 
Same  High  Standard. 


have  a  known  dependability  that  makes  them 
the  choice  of  practical  men  who  demand  maximum 
returns  in  efficient  service  for  the  money  they 
spend  on  equipment. 

The  assistance  of  our  technical  experts  is  yours 
for  the  asking.  Wire,  'phone  or  write  our  nearest 
service  branch,  to-day. 


Dominion  Rubber  System 
Service  Branches 


Halifax, 
St.  John, 
Quebec, 
Montreal, 
Ottawa, 


Toronto, 
Hamilton, 
London, 
Kitchener, 
North  Bay, 


Fort  William, 

Winnipeg, 

Brandon, 

Regina, 

Saskatoon, 


Edmonton, 

Calgary, 

Lethbridge, 

Vancouver, 

Victoria. 


BELTING 

Transmission:     "  Dominion  " 
"Keewatin"    "Para." 
Conveyor:  "  Rockproof  " 

"Canadian"  "Hiheat." 
Elevator:  "Dominion"  "Rock- 
proof"  "Endurance." 
Agricultural:  "Lumber  King" 
"Star"  "Western." 
Grain     Elevator:       "  Metcalf 
.Standard  "      "St.  Lawrence  " 
"  Grain  King." 


HOSE 

Air:  "  Kushion  Kovcr  " 
"Para"  "4810  Airtite." 
Steam:  "  Indestructible  ' 
"Rockproof"  "Para." 
Water:  "  Indestructible  ' 
"Kushion  Kover"  "Para." 
Suction:  "Para"  "Star' 
"Trade." 

Garden:      "  Canadian  " 
"Dominion"  "Star." 


PACKING 

Sheet:  "Join-Tite"  "Star" 

"Importers." 

Rod:    "Cabcstos"    "Valve- 
Bestos"  "Canadian." 

Valves:     "  M  0  n  t  real  " 
"Commercial"  "Canadian 


MISCELLANEOUS 

Mats,  Matting  and  Floor- 
ing, Plumbers'  Specialties, 
Rubber  Covered  Rolls, 
Friction  Tape.  Splicing 
Compound,  Dredging  Slee- 
ves,   Hard   Rubber  G \s, 

Tubing;  Rinex  Soles.  Cats- 
paw    Heels,   Jar    i ; 1 1 1 1 1 « 
Moulded  Goods. 


Mention  The  Journal  when  dialing  with  advertisers, 


20      JOURNAL    OF    THE     ENGINEERING     INSTITUTE    OF    CANADA 


WaherprooF-Absolu  be  I 


IN  the  manufacture  of  Super  Cement  part  of  the  process  involves  the  addition  of  a 
Catalytic  Colloid  to  the  cement  clinker,  and  intimately  grinding  them  together  to 
make  a  superior  cement.     The  reason  of  this  superiority  is  that  the  Catalytic  Colloid 
promotes  and  insures  that  the  cement  combines  with  the  mixing  water,  and  thus  gives 
a  strong,  dense,  waterproof  concrete. 

The  percentage  of  the  cement  which  is  of  use  as  a  bonding  material  is  much  greater 
with  Super  Cement  than  with  Portland  Cement.  Compare  Figures  1  and  2  shown  herewith. 
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■F/£.  1 — Photomicrograph — Neat  Portland 
Cement  Magnified  100  Times 

Plain  Polished — not  etched. 
Storage: — /  month  water,  2  months  in  air. 
Age,  3  months. 

The  large  irregular  patches  are  particles 
of  cement  which  have  not  combined  with  the 
water  used  in  the  mix.  They  do  not  aid  in 
binding  together  the  sand  and  stone  of  a  con- 
crete. The  chemical  union  of  these  unhydrated 
particles  with  the  water  is  not  completed,  thus 
frequently  causing  expansion  and  unsound 
concrete. 

Less  than  30'  i  of  the  cement  is  usefully 
employed  as  a  bonding  material. 


Fig.  2 — Photomicrograph  -Neat  Super 
Cement  Magnified  100  Times 

Plain  Polished — not  etched. 
Storage: — 1  month  water,  2  months  in  air. 
Age,  3  months. 

This  view  was  taken  under  the  same 
conditions  as  Fig.  1,  with  which  it  should  be 
compared.  Note  the  comparative  absence  of 
unhydrated  particles,  and  the  dense,  homo- 
geneous character  of  the  matrix  of  "Glue", 
which  is  the  only  part  of  the  cement  which 
does  any  useful  work. 

Over  70%  of  the  cement  is  available  as 
a  good  bonding  material. 


Super  Cement  (America)  Limited,  Mount  Dennis,  Ontario. 

Distributors  :  Alfred  Rogers,    Limited,    Toronto,    Ontario. 


Members  are  urged  to  consult  the  Journal's  advertising  pages. 
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MORRIS 


Worm-Gear 


CHAIN  BLOCKS 


are  playing  an  important  part  in  the 
OUEENSTON  -  CHIPPAWA  HYDRO- 
ELECTRIC POWER  DEVELOPMENT. 

For  installing  or  repairing  Crushers, 
removing  or  installing  heavy  motors  in 
the  Electric  Shovels,  in  the  Repair  Shop, 
or  wherever  a  breakdown  means  hours 
of  delay  and  a  possible  loss  of  hundreds 
of  dollars,  MORRIS  CHAIN  BLOCKS  can 
be  depended  upon  to  do  what  is  required 
of  them. 


There's  a    Size  and  Type  to  Meet 
Every  Condition  of  Load  and  Lift 

We   can   make  immediate   deliveries   of  capacities  from  lA  ton  to 
60  tons,  fitted  with  chains  for  any"  lift. 


The   Herbert   Morris 
Crane  &  Hoist  Company 


LIMITED 


Electric  and    Hand 
Operated 
Cranes 


HEAD  OFFICE  AND  WORKS: 

Niagara  Falls,  Canada. 

Electric  Hoists,  Grab  Buckets. 


Jib  Cranes 

Runways. 


Firms  advertising  in  the  Journal  are  considered  as  absolutely  reputable. 
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"  Golden  Glow  " 
Railway  Headlight 


Equip  for  Efficiency 

For  the  adoption  of  high-grade  equipment  the  Engineer  needs  no  further  argument  than 
evidence  that  it  will  give  the  best  service.  That  the  equipment  we  offer  will  do  this  is  conclus- 
ively shown  by  its  record  on  the  Hydro-Electric  Power  Commission's  System  and  all  the  other 
leading  Electric  Railways  of  America  —  on  the  Steam  Railroads  —  and  in  industrial  plants 
throughout  Canada. 

Golden  Glow  Headlight  and  Flood  Lighting  Projectors 

light  the  way  with  powerful  and  penetrating,  yet  soft  and  non- 
dazzling  rays.  Their  advantage  lies  in  the  untarnishing  glass 
reflectors,  ground  to  mathematically  exact  curvature,  and  in 
the  "golden"  beam,  which  does  not  fatigue  night-workers'  eyes. 

Safety  Car  Lighting  Systems 

brighten  car  interiors,  yet  lessen  current  consumption  and 
lamp  replacement. 

Keystone  Car  Destination  Signs 

attractive  in  design — please  the  public — promote  riding — and 
so  increase  earnings. 

Faraday  High  Voltage  Car  Signal  Systems 

eliminate  s'gnal  batteries  and  simplify  upkeep. 

Garton-Daniels  Lightning  Arresters 

provide  efficient,  reliable,  durable  protection  for  electrical  apparatus. 

Union  Standard  Trolley  Bases 

-  a  sturdy,  sensitive  type  for  every  kind  of  service. 

Shelby  Seamless  Trolley  Poles 

cold-drawn,  heat-treated,  reinforced,  uniform.     Every  pole  individually  tested.     Easily 
the  most  reliable  poles  in  use. 

Lyman  Trolley  Harps 

—simple  and  strong.    Good  mechanically  and  electrically. 

Lyman  Ideal  Trolley  Wheels 

—unique  in  design,  perfect  in  balance,  high  in  mileage,  low  in  cost. 

Keystone  Trolley  Catchers 

save  the  overhead  and  prevent  traffic  delays. 


Ideal  Trolley  Wheel 


Lyman  Tube  &  Supply  Co.,  limited 


MONTREAL 


TORONTO 


WINNIPEG 


NEW  YORK 


Journal  advertisers  arc  worthy  of  your  business  consideration. 
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and  Economy  Follows 


Nuttall  Heat-treated  Gears  and  Pinions 


Nuttall  Railway 
Gears 


give  three  to  five  times  ordinary  service  and  much  higher  mileage  per  dollar  of 
cost.  Made  in  spur,  helical,  spiral,  bevel,  mitre  and  worm,  for  all  kinds  of 
service. 

Keystone  Steel  Gear  Cases 

Riveted  and  electrically  welded.    Light,  yet  remarkably  strong  and 
durable. 

Le  Carbone  Brushes 

lessen  commutator  troubles  and  increase  the  efficiency  of  every  machine 
on  which  they  are  used. 


Shelby  Seamless  Steel  Tubing 

has  a  thousand  time  and  labor  saving  uses  in  railway  and  industrial  shops.  Supplied  in 
the  grade  of  carbon  required  from  .15  to  .55,  in  3y2%  nickel,  or  in  low  nickel  chrome,  in 
temper  to  suit  the  use  to  which  it  is  to  be  put.  We  carry  400  sizes  in  our  Montreal 
Warehouse  —  the  only  stock  in  Canada. 


Cyclone  Hoists  and  Matchless  Trolleys 

handle,  with  minimum  effort,  loads  up  to  40  tons.  They  have  important 
exclusive  features  which  make  them  easier  to  operate  and  more  durably 
efficient  than  any  others. 

Baldwin  and  REX  Chain  Drives  and  Conveyors 

cover  the  field  of  roller,  block,  detachable,  pintle  and  special  chains 
and  sprockets  for  transmitting  power  or  conveying  material  of  any  kind. 


Samson  Spot  Trolley  and  Signal  Cord 

the  most  durable  and  dependable  cord  made. 


As  Canadian  distributors  of  these  and  other  similarly  high  grade  lines,  we 
furnish  equipment  and  material  which,  though  not  always  lowest  in  first  cost, 
is,  through  superior  service,  most  economical  in  the  long  run. 

Ask  us  for  further  particulars  about  the  lines  in  which  you  are  interested. 


"Cyclone"  40  ton 
Chain  Hoist 


Lyman  Tube  &  Supply  Co.,  limited 


MONTREAL 


TORONTO 


WINNIPEG 


NEW  YORK 
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MaKing'    Sure 


DUNDAS    is    rr airing    sure.      They    are 
taking   no  chances  with   their   sewage 
and  drainage  system.     They  are  laying 
60,000  lineal  feet  of  Vitrified  Clay  Pipe  because 
it  afford?  complete  service  and  economy. 

Cffic'als  and  residents  alike  know  that  the 
prosperity  of  a  community  is  inseparably 
bound  up  with  good  drainage.  It  safeguards 
the  health  of  residents;  keeps  roads  in  first- 
class  condition  and  is  a  real  factor  in  better 
business. 

So  they  chose  Vitrified  Clay  Pipe.  Long 
experience  has  demonstrated  its  permanence 
and  dependability.  It  entirely  eliminates  the 
costly  and  troublesome  work  of  tearing  up 
good  roads  to  replace  defective  pipes. 

Vitrified  Clay  Pipe  is  the  universal  choice  for 
dependable  drains,  sewers  and  culverts  under 
every  soil  condition  the  whole  year  round. 

For  full  particulars,  including  quotations,  write  to 

Vitrified  Clay  Pipe  Publicity  Bureau, 
Room  201,    9    Wellington  St.   E. 


Toronto,    Ont, 


St.  Johns,   P.Q. 


New  Glasgow,  N.S. 


On  the  left  is  15"  Vitrified  Clay  Pipe  Sewer  with 
6"  under  drain  for  trench  water  being  laid  on  King 
Street,  Dundas  (see  general  view  below).  Mr.  F.  F. 
Fry  is  contractor ■ji-id_Mr.iC.  K.f M unlock,  engineer    J 
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Speeding-up  the 
Nation's  Production 

TO  meet  the  nation's  insistent  call  for  greater  production — production 
to  bridge  the  gap  caused  by  the  long  period  of  hostilities  during  which 
our  every  effort  was  concentrated  on  winning  the  war,  the  entire 
Canadian  Fairbanks-Morse  organization  is  again  bending  every  effort, 
exerting  its  full  strength  to  serve  Canada  and  Canadians. 

Here  is  a  Canadian  institution  backed  by  a  Dominion-wide  distributing 
organization,  its  branch  houses  extending  across  the  country,  giving  a  new 
conception  of  service  to  manufacturer,  farmer,  fisherman — to  every  branch 
of  industrial  activity.  Here  is  an  institution  which  is  a  dominating  factor 
in  Canada,  whose  name  has  become  the  synonym  of  quality  and  whose 
service  is  recognized  in  every  branch  of  business  where  mechanical  goods 
are  used. 

Our  100%  quality  mark  is  the  outward  symbol  of  all  that  this  organiza- 
tion stands  for.  This  seal  not  only  marks  the  standard  of  quality  of  Fair- 
banks-Morse goods,  but  it  represents  the  ideals  of  the  organization  and  of 
the  men  whose  service  and  advice  are  yours. 

Everything  mechanical  for  factory,  mill,  farm  or  motorist 

and'   everything    backed    by    100%    mark    of   quality. 

Ask  our  nearest  branch  house  for  information  about  anything  mechanical. 


_  The  Canadian  FairbanKs-Morse 

>^    ^  Co.  Limited 

'->-  \^.'-s\      Canada 's  Departmental  House  for Mechanical  Goods 

'i,  \  =    l  '  ?-'       \  \  Halifax       St.  John       Quebec       Montreal        Ottawa        Toronto 

«  ~, .     \  [   1  Hamilton  St.  Catharines 


Consult  the  advertiser,  his  information  is  valuable. 
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The  St.  Lawrence  Route  and  Welland  Ship  Canal 

Alex.  J.  Grant,  M.E.I.C,  Engineer  in  charge,  Welland  Ship  Canal. 


Before  describing  the  works  required  for  the  con-  Canadian  Canal  Systems 

struction  of  the  Welland  Ship  Canal,  and  the  work  done 
thereon  to  date    a  brief  statement  tracing  the  origin,  The  Canadian  canals  may  be  divided  int0  six  groups> 

development  and  construction  of  the  canals  that  now  as  f0^ows. 

form  the  navigation  system  connecting  the  Great  Lakes 

understanding  of  the  Ship  Canal  project.     We,  and  our  and  bault  bte"  Mane  <-anals- 

cousins  to  the  south  of  us,  use  our  canals,  and  benefit  2.    The  Ottawa  River  Canals.    The  route  of  the  proposed 
by  them,  and  until  recent  years  we  boasted  of  them  as  Georgian  Bay  Canal  between  Montreal  and  French 

being  unparalleled  m  the  world,  but  few  among  us  have  River  Harbour,  on  the  Georgian  Bay,  Lake  Huron, 

taken  the  trouble  to  investigate  the  magnitude  of  the 

work  accomplished  in  their  construction  by  our  fore-  3.    The  Rideau  Canal,  Ottawa  to  Kingston, 
fathers  during  the  past  one  hundred  years.     It  is  interest- 
ing from  a  professional  point  of  view,  and  also  instructive  4.    The  Trent  Canal,  from  Lake  Ontario  to  the  Georgian 
of  the  political  and  commercial  development  of  this  great  Bay,  Lake  Huron;  via  the  Trent  and  Severn  Rivers, 
country,  and  the  marine  transportation  on  the  Great  .,,.      ^.        ^      ,  ,     r-     T 
Lakes.  5.    The  Richelieu  River  Canals,  from  the  St.  Lawrence 
'                                                                                             to  Lake  Champlain. 

Advance  proof  of  paper  to  be  read  at  the  General  Professional  „     _,       _    .   _..  „        . 

Meeting,  September  16th.  6.    The  Red  River  Canals. 
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St.  Lawrence  River  Canals 

The  first  of  these  groups,  and  the  only  one  dealt 
with  in  this  paper,  is  the  most  important,  as  it  forms  a 
great  chain  of  inland  navigation,  extending  about  2,339 
miles  from  the  Straits  of  Belle  Isle  Westward  to  Duluth, 
at  the  head  of  the  Great  Lakes.  It  passes  through  some 
of  the  best  agricultural  and  mineral  lands  in  the  interior 
of  the  continent,  and  provides  them  with  navigation 
facilities  for  internal  and  external  traffic  such  as  are 
enjoyed  by  no  other  inland  region  of  equal  size.  At  the 
head  of  the  great  chain  is  Lake  Superior,  about  385  miles 
long  from  west  to  east,  and  602  feet  above  the  sea. 
At  its  eastern  end  it  narrows  in  to  the  St.  Mary's  River, 
which  carries  its  surplus  waters  to  Lake  Huron  through 
a  course  of  59  miles,  in  which  are  rapids,  overcome  by 
the  American  and  Canadian  Ship  Canals.  Lake  Huron 
is  about  220  miles  long  from  North  to  South,  and  581 
feet  above  the  sea.  At  its  southern  end  it  narrows  into 
a  channel  82  miles  long,  and  known  as  the  St.  Clair 
River,  St.  Clair  Lake  and  Detroit  River,  through  which 
the  surplus  waters  of  the  Lake  flow  into  Lake  Erie. 
A  ship  channel  has  been  dredged  through  the  sand  flats 
of  these  rivers  and  lake. 

Lake  Michigan  is  the  same  elevation  as  Lake  Huron, 
and  joins  it  at  its  head,  but  does  not  form  a  link  in  the 
main  chain  of  inland  navigation. 

Lake  Erie  is  about  243  miles  long,  from  the  western 
end,  at  the  mouth  of  the  Detroit  River,  to  its  eastern 
end  at  the  head  of  the  Niagara  River,  and  is  572.5  feet 
above  the  sea  level.  The  eastern  end  of  the  Lake 
overlaps  the  western  end  of  Lake  Ontario,  and  at  the 
eastern  end  of  the  peninsula  thus  formed  is  situated  the 
Niagara  River,  which  crosses  the  peninsula  in  a  north 
and  south  direction,  and  carries  the  surplus  waters  of 
the  Lake  on  to  Lake  Ontario.  In  a  distance  of  thirty- 
five  miles  it  falls  326  feet.  Communication  between  the 
Lakes  is  obtained  by  the  Welland  Canal,  which  crosses 
the  peninsula  about  fifteen  miles  West  of  the  Niagara 
River. 

Lake  Ontario,  the  most  eastern  of  the  Great  Lakes, 
is  about  160  miles  long,  from  Port  Dalhousie,  the  end  of 
the  Welland  Canal,  to  Tibbets'  Point,  and  is  246  feet 
above  the  sea  level.  At  Tibbet's  Point,  Lake  navigation 
ends,  and  river  navigation  begins. 

The  waters  of  the  Lake  Plateau,  about  270,000  square 
miles  in  extent,  flow  out  of  Lake  Ontario  at  the  rate  of 
about  220,000  C.F.S.,  by  the  St.  Lawrence  River,  which 
carries  them  for  750  miles  to  the  Gulf  of  the  same  name. 
For  the  first  182  miles  of  its  course,  as  far  as  Montreal, 
it  is  crossed  by  spurs  of  the  Laurentian  Mountains,  which 
act  as  dams,  and  divide  the  river  into  a  series  of  long 
still  water  reaches,  separated  by  rapids,  with  a  total  fall 
of  221  feet  between  Lake  Ontario  and  Montreal.  The 
rapids  are  overcome,  in  a  descending  order  by  the  Galops 
Mornsburg,  Farran's  Point,  Cornwall,  Soulanges  and 
Lachine  Canals.  Below  Montreal  the  river,  with  a  fall 
of  25  feet,  widens  out  at  intervals  into  broad  expanses 
of  shallow  water  till  it  meets  the  tidal  flow  about  50  miles 
below  the  city,  and  from  there  continues  broad  and  deep 
to  the  Gulf,  a  further  distance  of  500  miles. 


History  of  St.  Lawrence  Canals 

This  great  and  historic  river  is  the  natural  outlet  foi 
the  export  and  import  traffic  of  the  Lake  region,  anc 
provides  the  only  route  for  a  continuous  descending  channe 
from  the  Great  Lakes  to  the  Ocean.  In  all  probability  the 
first  excavation  undertaken  for  Canal  purposes  upon  the 
St.  Lawrence,  was  begun  in  1700  by  the  Rev.  Dollier  de 
Casson,  Superior  of  the  Seminary  of  St.  Sulpice,  Montreal, 
who  undertook  to  cut  a  channel  providing  a  depth  of  18 
inches  for  a  combined  canal  and  mill  race,  but  without 
locks,  from  Lachine  to  Montreal,  via  the  Little  River 
St.  Pierre,  and  the  small  lake  of  the  same  name.  The 
work  was  arrested  by  the  failure  of  the  contractor, 
Gedeon  de  Catalogne,  in  1701.  Various  unsuccessful 
attempts  were  made  to  revive  the  work  between  1717 
and  1733,  but  the  scheme  was  finally  abandoned  on 
account  of  its  cost.  The  first  Canal  and  lock  on  the 
route  opened  for  traffic  was  the  small  canal,  and  lock 
38  feet  long,  %%  feet  wide,  9  feet  lift,  for  2]/2  foot  draught, 
built  at  Sault  Ste.  Marie  by  the  Northwest  Fur  Company 
in  1798. 

The  first  lock  canals  built  on  the  St.  Lawrence  were 
the  Haldimand  Canals,  built  by  the  Royal  Engineers,  for 
military  purposes,  1779-1783,  around  the  lower  and  upper 
rapids  between  Lakes  Sts.  Louis  and  F  rancis.  These  locks 
were  40  feet  long,  6  feet  wide,  with  2y2  feet  of  water  on 
the  sills.  They  were  enlarged  (1800-1804)  to  110  feet 
long,  12  feet  wide,  with  4  feet  depth  on  the  sills. 

After  the  War  of  1812,  a  joint  commission  of  Upper 
and  Lower  Canada  reported  in  favor  of  a  canal  system 
with  four  feet  depth  of  water  for  the  St.  Lawrence  River, 
and  in  1821  Government  commissioners  were  appointed 
to  build  the  Lachine  Canal,  which  was  completed  in  1825. 
The  first  canal  was  28  feet  wide  on  the  bottom,  and  43^ 
feet  deep,  with  locks  100  feet  long,  and  20  feet  wide. 


Niagara  IEnnsula 

Plan  Showing  L  scation  or 
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Shortly  after  the  opening  of  the  canal  the  Royal  Engin- 
eers, then  constructing  the  Rideau  Canal,  recommended  for 
the  St.  Lawrence  larger  and  wider  locks,  and  double  the 
depth  of  water.  It  was  not,  however,  until  1834,  that 
Upper  Canada  began  the  construction  of  the  Cornwall 
canal,  and  twenty-three  years  had  elapsed  after  the 
opening  of  the  first  Lachine  Canal  before  the  last  of  the 
St.  Lawrence  Canals  for  9  feet  depth  were  completed 
and  opened  by  Upper  and  Lower  Canada  for  traffic  in 
1848,  between  Montreal  and  Prescott.  The  locks  of  these 
canals  has  a  length  of  200  feet,  and  a  minimum  width 
of  45  feet. 

Welland  Canal 

In  1816  the  Parliament  of  Upper  Canada  appointed 
a  joint  committee  of  both  Houses  to  report  upon  inland 
navigation,  and  in  1823  a  Commission  reported  in  favor 
of  constructing  the  Welland  Canal  for  the  class  of  vessels 
then  navigating  the  Lakes. 

The  first  canal,  however,  was  built  as  a  private 
enterprise,  by  the  Welland  Canal  Company,  formed  by 
the  late  Honorable  William  Hamilton  Merritt,  and 
incorporated  with  a  capital  of  £40,000  for  that  purpose 
in  January,  1824.  It  completed  the  canal,  via  the  Twelve 
Mile  Creek,  to  Port  Robinson  in  November,  1829,  (four 
years  after  the  opening  of  the  Erie  Canal),  when  two 
vessels,  one  British  and  one  American,  were  taken  from 
Lake  Ontario  to  Port  Robinson,  on  the  Chippawa  River, 
by  forty  wooden  locks,  110  feet  long,  22  feet  wide,  and 
8  feet  depth  of  water.  At  Port  Robinson  the  schooners 
descended  the  Chippawa  to  the  Niagara  River,  and 
thence  to  Lake  Erie. 

The  ridge  dividing  the  Twelve  Mile  Creek  and  the 
Chippawa  River  involved  a  cut  70  feet  deep  and  two 
miles  long,  in  order  to  feed  the  Canal  from  the  River. 
Owing  to  slides  occurring  in  the  cut,  due  to  encountering 
quick  sand  strata  in  the  bottom,  it  became  imperative 
to  seek  a  source  of  water  supply  higher  than  the  Chippawa 
River.  The  configuration  of  the  country  between  Port 
Robinson  and  Lake  Erie,  as  well  as  that  of  the  Grand 
River  was  found  to  be  so  favorable  that  by  building  a 
dam  six  feet  high  across  the  river,  water  was  obtained 
at  a  height  sufficient  to  excavate  the  canal  channel 
through  the  deep  cut  above  the  level  of  the  quick  sand 
strata.  The  feeder  was  twenty-seven  miles  long,  and 
crossed  the  Chippawa  River  on  a  wooden  acqueduct 
four  miles  above  Port  Robinson,  where  connection  was 
made  with  the  river  by  two  locks. 

In  1831  the  Government  of  Upper  Canada  loaned 
the  Company  £50,000  for  improving  the  canal,  and 
continuing  it  from  Port  Robinson  to  Port  Colborne,  on 
Lake  Erie,  and  in  1833  was  opened  what  may  be  consider- 
ed as  the  present  Canal  between  Port  Colborne  and 
Allanburg,  but  fed  from  the  Grand  River. 

In  1834  the  legislature  decided  to  purchase  the  canal 
from  the  Company,  and  after  the  Union  of  Upper  and 
Lower  Canada  an  Act  was  passed  to  enlarge  it  for  nine 
feet  navigation,  and  to  complete  the  remainder  of  the 
St.  Lawrence  Canals,  only  one  of  which  had  been  begun 
by  Upper  Canada  before  the  Union.  The  first  work 
done  on  the  Welland  was  the  enlargement  of  the  Canal 
between  Port  Dalhousie  and  the  feeder  junction,   (one 


mile  south  of  Welland).  The  forty  old  wooden  locks 
were,  by  increasing  the  lifts,  replaced  by  twenty-seven 
stone  locks,  each  150  feet  long,  26 y2  feet  wide,  and  9 
feet  depth  on  the  sills.  The  feeder  "from  the  junction 
was  also  enlarged,  and  the  Port  Maitland  Branch  built, 
which  afforded  an  outlet  to  Lake  Erie  at  Port  Maitland. 
This  route  was  opened  for  navigation  in  1845.  The 
section  of  the  canal  between  the  feeder  junction  and 
Port  Colborne  was  then  enlarged,  and  opened  for  nine 
feet  navigation  in  1850. 

As  the  completion  of  the  second  canal  coincided 
with  the  completion  of  the  St.  Lawrence  Canals  in  1848, 
a  boat  about  140  feet  long,  26  feet  beam,  and  9  feet 
draught  could  then  for  the  first  time  pass  via  the  St. 
Lawrence  Route  from  Montreal  to  Chicago. 

In  1853  it  was  decided  to  increase  the  navigable 
depth  to  10  feet,  which  was  done  by  raising  the  locks 
and  banks,  but  it  was  not  until  about  1881  that  the  Canal 
was  fed  from  Lake  Erie. 


The  Second  Welland  Canal 

Twenty-two  years  after  Upper  and  Lower  Canada 
had  completed  the  9  feet  navigation  improvement  of  the 
St.  Lawrence  system,  the  Dominion  of  Canada  took  up 
the  question  of  inland  navigation,  and  appointed  a  com- 
mission in  1870  who,  in  their  report  of  February,  1871, 
recommended  a  uniform  scale  of  navigation  for  the  St. 
Lawrence  and  Welland  Canals,  with  locks  270  feet  long, 
45  feet  wide,  and  12  feet  depth  of  water  on  the  mitre  sills. 
The  work  was  proceeded  with  on  these  dimensions,  but 
before  any  locks  were  built  Parliament,  in  1875,  ordered 
the  canals  to  be  deepened  so  as  to  pass  vessels  drawing 
fourteen  feet  of  water,  but  did  not  change  the  length  or 
width  of  the  lock  chambers.  Unfortunately  the  new 
Welland  Canal  was  constructed  on  this  plan,  and  com- 
pleted to  12  feet  depth  in  1882,  with  Lake  Erie  as  the 
feeder,  at  a  cost  of  about  14  millions  of  dollars.  The 
additional  two  feet  cost  about  two  more,  so  that  the 
change  from  nine  feet  to  fourteen  feet  draught  cost 
about  16  millions  of  dollars.  The  canal  was  opened  to 
traffic  for  fourteen  feet  navigation  in  1887,  and  the  St. 
Lawrence  River  Canals  in  1901,  when  the  Northwestern 
Steamship  Company,  of  Chicago,  placed  a  fleet  of  four 
steamers  in  commission  between  Chicago  and  Europe. 
On  more  than  one  occasion  the  boats  were  loaded  slightly 
over  the  14  foot  limit. 

The  short-sighted  policy  of  1870  left  the  Welland 
canal  as  much  or  more  out  of  date  in  1887  than  it  was 
when  the  improvements  were  begun  in  1873,  whereas  a 
moderate  increase  in  the  length  of  the  locks  alone  would 
have  enabled  a  large  part  of  the  Lake  fleet  even  of  1901 
to  descend  to  Montreal,  instead  of  being  confined  to  the 
Upper  Lakes,  to  the  manifest  disadvantage  of  the  St. 
Lawrence  Canals  which,  with  the  present  Welland  Canal, 
cost  Canada  up  to  the  31st  March,  1919,  $80,813,694.26 
on  capital  construction,  and  $21,557,415.52  for  repairs  and 
maintenance.  These  amounts  do  not  include  the  original 
costs  and  maintenance  charges  of  the  Port  Colborne 
Breakwaters,  built  by  the  Public  Works  Department, 
and  the  aids  to  navigation  built  and  maintained  by  the 
Marine  Department  between  Port  Colborne  and  Montreal. 
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.       These  canals,   locks  and  river  channels  are  entirclv 
inadequate  for  use  by  the  Great  Lake  steamers  of  todly 
and  can  now  be  considered  as  of  little  more  than  baS 
size     The  improvement  of  the  St.  Lawrence  Canals  to 

&tt?h?  ^ti^  Carry ,ships  of  ^  leases  fee? 
draught  has  been  the  dream  of  many,  and  the  serial 
hope  of  those  localities,  and  those  persons  deep  y  intS 
ed  in  enterprises  that  would  be  specially  lSfiSSbv 
Sun3  f^™^  During  th?  past7  quarter  of  a 
deSinp  ?hT7  e.xKh?ustlve  surveys  have  been  made  to 
3 P™ 1Tlt  th-e  feasibi"ty  and  cost  of  such  a  waterwav 
and  another  is  now  being  carried  out  w^erway, 


Concurrently  with  the  opening  of  traffic  for  ves* 
drawing  fourteen  feet  of  water  via  the  St  LawVenrp  t 
Departments  of  Railways  &  Canals  and  PuE  Wor 
began  improvements  to  Port  Colborne  Harbour  conS 

being eSeaifo?aysnire'  ^  ^  toX&SSS 
peing  made  tor  a  ship  canal  across  the  Niagara  Peninsul 

These  surveys  were  carried  out  between  1907  and  191 


The  Welland  Ship  Canal 


Surveys  for  Routes  from  the  Great  Lakes 
to  the  Atlantic 

740  Teet  wind  V?W  '?'  deep'  w^  "ocks 

=cf I-Sa  ~  UBS 

Board  n  mpw  C  ™°rks  DePartment  appointed  a 

Probable co^t  of  ^h    t0  in+vestigate  the  feasibility  and 
KDie  c°st  °/  a.  deep  waterway  from  the  Great  I  akp* 


under  the  direction  of  J.  L    Weller    mrtp     m, 

ivn .  vvener  was  transferred  from  the  Dresent  canal  tr.  tvJ 

was  closed  down  m  1917,  owing  to  the  European  War. 
Welland  Ship  Canal 

of  th^T^M^r1'  a,S  unally  located'  follows  the  valley 
miles  eJst  of  Port  n^bet^een  Lts  mouth'  about  three 

^^sl^ss:  !idwKs^ 
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straightening  the  alignment  of  the  canal  between  these 
points.  The  Ship  Canal  will  again  cross  the  present  one 
below  Lock  No.  25,  where  the  water  levels  of  both  are 
at  elevation  568.0,  the  extreme  low  water  level  of  Lake 
Erie  above  sea  level.  From  Allanburg  to  Port  Col  borne, 
on  Lake  Erie,  it  will  follow  closely  the  course  of  the  pre- 
sent canal. 

The  total  length  of  the  canal  will  be  twenty-five 
miles,  and  for  all  practical  purposes  of  navigation,  it  is 
a  straight  line  throughout.  It  is  2^  miles  shorter  than 
the  present  one.  The  fall  of  325 ^  feet  between  the 
Lakes  is  to  be  overcome  by  seven  locks  of  46  3/2  feet  lift 
each.  The  direct  line  of  the  canal  down  the  face  of  the 
escarpment,  and  the  topography  of  the  lower  plateau, 
permitted  the  adoption  of  these  high  lifts,  which  constitute 
a  peculiar  feature  in  the  design  of  the  canal,  and  has  no 
precedent  in  actual  construction  for  locks  of  their  size. 
The  few  locks  required  permit  a  rapid  descend  into  Lake 
Ontario,  and  diminish  the  time  required  for  vessels  to 
pass  through  the  canal.  The  usable  dimensions  of  the 
locks  are  800  feet  long,  80  feet  wide,  with  30  feet  depth 
on  the  sills.  The  canal  will  be  made  200  feet  wide  on 
the  bottom,  with  2  to  1  slopes,  and  for  the  present  will 
be  excavated  to  a  depth  of  twenty-five  feet  only.  All 
structures,  however,  will  be  built  for  30  feet  depth,  so 
that  the  canal,  at  some  future  date,  can  be  enlarged  by 
simply  dredging  out  the  canal  prism  and  harbour  en- 
trances. 

The  above  dimensions  oi  the  canal  prism  give  a  wet 
section  of  about  four  times  the  immersed  section  of  a 
ship  of  75  feet  beam  and  22  feet  draught,  which  may  be 
expected  to  use  the  canal  on  its  completion,  and  when 
completed  to  the  30  feet  depth  the  ratio  of  channel  to 

"I/ 


the  immersed  section  of  the  largest  ship  will  be  about  3^2 
At  the  Ontario  end  of  the  canal  Port  Weller  Harbour 
is  being  formed  by  two  earth  embankments  extending 
one  and  one-half  miles  out  into  the  lake,  where  the 
depth  is  30  feet  at  extreme  low  water.  The  banks  are 
being  formed  from  the  materials  excavated  from  the 
canal  prism,  and  will  be  protected  on  their  inner  and 
outer  slopes  with  rock.  The  banks  are  parallel  to  one 
another,  and  provide  a  channel  800  feet  wide,  and  5,000 
feet  long,  which,  at  the  entrance,  is  narrowed  to  400  feet 
wide  by  two  converging  lines  of  reinforced  concrete  crib 
work.  From  the  shore  the  harbour  channel  extends  in- 
land about  one-half  mile,  gradually  narrowing  from  800 
to  200  feet  in  width  to  Lock  No.  1,  9,500  feet  from  the 
harbour  entrance.  The  Harbour  docking  is  being  built 
of  reinforced  concrete  cribs.  The  docking  on  the  west 
side  of  the  harbour  is  connected  with  Lock  No.  1  by  a 
long  entrance  pier  of  reinforced  concrete.  Above  Lock 
No.  1  the  canal  follows  the  bed  of  the  creek  to  Lock 
No.  4.  Lock  No.  2  is  situated  about  one  and  one-half 
miles  above  Lock  No.  1,  where  the  rock  surface  was 
fortunately  found  at  an  elevation  slightly  below  that 
required  for  the  lock  foundations.  Lock  No.  3  is  located 
just  north  of  the  present  canal,  or  about  2 y2  miles 
South  of  Lock  No.  2.  The  rock  at  this  point  is  about 
twenty  feet  lower  than  required  for  the  foundation  of  the 
structure. 

As  a  lockage  requires  about  70  acre  feet,  it  is  essential 
that  there  be  a  large  pondage  area  above  each  lock,  in 
order  to  avoid  drawing  down  the  levels  as  little  as  possible 


when  filling  the  locks.  For  this  purpose  the  configuration 
of  the  valley  east  of  the  canal  was  fully  made  use  of  in 
creating  regulating  ponds  above  the  locks.  That  above 
Lock  No.  1  has  an  area  of  107  acres;  No.  2,  200  acres; 
and  that  above  No.  3,  150  acres.  The  service  flow 
through  the  canal  will  be  regulated  by  weirs  at  the 
side  of  the  locks. 

Locks  Nos.  4,  5  and  6  are  twin  locks  in  flight.  One 
will  be  used  for  up-bound  vessels,  and  the  other  for 
down-bound  vessels,  a  double  flight  being  necessary  in 
order  to  save  long  delays  to  vessels  passing  through 
these  locks.  They  are  situated  on  the  face  of  the  escarp- 
ment, and  in  order  to  create  a  regulating  basin  of  84 
acres  above  Lock  No.  6  an  earthen  dam,  with  a  maximum 
height  of  75  feet,  and  about  3,300  feet  long,  extending 
from  the  head  of  Lock  No.  6,  across  the  present  canal 
above  Lock  No.  19  to  the  high  ground  East  of  it  will  be 
built,  with  a  concrete  core  wall,  of  selected  material  from 
the   canal  excavation. 


Welland  Ship  Canal  .completed  portion. 
Harbour  Wall  Port  Weller. 


The  head  of  Lock  No.  7  is  opposite  Peter  Street, 
Thorold,  or  opposite  Lock  No.  24  of  the  present  canal, 
the  distance  between  the  foot  of  the  Lock,  and  the  head 
of  Lock  No.  6  being  only  about  2,000  feet.  It  is  fed 
from  a  small  pond  of  twenty-seven  acres  formed  by 
flooding  the  upper  end  of  the  Ten  Mile  Creek  Valley, 
lying  East  of  the  canal.  This  pond,  however,  will  have 
direct  communication  through  the  channel  of  the  present 
canal  with  the  summit  level  of  the  Ship  Canal  above  the 
twin  Guard  Gates,  which  are  located  about  a  quarter  of 
a  mile  above  Lock  No.  7,  where  the  main  line  of  the 
Niagara,  St.  Catharines  &  Toronto  Railway  crosses  the 
Canal. 
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Between  the  Guard  Gates  and  Allanburg  a  new  chan- 
nel, on  a  direct  line,  will  be  excavated,  and  the  present 
canal  between  these  points  abandoned.  From  Allanburg 
to  Port  Robinson  the  present  canal,  known  between  these 
points  as  "the  Deep  Cut",  (maximum  depth  80  feet),  is 
being  widened  on  the  west  side,  and  deepened  for  twenty- 
five  feet  draught. 

Between  Port  Robinson  and  Welland  it  is  proposed, 
instead  of  straightening  and  enlarging  the  present  canal, 
and  building  a  new  aqueduct  to  carry  the  Ship  Canal  over 
the  Chippawa  at  Welland,  to  raise  the  level  of  the  river 
permanently  about  six  feet,  to  the  summit  level  of  the 
canal,  elevation  568.0,  by  means  of  a  dam  across  the 
river  at  Port  Robinson,  which  would  be  provided  with 
stop-log  sluices  for  allowing  freshet  and  other  surplus 
waters  to  flow  through  the  dam  back  into  the  river,  and 
out  into  the  Niagara  at  Chippawa  as  at  present.  The 
river  valley  would  then  be  used  as  the  canal  channel  from 
Port  Robinson  to  Welland,  and  the  present  aqueducts 
dredged  out. 

■ii  YwrP-  Welland  t0  Ramey's  Bend  the  present  canal 
will  be  deepened,  and  widened  along  its  Western  bank, 
and  a  new  cut  made  across  the  point  that  forms  the  bend 
for  the  purpose  of  straightening  the  canal  opposite  the 
point,  from  Humberstone,  immediately  south  of  Ra- 
mey  s  Bend,  to  Port  Colborne,  the  Canal  will  be  deepened, 
and  widened  on  the  west  side. 

The  improvements  to  Port  Colborne  Harbour  will 
consist  of  deepening  the  inner  and  outer  harbours  to  the 
twenty-five  foot  depth,  and  the  entire  removal  of  the  old 
guard  locks  and  supply  weir  at  the  North  end  of  the 
Harbour.  A  new  guard  lock  will  be  built  in  the  new 
cut  north  of  Humberstone,  and  a  supply  weir  built 
across  the  section  of  the  present  canal  that  will  be 
abandoned,  at  Ramey's  Bend.  It  is  also  proposed  to 
build  a  new  western  breakwater,  extending  2,000  feet 
further  out  in  the  lake  than  the  present  one,  for  better 
protection  to  the  Harbour  during  high  gales.  The  new 
breakwater  would  consist  of  a  rock  bank,  built  from  the 
rock  excavation  north  of  Port  Colborne. 

There  will  be  thirteen  highway  bridges,  three  com- 
bined highway  and  electric  railway  bridges,  one  electric 
railway  bridge,  and  five  steam  railway  bridges  across  the 
canal.  These  bridges  will  have  80  feet  clear  spans 
where  they  cross  the  foot  or  head  of  locks,  and  200  feet 
dear  spans  where  they  cross  the  canal  prism.  They  will 
all  be  bascule  bridges,  except  where  local  conditions  will 
permit  the  economical  and  satisfactory  use  of  the  old 
reliable  swing  bridge.  The  electric  railway  bridge  a 
swing  span  carrying  the  main  line  of  the  Niagara,  St 
Catharines  &  Toronto  Railway  over  the  canal  at  the 
Cuard  Gates  has  been  completed,  and  the  substructures 
lor  several  of  the  bascule  spans  are  being  built. 

For  the  economical  construction  of  the  canal  between 
Lake  Ontario  and  Thorold  the  Government  built  and 
operates  a  double  track  standard  gauge  railway  between 
these  points,  along  the  West  side  of  the  Canal  It 
connects  with  the  Grand  Trunk  Railway  at  Merritton 
and  with  the  Niagara,  St.  Catharines  &  Toronto  Railway 
at  Thorold  and  Port  Weller,  and  is  equipped  with  a 
complete  interlocking  and  block  signal  system,  and  a 
telephone  tram  despatching  service. 


During  the  working  season  of  1915,  1,700,000  cubi 
yards  of  excavated  material  were  handled  over  the  rai 
way  to  the  Port  Weller  Harbour  embankments,  togethe 
with  a  large  quantity  of  other  material  that  was  deposits 
as  back-fill  behind  the  structures.  There  were  als< 
270,000  tons  of  crushed  stone  for  concrete,  sand,  cement 
and  other  miscellaneous  freight  taken  over  the  railway 
As  an  instance  of  the  volume  of  traffic  taken  over  the  lin< 
during  the  middle  of  1915,  there  were  5,917  loaded  anc 
empty  trains  moved  in  July,  or  an  average  of  228  train- 
per  day.  As  many  as  360  trains  have  been  handled  ovei 
the  line  in  twenty-four  hours. 

As  the  construction  of  the  Canal  is  only  begun  anc 
very  few  of  its  structures  under  construction,  the  time  is 
not  opportune  for  a  highly  technical  discussion  of  the 
problems  involved  in  their  design  and  construction,  and 
that  of  the  machinery  for  their  operation,  the  plans  for 
the  latter  being  only  of  a  tentative  character  at  present 
A  brief  description  of  the  main  features  of  the  more 
important  ones  will,  therefore,  only  be  alluded  to  now 


Welland  Ship  Canal  towing  Concrete  Crib  from 
Port  Dalhousie  Harbour. 


Reinforced  Concrete  Cribs 

anH  XiH  stfa^\rd  J?1!3*  ar?  110  feet  long,  38  feet  wide, 
and  34  feet  high,  divided  into  18  compartments  by  one 
longitudinal  and  eight  cross  walls.  The  front  and  rear 
walls  vary  from  12  inches  thich  at  the  top  to  eighteen 
inches  thick  at  the  bottom,  and  the  end  walls  from  15 
inches  to  21  inches,  and  the  longitudinal  and  cross  walls 
from  10  inches  to  14  inches.  Along  the  face  of  the  cribs 
a  heavy  wall  about  7  feet  high,  is  built  of  reinforced 
concrete  blocks  and  mass  concrete.  The  blocks  are  9 
feet  long  9  feet  3  inches  wide,  and  3  feet  high,  and  are 
supported  at  the  face  by  the  wall  of  the  crib,  and  at  the 
rear  end  by  concrete  beams  built  between  the  cross  walls 
of  the  crib  Above  these  blocks  the  wall  is  finished  to 
coping  level  in  mass  concrete. 
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A  standard  crib  contains  934  cubic  yards  of  concrete, 
and  130,000  lbs.  of  steel  rods,  three-quarter  inch  diameter, 
and  weighs  approximately  2,000  tons. 

Each  crib  is  built  to  its  full  height  upon  a  floating 
pontoon  about  nine  feet  high,  and  so  constructed  that 
when  the  crib  is  finished  the  sides  and  ends  can  be  re- 
leased and  allowed  to  float  away,  while  the  heavily 
ballasted  bottom  sinks  to  the  bottom  below  the  crib. 

Before  the  pontoon  is  released  from  the  crib  tempor- 
ary wooden  bottoms  are  fitted  in  each  compartment,  for 
the  purpose  of  floating  the  crib  into  position  on  removal 
of  the  pontoon.  When  the  crib  has  been  sunk,  by  filling 
it  with  water  through  valves  in  the  temporary  bottoms, 
the  latter  are  released,  and  recovered  for  use  over  again. 
The  crib  is  then  filled  with .  shale  and  rock  from  the 
harbour  excavation. 

When  the  crib  seats  have  been  dredged  out,  three 
rows  of  stone,  broken  to  macadam  size  are  deposited 
through  a  pipe  on  the  lines  of  the  face,  back  and  centre 
longitudinal  walls,  for  the  purpose  of  providing  as  nearly 
as  possible  a  level  foundation  for  the  crib  to  rest  upon 
when  sunk  in  position.  This  method  of  building  and 
sinking  the  cribs  has  proven  satisfactory.  There  will  be 
forty-six  cribs  required  for  the  Port  Weller  Harbour 
docking,  eighteen  of  them  have  been  built  and  sunk  in 
place. 

Locks 


Locks  Nos.  1,  2,  3  and  7  are  single  locks,  each  46^ 
feet  lift.  Locks  Nos.  4,  5  and  6  are  twin  locks  in  flight, 
each  46J/2  feet  lift.  The  Guard  Lock  is  a  single  lock, 
with  a  variable  lift  between  nothing  at  extreme  low 
water  of  Lake  Erie,  to  several  feet  at  high  water. 

The  locks  are  designed  to  pass  vessels  of  800  feet  in 
length,  and  80  feet  in  breadth,  with  a  maximum  draught 
of  30  feet.  In  general,  they  will  only  have  one  service 
gate  at  the  head,  and  one  at  the  foot.  In  addition  to 
the  service  gates,  Locks  Nos.  1  and  4  will  be  provided  at 
their  lower  end  with  unwatering  gates,  and  the  guard 
lock  will  also  have  unwatering  gates  at  each  end  of  it. 


As  a  guard  against  accident  the  gates  will  be  protected 
by  wire  rope  fenders  below  the  lower  gates,  and  above  all 
gates,  where  required. 

The  upper  gates  are  placed  on  top  of  the  breast 
walls,  which  correspond  in  height  to  that  of  the  lift. 
These  walls  will  remove  the  cause  of  probably  nine- 
tenths  of  the  accidents  which  occur  on  the  present  canal ; 
namely,  vessels  carrying  away  the  upper  gates  of  the 
locks  by  striking  them  while  entering  from  the  lower 
reach.  If  a  vessel  goes  ahead  too  far  in  the  Ship  Canal 
locks,  she  will  strike  against  the  breast  wall,  and  damage 
herself  instead  of  the  gates. 


Welland  Ship  Canal.    West  Wall  Lock  No.  1. 


Welland  Ship  Canal.     Lower  West  Entrance  Wall  Lock  No.  1, 
in  process  of  backfilling,  looking  south. 

Filling  the  Locks 

To  fill  and  empty  the  chambers,  one  culvert  14  feet 
wide  and  15  feet  high,  with  an  area  of  210  square  feet, 
running  lengthwise  of  the  lock,  will  be  built  in  the  base 
of  each  wall.  Each  of  these  culverts  will  be  controlled 
by  Taintor  or  Sector  valves  at  their  intake  and  outlet 
ends.  At  the  location  of  the  valves  the  culverts  are 
divided  into  two  parts  by  a  middle  pier,  it  being  consider- 
ed undesirable  to  attempt  to  control  the  whole  culvert 
with  one  valve.  The  side  wall  culverts  open  directly  into 
lateral  culverts  26  in  number.  Each  of  these  laterals  has 
an  area  of  12  square  feet,  and  discharges  horizontally  into 
the  lock  chamber.  The  floors  of  the  side  wall  culverts 
and  their  laterals  are  at  the  same  elevation  as  the  top  of 
the  lower  gate  platforms. 
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Welland  Ship  Canal,  Lock  No.  1.      Looking  towards  Breastwall. 


.„i    Tfhe.inI-ake   and    valve   chambers   controlling   the 

^r^e^f^ln f3  are  '^d.side  by  side  on  he 
east  side  of  the  locks,  and  mimed  ately  in  front  of  the 
regulating  dams  at  the  head  of  the  raceways  beside  [he 

i^Sisetalrt  ?ed\g  the  C,UlvertS  in  ^e  wesfwall 
is  passed  through  a  syphon  culvert  under  the  chamber 
floor  immediately  in  front  of  the  breast  w  11       Th 
method  of  drawing  water   from  th  ™%A  pS 
instead  of  directly  from  the   canal  above  the  ?oCk?  will 
tend  to  prevent  the  formation  of  objectionable  currents 
m  the  upper  entrances  of  the  locks.    All  the  culverts 
discharge  directly  into  the  lower  entrances  of  the  locks 
and  as  the  two  streams  flowing  in  opposite  diictions ?wili 

resulting  from  emptying  the  locks  SUrgeS 

The  middle  wall  of  twin  locks  Nos.  4,  5  and  6  is  60 

fee    wide  at  the  bottom.     In  its  base  are  two  separate 

and  independent  culverts  of  210  square  feet  areTeach! 


with  26  laterals  per  lock  chamber.    These  culverts  are 
LTgfvalvef  inhthUPPer  and  l0Wer  end  ofeachbck  by 

»eosf  th/tg^nS1^  a*  5S*jy>» 

The  culvert  area  is  such  that  if  all  the  valves  be  fullv 

°nPThd  fV™-6  the  l0ck  chamber  can  be  filld  and  empded 
n  about  8  minutes.    At  this  rate  of  filling  or  empty ng 

vert icll  rate  o  °?oCl?ai?ber  ^  Change  at  an  avS 
vertical  rate  of  5.8  feet  per  minute.     The  method  of 

wi  l?  £2?  emptying  l0cks  .throuSh  culvert«  in  the°  side 
walls  has  proven  very  satisfactory  in  practice  as  the 
vessel I  is  subjected  to  very  little  surge  in  filing  the 
chamber,  and  none  at  all  when  emptying  it. 

The  lower  gates  will  be  81  feet  6  inches  high,  and  the 
upper  ones  thirty-five  feet  high.     They  will  be  made  of 

ninth  thK6  honzontal  Sirder,  double  skin  type!  Snd  wS 
probably  be  operated  with  steel  cables. 

Sault^MnS*^  ^  Superintending  engineer  of  the 
^ault  hte.  Marie  Canal  show  that  the  time  required  to 
pass  a  vessel  through  the  lock  900  feet  long,  60  ?eet  wide 
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22  feet  depth  on  sills,  and  20  feet  lift  is  about  38  minutes 
between  Stop  Posts  above  and  below  the  lock.  The 
actual  time  of  filling  the  chamber  is  ten  to  eleven  minutes. 
The  time  to  pass  vessels  between  the  Stop  Posts  of 
the  Ship  Canal  Locks  will  probably  be  somewhat  less 
than  required  at  the  Sault  Ste.  Marie  lock,  and  the 
estimated  time  of  passing  a  loaded  freight  vessel  through 
the  Canal  from  Lake  to  Lake  is  eight  hours,  as  against 
fifteen  to  eighteen  hours  in  the  present  Canal. 

Weirs 

At  Locks  1,  2  and  3  regulating  raceways  will  be  built 
on  the  east  side  of  the  locks",  for  controlling  the  service 
flow  of  the  canal,  and  emptying  the  reaches  when  re- 
quired. The  raceway  will  consist  of  a  concrete  lined 
channel,  whose  level  will  be  about  midway  between  the 
upper  and  lower  levels.  The  flow  through  the  raceway 
will  be  controlled  at  the  upper  end  by  a  dam,  with  a 
series  of  large  valves  in  the  base  of  it  for  emergency  use, 
and  the  emptying  of  the  upper  pool.  Normal  regulation 
will  be  obtained  through  shallow  stop  log  sluices  on  the 
crest  of  the  dam.  The  dam  controlling  the  lower  end 
of  the  sluiceway  will  be  a  stop  log  dam,  with  deep  sluices. 
The  controlling  weir  for  Lock  No.  6  will  be  built  in  a  rock 
channel,  excavated  in  the  rock  at  the  east  end  of  the 
high  earth  dam  that  forms  the  pondage  of  Lock  No.  6. 
The  flow  through  the  weir  will  then  pass  down  the  present 
canal  to  No.  3  Pond.  The  supply  weir  at  Lock  No.  7 
will  be  located  on  the  site  of  Lock  24  of  the  present  canal. 


Earth  excavation     Cu.Yds.  38,500,000—40%  completed 


Welland  Ship  Canal.     Lock  No.  2,  looking  south. 

Cost 

The  estimated  cost  of  the  Ship  Canal  in  1912  was 
$50,000,000.00.  The  expenditure  to  the  31st  March, 
1920,  including  cost  of  surveys,  engineering  expenses, 
and  right-of-way  was  $20,270,436.25.  The  quantities  of 
several  of  the  main  items  involved  in  the  construction  of 
the  Canal  are  as  follows: — 


Rock  excavation 
Watertight  embank- 
ments 
Concrete,  all  kinds 
Steel  reinforcing       Lbs. 


6,600,000—23% 

3,400,000—59% 

2,600,000—20% 

16,500,000—36% 


Welland  Ship  Canal.     Lock  No.  2,   from  Upper  Entrance  Wall. 


Progress  of  the  Work 

For  the  purposes  of  construction  the  canal  has  been 
divided  into  nine  sections.  Section  No.  1  is  at  the  Lake 
Ontario  end  of  the  canal,  and  Section  No.  9  at  the  Lake 
Erie  end.  During  the  Fall  of  1913,  Sections  Nos.  1,  2, 
3  and  5  were  placed  under  contract.  The  first  three 
sections  include  the  Lake  Ontario  entrance,  the  seven 
lift  locks,  guard  gates,  eight  bridges,  and  the  canal 
prism  between  the  Lake  and  Thorold.  Section  No.  5 
embraces  the  deepening  and  widening  of  the  "Deep  Cut" 
on  the  summit  level  between  Allanburg  and  Port  Robin- 
son. 


Welland  Ship  Canal.     Lock  No.  2,  looking  south 
from  Concrete  Plant. 
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Welland  Ship  Canal.     Port 

Owing  to  the  European  War  the  work  on  the  canal 
practically  ceased  in  1916,  and  in  the  Fall  of  1917  the 
contracts  were  cancelled,  and  the  work  entirely  closed 
down.  After  the  Armistice,  November,  1918,  the  Govern- 
ment decided  to  resume  work  on  a  small  scale,  and  ar- 
ranged with  the  former  contractors,  —  The  Dominion 
Dredging  Company,  Section  No.  1;  Messrs  Baldry, 
Yerburgh  &  Hutchison,  Section  No.  2;  Messrs  Doheny, 
Quinlan  &  Robertson,  Section  No.  3;  and  the  Canadian 
Dredging  Company,  Section  No.  5,  for  the  resumption 
of  the  work,  and  which  has  been  continued  in  a  more  or 
less  intermittent  manner,  due  to  labour  troubles,  and 
other  causes,  since  January,  1919. 

On  Section  No.  1  the  excavation  is  about  75% 
completed,  and  the  concrete  work  67%.  Lock  No.  1, 
including  its  upper  and  lower  entrance  piers,  is  about 
75','  built.  The  concrete  built  in  these  structures  to 
date  amounts  to  178,000  cubic  yards. 

On  Section  No.  2  the  excavation  is  about  77% 
completed,  and  the  concrete  work  30%.'  Lock  No.  2, 
with  its  upper  and  lower  entrance  piers  is  about  67% 
built.  About  210,000  cubic  yards  of  concrete  have  been 
built  in  these  structures  to  date.  At  Lock  No.  3  only 
part  of  the  breast  wall  has  been  built. 

On  Section  No.  3  about  60%  of  the  excavation  has 
been  taken  out,  and  5%  of  the  concrete  built.  Locks 
4,  5,  6,  7  and  the  Guard  Gates  are  located  on  this  section, 
but  no  part  of  these  structures  are  built,  except  short 
sections  of  the  upper  entrance  piers  of  Lock  No.  6. 

On  Section  No.  5  about  77%  of  the  excavation  has 
been  taken  out,  and  wasted  between  the  present  and  old 
canals  North  of  Allanburg. 

The  engineering  work  is  under  the  direction  of 
W.  A.  Bowden,  M.E.I.C.,  chief  engineer,  Department  of 
Railways  &  Canals,  and  Alex.  J.  Grant,  M.E.I.C.,  engin- 
eer in  charge,  at  St.  Catharines.  W.  H.  Sullivan  is 
principal  assistant,  and  next  in  authority  to  Mr.  Grant. 
F.  E.  Sterns,  formerly  of  the  Panama  Canal  Staff,  is 
in  charge  of  designs.  For  carrying  out  the  engineering 
superintendence  and  construction  of  the  works  a  field 
force  has  been  established  on  each  contract,  with  a  resi- 
dent engineer  in  charge,  who  has  under  him  several 
assistant  engineers,  instrumentmen,  inspectors,  etc.  The 
resident  engineers  on  the  different  contracts  are,  E.  P. 
Johnson,  Section  No.  1;  F.  C.  Jewett,  Section  No.  2; 
F.  S.  Lazier,  Section  No.  3;  and  H.  W.  Bruce,  assistant 
engineer,  Section  No.  5. 

Increase  of  Trade 

In  1901  the  total  tonnage  passing  through  the 
Welland  Canal  was  only  about  620,000  tons.    In  1914  it 


Weller  Harbour,  July  29,  1915. 

had  increased  to  3,860,000  tons,  indicating  that  since  the 
completion  of  the  14  feet  navigation  system  in  1901  the 
St.  Lawrence  route  has  gradually  drawn  more  heavily 
year  by  year  upon  the  Great  Lakes — Atlantic  Seaboard 
trade,  and  will  undoubtedly  do  so  to  a  greater  degree 
when  the  Ship  Canals  are  completed  through  to  Montreal, 
as  many  of  the  Western  States  as  far  West  as  Idaho  and 
South  to  Kansas  look  upon  the  St.  Lawrence  as  their 
natural  waterway  to  the  sea,  and  most  direct  route  to 
Europe,  and  from  the  evidence  submitted  to  the  Inter- 
national Deep  Waterways  Commission  this  summer,  the 
people  of  fourteen  of  these  States  appear  determined  to 
leave  no  stone  unturned  to  obtain  in  the  near  future  the 
construction  and  completion  of  the  St.  Lawrence  Ship 
Canals  as  an  international  undertaking,  in  the  firm  belief 
that  a  Ship  Canal  to  the  sea  via  the  St.  Lawrence  has  now 
become  an  imperative  necessity  for  the  proper  economic 
development  of  their  import  and  export  trade. 

This  western  trade  is,  at  present  less  than  10%  of 
the  vast  volume  of  tonnage  that  annually  passes  down 
the  Detroit  River,  and  it  is  only  a  portion  of  it  that  the 
St.  Lawrence  Route  and  Montreal  can  compete  for 
against  the  Erie  Canal  and  railway  interests,  and  those 
of  the  ports  of  New  York,  Baltimore,  etc.,  who  have 
constantly  affirmed  that  the  western  trade  should  not  be 
permitted  to  descend  to  Lake  Ontario  if  it  were  possible 
to  avoid  it.  They  have  always  contended  that  once  on 
that  level  it  would  be  likely  to  find  its  way  down  the 
St.  Lawrence  to  the  Seaboard,  and  have  consequently 
always  been  antagonistic  to  any  canal  scheme  for  uniting 
Lakes  Erie  and  Ontario,  even  by  a  route  through  the 
State  of  New  York. 


The  Role  of  the  Welland  Canal 

These  views  have  been  confirmed  by  the  increasing 
traffic  through  the  Welland  Canal  since  1901,  and  if  this 
ever-increasing  trade  is  considered  to  be  of  so  much 
importance  by  the  shrewd,  far-seeing  people  of  New  York, 
and  other  Atlantic  Seaboard  States,  who  are  ever  alive 
to  the  interests  of  the  Erie  Canal,  and  their  seaports, 
there  is  every  reason  to  believe  that  it  would  be  equally 
beneficial  to  the  people  of  Canada  to  secure  and  retain 
the  control  of  the  lion's  share  of  it  by  the  completion  of 
the  Ship  Canals,  that  would  in  all  probability  place  the 
St.  Lawrence  Route  beyond  the  reach  of  successful 
competition.  A  long  step  towards  this  end  would  be 
the  completion  of  the  Welland  Ship  Canal  during  this 
decade. 
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The  Design  of  the 
Queenston-Chippawa  Power  Canal 

T.  H.  Hogg,  A.M.E.I.C.,  Assistant  Hydraulic  Engineer,  Hydro-Electric  Power  Commission. 


The  power  canal  for  the  Queenston-Chippawa 
Development  is  one  of  great  interest  both  from  the 
economic  as  well  as  from  the  hydraulic  side.  A  history 
and  detailed  account  of  the  design  will  not  be  given  in  this 
paper  but  rather  a  general  description  of  the  economies 
and  hydraulics  of  the  canal  that  is  under  construction, 
together  with  certain  details  of  the  methods  that  were 
employed  in  attacking  the  problems  of  design. 

The  canal  is  divided  into  four  sections,  a  profile  and 
typical  cross-sections  of  which  are  shown  in  Fig.  1.  The 
first  of  these  is  the  Welland  River  section  21,000  feet  in 
length,  with  a  bottom  slope  0.000119  and  side  slopes  of 
2  to  1 .  This  is  being  excavated  by  means  of  dipper  dredge 
and  cableway.  The  earth  section  which  follows  the  river 
section  is  6,250  feet  long  with  a  bottom  slope  of  0.0001208 
and  is  to  be  rip-rap  lined  with  finished  side  slopes  of  1.5 
to  1.  For  each  of  these  sections  a  roughness  factor  of 
.035  in  Kutter's  formula  was  used.  The  earth  section  of 
the  canal  was  originally  designed  as  a  concrete  lined 
section  of  much  smaller  cross-sectional  area  but  a  study 
of  the  economic,  constructional  and  operating  conditions 
indicated  the  advantages  of  the  larger  section  with  the 
rip-rap  lining  would  be  sufficient  to  compensate  for  the 
cost  of  the  extra  excavation.  This  portion  of  the  canal 
has  a  capacity  of  over  15,000  c.f.s.  with  uniform  flow  at 
the  assumed  roughness  factor  of  0.035,  and  extreme  low 
water  in  the  Niagara  River  at  Chippawa. 

At  the  end  of  the  earth  section  is  located  a  transition 
300  feet  long  in  which  the  trapezoidal  cross-section  is 
changed  to  the  rectangular  rock  section  of  48  feet  finished 
width  with  concrete  sides  and  bottom.  Beyond  this  are 
the  control  works,  which  are  described  in  the  paper  by 
M.  V.  Sauer,  A.M.E.I.C. 

The  rock  section  proper  is  36,252  feet  long  and  is 
divided  into  two  parts  by  the  Whirlpool  section  which 
has  a  length,  including  transition,  of  2,450  feet.  The  rock 
portion  of  the  canal  has  the  water  section  with  concrete 
lined  sides  and  bottom  with  a  finished  width  of  48  feet. 


The  bottom  slope  is  0.0002113  and  the  roughness  factor 
used  in  Kutter's  formula  0.014.  This  value  is  conser- 
vative in  view  of  the  proposed  method  of  placing  the 
concrete  lining.  With  the  steel  forms  that  are  to  be  used 
and  the  special  provisions  being  made  for  alignment  of  the 
forms,  a  smooth  plane  surface  will  be  obtained  on  the 
concrete  facing. 


Advance  proof  of  paper  to  be  read  at  the  General  Professional 
Meeting,  September  17th. 


T.  H.  HOGG,  A.M.E.I.C. 

Assistant  Hydraulic  Engineer,  Hydro-Electric 
Power  Commission. 


For  13,500  feet  the  concrete  lining  will  be  carried  up 
32  feet  above  the  finished  grade  of  the  canal,  for  the  next 
11,500  feet  the  lining  will  be  31  feet  high  and  for  the 
remainder  30  foot  high,  except  in  the  Whirlpool  Section 
where  it  is  carried  up  to  elevation  563.0.  For  the  greater 
part  of  the  time  the  water  surface  will  be  above  the  top  of 
this  concrete  lining  but  the  friction  loss  will  be  reduced  by 
the  lower  velocities  that  will  then  exist  in  spite  of  the 
greater  roughness  of  the  unlined  rock.  Numerous  hydraulic 
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-tudies  have  been  made  to  determine  the  surface  slopes 
in  the  canal  for  various  discharges  and  for  various  water 
levels  in  the  Niagara  River.  In  cases  where  the  water 
surface  was  above  the  top  of  the  concrete  lining  a  composite 
roughness  factor  was  used  in  which  the  proportions  of  the 
wetted  perimeter  on  the  lining  and  on  the  rock  surface  were 
taken  into  account.  Roughness  factors  as  high  as  0.019 
resulted  in  some  of  these  instances. 

Determination  of  Depth  and  Slope 

The  depth  and  slope  of  the  rock  section  were  fixed  by 
an  economy  study  and  the  decision  to  use  a  concrete 
lining  throughout  its  length  was  also  reached  in  the  same 
way.  The  method  of  arriving  at  the  economic  section  of 
the  canal  will  be  explained  later. 

An  examination  of  the  profile  of  the  canal  (Fig.  1) 
indicates  that  the  rock  surface  falls  far  below  the  grade  of 
the  canal  about  Sta.  333,  rising  again  to  grade  about  Sta. 
349.  This  occurs  in  the  Whirlpool  Section,  which  is 
located  at  Bowman's  Ravine  or  the  Whirlpool  Gully. 
Here  it  is  necessary  to  carry  the  canal  partly  on  fill  and 
to  use  a  trapezoidal  cross-section  on  account  of  the 
foundation  upon  which  the  canal  is  carried  .A  concrete 
lining  is  essential  on  account  of  the  high  velocities.  The 
cross-section  is  shown  in  Fig.  1,  where  it  will  be  seen  that 
the  bottom  width  is  10  feet  and  the  side  slopes  \y2  to  1. 
The  slope  of  the  bottom  is  the  same  as  that  of  the  rock 
section,  viz.,  0.0002113. 

The  Whirlpool  section  of  the  canal  was  designed  to 
have  the  same  cross-sectional  area  at  the  lowest  possible 
operating  water  level  as  that  of  the  rectangular  rock 
section.  This  minimum  water  level  would  be  some- 
what above  elevation  542,  which  is  the  elevation  of  the 
curtain  wall  at  the  screen  house.  The  area  of  the  cross- 
section  below  elevation  542  is  the  same  for  both  and  for 
greater  elevations  the  Whirlpool  section  has  the  greater 


area  so  that  there  is  no  danger  of  the  canal  capacity  being 
"choked  off"  at  this  point. 

In  locating  the  Welland  River  section  the  river 
course  was  closely  followed  so  as  to  take  advantage  of  the 
area  of  the  natural  channel.  This  necessitated  leaving  in, 
all  the  bends  that  occurred  in  the  unimproved  stream.  As 
the  deflection  of  these  curves  is  not  great  they  will  not 
produce  any  appreciable  loss. 

The  first  important  change  in  direction  occurs  at  the 
beginning  of  the  earth  section  at  Montrose  and  is  followed 
by  a  second  bend  at  the  Michigan  Central  Railroad  crossing 
at  Montrose.     In  addition  to  these  there  are  only  five 
changes  of  direction  in  the  rock  section  of  the  canal,  the 
deflections  of  which  are  51°,  27°  31°,  33°  and  46°.     The 
radius  of  curvature  in  every  case  is  300  feet  and  this 
radius  is  used  for  the  inside  and  outside  of  the  bend  as  well 
as  for  the  centre  line.    That  is,  the  curves  of  the  two 
sides  and  the  centre  line  of  the  canal  are  not  concentric, 
resulting  in  a  greater  width  of  canal  at  the  middle  of  the 
bend  than  at  either  end,  the  expectation  being  that  the 
energy  losses  will  be  less  than  in  a  bend  with  concentric 
curves.     It  is  probable  that  a  shorter  radius  than  300 
feet  would  give  even  better  results,  but  this  minimum  was 
fixed  by  the  size  of  the  electric  shovels  that  are  being  used 
for  the  excavation  of  canal. 

The  question  of  surges  of  the  water  surface  in  the 
canal,  due  to  changes  of  load  on  the  plant,  is  of  great 
importance.  This  problem  has  received  an  amount  of 
study  proportionate  to  its  importance,  but  on  account  of 
the  limited  space  of  this  paper,  it  will  be  sufficient  to  say 
that  the  sides  of  the  canal  and  the  floor  of  the  screen 
house  will  be  built  to  such  an  elevation  that  with  the 
worst  combination  of  conditions  the  water  will  always  be 
contained  within  the  sides  of  the  canal. 

Observations  of  river  stage  at  Chippawa  have  been 
available  since  1902  and  show  a  minimum  W.  S.  elevation 
of  558.5,  which  low  stage  was  reached  only  on  two  days. 


Rjvta  accrue     irRAPtioiQAi.] 
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An  examination  of  the  past  records  of  Lake  Erie"stage 
indicate  that  as  low  a  stage  as  558.0  may  be  possible  at 
Chippawa.  This  latter  water  level  is  therefore  treated  as 
extreme  low  water  and  the  canal  is  designed  to  carry  full 
load  at  this  stage  of  the  river. 

While  the  low  water  conditions  control  the  size  and 
slopes  of  the  canal,  on  the  other  hand  the  mean  water 
conditions  were  assumed  to  be  those  on  which  the  economic 
proportions  should  be  based. 

Design  of  Canal  Section 

Certain  limitations  were  met  with  at  the  outset.  The 
Welland  River  section  of  the  canal  had  to  be  maintained  as  a 
navigable  stream,  and  as  the  excavation  is  in  earth  this 
portion  of  the  canal  was  therefore  designed  for  a  low  non- 
scouring  velocity.  The  minimum  width  of  the  rock 
section  was  fixed  by  the  type  of  electric  shovel  used  for 
excavating  this  portion  of  the  canal  and  was  placed  at  48 
feet. 

The  problem  thus  resolved  itself  into  selecting  the  best 
proportions  for  the  trapezoidal  earth  section  and  the  best 
depth  and  slope  for  the  48  foot  rock  section.  The  pro- 
cedure in  the  latter  case  is  the  one  that  will  be  described. 

It  is,  of  course,  possible  to  design  any  number  of 
canals  48  feet  wide,  but  with  depth  and  slope  varying  so 
that  all  will  give  the  same  discharge  at  low  water.  For  a 
low  velocity  the  wetted  cross-section  must  be  deep  but  its 
slope  may  be  moderate.  For  a  high  velocity  the  depth  of 
the  wetted  cross-section  will  be  small  but  the  slope  may 
be  so  great  that  the  depth  of  the  cut  at  the  down-stream 
end  may  be  greater  and  the  total  cost  of  excavating 
greater  than  for  the  low  velocity  design. 

The  procedure  in  determining  the  economic  depth  was 
as  follows: 

First,  the  design  of  a  number  of  cross  sections  for 
velocities  of  3,  4,  5,  etc.,  feet  per  second,  the  determination 


of  the  requisite  slope  of  the  bed  in  each  case  to  give  the 
full  load  discharge  with  uniform  flow,  and  the  determina- 
tion of  the  variation  in  cost  of  these  canals  with  low  water 
velocity. 

Second,  the  determination  of  the  friction  loss  in  each 
of  these  canals  with  the  river  stage  at  its  mean  value.  This 
friction  loss  represented  so  much  lost  power,  which  was, 
of  course,  small  in  amount  for  the  lesser  low  water  veloci- 
ties, and  greater  as  the  low  water  velocity  increased  up  to 
a  certain  point. 

Third,  the  plotting  of  the  differential  curves  for  items 
1  and  2  thus  showing  the  variation  in  delta  cost  with  low 
water  velocity  and  the  variation  in  delta  power  with  low 
water  velocity.  From  these  two  differential  curves  a 
third  curve  can  thus  be  obtained  giving  the  value  of  delta- 
cost  by  delta-power  plotted  against  low  water  velocity. 
Thus  there  is  obtained  what  will  be  called  an  economy 
curve,  showing  for  any  given  low  water  velocity,  the  rate 
at  which  further  gains  in  power  may  be  made  at  any  low 
water  velocity  by  enlarging  the  canal  slightly  and  so 
cutting  down  velocity  and  friction  loss. 

Fourth,  the  selection  of  the  best  low  water  velocity 
from  thi s  economy  curve.    This  step  will  now  be  explained . 

The  gain  in  power  which  results  from  a  slight  enlarge- 
ment of  the  canal  comes  as  a  result  of  the  reduction  in 
friction  loss.  The  additional  cost  for  power  house  equip- 
ment is  so  small,  within  the  limits  in  which  we  are  working 
that  they  can  be  neglected.  It  is  reasonable  then  to 
continue  the  enlargement  of  the  canal  until  the  interest 
charges  on  the  cost  of  excavation  for  the  last  horse  power 
gained  are  equal  to  the  average  value  of  the  power  from 
the  whole  plant,  including  interest,  depreciation,  opera- 
tion and  maintenance.  By  stopping  short  of  this  point 
we  would  be  in  a  position  to  gain  more  power  at  a  cost  less 
than  the  average  that  we  were  willing  to  pay  for  the  power 
from  the  whole  plant.     It  is  interesting  to  note  that  the 
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economic  velocity  determined  in  this  way  is  but  slightly 
greater  than  the  minimum  cost  at  which  the  canal  could 
be  built  to  get  the  required  discharge  at  low  water.  The 
minimum  cost  occurs  for  a  velocity  somewhat  greater  than 
the  economic  velocity. 

The  advantage  for  this  method  of  attack  is  that  it 
permits  an  economic  size  to  be  selected  for  the  canal  with- 
out the  inclusion  in  the  estimate  of  the  cost  of  anything 
that  does  not  vary  with  the  low  water  velocity.  In  this 
case,  the  width  of  the  rock  cut  being  fixed,  the  earth 
excavation  does  not  vary  with  the  various  designs  for  the 
rock  section  and  as  a  matter  of  fact  in  computing  the  cost  of 
rock  excavation  only  that  below  some  assumed  horizontal 
plane  at  a  lower  elevation  than  natural  rock  surface  but 
above  canal  grade  was  considered. 

Figures  3  to  6  illustrate  a  typical  economic  canal 
study.  The  studies  from  which  these  figures  are  taken 
were  for  a  canal  of  smaller  capacity  and  greater  roughness 
than  the  one  being  built,  so  that  the  curves  show  the 
method  only  and  do  not  apply  to  the  present  canal. 

Figure  3  shows  the  results  obtained  in  designing  for 
various  low  water  velocities.  These  designs  can  be  made 
only  when  a  previous  study  for  the  earth  section  has  been 
completed  so  that  the  elevation  of  water  surface  at  the 
end  of  the  earth  section  is  known. 


Figure  4  shows  friction  losses  and  lost  power  due  to 
friction.  The  method  of  obtaining  the  first  derivative  of 
the  lost  power  curve  is  also  indicated. 

Only  the  variation  in  cost,  not  total  cost,  is  shown  in 
Figure  5.  It  is  evident  that  the  shape  of  this  curve  is  the 
same  whether  we  include  the  whole  cost  or  only  that  part 
which  varies  with  low  water  velocity.  In  either  case  the 
first  derivative  will  have  the  same  value. 

The  determination  of  the  form  of  the  economy  curve 
Figure  6  is  explained  above. 

The  procedure  in  the  economic  design  of  the  earth 
section  of  the  canal  was  similar  to  that  for  the  rock  section 
but  somewhat  more  complicated  by  reason  of  the  fact 
that  certain  changes  in  the  design  of  the  earth  section 
involved  changes  in  the  excavation  throughout  the 
length  of  the  rock  section.  The  difference  in  procedure 
were  thus  largely  a  matter  of  properly  taking  care  of  all 
the  variations  in  cost. 

It  is  the  intention  at  a  later  date  to  present  a  com- 
plete detailed  description  of  the  methods  and  analyses 
used  in  determining  the  various  hydraulic  features  of  this 
work.  At  that  time  there  will  be  submitted  the  calcula- 
tion covering  the  economics  and  hydraulic  characteristics, 
so  that  these  may  become  a  permanent  record  for  use  on 
similar  work. 
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The  purpose  of  this  paper  is  to  describe  briefly  the 
pertinent  features  m  the  Hydraulic  Installation  of  the 
Queenston  Development  with  a  short  discussion  of  the 
reasons  that  led  to  the  various  designs  adopted  On 
completion  of  the  work  and  after  the*  plant  has  had  a 
thorough  workout,  it  is  expected  that  a  paper  will  be 
presented  to  The  Institute  covering  in  fuller  detail  the 
complete  layout,  with  a  full  comparison  of  the  results 
obtained  in  operation  as  against  those  predicted  in  the 
design  and  determined  by  the  various  mathematical 
analyses  employed  therein. 

The  features  to  be  touched  on  in  this  paper  cover:— 

Canal  Control  Gate, 
Ice  Chutes, 
Screens, 

Removable  Gates, 
Penstocks, 
Johnson  Valves, 
Turbines, 
Governor  System, 
Control  Pedestals, 
Service  Units. 


Canal  Control  Gate 

A  single  motor-operated  vertical  lift  roller  rate  for 
the  purpose  of  controlling  or  entirelv  shuttW  nff  f hi  V 
will  be  installed  at  the  upper  en of  the  canal  Sea   MoT 

rock  Iehcetionhe  The  h  ?$*?  thef  ^^merglTLtoThe 
fS  la  pTe  fed'  paS  StS 

4T2hAteatr  W,dth  1S  48  feet  and  the  height  tbf£tefe 
Volume  of  Water  Delivery 

It  is  of  course  essential  that  the  canal  shall  deliver 

ondiUonsWofer  V iT ^  Under  the  ™st  ^erl 
conditions  of  water  level  m  the  Niagara  River     The 

cana  is  therefore  designed  to  deliver  a  quantity  of  water 

-lual  to  its  rated  capacity  when  the  river  is  aUts  lowest 

in  F™  1*T^  «»■» 

a  poinl  14  feet  above  the  water  level  and  tmf^K  t0 
done  in  order  to  permit  a  mtrnl  t,,t  f  ^.has  been 

down  the  canal  C    he  S    7  t0  pass,freel.y  "P  and 
wide  open.  gate  ls  ln  normal  Position,  i.e. 

Meeti^s;,:i:,:;[:;;f;^pertobe  read  «  the  General  Professional 


The  gate  will  be  counterweighted  and  operated  bv  a 
motor  connected  through  a  worrn  drive  to  the  two  main 
hoisting  gears,  and  the  motor  will  be  provided  with 
distant  as  well  as  local  control  so  that  the  rate can  hi 
operated  from  the  power  house  if  required 
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The  gate  itself  will  be  made  up  with  honrnntsi 
stanching    bars  will  be  provided  to  imprt  kq+„/J      A 

cai.vthtand  the  end  ^  s*  ^affsrss 

A  comparative  analysis  of  costs  and  operating  ronrii 

«■  o?«„atiupr™d! -i  ^  ~ 

construction  required  by  Z  *mtlZXieoie?^T%' 
the  decision  was  entirely  favorable  to  the  &$&&&*: 
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Ice  Chutes 

It  is  expected  that  the  intake  as  designed  will  take  in 
water  from  the  Niagara  River,  absolutely  free  from  float- 
ing ice,  but  to  take  care  of  any  ice  that  may  form  on  the 
surface  of  the  canal  or  the  Chippawa  River  channel  a 
small  ice  chute  is  being  provided  at  the  lower  end  of  the 
forebay.  It  consists  simply  of  an  opening  through  the 
screen  house  provided  with  a  drop  gate  which  can  be 
lowered  below  the  water  surface  for  a  depth  of  12  feet. 
The  discharge  over  the  gate  is  carried  through  the  screen 
house  and  down  the  cliff  and  under  the  power  house  to 
the  lower  river  in  a  reinforced  concrete  pipe  10  feet  in 
diameter. 


An  elaborate  design  of  ice  skimmer  has  been  made  up 
which  if  found  necessary  can  be  installed  later  on.  This 
consists,  in  general,  of  a  reinforced  concrete  horizontal 
pivoted  leaf  which  can  be  raised  or  lowered  in  accordance 
with  the  water  stage  so  that  floating  ice  will  be  skimmed 
off  the  surface  to  a  discharge  channel,  at  the  same  time 
allowing  the  clear  water  to  pass  underneath.  Provision 
is  now  being  made  in  the  outer  wall  of  the  curve  in  the 
canal  immediately  above  the  forebay  so  that  this  skimmer 
can  be  installed  in  the  future  if  it  is  found  that  sufficient 
capacity  is  not  provided  in  the  smaller  ice  chute  through 
the  screen  house. 


odd  d  o  d  d  a  a  oaaato 
OfiiDDD  D  D  D  DD  a  DOOM 

mDOODDO  a  d  aaaaaamfl 

raooQOoanaaoQQflii 

OMODDDD  D  "D  D  a  a  aQQflllB 

gmoodo  n  o  a  a  a  a-a  oaaiac 


Fig.  3.     Section  through  Power  House. 
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Screens 

The  only  features  of  the  screens  worthy  of  comment 
are  the  wide  bar  spacing  of  A]4,  inches  in  the  clear  and  the 
layout  of  the  bars  and  frames  which  are  so  designed  that 
the  whole  frame  with  the  bars  attached  is  removable  thus 
leaving  a  completely  unobstructed  passage  when  they  are 
removed.  There  are  three  bays  of  screens  for  each 
penstock  and  two  frames  in  each  bay.  The  tops  of  the 
screens  are  eight  feet  below  the  normal  surface  of  the 
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water  and  the  maximum  velocity  of  water  through  the 
screens  is  2.25  feet  per  second.  With  these  provisions 
it  is  not  anticipated  that  anchor  ice  will  cause  much 
trouble. 


Removable  Drop  Gates  for  Penstocks 

In  view  of  the  fact  that  a  Johnson  valve  is  to  be 
installed  at  the  lower  end  of  each  penstock  adjacent  to 
the  turbine  it  has  been  decided  to  omit  permanent  gates 
in  the  screenhouse  at  the  penstock  entrances.  To  take 
care  of  any  failure  In  the  valves,  removable  structural 
gates  made  up  in  sections  will  be  provided  which  can  be 
lowered  into  any  penstock  entrance  by  means  of  an  elec- 
tric travelling  crane  in  the  screenhouse. 


Penstocks 

The  quantity  of  water  used  by  each  turbine  at  full 
load  and  under  normal  head  is  approximately  1800  cu. 
ft.  per  sec,  and  in  the  design  of  the  penstocks,  the  diame- 
ter was  fixed  by  plotting  up  various  curves  showing  the 
value  of  lost  power  due  to  varying  velocities  and  their 
consequent  friction  losses  as  against  the  carrying  charges 
on  the  corresponding  penstocks.  By  this  means  a  diam- 
eter of  approximately  15  feet  was  found  to  give  the  best 
value,  but  so  great  a  diameter  at  the  lower  end  required 
a  plate  thickness  of  over  1  Yi  inches  and  this  was  consider- 
ed beyond  the  limit  for  safe  field  rivetting.    On  this 


account  the  diameter  of  the  upper  two-thirds  of  the  pipes 
was  made  16  feet  and  the  bottom  third  14  feet  which 
made  the  construction  work  feasible  and  at  the  same 
time  gave  the  desired  economical  results.  The  total  loss 
through  the  screens,  penstocks  and  valves  is  1.25  feet 
using  a  value  of  C  =  110  in  the  Hazen  &  Williams  form- 
ula. The  loss  is  considerably  reduced  by  the  use  of  butt 
girth  joints  with  an  outside  cover  plate  as  against  the 
customary  practice  of  using  inside  and  outside  courses. 


Johnson  Valves 

Figure  4  shows  a  longitudinal  section  through  the 
Johnson  hydraulic  operated  valves  which  are  located  at 
the  lower  end  of  the  penstocks.  The  operation  of  these 
valves  is  very  simple,  no  outside  power  being  required, 
the  valve  being  opened  or  closed  by  means  of  the  penstock 
pressure.  The  valve  plunger  is  of  the  differential  type 
and  seats  against  a  ground  fit  ring  in  the  neck  of  the  body. 
The  annular  chamber  A  and  the  central  chamber  B  are 
connected  through  a  control  valve  and  piping  either  to 
the  penstock  pressure  or  to  the  atmosphere.  Admitting 
penstock  pressure  to  A  and  atmosphere  to  B  opens  the 
valve  while  the  reverse  operation  closes  it. 

The  advantage  of  a  valve  of  this  type  is  the  simplicity 
of  operation.  Furthermore,  because  of  its  circular  section 
it  can  be  built  for  any  head  and  thus  located  at  the  lower 
end  of  a  penstock,  obviating  by  this  arrangement  the 
necessity  of  emptying  and  filling  the  penstock  for  each 
shut  down. 
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Turbines 

Five  turbines  are  at  present  under  contract,  which 
is  one  half  the  ultimate  installation.    They  are  each  of 
50,000  H.P.  rated  capacity  of  the  vertical,  spiral  case, 
single  runner  Francis  type  and  will  operate  at  a  speed 
of  187^  R.P.M.    This  gives  a  specific  speed  of  36.    The 
maximum  guaranteed  efficiency  is  90%  although  in  view 
of  recent  practice  it  is  expected  that  this  efficiency  will 
be  exceeded.    On  model  runners  of  homologous  design 
tested  at  Holyoke  91%  was  obtained.    The  inlet  diam- 
eter of  the  scroll  case  is  10  feet  and  the  diameter  of  the 
runner  is  10'5"  at  the  inlet.    Figures  2  and  3  show  the 
turbine  setting  and  it  will  be  noted  that  an  open  space 
has  been  left  in  the  power  house  foundations  below  the 
runner  so  that  by  removing  a  section  of  the  draft  tube 
the  runner  can  be  taken  out  from  below,  thus  obviating 
the  necessity  of  dismantling  the  generator  when  a  renewal 
of  the  runner  is  necessitated.    The  runner  is  designed  for 
a  capacity  of  61,000  h.p.    and  is  "gated    back"  to    a 
maximum  capacity  of  55,000  h.p.    The  reason  for  this 
is  that  the  turbines,  which  will  normally  operate  at  or 
near  fml  rated  load,  will  also  therefore  operate  at  their 
maximum  efficiency.    Special  taps  have  been  provided  in 
the  crown  plate  and  from  the  annular  spaces  around  the 
discharge  side  of  the  runner  to  which  gauges  can  be 
attached  and  a  record  kept  of  the  varying  pressures  at 
these  several  points.     This  will  furnish  an  indication  of 
the  wearing  away  of  the  runner  seal  and  show  when  re- 
newals of  seal  rings  are  necessary.    Connections  from 
these  chambers  to  the  scroll  case  and  draft  tube  will 
allow  readjustment   of  the   downward   thrust  when  re- 
quired. 

The  runners  and  spiral  casings  are  cast  steel  and  a 
test  pressure  of  260  lbs.  per  sq.  in.  is  required  in  the 
latter. 

Governor  System 

The  centrifugal  head,  relay  valves,  and  hand  control 
for  each  governor  will  be  located  on  the  generator  floor 
while  the  main  automatic  valve  control  will  be  located 
directly  under  the  governor  stand  at  the  level  of  the 
turbine  regulating  cylinders.  The  advantages  of  this 
arrangement  are  the  short  piping  between  the  main 
valve  and  the  regulating  cylinders  and  the  separation  of 
the  two  main  parts  of  the  governors,  giving  freer  access 
for  repairs  and  maintenance.  The  pressure  fluid  will  be 
water,  probably  treated  with  Bichromate  of  Potassium 
which  will  prevent  rusting  of  the  wearing  parts  and  at 
the  same  time  give  a  lubricating  value  to  the  water. 
A  central  pumping  system  will  be  used,  with  duplicate 


motor  driven  multistage  centrifugal  pumps,  either  one  o] 
which  will  have  sufficient  capacity  for  all  the  governors 
The  pressure  fluid  will  be  piped  to  all  the  governors 
through  accumulator  tanks,  one  located  near  each  govern- 
or so  as  to  eliminate  any  inertia  effects  through  the  piping 
system.  The  pump  motors  are  automatically  controlled 
by  relay  switches  which  are  controlled  by  pressure  varia- 
tion in  the  system.  As  a  further  safeguard  for  preserving 
continuous  operation  in  the  event  of  failure  of  the  pumps 
or  motors  penstock  pressure  can  be  turned  into  the 
governor  system.  When  the  plant  is  finally  extended  to 
its  full  capacity  a  complete  duplicate  pumping  svstem, 
similar  to  the  one  above  described  will  be  installed  and 
interconnected  with  the  present  system. 


Control  Pedestals 

A  control  pedestal  as  shown  in  figure  5  will  be  set 
up  adjacent  to  each  generator,  and  on  this  will  be  mounted 
the  various  indicating  instruments  and  control  handles 
shown  on  the  diagram.  The  principal  use  for  such  an 
arrangement  is  that  the  communicating  devices  between 
the  floor  operator  and  the  chief  operator  in  the  control 
room,  together  with  the  local  control  and  indication,  will 
be  located  in  such  a  way  that  the  floor  operator  can 
handle  the  machine  while  in  touch  with  the  chief  operator. 

A  telegraph  communication,  similar  to  a  ship  tele- 
graph and  a  loud  talking  telephone,  both  communicating 
with  the  control  room  will  form  the  principal  means  of 
communication.  In  addition  to  this  a  signal  lamp 
mounted  at  the  top  of  the  column  over  the  control 
pedestal  will  enable  the  chief  operator  to  call  the  floor 
operator  to  the  unit  as  required.  The  air  brake  and 
Johnson  valve  control  will  also  be  mounted  on  this 
pedestal.  The  location  of  this  pedestal  adjacent  to  the 
governor  places  the  control  of  all  the  pertinent  features 
of  the  unit  within  easy  reach  of  the  operator,  while  at 
the  same  time  he  will  be  in  communication  with  the 
control  room.  The  various  indicating  instruments  shown 
will  at  the  same  time  be  under  his  observation. 

Service  Units 

For  furnishing  heat,  lights,  and  power  service  to  the 
plant  two  service  units,  each  of  2500  h.p.  capacity  will  be 
installed.  Each  of  these  consists  of  a  vertical  turbine 
running  at  500  r.p.m.  direct -connected  to  a  generator. 
The  turbines  are  supplied  by  a  single  5  foot  diameter 
penstock  branching  into  two  pipes  at  the  turbines,  each 
branch  being  provided  with  a  Johnson  valve.  It  is 
expected  that  the  service  plant  will  be  duplicated  when 
the  power  house  is  completed  to  its  full  capacity. 
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A  —  General 

A  novel  feature  of  the  generating  room  is  that  the 
main  floor  is  level  with  the  top  of  the  generator  frame. 
Space  between  this  floor  and  the  floor  at  the  bottom  of  the 
generator  is  utilized  for  cooling  air,  power  leads  and  piping. 
The  generating  room  is  approximately  60  ft.  wide  x  60  ft. 
high,  the  units  being  spaced  at  50  ft.  centres.  The  space 
devoted  to  transformers  and  low  and  high  voltage  switch- 
ing is  approximately  90  ft.  wide  x  100  ft.  high,  the  equip- 
ment belonging  to  each  generating  unit  occupying  the 
corresponding  50  feet  taken  by  the  generator. 

B  —  Generators 

These  are  45,000  k.v.a.,  12,000  volt,  25  cycle,  187^ 
r.p.m.,  vertical  shaft  generators  with  thrust  bearings  and 
direct  connected  exciters.  The  thrust  bearings  to  be 
used  are  designed  to  carry  a  load  of  about  one  million 
pounds.  Five  such  units  have  already  been  contracted 
for.  In  the  neighborhood  of  100,000  cubic  feet  of  air  per 
minute  will  be  required  to  cool  the  generators  at  full  load. 
The  air  system  is  completely  enclosed  so  that  the  cooling 
medium  can  be  taken  from  and  discharged  to  the  outside 
air  without  mixing  with  the  air  inside  the  station.  It  is 
interesting  to  note  that  the  weight  of  air  passing  through 
the  generator  every  3  hours  equals  the  complete  weight  of 
the  generator  itself. 

C  —  Transformers 

In  the  present  installation  there  will  be  fifteen 
15,000  k.v.a.,  25  cycle  single  phase  transformers  which  will 
be  used  for  transforming  from  generator  voltage  of 
12,000  to  a  nominal  voltage  of  110,000.  Taps  are  how- 
ever, provided  in  high  voltage  windings  to  permit  operation 
at  132,000  volts. 

D  —  Switching  Equipment 

Provision  is  being  made  for  operation  on  the  "unit" 
system,  that  is,  the  generator,  bank  of  transformers  and 
transmission  line  will  be  considered  as  a  unit,  and  have  the 
same  capacity  so  that  in  case  of  emergency  a  unit  may  be 
operated  to  full  capacity  without  utilizing  either  the  high 


or  low  voltage  busses.  Provision  will  also  be  made  so  that 
units  may  be  operated  in  parallel  on  either  the  high  or  low 
voltage  bus,  current  limiting  reactors  being  provided 
between  generators  at  12,000  volts.  With  8  units 
paralleled  without  current  limiting  reactors  it  will  be 
possible  to  obtain  about  2,800,000  k.v.a.  in  a  fault.  Such 
a  condition  with  busses  at  24-inch  centres  would  impose 
mechanical  forces  tending  to  separate  the  busses  of  the 
order  of  one  and  one-quarter  tons  per  lineal  foot.  How- 
ever, oil  switches  have  not  been  developed  as  yet  which 
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will  rupture  such  large  amounts  of  energy  and  it  is  not 
intended  that  the  units  would  be  operated  all  tied  together 
without  reactors.  The  two  limits  of  operation  are,  operat- 
ing the  units  entirely  separated  and  with  8  units  paralleled 
as  above.  The  former  imposes  a  possible  short  circuit 
k.v.a.  of  probably  360,000  and  230,000  on  the  low  and  high 
voltage  circuits  respectively,  while  the  correspondingly 
short  circuit  k.v.a.  for  the  latter  are 2, 800, 000 and  1,800,000. 
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Although  the  active  promotion  of  the  Queenston- 
Chippawa  Power  Project  commenced  in  1914,  it  was  not 
until  1917  that  the  grave  power  shortage,  created  by  the 
demand  for  munitions  and  war  materials,  reached  such 
proportions  that  the  then  existing  government  authorized 
the  commencement  of  actual  construction.  At  this  time  a 
shortage  of  skilled  and  common  labor  had  manifested 
itself,  the  cost  of  labor,  plant  and  construction  materials 
was  rising  rapidly,  and  conditions  on  the  whole  were  such 
that  the  undertaking  of  this  project  could  not  have  been 
justified  wholly  as  a  commercial  venture.  On  the  other 
hand,  the  Allied  Nations  were  in  the  midst  of  a  bitter 
struggle,  which  at  that  time  might  well  have  been  expected 
to  last  for  another  five  years  or  more.  With  this  possible, 
it  was  generally  conceded  that  the  resultant  exhaustion  of 
man-power  would  transform  the  final  stages  of  the  struggle 
into  a  war  of  munitions,  with  a  resultant  imperative 
demand  for  large  additional  supplies  of  electric  power  for 
their  manufacture.  It  was  therefore  evident  that  if  200,000 
horse-power  could  be  made  available  through  the  agency 
of  the  Queenston-Chippawa  Development  by  the  year 
1921,  a  factor  would  be  introduced  which  would  have  a 
vital  bearing  on  the  success  of  the  Allied  Arms.  For  this 
reason  the  construction  of  the  Queenston-Chippawa 
Development  was  undertaken  primarily  as  a  war  measure. 

When,  however,  the  crisis  of  the  war  passed  in  July 
of  1918,  and  peace  came  in  the  following  autumn,  it  became 
necessary  to  reconsider  the  status  of  the  project,  and  trans- 
form it  as  far  as  possible  from  a  war  scheme  designed  to 
meet  an  urgent  and  immediate  need,  to  a  commercial 
scheme,  embracing  as  many  as  might  be  of  the  elements  of 
true  conservation,  and  an  ultimate  maximum  of  economy 
in  the  production  of  power.  Space  is  not  available  to 
cover  the  steps  of  this  transformation  in  detail,  suffice  to 
say  that  it  resulted  in  the  final  development  as  it  stands 
to-day,  with  permanent  works  designed  for  the  installation 
of  plant  up  to  an  aggregate  of  500,000  horse-power 
capacity,  whenever  the  necessity  arises,  as  dictated  by  the 
public  need. 

Selecting  a  Location 

From  the  combined  viewpoint  of  conservation  and 
ultimate  economy,  the  ideal  Niagara  Development  would 
be  one  which  would  utilize  the  whole  of  the  future  available 
water  under  the  gross  head  of  327  feet  existing  between 
Lake  Erie  and  Lake  Ontario.  Several  schemes,  approx- 
imating this  ideal  in  varying  degree,  have  been  advanced 
during  the  last  20  years,  and  of  these  the  most  practicable 


and  promising  was  one,  known  as  the  Jordan-Erie 
scheme,  which  involved  the  intaking  of  water  near 
Morgan's  Point  on  Lake  Erie,  the  building  of  an  open 
waterway  across  the  Niagara  Peninsula  to  the  brink  of  the 
escarpment  above  Jordan  Harbour,  thence  carrying  the 
water  to  the  power-house  at  Lake  Ontario  level  through  a 
mile  of  pipe.  Studied  from  an  engineerings  tandpoint,  this 
scheme  was  open  to  serious  objection  for  three  main 
reasons;  first,  the  unfavorable  intake  conditions  at  the 
Lake  Erie  end;  second,  the  structural  difficulties  and  un- 
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avoidable  head  loss  in  connection  with  the  24-mile  canal; 
and  third,  the  regulation  difficulties  attendant  upon  the 
control  of  a  mile  long  water  column  in  the  penstock 
connection  between  the  head  of  the  canal  and  the 
power-house,  where  something  over  16  feet  of  penstock 
would  be  necessary  for  each  foot  of  effective  head.  The 
economic  effective  head  for  this  scheme  worked  out  slightly 
less  than  300  feet,  the  bulk  of  the  losses  being,  of  course, 
taken  up  in  the  long  canal. 

The  problem  was,  therefore,  to  find  if  possible  some 
feasible  location  which  would  obviate  the  main  objections 
to^the  Jordan-Erie  scheme.    During  the  course  of  the 
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subsequent  investigation,  it  developed  that  by  far  the  best 
intake  conditions  would  be  obtained  at  the  mouth  of  the 
Welland  Riyer  at  Chippawa,  and  also  that  suitable  power- 
house locations  were  obtainable  in  the  gorge  between 
Foster's  Flats  and  Queenston,  which  would  require  only 
about  18  inches  of  penstock  connection  for  each  foot  of 
effective  head,  thus  reducing  the  regulation  problem  to 
one  of  minor  importance.  Fig.  1  illustrates  the  com- 
parative layout  and  location  of  these  two  schemes. 

Pressure  Canal  versus  Open  Canal 

Having  tentatively  solved  the  intake  and  regulation 
problems,  it  remained  to  determine  whether  or  not  it  was 
feasible  to  construct  a  suitable  waterway  between  the 
Chippawa  intake  and  the  power-house  location  above 
Queenston.  An  exhaustive  series  of  surveys  and  core- 
drill  borings  established  the  fact  that  it  would  be  entirely 
feasible  to  connect  these  two  points  by  either  the  open 
canal  or  the  pressure  tunnel  type  of  waterway,  and  the 
next  problem  was  to  determine  which  of  these  two  types 


of  waterway  would  be  the  more  suitable  from  the  combined 
viewpoint  of  pure  hydraulics,  structural  difficulties  and 
hazards,  and  comparative  cost. 

In  the  matter  of  comparative  cost,  carefully  compiled 
estimates  indicated  that  throughout  the  full  range  of 
assumed  carrying  capacities,  the  open  canal  had  a  decided 
advantage  over  the  pressure  tunnel. 

Pressure  Tunnel  Disadvantages 

In  the  matter  of  structural  difficulties  and  hazards  the 
following  main  points  were  given  consideration  in  the  case 
of  the  pressure  tunnel : — 

(a)  The  necessity  of  driving  the  headings  at  an  acute 
angle  through  the  various  limestone,  shale  and  sand-stone 
formations,  involving  the  certainty  of  a  heavy  overbreak 
and  expensive  timbering  and  lining. 

(b)  The  unfavorable  conditions  as  regards  the  disposal 
of  excavated  material. 
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they  are  exactly  on  a  par  as  regards  the  utilization  of  avail- 
able gross  head,  neither  having  any  primary  advantage 
over  the  other  in  this  regard. 

Since  1902  the  water  level  at  Chippawa  has  been 
observed  and  recorded  twice  daily,  and  Fig.  2  shows  the 
mean  daily  elevations  for  the  ensuing  period  compiled  in 
the  form  of  a  duration  curve.  The  following  facts  are 
deducible  from  this  curve. 


Battery  of  Marine  Drills  Sta.  391  +  44,  June  1st,  1920 

(c)  The  unknown  water  hazard  and  the  impossibility 
of  predicting  the  cost  of  unwatering  within  reasonable 
limits  of  accuracy. 

(d)  The  difficulty  and  hazard  attending  the  driving 
of,  and  maintaining  a  pressure  tunnel  of  unprecedentedly 
large  diameter  in  the  clay  formation  of  the  Whirlpool 
Ravine. 

(e)  The  difficulty  in  connection  with  the  construction 
of  a  distributing  chamber  in  the  shale  and  sand-stone  at 
Queenston. 

As  against  the  above,  the  difficulties  and  hazards  in 
the  case  of  the  open  canal  were  limited  to  two  main  points ; 
first,  the  removal  of  the  earth  overburden  in  the  canal 
prism,  and  second,  the  permanent  holding  of  the  slopes 
subsequent  to  such  removal.  While  it  may  never  be 
possible  to  establish  finally  the  comparative  importance 
of  the  above  points  on  the  basis  of  actual  construction,  the 
fact  remains  that  the  work  already  accomplished  on  the 
open  canal  has  demonstrated  beyond  doubt  that  the  over- 
burden can  be  removed  with  no  more  difficulty  than  was 
anticipated  and  that  the  means  originally  devised  will 
hold  the  banks  safely  within  the  limits  of  the  predetermined 
slopes. 

Hydraulic  Comparison 

In  the  matter  of  purely  hydraulic  comparisons,  the 
first  point  to  consider  is  that  both  types  of  waterway  of 
necessity  would  have  the  same  point  of  intake  at  Chippawa 
and  the  same  point  of  discharge  at  Queenston,  so  that 


(a)  The  mean  level  for  the  entire  period  is  about 
elevation  560.8. 

(b)  A  level  of  elevation  559.5  or  higher  is  obtained  for 
nearly  99%  of  the  entire  period. 

(c)  A  level  of  elevation  561  or  higher  is  obtained  for 
a  little  more  than  one-third  of  the  above  period. 

(d)  That  it  is  reasonable  to  assume  that  the  effective 
operating  range  of  levels  lies  between  elevations  559.5 
and  561. 

As  to  the  possibility  of  the  carrying  capacity  of  either 
type  of  waterway  being  seriously  affected  by  a  permanent 
lowering  of  the  natural  levels  of  the  Chippawa-Grass 
Island  pool,  due  to  present  and  future  diversions  of  water 
therefrom,  it  is  essential  to  consider  two  facts;  first,  that 
any  diversion  for  power  purposes  from  the  pool  itself  will 
be  largely  compensated  for  by  the  intercepting  effect  of 
the  diversion  works,  and  second,  that  the  level  of  the 
pool  can  be  controlled  independently  to  compensate  for 
any  diversion  whatever,  whether  from  the  pool  itself, 
from  the  upper  reaches  of  the  river,  or  from  Lake  Erie 
direct. 
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Fig.  2 


In  Fig.  3  an  effort  has  been  made  to  show  in  graphic 
form  a  comparison  of  the  head  losses  chargeable  to  each 
type  of  waterway  under  discussion.  In  making  this  com- 
parison, a  possible  extreme  low  elevation  of  558  has  been 
assumed  for  head-water,  and  the  open  canal  losses  cal- 
culated on  this  basis  for  a  carrying  capacity  of  15,000  sec. 
ft.  On  the  basis  of  this  loss  a  tunnel  was  designed  of  the 
requisite  diameter  for  the  same  capacity  of  15,000  sec.  ft. 

These  curves  have  been  computed  for  the  extreme 
range  of  possible  operating  levels,  elevations  558  minimum 
and  561  maximum.  The  shape  of  these  two  pairs  of 
curves  illustrates  clearly  the  basic  difference  between  the 
two  types  of  waterway.  Under  the  assumed  conditions 
the  tunnel  and  canal  curves  for  the  head-water  elevation 
558  and  15,000  sec.  ft.  discharge  have  a  common  point  of 
origin.  As  the  discharge  drops  off,  however,  it  is  seen 
that  the  canal  delivers  any  fixed  discharge  to  the  forebay 
at  a  consistently  higher  elevation  than  in  the  case  of  the 
tunnel.  This  is  simply  due  to  the  inherent  characteristics 
of  the  two  types  of  waterway.  In  the  case  of  the  pressure 
tunnel,  the  discharge  area  is  necessarily  constant  and  any 
gain  in  head  is  due  to  decreased  friction  only.  In  the  case 
of  the  canal  the  reduction  in  velocity  not  only  reduces  the 
friction  losses,  but  the  retardation  of  flow  increases  the 
effective  discharge  area  of  the  canal  section.  By  reason 
of  this  extra  factor,  the  open  canal  has  an  advantage  over 
the  tunnel  ranging  as  high  as  5  feet  of  head  loss.  When 
the  high  discharges  involved  in  the  problem  are  considered, 
it  is  evident  that  this  difference  in  head  loss  is  a  very 
important  factor. 

The  curves  shown  on  Fig.  4  have  been  plotted  on  a 
different  basis,  but  with  the  same  factors  involved.  In 
Fig.  3  head-water  level  and  carrying  capacity  have  been 
assumed  constant  and  forebay  level  the  variable.  In 
Fig.  4  head-water  and  forebay  level  are  the  constants  and 
carrying  capacity  expressed  in  horse-power  is  the  variable. 
In  this  latter  curve  forebay  level  is  assumed  constant  at 
the  fixed  minimum  elevation  for  peak  load  capacity  and 
from  this  common  point  the  comparative  carrying  capa- 
cities of  the  two  types  of  waterway  have  been  calculated 
for  specified  levels  of  head-water  in  the  Chippawa-Grass 
Island  Pool. 


Here  again  the  two  curves  have  a  common  point  of 
origin  at  the  point  of  extreme  minimum  capacity,  but  from 
this  point  on  the  canal  characteristically  pulls  away  as  the 
head-water  level  rises,  until  at  the  maximum  operating 
level  of  elevation  561  the  canal  has  an  advantage  over 
the  tunnel  of  30,000  horse-power  in  carrying  capacity. 
This  gain  is  due  to  the  fact  that  the  tunnel  can  only 
realize  the  gain  of  a  trifling  increase  in  gross  head,  and  a 
resultant  trifling  increase  in  pressure  gradient,  as  the  level 
of  head-water  rises,  whereas  the  canal  gains  a  material 
increase  in  natural  gradient  and  effective  discharge  section. 
This  increase  in  carrying  capacity  is  therefore  gained  by 
the  canal  without  any  reduction  of  operating  head  at  the 
forebay,  whereas  the  tunnel  can  gain  the  extra  capacity 
only  at  the  expense  of  a  reduced  operating  head. 


Conclusions  Favour  Open  Canal 

The  conclusions  which  may  justifiably  be  drawn  from 
the  above  discussion  are;  first,  that  starting  from  the 
common  basis  of  equal  loss  and  carrying  capacity  at 
extreme  minimum  head-water  level,  the  open  canal  will 
deliver  the  required  quantity  of  water  to  the  forebay  with 
a  materially  less  loss  of  head  than  the  pressure  tunnel, 
for  any  head-water  level  above  the  assumed  absolute 
minimum;  second,  that  starting  from  the  common  basis 
of  a  fixed  minimum  forebay  level,  the  canal  will  deliver 
a  constantly  increasing  quantity  of  power  in  proportion 
as  the  level  of  head-water  rises  above  the  assumed  extreme 
minimum  level,  which  the  pressure  tunnel  cannot  do  to 
any  appreciable  extent  by  reason  of  its  inherent  hydraulic 
characteristics;  and  finally,  that  the  open  canal  is  the 
only  agency,  under  the  above  conditions,  which  can  make 
automatically  available  the  large  quantities  of  excess 
power  resulting  from  any  temporary  or  permanent  increase 
in  the  level  of  the  Chippawa-Grass  Island  Pool,  above  the 
extreme  minimum  level  which  has  been  used  as  a  basis  of 
comparison. 

The  above  were  the  primary  reasons  which  led  to  the 
final  choice  of  the  open  canal  for  the  connecting  waterway 
between  Queenston  and  Chippawa.  This  canal  as  now 
being  constructed,  consists  of  A]4  miles  of  the  improved 
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natural  channel  of  the  Welland  River  and  8%  miles  of 
dry  excavated  section  from  a  point  on  the  Welland  River 
near  Montrose  to  the  forebay  site  above  Queenston. 
Besides  being  only  about  half  the  length  of  the  alternative 
Jordan-Erie  Canal,  the  average  operating  head  for  equal 
quantities  of  water  carried  is  about  six  feet  greater  at 
Queenston  than  it  would  have  been  at  Jordan  Harbour, 
despite  the  fact  that  the  elevation  at  the  point  of  intake  is 
about  9  feet  lower,  and  the  elevation  at  the  point  of  dis- 
charge about  2  feet  higher,  than  would  have  been  the  case 
with  the  Jordan  project. 

Another  distinct  advantage  of  the  open  canal  is  the 
fact  that  it  can  effectively  and  inexpensively  take  advan- 
tage of  any  water  which  might  now  or  in  the  future  be 
available  from  the  Welland  Canal  system.  This  open 
waterway  would  furthermore  furnish  the  only  means,  in 
connection  with  the  upper  reaches  of  the  Welland  River, 
of  reclaiming  the  unused  9  ft.  of  head  in  the  Niagara  River 
above  Chippawa.  This  would  involve  a  very  heavy 
expenditure,  but  the  value  of  power  will  not  always  be 
judged  by  present  standards  and  the  time  may  well  come 
when  this  extra  power  may  be  considered  worth  reclaiming 
at  a  capital  cost  per  horse-power  ten  times  greater  than  is 
considered  justifiable  at  the  present  time.  These  are 
more  or  less  remote  contingencies,  but  the  fact  remains 
that  the  choice  of  the  open  type  of  waterway,  and  the 
layout  of  the  rest  of  the  scheme  will  enable  effective 
advantage  to  be  taken  of  these  conditions  whenever  the 
public  need  may  become  sufficiently  acute.  When  this 
happens  the  extreme  limit  of  conservation  will  have  been 
realized  in  the  matter  of  utilizing  the  gross  difference  in 
level  between  Lake  Erie  and  Lake  Ontario,  and  the 
anticipatory  provision  made  in  the  present  design  will 
have  justified  itself. 

Public  Benefit  from  the  Power  Project 

In  considering  this  phase  of  the  problem,  it  should  be 
realized  that  under  co-operative  municipal  ownership,  a 
block  of  power  delivered  to  the  out-going  lines  at  Niagara 
is  not  valued  by  what  it  can  profitably  be  sold  for  at  so 
many  dollars  per  horse-power  per  annum,  but  by  what 


it  means  to  the  individual  citizen  as  an  agency  for  in- 
creasing his  comforts,  conveniences  and  general  standard 
of  living  and  for  facilitating  increased  commodity  produc- 
tion. Such  conditions  tend  toward  the  building  up  of  the 
greatest  asset  any  country  can  possess,  an  increasingly 
prosperous  and  contented  population.  The  influence  of 
Niagara  Power  on  the  wealth  and  prosperity  of  the 
community  at  large  will  therefore  be  measured  more 
effectively  by  the  maximum  amount  of  power  which  can 
ultimately  be  produced  and  utilized,  rather  than  by  con- 
sidering the  power  itself  as  the  ultimate  commodity 
which  is  to  be  produced  as  cheaply  as  possible  in  limited 
quantities  and  sold  at  a  corresponding  profit.  In  other 
words  the  secondary  profit  derived  from  a  widely  diver- 
sified use  of  power  throughout  the  community  must  take 
precedence  over  any  primary  profit  derived  from  its  direct 
sale  as  a  commodity,  if  the  true  interests  of  conservation 
are  given  proper  weight. 

It  is  not  within  the  scope  of  this  article  to  cover  any 
details  of  design,  construction  methods  and  installation, 
but  as  regards  the  canal,  the  most  vital  feature  of  the 
plant  design,  original  methods  of  attack  were  devised, 
with  the  assistance  of  R.  D.  Johnson,  which  involved  an 
interesting  application  of  the  graphic  calculus.  This  in 
turn  led  to  a  similar  application  of  the  graphic  calculus 
to  the  penstock  design  and  a  practically  rational  method 
was  devised  for  determining  the  economic  diameter. 


Capacity  of  Units 


The  decision  to  fix  capacity  of  the  units  at  50,000 
rated  horse-power  was  governed  by  three  primary  con- 
siderations; first,  the  rapidly  increasing  demand  for  power 
necessitated  the  development  of  power  in  blocks  of  a 
magnitude  not  hitherto  conceived;  second,  by  reason  of 
the  economy  in  first  cost  which  results  from  making  the 
capacity  of  the  individual  unit  a  maximum  for  any  given 
head;  and  third,  because  the  lineal  power-house  space  in 
the  gorge  was  limited,  having  regard  to  tail-water  levels 
and  the  possibility  of  further  extensions. 


Shovel  No.  1,  Canal  Excavation  Looking  S.  at  Curve  Sta.  443, 
Feb.  5th,  1920 
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As  the  design  now  stands  each  unit  comprises  about  10 
per  cent  of  the  ultimate  installed  capacity,  and  the  power- 
house will  contain  something  over  900  horse-power  of 
effective  capacity  per  foot  of  length,  a  figure  which  has  not 
hitherto  been  approached,  as  far  as  is  known. 

Summary  of  Construction  Methods 

In  conclusion  it  might  be  of  interest  to  make  some 
reference  to  construction  methods  and  to  summarize 
briefly  the  reasons  which  lead  to  the  adoption  of  the  type 
of  construction  plant  which  is  now  operating  on  the  work. 

A  careful  study  of  construction  methods  in  connection 
with  the  excavation  of  earth  and  rock  in  the  canal  was 


plant  required.  The  operation  of  electric  and  steam  driven 
excavating  machinery  was  witnessed  and  studied  in 
various  parts  of  Canada  and  the  United  States  and  J  a 
large  amount  of  information  with  reference  to  output, 
operating  cost,  working  conditions,  etc.  was  obtained  and 
carefully  analyzed. 

The  most  important  decision  arrived  at  in  connection 
with  the  purchase  of  this  plant  was  that  with  reference 
to  the  use  of  the  largest  type  of  shovel  that  could  be 
obtained.  These  shovels  are  removing  the  full  depth  of 
overburden  while  working  from  solid  rock  against  a  face 
averaging  45  feet  in  height,  with  a  maximum  of  80  feet. 
It  was  furthermore  necessary  to  use  these  shovels  in  the 
rock  cut,  where  they  are  lifting  and  loading  into  cars  65 


S?f         "ftiLA 


No.  2  Shovel  opposite  Sta.  267  +  57,  looking  south,    May  5th,  1920 


necessary  by  reason  of  certain  existing  conditions  which 
would  have  a  vital  influence  upon  excavation  cost.  These 
conditions  were  first,  the  availability  of  cheap  electric 
power  for  operating  construction  plant;  second,  the  large 
quantities  of  earth  and  rock  to  be  removed,  which  made  it 
possible  to  consider  the  use  of  excavating  machinery  of 
the  heaviest  type  and  largest  capacity  obtainable;  and 
third,  the  unusually  good  facilities  available  for  the  disposal 
of  spoil,  within  short  hauling  distance,  along  the  crest 
of  the  Niagara  escarpment. 

Having  the  above  conditions  in  mind,  the  Com- 
mission's engineers  spent  several  months  in  collecting  and 
studying  data  in  connection  with  the  type  of  construction 


to  70  feet  above  shovel  grade.  The  rock  cut,  being  only 
48  feet  wide  would  not  permit  the  carrying  of  loading 
tracks  down  to  a  sufficiently  low  elevation  to  reach  the 
loading  range  of  an  ordinary  railroad  shovel  and  it  is 
certain  that  excavation  by  clam  or  drag-line  would  have 
very  materially  increased  the  cost  and  seriously  delayed 
the  date  of  completion  of  the  rock  work. 

In  the  earth  work  it  was  demonstrated  beyond  any 
doubt  that  on  the  bulk  of  the  work  railroad  shovels  would 
have  been  useless  on  account  of  the  soft  bottom  and  on 
some  sections  of  the  work  it  is  doubtful  if  the  overburden 
could  have  been  removed  by  any  possible  means  other 
than  by  these  large  shovels  working  from  rock. 


Rock  Walls  before  Scaling  South  to  Sta.  443,  June  1st,  1920 


The  economy  of  this  construction  plant  is  rather 
plainly  indicated  by  the  fact  that  in  1917,  when  work 
commenced  with  railroad  type  shovels,  direct  labor  cost 
comprised  29%  of  the  total  unit  cost  of  excavate 
To-day,  with  labor  costing  250%  more  than  in  1917,  the 
labor  cost  per  yard  of  excavation  has  only  increased  4^ 
over  the  1917  figure  of  29%.  This  would  appear  to  in- 
dicate that  the  saving  of  man  power  resulting  from  the  use 
?LSe  -ge  ex9aYatuing  units  has  practically  off-set  the 
250%  increase  in  labor  expenditure.    In  the  month  just 


past  (July)  500,000  cubic  yards  of  earth  and  rock  were 
removed  and  finally  disposed  of  in  26  working  days,  with 
a  total  working  force  of  2,000  men,  not  more  than  half  of 
whom  were  engaged  in  the  direct  excavating  operations. 
Ihese  two  facts  alone  would  indicate  that  the  type  of 
construction  plant  on  the  Queenston-Chippawa  Work  has 
In/tl^  Hed  theudeuclslon  which  led  to  its  adaptation, 
and  that  the  results  being  achieved  would  not  otherwise 
nave  been  possible. 
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A.  B.  LAMBE,  Ottawa  Branch 
Lt.-Col.  A.  MACPHAIL,  Kingston  Branch 
F.  M.  PERRY,  Sault  Ste.  Marie  Branch 

REPRESENTATIVES  OF  NON-RESIDENT 
MEMBERS 

J.  A.  BELL 

H.  A.  BRAZIER 

G.  H.  BRYSON 

S.  B.  CLEMENT 

Major  W.  H.  MAGWOOD 

F.  D.  REID 
Sac-Treaa..  A.  B.LAMBE,  Ottawa.  Ont. 
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Dates  of  Professional  Meetings 

The  Seventh  General  Professional  Meeting  will 
be  held  in  Niagara  Falls,  September  16th,  17th,  and 
18th,  and  the  Eighth  General  Professional  Meeting 
will  be  held  in  Halifax,  October  13th,  14th  and  15th. 

The  Annual  and  Annual  General  Professional 
Meeting  will  be  held  in  Toronto  on  February  1st, 
2nd  and  3rd,  1921. 


Banff  Meeting  a  Great  Success 

As  the  time  between  the  holding  of  the  Western 
Professional  Meeting  at  Banff  and  that  of  going  to  press 
did  not  permit  of  including  a  complete  account  of  the 
meeting  held  under  the  auspices  of  the  Calgary  Branch  of 
The  Institute,  the  following  night-letter  signed  by  Arthur 
L.  Ford,  M.E.I.C.,  Secretary-Treasurer  of  the  Calgary 
Branch  will  give  an  idea  of  the  splendid  success  of  the 
meeting. 


Banff,  August  18,  1920. 

Camp  opened  Friday  night,  the  fourteenth,  for  the 
convenience  of  members  wishing  to  take  advantage  of  the 
weed-end  at  Banff,  and  by  Saturday  noon  there  were 
seventy-six  registered  in  attendance. 

Sunday  was  a  beautiful  day  spent  by  delegates  in 
sightseeing  trips  and  bathing  in  sulphur  springs.  Business 
programme  opened  Morning  by  R.  S.  Stronach, 
A.M.E.I.C.,  Superintendent  of  Parks  and  preliminary 
speeches  by  representatives  from  all  across  Canada 
indicated  that  meeting  organized  to  bring  all  engineers 
together  was  considered  as  fulfilling  the  great  requirements 
of  present  time  to  bring  about  co-operation  between  all 
branches  of  professional  men.  The  important  feature  of 
this  morning  was  a  paper  on  "Concrete  in  Alkali  Soils" 
by  A.  S.  Dawson,  M.E.I.C.,  which  resulted  in  the  follow- 
ing resolution. 

"That  fifteen  thousand  dollars  per  annum  for  three  years 
be  secured  for  investigation  purposes  by  specialists  engaged 
to  devote  entire  time  to  work." 

"That  existing  committee  be  authorized  by  Council  to 
make  definite  application  for  necessary  funds  from  all 
interested  bodies." 

"That  work  be  carried  on  under  jurisdiction  of  existing 
committee  who  will  act  in  advisory  capacity  " 

"That  Council  be  asked  to  ratify  this  manner  of  dealing 
with  the  problem." 

Monday  afternoon  was  spent  in  seeing  more  of  scenic 
beauty  of  Banff  with  result  that  all  came  back  Tuesday 
morning  very  much  refreshed  to  carry  through  morning's 
business  programme.  In  the  afternoon  delegates  were 
entertained  at  Alpine  Club  by  C.  H.  Mitchell,  M.E.I.C., 
Vice-President  of  The  Institute.  In  the  evening  delegates 
viewed  special  moving  pictures  of  Banff  and  Jasper  Parks 
and  later  enjoyed  an  informal  dance  arranged  by  ladies 
reception  committee.  On  Wednesday  a  most  excellent 
paper  was  read  by  R.  P.  Blakey  on  "  Architectural 
Engineering,"  and  later  two  hours  of  keen  and  interest- 
ing discussion  developed  on  subject  of  legislation  for 
engineers.  This  discussion  developed  a  fine  feeling  of  co- 
operation and  unanimity  of  opinion  extending  from  Pacific 
to  Atlantic  coast.  Attitude  of  parent  Institute  and 
complicated  position  in  Ontario  were  very  ably  set  forth  by 
Vice-President  Mitchell  and  J.  B.  Challies,  M.E.I.C.  In 
the  afternoon  a  unique  entertainment  was  provided  by 
delegates  witnessing  first  demonstration  by  Air  Board  of 
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Canada  of  ability  to  perform  aerial  reconnaissance  and 
survey  in  mountain  regions,  new  feature  of  inviting  not 
only  Institute  members,  but  also  all  other  scientific 
professional  men  and  bringing  them  together  under 
canvas  proved  an  unqualified  success  and  brought  forth 
most  flattering  comments  from  delegates.  Total  registra- 
tion was  one  hundred  and  fifty  including  large  number  of 
ladies  whose  presence  contributed  very  largely  to  success 
of  camp.     Everybody  enthusiastic,  repetition  next  year. 

Arthur  L.  Ford,  M.E.I.C. 


Luncheon. 
Afternoon  Session. 

Visit  to  the  new  Automatic  Exchange  of  the  Maritime 
Telegraph  &  Telephone  Company,  Limited. 

On  account  of  the  present  difficulties  of  hotel  accom- 
modation, members  are  requested  to  advise  the  Halifax 
Branch  at  the  earliest  possible  date  of  their  desire  for 
accommodation,  and  when  possible  state  the  train  on 
which  they  propose  to  arrive. 


Provisional    Programme    for    the    General 

Profession  Meeting  of  the  Engineering 

Institute  of  Canada,  Halifax,  N.S. 

Wednesday,  Thursday,  and  Friday, 
Oct.  13th,  14th.  15th. 

Headquarters  of  the  convention  will  be  at  the  Nova 
Scotia  Technical  College,  Spring  Garden  Road,  Halifax, 
N.S.,  and  all  business  sessions  and  reading  of  papers  will 
take  place  there. 

Wednesday,  October  13th,  Opening  Session  10  A.M. 

Addresses  of  welcome  by  the  Lieutenant  Governor 
and  Mayor. 

Business  Session. 

Paper,  Professor  F.  H.  Sexton,  M.E.I.C.  on  "Sec- 
ondary Technical  Education." 

Luncheon. 

Afternoon  Session. 

Trip  to  the  Halifax  Ship  Yards. 

Evening  Session,  8  P.M. 

Papers,  by  F.  H.  Williams,  A.M.E.I.C,  Moncton,  on 
""Electric  Welding  of  Iron  and  Steel,"  illustrated  by 
lantern  slides. 

A  paper  by  J.  W.  Roland,  M.E.I.C,  on  "Road  work  in 
Nova  Scotia." 

Thursday,  October  14th,  Morning  Session,  10  A.M. 

A  paper  by  D.  W.  Robb,  M.E.I.C,  on  "The  Develop- 
ment of  the  Steam  Engine  in  the  Maritime  Provinces." 

A  paper  by  H.  S.  Johnston,  A.M.E.I.C,  on  "The 
Development  of  the  Sheet  Harbour  Water  Power." 

Afterncon  Session,  2.30  P.M. 

This  time  has  been  allotted  to  the  Nova  Scotia 
Association  of  Professional  Engineers  for  their  first 
business  meeting,  including  the  election  of  permanent 
officers  to  replace  those  appointed  provisionally  by  the  Act. 

Evening  Session. 

Dinner,  arrangements  for  which  will  be  announced 
later. 

Friday,  October  15th,  Morning  Session,  10  A.M. 

Papers  by  the  New  Brunswick  Branch. 


Report  of  Remuneration  Committee 

To  the  President  and  Council  of 

The  Engineering  Institute  of  Canada. 

Since  the  "Committee  on  Remuneration"  was 
appointed  last  April  for  the  purpose  of  reporting  to  you 
on  the  question  of  a  proper  scale  of  remuneration  for 
engineers,  two  meetings  of  the  Committee  have  been  held 
at  the  headquarters  of  the  E.I.C.  in  Montreal.  On 
account  of  the  nature  of  the  work  carried  on  by  the 
members  of  the  engineering  profession,  and  also  on  account 
of  the  spring  and  summer  being  the  busy  season  for  the 
profession,  the  attendance  at  these  meetings  was  small. 
However,  a  certain  amount  of  work  has  also  been  done  by 
correspondence  and  considerable  progress  has  been  made. 

A  very  great  deal  of  work  along  the  lines  being  under- 
taken by  this  Committee  has  been  done  during  recent 
years  by  committees  appointed  by  other  engineering 
organizations  and  by  Branches  of  The  Institute.  Your 
Committee  has  examined  many  of  the  reports  prepared 
by  these  bodies,  and  has  concluded  that  it  would  be  an 
unnecessary  duplication  of  work  to  prepare  a  salary  or 
fees  schedule.  Of  the  many  reports  prepared  that  of  the 
"Engineering  Council"  on  "Classification  and  Remunera- 
tion of  Engineers"  dated  December  15th,  1919,  seems 
to  your  Committee  most  nearly  to  meet  the  needs.  This 
report  is  concise,  it  avoids  multiplicity  and  duplication 
of  details,  the  classifications  are  distinct  enough  to  be 
easily  followed,  and  the  rate  of  remuneration  seems  to  be 
fair. 

There  are  some  classes  in  the  profession  which  are  not 
included  in  the  report,  but  the  proper  remuneration  for 
such  classes  would  be  easily  established  by  comparing 
the  importance  and  responsibility  of  the  work  with  that 
of  the  class  with  corresponding  work  in  the  report. 

Your  Committee  has  asked  the  Executive  Committees 
of  the  several  Branches  of  the  E.I.C.  throughout  the 
Dominion  to  act  as  Committees  to  review  the  report  of  the 
Engineering  Council,  and  to  make  such  suggestions  as 
may  occur  to  them  in  regard  thereto.  As  soon  as  the 
reports  have  been  received  from  these  Committees  your 
Committee  will  take  them  into  consideration  for  a  final 
report. 

This  Committee  has  not  attempted  to  do  any  work 
towards  preparing  a  schedule  of  fees  for  consulting 
engineers.  Should  the  Council  so  desire  we  shall  be 
pleased  to  report  thereon. 

A.  H.  Harkness,  M.E.I.C. 
Chairman,  Remuneration  Committee. 
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Seventh  General  Professional  Meeting 

Conducted  by  the  Ontario  Provincial  Division  under  the  auspices  of  the  Niagara  Peninsula  Branch 

The  Clifton,   Niagara  Falls,  Ontario, 
September  16th,  17th  and  18th,  1920. 


OFFICIAL  PROGRAMME 


9.00  A.M 
12.30  Noon 


Thursday,  September  16th. 

Registration  at  the  Clifton. 
Luncheon  at  the  Clifton  (Tickets  obtained 
when  registering,  $1.50).  H.  B.  R.  Craig, 
M.E.I.C,  Chairman  of  the  Ontario  Pro- 
vincial Division,  Chairman. 
Address  of  Welcome  by  H.  P.  Stephens, 
Esq.,  Mayor  of  the  City  of  Niagara  Falls, 
Ontario. 


H.  B.  R.  CRAIG,  M.E.I.C. 
Councillor,    Chairman  Ontario  Provincial  Division 
District  Engineer  Dept.  Public  Works,  Windsor,  Ont! 

Reply  by  R.  A.  Ross,  Esq.,  President  of  The 

Institute. 

Illustrated  Talk  "The  St.  Lawrence  Route 
and  the  Welland  Ship  Canal,"  by  Alexander 

iir  .9*%  M-E-LC,   Engineer-in-Charge, 
Welland  Ship  Canal. 


2.30  P.M. 


Inspection  of  the  Welland  Ship  Canal  by 
invitation  of  the  Department  of  Railways 
and  Canals.  An  excursion  has  been  arrang- 
ed to  inspect  the  canal  construction  with 
special  attention  to  Lock  1  and  Port 
Weller  Harbor.  Cars  will  leave  the  top  of 
Clifton  Hill  at  2.45  p.m. 


7.00  P.M.  Dinner  at  the  Clifton,  A.  C.  D.  Blanchard,. 
M.E.I.C,  Chairman.  (Tickets  obtained 
when  registering,  $2.00). 

Dinner  will  be  followed  immediately  by  an 
entertainment  provided  bv  the  Niagara 
Peninsula  Branch. 

10.00  P.M.      Adjournment  to  the  hotel  balconylto  witness- 
the  illumination  of  the  Canadian  Falls. 


W.  P.  NEAR,'M.E.I.C. 

Chairman  Niagara  Peninsula  Branch,  City  Engineer, 

St.  Catharines,    Ont. 

Friday,  September  17th. 

9.00  A.M.      Continuation  of  professional  papers. 

R.   A.    Ross,   President   of    The ' Institute* 
Chairman. 

"Design  of  the  Queenston-Chippawa  Power 
Canal,"  by  T.  H.  Hogg,  A.M.E.I.C., 
Assistant  Hydraulic  Engineer  of  the  Hydro- 
Electric  Power  Commission. 
"Hydraulic  Installation  of  the  Queenston- 
Chippawa  Power  Development,"  by  M.  V. 
Sauer,  M.E.I.C,  Hydraulic  Engineer  of 
Design. 
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1.00  P.M. 


2.30  P.M. 


Luncheon  at  the  Administration  Building, 
Queen  Victoria  Park.  W.  A.  McLean, 
M.E.I.C.,  Chairman.  This  luncheon  is 
given  by  the  Department  of  Highways, 
Province  of  Ontario,  to  members,  ladies 
and  guests  in  attendance. 
Official  photograph.  (Immediately  after  the 
luncheon). 

Inspection  of  Queenston-Chippawa  Power 
Development  by  invitation  of  the  Hydro- 
Electric  Power  Commission.  An  excursion 
has  been  arranged  to  inspect  the  Canal, 
Forebay  and  Power-House  now  under  con- 
struction. Cars  leave  the  administration 
Building  immediately  after  the  taking  of 
the  official  photograph. 


N.  R.  GIBSON,  A.M. E.I. C. 

Vice-Chairman  Niagara  Peninsula  Branch,   Hydraulic  Engineer 

The  Niagara  Falls  Power  Company,  Niagara  Falls,  N.Y. 

"Electrical  Features  of  the  Queenston- 
Chippawa  Power  Development,"  by  E.  T. 
J.  Brandon,  A.M.E.I.C.,  Electrical  Engineer 
of  the  Hydro-Electric  Power  Commission. 
"General  and  Economic  Features  of  the 
Queenston-Chippawa  Power  Development," 
by  H.  G.  Acre?,  M.E.I.C,  Hydraulic 
Engineer  of  the  Hydro-Electric  Power 
Commission. 
Motion  Pictures. 


A.  C.  D.  BLANCHARD,  M.E.I.C. 

Councillor,  Convenor  Programme  Committee,  Chief  Field 

Engineer,  Hydro-Electric  Power  Commission. 


Rex.  P.  JOHNSON,  A.M.E.I.C. 

Secretary-Treasurer,  Niagara  Peninsula  Branch, 

Office  Engineer,  Hydro-Electric  Power  Commission. 

7.00  P.M.  Banauet  at  the  Clifton  (Tickets  obtained 
when  registering,  $3.00).  W.  P.  Near, 
M.E.I  C,  Chairman  of  the  Niagara  Pen- 
insula Branch,  Chairman. 

Toasts. 
9.00  P.M.      Dancing  in  the  ball-room,  at  which  those 
present  at  the  dinner  will  be  guests  of  the 
Niagara  Peninsula  Branch. 

Saturday,  September  18th. 
9.00  A.M.  Professional  session  continued.  Lt.-Col. 
R  W.  Leonard,  M.E.I.C,  Past  President 
of  The  Institute.  Chairman. 
"Demonstration  of  the  Gibson  Method  of 
Measuring  the  Flow  of  Water  in  Closed 
Conduits  for  Determining  the  Efficiency  of 
Hydraulic  Turbines,"  bv  N.  R.  Gibson, 
A.M.E.I.C. 
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1.00  P.M. 


Alex  J.  GRANT,  M.E.I.C. 

Member  Executive  Niagara  Peninsula  Branch, 

Engineer  in  Charge  Welland  Ship  Canal. 


10.30  A.M. 


"Activities  of  the  Division,"  Conducted  bv 
officers  of  the  Ontario  Provincial  Division." 
Arrangements  have  been  made  for  visiting 
during  the  morning,  the  following  Power 
Plants: 

fa)  Ontario  Power  Company. 

(b)  Toronto  and   Niagara  Power  Com- 
pany. 

(c)  Niagara     Falls'     Power     Company 
(American  Side). 


At  the  last  mentioned  plant  visitors  will 
see  the  three  new  37,500  H.P.  units  installed 
in  1919,  and  now  in  successful  operation. 
These  are  the  largest  hydro-electric  units 
in  the  world. 

Luncheon  at  the  Administration  Building 

Queen  Victoria  Park  Commission.     This 

luncheon  is  given  by  the  Park  Commission 

to  members,  ladies  and  guests. 

Visiting  members  may  avail  themselves  of 

the  privileges  of  the  courses  of  the  Niagara 

Falls'  Golf  and  Country  Club  at  Lewi- ton 

and  the  St.  Catharines'  Golf  Club  at  St. 

Catharines.    Green  tickets  may  be  obtained 

from  the  Committee. 

A  trip  to  the  peach  orchards. 

Scenic  attractions  available  for  visitors  are 
listed  elsewhere. 


W.  H.  SULLIVAN,  M.E.I  C 


F.  S.  LAZIER,  M.E.I.C. 

R»cv.Me^ber3ExeC,itive  NiaSa«-a  Peninsula  Branch, 
ReS1dent  Engineer  Sections  3  and  4,  Welland  Ship  Canal. 

Baseball— Spectacular  baseball  competicion 
has  been  arranged  to  take  place  in  Queen 
Victoria  Park,  starting  at  10.30  a.m.,  with 
entries  from  several  Branches. 
Registration  for  Saturday's  excursions 
should  be  made  with  the  Committee  Friday 
evening  or  as  early  as  possible  Saturday 
morning. 

Notes 

Members  are  requested  to  register  promptly. 
The  time  given  in  this  programme  is  DAYLIGHT 
SAVING  TIME-  v*^«* 
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Points  of  Scenic  and  Historical  Interest 

Reached  via   International  Railway, 
Northbound  cars  from  Upper  Bridge. 

Brock's  Monument  and  Queenston  Heights. 
The  Niagara  Glen. 
The  Whirlpool  and  Spanish  Aerocar. 
The  Whirlpool  Rapids. 

Reached   via   International    Railway 
Southbound  cars  from  Upper  Bridge. 

Chippawa  Village  and  the  Welland  River. 

Clifton  Aeroplane  Flights. 

Dufferin  Islands  and  the  Cascades. 

The  Falls  of  Niagara. 

Under  the  Falls-  Table  Rock. 

Queen  Victoria  Niagara  Falls'  Park 

Special  Notes 

Ladies  accompanying  members  are  invited  to 
participate  in  every  proceeding  of  the  professional  meeting, 
including,  particularly,  excursions  and  functions  arranged 
by  the  Branch. 

Any  changes  from  this  programme  will  be  announced 
at  the  meeting. 


F.  W.  CLARK,  A.M.E.I.C. 

Chairman  Professional  Meeting  Committee, 

Division  Engineer,  Hydro-Electric  Power  Commission. 


Councillors  of  The  Institute  representing  the 
Niagara  Peninsula  Branch. 

Lt.-Col.  R.  W.  Leonard  -    -    Past  President 
A.C.D.  Blanchard      -    -    -    Councillor. 

Professional  Meeting  Committee 

F.  W.  Clark     -    -    -    -    -    Chairman. 
S.  R.  Frost  ------    Secretary. 


H.  L.  BUCKE,  ME.I.C. 

Convenor  Entertainment  Committee,  Division  Sup't.  Railway 

Const'n.,  and  Maintenance,  Queenston-Chippawa 

Power   Development. 

Officers 
The  Engineering  Institute  of  Canada 

R.  A.  Ross     -------    President. 

Fraser  S.  Keith  ------    Secretary 

Ontario  Provincial  Division 

H.  B.  R.  Craig    ------    Chairman. 

A.  B.  Lambe        -     -----    Secretary. 

Niagara  Peninsula  Branch 

W.  P.  Near  ------    Chairman. 

N.  R.  Gibson     -----    Vice  Chairman 

Rex  Johnson     -----    Secretary. 

H.  L.  Bucke  ------  \ 

W.  H.  Sullivan  -    -    -    -    -[Executive 

F.  S.  Lazier-    -    -    -    -    -  | Committee. 

A.  J.  Grant  ------  J 


D.  T.  BLACK,  A.M.E.I.C. 

Convenor  Publicity  Committee, 

City  Engineer,  Niagara  Falls,  Ont. 
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Convenors  of  Sub-Committees 
LL-Bucke-    --___    Entertainment 


A.  C.  D.  Blanchard 
R.  T.  Gent  -  -  - 
W.  P.  Near  -    -    - 


-  -    Programme. 

-  -    Finance. 

-  -    Publicity. 


We  the  undersigned,  Corporate  Members  of 
1  he  Engineering  Institute  of  Canada,  resident 
within  twenty-five  miles  of  Moncton,  respectfully 
T<?£u  6Sa  *  the  Council  grant  permission  to  establish 
1  he  Moncton  Branch  of  The  Engeering  Institute  of 
Canada.  J 


The  attention  of  members  is  directed  to  the  professional  papers 
and  to  the  advertising  section  in  the  September  Journal  of  the 
b-greeri'g  Institute,  which  is  published  as  a  special  Niagara  Pen- 
insula Branch  Number. 
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Moncton' Branch 

For  some  time  members  of  The  Institute  resident  at 
Moncton,  h  felt  th  ^  esteWwSSif iffto^ 
there,  would  stimulate  further  interest  in  the  profession 
and  enable  engineers  in  that  vicinity  to  keep  in  closer 
touch  with  the  activities  of  their  fellow  members  hrough- 
out  Canada  and  to  promote  greater  fraternity  than  is 
possible  where  no  organization  exists.  After  considemble 
discuss.on  and  several  meetings  it  was  decided  to  forward 

BranrPfhCTh°n  torCounciI  for  the  estabhshmem  of  a 
Branch.    The  application  is  as  follows:— 


This  application  was  presented  at  the  Meeting  of 
Council,  June  22nd,  and  heartily  approved  together  with 
the  assurance  of  Council  that  every  possible  assistance 
would  be  given  the  Branch  in  connection  with  its  establish- 
ment. 

It  has  been  arranged,  in  view  of  the  consent  of  Council 
to  call  an  organization  meeting  to  be  held  at  Moncton  on 
Monday,  October  11th,  thus  ensuring  the  Branch's 
establishment  before  the  General  Professional  Meeting  at 
Halifax,  October  13th,  14th  and  15th.  It  is  expected  that  a 
large  gathering  of  engineers  will  be  present,  as  during 
recent  months  engineering  activities  in  and  about  Moncton 
had  been  unusually  great.  The  Secretary  of  The  Institute 
will  be  present  at  this  meeting  and  will  give  an  address  on 
Institute  affairs. 


Advertising  in  the  Journal 

Quality  advertising  rather  than  quantity  has  been  the 
foremost  thought  m  the  minds  of  the  Board  of  Manage- 
ment since  the  inauguration  of  The  Journal  It  is  the 
earnest  desire  to  keep  the  advertising  pages  of  The 
Journal  on  a  high  plane  and  with  that  in  view  the  greatest 
care  is  exercised  in  supervising  advertising  matter  so  that 
it  possible  no  statement  may  appear  which  could  be  con- 
sidered m  any  way  to  be  misleading,  although  not  from 
intent,  possibly  due  to  inadvertence  on  the  part  of  the 
copy  writer.  Further,  only  reputable  firms  are  considered 
so  that  members  can  be  referred  with  confidence  to 
the  advertisers  in  The  Journal  as  reliable  firms  with  whom 
they  can  safely  deal. 

The  advertising  pages  contain  much  valuable  informa- 
tion and  members  are  urged  to  consult  this  source  of  in- 
formation freely  and  when  dealing  with  or  communicating 
with  advertisers  refer  to  The  Journal  as  the  source. 
*  +un  fte  Presenl  issue  a  special  section  is  being  devoted 
to  the  Niagara  Peninsula  and  to  firms  which  supplied 
material  and  equipment  to  the  great  engineering  under- 
takings, around  which  will  centre  the  technical  features  of 
the  general  Professional  Meeting  at  Niagara  Falls  in 
September.  In  addition  a  number  of  our  regular  adver- 
tisers who  have  special  positions  also  supplied  material 
and  equipment  although  their  advertisements  do  not 
appear  in  that  section. 

The  engineer  as  a  purchasing  power  is  just  beginning 
to  be  appreciated.  More  and  more  will  it  be  realized  in 
the  future  that  the  technical  man  is  a  deciding  factor 
where  engineering  materials  and  equipment  are  required 
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ELECTIONS  AND  TRANSFERS 


«0 

1 

I 

■a 


At  the  meeting  of  Council  on  August  24th,  the  follow- 
ing elections  and  transfers  were  effected : — 

Members. 

George  Leonard  Freeman,  of  Mattawa,  Ont.  (B.S.  in 
C.E.,  Maine  Univ.),  Mgr.  of  Engr'g.,  Kipawa  Co.; 
George  Paxton  Napier,  of  Victoria,  B.C.,  Asst.  Public 
Works  Engr.  Prov.  of  B.C. 

Associate  Members 

Charles  Wesley  Burroughs,  of  Montreal,  Que.  (B.Sc, 
Queen's  Univ.),  Consltg.  Engr.;  Albert  Grainger  Connell, 
of  Winnipeg,  Man.,  Asst.  Engr.  Reclamation  Br.,  P.W.D. 
of  Manitoba;  Joseph  Dumont,  of  Quebec,  Que.,  Engr. 
Quebec  Prov.  Govt.  (Highways);  Charles  Allen  Fox,  of 
Montreal,  Que.  (B.Sc.  McGill  Univ.),  Sales  rrgr.  and 
engr.  for  H.  H.  Robertson  Co.;  Charles  Frederick  Gray, 
of  Winnipeg,  Man.,  consl.  engr.  and  Mayor  of  Winnipeg; 
Frederick  Brackenridge  Hazel,  of  Winnipeg,  Man.  (B.Sc. 
St.  Andrews,  Scot),  Draftsman  for  Manitoba  Drainage 
Commis.  Winnipeg. ;  Sydney  Arthur  Hustwitt,  of  Toronto, 
Ont.  (B.A.Sc.  Univ.  of  Toronto),  Res.  Engr.  Toronto 
Harbour  Commission. ;  James  Patrick  Hynes,  of  Toronto, 
Ont.,  arch,  for  Hynes,  Feldman  &  Watson,  of  Toronto 
and  Montreal;  Ernest  Ian  Walter  Jardine,  of  Winnipeg, 
Man.;  William  Johnston,  of  Winnipeg,  Man.  Chief  Engr. 
&  Supt.  of  Steam  Power  with  Winnipeg  Elec.  Ry.  Co.; 
Frank  White  Smith  Kennedy,  of  St.  Catharines,  Instr'man 
with  Hydro-Elec.  Power  Commission  on  Chippawa 
Development  Scheme. ;  Cecil  George  John  Luck,  of  Mon- 
treal, Que.,  Asst.  Instructural  Dept.,  G.T.R.;  Harold 
Riviere  Lynn  (Major)  of  Edmonton,  Alta.,  Res.  Engr.  on 
Kleanza  Greek,  Usk.,  B.C.;  Louis  Henry  Marrotte,  of 
Montreal,  Que.  (B.Sc,  McGill  Univ.),  Supt.  of  operation, 
Mont.  Public  Service  Corp.;  Gerald  Marryat,  of  Montreal, 
Que.;  James  Sims  Mitchell,  of  Paris,  Ont.  (B.A.Sc.  Univ. 
of  Toronto),  Asst.  Engr.,  Dept.  of  Public  Highways, 
Ontario,;  Harold  Robinson  McClelland,  of  Montreal, 
Que.,  vice-pres.  N.  E.  McClelland  &  Co.,  Ltd.,  naval 
architects;  Peter  John  McCuaig,  of  Winnipeg,  Man. 
(B.A.Sc.  Univ.  of  Toronto)  with  Winnipeg  Elec.  Rv.; 
Ned  Franklin  Nutter,  of  St.  John,  N.B.  (B.C.  Worcester 
Polytechnic  Inst.)  with  Western  Union  Telegraph  Co.; 
Alexander  Vivian  Poison,  of  Winnipeg,  Man.  (B.A.  Univ. 
of  Manitoba)  Asst.  Maintenance  Engr.,  Winnipeg  Electric 
Ry.  Co. ;  James  Quail,  of  Winnipeg,  Man.  (Diploma  S.P.S., 
Toronto),  Mgr.  Can.  Bridge  Co.  Ltd.,  Winnipeg;  George 
Jabez  Rayner,  of  Victoria,  B.C.,  Engr.,  Canadian  Puget 
Sound  Lumber  Co.,  Victoria;  Brent  Trevelyan  Rodd,  of 
Dundee,  Man.  Municipal  Engr.,  Municipality  of  Spring- 
field; Gerald  Steele  Roxburgh,  of  Winnipeg,  Man.  (B.Sc. 
Univ.  of  Toronto),  Engr.,  Featherstonhaugh  &  Co., 
Winnipeg;  Grant  Simmons  Sherman,  of  Shelburne,  N.S., 
Res.  Engr.  on  highway  bridge,  Annapolis  to  Granville, 
N.S.  Highway  Board;  Stanley  Shupe,  of  Oshawa,  Ont. 


(B.A.Sc,  Univ.  of  Toronto),  Engr.  Board  of  Works, 
Oshawa  Ont.;  David  Smith,  of  Dauphin,  Man.,  Asst.  Dist. 
Engr.,  Good  Roads  Dept.,  Manitoba;  Ivan  Roy  Strome, 
of  Calgary,  Alta.  (B.A.Sc,  Univ.  of  Toronto),  Asst. 
Hydraulic  Engr.,  Dept.  of  Interior,  Calgary;  John 
Bernard  Wain,  of  Montreal,  Que.  Chief  Draftsman, 
Valuation  Dept.,  G.T.P.,  Montreal;  George  Hart  Waring, 
of  St.  John,  N.B.,  Gen'l.  Mgr.  Union  Foundry  &  Machine 
Works,  Ltd.,  West  St.  John,  N.B. ;  Stanley  Chipman  Webb, 
of  St.  John,  N.B.,  Mgr.  and  owner,  The  Webb  Elec.  Co., 
St.  John,  N.B.;  Thomas  Tod  Wilson,  of  Dauphin,  Man. 
Dist.  Engr.,  Good  Roads  Board,  Manitoba. 


Juniors. 

Blair  Edmundston  Bayne,  of  Moncton,  N.B.;  Frank 
Carl  Christie,  of  Yorkton,  Sask.  (B.A.Sc.  Univ.  of 
Toronto) ;  Orville  Mervon  Falls,  of  Toronto,  Ont.  (B.A.Sc. 
Univ.  of  Toronto)  Designer  and  Draftsman  for  Barber 
&  Wynne-Roberts,  Toronto;  Melvin  Alan  Montgomery  of 
Prince  Rupert,  B.C.,  Engr.  with  G.T.P.  Rly.;  Ernest  E. 
Smith,  of  Sault  Ste.  Marie,  Ont.  (B.A.Sc  Univ.  of  Toronto) 
Engr.  Algoma  Steel  Corpn.;  Aubrey  Arnold  Turnbull  of 
Digby,  N.S. 


Associates 

Arthur  Macnamara,  of  Winnipeg,  Man.  Chief 
Inspector,  Manitoba  Bureau  of  Labor;  Arthur  Stuart 
Porter,  of  Hamilton,  Ont.,  Mgr.  Can.  Gen.  Elec.  Co., 
Hamilton. 


Transferred  from  the  Class  of  Associate  Member 
that  of  Member. 

Edward  Harrison  Harrison  (Capt.)  of  Lingfield,  Surrey, 
Eng.,  Engr.  with  R.  B.  Matthews ;  Murray  Calder  Hendry, 
of  MorrisDurg,  Ont.  (B.A.Sc.  Toronto  Univ.), Engr.,  Hydro- 
Elec.  Pr.  Commission  of  Ont.;  Olivier  Odilon  Lefebvre,  of 
Montreal,  Que.  (B.A.Sc,  Polytech.  Univ.),  Chief  Engr. 
for  Quebec  Streams  Commission;  James  McGregor,  of 
Glasgow,  Scot.,  Chief  Engr.  and  Officer  i/c  of  Harbour 
survey  party,  Gold  Coast  Colony,  W.  A.;  John  Hamilton 
Ryckman,  of  Chicago,  111.,  Designing  Engr.,  Bureau  of 
Engr'g.  P.W.  Dept.,  Chicago,  111. 

Transferred  from  the  Class  of  J  union  to  that  of 
Associate  Members 

Frank  Eugene  Victor  Dowd,  of  Montreal,  Que.,  Asst. 
Supt.  of  Sewer  Dept.,  Montreal;  George  Macleod,  of  Van- 
couver, B.C.,  Instnman  for  Vancouver  Harbour  Com- 
m'rs;  Sydney  Clarence  Mifflen,  of  East  Wabana,  Nfld. 
(B.Sc,  C.E.,  McGill  Univ.,)  Asst.  Res.  Engr.  for  Dom. 
Iron  &  Steel  Co.,  Wabana  Mines,  Nfld.;  John  Earle 
Fringle,  of  Hamilton,  Ont.  (B.A.Sc,  Univ.  of  Toronto), 
Asst.  Engr.,  Kipawa  Pulp  &  Paper  Co.;  Clarence  Victor 
Putman,  of  Ottawa,  Ont.  (B.Sc,  Queen's  Univ.),  Asst. 
Chief,  Organization  Branch,  Civil  Service  Commission, 
Ottawa. 
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Transferred  from  the  Class  of  Student  to  that  of  Associate 

Member. 

Edwin  Victor  Deverall,  Capt.,  M.C.,  of  Toronto,  Ont. 
(B.A.Sc,  Univ.  of  Toronto),  Structural  Engr.  with  Dom. 
Bridge  Co.,  Toronto;  Neil  John  Maclean,  of  Penticton, 
B.C.,  Res.  Engr.  on  constrn.,  Kettle  Valley  Railway; 
Ivor  Francis  Rees  Roche,  of  Westmount,  Que.  (B.Sc, 
McGill  Univ.),  Asst.  Engr.  Lignite  Board  of  Canada; 
James  Archibald  Tom,  of  Guelph,  Ont.  (B.A.Sc,  Toronto 
Univ.),  Asst.  Engr.  to  City  of  Guelph,  Ont.;  Hubert  Gray 
Welsford,  of  Winnipeg,  Man. 

Transferred  from  the  Class  of  Student  to  that  of  Junior. 

Joseph  Matthew  Conroy,  of  Ottawa,  Ont.  (B.Sc, 
McGill  Univ.),  Test  Dept.,  Can.  Genl'.  Electric,  Peterboro, 
Ont.;  L.  Ludger  Delorme,  of  St.  Leonard,  Port  Maurice, 
Que.,  Civil  and  Chem.  Engr.  with  J.  J.  Joubert  &  Co.  Ltd. ; 
Edward  Walter  Francis,  of  Westmount,  Que.;  Oswald 
Siemens  Luney,  of  Niagara  Falls,  Ont.  (B.Sc,  Queen's 
Univ.). 


EMPLOYMENT  BUREAU 


i 


To  make  this  department  more  valuable  it  is    { 
proposed  that  in  future  advertisements  of       ( 
situations  vacant  should  state  salary, 
and  give  details   of  requirements. 


Hydraulic  Designer 

Hydraulic  designer  wanted.  Salary  $200.00  to  $400.00 
per  month  depending  on  ability  and  experience.     Box  109. 

Ass't  Civil  Engineer  for  British  Honduras 

Asst.  Civil  Eng'r.  wanted  for  Public  Works  Dept.  of 
British  Honduras.  Candidate  should  be  a  properly 
qualified  engr.  with  a  general  knowledge  of  roads,  bridges, 
buildings  and  with  some  drawing  office  experience.  Pre- 
ferably unmarried  and  between  the  ages  of  twenty-eight 
and  thirty-five.  The  duties  will  necessitate  his  travelling 
on  horse  back  and  in  boats  along  the  coast  and  on  rivers. 
Transport  expense  will  be  paid  and  a  subsistence  allowance 
of  three  dollars  a  night  while  travelling.  No  quarters  are 
provided.  Free  transportation  from  Canada.  Salary 
$2,430  (American)  per  annum.  Further  information  mav 
be  obtained  from  Sir  Geo.  E.  Foster,  Minister  of  Trade  and 
Commerce,  Ottawa,  Ont.    Box  146. 

Mechanical    Draughtsman 

Mechanical  draughtsman  required  for  pulp  and  paper 
companv  in  Province  of  Quebec.  $225  per  month.  Box 
148. 

Instrumentman 

Instrumentman  familiar  with  laying  out  and  super- 
vising town  work.  Salary  from  $150  to  $175  per  month. 
Box  149. 

Four  Railway  Draughtsmen 

Wanted,  four  railway  draughtsmen  at  $175.00  per 
month,  temporary  employment.    Box  150. 


Draughtsman 

Draughtsman  required  for  city  engineering  depart- 
ment.    Salary  $130  per  month.     Box  151. 

Three  Young  Engineers 

Three  young  engineers  required  for  temporary  work 
on  bridge  inspection.  Salary  $125  per  month  and  expenses. 
Box  152. 

Draughtsman 

Draughtsman  for  work  on  steam  and  electric  hoists, 
location,  Province  of  Quebec,  rate  $150  per  month.  Box 
153. 

Surveyor 

Surveyor  to  take  charge  of  small  party  on  water 
storage  work  on  the  Sturgeon  River.  Salary  $150.00  per 
month.     Box  154. 


Civil  Engineer 

Recent  graduate  civil  engineer  for  consulting  engineer's 
office  in  Ontario.  Initial  salary  $150  per  month.  Give 
full  details  of  experience  with  references.    Box  155. 

Civil  Engineer 

Graduate  civil  engineer,  must  be  an  O.L.S.,  for  con- 
sulting engineer's  office  in  Ontario.  Initial  salary  $250 
per  month.  Give  full  details  of  experience,  with  references. 
Box  156. 


Designing  Engineer 

Fully  qualified  designing  engineer  preferably  with 
selling  ability  for  construction  work  in  Malay  States. 
Applicant  should  be  experienced  in  construction  of  con- 
crete buildings,  and  must  be  Canadian  or  British.  Com- 
mencing salary  $800.  (Strait  Settlement),  equal  about 
$400.00  American  per  month.  Engagement  will  be  made 
on  a  regular  contract  basis  with  furloughs  and  all  travelling 
expenses  paid.     Box  157. 

Structural  Draughtsman 

Structural  draughtsman  of  superior  ability  capable  of 
doing  individual  work;  permanent  work  of  good  opportu- 
nity for  the  right  man.  Salary  to  start  $173.00  to  $200.00 
per  month.    Box  158. 

Civil  Engineer  for  Dam  Construction 

Civil  Engineer  as  assistant  for  construction  work  on 
dam  in  the  Province  of  Quebec;  salary  $150.00  per  month. 
Box  159. 

Members  Exchange 

We  have  a  request  from  one  of  our  members  for 
copies  of  the  May  "Journal",  1920.  Any  member 
not  wishing  to  hold  this  number  will  confer  a  favour 
by  mailing  his  copy  to  the  Secretary. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


463 


PERSONALS 


E.  Blake  Allan,  S.E.I.C.,  has  recently  been  appointed 

jr.  assistant  to  the  road  engineer  of  Hamilton,  Ontario. 

* 

E.  L.  Holmgreen,    Jr.E.I.C,    has  taken  a  position 

with  the  Manitoba  Power  Commission,  Winnipeg,  Man. 

* 

H.  A.  Elgee,  M.E.I.C,  has  recently  returned  to 
London,  England,  after  an  absence  of  eight  months  in 
Africa  and  India. 

G.  F.  Layne,  Jr.E.I.C,  has  been  appointed  assistant 

mechanical  engineer  with  Price  Brothers  and  Company, 

Ltd.,  at  their  plant  in  Kenogami,  Que. 

* 

D.  G.  Anglin,  A.M.E.I.C.,  has  recently  accepted  the 
appointment  cf  assistant  engineer  with  the  Anglin- 
Norcross  Company,  Ltd.,  contracting  engineers,  68  Victo- 
ria St.,  Montreal. 

* 

William  Ford,  A.M.E.I.C.,  has  left  the  valuation 

department  of  the  Grand  Trunk  Railway  to  take  a  position 

in  the  construction  department  of  the  Northern  Electric 

Company,  Shearer  Street,  Montreal. 

* 

Harry  F.  Barnes,  A.M.E.I.C,  has  now  left  the 
Chinese  Government  Engineering  College,  Tangshan, 
North  China  and  has  accepted  a  position  with  the  Depart- 
ment of  Public  Works,  Shanghai,  China. 

* 

A.  J.  Lawrence,  A.M.E.I.C.  of  Outremont,  has  since 
June  1st  been  visiting  Chicago  and  other  points  for  the 
Northern   Electric   Company,   Montreal,   in  connection 

with  the  new  Machine  Switching  Telephone  System. 

* 

Capt.  W.  A.  Ervine  Grim,  M.E.I.C,  has  been  for 
some  time  with  the  United  Sugar  Companies  of  Los 
Mochis,  Sin.,  Mexico,  a  new  company  formed  recently. 
Some  $2,000,000  are  to  be  expended  within  the  next  two 
years  on  plant,  railways  and  irrigation.  Captain  Grim  is 
in  charge  of  construction  of  both  broad-gage  and  60cra 
lines,  and  expects  to  start  work  on  surveys  for  the  irriga- 
tion canals  shortly.      

Re  Baseball  Challenge 

Editor,  Journal: — 

I  note  with  a  great  deal  of  pleasure  in  the  August 
issue  of  The  Journal  the  so-called  challenge  of  the  Niagara 
Peninsula  Branch  of  The  Institute  to  a  game  of  "Indoor- 
Outdoor"  baseball  to  be  played  at  the  time  of  the  pro- 
fessional meeting  at  Niagara  Falls,  probably  on  Saturday 
morning,  September  18th. 

As  the  suggestion  originated  with  some  of  our  Toronto 
members,  we  regard  Mr.  Clark's  letter  as  an  acceptance  of 
our  challenge. 

I  have  asked  Mr.  H.  L.  Seymour  to  act  as  Captain  of 
the  Toronto  Branch  team  and  have  requested  him  to  make 
all  arrangements.    Yours  very  truly, 

R.  O.  Wynne  Roberts,  M.E.I.C 
40  Jarvis  Street,  Toronto,  Ont. 


r 
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BRANCH  NEWS 


I 

i 


Halifax  Branch 

F.  R.  Faulkner,  M.E.I.C,  Secretary-Treasurer. 

At  a  meeting  of  the  Executive  of  the  Halifax  Branch  a 
Committee  on  Policy  was  appointed  to  assist  the  central 
Committee  in  its  work.  It  was  moved  by  W.  P.  Morrison, 
A.M.E.I.C,  seconded  by  J.  L.  Allan,  M.E.I.C,  that  H. 
W.  L.  Doane,  A.M.E.I.C,  L.  H.  Wheaton,  A.M.E.I.C, 
and  Ira  P.  Macnab,  M.E.I.C,  be  appointed.  This  was 
duly  carried. 

St.  John  Branch 

Harry  F.   Bennett,   A.M.E.I.C,   Secretary-Treasurer. 


C.  O.  FOSS,  M.E.I.C. 
Member  Executive  St.  John  Branch 

Charles  Orrin  Foss,  M.E.I.C,  wa>  recently  appointed 
a  member  of  the  New  Brunswick  Electric  Power  Com- 
mission and  subsequently  chosen  chief  engineer  of  that 
Commission. 

Mr.  Foss  was  born  in  Wentworth,  New  Hampshire, 
on  March  20th.  1850.  He  was  educated  at  Dartmouth 
College  and  was  engaged  in  general  engineering  work  at 
Concord,  N.H.,  with  Charles  C  Lund,  C.E.  under  the 
firm  name  of  Lund  and  Foss.  In  1880  he  was  made  chief 
engineer  of  the  Texas  Trunk  Railway  with  headquarters 
at  Dallas,  Texas.  Soon  afterwards  Mr.  Foss  contracted 
malaria  and  was  forced  to  leave  Texas  and  return  to  Con- 
cord, where,  upon  the  death  of  Mr.  Lund,  he  became 
associated  with  F.  A.  Merrill  under  the  firm  name  of  Foss 
and  Merrill,  civil  engineers. 
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In  1881  Mr.  Foss  became  chief  engineer  of  the  Des 
Moines,  Oscola  and  Southern  Railway  with  headquarters 
at  Oscola,  Iowa.  In  1883  he  was  made  chief  engineer  of 
the  Nova  Scotia  Central  Railway,  which,  after  many 
financial  interruptions,  was  completed  from  Middleton, 
N.S.  to  Lunenburg,  N.S.  in  1889.  In  1902  this  road  was 
acquired  by  McKenzie  and  Mann  and  became  a  branch  of 
the  Halifax  and  Southwestern.  Mr.  Foss  remained  with 
this  line  in  various  capacities  till  1904  when  he  joined  the 
staff  of  the  National  Transcontinental  Railway  in  New 
Brunswick.  In  1905  he  was  made  assistant  district 
engineer  in  District  "A",  and,  with  the  exception  of  a  few 
months  in  1907  when  he  was  temporary  district  engineer 
at  Kenora,  Ont.,  he  remained  with  this  line  till  as  district 
engineer  he  turned  over  his  district  completed  and  ready 
for  operation  on  the  last  day  of  Dec.  1913. 

During  1914  and  until  May  1917,  Mr.  Foss  took  his 
first  vacation  in  35  years  and  attended  to  various  private 
affairs  in  which  he  had  become  interested.  In  May  1917 
he  became  a  director  and  chief  engineer  of  the  St.  John 
and  Quebec  Railway,  which  title  he  still  holds.  In  June 
1918,  he  was  appointed  a  member  and  afterwards  Chair- 
man of  a  Commission  to  gather  data  regarding  possible 
water  powers  in  New  Brunswick,  the  other  members  being 
B.  M.  Hill,  M.E.I.C.  and  K.  H.  Smith,  A.M.E.I.C.  This 
commission  made  a  very  thorough  report  to  the  New 
Brunswick  Government  this  year.  In  July  1920  Mr.  Foss 
received  his  present  appointment. 

Mr.  Foss  is  a  member  of  the  Executive  of  the  St. 
John  Branch,  Engineering  Institute  of  Canada  and  of  the 
Council  of  the  Association  of  Professional  Engineers  of 
the  Province  of  New  Brunswick. 


Chas.  S.  Bennett,  Jr.E.I.C,  recently  severed  his 
connection  with  the  Dominion  Public  Works  Department 
at  St.  John,  N.B.  to  join  the  Fraser,  Brace  and  Company, 
Limited,  of  New  York. 


Henry  F.  Morrisey,  Jr.E.I.C,  has  been  appointed 
resident  engineer,  Marine  Department  at  St.  John,  N.B 
in  place  of  Gordon  S.   MacDonald,   A.M.E.I.C,   who 
resigned  recently. 

* 

At  the  July  meeting  of  the  Municipal  Council  of  St. 
John,  N.B.,  a  report  and  sketch  plans  were  submitted  bv  a 
Committee  of  the  St.  John  Branch  of  the  Engineering 
I  UtuU  of  Canada  dealing  with  the  proposed  construction 
of  a  Court  House  and  Municipal  Building  in  the  Centre 
of  the  City.  The  Council  decided  to  have  detailed  plans 
prepared  for  a  Civic  Centre,  with  the  idea  of  proceeding 
with  the  first  Section,  or  Court  House,  as  soon  as  practic- 
able. 


Montreal  Branch 

./.  L.  /! a. s field,  A.M.E.I.C,  Secretary-Treasurer. 

At  a  recent  meeting  of  the  Executive  Committee  the 
following  appointments  were  made: — 

A.  C.  Tagge,  M.E.I.C,  Vice-Chairman,  Industrial 
Section. 


Alex.  Wilson,  A.M.E.I.C,  Vice-Chairman,  Electrica 
Section. 

F.  A.  Combe,  M.E.I.C,  Vice-Chairman,  Mechanica 
Section. 

J.  H.  Valiquette,  A.M.E.I.C,  Vice-Chairman,  Civi 
Section. 

The  Papers  and  Meetings  Committee  is  actively  pre 
paring  the  programme  for  next  season's  meetings  and  l, 
number  of  very  interesting  papers  have  been  promised. 
One  of  the  first  to  be  presented  will  be,  in  all  probability, 
by  a  prominent  consulting  engineer  of  New  York  with  a 
continent-wide  reputation. 

* 

W.  S.  Lockbart,  A.M.E.I.C.  has  been  appointed  a 
superintendent  in  the  electrical  branch  of  the  town 
department  of  the  Riordon  Company,  Limited,  Kipawa, 
Ont. 


Kingston  Branch 

W.  P.  Wilgar,  M.E.I.C,  Secretary-Treasurer. 

A  Committee  on  Policy  to  assist  the  central  Com- 
mittee has  been  appointed  bv  the  Kingston  Branch     The 
personnel  of  the  Committee  will  be;  the  Chairman  of  the 
Branch,  Alexander  Macphail,  M.E.I.C, ;  and  the  Secretarv 
W.  P.  Wilgar,  M.E.I.C. 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary-Treasurer. 

At  a  meeting  of  the  Executive  Committee  of  the 
Peterborough  Branch,  the  following  members  were 
W^rl  a  C°mmittee  on  Policy.  Jas.  Mackintosh, 
A.M.E.I.C,  Chairman;  B.  L.  Barnes,  A.M.E.I.C.  and 
A.  P.  Millar,  A.M.E.I.C. 


Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C,  Secretary-Treasurer 

On  July  22nd,  the  Border  Cities'  Branch  gave  a  dinner 
at  the  Windsor  Club  in  honor  of  the  Members  of  The 
Engineering  Institute  from  other  Branches,  who  were 
attending  The  St.  Lawrence  Tidewater  Convention  beine 
held  in  Detroit. 

The  guests  of  the  evening  were  Messrs.  C  R.  Coutlee 
M.E.I.C,  J.  B.  Challies,  M.E.I.C,  A.  B  Lambe' 
A.M.E.I.C,  and  A.  J.  Matheson,  M.E.I.C.  of  Ottawa,  and 
Col.  H.  J.  Lamb,  M.E.I.C.  of  Toronto. 

Following  the  last  touches  of  an  appetizing  meal,  Mr 
Craig  called  upon  Mr.  Coutlee  to  give  the  members  a  short 
address  and  Mr.  Coutlee  did-  tracing  the  Canal  System 
and  the  St.  Lawrence  River  to  the  Atantic,  pointing  out 
the  natural  obstacles  and  the  vast  amount  of  work  that 
had  already  been  done,  which  should  be  credited  to  the 
Canadian  Government,  also  pointing  out  the  fact  that  the 
present  Canal  System  is  not  used  to  capacity,  illustrating 
his  point  with  his  famous  canal  story  Toot-Toot. 
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Mr.  Matheson  also  gave  the  members  a  short  address. 

A.  B.  Lambe,  A.M.E.I.C.,  in  addressing  the  members, 
called  attention  to  the  plans  for  the  September  Professional 
Meeting  at  Niagara  Falls,  urging  the  fullest  possible 
attendance.  Mr.  Lambe  also  pointed  out  the  recent 
recognition  of  engineers  in  Ontario  Provincial  Government 
appointments  and  commissions,  showing  the  growing 
tendency  of  the  public  to  recognize  the  engineer  as  a 
business  man  as  well  as  a  technical  man. 

Col.  H.  J.  Lamb,  M.E.I.C.,  a  former  well  known 
resident  of  the  Border  Cities,  emphasized  the  necessity  and 
the  advantage  of  the  get-together  meetings  and  that  too 
little  stress  was  being  placed  on  good  fellowship  amongst 
the  engineers. 

Mr.  Challies  then  outlined  the  work  being  done  by  the 
Advisory  Conference  Committee,  towards  Legislation, 
pointing  out  the  many  obstacles  that  had  to  be  overcome 
in  finding  a  common  footing  for  a  workable  and  satisfactory 
professional  act  in  Ontario.  Mr.  Challies  also  emphasized 
the  advisability  of  encouraging  all  members  to  take  part 
in  the  discussions  at  branch  meetings  rather  than  leave  it 
to  a  few  leaders. 

This  suggestion  was  immediately  put  into  effect  by 
Mr.  Craig  calling  upon  several  members  of  the  branch. 
Messrs.  Keith,  Henderson,  Anderson  and  Kirkpatrick, 
lately  resident  within  the  branch,  responded  in  good  form 
and  well  within  the  spirit  of  the  meeting. 

No  further  remarks  were  possible  from  other  members 
due  to  Messrs  Brian,  Thorne  and  Stevens,  the  old  cele- 
brities, taking  the  floor.  The  meeting  closed  wth  imany 
expressions  of  appreciation  from  all  sides  of  the  table. 

The  intention  was  a  get-together  become-acquainted 
meeting.  Mr.  Coutlee  started  the  ball  arolling  by  his 
happy  faculty  of  presenting  his  facts  and  illustrating  them 
in  his  humorous  manner. 

This  spirit  prevailed  throughout  the  meeting  and  the 
Border  Cities  Branch  hopes  that  the  opportunity  for  such 
an  enjoyable  and  entertaining  evening  will  soon  occur 
again. 


Sault  Ste.  Marie  Branch 

Geo.  H.  Kohl,  A.M.E.I.C.,  Secretary-Treasurer. 

Early  in  January  1920  foundation  work  was  begun  on 
a  large  structural  steel  mill  which  is  being  added  to  the 
Algoma  Steel  Corporation's  Plant.  Great  credit  must  be 
given  to  the  management  for  the  initiative  shown  in  the 
establishment  of  this  much-needed  branch  of  the  Canadian 
Steel  Industry. 

The  new  mill,  the  first  of  its  kind  in  Canada,  will  be 
electrically  operated  throughout.  It  will  be  1,750  feet 
long,  made  up  of  the  following  units:  2  Pit  Furnace,  40- 
inch  Blooming  Mill,  3  Re-heating  Furnaces,  35-inch 
Roughing  Mill,  and  28-inch  Finishing  Mill,  The  esti- 
mated cost  is  $7,000,000.  The  annual  production  will  be 
in  the  vicinity  of  550,000  tons  of  rails  and  structural  steel. 
This  amount,  of  course,  is  not  in  addition  to  the  present 
output.  The  new  mill  will  largely  supplant  those  now  in 
use.  The  existing  Blast  Furnaces  and  Open  Hearths  will 
furnish  sufficient  material  for  the  increased  production. 
When  beginning  operations,  24-inch  structural  shapes  will 


be  the  largest  size  rolled,  although  provision  is  made  for 
an  ultimate  size  of  27  inches.  The  latest  rolling-mill 
practice  has  been  followed  throughout  in  the  design,  and 
every  means  has  been  taken  to  reduce  manual  labor  to 
the  minimum,  and  to  provide  safe  working  conditions  for 
employees. 

For  reasons  not  made  known  by  the  management, 
foundation  work  was  temporarily  suspended  on  July  1st. 
At  that  date,  one-third  of  the  total  33,000  cubic  yards  of 
concrete  was  in  place.  The  following  percentages  are  to 
the  above  date  and  show  stages  of  completion: 

Pit  Furnace  Foundations 

40-inch  Mill  &  Motor  Foundations. 
Re-heating  Furnace  Foundations. 
35-inch  Roughing  Foundations. . .    . 
28-inch  Finishing  Mill  Foundations. 

The  Fraser-Brace  Company  of  Montreal  and  New 
York  placed  all  foundations. 

(Contributed  by  J.  LeRoy  Underhill,  S.E.I.C.) 

Saskatchewan  Branch 

J.  N.  de  Stein,  M.E.I.C.,  Secretary-Treasurer. 
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4th  Summer  Meeting,  Saskatchewan  Branch. 


Canadian  Section  of  the  American 
Waterworks  Association 

At  a  recent  meeting  of  the  Canadian  Section  of  the 
American  Water  Work  Association,  the  following  execu- 
tive was  elected. 

Chairman:  Alex.  Milne,  A.M.E.I.C,  St.  Catherines. 
Vice-Chairman:  F.  H.  Pitcher,  M.E.I.C,  Montreal. 
Sec.-Treas.:  H.  G.  Hunter,  M.E.I.C,  Montreal. 
Trustees:  R.  L.  Dobbin,  M.E.I.C,  Peterborough. 

Arthur  Surveyer,  M.E.I.C,  Montreal. 

R.  C  Harris,  Toronto. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


20th  August,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
September,  1920. 

Fraser  S.  Keith,  Secretary. 


*The  professional  requirement  are  as  follows- — 
Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  aire 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  veers' 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified^ngi^eer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council  The 
term  of  twelve  years  may.  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
ih..  ™nHW  ?  *  cand'date.  w|°  has  graduated  in  an  engineering  couse  l„Vwv  « 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years  and  this 

en0ginneeerinygworksk,"ed  WOrkmaD•  bU'  a8  ""  engin6er  qUalified  to  de'sfg'n  and  direct 
Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age.  and  must  have  been  engaged  in  some  branch  of  -n^inJSl? 
in^fn  .'  '£  year8>  ThiCh  Ti0d  ma?  inVlude  apprenticeship  or  pup  lage  n  a  quahfied 
engineers  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognbed  bv 
the  Council.  In  every  case  the  candidate  must  have  held  a  nosition  nf  Z?r.t  ■  Vi 
respons.bility.  in  charge  of  work  as  principal  or  Ls^Lt?  for  atfeast  two  yeTs  "^ 
Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
^ointWt^ 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  Candida* 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years 

Every  candidate  for  election  as  JUNIOR  shall  be  at T least  twenty-one  vea™  of 
!3,i,/nd-T,t  Ye  b!.en  65?aged  '"  80me  b[anch  of  engineering  for  at  leas?  four  Tears 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council  if  the  can didate 
ia  a  graduate  of  some  school  of  engineering  recognized  bv  the  Council  hLJI  n  ! 
remain  in  the  c  ass  of  Junior  after  he  has  attainfd  the  age  of  thirty-five  y^rs  "" 
h„  .PfP  cand,daVe  Wh0  18  not  »  graduate  of  some  school  of  engineering recognized 

.hV»ll h*  Coun.cll-°r  haS  n0t  Pa88ed  th.e  laminations  of  the  first  year  .Tsuch  a  course 
■hall  be  required  to  pass  an  examination  n  the  following  subiects r.PoLrorTh?  a£?u.Tae' 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  E^did (Books T7v ^and  VI? 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations  h)' 

Every  candidate  for  election  as  ASSOCIATE   shall  be  one  who  h„  h; 
scientific  acquirements,  or  practical  experience  is  qualified  to  co^nTrate  with  p?SfU,t" 
in  the  advancement  of  professional  knowledge.  ea  l0  c°-°Perate  with  engineers 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

I...  \"';'  ;";7:  'y''KS<>X,„f  n B.C.     Born  at  Brierly  Hill 

arorenticetoB    BUckadder    SS5£?«oiS S° '    St°u*ridl$e,  Er&.and 

910-16  draftsman  C  nMv 'fiil^  I"  d'l 
draftsman  C.Nor.Rly      [Wonto     iAlQ-9ft  ,  i     V      "•'•'  .UN.K.Rlj     1916  19,  eh.  asst. 

■ "-  ■;:'..  ^'^:;N';;"..;:::;,n::;:;::;,:r,s;;;::;;-;',,;u  — ^n 

C     L  V   P.8tewart,H  T.  Hazen.  8   H.  Sykes,  D.  A.  Graham, 


BELCHER— JOHN  TRESILIAN,  of  Cameron  Falls.  Ont.  Born  at  Toronto 
13th  Nov.  1890.  Educ.  B.A.Se.  Univ.  of  Toronto,  1914.  Summers  1911-12  on  mtce' 
work,  C.P.R., •summer  1913,  gen,  survey  work,  O.L.S.;  summer  1914,  draftsman,  D  P  W 
on  Georgian  Bay  Canal  and  St.  Lawrence  river  development;  1914,  li  mos  rodman 
I.E. PC.;  1916  draftsman  HE. P.O.;  1916-18,  on  active  service;  1919  to  date  with 
H.b.P.C.  as  draftsman  and  office  asst. 

References:  T.  H.  Hogg,  .1.  N.  Shanly,  G.  F.  Hanning,  J.  A.  G.  White,  A.  Drowlcy, 
T.  M.  McCarthy,  S.  J.  Chapleau. 

BERTRAM— H.  GRAHAM,  of  Dundas,  Ont.  Born  at  Dundas,  9th  May  1886 
Educ.  B.Sc,  Queen's  1910.  Z]4  yrs.  apprenticeship,  John  Bertram  &  Sons  Co  ■ 
summer  1909,  special  apprentice,  C.P.R.  shops,  Winnipeg;  1910-12  general  engineering" 
Cartago,  Costa  Rica;  1912-13,  asst.  engr.  Mexico.  N.W.Rly.,  Juarez,  Mexico-  1913 
to  date,  with  John  Bertram  Sons  &  Co.,  and  since  1918  ch.  engr. 

T.r    rRt;fJ'r,  "^  £'  Bertram,  J.  B.  Stirling,  D.  S.  Ellis,  C.  R.  Murdoch,  W.  Chipman. 
W.  L.  Malcolm.  E.  S.  Malloch,  P.  A.  Laing. 

BUCHANAN— FRANK  MONTGOMERY,  of  Montreal.  Born  at  Blenheim, 
Ont  .  12th  August,  1893.  Educ.  B.A.Se,  Univ.  of  Toronto,  191.5.  land  surveying 
engr  s  office,  Kitchener;  engr.  in  ch.  of  Wagner  County  highway  comm'n.;  planfand 
work  engr.  Don).  Tar.  &.  Chem.  Co.,  Sydney;  asst.  mgr.  same  Co.  in  Can  head  office- 
at  the  present  time  mgr.  of  Road  Dept.  same  firm,  Montreal. 

References:  P.  Gillespie,  E.  A.  James,  R.  J.  McClelland,  L.  Brown,  E.  D.  Gray. 

CLIFFORD— ARTHUR  LePOER  TRENCH,  of  Hamilton,  Ont.  Born  at  Delhi 
India,  24th  Aug.  1887.  Educ.  1905-1909,  engr.  dept.  Univ.  Coll.,London.En<r  1909-10 
articled  pupil,  burough  surveyor,  Southal  dist.  Council,  London,  W  Eng  ■  1911-12 
draftsman,  Hamilton  Br.  Works;  1912,  checker,  Canada  Foundry  Co  .  Toronto-  1913- 
16  draftsman,  Hamilton  Br.  Works  ,  1916-19  on  active  service;  1919  to  date,  checker 
in  drafting  dept.,  Hamilton  Bridge  Works,  Co. 

References:  R.  K.  Palmer,  C.  H.  Marrs,  J.  A.  McFarlane,  G.  Colhoun,  E.  H.  Darling. 

•  CREIGHTON-CHARLES  PEARSE,  of  Cedars,  Que.  Born  at  New  West- 
minster BC .  1st  Aug.  1892.  Educ.  B.Sc,  (E.E.)  McGill  Univ.  1920.  1910-11, 
U  yrs.)  with  JVC.  Flee.  Rly.  in  operating,  Constrn.  and  engr.  dept.  and  later  in  ch.  of 
amte.  gang;  1915-19  on  active  service,  Junc-Aug.  1920,  asst.  to  supt.  of  Cedars  plant, 
Al  I.U.  &  1. Co.;  at  the  present  tune  with  McDougall  &  Pease,  consulting  engrs. 

r.    T-R^Pr£nces:,I'  A'  Herdt-  C-  V-  Christie,  E.  Brown,  C.  C.  Worsfold,  R.  M.  Wilson, 
(i.  iv  .McDougall. 


r.      ,D^VJ? — CHARLES   HOULTON,   of   Moose   Jaw,   Sask..   Born   at  Gloucester 

England,  March  28th,  1888;     Educ.  Private  Tution,  Eng.  pupil  with  Messrs.  Summers 

&   Scott.    Engrs  Gloucester,   Eng.   for  three  years;    1907-08   Draftsman  Benson    & 

■V!     !,n^l.y«!,V>ar-y'  Alta':  19P^J<>  Rodman  &  Draftsman  C.P.R. ;  1910-15  Instrt'mn 

with  theC.P.R.  Maintenance  of  Way,  Western  Lines  1916-1919  on  active  service  in 
!•  rai.ee; .Sept  1919  to  March  1920  Eng.  in  charge  of  construction  dam  for  C  P  R  at 
Moose  Jaw.  at  the  present  time  Asst.  to  the  Division  Engineer,  C.P.R.  at  Moose  Jaw. 

References:  J.  R.  C.  Macredie 
Macnabb,  W.  H.  Greene. 


J.  I.   R.  Parsons,  W.  T.  Daniel,  C.  S.  Moss,  J.  C. 


MarKnrl7^^^^1^5^11'  "f  BJ?mPt°".  Ont.  Born  at  Brampton,  Ont. 
March  22nd,  1887;  Educ  B.A.Se.  Toronto  University,  1911;  In  charge  Elec.  installa- 
tion during  vacation,  with  Dominion  Bridge  Toronto  &  Lachine  for  4  yrs  as  drafts- 
man  and  inspee.;  at  present  tune  Draftsman  and  designer  of  Struct,  steel.  Can.  Allis 
Chalmers,  Co.  Toronto,  for  one  year. 

References-  J.  L.  Brower,  C.  R.  Young,  G.  C.  Parker,  M.  B.  Watson,  L.  R.  Wilson 
u.    O.    1  ennant. 


29thG1I8B8|ONT^^T^fRDi,n  M""tr™,'  ,Wir< :     Hl>rn  at  Scarborough,  Eng.,  May 
_.lth,  L88B.      Educ.  Tldeswell  Grammar  School;  1904-10  with  K.  W.  Smith    MICE 
.     ','"?,,,  '"-""•"• .-!  >'<">rs  »!  article  pupil  and  4  years  Asst.  Eng.;  1910  to  date  with 
the  (j.I.Ry.  in  various  capacities  and  at  the  present  time  Asst.  Eng.  of  valuation. 

v.  i. &Ti,!' ,i; v^ST'^ii^r- u  Amour> H B- 8tMrt- J A- BurMt- 

GREER— JOHN,  of  Montreal,  Born  at  Belfast,  Ireland,  5th  Feb.  1885.     Eduo 
1   al"l.l)»*  "f  |°«f.  Royal  Univ.  of  Ireland.  mo.     Before  taking  li.iv   course 

■i   :.  yrs.  drafting  office  and  workshops,  J.    Ma<-kie   &  Sons,  Belfast;  1911    -'ml  asst   to 

.■l.i-f  engr.,    Belfast  &  County   Down   Rly.;    1911-12,  land  surveyor  a ml  vd    er"  Irish 

■and   Commn.   Dublin;    1913-11,   transitman  and   res.   eng.   C.  \  R  .   \il„n,llv   r    ™ 

915-19  •  on  ae,,vese,v,ee:  1919  tod:.tew..h.l,e(;.Tlr.  and  since  Jan.  1920    ^ 

on  valuation  of  bridge  substructures,  at  the  present  tune  asst.  engr.  Portland  div.  ' 

A    SKCn;n?CS\7«f  alkfrU.  Armour,  F  L.  C.  Bond,  M.  S.  Blaiklock,  W.  McNab, 
A.  b.  Going,  G.  M.  Stewart,  II.  B.  Stuart,  E.  G.  Carty.  ' 
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HANLEY— ALPHONSUS  EDWARD,  of  Montreal.  Que.  Born  at  Montreal  7th 
Feb  1892  Educ.  B.Se.  MeGill  1913;  Construction  and  Mtce.,  Canada  Cement  Co.; 
Supt.  of  Constrn.  P.  Lvall  &  Sons;  Engr.  in  charge  of  lines  and  levels  for  Altas  Con- 
struction Co.;  Inspe.  of  eonstm.  British  Munitions  Co.,  Supervision  on  production  of 
fuses  for  British  Munitions;  Supt  of  Eqpmt.  U.S.  Ordiance  on  Munitions  Claims; 
Mech.  Supt.  Nukol  Fuel  Co.,  Toronto,  Supt.  for  Virginia  Anthracite  Coal  Corp. 
Pulaski,  \'a. 

References:  J.  B.  Porter,  A.  Stansfield,  W.  Matheson,  J.  H.  Wheatley,  .1.  S.  Car- 
meron,  D.  L.  Derrom. 

HANKS— ALFRED  WILLIAM,  of  Winnipeg,  Man.  Born  at  Wakefield,  Eng., 
13th  July  1894  Educ.  Kingston  Collegiate,  Kingston,  Ont.  1909;  1910-14  C.N.Ry. 
Rodman,  etc.,  on  constrn.  location,  mtce.  and  bridge  work;  1914-18  on  active  service 
in  France,  discharged  on  account  of  wounds;  191S-19  Greater  Winnipeg  Water  District. 
Jr.  inspector  and  divisional  draftsman;  1915.  5  mos.  Manitoba  Drainage  Commission. 
At  the  present  time  struc.  steel  draftsman  detailer  Dominion  Bridge  Company. 

References:  H.  M.  White,  D.  L.  McLean,  Wm.  Burns,  R.  F.  Palmer,  H.  C.  D. 
Briercliffe. 

HOLLAMAN— JOHN  EMMANUEL,  of  Hamilton,  Ont.  Born  at  Glasgow,  Scot., 
1st  May  1887.  Educ.  Arch.,  Glasgow  and  West  of  Scot.  Tech.  Coll.,  1907.  and  5  yrs. 
apprenticeship  in  architect's  office;  2  yrs.  in  New  York;  1909-18,  under  E.  L.  Cousins, 
Toronto,  as  draftsman  on  surveys,  plans,  estimates,  etc.  and  asst.  on  special  work; 
May-Dec.  1918.  with  Imperial  Munition  Board,  Aviation  dept  .  on  miscellaneous 
engr.  plans  and  surveys,  Dee.  1918  to  date,  ch.  asst.  Hamilton  Harbour  Comm'rs.,  in 
charge  of  engr.  Dept. 

References:  J.  R.  W.  Ambrose,  G.  G.  Powell,  J.  M.  Wilson,  E.  L.  Cousins,  J.  B. 
Carswell,  R.  G.  Saunders,  E.  G.  Hewson,  D.  W.  Harvey. 

McCONVILLE— J.  E.  ALFRED,  of  Montreal.  Born  at  Joliette,  30th  Aug. 
1876.  Educ.  B.A.,  C.E.,  Laval  Univ.  1907.  Instr'man  and  ch.  of  party  for  F.  C. 
Laberge  and  in  private  practice  as  surveyor  and  engr. 

References:  R.  A.  Ross,  A.  E.  Doucet,  S.  J.  Fortin,  G.  R.  MacLeod,  J.  H.  Vali- 
quette,  F.  C.  Laberge,  P.  E.  Mercier,  A.  Surveyer. 


SHANLY— JAMES,  of  Kenogami.  Que.  Born  at  Montreal,  5th  Jan.,  1897,  Educ. 
3  yrs.  engr.  course,  MeGill  Univ.;  2  yrs.  with  C.P.It.  as  rodman  and  instr'man;  3  yrs. 
on  active  service:  at  the  present  time  draftsman  and  asst.  engr.,  for  Price  Bros.  &  Co., 
Kenogami. 

References:  J.  T.  Farmer,  F.  L.  Darrell.  ('  X  Shanly,  J.  S.  Dennis,  J.  M.  Mc- 
Carthy, J.  S.  Bates. 


SHERLOCK— FRANK  It.,  of  Banff,  Alta.  Born  at  Newquay,  Cornwall.  Eng., 
10th  May,  1891.  Educ.  St.  Rumons  Coll.,  Newquay  and  articled  pupil  to  E.  J.  Ennor. 
1910-14,  private  practice,  Calgary,  associated  with  B.  L.  Mitchell  and  J.  S.  Leitch; 
1914-Dec.  1919  on  active  service,  in  various  capacities;  at  present  the  time,  res  engr. 
Rocky  Mountains  Park,  Dept.  of  Interior,  Banff,  Alta. 

References:  C.  G.  Child,  R.  S.  Stronach,  J.  M.  Wardle,  J.  S.  Leitch,  F.  K.  Beach, 
C.  G.  Richards. 


SLATER— SURREY  W.,  of  Cap  Madeleine,  Que.  Born  at  New  York  City,  Feb. 
4th,  1885;  Educ.  Mech.  Eng  Stevens  University  1907,  1907  Cadet  Engr.  Trans- 
Atlantic  freighter  "St.  Andrew,"  1907  Cadet  Engr.  Westchester  Lighting  Co.;  1908-10 
Walter  Kidde  &  Co.,  Draftsman  on  design,  estimating  on  power  plants  and  industrial 
buildings,  Field  Supt.;  1910-16  Brooklyn  Union  Gas  Co.,  Asst.  Supt.  and  Engr.  of 
Distribution:  1916  to  present  time  Ch.  Eng.  St.  Maurice  Paper  Company.  (A.M.  Am. 
Soc.  Mech.  Engrs.). 

References:  F.  A.  Combe,  J.  E.  A.  Warner,  H.  S.  Ferguson,  J.S.Bates,  It.  H. 
Mather,  J.  T.  Farmer,  J.  C.  Smith. 


SMITH— BLISS  BOTSFORD,  of  Edmonton,  Alta.  Born  at  Southampton,  N.S., 
12th  June,  1885.  Educ.  High  School  and  A.S.C.  1906-12,  with  G.T.P.Ry.,  as  rodman 
on  constrn.  asst.  cons.  insp.  and  instr'man  in  chg.  of  Cone,  and  steel  bridges  (under 
asst.  engr.),  1912-15,  insp.  cone,  and  steel  bridges,  etc.,  engr.  dept.,  city  of  Edmonton; 
1916  to  date,  with  G.T.P.  as  rodman,  instr'man  in  chg.  of  cone,  substr.  for  steel 
bridges. 

References:  J.  McGregor,  W.  H.  Tobey,  R.  P.  Graves,  A.  W.  Haddow,  R.  W.  Ross, 
L.  .1.  Devereux,  W.  E.  Roe. 


McCULLOCH— JOHN  ALEXANDER,  of  Winnipeg.  Born  at  Carman,  Man. 
9th  Feb.  1882.  Educ.  MeGill  Univ.  (did  not  graduate)  1898-99,  seasons,  surveying 
with  Wm.  Neargrach;  1900,  with  Mr.  Phillips,  Winnipeg;  1917-18,  gen.  supt.  Man. 
Bridge  &  Iron  Works;  1918-19,  in  chg.  of  mech.  and  engr.  dept.  for  purchasing  equip- 
ment at  Vancouver,  New  Westm'r.  and  Port  Coquetham,  at  the  present  time  asst. 
sec,  Man.  Br.  &  Iron  Works. 

References:  T.  R.  Deacon.  W.  P.  Brereton,  F.  E.  Emery,  H.  A.  MacKay,  M.  A. 
Lyons. 


TIDY— WILLIAM  EDGAR,  of  Capreol,  Ont.  Born  at  St.  Boniface,  Man.,  19th 
Nov.  1883.  Educ.  Amer.  School  of  Correspondence.  1904-06,  foreman,  Mexican 
Lt.  Heat  &  Power  Co.,  Mexico;  1906-07,  Inspector  of  poles  and  piling  in  Southern 
States,  for  J.  C.  White  Co.,  New  York;  1907-11,  T.N.O.  Rly.,  as  rodman,  res.  engr. 
and  asst.  locating  engr.;  1912,  gen.  asst.  E.  Wragge,  Toronto,  1913,  subcontractor, 
Mackenzie,  Mann  &  Co.;  1914.  builder,  Toronto;  1915-18,  shell  inspector  on  munition 
work,  Can.  Fairbanks  Morse  Co.,  Toronto  and  during  1918,  ch.  inspector  of  gauges; 
1919  to  date,  with  the  C.N. It.,  as  concrete  inspector  and  res.  engr.  on  mtce.  of  way. 


MELDRUM— MALCOLM  ROBERT,  of  Niagara  Falls,  Ont.  Born  at  Man- 
chester, Eng.,  22nd  April  1882.  Educ.  Manchester  Tech.  School  (1897-1900);  1900-03 
Hans  Renold  Ltd.,  Manchester,  machine  shop  experience;  1903-05  Draftsman  Meldrum 
Bros.  Ltd.,  Timperlev,  Eng.,  1905-07  chief  draftsman  Ernest  Noel,  Paris,  France; 
1907-09  Sales  Engineer  Manlove  Alliott  Ltd.  Nottingham,  Eng.;  1909-10  Sales  Eng. 
Herbert  Morris  Crane  &  Hoist  Co.  Newcastle  &  Brussels,  Belgium.  1910-1 1  Travelling 
New  Zealand,  Australia  &  California;  1911-12  Ch.  Eng.  W.  D.  Beath  &  Sons  Ltd., 
Toronto;  1912  to  present  date,  Gen.  Manager  &  Ch.  Eng.  for  the  Herbert  Morris 
Crane  &  Hoist  Company,  Ltd. 

References:  H.  G.  Acres.  A.  C.  D.  Blanchard,  H.  L.  Bucke,  A.  H.  Harkness,  J. 
Milne,  D.  J.  Black,  S.  H.  Frost,  J.  H.  Jackson,  R.  P.  Johnson. 

PARKINSON— XORMAN  FREDERICK,  ot  Ottawa.  Born  at  Toronto,  Ont., 
3rd  Apr.  1890.  Educ.  B.A.Sc,  (Honours)  M.A.Sc,  Univ.  Toronto,  1913.  Summer, 
1907,  instr'man  on  Ont.  Survey;  1907-09,  apprentice,  Bowman  &  Connor,  Engrs., 
also  gen.  asst.  on  design  &  constrn.  during  summer  1912;  1913-15,  on  bacteriological 
survey  of  boundary  waters  for  Prov.  Board  of  Health;  1915-18,  on  active  service, 
wounded  and  later  instructor,  Can.  School  of  Gunnery,  Witley,  Eng.;  1918-19,  various 
positions,  D.S.C.R.,  Vocational  Branch.  Jan.  19-Jan.  20  director  of  vocational  train- 
ing; 1920  to  date,  Deputy  Minister,  S.C.R. 

References:  A.  W.  Connor,  T.  K.  Thomson,  F.  A.  Dallvn,  H.  L.  Sevmour,  H.  E. 
T.  Haultain,  P.  Gillespie,  G.  M.  Canniff. 


References:  E.  Wragge,  H.  T.  Hazen.  G.  P.  MacLaren,  W.  R.  Maher,  S.  Mcllwain, 
D.  E.  Carriere,  W.  A.  Ewing,  J.  R.  MacKenzie. 


WRIGHT— HENRY,  of  Cote  St.  Paul,  Montreal.  Born  at  Southport,  Lan- 
cashire, Eng.  Dec.  24th,  1869;  Educ.  Brownlow  Gold  Medal  Scholarship,  Lurgan  Coll. 
1885;  Royal  Naval  Eng.  Coll.  Plymouth,  1890;  Course  at  City  of  London  Tech.  Inst. 
1909;  Engr.  Bristol  Navy  to  1906;  Chinese  Navy  to  1907,  Eng.  on  Irrigation  in  Egypt  for 
Govt.  1907-10;  1907-1908  Elee.  Eng.  for  Sailisbury  Plain  for  Govt.;  1910-12  Electrician 
K.  B.  Thornton;  1912  to  1914  Engr.  on  Power  constrn.  K.  B.  Thornton.  1915  Ch.  Eng. 
Montreal  Tramways  Co's  Power  House,  Hochclaga;  also  Pres.  Board  of  Education  of 
C.A.S.E.  of  Canada. 

References:  K.  B.  Thornton,  It.  M.  Hannaford,  F.  A.  Combe,  I.  J.  Tait,  J.  F. 
Fanner,  E.  L.  Dyer. 


FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 

OF  ME.MHF.lt 


RAYNSFORD— ROBERT  PARKER,  of  Montreal.  Born  at  Montrose,  Pa. 
Educ.  Mech.  Engr.  Cornell  Univ.  1905,  special  work  and  certificate  in  Elee.  Engr'ng, 
studios  in  C.E.  course,  elect,  constrn.  gas  works  oper.  mfg.  (student)  Foundry  work 
1905-1907,  1907-08  Asst.  Eng.  Chicago  St.  Ry.  rehabilation;  1908-13  Supt.  of  Con- 
struction Field  Eng..  Gen.  Supt.  Raymond  Concrete  Pile  Co.  New  York;  1917-19  Capt. 
on  active  service  (U.S.)  army;  1913-17  member  of  firm.  Priest  &  Raybsford,  Engrs. 
Boston,  Mass.;  1919  to  present  time  Ch.  Engr.  Lockwood,  Green  &  Co.  of  Canada, 
Ltd. 


Wolfe 


References:  II.  W.  B.  Swabey,  Geo.  S.  Baxter,  G.  L.  Mattice,  E.  G.  Home,  L.  C. 


FARMER— FRANK  HARVEY,  of  Winnipeg.  Born  at  Liverpool.  Eng.,  2nd 
Aug.  1881,  Educ.  B.Sc.  (Engr.)  Liverpool,  1902-03,  Simpson  &  Bibby,  Manchester, 
Chester  Hydraulic  Engr.  Works,  Chester;  1904,  Green  Fuel  Economizer  Co.,  New 
York;  1905-06,  Westinghouse  Co.,  Pittsburg,  engr.  apprentice  course;  1907-10,  engr. 
on  constrn.  Can.  Westinghouse  Co.,  Hamilton;  1910.  Chapman  &  Walker,  in  chg.  of 
Montreal  office;  1911-20,  in  chg.  of  installation  and  Tech.  engr.,  Can.  Westinghouse 
Co.,  Winnipeg;  1916-17,  lecturer,  elee.  engr.  Univ.  of  Man. 


References:  H.  M.  Scott,  G.  L.  Guy 
J.  M.  Leamy. 


E.  V.  Caton,  H.  V.  Hart.  J.  G.  Glassco, 


SCHEMAX— CARL  H..  of  Montreal.  Born  at  Des  Moines,  U.S.A.  Educ. 
B.S.  in  C.E.,  Iowa  State  Coll.,  1910.  C.E.  1918.  During  vacations  employed  on  rly. 
surveying  and  concrete  bridge  constrn.;  1910-12,  designer,  dept.  of  bridges,  Illinois 
Central  Rly..  Chicago;  1912-18  asst.  to  Pres.  Iowa  State  Coll.  in  ehr.  of  design  and 
constrn.  of  buildings;  1918  (4  mos.)  with  Illinois  Central  R.R..  dept.  of  buildings,  in 
chg.  of  design  and  constrn.  of  bridges,  bldgs  etc.,  Sept.  1918  to  date,  gen'l  sales  mgr., 
Canadian  Chicago  Bridge  &  Iron  Co. 

References:  J.  E.  Beatty,  J.  W.  Orrock,  R.  S.  Lea,  E.  W.  Proctor,  J.  A.  .Tamieson, 
P.  H.  Mitchell. 


MACKENZIE— CHALMERS  JACK.  (M.C.)  of  Saskatoon.  Born  at  St. 
Stephen,  N.B.  10th  July,  1888.  Educ  B.  E.  Dalhousie  Univ.,  M.C.E,  Harvard. 
1910.  Summers  1905-09  on  railroad  work  and  constrn.  work:  1909-10,  asst  engr.  and 
instr'man  on  hydro-elcc.  development,  St.  Croix  river;  1910-1 1.  with  Dutcher,  Maxwell 
&  Co.,  engr.  in  direct  chg.  of  constrn.  of  elee  lighl  plants  and  asst.  on  design;  1911-15. 
member  of  firm,  Maxwell  &  Mackenzie.  Edmonton;  1915  to  date,  professor  of  civil 
engr'g.,  Univ.  of  Saskatchewan;  24  months  in  France,  decorated,  Military  Cross. 


References:  M.  A.  Maxwell,  A.  R.  Creig,  C.    J.    Yoratli.    11 
Carpenter,  J.  R.  C.  Macredie. 


M      Weir,    H.    S. 
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M  \  III!   i:      W  II  I  I  \M    Ml.  W.  of  Moose  Jaw,  Sask.     Born  at  Oshawa,  Out., 
I  _>t  li  1  sv">       K'lm     H  Si-   Midill  Univ.  1908;  since  graduation  with  C.  P.  R.  holding 
Buen  positions  as  Res   Eng.  Supt.  and  since  1918  Gen.  Supt.  Moose  Jaw,  Sask. 

References:  J.  G.  Sullivan,  W.  A.  James,  Frank  Lee,  J.  R.  C.  Macredie,  J.  C. 
Holden. 


SAUNDERS— WALTER  LAIDLAW,  of  Consul,  Sask.  Born  at  Goderich, 
Ont.,  29th  April,  1889.  Educ.  2Y2  yrs.  S.  P.  8.,  1910-12;  1907-10  with  T.  C.  Rly,  as 
rodman,  instr'man,  etc.:  (pt.  time);  summers,*  1911-12,  asst.  engr.  on  mtce.,  G.T.R., 
Toronto:  1912-13,  instr'man,  T.  C.  Rly.;  1913-15  Lake  Erie  &  N.  Rly.,  as  instr'man 
and  res.  engr.  on  constrn.;  1915-19,  on  active  service;  1919  to  date,  instr'man  on 
constern.,  C.  P.  R.  at  Consul,  Sask.        , 


FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 


References:  J.  A.  Hesketh,  W.  A.  James, 
J.  G.  Jack,  J.  V.  Dillabough,  D.  Hillman. 


E.   G.  Hewson,    E.   W.   Reed-Lewis, 


BRETT— JOHN  FRANCIS,  of  Montreal.     Born  at  Grandson,  Switzerland,  16th 

i  i.  i      1891;  Educ.  2  yrs.  Tech.  Coll.,  Geneva.      1910-13  rodman,  etc.  on   geodetic  and 

Geological  surveying  (pt.  time);   1913-14,  instr'man  and  draftsman  on  rly.  and  br. 

a     1915-10,  on  active  Bervice;  1919,  5  mos.  instr'man  on  locating  work,  C.P.R. 

1919  to  date,  asst.  engr.  D.P.W.,  Montreal. 

References:  C.  L.  Hervey,  LeR.  Wilson,  C.  W.  P.  Ramsey,  C.  T.  DeLamere, 
L    \V.  Klinger,  G.  R.  MacLeod. 


FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 


CHAPMAN— EDWARD  WILLARD  GORDON,  of  Truro,  N.S.  Born  at 
Dartmouth,  N.S.,  17th  Sept.,  1890.  Educ.  S.  B.  (C.E.),  N.S.  Tech.  Coll.,  1914. 
1912-13,  draftsman  and  instr'man,  C.N.O.  Rly.;  1914-16,  instr'man  on  mtce.  of  way, 
('  \  R.,  Halifax  to  St.  John;  1916-19,  on  active  service;  1919  to  present  instr'jnan, 
C  N  K  .  Truro,  N.S. 

References:  R.  H.  Smith.  W.  A.  Duff,  C.  W.  Archibald,  J.  W.  Roland,  I.  P.  Mac- 
Nab,  G.  S   Stairs,  F.  G.  McPherson,  K.  E.  Whitman. 

I-  LITTON— RALPH  CYRIL,  of  Peterboro,  Ont.  Born  at  Cambridge,  England, 
15th,  Sept.  1887.  Educ.  B.Sc.  McGill  Univ.  1914,  1907-10,  and  during  summer  vaca- 
tions in  city  engrs.  dept.  on  drafting  instrument  work  and  asst.  on  constrn.;  1914-15, 
with  F.  A.  Devereux,  office  and  field  work;  1915-16,  C.  H.  Topp  &  Co.  in  field  and 
office,  on  waterworks  and  mining  surveys,  Vancouver  Is.;  1916-19,  with  Br.  Munitions 
Co.,  Verdun,  Que.  as  tool  designer,  asst.  to  supt.  in  blending  and  proofing  dept.,  and 
in  chg.  of  proofs,  and  asst.  to  supt.  forging  dept.;  1919,  3  mos.  sales  engr.,  Williams 
Mfg  Co.;  1919  to  date,  with  Wm.  Hamilton  Co.,  Peterboro,  as  asst.  to  supt.  and 
engineer. 

References:  F.  A.  Devereux,  J.  D.  Hathaway,  G.  R.  Kendall,  C.  H.  Rust,  P.  P. 
Westbye. 

HARCOURT— HARRY  EDMOND,  of  Trenton,  Ont.  Born  at  Toronto,  Ont., 
8th  Jan.  1889.  Educ.  Grad.  S.P.C.  1918,  1909,  mine  surveying  and  est.  air  con- 
sumption, Cobalt  Mining  Camp,  Cobalt  Hyd.  Power  Co.;  1911-14,  Dept.  of  Works, 
City  of  Toronto,  res.  engr.;  1914-16,  Sec.  Treas.,  J.  H.  Tromanhauser  Co.  Ltd.,  engrs. 
and  contractors;  1916-19,  estimating  and  consulting  work  on  chemical  products,  Can- 
adian Stewart  Co.;  1919  to  date,  Mgr.  Benedict  Proctor  Mfg.  Co.,  Trenton,  Ont. 

References:  J.  L.  Weller,  E.  R.  Gray,  W.  R.  Worthington,  G.  G.  Powell,  H.  E.  T. 
ILuiltain. 

JONES— WILLIAM  HENRY,  of  Winnipeg,  Man.  Born  at  Cardiff,  Wales,  7th 
Nov.,  1887.  Educ.  B.C.S.,  Univ.  of  Man.  1914;  qualified  in  aeronautics,  Oxford, 
Eng.  1904,  4  mos.  clerk  J.  Woodman,  Arch.  Winnipeg;  1904-09,  Rodman, 
instr'man  C.P.R. ;  1910.  asst.  city  engr..  Medicine  Hat;  1911-12,  insp.  masonry  and 
asst.  engr.,  C.P.R.,  Coquittam  terminals;  1913,  engr.  partner,  Boyne  & 
Hobbs,  Winnipeg;  1914,  Munic.  engr.,  Rockwood  Munic.  and'  Good  Roads  Board, 
Winnipeg;  1914-19,  on  active  service,  R.A  F. ;  1919-20.,  mgr.,  Community  Lumber 
Yards  Ltd.;  May  1920  to  date,  engr.  and  Mgr.,  Can.  Insulation  Co.  Ltd.,  Winnipeg 
and  West  Selkirk. 

References:  J.  A.  Hesketh,  E.  E  Rrydone-Jack,  L.  M.  Jones,  G.  A.  Bayne,  F. 
Lee,  E.  P.  Fetherstonhaugh,  A.  McGUlivray,  B.  Ripley. 


BROWNE— GEORGE  ALLEYNE,  of  Ottawa,  Ont.  Born  at  Deseronto,  Ont., 
30th  April  1887.  Educ.  Montreal  High  School  and  I.C.S.  in  civil  engr.  1905-09, 
with  C.P.R.,  as  rodman,  topographer,  revision,  constrn.  and  mtce;  1909-10,  N.T.C. 
Ry.,  as  instr'man  on  constrn.;  1910-13,  G.T.P.  Ry.,  as  instr'man,  acting  res.  engr.  on 
constrn.  and  res.  engr.,  on  constrn.  revision,  Mountain  div. ;  1913-14,  res.  engr..  Pacific 
Or.,  Eastern  Ry.,  1915,  6  mos.,  G.N.Ry.,  Seattle,  on  bridges,  etc.;  3  mos.  Pacific 
Telegraph  &  Telephone  Co  ,  Seattle,  on  valuation  work;  1915-17,  on  active  service, 
discharged  as  physically  unfit;  1917-20,  res.  supt.  engr.  branch,  military  hospitals,  in 
chg.  of  constrn.  and  mtce.  of  hospitals;  April  1920,  to  date,  asst.  gen.  supt.  engineering 
branch,   S.C.R.   Ottawa. 


References:  J.  Callaghan,  G.  II.  Cagnat,  W.  R. 
Miles,  C.  H.  Pozer,  F.  J.  George,  C.  R.  Crysdale. 


V.  Smith,  H.  S.  Johnston,  E.  L. 


HEURTLEY— ERNEST  SYDNEY,  of  Oxford,  Eng.  Born  at  Parton,  Oxford, 
England,  31st  October  1877.  Educ.  McGill  Univ.,  Montreal.  15  yrs.  with  East. 
Exten.  Telegraph  Co.,  as  cable  electrician  at  their  stations  and  on  board  their  ships. 
(Invented  an  apparatus  in  connection  with  submarine  cables  now  in  use  by  all  trans- 
atlantic cable  cos.  and  of  immense  value  during  war) ;  since  May  1918,  partner,  Clarke, 
Forde  &  Taylor,  consl.  civil  &  elec.  engrs   (spec,  submarine  cables). 


McCAGHEY— NORMAL  F.,  of  Kenogami,  Que.  Born  at  Quebec,  Que.,  May 
30th  1890.  Educ.  3  yrs.  C.E.  McGill  Univ.  Summer  1908,  M.P.  &  J.  T.  Davis, 
Quebec  Bridge,  Summers  1909-11,  Asst.  to  the  Eng.  for  Contractors,  1911-14,  Instrt'mn 
on  construction  N.T.C.  Ry.;  1914-19  on  active  service  1919;  to  date  on  the  Eng.  staff  of 
Price  Bros.  &  Co.  Asst.  to  Res.  Eng.  draftsman  and  instrument  work,  designs,  etc. 

References:  John  S.  Bates,  S.  E.  Oliver,  C.  A.  Buchanan,  Art.  Dick,  C.  N.  Shanly; 
H.  M.  Lamb,  John  Farmer,  F.  L.  Darrell. 


MEIKLE— ANGUS  URQUHART,  (Major,  M.C.)  of  Ottawa.  Born  at  Lachute, 
Que.,  17th  Sept.,  1887.  Educ.  B.Sc,  Queens  Univ.  1912;  D.L.S.  1907,  prospecting; 
1908-09,  on  triangulation  survey;  1910,  on  geological  survey;  1911,  instr'man,  Shaw- 
inigan  Water  &  Power  Co.;  1912-14  on  D.L.S. ;  1915-19,  on  active  service;  at  the 
present  time  with  the  S.C.R.,  Ottawa. 

References:  A.  Macphail,  W.  P.  Wilgar,  W.  L.  Malcolm,  L.  W.  Gill,  D.  S.  Ellis, 
C.  R.  Avery,  F.  S.  Lazier. 
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This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  -published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOTASTIC  PRINTS 

Phototastic  copies  may  be  obtained  of  any  of  the  articles  listed  to  this 
section. 

Price  of  each  print  (up  to  11  x  14  in.  size),  25  cents,  plus  postage.  A 
separate  print  is  Required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 

Harrison  W.  Graver,  Director, 

Engineering  Societies  Library, 
29  West  Thirty-ninth  Street,  New  York,  N.  Y. 


ACCIDENT   PREVENTION 

Forge  Shops.  Accident  Prevention  in  Forge  Shops,  by  G.  A.  Kueehenmeister. 
Amer.  Drop  Forger,  vol.  6,  no.  6,  June.  1920,  pp.  282-286,  4  figs.  Suggests 
that  safety  departments  may  be  organized  in  exactly  the  same  manner  and 
will  be  as  efficient  and  helpful  as  in  steel  and  other  industries.  Paper  read 
before  Am.  Drop  Forge  Assn. 

AERIAL   PHOTOGRAPHY 

Chart  Drawing.  Aerial  Photography  for  Topographical  Precision  Work  and 
Particularly  for  Making  the  Register  of  Real  Property  of  a  Region  (La  photo- 
grnphie  Aerienne  appliquee  aux  travaux  topographiques  de  precision  et  en 
particulier  a  la  refection  du  cadastre).  A.  Guillemet.  Revue  G6nerale 
des  Sciences,  vol.  31,  no.  10,  May  30,  1920,  pp.  313-319,  3  figs.  Roussilhe 
method  of  drawing  charts  from  aerial  photograph. 

Geographical  and  Geological  Research.  Aircraft  Photography  in  the  Service 
of  Science,  H.  Hamshaw  Thomas.  Nature,  vol.  105,  no.  2641,  June  10,  1920, 
pp.  457-459,  3  figs.  Examples  of  applications  of  aerial  photography  in  geogra- 
phical and  geological  research. 

Hispano-Suiza.  Standard  Engine  Report  Hispano-Suiza  Mode!  "H"  300  H.P. 
Eng.  Division  Air  Service,  Technical  Orders,  no.  14,  March,  1920,  pp.  14-44, 
21  figs.  Specifications:  number  of  cylinders,  8;  stroke-vore  ratio,  1.07:1 :  piston 
displacement  per  cylinder,  140.8  cu.  in.;  compression  volume,  32.6  cu.  in.; 
compression  pressure,  102  lb.  at  120  r.p.m.;  total  weight,  632  lb.  Test  results 
are  included. 

AEROPLANE  PROPELLERS 

Design.  Notes  on  Propeller  Theory  and  Design,  Alexander  Klemin.  Aviation, 
vol.  8,  no.  10,  June  15,  1920,  pp.  396-401,  15  figs.  Based  on  theoretical  assump- 
tions and  examinations  of  results  of  tests  of  various  experimenters  notably 
Durand's  tests  at  Leland  Stanford  Laboratories. 

AEROPLANES 

Aerofoils.  Report  of  Wind  Tunnel  Test  on  U.  S.  A.  Aerofoils  25,  26,  27,  28,  29. 
Air  Service  Information  Circular,  vol.  1,  no.  49,  May  12,  1920,  19  pp.  15  figs. 
Tables  and  charts  are  included  which  give  ordinates  Ky.  Kx.  L/D  and  center 
of  pr"ssure  travel  of  each  section. 

The  Aerodynamic  Properties  of  Thick  Aerofoils  Suitable  for  Internal 
Bracing.  Flight,  vol.  12,  no.  18,  April  1920,  pp.  480-483,  14  figs. 
Effect  of  adding  convex  lower  surface  to  thick  tapered  wing.  (Continuation 
of   serial.) 

Balancing.  Balancing  of  Airplanes  (Centrage  des  Avions),  L.  Huguet.  Vie  Techni- 
que &  Industrielle,  vol.  1,  no.  3,  May  1920,  pp.  118-122,  9  figs.  Technical 
study  of  relative  influence  of  various  elements  of  an  aeroplane  upon  its  longitu- 
dinal stability  in  flight.     (To  be  continued.) 

Boulton  and  Paul  All-Metal.  The  Boulton  and  Paul  P-10  All-Metal  Two  Seater, 
General  Purpose  Biplane,  Eng.  Division  Air  Service,  Technical  Orders,  no.  14, 
March,  1920,  pp.  83-86,  4  figs.  Specifications:  over  all  length,  26  ft.;  wing 
span,  30  ft.;  height,  12  ft;  weight,  total,  1700  lb.;  speed  fullv  loaded,  at  1000  ft., 
104  m.p.h.;  climb,  fully  loaded  to  5,000  ft.,  8  min.;  14,000  ft. 

Longitudinal  Stability.  Notes  on  Longitudinal  Stability  and  Balance,  E.  P. 
Warner.  Aeronautics,  vol.  18,  no.  349,  June  24,  1920,  pp.  485-487,  5  figs. 
Tests  made  on  five  aeroplanes — JN4H,  DH4,  VE7,  USAC-11  and  Martin  Trans- 
port. Conclusions  arrived  at  are  that  tail  sufaces  should  be  of  large  aspect  ratio, 
that  stabilizer  should  he  larger  than  elevator,  that  tail  should  be  cambered  both 
above  and  below,  that  center  of  gravity  should  be  from  28  to  30  per  cent  back 
of  mean  chord,  and  that  thrust  line  should  be  as  high  as  it  can  be  conveniently 
placed.  Technical  Notes  of  United  States  National  Advisory  Committee  for 
Aeronautics. 


Paris  Show.  Types  Exhibited  at  the  Paris  Aeronautical  Show  (Les  avions  actuels  et  le 
6e  salon  de  1'Aeronautique),  L.  Marchis.  Aerophile,  vol.  28,  nos.  7  and  8,  April 
1  and  15,  1920,  pp.  108-112,  3  figs.     Characteristics  of  engines. 

Performance  with  Supercharged  Engine.  Aeroplane  Performance  as  Influenced 
by  the  Use  of  a  Supercharged  Engine,  George  de  Bothezat.  Aeronautics,  vol. 
18,  no.  349,  June  24,  1920,  pp.  481-482,  1  figs.  Advantages  of  supercharging 
are  pointed  out  by  computing  characteristics  of  performance  in  two  assumed 
cases.  Technical  Notes  of  United  States  National  Advisory  Committee  for 
Aeronautics. 

Spars,  Vibration  of.  The  Vibration  of  Spars  in  Aircraft.  Aviation,  vol.  8,  no.  7, 
May  1,  1920,  pp.  290-291,  9  figs.  Experimental  investigation  of  cause  of  vibra- 
tion? which  take  place  in  lower  plane  of  airplane  at  high  engine  speeds. 

Sporting.  Small  Sporting  Aeroplanes.  Flight,  vol.  12,  no.  20,  May  13,  1920,  pp. 
519-523,  28  figs.  List  of  sporting  aeroplanes  of  50  hp.  and  under.  Sketches  are 
included  illustrating  the  different  types.  From  technical  memo  issued  by  Con- 
troller of  Information  of  Department  of  Civil  Aviation. 

Static  Testing.  Present  Procedure  in  Static  Testing  of  Airplane,  Engineering  Divi- 
sion U.  S.  Air  Service.  Air  Service  Information  Circular,  vol.  1,  no.  10,  March 
25,  1920,  15  pp.  12  figs. 

Stresses.  The  Loads  and  Stresses  on  Aeroplanes,  John  Case.  Aeronautics,  vol.  18, 
no.  347,  June  10,  1920,  pp.  448-449,  3  figs.  Stresses  in  spar  under  combined 
bending  and  twisting.     (Continuation  of  serial.) 

Struts,  Interplane.  Location  of  Interplane  Struts.  Eng.  Division  Air  Service, 
Technical  Orders,  no.  14.  March  1920,  pp.  61-77,  11  figs.  Investigation  made  to 
find  by  trial  most  economical  location  for  struts  of  different  types  of  aeroplanes 
and  to  determine  effect  of  different  variables  in  changing  this  location.  It  was 
found  in  part  that  when  spars  are  continuous,  bays  tend  to  increase,  in 
proportion  to  total  length,  and  cantilever  to  decrease,  and  that  decrease  in 
slope  of  lift  wires  or  monoplane  struts  will  increase  proportionate  length  of 
cantilevers. 

Torpedo  Plane,  U.  S.  Navy.  New  American  Torpedo  Plane.  Aeronautics,  vol.  18 
no.  347,  June  10,  1920,  pp.  444-445,  6  figs.  Specifications:  Wing  spread,  over 
all,  71  ft.  5  in.;  spread,  wings  folder,  35  ft.  10  in.;  length,  over  all,  46  ft.  4  in.; 
height,  over  all,  14  ft.;  weight,  empty,  6533  lb.;  weight,  gross,  11,487  lb.;  maxi- 
mum speed,  107  m.p.h.:  economical  speed  (at  sea  level),  95  m.p.h.:  climbing 
speed  (from  sea  level),  5,100  ft.  in  10  min.;  cruising  radius,  480  m.p.h.;  service 
ceilling,  12,000  ft. 

Wings.  Discussion  of  Stress  Analysis  of  an  Airplane  Wing  Cellule  of  the  Multi-Spar 
Type  of  Wing  Construction,  with  Special  Reference  to  the  Loading  Condition 
of  the  Standard  Static  Test.  Air  Service  Information  Circular,  vol.  1,  no.  52, 
May  18,  1920,  4  pp.,  5  figs.     Drift  truss  and  stress  diagrams. 

The  Parker  Variable  Camber  Wing,  H.  F.Parker.  Nat.  Advisory  Com- 
mittee for  Aeronautics,  report  no.  77, 1920,  41  pp.,  25  figs.  Wing  ceases  to  deflect 
after  application  of  its  normal  maximum  load.  This  is  accomplished  by  means 
of  an  internal  bracing  system  which  only  comes  into  operation  when  maximum 
deflection  has  been  reached. 

Weights  of  Various  Types.  Structural  Weight  Analysis  of  Airplanes.  Air  Service 
Information  Circular,  vol.  1,  no.  39,  May  8,  1920,  4  pp.,  1  fig.  Tabulation  of 
weights  for  several  types. 


See  also  Flying  Boats 
planes.  Wind  Tunnels. 


Hangars,  Mine  Rescue  Work;  Radiolelephony ,  Sea- 


AIR  CLEANING 


Cottrell  Electrical  Processes.  Air  Cleaning  by  the  Cottrell  Electrical  Precipi- 
tation Processes,  P.  E.  Landolt  and  H.  M.  Pier.  Jl.  Engrs.  Club  of  Phila., 
vol.  37-5,  no.  186,  May  1920,  pp.  198-206,  2  figs.  Paper  presented  before 
Eastern  Chapter  of  Am.  Soc.  of  Heat.  &  Vent.  Engrs. 


AIR  COMPRESSORS 


Reciprocating.  Flywheel  Effect  for  Synchronous  Motors  Connected  to  Reciproca- 
ting Compressors,  R.  E.  Doherty,  Am.  Soc.  Refrig.  Engrs.  Jl.,  vol.  6,  no.  3, 
Nov.  1919,  pp.  159-177,  9  figs.  Process  of  obtaining  turning  effort  curve  for 
reciprocating  compressor  illustrated. 


AIRCRAFT 


Sec  Naval  Aircraft. 
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A1RCRAI  r  CONSTR1  I    ["ION    M  \li:i;l  \l..< 

S™       -  Structural  Parts  of  Aircraft.  John.  L.  Harkness.     JI.,  Am  Steel 

ln,  9    ■'"'«'    1920,   pp     166  169      I  .,  lighl  machines 

ordinary  commercial  ,,    to   ,„.   ,,  ...r.„, Ui '     ,,,r 

^"''T12"'    "KK''"!I  ■'  :n]  ^eat-treated  carbon  steel  and 

for  large  machines  either  ch  1(ll      TaM  ,s  nf 

ramcfeoed!*  '      vadium,  carbon  and  nickel  steel 

n'OOV,.XrrTri  ■;  a','"  ,'Vr  '-'"  M"-'ur"-  Air  Service  Information  Cir- 

1    ."t;.    Vl'    ,'  k',i    ■     ^  '    •1!'J  "     '  '"'  to  in- 

dicate    tronglj   that  following  species  can  be  substituted  foi  spruce  in  highly 
stressed  parts     Port  Orfor,  type  Douglas  Br,    Vmabilis,  Grand. 

Magnolia  '  western  white  pine,  yellow  poplar,  cucumber; 

See  also  Aeroplane  Engine <.    Mayba  h;  Hanga 

ALLOY  STEELS 

Tbmpemvg  Effeci  on  Hardness.  Effecl  of  Tempering  on  the  Hardness  of  Alloys 
(Action  systematique  de  la  trempe  sur  la  durete  des  aUiages),  1..  Grenet 
Technique  Moderne.  vol  12,  no.  3,  Mar  1920,  pp  107-112,  2  figs  Remark", n 
"nternalst.  tempered  alloys,  particularly  alios  steels 

See  aho  Steel,  High-Speed,  m  Steel,  Nickel-Chromt  Steel. 


Cams  for.     Cams  for  Radial  and  Rotary  Engines.     Wm    John  Wnlkpr       A„t™    ki 
cam  being  rotated  at  certain  speed  in  opposite  oirectionTthit  rf^ffi^' 

ing  present  designs  with  a  S^'^'ffi^^^hSmv^malffVWm 

ion  and  (2)  design  of  combustion  head.     In  this  connection  s  de-by  side  va  ves 
are  recommended  in  preference  to  overhead  valves.  -lue"Oy  side  valves 

O. -Petit.     Technique  Automobile  et  Aerienne,  vol.  11,  no    1     1920   on    9  1R 

VACB™fend^^^^^^^ 

gallons  of  this  system,  made  at  McCook F eld 1  "by Vug Divfsion  of  A ir  Service 

^PpWstem us'ed  oSpl  "W^11*  to  m&or  A.VaeZm  o^gaTo  nes 
«t  £«„  system  used  on  LePere  biplane  is  generated  by  venturi  tube  placed  in  air 

tTg^ifyXtXTi^^ 

See  aho  Aeroplane  Engines,  Construction  Materials;  Carburetors. 


ALLOYS 

CaDMIJ  M"Vr'  "'"        v"  xn  °i  Substitute  for  Tin  and  Antimony  (Legierung  als  Zinn- 
bzw  Antimonersatz       Metall-Technik.  vol    16   nos  5-6    Feb  3  1920  patented 
,a'1""""'  I     form  substitute  for  tin  Patented. 

A  1. 1  Mix  I  M 

^""RobertT  \n,i:.',""  '  "  V,  j*  Alurmnum-Foundry  Practice  in  the  United  States, 
nor.  ii  .i.  Anderson  Monthlj  Reports  of  Invest  gat  ons.  Bur  or  Mines 
Den    .,    ntenor  Ap  d  ,,,,„,    ,  pp  e  ^.^  ^  Mud^£tiSHi 

p  fee  ■       ,        ', ",",?"00V"-IT,M',',,,,'\,l,,,,:ir,,nentandmat,hine-''nop  returns,  is 
placed  at  10  per  cent.     \  anations  in  losses  range,  it  is  said,  from  0  to  75  per 

See  also  Xon-Ferrous  Metals,  Specifications. 


AUTOMOBILE  FUELS 

Efficient  Utilization.  Report  on  the  Utilization  of  Present  Fuel  in  Present 
Engines  JI.  Soc  Automotive  Engrs.,  vol.  7.  no.  1,  Julv  19M.pp2.M9  6  fira 
Committee  report  presented  at  semi-annual  meeting  of  Society  of  Autoii  ot.ve 

Combustion  SSSrf^Jff^""  «¥»«  beSt  d'?* "faoFZS  most"  omp fete 
taken  up  g        manifolds,  condensation  of  fuel  and  application  of  heat  are 

Gasoline  Mixture     _  Meeting  the  Cumbustion  Requirements  of  Present  Fuels    Auto 

motive  Industries,  vol.  42,  no.  20.  June  24.  1920,  pp.  1445  1447  and  o    1449 

*     Preparation  of  proper  combustible  mixtures  from  less  volatile gPS0 lines' 

IutemotfveEng?sPOriZatl0n  ^  distributio»-     «•*»*  of  Fuel  Committee  of 

See  also  Benzol;  Gasoline. 


ALTERNATORS 
.See  Electric  Generators,  A.  C. 

ALUMINUM  ALLOYS 

I'VN,T^;;r;,V(,S:::vokt?,  z  w,  fc^E5WerH 3i-  ^-< 

Ni«  mFuma      Nickel  Plating  of  Aluminum  and  Its  Allow  (Sur  le  nickelage  de 

pp       -  '     '-.;"""'    '■  '  v ••■"''■'""  des  Sciences,  vol.  170,  no.  21,  May  25,  1920. 

pp.    ...,.(  1   .,»,      Following  procedure  is  reported  to  have  proved  successful 

>f  mei  al  by  sand  jet  under  press,,,,,  of  1500 gr.  per  sq  in  nfekel-olatine 

amp  pearfsS°dm  -pofsbin  ?T,   ""  **  dm  :  -PP'-I>^' -^'r  "hourfutfef 

0  5  ampP  ,',.  ,  tf&irSSSBSl  pXPnirnro?asur^eCkel  ^  for  '  h°"r  U"d" 

AMMONIA 
MontereauWoi        I  •  AP»»  ^.  1920,  pp.  151-156,  7  figs.     Method  at 


ANEMOMETERS 


;';„,  ;  ^7E0;nloo%Uca7ip7.T9rt8 

operatl I  **  each  contact 

ARCHES 
WariS1!  '    ^^P-McCullough. 

s"  ,4rcAe*  «n. 

M   rOMOBI]  I    I  NGINES 

BAlANbra£de!i  /:,:/',  1 90  Degre,       ,.„„i,i- 

I  .      '    ':,'  '"'  fu1 bileel 

'       '  ''"  ■     Diagram    ol  11 , .  both 


AUTOMOBILES 
B°DY  m?rnnNf  r-  1  Nt>teS  °?  ^1  SusPe"sion  of  Automobile  Bodies  (Quelques  re- 

e:  topr  ?  ^ov'hppuie8-2a2utrfiHfesTe  j»/m 

SgrSSttH  ^^^?^0lSaiSSl'  s^^n.Sstatec 

Shaft  Joints.     Flexible  Shaft-Joints  Proeress   Carl  A    Sr-hell      tt   «„„    *    * 

Engrs.  vol  7.  no.  1.  July  1920.  £883?  Kto^SSSLwto^trtffl 
of  t°o/afdi^°ete?ne"el8hth0f  CHameter  aDd  Center  h0le  °f  ^  *StSoSSS 

Steels^or^Automobile  Parts  The  Most  Suitable  Steels  for  Automobile  Parts,  W. 
fil'«      ToKl  Automobile  Engr.,  vol.  10,  no.  139,  June  1920,  pp.  245-261,  11 

dftWnf  t  are,?,lven  Vn  w^lch  ar,e  indicated  the  various  stresses  coming  upon 
different  automobile  parts  the  steels  being  used  or  which  have  been  used  in  their 
ESSftSSSS:  St6eIS  r-°mmend^  b^  ^e  writer  as  a  SSffl 

Wheel  Hub  Standardization.  Hub  Standardization  Is  Getting  Under  Wav  J 
noTaiTO|Ch,RPer-  Au*°"10Vve  Industries,  vol.  42,  no.  25,  jlne  17  192?)' pp 
Metel  Wheel  Assgnam  °    ^  t0  be  undertaken  hy  committee  of  Automot^ 

See  also  Ferries,  Automobile;  Industrial  Management,  Production  Systems. 
AVIATORS 

°XYGEfnlUrPPLr  £-N°te  °n  °Ween  SupP'y  for  Aviators,  G.  B.  Obear.  Air  Service 
Information  Circular,  vol.  1 ,  no.  3,  March  15,  1920,  pp.  44-57,  12  figs  Deser  .- 
tion  of  various  types  of  oxygen-supply  apparatus.  ^cscrip 

P"8I0t^^TheA^ator'sHeart     Roentgen  Ray  Studies  Under  Conditio!*  Simula. 

tee  olne?  m't'lie  ttrtlrelna^oer^11  °nC  ^  ^"de?SOn  ^ ,f''r 

BARGES 

°"-TAvN0^  2  0nioB5aTI^ri,(,i.,),;!n',s  I>"r0°'ierA     Bu»ptiP  Technique  du  Bureau  ^•eritas. 
Germnn  rivers }V  PP'  '  4  figS'     DeMgnS  "l"'r:iti"K  »>    PWnoh  anil 


Orb 


vl,  149  nl   7    1        Te, o"'  "  Pg?^  Ml~i*s,ppi,  William  S.   Mitchell,   Meel,     Ens  . 

? 1    i"°.-  7'  •'",y  1!  r"'  p5'  p78-382,  4  figs.     Writer  describes  two  experimtnta 

trip    which  were  eoralueted  during  the  war  to  try  out  poss.l.rlit  res  of  .  uel        '  ,  s ' 

Construction  ^rESffiiTZ;     ^^^1 thesetripsaTre  said  to  have XSSS&i 
construction  ol    Meel    ol    _>l    halves  arid    1    towhoats  for  traffic  of  ore  and   fuel 

':;;:il:i;lh:l::;;:;"11-'1"-1 ^-i--ti,,,.,,o,,ofvoS5;is:;::d;:™:!i 
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BEAMS 

Reinforced-Concrete.  Design  of  Reinforced-Conerete  Beam  with  Double  Rein- 
forcements (Algunas  consideraciones  acerca  del  calculo  de  las  vigas  de  horm- 
lgon  con  doble  armadura).  Bartolom6  Ferro.  Revista  del  Centro  Estudiantes 
delngenieria,  vol.  20,  no.  211,  January  1920,  pp.  358-365,  6  figs.  Method  is 
suggested  which  consists  in  determining  stress  diagram  and  computing  sections 
of  beam  with  reference  to  diagram. 

BEARING  METALS 

Babbitt.  The  Analysis  of  Babbitt  Metal,  H.  C.  Boehmer,  J.  R.  Gordon  and  C.  W. 
Simmons.  Can.  Chem.  JL,  vol.  4,  no.  6,  June  1920,  pp.  171-173.  Metal  con- 
sidered is  the  one  containing  only  lead,  antimony  and  tin.  Recommendations 
are  given  for  analyzing  metal,  such  as  for  example  that  reduction  to  stannous 
salt  should  be  preferably  accomplished  by  means  of  metallic  antimony  instead 
of  by  zinc. 

BEARINGS 

Protection  Against  Heating.  Protection  of  Bearings,  etc.,  Against  Heating  (Siehe- 
rung  von  Largern  usw.  gegen  Heisslauf.'mit  selbsttatiger  Lagerkuhlung).  Metal- 
Technik,  vol.  46,  nos.  3-4,  January  20,  1920,  pp.  9-10,  1  fig.  Details  of  construc- 
tion and  operation  of  a  device  for  protection  of  bearings  and  other  moving 
machine  parts,  whereby  an  alarm  is  sounded  when  a  certain  temperature  is 
reached  and  a  cooling  substance  is  released  to  flow  over  bearing. 

BELTING 

Steel.  An  Experimental  Investigation  of  Steel  Belting,  F.  G.  Hampton,  C.  F. 
Leh,  and  W.  E.  Helmick.  Mech.  Eng.,  vol.  42,  no.  7,  July  1920,  pp.  369-378, 
13  figs.  Particulars  regarding  belt  material  and  joints  used.  Description  of 
apparatus  employed  in  tests.  Determination  of  relationships  existing  between 
horsepower  transmitted,  velocity  of  slip  on  pulleys,  and  coefficient  of  friction. 

BENZENE 

High-Temperature  Reactions.  Some  High-Temperature  Reactions  of  Benzene 
and  Toluene,  S.  F.  Dufton  and  John  W.  Cobb.  Gas  JL,  vol.  150,  no.  2978, 
June  8,  1920,  pp.  588-591,  1  fig.  Experimental.  It  was  found  that  benzene 
passed  through  heated  column  of  coke  with  time  of  contact  of  about  12  sec. 
begins  to  undergo  molecular  condensation  in  an  inert  gas  at  about  500  deg.  cent. 
1  with  elimination  of  hydrogen.  Toluene  similarly  treated  was  found  to  begin  and 
undergo  molecular  condensation  at  550  deg.  cent. 


BOILER  OPERATION 

C  O2  Readings.  Tables  for  Computing  Combustion  Data  from  CO2  Readings. 
Power,  vol.  51,  no.  24,  June  15,  1920,  pp.  966-968,  1  fig.  Chart  is  included  show- 
ing effect  of  hydrogen  in  fuel  on  heat  loss  as  indicated  by  CO2  readings. 

Efficient.  Efficient  Operation  of  the  Boiler  Plant,  John  D.  Morgan.  Power,  vol.  51, 
no.  24,  June  15,  1920,  pp.  957-961,  2  figs.  Various  types  of  stokers  are  treated 
as  regards  requirements  of  design,  also  effect  of  boiler  feedwater  temperature. 
Plant  labor  is  considered  and  data  and  curves  are  presented  that  have  direct 
bearing  on  boiler-room  maintenance,  together  with  suitable  plant-record  sheets. 

Flue-Gas  Temperature.  Flue-Gas  Temperature  and  CO2  as  a  Guide  to  Furnace 
Operation,  Charles  C.  Phelps.  Power,  vol.  51,  no.  18,  May  4,  1920,  pp.  725- 
727,  2  figs.     Special  reference  is  made  to  oil  burners. 

BOILERS 

Height  Above  Grate.  Correct  Height  of  Return-Tubular  Boiler  Above  the  Grate 
Henry  Misostow.  Power,  vol.  51,  no.  26,  June  29,  1920,  pp.  1034-1036,  4  figs- 
It  is  stated  that  for  best  results  with  bituminous  coal,  shell  of  return-tubular 
boiler  should  be  set  as  near  fire  as  possible  and  still  provide  ample  room  for 
gases.  Suggestions  for  determining  best  distance  from  shell  of  boiler  to  grate  in 
any  particular  case  are  given. 

Soot  Removal.  Removing  Boiler  and  Stack  Soot  with  a  Steam  Jet,  Guy  S.  Hamilton. 
Elec.  Rev.  (Chicago),  vol.  76,  no.  25,  June  19,  1920,  pp.  1027-1028,  4  figs.  Con- 
struction and  operation  features  of  steam-jet  conveyor,  similar  to  steam  ash 
conveyor,  for  disposal  of  soot  from  bottom  of  stacks,  rear  of  boiler  and  from 
economizers. 

Corrosion.  The  Corrosion  of  Brass  in  Dilute  Electrolytes,  J.  H.  Reedv  and  Bertram 
Feuer.  JL,  Indus.  &  Eng.  Chem.,  vol.  12,  no.  6,  June  1920,  pp.  541-547,  4  figs. 
It  was  found  in  experiments  that  high  concentration  of  electrolytes  favored 
electrolytic  corrosion  in  an  additive  way.  and  retarded,  or  even  inhibited,  com- 
plete corrosion.  Elevated  temperatures  favored  electrolytic  corrosion,  but 
diminished  complete  corrosion  by  diminution  of  dissolved  oxygen.  Contrat 
with  metals  nobler  than  brass  favored  electrolytic  corrosion  and  was  without 
influence  on  complete  corrosion. 

BREAKWATERS 


.See  Caissons,  Concrete. 

BRIDGES 

See  Bridges,  Highway;  Trestles. 


BENZOL 


BRIDGES,  HIGHWAY 


Impurities.  Impurities  of  Benzol  Extracted  from  Industrial  Chlorobenzines  (Impu- 
retesde  benzene  extrait  deschlorobenzenesindustriels).  M.F.Bourion.  Comptes 
rendus  des  Stances  de  l'Academie  des  Sciences,  vol.  170,  no.  20,  May  17,  1920, 
pp.  1181-1184.  Chloroform,  normal  hexane,  normal  heptane  and  other 
substances  are  claimed  to  have  been  detected  by  fractional  distillation. 

BLAST-FURNACE  GAS 

Utilization  for  Power.  Utilizing  Blast  Furnace  Gas  for  Power.  F.  H.  Willcox. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  6,  June  1920,  pp.  337-340,  Experience 
of  one  plant. 

Volumetric  Data.  Volumetric  Data  of  Blast-Furnace  Gas  for  Determining  Utiliza- 
tion of  Coal  (Emploi  direct  des  analyses  en  volumes  des  gaz  du  haut  fourneau 
pour  divers  calculs  sur  ^utilisation  du  carbone),  J.  Seigle,  Bulletin  et  Comptes 
rendus  mensuels  de  la  Societe  de  l'lndustrie  Minfrale,  vol.  17,  no.  5,  Jan. -Feb. 
1920,  pp.  5-18.  Calculation  of  calories  produced  by  combustion  of  coal  from 
volumetric  data  of  blast-furnace  gas. 

See  also  Boiler  Firing,  Blast-Furnace  Gas  Fuel. 


BLAST  FURNACES 


Stringers.  Load  Distribution  Over  Stringers  of  Highway  Bridges,  Eng.  News-Rec, 
vol.  84,  no.  25,  June  17.  1920,  pp.  1209-1210,  3  figs.  Iowa  tests  on  3-iD.  plank 
floors  are  said  to  indicate  that  stringer  load  is  only  about  one-half  of  wheel 
concentration. 


BUILDING  CONSTRUCTION 


German  Regulations.  The  New  Prussian  Building  Regulations  with  Special  Regard 
to  Determining  of  Buckling  Resistance  (Die  neuen  preussischen  Hochbaube- 
lastungsvorschriften  unter  besonderer  Beriicksichtigung  der  Be'Simmungen 
uiber  Knicksicherheit).  Zentrallblatt  der  Bauverwaltung.  vol.  40,  nos.  7  and  9, 
Jan.  24  and  31, 1920,  pp.  40-42  and  56.60,  6  figs.     (To  be  continued.) 


See  also  Walls,  Brick. 


CABLE  TRAMWAYS 


Two-Bucket  .Design.  Design  of  Two-Bucket  Aerial  Tramwav,  Douglas  Lay,  Eng. 
&  Min.  JL,  vol.  109,  no.  25,  June  19,  1920,  pp.  1359-1361,  12  figs.  Simple  carrier 
adapted  to  lowering  ore  from  mine  to  terminal  below  mine  outlet.  Loading  and 
discharge  bins.     General  layout  of  line  and  formula?  for  power. 


Oxygen  Enrichment  of  Air.  Oxygen  Enrichment  of  Air  in  Metallurgy,  F.  G. 
Cottrell.  Iron  Age,  vol.  105,  no.  26,  June  24,  1920,  pp.  1791-1793.  Applica- 
tion to  blast  furnace.  Possibilities  in  open-hearth  furnace,  the  converter  and  in 
gas  producers.     Paper  read  before  Am.  Iron  &  Steel  Inst. 

BOILER  FIRING 

Blast-Furnace  Gas  Fuel.  Heating  Steam  Boilers  with  Blast-Furnace  Gas  (Etude 
du  chauffage  des  chaudieres  a  vapeur  par  gaz  de  hauts  fourneaux),  A.  Lombard. 
Chaleur  et  Industrie,  no.  2,  Apr.  1920,  pp.  93-96,  2  figs.  Technical  study. 
It  is  computed  that  heating  surface  of  boiler  should  be  1.45  times  that 
required  for  a  boiler  heated  with  coal  and  producing  the  same  amount  of 
steam  per  hour. 

Coal  vs.  Oil.  Coal  vs.  Oil  Performance  Chart,  L.  C.  Lichty.  Power  Plant  Eng., 
vol.  24,  no.  13,  July  1,  1920,  pp.  651-652,  2  figs.  For  determining  amount  of 
saving  when  changing"from  coal  to  oil  or  vice  versa. 

See  also  Boiler  Operation;  Fuels  Low-Grade;  Oil  Fuel,  Burning;  Pulverized 
Coal,  Comparison  with  Stokers;  Stokers,  Tests. 


CABLES 


Mine,  Sudden  Stresses  in.  Analytical  Study  of  Effect  of  Sudden  Stresses  in  Mine 
Cables  (Etude  analytique  de  Taction  des  chocs  sur  les  rabies  d'extraction), 
M.  Delbrouck.  Revue  Universale  des  Mines,  vol.  5.  no.  3,  May  1,  1920,  pp. 
187-219,  6  figs.  A  formula  is  derived  which  involves  velocity  of  propagation 
of  stresses  in  cable.  By  application  of  formula  it  is  found  that  hemp  cable  is 
almost  50  per  cent  stronger  for  sudden  impacts  than  steel. 

CAISSONS 

Concrete.  Concrete  Caissons  for  Breakwater  Construction,  J.  A.  B.  Tompkins. 
Eng.  World,  vol.  16,  no.  s.  June  1920,  pp.  467-471,  7  figs.  Standard  design  being 
built  in  Milwaukee  for  Indiana  Harbor,  Ind.  Caisson  is  .".1  ft.  long  with  vertical 
interior  cross-walls  dividing  it  into  four  compartments. 

Sinking  Method.  Methods  Employed  in  Sinking  Large  Open  Caisson.  Eng.  News- 
Rec.,  vol.  84,  no.  19.  May  6, 1920,  pp.  916-918,  7  figs  Depth  of  final  penetration 
controlled  by  friction  collar.     Winter  concreting  made  safe  by  heated  housing. 


190 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


CAMS 

Dsbigi       -  if  Mechanisms  Operated  by  Cams    I  mnelle  des  mecanismes 

command  Octabi  ■  universelle  des  Mines, 

vol.  3,  no  L919,pp   73-109,  9  figs.,  partly  on  4  supp.  plates.     With 

special  reference  to  d  .  ■  kting  valves  oi  internal-combustion 

engines.     (.Concluded.) 


CHARCOAL 

Arm  ation  of.  Charcoal  Activation,  H.  H.  Sheldon.  Proc.  Nat.  Acad,  of  Sciences, 
vol.  6,  no.  4,  April  1920,  pp.  178-182.  4  figs.  Results  of  experiments  at  Univer- 
sity of  Chicago  on  variations  due  to  heat  treatment  in  absorption  of  gases  by 
charcoal. 


CAN  as 

New  Orleans  Harbor.  Unwatering  the  Lock  Site  of  New  Orleans  Harbor  Canal, 
George  H.  Goethals.  Eng  News-Rec,  vol.  84.  no.  20,  May  13,  1920,  pp. 
940-943.  2  figs.  Sheet-pile  cofferdams,  driven  in  successive  rows  nearer  and 
nearer  to  lock,  cut  off  porous  underlying  quicksand  str:it;i  which  are  tapped  with 
flowing  wells  as  dams  close  in. 

CAR  WHEELS 

Chilled-Iron.  Manufacturing  Chilled  Iron  Car  Wheels— IV  and  V.  H.  E.  Diller. 
>"  ~    ""-    10  and  11,  May  15  and  June  1,1920,  pp. 389-396, 15  figs., 

and  12  1-434,  8  figs  May  15;  Different  types  of  chillers;  details  of  methods 
of  annealing.  June  1  :  Inspection  and  testing  in  order  to  assure  adherence  to 
standard    specifications. 

Grinding,  Rei  lamation  bt.  Economies  Possible  by  Car  Wheel  Grinding.  Ry 
Mech.  Engr  ,  vol  94,  no.  6,  June  1920,  pp.  355-358,  3  figs.  Practice  of  various 
railroads  in  reclaiming  car  wheels  by  grinding,  with  description  of  machine 
eloped  for  grinding  mounted  car  wheels.  Cast-iron  car  wheels  with  flat 
spots  are  reclaimed,  it  is  said,  up  to  3}4  in.  long,  provided  wheel  has  not  made 
too  great  a  mileage. 

Ingots  for.     Individual  Ingots  for  Tires  and  Wheels.     Iron  Age,  vol.  105,  no.  22, 
May  27.  L920,  pp    1507-1509,  3  figs.      Comparative  value  of  multiple  and  indi- 
vidual ni^.r-       I'o  secure  individual  pipeless  ingots  of  uniform  composition  three 
litions  are  said  to  be  essential:     Well-made  dead-melted  steel,  correct  ingot- 
mold  proportions,  and  proper  carbonaceous  material  for  ingot  top. 

CARBURETORS 

Low-Grade  Fuel.  Carburetion  and  Distribution  of  Low-Grade  Fuels,  O.  H. 
Ensign.  .11.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July  1920.  pp.  19-24  and  50, 
1 1  figs.  Carburetor  is  described  which  is  said  to  produce  a  mixture  which  meets 
theoretical  conditions  of  operation  under  throttle  control  with  economy  and 
flexibility  Principle  involved  for  metering  fuel  and  air  in  carburetor  is  drop 
in  pressure  that  occurs  at  center  of  whirling  mass  of  fluid. 

Vabiable-Aib-Pressdre  Type.  Controlling  and  Atomizing  Fuel  by  Variable  Engine 
Pressures,  John  G.  Willet.  .11.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July  1920. 
pp.  51-55,  5  figs.  Carburetor  designed  by  writer,  in  which  fuel  is  controlled  and 
atomized  by  variable  air  pressure  supplied  by  engine-driven  compressor  of 
standard  tire-pump  dimensions  capable  of  giving  maximum  pressure  of  15  lb 
per  sq.  in. 

CASE-HARDENING 

Rules  for.  Practical  Case  hardening,  Theodore  G.  Selleck.  .11.  Am.  Steel  Treaters 
Soc  .  vol.  2.  no.  9.  June  1920,  pp.  460-465.  It  is  emphasized  that,  no  matter 
what  method  of  operation  is  employed,  "the  man  is  more  than  the  method.,, 

CEMENT 

STORAGE,  Efpei  1  or,  Effect  of  Storage  of  Cement,  Duff  A.  Abrams.  Structural 
Materials  Research  Laboratory,  Lewis  Inst.,  Chicago,  bul.  6,  June  1920.  29  pp 
10  figs.  Teste  oi  effect  of  storage  of  portland  cement  in  different  kinds  of 
packages  and  under  different  con, lit  ions  on  its  concrete  and  mortar-making 
properties  Compression  tests  of  about  IOHO  li  by  12-in.  concrete  cylinders  of 
1-3  standard  -and  mortar,  and  about  .Mill  miscellaneous  tests,  are  included 
""""-  r'  -"''-  found  wen-  that  after  3-months'  storage  in  shed  in  yard  cement 
bad  80  pei  cent  ,,f  its  original  strength:  after  6-months'  storage,  71  per  cent; 
after  1-year,  HI  per  cent ;  and  after  2-years,  40  per  cent. 

TESTER,  \<  rOMATIC  \  New  Type  of  Automatic  Cement  Tester,  Thorsten  Y  Olsen 
I  wenty-1  Inr.l  Annual  Meeting,  \m  Soc.  for  Testing  Matls,  .June  22-25,  1920 
I  |.o  1  fig  Machine  rcemhles  ordinary  t  ype  of  automatic  shot  cement  tester! 
Willi  I  lie  one  difference  that  a  Liquid  is  used  in  place  of  shot. 

'  I  ATI!  \L  STATIONS 

Canada.  Central  Electric  Station  Industry  in  Canada.  Can.  Engr  ,  vol  38  no  26 
June  24,  1920,  pp  593-696,  3  figs  Statistics  giving  number  oi  stations,  total 
revenue  from  sale  of  power,  total  operating  expenses,  salaries  and  wages  number 
of  person,  employed,  etc       i  in  .1  ,, ,,,,,. .    I,  pi  pi,  then-  were  795  central  stations 

developing;  a  total  of  1  .sil.i  1 1  hp 

[interconnection  with  Industrial  Plants  [nterconnecting  Industrial  and 
Central-Station  Plante  Corneliu  G  Weber,  Power,  vol.  51,  no  26,  June  29, 
1920,  pp   1049-1052,  5  figs      With  data  from  a  number  of  individual  cases  writer 

>'lv'        '""'    indicai of   large  savings  in  coal,  labor  and    transportation    that 

would  be  possible  from  electrical  interconnect « in  a  give-and-take  basis. 

Hi  (i  fobs,  i  -i.  w  Stabilising  Large  Generating  Systems,  Elec.  World,  vol,  70. 
no  l.  July  3,  192D.  pp,  5-8,  ■">  tigs  Value  oi  feedei  reactance  in  keeping  alter- 
nator, in  synchronism  isillustrated  by  relating  instance  in  which  serious  break- 
down was  traced  to  I  icl  ol    ufficieni  protective  reactanci 


CHEMISTRY 

Research  in.  A  Plan  for  Incentive  to  Research  in  Pure  and  Applied  Chemistry, 
William  J.  Hale.  Jl.  Indus.  &  Eng.  Chem..  vol.  12,  no.  7,  July  1920,  pp. 
690-696.  Plan  proposed  contemplates  providing  pecuniary  facilities  whereby 
technical  men  will  feel  justified  to  engage  their  activities  in  research  work. 
Writer  emphasizes  that  "the  best  men,  the  live  men,  the  men  who  have  the 
mental  grasp  for  bigger  things,  will  not  tarry  too  long  where  life  is  difficult 
and  honor  shallow." 


COAL 

Coking  Value.  A  New  Characteristic  For  Coal:  The  Agglutinating  Power  Curve, 
F.  S.  Sinnatt,  A.  Grounds.  Jl.  Soc.  Chem.  Industry,  vol.  39,  no.  7,  April  15, 
1920,  pp.  83T-86T,  1  fig.  Experimental  study  of  influence  of  degree  of  fineness 
of  powdered  inert  matter  on  caking  property  of  coal.  It  was  found  that  funda- 
mental property  of  caking,  which  varies  considerably  in  different  coals,  is  in- 
fluenced by  degree  of  fineness  of  inert  substance  until,  when  inert  material,  finer 
than  1/90  mesh  is  taken,  caking  property  of  coal  may  be  entirely  destroyed  by 
less  than  its  own  weight  of  inert  matter. 

Coking.  Researches  on  Coal — H.  S.  Rov  Illingworth.  Jl.  Soc.  Chem.  Industry,  vol. 
39,  no.  10.  May  31,  1920,  pp.  133T-138T,  6  figs.  Investigations  of  coking 
coals.  Theory  of  coking  is  suggested  from  results  obtained  in  experiments. 
Special  attention  is  given  to  qualities  of  coke  obtained  from  coking  at  various 
temperatures  and  at  different  coking  times. 

Fusain  in  Coal  Dust.  Coal  Dust  and  Fusain,  F.  S.  Sinnatt.  Lancashire  &  Cheshire 
Coal  Research  Assn.,  bul.  5,  1920,  19  pp.  Research  work  conducted  to  determine 
composition  of  fusain  and  amount  present  in  dust  produced  during  working  of 
coal  at  colliery. 

Low-Grade,  Distillation  of.  Sub-Bituminous  and  Lignite  Coals,  S.  M.  Darling. 
Ry.  Rev.,  vol.  60.  no.  26,  June  26,  1920,  pp.  1096-1098.  Economic  possibilities 
of  applying  distillation  methods  to  large  quantities  of  sub-s  aniard  fuels. 
deposited  in  various  parts  of  United  States.  Paper  read  before  International 
Railway  Fuel  Association. 

COAL  MINES 

Cable  Installation.  The  Installation  of  a  Shaft-Cable  at  Kirkby  Colliery.  Joseph 
Bireumshaw.  Trans.  Instn.  Min.  Engrs.,  vol.  59,  part  2,  May  1920,  pp  109-1 13, 
9  figs,  on  supp.  plate.  Method  of  supporting  cable  through  brickwork  walling 
and  through  cast-iron  tubing  illustrated. 

Ferric  Hydrate  from  Mine  Water.  Six  Tons  of  Ferric  Hydrate  Secured  Daily 
from  Water  at  a  Connellsville  Mine.  L.  D.  Tracy,  Coal  Age,  vol.  18,  no.  1,  July 
1 ,  1920,  pp.  13-16,  2  figs.  By  treating  mine  water  with  finely  ground  lime,  ferric 
hydrate  is  said  to  be  obtained  which  is  used  in  desulphurization  of  gas  and  as  a 
pigment  for  paint.     Purified  water  is  used  for  quenching  coke. 

Ventilation.  Force  and  Exhaust  Systems  of  Ventilation,  R.  Z.  Virgin.  Coal 
Industry,  vol.  3,  no.  6,  June  1920,  pp.  278-280,  1  fig.  Features  of  each,  showing 
advantages  and  disadvantages.  Reference  is  made  to  discrepancies  in  laws  of 
different  states. 

COAL  MINING 

Barrier  Pillars.  What  Barrier  Coal  Has  Been  and  Should  Be  Left  to  Protect 
Anthracite  Mines — II,  W.  B.  Richards.  Coal  Age,  vol.  17,  no.  23,  June  3, 
1920,  pp.  1135-1140,  10  figs.  Survey  of  formulae  and  methods  that  have  been 
developed  for  determining  size  of  barrier  pillars. 

Coal-Cutting  Machinery.  Economy  and  Safety  are  Secured  by  Use  of  Alternating- 
Current  Coal  Cutters,  Charles  B.  Officer.  Coal  Age,  vol.  17,  no.  26,  June  24, 
1920,  pp.  1303-1306,  4  figs.  Savings  in  equipment  cost,  in  power  expense  and 
maintenance  charges,  as  well  as  greater  safety  are  said  to  accrue  from  use  of 
alternating  instead  of  direct-current  for  driving  undercutters. 

Miners'  Nystagmus.  The  Economic  Aspect  of  Miners'  Mystagmus,  T.  Lister 
Llewellyn.  Colliery  Guardian,  vol.  119.  no.  3101,  June  4.  1920,  pp.  1565-1567, 
5  figs.  It  is  claimed  that  nystagmus  is  due  to  deficiency  light  in  coal  mines,  and 
improvement  of  illumination  underground  is  urged  as  preventative. 

Pneumatic  Picks.  The  Use  of  Pneumatic  Picks  in  Coal  Mining  (L'emploi  de  mar- 
teaux  a  air  comprime  pour  l'abatage  de  la  houille).  M.  A.  Dessemond.  Bul. 
et  Comptes  rendus  mensuels  de  la  Societe  de  ['Industrie  Minerale,  vol.  17, 
no  2,  March-April  1920,  pp.  125-113,  2  figs.  Records  of  service  at  Saint- 
Etienne  collieries,  where  70  per  cent  of  coal  produced  is  mined  with  pneumatic 
picks. 

Power  Requirements.  Power  Requirements  for  Coal  Mining.  Robert  Anthony. 
Elec.  World,  vol.  70.  no.  1.  July  3,  1920.  pp.  14-15,  0  figs.  Energy  consumption 
and  minimum  demand  of  bituminous  coal  mines  shown  under  different  mining 
conditions  and  with  varying  output  of  coal.  Suggestions  made  for  successfully 
changing  over  old  mines, 

STRIPPING.  Where  Stripping  is  Regarded  as  a  Regular  Adjuet  to  Underground  Mining 
— 1.     Donald  J,  Baker       Coal  Age,  vol    17.  no   28,  June  3,  1920,  pp.  1143-1146, 

8  ligs.  Coal  is  stripped  by  steam  shovel  from  outcrop  to  contour,  where  depth 
of  overburden  makes  open  mining  prohibitive,  from  that  line,  which  is  set 
where  cover  is  45  ft.  deep,  to  boundary  line  of  property  underground  mining 
methods  are  employed. 

See  also  Education,  Technical,  Coal  Mining. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


191 


COAL  WASHERS 

Efficiency.  Coal-Washing;  Further  Scientific  Studies,  Thomas  James  Drakeley. 
Trans.  Instn.  Min.  Engrs.,  vol.  59,  part  2,  May  1920,  pp.  71-93  and  (discussion), 
pp.  93-99,  4  figs.     Determination  of  washer  efficiency. 

COKE  OVENS 

By-Product.  Recent  By-Product  Coke  Oven  Developments.  Joseph  Becker  and 
F.  W.  Speers,  Jr.  Coal  Industry,  vol.  3,  no.  6,  June  1920,  pp.  281-288,  6  figs. 
Also  Blast  Furnace  and  Steel  Plant,  vol.  8,  no.  6,  June  1920,  pp.  330-336,  6  figs. 
Koppers  ovens.  Triangular  flue  system,  its  advantages  and  resultant  increased 
efficiency  secured  by  installation.  Paper  read  before  Blast  Furnace  &  Coke 
Assn. 

COLD  STORAGE 

Meats,  Effects  on.  Some  Application  of  Chemistry  to  the  Frozen  Meat  Industry, 
A.  M.  Wright,  Cold  Storage  &  Ice  Assn.  Proc,  vol.  15,  1918-1919,  pp.  31-47 
and  (discussion),  pp.  48-51.  Account  of  investigations  on  effect  of  cold  storage 
upon  meats  conducted  in  chemical  laboratory  of  New  Zealand  Refrigerating  Co. , 
Ltd. 


COPPER  METALLURGY 

Smelter  Slags.  Copper  and  Magnesite  in  Copper  Smelter  Slags — II,  Charles  G. 
Maier  and  G.  D.  Van  Arsdale.  Chem.  &  Metallurgical  Eng.,  vol.  22.  no.  25. 
June  23,  1920,  pp.  1 157-1 162,  10  figs.  Chemical  and  miscroscopic  examination 
of  series  of  representative  slags,  showing  how  copper  losses  occur,  relation  of 
magnetite  to  copper  loss,  behavior  of  converter  slags  in  reverberatory  furnaces 
and  suggestions  for  reducing  copper  slag  losses. 

Smelting.  Reverberatory  Copper  Smelting  in  Arizona,  Charles  F.  Mason.  Eng.  & 
Min.  Jl.,  vol.  109,  no.  19,  May  8,  1920,  pp.  1070-1071,  4  figs.  States  that 
furnaces  are  no  longer  made  with  sloping  arches,  and  that  large  uptakes  and 
flues  are  being  used. 

CORONA 

Motion  in  Discharge  Field.  Motion  of  Droplets  and  Particles  in  the  Field  of  the 
Corona  Discharge,  Richard  C.  Tolman  and  Sebastian  Karrer.  Chem.  &  Met- 
allurgical Eng.,  vol.  22,  no.  26,  June  30,  1920,  no.  1203-1206,  9  figs.  Cottrell 
electrical  precipitation  process.  Apparatus  is  described  in  which  electrostatic 
fields  were  determined.  Four  different  effects  were  distinguished,  but  corona 
discharge  is  believed  to  be  largely  responsible  for  action  of  Cottrell  precipitators. 


COMBUSTION 


Automatic  Control.  Automatic  Control  of  Combustion,  C.  G.  Gray,  Po%ver  Plant 
Eng.,  vol.  24,  no.  13,  July  1,  1920,  pp.  649-651,  1  fig.  Control  of  air  supply  to 
ashpit  by  variation  in  pressure  of  gases  above  grates. 

Charts  for  Study  of.  Graphs  for  Studying  Coal  Combustion  (Etablissement  rapide 
du  bilan  thermione  par  le  moyen  d'abaques),  Ch.  De  la  Condamine.  Chaleur 
et  Industrie,  no.  2,  April  1920,  pp  110-116,  5  figs.  Graphs  indicating  volume  of 
air  needed  for  burning  a  given  quantity  of  coal,  calories  contained  in  coal, 
losses  in  boiler  furnace,  etc. 

CONCRETE 

Compression  Tests.  Recommended  Practice  for  Making  Compression  Tests  of 
Concrete.  Twenty-Third  Annual  Meeting,  Am.  Soc.  for  Testing  Matls.,  June  22- 
25,  1920,  51  pn.  18  figs.  Report  of  tests  made  to  determine  effect  of  tannic 
acid  on  strength  of  concrete  is  included. 

Disintegration  by  Vacuum.  Concrete  Destroyed  in  Vacuum  in  Calaveras  Dam 
Culvert.  Eng.  News-Rec,  vol.  84,  no.  25,  June  17,  1920,  pp.  1197-1198,  4  figs. 
Experience  in  temporary  intake  led  to  successful  use  of  vent  pipes  to  break 
vacuum  in  new  design. 

Preservation.  Acid  Proof  Coatings  for  Concrete  Surfaces.  Edward  H.  Berger. 
Concrete,  vol.  16,  no.  6,  June  1920.  pp.  267-269.  Specifications  for  bituminous 
paints,  bituminous  enamels  and  bituminous  mastics,  prepared  by  U.  S.  Bur. 
of  Standards. 

Proportioning.  Applying  Abrams'  Water-Ratio  to  Proportioning  Concrete, 
Stanton  Walker.  Concrete,  vol.  16,  no.  6,  June  1920,  pp.  261-266, 1  fig.  Examples 
are  worked  out  illustrating  method. 

FiOdding,  Effect  of.  Effect  of  Rodding  Concrete,  F.  E.  Giesecke.  Twenty-Third 
Annual  Meeting,  Am.  Soc.  for  Testing  Matls.,  June  22-25,  1920,  10  pp.  3  figs. 
Tests  showed,  it  is  claimed,  that  rodding  substantially  increases  strenght  of 
concrete,  this  increase  being  in  many  cases  more  than  100  per  cent. 

Stress-Deformation  Relations.  Some  Determinations  of  the  Stress-Deforma- 
tion Relations  for  Concretes  under  Repeated  and  Continuous  Loadings,  G.  M. 
Williams.  Twenty-Third  Annual  Meeting,  Am.  Soc.  for  Testing  Matls.,  June 
22-25,  1920,  18  pp.  10  figs.  It  was  found  in  tests  that  true  stress-deformation 
relation  for  concrete  is  linear  up  to  within  50  to  70  per  cent  of  ultimate  strength 
of  concrete;  that  value  of  modulus  of  elasticity  for  concrete  in  wet  and  dry 
condition  is  a  constant;  and  that  with  a  given  cement  and  aggregate,  and  for  any 
fixed  proportion  of  cement  to  aggregate  there  is  a  definite  relation  between 
modulus  of  elasticity  and  compressive  strength  for  ordinary  range  of  consistencies 
used  in  practice. 

See  also  Floors,  Concrete,  Hardeners  for. 


CORROSION 

Tests  for.  Tests  for  Relative  Corrosion,  Bertram  Feuer.  Chem.  &  Metallurgical 
Eng.,  vol.  22,  no.  26,  June  30,  1920,  pp.  1197-1198.  Comparative  study  of 
various  methods. 

See  also  Brass,  Corrosion. 


COST  ACCOUNTING 


Foundries.  Standard  Foundry  Cost  System — I  and  II.  Foundry,  vol.  48,  nos.  10 
and  11.  May  15  and  June  1,  1920,  pp.  407-413  and  438-442.  May  15:  Cost- 
Accounting  system  compiled  by  C.  E.  Knoeppel  &  Co.,  Inc.,  New  York,  for 
American  Foundrymen's  Association.  June  1:  Tables  showing  methods  of 
keeping  monthly  accounts  and  profit-and-loss  account,  also  casting  cost  sheet. 

Railway.  Cost  Accounting — The  Key  to  Cost  Control,  George  W.  Armstrong.  Ry. 
Mech.  Engr.,  vol.  94,  no.  6,  June  1920,  pp.  374-379,  12  figs.  Discussion  on  ad- 
vantages of  cost  keeping  with  description  of  system  used  by  Baltimore  and  Ohio 
R.R. 

See  also  Industrial  Management,  Production  Control. 

COTTRELL  PRECIPITATION  PROCESS 

See  Corona. 

CRANES 

Pontoon.  Mare  Island  Pontoon  Crane  of  150-Ton  Capacity.  Eng.  News-Rec, 
vol.  84,  no.  26,  June  24,  1920,  pp.  1245-1248,  3  figs.  Heavy  structural  features 
1000-ton  step  bearing  and  long  luffing  screws  without  intermediate  bearing; 
305  tons  lifting  in  test. 

Shipyard.  A  New  Type  of  Shipyard  Crane,  W.  Hok,  Iron  &  Steel  of  Canada,  vol.  3, 
no.  5,  June  1920,  pp.  163-168,  6  figs.  Also  Shipbuilder,  vol.  22,  no.  117,  May 
1920,  pp.  321-323,  1  fig.  Stationery  building-berth  type  composed  of  stationary 
main  structure  and  two  swinging  arms,  former  consisting  of  two  lattice-work 
masts  placed  about  15  ft.  3  in.  apart  from  center  to  center,  and  rigidly  connected 
to  one  another  by  cross-stays  and  trusses,  making  main  structure  stable  in 
thwartship  direction,  this  obviating  necessity  of  fitting  objectionable  sidestays. 
Paper  read  before  Instn.  Engrs.  &  Shipbuilders  in  Scotland. 

CULVERTS 
See  Concrete,  Disintegration  by  Vacuum. 

CUPOLA 


CONDENSERS,  STEAM 

Vacuum  Limitations.  Limitations  of  High  Vacuum  in  Actual  Practice,  A.  D.  Bailey. 
Elec.  Rev.  (Chicago),  vol.  76,  no.  25,  June  19,  1920,  .pp.  1019-1020,  2  figs. 
Economical  limits.     Paper  read  before  Nat.  Elec.  Light  Assn. 


Design.  Cupola  Designed  to  Save  Time  and  Labor.  Age  Iron,  vol.  105,  no.  24, 
June  10,  1920,  pp.  1647-1649,  6  figs.  Bottom  doors  operated  by  one  man. 
Container  receives  material  direct  when  bottom  is  dropped.  Clean  metal  and 
continuous  operation  are  said  to  be  attained. 


CONTRACT  WORK 

Cost  Estimating.  Items  Which  Estimators  Sometimes  Omit,  Contract  Rec,  vol.  34, 
no.  22,  June  2,  1920,  pp.  498-500.  Discusses  five  components  of  cost  which  it 
is  stated  should  be  included  in  any  system  of  estimating  if  contracting  service 
is  to  be  fully  paid  for,  namely,  financial  credit,  constructive  skill,  use  of  plant, 
hazard  and  profit.  Report  of  Committee  on  Cost  Estimating  of  Northwestern 
Assn.  of  General  Contractors. 

COOLING  TOWERS 

Selection  of.  Cooling  Towers  for  Condensers,  J.  B.  Harry.  Am.  Soc.  Refrig. 
Engrs.  Jl.,  vol.  6,  no.  3.  Nov.  1919,  pp.  178-182  and  (discussion),  pp.  182-189. 
1  fig.     Factors  influencing  selection  of  water  recooling  apparatus. 

See  also  Non-Ferrous  Metals,  Specifications. 


CUTTING  METALS 


B\rth  Slide  Rules.  Supplement  to  Frederick  W.  Tavlor's  "On  the  Art  of  Cutting 
Metals"— X.  Carl  C.  Barth.  Indus.  Management,  vol  60,  no.  1,  July  1920, 
pp.  49-52,  5  figs.  Writer  gives  theoretical  and  experimental  bases  for  his 
milling  formula,  shows  its  derivation  and  then  turns  to  construction  of  slide 
rule  to  give  ratio  of  feed  per  tooth  of  milling  cutter  to  thickness  of  undistorted 
shaving  or  chip  that  is  removed. 

CUTTING  TOOLS 

Lathe  and  Planer  Tools.  Production  of  Lathe  and  Planer  Tools,  E.  G.  Blake. 
Ry.  Mech.  Engr..  vol.  91,  no.  6,  June  1920.  pp.  384-385.  2  figs.  It  is  claimed 
that  grinding  from  bar  stock  is  economical  method  of  manufacture.  Ad\  ou- 
tage of  centralized  tool  service  are  pointed  out. 
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blasting  and  divers'  work  I !  , ,  ,l!^^^jfme^d  ^lh^- 

Earth.     Repairs  to  Pavement  of  the  Belle  Fourche  Dam   R  F  w„   j       w       w    ,. 

vol.  17,  no.  1.  July  19  .,,,        n        ;       *-•  Hayden,  Eng.  World, 
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blocks  6  to  8  in.  below  grade  and  finis!,;), ,      .?  ""A  gravel,  relaying  disturbed 

iow  graae,  and  finishing  with  continuous  layer  of  concrete  to 

Gravity.     Dams  for  Artificial  Lakes  Recently  7},,;!*  ;„  i*   i     n 

artificiels  recommenl  ,  ,  enltaUel      I  ,wi \  aly.(Les  djgues  pour  lacs 
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improved  bear-trap  type.     (To  be  continued  1 '  13  ^     Hubert  and  Lutz 
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sure  indicated  rate  of    solidGc  t    n     f  „"te  f  Dn™"m     T^^™' 

obtained  are  given.  material.     Diagrams  of  pressures 

Masonry  Measuring  Upward  Pressure  Under  a  Masonry  Dam,  E  W  Lane  and  E 
L.  Chandler,  Eng.  News-Rec,  vol.  81,  no  21  Mav  9n  oon„  iin.fn,«  , 
figs.  Tests  made  on  Island  Park  Dam  at LWor ,  \w  '  ,'  tPP'  -1 104-1016-  4 
under  pressure  through  porous  foundations.^       '        °'  l°  determine  extent  of 

DIESEL  ENGINES 
m  .  ikirl  which  (in.  vertical  ■Iru.tvS  .ri  ,£«£         "  '  "'*"  C°""  >"" 

s*sahi33=3sia3?£Saaf5-te 

operated  at  0000  ft.  above  connection  to  air  compressor  in  plant 

DISTILLATION 

at. !         ' '" be  •»»"«•  ■* -  ito2^^-ffiJ5^£s 

DRAINAGE 

.;,;;Ue  Maintenance  of  Chicago's  Drainage 
«9,  101,  6  figs.     Treatm^rof'breache:  m  wa^^at^  *'  JUne  192°'  PP" 

DREDGING 

tin,  oi  I  ouisiana  Eng.  Effif^  0^80^0?^ 
DROP  FORGING 

Reason!  for  Standardising  of   Die  Block*    r    n    p    .  .  ~ 

Forger,  vol  6,  no  6.  June  1920  „„  '  a  ■  ww ?t  R'  Porter-  Amer.  Drop 
die  blocks  with  reject  to  their  s  '.. th™i;l  rt'7  Tc  iS8,ty.of  8tandardizinK 
forging  and  annealing  and  the  a  li  ,'„,",  'y  '/  ?te'  '  '  ed  !  b'  method  of 
read  before  AnT  DroS  lo  J,    \  w  K  trcatments  f°r  safe  operation.     Paper 


EDUCATION,  ENGINEERING 


**"5E5?  E^News-R^6  ZflfZ^T"  t  ^^-ering  Education,  C.  I 
schooling  it  is  saidfisTScu^defd^^1^0'  PP;.1?*2"^-     Currei 

of  himself  for  the  sake  of  his"  Z  success  wwS.  r  Plr-6  '"dlvldual  to  make  moi 
-dividual  to  make  most  of  himself  forThl'common  good     tra'Wng  mUSt  inSpir 

EDUCATIONAL,  TECHNICAL 

North  England  Inst.  ^^So^^^S"1-  ^  ^  Hard^ck-  Trans 
and  (discussion)  pp.  20-28  Engin^rfnt'  Train  n  Pol  2'  Feb'-  1919'  PP-  13"2C 
institution  formed  to  serve  af  re     ral  nrJ.  S  9rSa.n'^tion  is  a  British 

better  coordination  of  engiLeLg"raininggZatl0n  fOT  ""P^'ement  in  anc 

ELECTRIC  CIRCUITS,  A.  C. 
PR°TE|pe°cfa,  C^d^orf^l^St^^  ^%fS  V^  ^  ***  oi 

THREEElHcA^orYdmvAolA7N5CEnDo  23Utlar,da2TOhree-^Se1CirCuits-  Wa!d°  V.  Lyon, 
graphical  methods  of  treating  problems  ?rPa- 130/-1308'  9  *&■  Analytical  and 
-PP-tusonunbalance^X^I^^^^^^^ 


ELECTRIC  CONDUCTORS 


magnetic  fields  of  these  fi  am   ,,»V     f?!,„*0*Iag"et;cfield^  an>r  P°int  is  s"i"  of 
by  rate  at  which  magneSfd^of  £^f^UVt%SS££et*'»i 

ELECTRIC  CURRENTS 

C°MPAEferEn0gE;.,^D3y9nr7mStutai1q2^^^^^  *  fr   ^ 

meter  for  accurate  comparisToS^^^ 

ELECTRIC  CURRENTS,  ALTERNATING 

B«»«M.„ ™J^.mBr^^rthod.for  A. ternating-Current   Measurements. 

.18  figs.     Resume  of  simple .  methods  of  util  rin  '  'M?'  f'   ■"'"' .192°i'  PP'  64°-647' 
ing-current  measurements  of    m,i,i  I  J    bridge"  networks  in  alternat- 

resistance,  self  an      ,         alinl,  etPn™      !?  a"d  t.helr  coraP°nents  of  effective 
urement.     Bibhography  is  appended!       d  CapaCltance-  and  in  frequency  meas- 

ELECTRIC  FURNACES 
ELECTRvOfEs.     Electrodes  for  Iron  and  Steel  Furnaces,  C   G.  Vom  Baur.     Iron  Age. 

GEEAVYSTr^vali^  g 

reference  is  made  to  steel  castings  and  Grea\  ell-!'tcl  elfs  tVn,  of  ,1,  f  --   f    PeC'al 
^aTe»lngla^mati°n  Whfch  haS  «'SSS 

installed  at  Ft.  Wayne  shops  of  Pennsylvlriiafystem  fUrMCeS  and  **™™«™ 
ELECTIilC  GENERATORS.  A.  C. 

<?  wX«rtiSal-SnaftT1Wftterwheel-Driven     Alternators— Mechanical    Features 
SH   Mortensen      Power,  vol.  51,  no   IS.  Mav  I,  1021),  pp  898-700      Structurni 

hftfe^hfed^ 32'500  kva-  ma<^-  aft.  BESS 

See  also  Turbo-Alternators. 
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ELECTRIC  LAMP,  ARC 

Cadmium-Vapor.  A  New  Cadmium-Vapor  Arc  Lamp,  Frederick  Bates.  Seo.  Papers, 
Bur.  of  Standards,  no.  371,  April  10,  1920,  pp.  44-50,  2  figs.  Alloying  cadmium 
with  gallium  is  reported  to  have  overcome  continued  breakage  of  Sand  cadmium- 
vapor  arc  lamp. 

Rotating-Arc.  Rotating-Arc  Lamp  (Lampe  a  arc  rotatif),  Industrie  electrique, 
vol.  29,  no.  667,  April  10,  1920,  pp.  125-126,  1  fig.  Positive  electrode  is  a  carbon 
placed  along  axis  of  negative  electrode  which  is  made  of  metal  and  has  annular 
shape.  Solenoid  surrounds  annular  electrode.  Current  through  solenoid 
causes  rapid  rotation  of  arc.     Negative  electrode  is  cooled  by  water. 

ELECTRIC  LOCOMOTIVES 

N.Y.,  N.H.  &  H.R.R.  180-Ton  New  Haven  Electric  Locomotives,  F.  W.  Carter. 
Ry.  Age,  vol.  68,  no.  23,  June  4,  1920,  pp.  1563-1565,  5  figs.  Power  collected 
from  600-volt  overrunning  or  underrunning  third  rail  or  from  11,000-volt  over- 
head wire.  Specifications:  Classification,  2-6-2-2-6-2-;  number  driving  wheels, 
12;  diameter  driving  wheels,  63  in.;  total  weight,  including  sand,  oil  and  water. 
170  tons;  overall  length,  69  ft.  0  in.;  method  of  drive,  geared;  maximum  speed, 
70m.p.h. 

Single-Phase.  1C  +  CI  Freight  Locomotives  for  the  Gotthard  Line  of  the  Swiss 
Federal  R.  R.  (1C  +  CI  Giiterzug-Lokomotiven  fur  die  Gotthardlinie  der 
S.  B.  B.).  Schweizerische  Bauzeitung,  vol.  75,  nos.  21  and  22,  Mav  22  and  29, 
1920,  pp.  229-232  and  237-241,  2p  figs.,  2  on  supp.  plate.  Details  of  single- 
phase  alternating-current,  2200-h.p.  locomotive.  Specifications:  Wheels  base, 
16.5  m.;  driving  wheel  diam.,  1.35  m.:  weight,  including  personnel  and  supplies, 
129  tons;  maximum  axle  load,  18.2  tons;  maximum  speed,  65  km.  per  hr.,  etc. 
Notes  on  electrical  equipment  based  on  data  obtained  from  the  Oerliken  Machine 
Works. 

Switzerland.  New  Single-Phase  Locomotives  of  the  Federal  Swiss  Railways  (Les 
nouvelles  locomotives  monophasees  des  ehemins  de  f er  f6eeraux) ,  Lucien  Pahin. 
Industrie  Electrique,  vol.  29,  no.  665,  March  10,  1920,  pp.  85-92,  9  figs.  Specifi- 
cations of  2-4-4-2  passenger  type:  Length  overall,  16.5  meters;  diameter  of 
driving  wheels,  1.35  m.;  weight  of  electric  equipment,  49.6  tons;  total  weight 
107.6  tons;  maximum  speed,  75  km.  per  hr.  Specifications  of  2-6-6-2  freight 
type:  Length  overall,  19.24  m.;  diameter  of  driving  wheels,  1.35  m.;  weight  of 
electric  equipment  51.2  tons;  total  weight,  121  tons;  maximum  speed,  65  km. 
per  hr.     Power  is  transmitted  by  gears  in  both  types. 

ELECTRIC  MOTORS 

See  Fans,  Centrifugal,  Motors  for. 


ELECTRIC  TRANSMISSION  LINES 

Electrical  Characteristics.  Calculation  and  Diagrams  of  the  Electrical  Charac- 
teristic of  Long  Distance  Electric  Transmission  Lines  (Calculs  et  diagrammes  des 
hgnes  de  transport  de  force  a  longue  distance),  M.  L.  Thielemans.  Comptes 
rendus  des  Seances  de  l'Academie  des  Sciences,  vol.  170,  no.  20,  May  17,  1920, 
pp.  1170-1173,  1  fig.  Diagram  combining  the  two  formulae  for  expressing 
relations  between  voltages  and  current  intensities  at  both  extremities  of  line. 

Hardware  for.  Application  of  Mild  and  Alloy  Steels  to  High-Tension  Suspension 
Lines,  L.  R.  O'Neill.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  7,  July  1920,  pp. 
637-640.  Discussion  of  application  of  stamped  and  pressed  steel  units  of  mild, 
structural  and  alloy  steel  of  suspension  problem  in  high-tension  transmission. 
Factors  to  be  considered  in  design  of  hardware  for  line  construction. 

Long-Distance.  Long  Distance  Electric  Transmission  Lines  (Sur  les  lignes  de  trans- 
mission a  longue  distance),  P.  Bunet.  Revue  generale  de  l'electricite,  vol.  7, 
no.  23,  June  5,  1920,  pp.  769-778.  It  is  explained  how  properties  of  semi-wane 
lines  may  be  imparted  to  lines  about  500  km.  long  by  addition  of  self-induction 
or  capacity.     (Concluded.) 


ELECTRIC  WELDING,  ARC 

Locomotive  Repair  Work.  Electric  Welding  in  Locomotive  Repair  Work,  W.  C. 
Williams.  Ry.  Engr.,  vol.  41,  no.  485,  June  1920,  pp.  246-250,  8  figs.  Discusses 
influence  of  electric  welding  on  locomotive  design  and  repairs  in  United  States. 

Metal  Deposition  in.  Metal  Deposition  in  Arc  Welding— I.  O.  H.  Eschholz.  Elec. 
World,  vol.  75,  no.  26,  June  26, 1920,  pp.  1473-1475,  5  figs.  Mechanism  of  metal 
transfer  from  electrode  to  plate  is  explained  by  aid  of  photography.  Evidence 
indicates  that  85  per  cent  of  metal  is  carried  across  arc  in  liquid  form  by  mole- 
cular forces. 

Speed  of.  Speed  of  Metal  Arc  Welding,  Win.  Spraragen.  Welding  Engr.,  vol.  5,  no. 
6,  June  1920.  pp.  44-47,  14  figs.  Data  are  said  to  show  that  an  operator  can 
deposit  1.8  lb.  per  hour,  this  rate  being  less  for  outside  work  such  as  that  done 
on  boats  Curves  are  given  which  show  time,  metal  and  current  used  with 
welds  of  different  metals.     Paper  read  before  Am.  Welding  Soc. 

Structural  Steel.  Welding  Structural  Steel  Work,  H.  B.  Payne,  Elec.  World, 
vol.  75,  no.  25,  June  19,  1920,  pp.  1421-1422,  6  figs.  Results  obtained  through 
use  of  electric  welding  for  building  up  structural  framework  for  small  building 
erected  by  Elec.  Welding  Co.  of  America.  It  is  said  that  work,  which  would 
have  cost  $85  per  truss  for  riveting  was  done  by  welding  at  cost  of  $50  per  truss. 


ELECTRIC  MOTORS,  A.  C. 

Induction.  Induction  Motors  Running  at  Different  Frequencies  (Contribution  3, 
l'etude  des  moteurs  asynchrones  fonctionnant  a  des  frequences  diff  erentes) , 
J.  Patin.  Revue  generale  de  l'Electricite,  vol.  7,  no.  23,  June  5,  1920,  pp.  778- 
781,  3  figs.  From  circle  diagram  of  motor  designed  for  a  certain  frequency  /, 
conditions  of  operation  of  the  same  motor  for  a  different  frequency  /',  are 
derived. 

ELECTRIC  PLANTS 

Changing  from  Two  to  Three  Phase.  Changing  from  Two  to  Three  Phase,  George 
H.  Hagar.  Elec.  World,  vol.  75,  no.  25,  June  10,  1920,  pp.  1441-1416,  4  figs. 
By  adding  booster  transformer  both  two-phase  and  three-phase  energy  is  said 
to  have  been  obtained  from  four-wire  system  during  reconstruction  of  system  in 
a  California  city. 

Pacific  Northwest.  Electric  Power  Development  in  the  Pacific  Northwest.  Elec. 
Rev.  (Chicago),  vol.  76,  no.  20,  May  15,  1920,  pp.  806-822,  24  figs.  Principal 
hydroelectric  and  steam-electric  plants,  Central-station  construction,  equipment, 
operating  features,  transmission  lines  and  power  distribution  systems  in  that 
section. 

Southern  California.  Southern  California  Edison  Co.'s  Power  System,  W.  A. 
Scott.  Elec.  Rev.  (Chicago),  vol.  76,  no.  20,  May  15,  1920,  pp.  798-805,  10 
figs.  General  outline  of  power  plants,  water-storage  facilities,  transmission 
lines  and  distribution  system,  with  details  of  important  construction,  operating 
and  service  features.  Energy-producting  capacity  amounts  to  203,000  kw.,  of 
which  117,000  kw.  is  furnished  by  hydroelectric  stations  and  86,000  kw.  by 
steam-driven  generators. 

ELECTRIC  POWER 

Long-Distaxce  Transmission.  Conditions  of  Maximum  Efficiency  of  Long  Distance 
Electric  Power  Transmission  (Des  conditions  optima  a  remplir  par  les  cons- 
tantes  d'une  ligne  de  transport  d'energie  a  grande  distance  pour  une  charge 
donnee  a  l'arrivee.  Solutions  pratiques),  A.  Blondel.  Comptes  rendus  des 
Seances  de  TAcademie  des  Sciences,  vol.  170,  no.  18,  May  3,  1920,  pp.  1032- 
1037.  Method  outlined  in  Comptes  rendus,  vol.  170,  1920,  p.  978,  is  applied 
to  various  practical  cases. 

ELECTRIC  RAILWAYS,  TRACK 

Labor-Hour  Requirements.  Estimating  Labor  Hour  Requirements  for  Three  Types 
of  Street  Railway  Track  Construction,  D.  B.  Davis.  Mun.  &  County  Eng., 
vol.  58,  no.  6,  June  1920,  pp.  239,240,  3  figs.  Based  on  data  obtained  in  con- 
struction of  work  at  Richmond,  Ind. 

Rail  Joints.  Modern  Methods  of  Prolonging  Track  Life,  E.  A.  Hoffman.  Elec. 
Ry.  Jl.,  vol.  55.  no.  25,  June  19,  1920.  pp.  1258-1260.  Are  welding  of  rails 
followed  by  grinding  is  said  to  give  joint  life  equal  to  that  of  rail.  Bonding, 
roadbed  construction  and  tie  treatment,  are  also  taken  up. 


ELECTRICAL  ENGINEERING 


Research  Problems.  Research  Problems  in  Electrical  Engineering.  Vladimar 
Karapetoff.  Elec.  Rev.  (Chicago),  vol.  76,  no.  29,  June  19,  1920,  pp.  1025-1026. 
Classification  of  present-day  considerations  in  connection  with  boarder  aspects  of 
research  in  electrical  field. 


ELECTROMETALLURGICAL  INDUSTRIES 


Washington  State.  Electrometallurgical  and  Electrochemical  Industry  in  the  State 
of  Washington.  Charles  Denham  Grier.  Eng.  Experiment  Station,  Univ.  of 
Washington,  Bui.  no.  5,  March  1920,45  pp.  Statistics  of  developed  water  power 
and  of  potential  water  power,  and  its  cost,  with  data  on  electric  steel  melting 
furnaces,  and  sodium  nitrate  production.  Possibilities  of  manufacture  of 
aluminum  and  electrochemical  production  of  zinc  are  pointed  out. 

EMBANKMENTS 

See  Railways,  Embankments. 

EMPLOYEES'  REPRESENTATION 

Experiences.  Co-operation  Tends  to  the  Increase  of  Output.  Iron  Age,  vol.  106, 
no.  3,  July  15,  1920,  pp.  131-133.  Replies  received  to  inquiry  sent  to  various 
metal-working  companies  as  to  their  experience  with  employee  representation 
plans.  Several  companies  reported  adoption  of  organization  plans  which  result- 
ed in  closer  co-operation  between  management  and  employee  ? 

Organization.  Workmen's  Congress  Solves  Wage  Problem.  Iron  Age,  vol.  105, 
no.  24,  June  10,  1920,  pp.  1651-1653,  1  fig.  Representative  scheme  organized 
at  plant  of  Reliable  Stove  Co.,  Cleveland. 

Standard  Oil  Co.  Plant.     Speeches  at  a  Standard  Oil  Meeting  of  Employees'. and 
Company's  Representatives,  Burton  Kline.     Indus.  Management,  vol.  60,  no. 
1,  July  1920,  pp.  1-8.     Speeches  made  at  joint  annual  meeting  of  ei    plo 
and  Company's  representatives.    Subjects  discussed  were  questions  of  co-opera- 
tion between  employers  and  employees,  details  of  employees'  representation,  etc. 

Whitley  Scheme.  Scope,  Purpose  and  Effects  of  the  Whitley  Scheme,  A.  Rowland- 
Entwistle.  Indus.  Management,  vol.  60,  no.  1,  July  1920,  pp.  8-10.  British 
scheme  for  effecting  employees'  representation  in  industrial  plants. 

EMPLOYEES,  TRAINING  OF 

Machinists.     Correlation  of  Shop  and  Classroom  Work  in  Training  Matin- 
Automotive  Industries,  vol.    12,  no.  26,  June  24.  1920,  pp     I  163-1  165,  3  figs. 
Course  of  apprentice  machinists  conducted  by  Goodyear  Tire  &  Rubber  Co. 
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EMPLOI  MENT  MANAGEMENT 

Industrial  Training  and.  Employment  Management  and  Industrial  Training, 
Hoy  W.  Kelly.  Federal  Board  for  Vocational  Education,  bul.  no.  48,  Oct. 
1919,  106  pp.  Economical  and  social  losses  resulting  to  nation  from  lack  of 
education  or  faulty  education  of  wage  earners  in  industry  are  pointed  out, 
together  with  m. .re  important  difficulties  to  be  overcome  in  preventing  them, 
.  thods  :tre  suggested  by  which  industries  and  educational  in- 
stitutions may   co-operate  in  industrial  training. 

Record*  Visualizing  Employment  Records,  W.  S.  Wells.  Indus.  Management, 
vol.  60,  no.  1.  July  1920,  pp.  67-70,  6  figs.  Method  of  keeping  records  at 
Vwburgh  Shipyards. 


FLOOD  CONTROL 

Miami  Conservancy  District.  Effect  of  Flood  on  Miami  Conservancy  Work 
Eng.  World,  vol.  17,  no.  1,  July  1920,  pp.  1-5.  5  figs.  Operation  and  action  ol 
hydraulic  pump  as  utilized  in  outlet  works  of  district  dams. 

FLOORS 

Concrete,  Hardeners  for.  Floor  Hardener  Tests  by  Bureau  of  Standards. 
Concrete,  vol.  16,  no.  6,  June  1920,  pp.  279-280.  Service  tests  of  concrete 
floor  hardeners.  Types  tested  were  magnesium  fluosilicates,  varnishes  and 
paints,  waxes  and  various  preservatives. 


ENGINEERING  SOCIETIES 

Federated  American  Engineering  Societies.  Organizing  Conference  Plans 
i.ration  of  Engineering  Societies.  Mech.  Eng.,  vol.  42,  no.  7,  July  1920, 
pp.  422-123.  Also  in  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  7,  July  1920, 
pp.  690-692,  and  Min.  and  Metallurgy,  no.  163,  July  1920,  pp.  7:13.  Account 
of  conference  of  71  engineering  organizations  and  allied  technical  societies, 
held  al  Washington  on  June  3  and  4.  A  new  organization.  The  Federated 
American  Engineering  Societies,  was  created,  which  is  to  represent  profession 
■  in  matters  of  common  concern  and  in  national  and  state  affairs. 

Federated  American  Engineering  Societies,  L.  P.  Alford.     Indus.  Manage- 
ment, vol.  60,  no.  1,  July  1920,  pp.  53-55. 

ENGINEERS 

National  Organization.  The  Proposed  Comprehensive  Organization  of  National, 
Local.  State  and  Regional  Engineering  Societies  for  the  Advancement  of  the 
Welfare  of  the  Engineers,  Edward  J.  Cattell.  Jl.  Engrs.  Club  of  Phila.,  vol. 
37-.},  no.  186,  May  1920,  pp.  209-215.  Addresses  made  by  President  of  Am. 
Soc.  of  Mech.  Engrs.,  Am.  Soc.  of  Civil  Engrs.,  and  Am.  Inst.  Electrical  Engrs. 
and  a  Past  President  of  the  Am.  Inst,  of  Min.   &  Metallurgical  Engrs. 

FACTORY  MANAGEMENT 
See  Industrial  Management. 

FANS,  CENTRIFUGAL 

Motors  for.  Motors  for  Driving  Ventilating  Fans,  William  H.  Eastop.  Power, 
vol.  51,  no.  19,  May  11,  1920,  pp.  759-761,  6  figs.  Characteristics  of  motors 
for  fan  drives.  Comparisons  between  alternating-current  and  direct-current 
motor.-.  Methods  of  control  and  formula  for  calculating  horsepower  required 
to  drive  fans. 

FARM  MACHINERY 

Operating  Speeds.  The  Operating  Speeds  of  Agricultural  Implements.  Percival 
White.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July  1920,  pp.  47-50.  Opinions 
of  experts  are  quoted  concerning  increasing  operating  speeds  of  farm  machinery, 
particularly  plowing  tractor.  Majority  of  them  believe  that  "an  acceleration 
in  implement  speeds  is  bound  to  come,  but  that  its  coming  will  be  gradual  and 
slow." 


See  also  Motor  Plows. 


FATIGUE 


Industrial.  Studies  in  Industrial  Physiology:  Fatigue  in  Relation  to  Working 
Capacity,  Joseph  Goldmark,  Mary  D.  Hopkins,  Philip  Sargant  Florence  and 
Frederick  S.  Lee.  Treasury  Dept.,  Public  Health  Bul.  no.  106,  Feb.  1920, 
213  pp.,  40  figs.  Comparison  of  an  eight-hour  plant  and  a  ten-hour  plant. 
Average  output  per  worker,  or  group  of  workers,  for  each  hour  of  day,  is  given 
in  figures  and  tables.  Conspicuous  feature  of  eight-hour  plant  is  its  steady 
maintenance  of  output  in  contrast  to  fluctuations  of  output  of  ten-hour  plant. 


FLYING  BOATS 

Design.  Flving  Boats — The  Form  and  Dimensions  of  Their  Hull,  G.  S.  Baker. 
Shipbuilder,  vol.  22,  no.  117,  May  1920,  pp.  345-349,  2  figs.  Curves  showing 
effect  of  hull  dimension  on  power  required  to  overcome  water  resistance, 
sketches  of  typical  hulls  and  efficiency  curves  for  various  types. 

FORGING 

Equipment.  Economic  Considerations  in  Regard  to  the  Selection  of  Forging  Equip- 
ment (Wirtschaftliche  Gesichtspunkte  bei  der  Wahl  vou  Schmiedeaggregaten), 
H.  Schneider.  Der  praktische  Maschinen-Konstrukteur,  vol.  53,  nos.  2,  4  and 
6,  Jan.  15,  29  and  Feb.  12,  1920,  pp.  1-4,  12-15  and  20-24,  11  figs.  Description 
and  illustrations  of  steam  hammers,  steam  hydraulic  and  pure  hydraulic 
presses,  with  graphic  charts  showing  kinetic  energy  stored  in  a  hammer  tup, 
pressure  exerted  by  hammers  of  different  sizes,  maximum  capacities,  and 
operating  costs  of  presses  and  hammers.     (To  be  continued.) 

FOUNDRIES 

Equipment.  Many  Equipment  Features  in  Hercules  Foundry,  Gilbert  L.  Lacher. 
Iron  Age,  vol.  106,  no.  3,  July  15,  1920,  pp.  123-130,  15  figs.  Plant  is  equipped 
with  three  96-in.  Whiting  cupolas  with  total  daily  melt  of  250  to  300  tons. 
Buda  elevating  trucks  operated  by  storage  batteries  are  used  to  transport 
cars  for  pig  iron,  scrap,  coke  and  facing  sand. 

Reclaiming  Metal  from  Sand.  Reclaiming  Metal  Parts  from  Sand,  George  H. 
Manlove.  Foundry,  vol.  48,  no.  11,  June  1,  1920,  pp.  426-428,  2  figs.  Thorough 
screening  with  suitable  magnetic  means  for  removing  iron  objects  from  foundry 
sand  is  said  to  have  resulted  in  considerable  saving  to  several  large  foundries. 

See  also  Cost  Accounting,  Foundries. 

FREIGHT  HANDLING 

See  Terminal,  Marine,  Freight  Handling. 


FREQUENCY  CHANGERS 


Researches.  Researches  on  Frequency  Transformers,  Tsunetaro  Kujirai.  Jl. 
College  of  Eng.,  Tokyo  Imperial  University,  vol.  10,  no.  5,  March  30,  1920. 
pp.  87-143.  30  figs.,  partly  on  16  supp.  plates.  Theoretical  and  experimental 
investigations  of  no  load  cores,  and  load  cores,  and  of  conditions  of  maximum 
volt-ampere  capacity  and  maximum  efficiency.  For  a  given  magnetic  induc- 
tion and  current  density,  volt-ampere  capacity  is  found  to  be  maximum  when 
copper  and  iron  spaces  are  so  proportioned  that  copper  space  equals  five-fourths 
of  iron  space,  and  under  this  condition  of  maximum  volt-ampere  capacity 
maximum  efficiency  is  said  to  occur  when  iron  loss  per  unit  volume  equals  copper 
loss  per  unit  volume. 

FROZEN-MEAT  INDUSTRY 


FILTRATION 


Filtrate  Classification.  Scientific  Control  of  the  Filter  Station — I,  Arthur 
\\  right  (hem.  .v  Metallurgical  Eng.,  vol.  22,  no.  22,  June  2,  1920,  pp.  1015- 
I  HI  7  I  tiscussion  on  clarification  of  lilt  rate.  I'se  of  lighter  filter  cloths  made 
of  open  woven  fabrics  advocated.     Method  of  application  and  use  of  filter-aids. 

--  Operation  Scientific  Control  "I  tie  Filter  Station — V,  Arthur  Wright. 
(  ),.  m  ,V  Metallurgical  Eng.,  vol.  22,  no.  26,  June  30,  1920.  General  discus- 
sion and  summary  of  features  on  liltei  pi.,--  operation.  Types  of  presses  and 
ill.  ii  application.  Materials  used  in  construction  of  presses,  pressure  devices, 
Scope  ol   centrifuging,  deeantation  and  flotation. 


Research  in.  The  Method  and  Scope  of  Scientific  and  Industrial  Research,  with 
Special  Reference  to  the  Frozen  Meat  Industry,  A.  M.  Wright.  Cold  Storage 
&  Ice  Assn.  Proc,  vol.  15,  1918-1919,  pp.  147-155  and  (discussion)  pp.  156-159. 

FUELS 

Liquid,  Ignition  Temperatures.  Spontaneous  Ignition-Temperatures  of  Liquid 
Fuels,  Harold  Moore.  .11.  Instn.  Petroleum  Technologist  &  Rec.  of  Trans  , 
vol.  6,  no.  22,  April  1920,  pp.  186-211  and  (discussion)  pp.  211-223.  28  figs. 
Fuels  measured  by  different  experimenters  are  compared  and  results  obtained 
by  writer  in  similar  experiments  are  quoted.  Ignition  points  are  listed  for 
different  mixtures  of  hydrocarbons. 


FIREBRICK 

-i.i  ind  Volume  vi  I  i  ...  i  Temperatures.  Porosity  and  Volume  Changes 
■  lay  Fire  Bricl  af  Furnace  Temperatures,  George  \ .  Loomis  Technologic 
l':.p.  i  Bur,  of  Standards,  do.  159,  April  26,  1920,  29  pp  .  3  figs  Experimental 
investigation.  Brick  which  were  capable  of  withstanding  pressure  of  40  lb. 
per  -q  iii  at  1350  deg.  e.  nt  showed  slight  changes  in  volume  or  porosity 
when  burn!  at  temperatures  up  to  1425  deg,  cent,  Large  number  of  bricks 
which  failed  to  past  load  tesl  showed  marked  change  in  volume  or  in  porosity 
at  some  temperatures  below  1 125  deg.  cent.    Bricks  which  showed  distinct 

overturning  by  pronounced  expansion  at    temperatures  below    I  101)  deg.  cent. 
invariably  failed   in   load  test. 


FURNACES,  ELECTRIC 


See  Electric  Furnaces. 


FURNACES,  HEAT-TREATING 

Rotary  Hearth-Type.  Rotary  Oil-Fired  Furnace  of  New  Design.  Iron  Age, 
vol.  105,  no.  21,  May  20,  1920.  pp.  1448-1450,  5  figs.  Motor-driven  hearth- 
type  which  makes  one  revolution  for  time  required  for  carburizing.  Results 
of  trial   operations  are  quoted. 
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FURNACES,  METALLURGICAL 

High-Temperature  Oil-Fired.  A  High-Temperature  Oil-Fired  Laboratory  Fur- 
nace, H.  K.  Najarian.  Eng.  &  Min.  Jl.,  vol.  109,  no.  26,  June  26,  1920,  p. 
1413,  2  figs.  Oil  burner  is  of  pan  type.  Oil  is  not  atomized  by  mechanical 
means  before  it  is  ignited.  Furnace  is  said  to  have  been  successfully  used  for 
melting  and  refining  of  nickel,  and  it  is  claimed  that  by  proper  manipulation 
furnace  temperatures  up  to  1700  to  1800  deg.  cent,  can  be  obtained  with  it. 

GAGES 

Optical  Flat.  The  Optical  Flat — A  Practical  Measuring  Tool,  H.  L.  Van  Keuren. 
Am.  Mach.,  vol.  53,  no.  3,  July  15,  1920,  pp.  107-112,  8  figs.  Describes  optical 
flat  and  its  use  for  shop  measurements. 

See  also  Measuring  Machines,  Universal. 

GALVANIZING 

Schoop  Process.  The  Schoop  Process  of  Mass  Galvanization  (Die  Schoopsche 
Massenverzinkung).  Autogene  Metallbearbeitung,  vol.  13,  no.  1,  Jan.  1, 
1920,  pp.  4-5.  Description  of  metal-spraying  process  and  apparatus  for 
galvanizing  large  quantities  of  articles  in  a  very  short  time  by  entirely  automatic 
operation. 

Testing  Coatings.  A  New  Method  of  Testing  Galvanized  Coatings,  Allerton  S. 
Cushman.  Twenty-Third  Annual  Meeting,  Am.  Soc.  for  Testing  Matls., 
June  22-25,  1920,  12  pp.,  3  figs.  Method  depends  upon  placing  on  surface 
to  be  tested  a  tinned  iron  ring  which  is  stoppered  with  soft-rubber  stopper, 
thereby  making  a  cell  by  means  of  which  an  hydrochloric  acid-antimony 
chloride  solution  can  be  run  on  to  the  surface  and  resulting  hydrogen  formed 
by  reaction  of  acid  on  zinc  collected  and  measured. 

GAS 

Research.  Third  Report  of  the  Research  Sub-Committee  of  the  Gas  Investigation 
Committee  of  the  Institution  of  Gas  Engineers.  Gas  Jl.,  vol.  150,  no.  2978, 
June  8,  1920,  pp.  592-603.  Subject  investigated  was  relative  efficiency  of 
using  different  grades   of   gas. 

Fourth  Report  of  the  Research  Sub-Committee  of  the  Gas  Investigation 
Committee  of  the  Institution  of  Gas  Engineers.  Gas  Jl.,  vol.  150,  no.  2978, 
June  8,  1920,  pp.  604-631,  11  figs.  Description  of  Uddingston  research  station, 
and  account  of  work  there  performed. 

GAS  ENGINES 

Carburation  Requirements.  Carburation  Requirements  of  a  Typical  Gas  Engine, 
P.  A.  Tice.  Automotive  Industries,  vol.  42,  no.  26,  June  24,  1920,  pp.  1452- 
1457,  17  figs.  From  work  done  with  Hinkley  4.5  X  5.5-in.  four-cylinder, 
overhead  valve,  heavy-duty  engine,  it  was  concluded  that  relative  engine  speed 
has  little  effect  on  fuel  utilization  working  cylinder  pressures  and  carburation 
requirements,  relative  load  of  engine  being  dominant  controlling  factor  and 
apecific  working  pressures  direct  functions  of  relative  vapor  content  of  charge. 

Indicator  for.  A  New  High-Speed  Gas-Engine  Indicator.  Power,  vol.  51,  no. 
18,  May  4,  1920,  pp.  720-722,  5  figs.  Design  developed  by  United  States 
Bureau  of  Standards  to  meet  special  research  requirements. 

Mine  Service.  The  Gas  Engine  at  the  Mine.  Gas  Engine,  vol.  22,  no.  7,  July 
1920,  pp.  222-224,  4  figs.  Combined  gas-engine  and  steam-turbine  installation 
at  Bergmannsglueck  mine  at  Buer  in  Westphalia,  Germany. 

GASES 

Entropy  op.  The  Entropy  of  Gases,  Richard  C.  Tolman.  Jl.  Am.  Chem.  Soc, 
vol.  42,  no.  6,  June  1920,  pp.  1185-1193.  Comparison  of  experimental  results 
for  entropy  of  gases  at  one  atmosphere  and  298  deg.  absolute,  and  results 
theoretically  determined. 

GASOLINE 

Cracking  Processes.  Motor  Gasoline  from  Heavier  Hydrocarbons,  Fred  W. 
Padgett.  Mech.  Eng.,  vol.  42,  no.  7,  July  1920,  pp.  400-402  and  426.  Partic- 
ulars regarding  its  preparation  by  various  cracking  processes,  together  with 
discussion  of  theory  of  cracking  and  notes  on  present  status  of  industry. 

See  also  Natural  Gas,  Gasoline  from. 

GASOLINE  ENGINES 

Slow-Running.  The  Limits  of  Slow  Running,  A.  Johnson.  Automotive  Engr. , 
vol.  10,  no.  139,  June  1920,  pp.  231-232,  1  fig.  Torque  curve  is  constructed 
for  four-cylinder  engine  running  without  load,  and  equations  of  velocities 
are  computed  from  which  it  is  found  that  minimum  velocity  on  which  engine 
can  run  with  regularity  is  145  r.  p.  m. 

GEARS 

Warpage  in  Heat-Treating.  Discussion  on  Warpage  of  Gears  During  Heat  Treat- 
ing Operations.  Proc.  Steel  Treating  Research  Soc,  vol.  2,  no.  11,  1920, 
pp.  20-24,  and  p.  55.     Opinions  expressed  by  various  manufacturers. 

GYPSUM 

Specifications.  Report  of  Committee  C-ll  on  Gypsum.  Twcntv-Third  Annual 
Meeting,  Am.  Soc  for  Testing  Matls.,  June  22-25.  1920,  30  pp.  1  fig.  Proposed 
revised  tentative  specifications  for  gypsum  and  calcium  gypsum,  and  proposed 
revised  tentative  methods  for  tests  of  gypsum  and  ground  gypsum  production. 


HANDLING   MATERIALS 

Cost  of  Cost  of  Handling  Material.  C.  S.  Bundesman.  Indus.  Management, 
vol  60,  no.  1  July,  1920,  pp.  11-12,  5  figs.  Writer  claims  that  in  manv  plants 
material  control  is  neglected,  and  its  costs  practically  unknown  and  urges 
analyzing  each  step  in  handling  materials  and  determining  cost  of  each  opera- 
tion.    Record  obtained  in  factories  from  these  analyses  are  known 


HARBORS 


See  Waves,  Force  of. 


HEAT  TREATMENT 
See  Steel,  Heat  Treatment  of. 

HEATING  AND  VENTILATION 

Research  Research  Work  in  Heating  and  Ventilating  Engineering.  Ironmonger, 
vol.  61  no  2429,  June  5,  1920,  pp.  92-93.  Report  of  Conference  called  by 
Council  of  Institution  of  Heating  and  Ventilating  Engineers,  and  attended  by 
delegates  from  Royal  Institution  of  British  Architects,  the  Institute  of  Builders, 
r  e£tr.'c:aJ  Resea^h  Committee,  the  Institution  of  Gas  Engineers,  the  Society 
of  British  Gas  Industries,  the  British  Electrical  and  Allied  Manufacturers' 
Association,  the  Association  of  Engineers-in-Charge,  and  a  Representative 
lrom  Department  of  Scientific  and  Industrial  Research. 

HEATING,  STEAM 

Central-Station  The  Great  Central  Heating  Stations  in  Germany  (Enquete 
sur  ies  grandes  centrales  thermiques  en  Allemagne),  Henry  Diete'rlen  Cha- 
leur  et  Industrie,  no.  2,  Apr.  1920,  pp.  85-92,  3  figs.  Processes  and  apparatus 
employed  for  removing  gas  from  boiler  feedwater.     (Continuation  of  serial.) 

HEAVY-OIL  ENGINES 

Ingersoll-Rand.  The  New  Ingersoll-Rand  Stationary  Engine.  Gas  Engine,  vol 
22,  no.  7,  July  1920,  pp.  201-205,  13  figs.  Vertical  multi-cylinder  single-acting 
tour-cycle  type,  having  automatic  ignition  with  low  compression. 

Liquid   Fuel,   Application   of.     The  Application   of   Liquid   Fuel   to   Heavy-Oil 
Lngines,  A.  J.  Wilson.     Jl.  Instn.  Petroleum  Technologists  &  Rec  of  Trans 
vol.  6,  no.  22,  April  1920.  pp.  141-165  and  (discussion),  pp.  165-185,  16  figs. 
Compilation  of  data  published  in  technical  papers. 

HOSE 

Steam.  Construction  of  Steam  Hose,  John  M.  Bierer.  Twenty-Third  Annual 
Meeting,  Am.  Soc  for  Testing  Matls.,  June  22-25,  1920,  6  pp.  From  experi- 
ments made  it  was  concluded  that  steam  hose  with  seamless  tubes  is  superior 
in  endurance  to  hose  with  tube  built  up  in  plies,  and  that  steam  hose  with  its 
fabric  element  a  simple  duck  of  several  sufficient  plies  is  superior  in  enduring 
to,  and  practically  as  good  in  contraction  and  expansion  as,  a  hose  made  of 
less  plies  of  duck  supplemented   by  plies  of   braiding. 

HOUSING 

Industrial,  Examples  of.  Company  Housing  in  Anthracite  Region  of  Pennsylvania, 
Leifur  Magnusson.  Monthly  Labor  Rev.,  vol.  10,  no.  5,  Mav  1920,  pp.  186- 
195,  5  figs.  Based  on  survey  by  Bureau  of  Labor  of  6853  dwellings.  Types 
of  houses  used  are  described  and  data  is  given  in  reference  to  cost  of  mainte- 
nance, administration,  etc. 

Home  Owning  Plan  of  Corporation  is  Popular.  Iron  Age,  vol.  105, 
no.  25,  June  17,  1920,  pp.  1730-1732,  8  figs.  Types  of  houses  being  built  for 
employees  by  United  States  Steel  Corporation. 

HYDRAULICS 

Research.  The  Need  for  an  Endowed  American  Hydraulic  Laboratory,  Clemens 
Herschel.  Eng.  News-Rec,  vol.  84,  no.  26,  June  24,  1920.  pp.  1239-1241. 
In  paper  on  "An  Improved  Form  of  Weir  for  Gaging  in  Open  Channels," 
presented  by  writer  before  The  American  Society  of  Mechanical  Engineers, 
he  gave  illustrations  of  need  of  better  hydraulic  testing  facilities  and  presented 
arguments  for  a  great  hydraulic  laboratory.  He  makes  further  comments 
in  present  paper. 

HYDROELECTRIC  DEVELOPMENTS 

U.  S.,  Data  on.  Development  of  National  Water-Power  Resources — II.  Elec. 
Rev.  (Chicago),  vol.  76,  no.  25,  June  19,  1920,  pp.  1009-1014,  3  figs.  Dis., le- 
sion and  compilation  of  data  presented  in  report  of  Water-Power  Development 
Committee  of  Nat.  Elec.  Light  Assn.  at  its  recent  convention. 

HYDROELECTRIC  PLANTS 

California.  Progress  of  Power  Industrv  in  Far  West.  Frank  G.  Baum.  Elec. 
World,  vol.  75,  no.  21,  May  22,  1920,  pp.  1189-1195.  11  fijis  Location  and 
storage  characteristics  of  undeveloped  primary  water-power  sites  in  California 
totaling  3000  hp.  Plans  for  future  development  of  these  sites,  covering 
engineering  features  and  need  of  favorable  legislation. 

France.  Hydro-Electric  Plants  of  French  System,  Cucien  A.  11.  Pahin.  Elec. 
World,  vol.  75,  no.  25,  June  19,  1920,  pp.  1411-1413.  4  figs.  Two  stations, 
one  supplying  15,000  kw.  and  another  supplying  26.000  kw.,  were  rushed  to 
completion  for  war  purposes.  Five  power  stations  will  be  ultimately  developed. 
Power  is  employed  for  operating  electrified  section  of  Midi  Ry.  across  Pyrenees 
Mountains  between  France  and  Spain. 
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Interconnection  of.     Interconnection  in  Southern  Vermont.     Elec.   World,   vol. 
pp.  9-12.      Records  of  savings  in  fuel  and  water  by  inter- 
connection of  hydroelectric  sources  in  southern  Vermont. 

Silt  Disposal.  oma    Hydro-]  I  ictric  Plant,  Llewellyn  1 

il   51,  no.  is,  Maj   i.  1920,  pp  i  figs      Development  consists 

of  50-ft.  concrete  dam  diverting  water  across  bend  in   river  with   10-000-ft. 
tunnel. 

See  also  Reservoirs;  Water  Power. 

ICE  PLANTS 

Concrete  Freezing  Tanks.     Construction  a  Concrete  Freezing  Tank.  \\  .  A.  Darter. 
■  .  vol   24,  no.  L3,  July  1.  1(120,  pp.  665-666,  -'  figs.     Method  of 
Utilising  old  steel  tanks  as  forms  in  making  new  concrete  tanks. 

Storvge    Cu'acity.     Determining    Advantageous    Ice    Storage    Capacity,    F.    E. 
thews.     Am.  Soc.   Refrig.  Engrs.  Jl.,  vol.   0,  no.  3,   Nov.   1919,  pp.   196- 
200,  2  figs      (  i  of  graph  representing  storage  and  sale  for  entire 

year.     Paper  read  before  Eastern  Ice  Manufacturers'  Assn. 

INDUCTION  COILS 

\ik-Core.  The  Design  of  Air-Core  Inductance  Coils  of  Minimum  Weight  for  a 
Given  Inductance  and  Resistance,  C.  O.  Gibbon.  Jl.  Am.  Inst.  Elec.  Engrs., 
vol.  39,  no.  7,  July  1920,  pp.  660-665,  2  figs.  General  outline  of  theory.  It  is 
determined  thai  reluctance  of  total  magnetic  path  is  twice  that  of  portion  of 
path  through  coil,  for  maximum  efficiency  coils. 

INDUSTRIAL  MANAGEMENT 

Gre\t  Britain.  Scientific  Management  in  Great  Britain,  Clarence  H.  Northcott. 
Indus.  Management,  vol.  60,  no.  1,  July  1920,  pp.  57-58.  Experience  during 
eight  years  of  firm  of  Hans  Renold,  which  was  one  of  first  to  institute  works 
in  ( ireat  Britain. 
Scientifie  Management:  A  Solution  of  the  Capital  and  Labour  Problem, 
J.  M  Scott-Maxwell.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no.  291,  May  1920,  pp. 
329-342  and  (discussion),  pp.  342-376,  2  figs.  It  is  urged  that  by  generalization 
of  industrial  management  in  industry,  progress  of  reconstruction  can  be 
accellerated  in  England. 

PRINCIPLES.  The  Principles  of  Industrial  Management  (Les  principes  de  L'Organi- 
sation  industrielle),  Danty-LaFrance.  Vie  Technique  &  Industrielle,  vol.  1, 
no.  3,  May  1920,  pp.  123-127.  Industrial  management,  it  is  said,  is  not  a 
science  based  upon  mathematical  principles,  but  rests  upon  faithful  observa- 
tion- ,  .i  rule-  i"  1  methods  of  procedure.  Necessity  of  standardizing  conditions 
of  work,   writing  instructions  and  other  practices  is  concluded. 

Production  Control.  Shop  Production-Control  and  Accounting  Systems,  A.  G. 
Drefs.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July  1920,  pp.  33-38,  3  figs. 
Graphical  method  is  suggested  for  securing  complete  factory  costs. 

Production  Systems.  British.  Production  Methods  jn  the  British  Automobile 
Plants,  M  W.  Bourdon.  Automotive  Industries,  vol.  42,  no.  26,  June  24,  1920, 
pp.  1461-1462.  Despite  schedules  for  larger  outputs  English  factories,  it  is 
said,  generally  continue  pre-war  methods  of  machining  and  assembling.  There 
is,  however,  it  is  noted,  greater  accuracy  in  manufacture  and  greater  tolerance 
where  narrow  limits  are  unnecessary,  as  for  instance,  in  external  finish. 

Rooting  Routing  Machine  Parts  Through  the  Factory,  J.  A.  Urquhart.  Iron 
Age,  vol.  105,  no.  20,  May  13,  1920,  pp.  1375-1379,  9  figs.  System  covering 
ordering,  planning,  scheduling  and  dispatching  in  use  'by  Brown  &  Sharpe 
Mfg 

Shipyards.     Industrial   Organization   Applied   to   Shipyard   Management,   Norman 
Howard.     Indue    Management,  vol.  60,  no.   1.  July  1920,  pp.  38-42,  7  figs. 
d  nut  as  standard  practice  by  Industrial  Management  Section 
,,i   Emergi  in  \    Meet  Corporation. 

Storekf.ei'Ing.  Scientific  Management — XIV,  Henry  Atkinson.  Eng.  &  Indus. 
Management,  vol.  3,  no.  25,  June  17,  1920,  pp.  771-774,  3  figs.  Methods  of 
storekeeping. 

See  also  Time  Study. 

INLAND  WATERWAYS 

Automotp.  I  Water  Borne  Transportation  for  Automotive  Shipments. 

nberry.     Automotive  Industries,  vol.  43,  no.  1,  July  1,  1920, 
pr).  28-30,   1   fig.     Survey  of  possibilities  of  such  transportation  based  upon 
rience  of  several  companies. 

Transportation  R  ites.     Influence  of  Capacity  of  Ships  Upon  Transportation  Rates 

luence  de  la  capacity  des  bateaux  sur  les  frais  de  transports  par 

canaux),  M    Galliot.     Annalesdes  Pontsct  Chausse'es,  vol.  54,  no.  1,  Jan.-Feb. 

Procedure  is  suggested  for  calculating  most  economical  tonnage 

for  ships  operating  in  C8  nal  total  cost  of  construction,  operation  and 

mail  mal,  total  traffic  it  carries,  etc. 

INSULATORS,  ELECTRIC 

Electrical  '  haracteristic;-  o  pension  Insulator — II,  F.  W.  Peek, 

.11     \m,    U,  t    Elec   Engrs.,  vol.  30,  no.  7,  July  1920,  pp.  623-630,  23  figs. 
Dm  oi    at  ."lie"    :ii",e  100  kv.  are  reviewed  and  compared 

v.  iti.  .  Lower  volt  > 

Tint  Voltagi    Dutii     "i  Long  Suspension  Insulators,  Harris  J.  Ryan  and 

Henry  II    Henline,  Jl,  Am    in  I    Elec   Engrs.,  vol.  39,  no.  7,  July  1920,  pp 

831-6301  21   In"      Potentiometei   nn-.-i.-ui < tik-hi .-  wen-  made  of  maximum  and 

occurring  in  stri:  up  of  10-in.  cap  and  pin  type 

urn'  ■.  i  re  varied  from  2  to  20.      It  i-  e linlei]  thai 

gucv  ulatoi  '""'    "'  common  u  e  can  bi   sati  factorily  employed  for 

ulaloi      I"'    -'  >0  I.  v     hue-,  I  I  hat      tale      Im  Id     'i|in    it  e  forms 

will  lower  maximum  unit  voltage  duties  so  as  to  permit  satisfactory  insulation 
of  lines  for  use  of  volt  -  ibovelSOkv. 


IRON-CARBON  ALLOYS 

Graphitization.  On  the  Graphitization  in  Iron-Carbon  Alloys,  Kuniiehi  Tawara 
and  Genshichi  Asahara.  Jl.  College  of  Eng.,  Tokio  Imperial  University,  vol. 
9,  no.  6,  Nov.  25,  1918,  pp.  197-237,  38  figs,  partly  on  12  supp.  plates.  Various 
alloys  with  carbon  content  ranging  from  2  to  4  per  cent  were  east  under  different 
conditions.  Factors,  such  as  casting  temperature,  temperature  of  mold,  time 
and  mode  of  cooling,  were  found  to  do  nothing  more  than  define  solidifying 
velocity  of  molten  metal  and  cooling  velocity  of  it  after  solidification.  It  is 
concluded  that  under  the  same  conditions  the  higher  the  temperature  of  a 
molten  is,  the  more  graphitization  occurs.  Graphite  was  produced  at  tem- 
peratures of  1100  deg.  cent,  and  1000  deg.  cent.,  the  former  being  the  more 
favorable  while  it  was  not  at  temperature  of  900  deg.  cent. 

IRON  FOUNDING 

Ingot  Mold  Casting.  Large  Ingot  Mold  Casting.  Iron  Age,  vol.  105,  no.  20.  May 
13,  1920,  pp.  1365-1366,  3  figs.  Molding  and  pouring  problems  in  making 
114-ton  iron  mold. 

Modern  Practice.  How  Machine  Castings  Are  Made.  Foundry,  vol.  48,  no.  10, 
May  15,  1920,  pp.  379-383,  8  figs.  Practice  of  modern  foundry  company. 
Mechanical  equipment  makes  it  possible,  it  is  said,  to  produce  castings  con- 
forming to  severe  specifications  with  unskilled  labor. 

Pouring  Direct  from  Blast  Furnace.  Making  Ore  Pile  Part  of  Automotive  Plant, 
F.  L.  Prentiss.  Iron  Age,  vol.  105,  no.  19,  May  6,  1920,  pp.  1295-1302,  14  figs, 
partly  on  supp.  plate.  Plan  of  Henry  Ford  to  pour  castings  direct  from  blast 
furnace. 


KILN  DRYING 


See  Aircraft  Construction  Materials. 


LATHES 

Increasing-Lead  Screw  Cutting.  Screws  with  an  Increasing  Lead.  Machy. 
(Lond.),  vol.  16,  no.  398,  May  13,  1920,  pp.  173-174.  Lathe  for  machining 
such  screws. 

Line-Bearing  and  Flange-Turnkng.  Wickes  Crankshaft  Line-Bearing  and  Flange- 
Turning  Lathe,  J.  V.  Hunter.  Am.  Mach.,  vol.  53,  no.  3,  July  15,  1920,  pp. 
99-100,  4  figs.  Line  of  lathes  specially  adapted  to  turning  line  bearings  and 
flanges  on  automotive  crankshafts. 

LEAD  METALLURGY 

Roasting  and  Smelting.  Roasting  and  Lead-Smelting  Practice  at  the  Port  Pirie 
(S.  A.),  Plant  of  the  Broken  Hill  Association  Smelters  Proprietary,  Ltd.,  Gilbert 
Rigg.  Bui.  of  Insts.  of  Min.  &  Metallurgy,  no.  188,  May  1920,  15  pp.  Ex- 
periments which  led  to  adoption  of  double  Dwight-Lloyd  method. 

LIGHTING 

Factory.  High  Intensity  Factory  Illumination,  M.  A.  Smilari.  Iron  Age,  vol.  105, 
no.  21,  May  10,  1920,  pp.  1428-1431,  5  figs.  Economic  and  social  effects.  Speci- 
fications for  artificial  sources  of  light.  Range  of  intensities  for  various  kinds  of 
work. 

Illumination  Intensity.  Predetermining  Foot-Candle  Illumination,  I.  W.  Gross. 
Elec.  World,  vol.  75,  no.  25,  June  19,  1920,  pp.  1423-1425,  2  figs.  Chart  for 
determining  vertical  illumination  on  horizontal  plane  at  any  distance  below 
center  of  light  from  2  ft.  up  to  100  ft.  and  along  horizontal  plane  up  to  distance 
of  300  ft.  on  each  side  of  unit. 

LIGNITE 

Surface  Mining.  Apparatus  for  Handling  Lignite  in  Surface  Mining  (Braunkohlen- 
forderbahnen).  W.  Metz.  Fordertechnik  u.  Frachtverkehr,  vol.  13,  no.  1, 
Jan.  9,  1920,  pp.  4-7,  10  figs.  Describes  improvements  in  excavating  and  trans- 
porting which  have  reduced  costs  of  operation. 

LOCOMOTIVE  BOILERS 

Superheater  Locomotive.  Locomotive  Boilers.  Ry.  Engr..  vol.  41,  no.  485,  June 
1920,  pp.  254-258,  9  figs.  Sectional  drawings,  etc.,  of  large  boilers  utilized  by 
Lancashire  and  Yorkshire  Ry.  Co.  on  0-8-0  type  superheater  locomotives. 

LOCOMOTIVES 

Auxiliaries,  Air  Consumption  of.  Air  Consumption  of  Locomotive  Auxiliaries. 
Ry .  Mech.  Engr.,  vol.  94,  no.  6,  June  1920.  pp.  395-398,  3  figs.  Cost  of  wasted 
air  shown  and  condemning  limits  proposed  to  raise  standard  of  maintenance. 
Abstract  of  committee  report  and  discussion,  presented  at  annual  convention 
of  Air  Brake  Assn. 

Rebuilding.  A  Useful  Locomotive  Rebuild.  Ry.  Engr.,  vol.  41,  no  485,  June  1920, 
pp.  259-262,  7  figs.  Illustrated  description  of  rebuilding  of  class  "E"  express 
locomotive  on  South-Fast  em  &  Chatham  Ry.,  special  features  being  small  in- 
crease in  weight  and  greatly  increased  efficiency. 

Repair  Costs.  Reducing  Cost  of  Locomotive  Repairs,  S.  W.  Mullinix.  Ry.  Rev., 
vol.  66,  no.  20,  May  15,  1920,  pp.  795-797.  Rearranging  and  regrouping 
machines,  dividing  shops  into  separate  departments  and  other  means  of  reducing 
costs.     Paper  read  before  West.  Ry.  Club. 
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MACHINE  TOOLS 

Railway-Shop.  New  Special  Machines  for  the  Machining  of  Rolling  Stock  Parts 
(Xeue  Sondermaschinen  fur  die  Bearbeitung  von  Eisenbahnfahrzeugteilen). 
Der  praktische  Maschinen-Konstrukteur,  vol.  53.  no.  2,  Jan.  15,  1920,  pp.  4-7,  8 
figs.  Describes  various  special  machines  manufactured  by  the  machine-tool 
factory  of  H.  Wagner  &  Co.,  Ltd.,  including  special  milling  machine  for  machin- 
ing car  brackets,  horizontal  boring  machine  for  tires,  and  a  buffer  head  lathe. 


Mine  Hoisting.  A  Mine  Hoisting  Duty  Cycles  in  Operation,  M.  A.  Whiting.  Coal 
Industry,  vol.  3,  no.  6,  June  1920,  pp.  272-277,  7  figs.  Certain  specific  hoisting 
conditions  in  practical  operation  at  coal  mine  are  given  as  example,  and  results 
obtained  in  actual  practice  are  graphically  illustrated  and  described. 

Safety  Devices.  Safety  Devices  Applied  in  Winding,  Robert  M.  Metcalfe.  Colliery 
Guardian,  vol.  119,  no.  3101,  June  4,  1920,  pp.  1572-1574,  10  figs.  Paper  read 
before  South  Wales  Inst,  of  Engrs. 


MACHINERY 

Power  Requirements  of.  The  Power  Consumption  of  Machines,  Hubert  E.  Collins. 
Indus.  Management,  vol.  00,  no.  1,  July  1920,  pp.  35-37,  Summary  of  records 
from  several  plants  including  data  on  drive  for  screw  machines. 

MANGANESE  STEEL 

Properties.  Properties  of  Manganese  Steels,  Jerome  Strauss.  Proc.  Steel  Treating 
Research  Soc,  vol.  2,  no.  11.  1920,  pp.  14-19  and  p.  47,  8  figs.  Table  of  elastic 
limits,  ultimate  strengths,  and  elongations  of  copper,  nickel  and  manganese 
steels.  By  manganese  steels  are  meant  those  which  contain  over  1  per  cent 
manganese. 

MARINE  BOILERS 

"Water-Tube  vs.  Cylindrical.  Water-Tube  versus  Cylindrical  Boilers  in  the  Mercan- 
tile Marine,  A.  Spyer,  Steamship,  vol.  31,  no.  371 ,  May  1920,  pp.  257-260.  Uni- 
versal adoption  of  water-tube  boilers  in  world's  navies  is  pointed  out.  Its  slow 
adoption  in  mercantile  navy  is  attributed  to  difficulty  of  determining  best  type 
to  use,  necessity  of  fresh  water  feed  and  increased  initial  and  maintenance  cost. 
Paper  read  before  Liverpool  Eng.  Soc. 

MARINE  STEAM  TURBINES 

Main  Exhaust  Pipes.  Design  of  Main  Exhaust  Pipes  fo  Turbines,  Cyrus  Hankins. 
Int.  Mar.  Eng.,  vol.  25,  no.  7,  July  1920,  pp.  583-586,  8  figs.  Details  of  various 
types,  with  notes  on  fitting  of  expansion  joints. 

Monel-Metal  Blades.  Monel-Metal  Blades  in  Destroyer  Turbines,  W.  F.  Rice. 
Power,  vol.  51,  no.  23,  June  8,  1920,  pp.  908-941,  8figs.  Bethlehem  Shipbuilding 
Corporation  put  into  service  during  last  two  years  upward  of  100  destroyers,  all 
of  which  %vcre  fitted  with  monel  turbine  blading.  It  is  stated  that  in  no  case  has 
monel  blading  been  found  to  be  in  bad  condition. 

MEASURING  INSTRUMENTS 

Universal.  A  Universal  Measuring  Machine.  Am.  Mach.,  voi.  53,  no.  2,  July  8, 
1920,  pp.  49-53.  14  figs.  Construction  and  method  of  operation  of  machine 
designed  for  accurate  measurement  of  pieces  of  all  shapes.  Machine  is  intended 
as  primary  standard  of  measurement  for  use  chiefly  in  making  and  checking 
gages.  It  has  been  made  for  some  time  in  Switzerland,  although  it  is  said  to  be  a 
new  machine  to  this  country. 

METALLOGRAPHY 

Instruments  Adapted  to.  The  Microscope  as  Used  in  the  Study  of  Metals,  W.  L. 
Patterson.  Proc.  Steel  Treating  Research  Soc,  vol.  2,  no.  11,  1920,  pp.  26-37, 
27  figs.     Instruments  best  adopted  to  metallography. 

METALS  ' 

Fatigue  of.  Fatigue  of  Metals  Under  Repeated  Stress,  H.  F.  Moore  and  J.  B. 
Kommers.  Iron  Age,  vol.  105,  no.  23,  June  3,  1920,  pp.  1595-1598,  6  figs. 
Also  Blast  Furnace  &  Steel  Plant,  vol.  7,  no.  6,  June  1920,  pp.  368-372,  4  figs. 
Report  of  progress  in  investigation  under  joint  auspices  of  National  Research 
Council,  Engineering  Foundation  and  Illinois  Engineering  Experiment  Station. 
It  has  been  found  that  fatigue  failure  follows  path  through  crystal  grains 
themselves  rather  than  along  their  boundaries.  Thus  primary  cause  of  fatigue 
failure  is  said  to  be  localized  deformation.  Paper  read  befor  Am.  Iron  and 
Steel  Inst. 

Porosity,  Determination  of.  Apparatus  for  the  Determination  of  the  Porosity  of 
Metals,  F.  K.  Bezzenberger  and  R.  A.  Wilkins.  Chem.  &  Metallurgical  Eng., 
vol.  22,  no.  22,  June  2,  1920,  pp.  1031-1032,  2  figs.  Apparatus  for  testinn  ability 
of  nonferrous  castings  to  hold  air  pressure  without  leaking. 


METEOROLOGY 


MINE  LOCOMOTIVES 

Electric.  Changes  that  Experience  has  Dictated  in  Details  of  Combination  Loco- 
motives, John  B.  Hicks.  Coal  Age,  vol.  18,  no.  1,  July  1, 1920,  pp.  20-22.  Devices 
were  introduced  in  combination  trolley  and  storage  battery  locomotives  at  mine 
of  Consolidated  Coal  Co.,  Jenkins.  Ky  „  to  prevent  excessive  rate  of  charge  during 
gassing  stage,  to  make  impossible  a  too  complete  discharge  of  batteries  and  to 
avoid  possibility  of  discharging  batteries  into  trolley  circuits. 

MIXES 

Drainage  with  Air  Lift.     Air  Lift  for  Mine  Drainage,  S.  F.  Shaw.     Eng.  &  Min  .11 
vol.  109,  no.  23,  June  5,  1920.  pp.  12G3-1268,  9  figs.     Practical  data  and  detailed 
description  of  installation  in  Mexico.     Theoretical  quantity  of  air  required  by 
lift.     Details  of  footpiece,  discharge  box,  and  measuring  weir. 

Lighting  and  Eyesight.  Lighting  Conditions  in  Mines,  with  Special  Reference  to 
the  Eyesight  of  Miners,  T.  Lister  Llewellyn.  Illuminating  Engr.,  vol.  13,  no  3, 
March  1920,  pp.  67-79  and  (discussion),  pp.  80-102,  9  figs.  It  is  said  that  nys- 
tagmus is  common  in  all  safety  lamp  pits  and  rare  in  candle  pits.  Standard  of 
illumination  based  on  this  fact  is  suggested  of  one-tenth  of  a  foot-candle  over 
whole  working  area. 

The  Influence  of  Conditions  of  Illumination  Upon  the  Eyesight  of  Workers 
in  Coal  and  Metalliferous  Mines.  Illuminating  Engr..  vol.  13,  no.  3.  March 
1920,  pp.  103-106.  Examinations  of  miners  at  metal  and  coal  mines  in  Belgium 
have  disclosed  the  fact  that  workers  operating  by  inadequate  illumination  from 
safety  lamps  showed  notable  proportion  (more  than  10  per  cent)  of  cases  of 
nystagmus,  whereas  workers  in  same  category  receiving  light,  for  more  than  one 
year  from  incandescent  electric  lamps  (32  candlepower)  showed  no  signs  of 
nystagmus. 

See  also  Gas  Engines,  Mine  Service. 

MIXING 

Management  in.  How  Shall  We  Get  Mining  Efficiency  ?  Edwin  H.  Higgins.  Eng 
&  Min.  Jl.,  vol.  109,  no.  26.  June  26,  1920,  pp.  1398-1406.  List  of  materials 
requiring  systematic  attention  on  the  part  of  mine  managers  and  superinten- 
dents, and  approved  method  of  systematic  observations  and  administration. 

Ontario.  Recent  Developments  in  Mining  in  Northern  Ontario,  James  G.  McMillan. 
Can.  Min.  Inst.  Bui.,  no.  97.  May  1920,  pp.  377-386.  Comparison  of  conditions 
in  gold  and  silver  mines  in  1914-1915  with  those  of  1920. 

MOTOR  BUSES 

New  York.  Motor-Bus  Transportation.  G.  A.  Green.  Jl.  Soc.  Automotive  Engrs., 
vol.  7,  no.  1,  July  1920,  pp.  67-74,  1  fig.  Organization  of  Fifth  Avenue  Coach 
Co.,  New  York. 

Operation.  The  Place  of  the  Bus — V.  Walter  Jackson,  Elec.  Ry.  Jl.,  vol.  56,  no. 
1,  July  3,  1920,  pp.  11'15,  2  figs.  Laws  relating  to  motor-bus  operation  in 
existence  in  various  States  and  cities. 

Tests.  A  Study  of  Road  Impact  and  Spring  and  Tire  Deflection,  A.  F.  Masury.  Jl. 
Soc.  Automotive  Engrs..  vol.  7  no.  1,  July  1920,  pp.  96-98  and  (discussion i, 
pp.  98-102.  Account  of  tests  performed  with  various  models  of  motor  trucks  to 
determine  effect  of  different  spring  and  tire  equipment  on  impact  and  effect  of 
unsprung  weight  upon  road  impact,  as  well  as  effect  of  varying  speed  on  these 
impacts. 

Transmission  Gears.  Gear  Teeth  Sizes  from  the  Standpoint  of  Durability — II, 
Joseph  Jandasek.  Automotive  Industries,  vol.  42,  no.  25,  June  17.  1920,  pp. 
1402-1406,  4  figs.  It  is  claimed  that  calculations  of  gear  teeth  should  be  based 
on  resistance  of  wear  of  teeth  and  not,  as  is  customary,  on  breaking  strength 
of  teeth, 

MOTORSHIPS 

Diesel-Engined.  New  Vickers-Engined  Motorship.  Motorship,  vol.  5,  no.  7, 
July  1920,  pp.  609-615,  7  figs.  Dimensions:  Displacement,  14,000  tons;  fuel 
capacity,  750  tons;  cruising  radius,  68  days;  total  car^n  capacity,  486.000  cu.  ft.; 
length,  425  ft.;  breadth,  molded,  56  ft.;  8  in.;  depth,  molded,  33  ft.;  draft,  20  ft.; 
contract  speed,  10.5  knots;  trial  speed  (on  26  ft.,  2  in.  draft),  11.24  knots. 


Upper  Air,  Properties  of.  Characteristic  Properties  of  Air  at  High  Altitudes  (Les 
proprietes  charact£ristiques  de  l'air  aux  hautes  altitudes).,  A.  Lapreste.  Aero- 
phile,  vol.  28,  nos.  5-6,  March  1-15,  1920,  pp.  66-71,  3  figs.  Based  on  data 
obtained  at  Aeronautical  Observatory  at  Lindenberg,  Germany. 

See  also  Aeroplanes,  Aerophysical  Investigations  with. 

MILLING  MACHINES 

'Grinding  Attachment.  A  Grinding  Attachment  for  a  Milling  Machine,  Jack  Finlav. 
Am.  Mach.,  vol.  53,  no.  3,  July  15,  1920,  pp.  114-116,  3  figs.  Device  for  grinding 
holes  in  pieces  that  are  too  long  to  swing  in  universal  grinder  or  lathe,  or  so 
unwieldly  that  time  required  for  setting  up  is  long  in  comparison  with  that  taken 
for  grinding. 


NATURAL  GAS 

Gasoline  from.  Gasoline  from  X'atural  Gas.  I — Method  of  Removal,  R.  P.  Anderson. 
Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  6.  June  1920,  pp.  547-549,  1  fig.  Principles 
forming  foundation  of  compression,  refrigeration  and  absorption  methods  or 
production  of  gasoline  from  natural  gas  are  enunciated  and  relationships 
between  different  methods  are  explained.  Table  of  properties  of  principal 
gasoline  constituents  and  curves  indicating  vapor  pressures  of  some  of  these 
hydrocarbons  at  different  temperature  are  included. 

Gasoline  Removal,  Effect  of.  Effects  of  Gasoline  Removal  on  the  Heating  Value 
..(  Natural  Gas,  Donald  B.  Dow.  Dept.of  Interior,  Bur.  of  Mines,  technical 
paper,  253,  1920,  23  pp.  2  figs.  Loss  in  B.  t.  u.  value  in  "dry  gas"  ordinarily 
supplied  to  domestic  consumer  was  found  to  be  about  2  per  cent  after  gasoline 
vapor  had  been  removed,  but  for  "casing-head"  gas  percentage  loss  was  found 
to  be  larger. 


198 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


NICKEL 

Rolled  Shapes.     Rolled    Products   of   99    per   rent    Nickel,  Edwin  F.  Cone.     Iron 
vol.  105,  no.  25,  June  17,  1920,  pp.  1713-1716,  9  figs.     Open-hearth  treat- 
ment which  makes  possible  rolling  of  same  shapes  now  produced  in  mild  steel. 

NICKEL-CHROME  STEEL 

Brittleness.  Brittleness  in  Nickel-Chrome  and  Other  Steels. — II,  F.  Rogers. 
Annual  Meeting,  Iron  c:  Steel  Inst..  May  6  &  7,  11120,  5  pp.  2  figs.  Heating  and 
cooling  curves  constructed  from  data  obtained  experimentally.  First  paper 
was  published  in  Jl.  Iron  &  Steel  Inst.,  no.  2,  1919.  pp.  325-328. 

NICKEL  PLATING 
See  Aluminum  Alloys,  Nickel  Plating. 

NOX-FERROUS  METALS 

Specifications.  Report  of  Committee  B-2  on  Non-Ferrous  Metals  and  Alloys. 
Twenty-Third  Annual  Meeting,  Am.  Soc.  for  Testing  Matls.,  June  22-25,  1920, 
33  pp.  Revised  specifications  for  copper  bars  for  locomotive  staybolts,  and  for 
aluminum  ingots  for  remelting  and  rolling:  also  revised  methods  for  chemical 
analysis  of  alloys  of  lead,  tin,  antimony  and  copper. 

OFFICE  MANAGEMENT 

Principles.  Getting  the  Office  Work  Done— I.  Wallace  Clark.  Indus  Manage- 
ment, vol.  60,  no.  1,  July  1920,  pp.  13-16,  3  figs.  Application  of  principles  of 
industrial  management  to  organization  and  management  of  offices. 


See  Petroleum. 


OIL 


OIL  ENGINES 


Steixbecker  Solid-Injection.  The  Steinbecker  Solid-Injection  Engine  Motor- 
ship,  vol.  5,  no.  7.  July  1920,  pp.  625-626,  3  figs.  Constant-pressure  oil  engine, 
built  by  German  Automobile  Construction  Co.,  Ltd.,  Berlin  and  Hanover 
Machine  Co.     (To  be  continued.) 

See  also  Diesel  Engines,  Heavy-Oil  Engines. 

OIL  FIELDS 

Valuation.  The  Classification  of  Undeveloped  Oil  Lands  for  Purposes  of  Valuation, 
,  I  d  ,  •  tconoInlc  Geology,  vol.  55,  no.  4,  June  1920,  pp.  315-327 
1  fag.  Based  on  answers  to  questionnaire  sent  to  geologists  and  petroleum  engi- 
neers requesting  their  views  on  tentative  definitions. 

OIL  FUEL 

Burning.  Recent  Developments  in  the  Design  of  Oil-Burning  Furnaces  (Les  plus 
reeents    proceeds    de    ehauffage    au    mazout).     G.     Lechartier.     Technique 

,.  ^nt^T0'-  2'  'Tk3'  Marehf  1kJ2(? '  PPu  l  V1"1 23'  25  fi«s-  Attention  is  directed 
to  adaptation  to  oil-burning  of  boilers  built  to  burn  coal.  One  installation  in 
Berlin  and  another  m  Rotterdam  are  described.  Results  of  service  tests  of 
various  classes  of  oil  fuels  conducted  at  works  of  Smith  Dock  Co.,North  Shields 
England,  are  quoted.  ' 

Economy.     Economies  Obtained  in  Burning  Oil  .Robert  Sibley  and  C.  H.  Delanv 
5S  Anlo!;;;!^.110-  20,  JUm'  2,i'  l92°'  PP-  1483"1484-      ReSultS  °bUin«l  5 

Industrial  Demand.  Industrial  Demand  for  Oil  as  a  Fuel,  George  Otis  Smith 
Blast  1  urn:,,,  ,v  St.-.-l  I'l:1„t,  vol.  s.  „,,  .;.  .I,,,,,-  192(1,  p„  V,.V»17  I  is  s tated 
hat  first  three  months  of  1920  have  ,,,  al,l,sh,,l  rato  of  domestic  produ  ■  km  that 
rf  ^checked  w.ll  reach  a  total  of  415,000,000  barrels.     Paper  read  before  Am 


OXY-ACETYLENE    CUTTING 

Developments.  Recent  Developments  in  Oxygen  Cutting,  Stuart  Plumley  and 
F.  J.  Napohtan.  Iron  Age,  vol.  105,  no.  22,  May  27,  1920,  pp.  1505-1506,  1  fig 
Development  quoted  as  most  interesting  which  has  occurred  recently  is  suc- 
cessfu  cutting  of  cast  iron.  Theory  and  principles  of  oxy-acetylene  cutting 
of  cast  iron  are  discussed.  ^' 

OXY-ACETYLENE  WELDING 

Pipe  Mains.  Oxy-Acetylene  Welding  of  Pipe  Mains.  Alfred  S.  Kinsey.  Welding 
^fngtr«'  VO';  '  "°,6;  June,192°. .PP-  30-32,  and  p.  38,  4  figs.  Method  of  welding 
joints  on  top  o.  ditch  and  turning  pipe  to  meet  convenience  of  welder  is  said  to 
be  most  efficient  and  economical. 

PARACHUTES 

Stability.  Stability  of  the  Parachute  and  Helicopter,  H.  Bateman.  Nat.  Advisory 
Committee  for  Aeronautics,  report  no.  80,  1920,  1 1  p.  Mathematical  theory. 

PAVEMENTS,  ASPHALT 

Asphalt-Cement  Specifications.  Asphalt  Cement  Qualities  and  Tests  Needed  in 
Specifications  for  Sheet  Asphalt  and  Asphalt  Concrete  Pavemerts,  J  W 
Howard.  Mun  &  County  Eng.,  vol.  58,  no.  6,  June  1920,  pp.  236-236  Qua- 
lities recommended  to  be  specified  include  ductility,  specific  gravity,  penetration 
and  freedom  from  volatile  oil. 

PAVEMENTS,  ASPHALTIC  CONCRETE 

Merits  of.  The  Merits  of  Asphaltic  Concrete  Pavements,  W.  H.  Connell.  Contract 
Rec.,  vol.  34,  no.  25,  June  23,  1920,  pp.  603-605.  Importance  of  properly  main- 
taining asphaltic  concrete  roads  in  order  to  get  maximum  service  from  them  is 
pointed  out.  As  instance  of  successful  maintenance,  Grand  Boulevard  and 
SteT6  of  New  Y<>rk  City,  built  in  1910  and  still  in  perfect  condition,  is  in- 

PAVEMENTS,  BITUMINOUS 

Construction  Methods  Bituminous  Paving  Suggestions,  Theodor  S.  Oxholm. 
Public  Works,  vol.  48,  no  18,  May  15,  1920.  pp.  425-426,  1  fflg.  Corrugating 
base  to  prevent  creeping  of  asphalt  surface,  use  of  old  macadam  as  base,  softnesl 
ot  asphalt  that  gives  best  results,  and  laying  next  to  rails. 

PETROLEUM 

Consumption  in  U.  S  The  Industrial  Demand  for  Oil  and  the  Available  Supply 
George  Otis  Smith.  Automotive  Industries,  vol.  42,  no.  25.  June  17,  1920 
pp.  1419-1421.  Warning  is  issued  that  rate  of  consumption  of  oil  in  United 
States  exceeds  rate  of  production.  Total  consumption  for  year  at  present  rate 
would  be  490,000,000  bbl.,  while  production  is  expected  to  be  415,000,000  bbl. 

Resources  of  U.  S  Industry's  Need  of  Oil,  George  Otis  Smith.  Iron  Age,  vol.  105 
no.  23,  June  3,  1920,  pp.  1584-1586.  Warning  is  issued  that  oil  demand  in  United 
btates  is  now  in  excess  of  supply.  First  three  months  of  1920,  it  is  said  have 
established  rate  of  domestic  production  that  if  unchecked  will  mean  415  000  000 
?W,  2ln%&SZ!Cu$ e  °f  consumPVon  that  will  make  year's  requirements  more 
than  490,000,000  bbl.     Paper  read  before  Am.  Iron  and  Steel  Inst. 

PETROLEUM  INDUSTRY 

Details  of.  The  Petroleum  Industry  (L'industrie  du  petrole),  H.  Pouleur  Revue 
umverselle  des  Mines,  vol.  3,  no,  1,  Sept.-Oct.  1919,  pp.  1-71,  Composition  of 
raw  oil  is  taken  up,  together  with  its  transportation,  its  storage,  and  processes  of 
distillation  are  classified,  and  properties  and  uses  of  each  explained. 

PIERS 


OPEN-HEARTH  FURNACES 
Fbance.    The  Tilting  Open  Hearth's  Future  in  France.    Iron  Age  vol   105  no  22 

q   27.1920.pp      499-1500.      Superiority  ,.|  1k,m,  „,,„.l,  ,       "„  basfc 

'■■I'    !»■"■!,,   ....t  andm,  reasingh  1,  rgede  nandin  Europe  for 'for  mr 

land  of  material  is  noted.    Translated  from  1:,  m„  de  MetaUurgie.       Iorlormer 

<;'""'  ',''"     The  Heating  of  Open-Hearth  Furnaceswith  Lignite  Producer  Gas  ( Die 

l!-  "''""■"    ■,'-'   Marl Fen    mil    Braunkohlengeneratorgas),   Stahl  u  " isen 

0,  no    1,,   \„nl  29,  1920,  pp.  565-567  and  (diseussfon     pp  567-568     It 

,,;",","l   '""    "Kl'    '"  Prific*t,»n   "'    '"-i'luets  in  pro,lurer.s,  so, . -i-,1  -Lt  t  •.".tion 

,"'  '"■/'-"  to  clinSer,  and  additi I     ',     ,,, ,,,',,',:'. 

""1    •"   maintain  as  even.   no1    too  high  temperature    "  hichN 

feflSSf  "f  ,:,r'  l(""-fr— '«■•"•  SL»3 

OSCILLATIONS 
See  Ionic  Valves,  Oscillations. 


Concrete  Roof  Trusses.  Precast  Concrete  Roof  Trusses  in  Panama  Pier  Shed,  Guy 
W.  True.  Eng.  News-Rec,  vol.  84,  no.  26,  June  24,  1920,  pp.  1232-123S  9  figs 
Discussion  of  feasibility  of  concrete  roof  trusses  with  comparisons  of  cost  data 
rtrct611  I*?  "l     M  '  °"e  WHh  roinfor('l'd-co"crete  roof  trusses  and  one  of 

PILES 

Sheet,  Tests  of.     Tests  of  Solid  and  Laminated  Wood  Sheetpiles.     Eng  News-Rec 
vol.  84  no.  25,  June  17  1920.  pp.  1201-1202.     Tests  made  at  Cornell  U.m 
on  quarter-scale  models  under  bending  loads. 

PIPE,  CONCRETE 

Centrifugal  Process.     The  Manufacture  of  Concrete  Pipes  by  'Hume"  Centrifugal 
ffr0(*e,SoonW-  Wo  stenl,olme.      Jl.  South  African  Instn.  Engrs.,  vol    IS    no    I 
May  1920,  pp.  175-181  and  (discussion),  pp.  181-184,  8  figs      Process  at  factory 
of  Hume  Pipe  Co.,  Germiston,  South  Africa.  "w-wry 
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PIPE,  DRAIN 

Tests.  Supporting  Strength  of  Drain  Tile  and  Sewer  Pipe  Under  Different  Pipe- 
Laying  Conditions,  W.  J.  Sehlick..  Iowa  State  College  of  Agriculture  and 
Mechanic  Arts  Official  Publication,  vol.  18,  no.  40,  April  14,  1920,  08  pp.  20 
figs.  It  was  determined  that  supporting  strength  of  pipe  in  ditch  depends 
quite  largely  upon  area  of  foundation  to  which  load  on  pipe  is  transmitted  and 
uniformity  of  distribution  of  pressure  over  this  area.  Factor  of  safety  of  \Yi 
was  found  to  be  both  necessary  and  sufficient  to  prevent  cracking.  Pipe-laying 
methods  are  classified  into  "ordinary,"  "first  class"  and  "impermissible." 
Supporting  strength  of  pipe  laid  according  to  each  of  these  methods  was 
determined. 


PLIOTRONS 


See  Vacuum  Tubes,  Pliotron. 


POTASH 

Kei.p  Distillation.  Potash  from  Kelp.  II — The  Experimental  Distillation  of  Kelp 
at  Low  Temperatures,  G.  C.  Spencer.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  7. 
July  1920,  pp.  082-084.  1  fig.  Sixteen  distillations  of  dried  kelp  made  in  oil- 
jacketed  wood  retort  at  temperatures  not  exceeding  320  deg.  cent,  yielded,  it  is 
said,  aqvieous  liquor,  tar,  and  non-inflammable  gas.  Residual  charcoal  is 
believed  to  have  been  insufficiently  heated  either  for  good  extraction  of  potash 
or  for  use  as  filtering  medium. 

POWER 

Development  in  United  States.  A  Study  of  Power  Development  and  Suggestions 
for  Future  Progress,  L.  W.  W.  Morrow.  Power,  vol.  51,  no.  23,  June  8,  1920, 
pp.  922-924,  4  figs.  Charts  showing  growth  of  annual  coal  consumption,  horse- 
power used  in  manufacture,  and  central  stations  in  United  States. 

POWER  FACTOR 

Variations.  Variations  of  Power  Factor  in  Terms  of  Variations  of  Active  Compo- 
nent (Les  variations  du  facteur  de  puissance  en  fonction  des  variations  de 
la  composante  active),  P.  Rieunier.  Revue  g£nerale  de  l'Eleetricite,  vol.  7, 
no.  23,  June  5,  1920,  pp.  755-708,  7  figs.  Analytical  study  of  general 
formula.     (Concluded.) 

POWER  GENERATION 

Gas  vs.  Electricity.  Note  on  the  Thermal  Efficiency  of  the.  Generation  and  Use  of 
Gas  and  Electricity,  Dugald  Clerk.  Gas  Jl.,  vol.  150,  no.  2980.  June  22,  1920. 
pp.  778-782.  Discussion  of  figures  given  as  relative  thermal  efficiencies  of  gas 
and  electricity  in  generation,  distribution,  and  use  for  heat,  power,  and  light, 
in  diagram  published  in  Gas  Journal,  Feb.  10,  1920,  p.  295.  According  to 
those  figures  ultimate  efficiency  of  gas  for  heating  is  much  greater  than  that  of 
electricity;  for  producing  motive  power,  efficiency  is  greater  by  gas  than  by 
electricity;  and  for  producing  light,  advantage  is  in  favor  of  electricity. 

PRESSES 

Guard  for.  A  Simple  and  Effective  Press  Guard,  Leroy  W.  Allison.  Am.  Mach., 
vol.  52,  no.  25,  June  17,  1920,  pp.  1303-1304,  1  fig.  Describes  guard  used  in 
connection  with  the  Sheridan  press,  consisting  of  perforated  or  expanded  metal 
sheets  attached  to  machine  both  on  "operating"  and  "take-away"  sides, 
permitting  operator  feeding  press  to  insert  leather  under  guard,  and  preventing 
attendant  on  "take-away"  side  from  removing  leather  until  it  protrudes  from 
under  guard. 

PRODUCTION 

Comparative,  Test  of.  Interesting  Test  of  Comparative  Production.  Iron  Age, 
vol.  105,  no.  22,  May  27, 1920,  p.  1513.  Employees  of  American  MultigraphCo. 
Cleveland,  have  proposed  through  their  representatives  to  management  to  put 
out  as  large  product  in  eight  hours  as  in  nine  or  return  to  old  schedule.  Experi- 
ment is  now  being  conducted  and  results  will  be  determined  in  six  months. 

PROPELLERS,  SHIP 

Low-Powered  Merchant  Ships.  Propellers  for  Low-Powered  Merchant  Ships,  S.  M. 
Robinson.  Jl.  Am.  Soc.  Naval  Engrs.,  vol.  32,  no.  2,  May  1920.  pp.  237-241, 
2  figs,  Chart  is  constructed  which  gives  required  horsepower  for  various  pro- 
peller diameters. 

PUBLIC  UTILITIES 

Valuation.  Valuation  of  Public  Utilities,  F.  W.  Ballard,  Jl.  Cleveland  Eng.  Soc, 
vol.  12,  nos.  2  and  3,  Sept.-Nov.  1919,  pp.  147-154  and  (discussion),  pp.  154-159. 
Determination  of  "fair  value"  for  rate-making  purposes. 

PULVERIZED  COAL 

Comparison  with  Stokers.  Pulverized  Coal  Versus  Stokers  for  Boilers.  Iron  Age. 
vol.  105,  no.  20,  June  24,  1920,  pp.  1798-1800.  Comparison  of  equipment  and 
operating  costs.     Factors  to  be  considered  in  converting  existing  plant. 

Distributing  Systems.  Pulverized  Coal  Distributing  Systems  Joseph  F.  Shadgen. 
Iron  Age.  vol.  105,  no.  21,  May  20.  1920,  pp.  1423-1420.  Coal  powder  and  its 
characteristics.  Storage  and  feeding  devices.  Pneumatic  transportation  by 
suspension,  pressure  and  emulsion  methods. 

Equipment,  Test  of.  Test  of  Pulverized  Fuel  Equipment,  John  Anderson.  Com- 
bustion, vol.  3,  no.  1,  July  1920,  pp.  17-21,  )  fig.  Tabulated  results  obtained  in 
tests  performed  at  Oneida  Street  plant  of  Milwaukee  Elec.  Ry.  &  Light  Co. 


PUMPS,  CENTRIFUGAL 

Impellers.  Researches  on  the  Theory  of  the  Action  of  Centrifugal  Pump  Impellers, 
Otogoro  Miyagi.  Technology  Reports  of  the  Tohoku  Imperial  University, 
Sendai,  Japan,  vol.  l,no.  1,  100pp.,  24  figs.     Mathematical  study. 

See  also  TTa(er  Works,  Centrifugal  Pumps. 

Subterranean  Receiving  Antenna.  The  LTse  of  Ground  Wires  at  Remote  Control 
Stations,  A.  Holt  Taylor  ard  A.  Crossley.  Proc.  Inst  Radio  Engrs  ,  vol.  8, 
no.  3,  June  1920,  pp.  171-1992,  9  figs.  Lay-out  andjnstallation  of  several  such 
Naval  "remote"  control  stations  is  given. 


RADIOTELEPHONY 

Aeroplane.  Wireless  Telephonv  on  Aeroplanes,  C.  E.  Prince.  Jl.  Inst.  Elec.  Engrs., 
vol.  58,  no.  291,  May  1920,  pp.  377-384  and  (discussion)  pp.  384-390,  6  figs. 
Method  of  Roy.  Air  Force. 

Simultaneous  Transmission  and  Reception.  Simultaneous  Transmission  and 
Reception  in  Radio  Telephony,  Noboru  Marumo.  Proc.  Inst.  Radio  Engrs., 
vol.  8,  no.  3,  June  1920,  pp.  199-219,  14  figs.  After  reviewing  methods  of  duplex 
radio  communications  previously  proposed,  writer  describes  a  divided-branch 
antenna  arrangement  with  supplementary  balancing  coil,  for  this  purpose. 
Theory  and  mode  of  adjustment  of  system  are  explained.  Application  of  this 
method  in  practice  to  ship-to-shore  radiotelephony  is  analyzed,  and  reference  is 
made  to  necessary  wire-to-radio  and  reverse  transfers. 

RAILS 

Basic  Open-Hearth  Steel.  Basic  Open-Heart  Steel  Rails,  Cecil  J.  Allen.  Ry. 
Engr.,  vol.  41,  no.  485,  June  1920,  pp.  243-245.  Notes  on  their  composition  and 
properties  and  discussion  on  analysis  of  various  casts. 

Pipeless  Products,  from  Annular  Blooms.  Pipeless  Rolled  Products  from 
Annular  Blooms,  C.  A.  Witter.  Iron  Age,  vol.  105,  no.  23,  June  3.  1920,  pp. 
1593-1595,  3  figs.     Proposed  method  of  making  rails  from  individual  ingots. 

Titanium-Treated.  Service  Results  with  Titanium-Treated  Rail.  Ry.  Maintenance 
Engr.,  vol.  16,  no.  5.  May  1920,  pp.  197-198.  Statistics  showing  that  failures 
for  titanium-treated  open-heart  steel  rails  in  service  have  been  48  per  cent  of 
average  for  untreated  open-hearth,  and  those  for  titanium-treated  bessemer  only 
21  per  cent  of  those  for  untreated  bessemer.  From  Bui.  81  of  Rail  Committee 
of  Am.  Ry.  Eng.  Assn. 


RAILWAY  MANAGEMENT 
See  Cost  Accounting,  Raihcay. 

RAILWAY  MAINTENANCE 

Inspection  of  Freight  Equipment.  The  Inspection  of  Freight  Equipment,  L.  K. 
Sillcox.  Ry.  Mech.  Engr.,  vol.  94,  no.  0,  June  1920,  pp.  369-373.  Maintenance 
of  trucks,  lubrication  and  packing  of  journal  boxes,  defects  of  wheels  and  axles. 
Sixth  of  series  of  articles. 

Rolling  Stock.  Railroads  Need  Modern  Machine  Tools,  Roy  V.  Wright.  Rv.  Mech. 
Engr.,  vol.  94,  no.  0,  June  1920,  pp.  359-362,  3  figs.  It  is  urged  that  more  critical 
and  scientific  attention  be  given  to  upkeep  of  cars  and  locomotives.  Address 
given  before  Nat.  Machine  Tool  Builders'  Assn. 

RAILWAY  OPERATION 

Freight  Handling.  The  Flow  of  Freight  Through  Transit  Sheds,  H.  McL.  Harding. 
Eng.  World,  vol.  17,  no.  1,  July  1920,  pp.  9-10.  It  is  emphasized  that  a  constant 
flow  of  freight  should  be  maintained  by  relieving  floor  congestion  by  overhead 
cranes,  tractors  and  trailer  hoists,  especially  for  transverse  movements  and  for 
assorting,  distributing  and  tiering,  and  using  surface  tractors  and  trailers  for 
longitudinal  movements  beyond  range  or  crane  hooks. 


RAILWAY  SWITCHES 

Electric  Snow  Melter.  Facilitating  Switch  Movements  in  Winter,  Ry.  Main- 
tenance Engr.,  vol.  16,  no.  5,  May  1920,  pp.  189-190,  3  figs.  Elect  re  snow  melter 
made  up  of  simple  heat  unit  encased  in  waterproof  east-iron  box  measuring  15}i 
in  x  5  in.  x  3;'4  in. 


RAILWAY  TIES 

Production  of.  Many  Influences  Now  Affecting  Tie  Production.  Ry.  Mainte- 
nance Engr.,  vol.  10,  no.  5,  May  1920,  pp.  191-197.  Disturbances  in  long- 
established  methods,  new  specifications  and  threat  of  strike  among  timber 
workers  are  said  to  restain  output. 

RAILWAY  TRACK 

Maintenance.  Note  on  the  Life  Renewal  and  Depreciation  of  Permanent  Way 
Material.  A.  Percy.  Bui.  Int.  Ry.  Assn.,  vol.  2.  no.  5.  May  1920,  pp.  245-271, 
2  figs.  Data  obtained  by  Swiss  railways  in  regard  to  cost  of  maintenance  and 
amortization,  comparative  service  given  by  different  classes  of  material  and  with 
a  view  to  establishing  within  close  limits  increasing  expc 

proposed  line  in  accordance  with  various  peculiar  features  of  its  construction. 
Translated  from  Bulletin  technique  de  la  Suisse  romande. 
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R  ULWAYS 

South  America.  Railway  Equipment  in  South  America,  J.  P.  Risque.     By  Mech 

En-  no.  6,  June  1920,  pp.  364-368,  13  figs.     About  65  per  cent  of 

road  1  and  controlled  by    British  capital  and  operated  by    British 

nationals.  Equipment  used  is  generally  of  British  type. 

Traction  ox  Heavy  Gradients.  Traction  on  Heavy  Gradients  by  Means  of 
Auxiliary  Adhesion,  Ch.  Dantin.  Bui.  Int.  By.  Assn.,  vol.  2,  no.  5,  May  1920, 
PP    -  pi   Hanscotte  system  for  haulage  of  artillery  trains. 


translated  from  Genie  Cii  LI. 

RECTIFIERS 

Mechanical.  Mechanical  Alternating-Current  Rectifiers  (Be  redressement  des 
courants  alternates  par  des  appareils  mecaniques),  Alfred  Soulier.  Revue 
generate  de  I'Electricite,  vol.  7,  no.  19,  May  8,  1920,  pp.  619-025,  10  figs. 
Apparatus  designed  by  writer. 

REFRACTORIES 

Research  Committee  Report.  Report  of  Refractory  Materials  Research  Committee, 
Gas  Jl.,  vol.  150,  no.  2978,  June  8,  1920,  pp.  576-583,  2  figs.  Committee  report 
of  Instn.  of  Gas  Engrs.  Experiments  are  described  which  were  performed  to 
t tain  conditions  required  for  successful  casting  of  refractory  ware  containing 
high  percentage  of  grog.  Comparative  tests  were  also  reported  of  machine  made 
and  hand-n  ade  silica  bricks.  Measured  specific  heats  of  various  refractory 
materials  at  high  temperatures  are  included. 

REFRIGERATING  PLANTS 

Ammonia-'  i  5SION.     Two  Indirect  Methods  of  Finding  the  Weight  of  Ammonia 

in  Circul  ition  in  Compression  Refrigeration,  J.  W.  Gavett.  Jr.  Power,  vol  51 
no.  26,  June  29,  1920,  pp.  1042-1045,  6  figs.  Non-mechanical  methods  of  com- 
puting weight  of  ammonia  by  means  of  pressure-volume  charts  and  temperature- 
entropy  charts  of  ammonia  cycle. 

OOTA  Leaks,  Testing  for  Ammonia  Leaks  in  Refrigerating  Plants,  B.  E.  Hill 
Power,  vol.  51.  no.  24,  June  15,  1920,  pp.  955-956.  Directions  for  testing  for 
ammonia  leaks  with  phenolphthalein  and  sulphur  sticks. 

REFRIGERATION 

Ethyl  Chloride.  Properties  of  Ethyl  Chloride,  G.  C.  Hodgson  and  Albert  Hen- 
ning.  Refrig.  World,  vol.  55,  no.  6,  June  1920,  pp.  16-18  and  p.  26.  Table 
giving  results  of  two-ton  Clothel  refrigerating  machine  is  included. 

Research  in.     Education  and  Research  in  the  Refrigerating  Industry,  J.  Wemyss 
Anderson.     Proc.  Cold  Storage  &  Ice  Assn.,  vol.  14,  1917,  pp.  5-15  and  (discus- 
sion), pp.  16-30.     Suggests  that  Cold  Storage  &  Ice  Assn.  petition  Government 
ibsidize  Association  Internationale  du  Froid,  foster  research  and  approve 
formation  of  Schools  of  Refrigeration. 


ROADS,  CONCRETE 

prevent  ^^froni^l^'S^S^^^^^  ^  U, 

Proportioning  Aggregates.     New  Ideas  Applied  to  Cement  Concrete  Roads,  W.  P. 
Seor^n^^ 

rea^belT^naS^o^^ 


Tests 


RIVETED  JOINTS 

Experiments  on  Riveted  Joints,  James  Montgomerie,  Shipbuilder,  vol.  22, 
i  ,f' I  !*;„,,;  /,  •  ♦  ■  PP-  PJ?~33S:  Experiments  undertaken  at  Proving  House 
m  Glasgow  at  instance  of  Committee  of  Lloyd's  Register  of  Shipping. 


ROAD  CONSTRUCTION 

Georgia  Contract  Form  Georgia's  New  Road  Contract,  Public  Works,  vol.  48. 
intend,,^  to  rv  ™ t °\ PP'  1534-°30;.  Form  whi^  State  Highway  Department  is 
im-erMy* as  actual  cost     "^  C3t'mate  by  contractor  ^  ^  °r  profit  varying 

ROAD  MATERIALS 

Oils,  Asphalt  Content  of  The  So-Called  Asphalt  Content  of  Road  Oils,  B.  \. 
Anderton  and  D    G.  Taylor.     Twenty-Third  Annual  Meeting     \m    Soc    for 

Roads  of  vale'  Tf  22_25'  192°'i  SPP;  J  fig-  Investigation  of  "Bur  rf  Public 
ti,£,  t  t  \  determining  asphalt  of  100  penetration  in  road  oils  in  differen- 

tiating between  various  types  and  consistencies  of  oils.  As  a  general  conclu- 
of°aVn,d  ^e,hfeVed  at  Percentaee  of  asphalt  gives  no  information  on  suitability 
standardized  testsg'Ven  PUrp0Se  that  ls  not  adequately  indicated  by  other  well 

ROCK 

Deval  Abrasion  Test.  The  Standard  Deval  Abrasion  Test  for  Rock,  F.  H.  Jackson. 
Jr  %VUTd  4nnu,aJ  Mf etlng'  Am'  Soc-  for  Testing  Matls.,  June  22-25,  1920, 
14  pp.  6  figs.  Results  of  tests  made  in  laboratory  of  Bur.  of  Public  Roads  in 
connection  with  proposed  changes  in  Deval  abrasion  test  for  rock.  It  is  con- 
cluded that  results  of  standard  Deval  abrasion  test  as  conducted  in  usual  way  are 
accurate  to  within  one  per  cent. 

ROCK  DRILLS 


RESEARCH 

Briquetting  Plant.  Experimental  Briquetting  Plant,  Albert  L.  Stillman.  Chem. 
it  Mi  tallurgical  Eng.,  vol.  22,  no.  22,  June  2,  1920,  pp.  1035-1038,  4  figs 
Outline  of  briquetting  research  work  in  General  Briquetting  Co  's  experimental 
plant. 

Governmental  Co-operation  in.  The  Economic  Importance  of  the  Scientific  Work 
of  the  Government,  E.  B.  Rosa.  Jl.  Washington  Acad,  of  Science  vol  10  no 
12,  June  19,  1920,  pp.  341-382,  3  figs.  Benefits  resulting  to  the 'public  from 
governmental  co-operation  in  industrial  research  are  pointed  out.  Reasonables- 
ness  of  Government  assisting  and  leading  in  research  work  is  determined  from 
lysis  of  present  national  budget,  in  which  only  one  per  cent  of  total  is 
dedicated  to  research,  education  and  development  of  municipal  work  Govern- 
ment, it  i-  concluded,  should  co-operate  witb  industries  in  peace  as  earnestly  and 
as  effectively  as  industries  co-operated  with  it  in  war. 

Photobibliograihk  .Millions.  Photobibliographic  Research  Methods— The  Com- 
pilation of  Technical  Data  with  the  Aid  of  Photography,  Arthur  Worischek.  Jl. 
Indu  ,  ,'v   '  v"'-  '-'•  ""   7.  Juty  1920,  pp.  679-682,  2  figs.     Need  for 

portable  and  cheaply  operated  photographic  device  for  copying  illustrations  and 

articles  on  hie  in  refer.,,,  i   hbri a  is  pointed  out.     It  is  believed  that  a  device 

combining  opera t  rag  principles  oi  erisl  ing  bromide  paper  copying  machines  and 
Bel1"  '   ""  •'  r-reading  cameras  would  prove  to  be  valuable  aid  in  data 

compilation  and  simple  enough  in  operation  for  use  by  non-technical  clerical 
'ants. 

Tu"  ■  °,F-     The  Rapid  Preparation  of  Tables,  J.  C.  Witt,  Jl.  Indus 

-'.  no  »;.  June  1920,  pp.  591-592.     Illustrates  simplification 
-nits  obtained  in  laboratory  tests  by  constructing  expres- 
l  indicating  progressional  value  of  series. 

""  'ry,  Research  in:  Electrical  Engineering,  Research  Problems; 

I  Meat  h-i,,  try   Research  tn;  Gas,  Research;  Oas  Industry,  Coal  Research 

md    1  entllation,  Research;  Hydraulics,  Research;  Refrigeration, 

RESERVOIRS 

-forage  Reservoir  for  Southern  Power  Company's  System. 

■-"  I  103,   in  in-       Features  of     Bndgewater  reservoir  which  provides 

Btnc   Plants  of  Southern    Power  Co.  and  detail  of 

25,000  I..  a.  Bndgewater  Station  at  this  reservoir. 


Hammer,  Hose  Fittings  for.  Standardization  of  Hose  Fittings  for  Hammer  Rock 
P""8' ' 9-e-°W J*'  G'lman.  Eng.  &  Min.  Jl.,  vol.  109,  no.  23,  June  5,  1920,  pp. 
l-o2-12oo,  18  fags.  Conical  joint,  standard  pipe  threads,  and  use  of  beat-treated 
steel  are  suggested. 

ROLLING  MILLS 

Power  Drives.  Power  Drives  for  Rolling  Mills,  W.  O.  Rogers.  Power  ,vol.  51,  no. 
24,  June  15  1920  pp.  962-966,  5  figs.  Several  types  of  mills  are  described, 
together  with  details  regarding  process  in  rolling  steel  into  various  products,  from 
ingot  into  slabs,  billets.,  skepl,  plates  and  pipes. 

Sheet  Bethlehem's  Sheet  and  Tin  Plate  Mills.  Iron  Age,  vol.  105,  no.  21,  May  20, 
1920,  pp.  1433-1435,  1  fig.  Description  of  arrangement  and  equipment  of  sheet 
mills,  together  with  account  of  enlarged  tin  plate  department  of  Maryland  plant. 

Wider  Sheet  Bars  Advocated.  Clement  F.  Poppleton.  Iron  Age,  vol 
105  no.  20,  May  13,  1920,  pp.  1359-1363,  4  figs.  Matter  of  balanced  rigging  in 
stands.     Economics  calculated  and  two  layouts  shown  by  way  of  illustrations. 

Ship-Plate.  The  Dominion  Iron  and  Steel  Company's  New  Ship-Plate  Rolling  Mill. 
H.  U..  Rice.  Can.  Mm.  Inst.  Bui.,  no.  97,  May  1920.  pp.  367-377,  5  figs  Mill 
is  a  110-in.  x  36-in.  three-high  plate  mill  of  Lauth  type.  It  consists  of  one 
stand  ot  rolls  served  by  tilting  tables  and  is  driven  by  4000  h.p  82-r  p  m 
motor  through  set  of  cut  herringbone  pinions. 

ROOF  TRUSSES 
See  Piers,  Concrete  Roof  Trusses. 

RUBBER . 

Analysis  A  Direct  Method  for  the  Determination  of  Rubber  Hydrocarbon  in  Raw 
and  \  ulcamzed  Rubber,  W.  K.  Lewis  and  W.  II.  McAdams.  Jl.  Indus,  i  Eng 
Chem  vol  12,  no.  7,  July  1920,  pp.  673-676,  1  fig.  Working  with  filtered  car- 
bon tetrachloride  solution  of  acetone-extracted  plantation  pale  crepe  M  is  said 
to  have  been  shown  by  a  volumetric  method  involving  a  double  titration  that 
bromide  consumption,  corrected  for  observed  substitution,  is  true  measure  of 
pure  rubber  hydrocarbon  present. 

Stress-Strain  Curve.  Some  Aspects  of  the  Rubber  Stress-Strain  Curve,  William 
B.  Wiegand.  Can.  Chem.  Jl.,  vol.  4,  no.  (i,  June  1920,  pp  160-170  '1  figs 
Survey  of  researches  made  by  various  investigators. 
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SCALES 

Specifications.  Scale  Manufacturers'  Standard  Specifications  for  Grain  Hopper 
Scales.  Scale  Jl.,  vol.  6.  no.  8,  May  10,  1920,  pp.  10-11.  Specifications  adopted 
by  scale  manufacturers. 

Tback.  A  New  Trade  Scale,  L.  R.  Boyer.  Ry.  Rev.,  vol.  66,  no.  20,  May  15,  1920. 
pp.  799-801,  4  figs.  Type  developed  according  to  specifications  adopted  by  Am. 
Ry.  Eng.  Assn..  The  Railroad  &  Warehouse  Commission  of  Minnesota.  The 
Nat.  Scale  Men's  Assn.,  The  Bur.  of  Standards  and  The  Scale  Manufacturers' 
Assn. 

SCIENTIFIC  MANAGEMENT 

See  Industrial  Management. 


SIGNALING 

Acoustic.  Code  Calling  Systems  in  Steel  Plants,  Vladimir  Karapetoff.  Iron  Age,, 
vol.  105,  no.  22,  May  27,  1920,  pp.  1501-1503,  3  figs.  Application,  advantages, 
details  of  operation  and  electrical  features. 

SPRINGS 

Helical.  Practical  Study  of  Helical  Springs  (tftude  practique  des  ressorts  &  boudin'), 
A.  Lamothe,  Technique  Moderne,  vol.  12,  no.  2,  February  1920.  pp.  61-76, 
8  figs.  Formulae,  tables  and  graphs.  Both  round-bar  and  square-bar  springs, 
are  considered  .A  graphic  method  is  indicated  for  solving  systems  of  simulta- 
neous equation  including  logarithmic  equations  of  the  form  of  those  used  for 
computing  dimensions  of  helical  springs. 


SCREW  MACHINES 
See  Machinery,  Power  Requirements  of. 

SEA  WALLS 

Concrete  Facing  for.  Concrete  Facing  Placed  on  Old  Masonry  Sea  Wall.  Eng. 
News-Rec  vol.  84,  no.  21,  May  20,  1920,  pp.  996-998,  6  figs.  West 
Indian  store  quay  wall  protected  against  underwash  and  erosion  by  precast 
pile  and  slab  structure. 

SELENIUM 

Uses.  Selenium  and  Tellurium.  Vctor  Lenher.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12, 
no.  6,  June  1910,  pp.  597-598.  Uses  in  iron  and  steel  industries,  glass  manu- 
facture, medicines  and  rubber  and  dye  industries.  Report  of  Committee  of 
Nat.  Research  Council  presented  to  Am.  Chem.  Soc. 

SEWAGE  DISPOSAL 

Activated  Sludge  Plants.  Milwaukee's  Activated  Sludge  Plant.  Public  Works, 
vol.  48,  no.  23,  June  19,  1920,  pp.  536-538.  Results  of  five  years'  experiments 
conducted  by  city. 

Direct  Oxidation  Process.  A  New  Method  of  Sewage  Disposal.  Nat.  Lime  Assn., 
Bui.  no.  200,  1920,  15  pp.,  1  fig.  Direct  oxidation  process  for  treatment  of  mu- 
nicipal sewage.     Method  consists  of  electro-chemical  treatment  with  lime. 

SHIP  CONSTRUCTION 

Fuel-Oil  Tanks,  Testing.  Testing  the  Hull  Structure  of  Ships — II,  F.  K.  Ruprecht. 
Int.  Mar.  Eng.,  vol.  25,  no.  7,  July  1920,  pp.  603-606.  Rules  and  methods  for 
testing  tanks  used  for  carrying  fuel  oil. 

SHIP  DESIGN 

Bulkheads.  Bulkheads,  C.  H.  Peabody.  Int.  Mar.  Eng.,  vol.  25,  no.  7, 
July  1920,  pp.  566-568.  Report  of  British  committee  on  bulkheads,  their  loca- 
tion and  construction  and  provision  of  strength,  presented  at  International 
Convention  on  Safety  of  Ships  at  Sea. 

Metacenter  Height.  Relation  of  Beam  to  Height  of  Metacenter,  F.  M.  Hiatt. 
Int.  Mar.  Eng.,  vol.  25,  no.  7,  July  1920,  pp.  569-572,  8  figs,  partly  on  2  supp. 
plates.  Curves  for  determining  quickly  height  of  metacenter  above  base,  from 
any  combination  of  dimensions  and  form  coefficients. 

Loading  and  Unloading  Refrigerated  Cargoes.  Inland  Transport  of  Perishable 
Produce-by  Land  and  Water,  A.  R.  T.  Woods.  Cold  Storage  &  Ice  Assn. 
Proc,  vol.  15,  1918,  1919,  pp.  5-20  and  (discussion),  pp.  21-27,  19  figs,  on  19 
supp.  plates.  Proposed  scheme  of  methods  for  discharging  refrigerated  cargoes 
from  or  loading  them  on  ships,  is  included. 

Rolling  of.  Experiments  on  the  Rolling  of  Ships — I,  Kyoji  Suyehiro  and  Mishio 
Ishimoto.  .11.  College  of  Eng.  Tokyo  Imperial  University,  vol.  10,  no.  2, 
November  25,  1919,  pp.  39-51,  9  figs,  partly  on  6  supp.  plates.  It  was  deter- 
mined that  anti-rolling  tank  may  be  used  advantageously  only  when  period  of 
tank  is  less  than  that  of  ship.  It  is  accordingly  concluded  that  period  of  tank 
must  be  made  shorter  than  probable  shortest  period  of  ship. 

Rolling  of  a  Ship  on  a  Non-Synchronous  Wave  (Les  gronds  roulis  sur  houle 
non  svnehrone).  Ch.  Doyere.  Bulletin  Technique  du  Bureau  Veritas,  vol.  2, 
nos.  5  and  6,  May  and  June  1920,  pp.  89-93  and  116-119,  13  figs.  Equitations 
of  motion.  It  is  demonstrated  that,  contrary  to  accepted  opinion,  rolling  on 
non-synchronous  waves  may  be  more  dangerous  to  ship  than  rolling  on  synch- 
ronous waves. 

See  also  Motorships. 

SHIPS,  CONCRETE 

Tests.  The  Strainagraph  and  Its  Application  to  Concrete  Ships,  Franklin  R.  Mc- 
Millan. Int.  Mar.  Eng.,  vol.  25,  no.  7,  July  1920,  pp.  588-593,  14  figs.  Records 
obtained  of  water  pressure  and  resultant  stresses  in  structure  of  vessel  by  use  of 
pressure  gages  and  strainagraphs. 

SHOP  COMMITTEES 

American  Development.  Conclusions  as  to  Shop  Committee  Plans.  Charles  Morris 
Mills.  Iron  Age,  vol.  105,  no.  21,  May  20,  1920,  pp.  1445-1447.  Results  ob- 
tained by  shop  committees  in  various  manufacturing  plants  are  quoted.  It  is 
concluded  that  on  the  whole  shop  committees,  for  the  short  period  of  their 
existence,  have  accomplished  much. 


STEAM 

Air  in,  Effect  on  Heat  Transmission.  The  Effect  of  Air  in  Steam  on  the  Coefficient 
of  Heat  Transmission,  C.  S.  Robinson.  Jl.  Indus,  &  Eng.  Chem..  vol.  12,  no.  7, 
July  1920,  pp.  644-646,  2  figs.  Results  of  experiments  at  Massachusetts 
Institute  of  Technology.  Empirical  expression  is  formulated  from  results 
obtained. 

Flow  in  Pipes.  Charts  for  Graphical  Determination  of  Pipe  Sizes  and  Velocity  of 
Flow  of  Steam,  H.  M.  Brayton.  Power,  vol.  51,  no.  19,  May  11.  1920,  pp. 
762-763,  2  figs.  Charts  constructed  from  formula  for  quantity  of  steam  which 
passes  a  given  section  of  pipe  in  terms  of  diameter  of  pipe,  and  velocity  of  steam 
in  pipe. 

STEAM-ELECTRIC  PLANTS 

Design.  High  Wages  Influence  Power  Plant  Design.  Power,  vol.  51,  no.  23,  June  8, 
1920,  pp.  917-919,  5  figs.  Conversion  of  3000  kw.  station  into  one  of  8000-kw. 
capacity. 

Superstations,  Economical  Advantages  of.  Economies  to  be  Expected  of  Super- 
station,  John  A.  Stevens.  Power,  vol.  51,  no.  22,  June  1,  1920.  pD.  S79-884, 
7  figs.  Deals  with  economies  to  be  expected  of  superstations,  including  heat 
balance,  power  costs  at  switchboard,  latest  forms  of  by-product  steam  turbines 
for  producing  heating  and  manufacturing  steam  and  economies  that  are  obtained 
by  using  them  and  suggestions  regarding  placing  of  super-power  stations  in 
large  industrial  communities. 

STEAM  TURBINES 

Blades,  Efficiency  of.  Efficiency  of  Steam  Turbine  Blades  (Considerations  sur 
le  rendement  des  aubages  des  turbines  a  vapeurl,  P.  Nys.  Annales  de  l'Asso- 
ciation  des  Ingenieurs  sortis  des  Eeoles  sp£ciales  de  Gand,  vol.  8,  only  no. 
1914-1918,  pp.  1-46,  29  figs.  Efficiency  is  computed  for  system  composed  of 
Curtis  wheel  and  Rateau  multicellular  turbine. 

STEEL 

Analysis.  On  the  Estimation  of  Carbide  Carbon  in  Steel,  Katsumi  Inouve.  Jl. 
College  of  Eng.,  Tokyo  Imperial  University,  vol.  10,  no.  6.  March  30,  1920, 
pp.  145-154,  6  figs,  partly  on  2  supp.  plates.  Experimental.  It  was  found 
that  proportion  of  carbide  carbon  increases  with  rate  of  cooling,  the  more 
slowly  the  steel  cooled  below  Ar\  the  greater  being  the  amount.  Thus  it 
was  determined  that  steel  in  sorbytic  structure  had  0.51  per  cent  carbide 
carbon,  in  pearlitic  0.71  per  cent,  and  in  spheroidized  state  0.80  per  cent 
approximately. 

Hardening.  Temperature  Ranges  in  Hardening  Steel.  Carl  T.  Hewitt.  Iron  Age, 
vol.  106,  no.  2,  July  8,  1920,  pp.  67-68,  2  figs.  Relation  of  scleroscopic  hardness 
and  hardening  temperatures  in  deg.  fahr.  are  plotted  from  results  obtained  in 
forty  tests.  It  is  concluded  that  it  is  safe  to  harden  tools  of  not  less  than 
5-16-in.  cross-section  at  temperatures  as  high  as  100  deg.  fahr.  above  Ac 
point  without  weakening  steel. 

Ingot  Casting.  Steel  Ingots  of  Small  Cross-Section,  John  G.  Webb.  Iron  Age, 
vol.  105,  no.  22,  May  27,  1920,  pp.  1497-1498,  6  figs.  Method  of  casting 
ingots  in  groups  from  electric  furnaces  for  direct  rolling  into  horseshoes. 

Specifications.  Report  of  Committee  A-l  on  Steel.  Twenty-Third  Annual 
Meeting,  Am.  Soc.  for  Testing  Matls..  June  22-25,  1920,  42  pp.  Phosphorus 
and  sulphur  requirements  in  A.  S.  T.  M.  steel  specifications,  and  revised 
standard  specifications  for  welded  steel  pipe,  are  included. 

Sulphur  Segregation  by  Aluminum.  Aluminum  Additions  and  Sulphur  Segrega- 
tion, Mark  C.  Smith.  Iron  Age,  vol.  105,  no.  21,  May  20.  1920.  pp.  1426- 
1427,  2  figs.  Account  of  tests  made  to  ascertain  proper  amount  of  aluminum 
requisite  to  prevent  sulphur  segregation.  Carbon  content  of  steel  was  0.1» 
per  cent.  Ingot  to  which  10  oz.  of  aluminum  per  ton  of  steel  were  added 
showed  best  results. 

See  also  Alloy  Steels;  Iron-Carbon  Alloys;  Manganese  Steel;  Molybdenum 
Steel;  Nickel  Chrome  Steel;  Phosphorus,  Determination  in  Iron,  Steel,  etc.; 
Steel,  High-Speed. 

STEEL  CASTINGS 

Design  and  Treatment.  Practical  Notes  on  the  Design  and  Treatment  of  Steel 
Castings,  George  F.  Preston.  Foundry  Trade  Jl.  &  Pattem-Maker,  vol.  22, 
no.  222,  June  1920.  pp.  433-435,  9  figs.  Prevention  of  piping,  drawing  and 
honeycombing. 
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STEEL,  HEAT  TREATMENT  OF 

Control      Relationship  Between  Dendritic  Structure  and   Ferrite   Mesh,  Federico 

Metallurgical  Eng.,  vol.  22,  no.  20,  May   19,   1920,  pp. 

12  tigs.     It  was  found  in  experimental  researches  in  steel  metallurgy 

thai  fir-tree  crystals  do  not  influence  directly  location  of  ferrite  shells  either 

in  ingot  structure  or  after  drastic  heat  treatments,  while  physical  properties 

of    i  lepends   primarily    on    an    improvement   of   pearlitic 

kernels  by  gradu  f  segregates.     From  studies  On  the  Control  of  the 

y  Heat  Treatment  of  Steel  in  Large  Masses,  published  in  Metallurgia 

High-Chromium  Sti  i  i  The  Heat-Treatment  of  a  High-Chromium  Steel, 
H.  J.  Frei  I     3oc.  Automotive  Engrs.,  vol.  7.  no.  1.  July,  1920,  pp.  103- 

109,  10  fi-  '  lental  determination  of  effect  of  various  heat-treatments 

on  ti  rties  of  steel  containing  about  11  to  15  per  cent  of  chromium 

and  from  10  per  cen<  of  carbon  (stainless  steel).     With  increasing 

aching  temperature  hardness  as  measured  by  Brinell  and  Shore  instruments 
increased  until  temperature  of  about  19.50  deg.  fahr.  was  reached.    Quenching 
about  1750  deg.  fahr.  developed  best  combination  of  strength  and  ductility, 
whii  cident   with  range   of   maximum   hardness.     Ductility  as 

measured  bj  elongation  and  reduction  in  area  was  very  low  in  samples  quenched 
from  1850  deg.  fahr.  or  above. 

Locomotive  Forcings.  Notes  on  the  Heat  Treatment  of  Locomotive  Forgings 
and  Similar  Parts,  Lawford  H.  Fry.  Jl.  Am.  Steel  Treaters  Soc,  vol.  2,  no.  9, 
June  1920,  pp.  43J-441,  1  fig.  Tables  of  quenching  speeds  and  resulting  physical 
properties. 

Mil  Study.      The  Microscope  and  the  Heat  Treatment  of  Steel,  Albert 

3     .veur.     Iron   Age,  vol.  10.5,  nos.  23  and  25   (Discussion),  .Tune  3  and  17, 
1     pp.  1586-1589, 10  figs,  and  1717-1720,  8  figs.     Photomicrographs  illustrat- 
ing various  transformations  in  structure  and  properties  under  thermal  condi- 
Paper  read  before  Am.  Iron  and  Steel  Inst. 

Partial  Cementation-.  Partial  Cementation  of  Steel  by  Means  of  Solid  Cements, 
Gordon  A.  Webb.  .11.  Am.  Steel  Treaters  Soc,  vol.  2,  no.  9,  June  1920,  pp. 
412-450.  Properties  acquired  by  steels  of  different  composition  by  carbur- 
ization. 

Plant.  Heat  Treatment  for  Continuous  Operation,  L.  W.  Heiser  and  J.  L.  M'Cloud. 
Am.  Drop  Forger,  vol.  6,  no.  6,  June  1920,  pp.  272-274,  2  figs.  Proposed  heat- 
treating  plant,  designed  to  treat  100,000  lb.  of  work,  in  which  the  operation 
is  continuous. 

STEEL,  HIGH-SPEED 

Tests.  A  Comparative  Test  Upon  High-Speed  Steels — III,  A.  J.  Langhammcr. 
(hem.  &  Metallurgical  Eng.,  vol.  22,  no.  20,  May  19,  1920.  pp.  939-942,  2  figs. 
Detailed  description  of  method  of  procedure  in  testing  1(3  different  commercial 
brands  of  high-steel  tool  steel,  together  with  data  as  to  performance  of  each 
individual  tool,  its  chemical  composition,  heat  treatment,  and  hardness. 

STEEL  INDUSTRY 

Octi.ook.  What  the  Outlook  is  for  Iron  and  Steel,  John  A.  Topping.  Iron  Age, 
vol.  105,  no.  19,  May  6,  1920.  pp.  1307-1308.  Supply  is  said  not  to  have 
caught  up  with  demand,  but  prices  are  not  considered  to  be  relatively  high. 

STEEL  MANUFACTURE 

Acid  Open-Hearth  Process.  The  Acid  Open  Hearth  Process,  B.  E.  L.  DeMarS. 
Iron  Age,  vol.  105,  no.  23,  June  3,  1920,  pp.  1589-1593, 1  fig.  Practice  as  carried 
out  in  open-heart  h  department  of  Nicetown  Plant  of  Midvale  Steel  and  Ord- 
nance Co.,  Philadelphia.     Paper  read  before  Am.  Iron  and  Steel  Inst. 

B]  mi  hum  Steel  Co.  Features  of  a  Modern  Steel  Plant.  Iron  Age,  vol.  105, 
no.  21.  June  10,  1920,  pp.  1657-1660.  Steps  in  manufacture  of  steel  products 
from  raw  material  at  Maryland  plant  of  Bethlehem  Steel  Corporation. 

Open-Hearth  Process.  Notes  on  the  Acid  Open  Hearth  Process,  B.  De  Mare. 
Blast  I  iirnace  &  Steel  Plant,  vol.  s,  no.  6,  June  1920,  pp.  318-324  and  p.  385, 
•I  fig-  Discussion  of  practice  as  carried  out  in  open  hearth  department  of  Nice- 
town  plant  of  Midvale  Steel  &  Ordnance  Co. 

S<  <  also  Rails,  I'ipeless  Electric  Furnaces,  Induction;  Open-Hearth  Furnaces, 

STEEL  MILLS 

pbic  Repair-Shop  Pbacticb.    Steel  Mill  Electric  Repair  shop  Practice,  A.  J. 
nding.     Jl.  Engrs.  Club  of  Phila.,  vol.  37-5.  no.  J8G,  May  1920,  pp.  215- 
218      Practice  of  Bethlehem  Steel  Co.,  Bethlehem,  Pa. 

ElBctbk  m.i  v  Driven.  Electrically  Driven  Steel  Reversing  Mills,  Fraser  Jeffrey. 
Power,  vol,  61,  no.  2D,  June  29,  1920,  pp.  1030-1033,  5  figs.  Tonnage  ou't- 
pul  Operation  and    maintenance  rather  than  first  cost,  it  is  said, 

which  electricity  is  efficiently  replacing  steam  as  a  mill  drive.  An 
installation  is  described  in  which  a  reversing  motor  and  its  necessary  comple- 
ments replaced  an  engine  unit. 


STREET  CLEANING 

Sweeping  Costs.  Forms  for  Motor  Sweeper  Cost  Keeping,  John  Townshend  Child. 
Public  Works,  vol.  38,  no.  18,  May  15,  1920,  pp.  417-419,  2  figs.  Methods 
and  forms  devised  in  Rochester,  N.Y.,  for  keeping  cost  records  of  street  sweepers 
for  aid  in  controlling  work,  making  budget  estimates,  comparing  and  purchasing 
equipment,  and  determining  special  assessments. 

STREET  RAILWAYS 

Car  Materials.  Railway  Car  Materials — Steel  II,  Norman  Litchfield.  Elec.  Ry. 
JL,  vol.  55,  no.  25,  June  19,  1920,  pp.  1247-1250,  3  figs.  Discussion  of  physical 
and  chemical  properties  necessary  and  their  relation  to  strength  and  durability. 

Improving  Service.  Merchandising  Transportation,  F.  G.  Buffe.  Elec.  Ry.  Jl., 
vol.  55,  no.  25,  June  19.  1920,  pp.  1251-1254.  Various  methods  of  disposing 
"of  street  car  rights  by  merchandising  methods"  are  discussed,  including  means 
for  improving  service,  publicity  of  improvements  and  securing  co-operation 
of  trainmen. 


SUBMARINES 


European  Types.  Submarines  (Les  sous-marins),  A.  M.  Laubeuf.  Revue  de 
l'lngenieur  et  Index  Technique,  vol.  26,  no.  5,  May  1920,  pp.  491-521,  21  figs. 
Description  of  French,  English  and  German  types.     (Continuation  of  serial.) 


German.  German  Submarines, 
1920.  pp.  298-302,  7  figs, 
particulars. 


A.  W.  Johns.     Shipbuilder,  vol.  22,  no.  117,  May 
Information  as  to  types,  number,  cost  and  other 

SURVEYING 


Rectangular  Co-ordinate.  Rectangular-Co-ordinates  Used  in  Surveys  and  Maps, 
H.  A.  Foster.  Eng.  News-Rec,  vol.  84,  no.  20,  May  13,  1920,  pp.  962-963, 
1  fig.  Grid  system  based  on  Lambert  projection,  employed  by  armies  in  France, 
is  recommended  for  civilian  practice. 

TAR 


See  Wood,  Tar  Distillation. 

TELEPHONY 
See  Phototelephony;  Radiotelephony . 


See  Selenium. 


TELLURIUM 


TEMPERATURE  CONTROL 


"'II,  Acoustic. 


STOKKHS 


Automatic  Control  of  High  Temperatures.  Iron  Age,  vol.  105,  no.  22, 
May  27,  1920,  pp.  1516-1517,  2  figs.  Automatic  recording  controller  manu- 
factured by  Leeds  &  Northrup  Co.,  Philadelphia. 

TERMINALS,  MARINE 

Freight  Handling.  Freight  Handling  at  Marine  Terminals,  A.  K.  West.  Int. 
Mar.  Eng.,  vol.  25,  no.  7,  July,  1920,  pp.  598-600,  4  figs.  Methods  at  Boston 
Army  Supply  Base. 

TIDAL  POWER 

Utilization.  Coupling  of  Electric  Plants  Utilizing  Tidal  Power  (Couplage  d'usines 
electriques  utilisant  la  force  des  marees),  Georges  Mangin.  Revue  generale 
de  l'Electricite,  vol.  7,  no.  19,  May  8,  1920,  pp.  626-631,  6  figs.  If  plants  are 
built  at  two  different  points,  so  situated  that  high  tide  in  the  one  corresponds 
to  low  tide  in  the  other,  and  vice  versa,  coupling  of  these  two  plants,  it  is 
observed,  will  secure  continuous  supply  of  power.  Construction  and  coupling 
of  such  plants  at  St.  Malo  and  Brest  is  studied. 

Utilization  of  Tidal  Energy  at  the  Mouth  of  Rivers  (Utilisation  de  l'energie 
de  l'embouchure  des  fleuves),  Ch.  Andry-Bourgeois.  jfSlectricien,  vol.  35, 
no.  1253,  June  1,  1920,  pp.  217-219,  1  fig.  Scheme  suggested  consists  in 
building  canal  at  estuary  of  river.  Turbines  placed  at  middle  of  canal  are 
operated  continuously  by  flux  and  reflux  of  water. 

TIME 

Measurement  of.  Representation  and  Measurement  of  Time  (Representation  et 
mesure  du  temps),  Edouard  Guillaume.  Archives  des  Sciences  physiques  et 
naturelles,  vol.  2,  Mar.-Apr.  1920,  pp.  126-146.  Kant's  axiom,  different 
times  cannot  be  simultaneous,  is  applied  to  Lorentz'  transformation.  Inves- 
tigation is  carried  in  light  of  principles  of  theory  of  relativity. 


Test:-      Mechanical  Stoker  Tests,     Jl    [nstn,   Mech    Engrs.,  no.  4,  May  1920,  pp. 
281-313   and    (discussion)    pp.    314-428.    Details  of   performance  of  80  typical 

me,  h  u,m  ,,ii\  ine, i     Lancashire"  steam  boiler  plants  in  Great  Britain.    (Con- 
cludi 


TIME  STUDY 

Details  of.  Time  and  Job  Analysis  in  Management — IV,  William  O.  Litchner. 
Indus.  Management,  vol.  60,  no.  1,  July  1920,  pp.  28-34,  7  fig9.  Details 
and  technique  of  taking  time  studies. 
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Training  Men  for.  Establishing  a  Rate  Setters'  School  in  a  Large  Atlantic  Coast 
Shipyard,  George  F.  Barber.  Indus.  Management,  vol.  60,  no.  1,  July,  1920, 
pp.  24-28,  1  fig.  Methods  used  in  selecting  students,  plan  of  subjects  taught, 
practical  work  done  and  kind  of  examinations  given,  are  described. 

Unit  Operations.  Taking  Up  the  Slack  in  Production,  E.  T.  Spidy.  Ry.  Mech. 
Engr.,  vol.  94,  no.  6,  June  1920,  pp.  392-394,  4  figs.  How  causes  of  lost  time 
on  unit  operations  are  located  and  removed  at  Canadian  Pacific  Railway  Angus 
shops. 


VAPORS 

Pressure-Temperature  Relations.  Pressure  and  Temperature  Relations  for 
Vapor  of  Liquids,  P.  B.  Williamson.  Chem.  &  Metallurgical  Eng.,  vol.  22, 
no.  25,  June  23,  1920,  pp.  1151-1156,  1  fig.  Derivation  of  formulae  and  vapor 
pressure-temperature  alignment  chart. 

VISCOSITY 


TIN,  SUBSTITUTE  FOR 

See  Alloys,  Cadmium- Arsenic. 

TOOL-GRINDING  MACHINES 


Universal  Automatic.  New  Automatic  Universal  Machine  for  Sharpening  Tools 
for  Lathes,  Planers,  Slotting  Machines,  etc.  (Nouvelle  machine  automatique 
et  universelle  a  affuter  les  outils  de  tours,  reboteuses.  mortaiseuses,  etc."), 
Serge  Hcranger.  Technique  Moderne,  vol.  12,  no.  2,  Feb.  1920,  pp.  49-56. 
12  figs.  Machine  carries  several  grinding  wheels  and  accessory  tool-supporting 
mechanisms  which  permit  sharpening  of  any  machine  tool  by  inexperienced 
operator.  It  was  used  during  the  war  in  plant  working  for  French  Govern- 
ment, and  was  designed  with  a  view  to  saving  time  lost  by  experienced  work- 
men while  sharpening  their  own  tools. 

TRACTORS 

Wallis.  New  Tractor  of  Unit  Construction  Has  Low  Weight.  Automotive  In- 
dustries, vol.  42,  no.  25,  June  17,  1920,  pp.  1397-1400,  5  figs.  Wallis  model  K 
tractor.  Weight  is  said  to  be  kept  well  below  average  for  machines  of  its 
rating  by  means  of  specially  designed  U-frame  which  serves  as  supporting 
member  as  well  as  housing. 

See  also  Motor  Trucks,  Engines. 

TRACTORS,  FARM 

Design.  Analysis  of  Fundamental  Factors  Affecting  Tractor  Design,  Oliver  B. 
Zimmerman.  Jl.  Soc.  Automotive  Engrs.,  vol.  7.  no.  1.  July  1920,  pp.  7-12, 
15  figs.     Theoretical  study  of  effects  of  slopes  and  weights  on  drawbar  pull. 


Chart.  Chart  of  Viscosities  in  Different  Systems,  H.  G.  Nevitt.  Chem  &  Metal- 
lurgical Eng.,  vol.  22,  no.  25,  June  23,  1920,  p.  1171,  1  fig.  Chart  is  arranged 
to  give  corresponding  viscosities  in  four  systems,  Saybolt,  Universal  Redwood, 
Engler  and  Absolute. 

VOLTAGES 

High  Static.  An  Apparatus  for  the  Production  of  High  Static  Voltages,  J.  J. 
Dowling.  Sci.  Proc.  Roy.  Dublin  Soc,  vol.  15,  no.  48,  Jan.  1920,  pp.  673- 
676,  1  fig.  Principle  of  operation  is  "condensing  electroscope"  of  Volta, 
operated  in  a  continuous  manner  by  mechanical  means. 

VOLTMETERS 

Amplifying  Direct-Reading.  Direct-Reading  Amplifying  Voltmeter  (Voltmetre 
amplificateur  a  lecture  directe),  MM.  Abraham,  E.  Block  and  L.  Block.  Bulle- 
tin de  la  society  franchise  des  Electriciens,  vol.  10.  no.  85,  Jan.  1920,  pp.  9-24. 
4  figs.  Alternating  current  is  first  amplified  and  subsequently  rectified  by 
detector  valve.  It  then  passes  through  milliamperemeter  which  gives  voltage 
reading  in  specially  constructed  scale. 

WATER 

Turbidity  Standard.  Turbiditv  Standard  of  Water  Analysis,  P.  V.  Wells.  Sci. 
Papers,  Bur.  of  Standards,  no.  367,  March  17,  1920,  pp.  693-721.  4  figs.  It  is 
claimed  that  present  standard  of  turbidity  of  water  analysis  is  inaccurate, 
variations  from  average  mounting  in  some  cases  to  over  50  per  cent.  It  is 
pointed  out  that  this  could  be  eliminated  largely  by  having  all  these  standards 
prepared  by  Bur.  of  Standards,  without  changing  the  specifications  at  all. 
If  the  standards  were  thus  centrally  prepared,  it  is  noted,  it  would  not  be  neces- 
sary to  use  platinum-wire  for  regulating  size  of  particles. 


TRESTLES 


WATER  FILTRATION 


Construction   Plans.     Construction   Trestle   Plans   and   Quantity   Tables,   F.   J. 
'•      Herlihy.     Eng.  News-Rec,  vol.  84,  no.  18,  Apr.  29,  1920,  pp.  844-847,  6  figs. 
Tabulations   adapted   to    wide   range   of   requirements   intended   to   expedite 
work  of  estimator,  purchasing  agent  and  erection  superintendent. 

TUNNELING 

Military.  Belgian  Coast.  Tunneling  in  the  Sand  Dunes  of  the  Belgian  Coats. 
H.  Tatham.  Bui.  of  Instn.  of  Min.  &  Metallurgy,  no.  188,  May  1920,  12  pp., 
8  figs.     Work  done  by  tunneling  companies  of  British  army. 


TUNNELS 


Arches  in.  Determination  of  the  Load  to  be  Supported  by  a  Projected  Subterranean 
Arch  (Sur  la  determination  des  efforts  auxquels  les  vofites  des  souterrains 
sont  appel£es  a  resister),  M.  Suquet.  Annales  des  Ponts  et  Chaussees,  vol. 
54.  no.  1,  Jan.-Feb.  1920,  pp.  96-103,  3  figs.  General  formula  is  developed 
and  its  application  to  special  cases  explained. 

East  River,  New  York.  Pneumatic  Caisson  Tunnel  Shafts.  Public  Works,  vol. 
48,  no.  23.  June  19,  1920,  pp.  539-542,  5  figs.  Steel  concrete  34  X  62  ft.  double 
shafts  sunk  80  ft.  for  installation  of  eight  shields  for  excavating  tunnels  under 
East  River  at  14th  Street.  New  York.  Walls  built  and  sunk  in  successive 
operations.     Roof   of   working  chamber  three  times  placed   and   removed. 

Vehicular.  Concrete  Block  Vehicular  Tunnel  Investigation.  Public  Works, 
vol.  48,  no.  23,  June  19.  1920,  pp.  549-551.  Wide  roadway,  concrete  shell 
without  cast  iron  and  adoption  of  advanced  practice  effecting  50  per  cent 
economy  are  favored. 


See  also  Pumps,  Air-Li  ft. 


TURBO-ALTERNATORS 


Flux  Distribution  in  Core.  Flux  Distribution  in  the  Core  of  a  Turbo  Alternator, 
Carl  J.  Fechheimer.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  7,  July  1920, 
pp.  G69-673,  5  figs.     Oscillograms  are  presented  and  interpreted. 

VACUUM  TUBES 

Absorption  of  Gases.  Absorption  of  Gases  in  the  Electric  Discharge  Tube,  F.  H. 
Newman.  Proc.  Physical  Soc.  of  Lond..  vol.  32,  part  3,  April  15,  1920,  pp. 
190-195,  1  fig.  Describes  method  of  showing  that  absorption  of  nitrogen 
takes  place  in  discharged  tube  when  sodium  and  potassium  are  used  as  electrodes. 


Bacterial  Removal,  Efficiency  in.  The  Operation  of  an  American  or  Rapid 
Water  Filtration  Plant  for  Twenty  Years  at  York,  Pa.,  James  M.  Caird. 
Jl.  Am.  Water  Works  Assn.,  vol.  7,  no.  3,  May  1920,  pp.  368-376.  Attention 
is  called  to  data  which  show  that  filtrates  removed  98.7  per  cent  of  bacteria. 

Detroit  Plant.  Detroit's  New  350-Million  Gallon  Filtration  Plant,  Theodore  A. 
Leisen.  Eng.  News-Rec,  vol.  84,  no.  25,  June  17,  1920,  pp.  1194-1196,  2  figs. 
Old  open  reservoir  to  be  covered  for  filtered  water.  Short  mixing  chamber. 
Steel  roof  over  coagulation  basin. 

Drifting-Sand  Filters.  Sandwashers  for  the  Drif ting-Sand  Rapid  Water  Filter, 
William  Gore.  Eng.  News-Rec,  vol.  84,  no.  25,  June  17,  1920,  pp.  1192- 
1194,  2  figs.     Loss-of-head  studies  at  Toronto  plant. 

WATER  HAMMER 

Conduits  Under  Pressure.  Water  Hammer  in  Metallic  Conduits  Under  Pressure 
(L'6tude  des  coups  de  belier  dans  les  canalisations  metalliques  sous  pression), 
C.  Camichel.  Houille  Blanche,  vol.  19,  nos.  39-40,  March-April  1920,  pp. 
53-57,  14  figs.     Amplitude  of  odd  harmonics.     (Continuation  of  serial.) 

WATER  MAINS 

Cleaning.  Water  Main  Cleaning  in  St.  Louis,  Mo.,  Edward  E.  Wall.  Mun.  & 
County  Eng.,  vol.  58,  no.  6,  June  1920,  pp.  249-252,  2  figs.  Mechanical  cleaner 
used  for  street  water  mains. 

See  also  Oxy-Acetylene  Welding,  Pipe  Mains. 

WATER  PIPES 

Le\ks.  Leaky  Cross-Connection  Located  by  Alkali  Test,  W.  Mack  Angus  and 
Carl  Francis.  Eng.  News-Rec,  vol.  84,  no.  25,  June  17,  1920,  pp.  1187-1188. 
Method  used  in  locating  cross-connection  between  dual  supplies. 

WATER  POWER 

Legislation.  Synopsis  of  New  Water-Power  Law,  Henry  J.  Pierce.  Elec.  World, 
vol.  75,  no.  26,  June  26,  1920,  pp.  1467-1472.  Text  of  measure  is  included 
with  brief  statement  of  purport  and  main  provisions  of  law. 

Operating  Costs  of.  Water  Power  and  Conservation,  H.  deP.  Parsons.  Mun.  & 
County  Eng.,  vol.  58.  no.  6.  June  1920,  pp.  244-248,  1  fig.  Chart  showing 
hydroelectric  average  operating  cost  per  kw.-hr. 
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WATER  SOFTENING 

Hot  Process.  Development  of  Hot  Process  Water  Softener,  George  Gibson. 
Blast  Furnace  iv  Steel  Plant,  vol.  8,  no.  6,  June  1920,  pp.  325-326,  3  figs. 
Sorgc-Cochrane  softener. 

WATER  SUPPLY 

Booster  Station-.  Combined  Gas  and  Motor-Driven  Pressure  Booster  Station, 
A.  E.  Walden.  Power,  vol.  51,  no.  24,  June  15,  1920,  pp.  950-952,  5  figs. 
Details  of  two  pressure  booster  stations,  consisting  of  combination  gas-engine 
and  motor-driven  centrifugal  pump  units  of  75  and  150-h.p.  capacity,  each 
with  pumping  capacity  of  2,000,000  gal.  of  water  daily,  at  55  ft.  to  115  ft.  and 
231  ft.  head  respectively. 

Montreal.  The  Municipal  Water  Supply  of  Montreal,  T.  W.  Lesage.  Can.  Engr., 
vol.  3S,  no.  20,  June  24,  1920.  pp.  584-587,  1  fig.  Water  is  sterilized  by  hypo- 
chlorite. Average  daily  consumption  for  1919  was  05,016,000  imp.  gal. 
Paper  read  before  American  Water  Works  Association. 


WATER  TREATMENT 


Clay  and  Silica  Removal.  The  Removal  of  Clav  and  Silica  From  Water,  Otto 
M.  Smith.  Jl.  Am.  Water  Works  Assn.,  vol.  7,  no.  3,  May  1920,  pp.  302-314, 
10  figs.  List  of  electrolytes  is  given  arranged  in  the  order  of  their  efficiencies 
as  coagulants,  and  results  of  tests  with  these  electrolytes  are  presented  in 
diagrammatic  forms. 

Rainfall  and  High  Bacterial  Count.  An  Inquiry  Into  the  Effect  of  Meteor- 
ological Conditions  Upon  the  Efficiency  of  Storage,  Filtration  and  Chlorination, 
Based  Upon  a  Study  of  the  Hagerstown  Water  Supply,  Abel  Wolman.  Jl. 
Am.  Water  Works  Assn.,  vol.  7,  no.  3,  May  1920,  pp.  352-363.  Fundamental 
cause  producing  excessive  bacteria  counts  in  tap  water  was  found  to  be  excessive 
rainfall. 

WATER  WORKS 

Centrifugal  Pumps  in.  The  Use  of  Centrifugal  Pumps  in  Municipal  Water 
Plants,  Russell  A.  Murdoch.  Mun.  &  County  Eng.,  vol.  58,  no.  6,  June  1920, 
pp.  253-255  and  p.  258,  3  figs.  Performance  curve  of  centrifugal  pump  operat- 
ing against  constant  head. 

Construction  Cost-Pius  Contracts  for  Water  Works  Construction,  George  W. 
Fuller.  Can.  Engr.,  vol.  38,  no.  26,  June  24,  1920,  pp.  599-601.  Comparative 
advantages  and  disadvantages  of  cost-plus  and  lump-sum  contracts. 

Electrically  Driven.  The  Application  of  Electric  Motive  Power  to  Small 
A\  ftterworks  Plants  in  Indiana,  D.  D.  Ewing,  and  G.  C.  Blalock.  Purdue 
university,  Publications  of  Eng.  Departments,  vol.  3,  no.  3,  Dec.  1919,  100  p. 
47  figs.  Survey  of  plants.  Electrically  driven  pumps,  it  is  said,  have  proven 
highly  satisfactory.  It  is  added:  that  no  troubles  were  found  which  were 
directly  chargeable  to  mode  of  operation.  It  is  also  mentioned  that  first 
cost  of  an  electrically  operated  pumping  plant  is  from  25,000 
of  that  of  a  steam  pumping  plant.  Bibliography  on  electrification  of  pumping 
stations  is  appended.  , 


Water,    Power    from.        An     Experimental    Determination    and     Utilization    of 
Wave  Power.  College      of     Eng.,      Tokyo    Imperial   University,  vol.   10, 

no.  1,  June  30,  1919.  pp.  21-36,  6  figs,  partly  on  supp.  plate.  Describes  appara- 
tus for  measuring  wave  power  consisting  of  float  board  weighted  with  stones 
making  large  pendulum,  which  is  allowed  to  swing  freely  under  stroke  of  waves. 
Amplitude  of  motion  of  pendulum  measured  at  each  stroke  gives  amount 
of  available  energy.  Apparatus  is  also  described  for  compressing  air  in  con- 
tainer by  exposing  grated  opening  of  large  pipe  to  alternate  action  of  wave. 


WAVES 


Force  of,  Estimating.  On  a  Method  of  Estimating  the  Foreeof  Waves,  I.  Hiroi.  Jl. 
College  of  Eng.,  Tokyo  Imperial  University,  vol.  10,  no.  1,  June  30,  1919,  pp. 
1-19,  9  figs,  partly  on  supp.  plate.  It  is  concluded  from  study  of  empirical 
formula?  and  results  of  experiments  that  greatest  intensity  of  wave  pressure 
is  found  near  water  surface,  acting  on  comparatively  small  area.  It  is  believed 
that  mean  intensity  of  pressure  on  large  area  is  hardly  capable  of  direct  meas- 
urement, and  use  of  reliable  formula  is  considered  as  only  practical  method 
for  estimating  probable  mean  wave  pressure  in  any  given  locality. 

WELDING 

Automobile  Repair  Work.  Welding  and  Its  Relation  to  the  Repair  Industry, 
Lord  Campbell,  Jr.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July,  1920,  pp. 
42-46,  4  figs.  Welding  is  classified  into  four  general  headings:  Forging,  oxy- 
acetylene  or  other  gas  processes,  electric  arc  and  thermit  methods.  Field  of 
each  one  of  these  is  pointed  out  with  special  reference  to  automobile  repair 
work. 

See  also  Electric  Welding;  oxy-acetylene  welding. 

WELFARE  WORK 

Store  Departments.  Advantage  of  a  Company  Store  to  a  Plant,  E.  E.  Adams. 
Am.  Drop  Forger,  vol.  6,  no.  6,  June  1920,  pp.  288-290.  Experience  of  forge- 
plant  superintendent  who  conducted  company  store  in  connection  with  supply 
department,  in  which,  it  is  said,  he  saved  his  workmen  20  per  cent.  Paper 
read  before  Am.  Drop.  Forge  Assn. 

WIND  TUNNELS 

Design.  The  Design  of  Wind  Tunnels  and  Wind  Tunnel  Propellers,  Edward  P. 
Warner,  F.  H.  Norton  and  C.  M.  Hebbert.  Nat.  Advisory  Committee  for 
Aeronautics,  report  no.  73,  1919,  24  pp.  16  figs.  Application  of  Dryewiecki 
theory. 

WIRE  ROPE 

Care  of.  Suggestions  for  Care  of  Wire  Rope,  James  F.  Howe.  Eng.  World,  vol. 
17,  no.  1,  July,  1920,  pp.  36-37.  Directions  for  attaching  sockets  to  wire 
rope  are  included. 

WOOD 


WATTMETERS 

Reactive  Volt-Ampere  Measurements.  Reactive  Volt-Ampere  Indicators,  H.  C. 
}  ■  ■'<'■"  Eli  c,  W  odd,  v„l,  7.",.  no.  26,  June  26,  1920,  pp.  1476-1479,  10  figs. 
1 1  ■     mown  how  standard  indicating  wattmeters  may  be  applied  to  measurement. 


Tar  Distillation.  Tar-Still  Operation  in  Hardwood  Distillation  Plants,  L.  F. 
Hawley  and  H.  N.  Calderwood,  Jr.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  7, 
July,  1920,  pp.  684-685.  Tests  made  to  determine  effects  of  speed  and  steam 
pressure.     Directions  for  tar-still  operation  are  suggested. 

See  also  Aircraft  Construction  Materials,  Wood. 
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Important  Notice 

The  Barrett  Specification  Type  "AA" 
20-year  Bonded  Roof  represents  the  most 
permanent  roof-covering  it  is  possible  to 
construct,  and  while  we  bond  it  for  twenty 
years  only,  we  can  name  many  roofs  of 
this  type  that  have  been  in  the  service  over 
forty  years  and  are  still  in  good  condition. 

Where  the  character  of  the  building  does 
not  justify  a  roof  of  such  extreme  length 
of  service,  we  recommend  the  Barrett 
Specification  Type  "A"  Roof  bonded  for 
10  years.  Both  roofs  are  built  of  the 
same  high-grade  materials,  the  only 
difference  being  in  the  quantity  used. 


J 


"When  it  comes  to  writing 
Roofing  Specifications — " 

Our  sixty  years'  reputation  in  the  roofing  business 
enables  us  to  place  at  the  disposal  of  the  architect 
and  his  client,  a  "definite"  Roofing  Specification 
that  has  been  proved  by  the  most  exhaustive  exper- 
ience to  give  those  "better  results"  advocated  in 
the  American  Architect  editorial  herewith. 

This  "definite"  specification  is  The  Barrett  Speci- 
fication. It  is  a  formula  for  built-up  roofs  which  most 
architects  endorse.  Any  reputable  roofing  contrac- 
tor can  fill  the  prescription  and  the  owner  is  assured 
of  a  roof  with  the  lowest  cost  per  year  of  service. 

Full  details  regarding  these  Bonded  Roofs  and  copies 
of  The  Barrett   Specification   sent  free   on    request. 

The  $^St  Company 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

ST.  JOHN,  N.  B.  HALIFAX,  N.  S.  SYDNEY,  N.  S. 


The    Definite    Specification 

From  Editorial  Page,  American  Architect,  N.  Y. 


r^HE  physician  who  made  a  practice  of 

■*-  prescribing  certain  drugs  or  others 
whose*  *  *  *  properties  were  similar" — 
would  soon  lose  the  confidence  of  his  patient, 
and  yet  that  is  in  effect  what  the  architect  is 
doing  who  persist  in  the  outworn  and 
discredited  pratice  of  writing  "or  equal" 
after  the  specification  of  a  given  material." 

"Unless  he  entirely  neglects  to  perform  his 
function  and  leaves  the  decision  to  the 
builder,  he  must  sooner  or  later  determine 
what  is  to  be  used  and,  considered  both  from 
the  standpoint  of  the  client's  interest  and 
his  own  reputation,  it  would  seem  to  be 
desirable  that  he  *  *  *  *  make  his 
decision  when  the  specification  is  written 
rather  than  after  the  contract  is  let. 

"The  old  argument  *  *  *  *  that  a  definite 
specification  fosters  high  prices,  has  been 
effectually  disposed  of  by  leading  architects. 
It  is  evident  that  no  manufacturer  of  stand- 
ing responsibility  would  take  advantage  of  a 
definitespecification  to  increase  his  price.  To 
do  so  as  a  policy  would  be  business  suicide." 

"If  there  is  but  one  article  or  material  that  will, 
in  the  opinion  of  the  architect,  give  better  results 
than  any  other,  he  should  have  the  moral  courage 
to  specify  it  outright" 


Bonded  for  20  and  lO   Years 


Mention  The  Journal  when  dealing  with  advertisers. 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND   HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE  HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK,  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND     HAND     POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS 

LACHINE,     P.  Q. 


Montreal. 


Toronto. 


p.o.  address:  montreal,  p.q. 
cable  address   "  dominion  " 
Sales    Offices  : 
Ottawa,  Winnipeg.  Edmonton. 


branch  offices  and  works: 
Toronto.  Ottawa.  Winnipeg 


Reg  in  a. 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 


Members  are  urged  to  consult  the  Journal's  advertising  pages. 
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BAWDEN  MACHINE  CO.,  Limited 

Sterling  Road    -    Toronto,  Canada 

Beg  to  announce  that  they  have  made  arrangements 
with  the  following  well-known  British  firms  as  agents 
and  licensees  to  manufacture  : 


John  Thompson,  Wolverhampton 


Robey  Co.,  Limited,  Lincoln 


Alley  MacLellan  Limited,  Glasgow 


E.  S.  Hindley  &  Sons,  Dorset 


David  Bridge  Co.,  Limited,  Manchester 


Brown  Bros.,  Edinburgh 


Bow  MacLachlan,  Paisley 


Water  Tube  Boiler  100  to 
2,000  h.p.,  and  up  to  300  lbs. 
working  pressure. 

Semi-Diesel  Oil  Engines,  5  to 
200  B.  H.  P.  Steam  Engines 
up  to  5,000  h.p.  Steam 
Wagons,  Mining  Machinery, 
etc. 

Valves  for  water  works  and 
high  pressure  steam,  Air 
Compressors  for  all  purposes 
up  to  10,000  cubic  feet. 

High-Speed  Engines  for  elec- 
tric lighting  and  direct 
coupling  to  pumps. 

Rubber  Machinery  for  com- 
plete plants,  Friction 
Clutches  and  Transmission 
Machinery. 

For  Complete  Telemotors, 
Steam  Steering  Engines, 
Reversing  Engines,  etc. 

Steam  Steering  Engines  of 
the  guided  segment  and 
other  types. 


YOUR  ENQUIRIES  FOR  ANY  OF  THE  ABOVE 
LINES  WILL  GET  SPECIAL  ATTENTION 

Pacific  Coast  Sales  Office:  JONH  W.  THOMPSON  &  COMPANY,  510  Hastings  Street  West,  Vancouver,  B.C. 


Firms  advertising  in  the  Journal  are  considered  as  absolutely  reputable. 
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NOVA  SCOTIA  STEEL  ...  GOAL  CO. 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     and     SPLICE     BARS 

TRACK  BOLTS  and  SPIKES 

MACHINE     and     CARRIAGE    BOLTS 

SQUARE   TWISTED  REINFORCING  BARS 

BOILER    SHIP    and    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL,    HALF    OVALS,    TIRES    and    SLEIGH    SHOE 

MARINE    FORGINGS 

OF 
A  LL 

DESCRIPTIONS 

INQUIRIES  GIVEN  PROMPT  ATTENTION 

General  Sales  Office;  head  Office; 

Windsor  Hotel,  NEW    GLASGOW, 

MONTREAL.  Nova  Scotia. 


Journal  advertisers  are  worthy  of  your  busi?icss  consideration. 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,  New  York.  Codes:  Consolidated  Steel  Corporation,    ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


crjNSTECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

Barcelona,    Bogota,    Buenos    Aires,    Calcutta,""' Christiania,    Copenhagen,    Havana, 

Johannesburg,    Lima,    London,    Managua,    Mexico  City,    Milan,    Montreal,     New 

Orleans,  Rio  de  Janeiro,  San  Francisco,  Santiago,  Seattle,  Shanghai,  St.   John's, 

Sydney,  Toronto,  Valparaiso,  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 


Boring,       Drilling      and 
Machines,  Horizontal. 
Bridges. 


Milling 


Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 


Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 

Frogs  for  Steam  and  Electric  Rail- 
roads. 

Gas  Engines  800  h.  p.  and  over. 

Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 

Ingot  Molds. 

Machine  Tools. 

Machinery,  Special,  designed  to 
order. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  "Consteco"  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Planers,  Detrick  and  Harvey. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Presses,  Hydraulic,  complete. 

Pumps   and   Pumping   Engines. 

Rails — Light,  Heavy,  Tram  or 
Girder,  etc.,  and  Accessories. 


Railway  Shop  Machinery. 

Rivets. 

Rolling  Mill  Machinery  and  Equip- 
ment. 

Roofing. 

Screws,  Wood. 

Shafting,  Cold  Rolled  and  Cold 
Drawn. 

Shapes,  Standard  Structural  and 
Bethlehem. 

Sheet  Bars. 

Sheets,  Plain,  Galvanized,  Flat  and 
Corrugated,  Blue  Annealed. 

Shipyard  Machinery. 

Sidings. 

Skelp. 

Slabs. 

Spikes. 

Staybolt  Iron. 

Switches  for  Steam  and  Electric 
Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,   quick   service,    and    dependable   attention   to   every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight, packing, country  of  destination, etc., and  purposes  for  which  the  materials  are  required 


Don't  fail  to  mention  the  Journal  when  writing  advertisers. 
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TAR-bound 


-and- 


TAR-surfaced  Roads 


are  without  question  the  only  type  of 
macadam  construction  which  will  meet 
the  present  day  demands  of  motor  traffic. 

B  U  T  W  H  Y   do   all  Engineers   and   Municipalities 

insist  on  specifying 

DOMTARBOND  ? 

BECAUSE 

1.  It  is  the  best  prepared  road  tar 

2.  Its  deliveries  are  prompt 

3.  Its  prices  are  right 


DOMTARBOND 


DOMINION  TAR  &  CHEMICAL  COMPANY,  LIMITED 


SYDNEY,  NOVA  SCOTIA 
SAULT  STE.  MARIE,  Ont. 


Canadian  Head  Office: 
171  ST.  JAMES  ST.,  MONTREAL. 


Branch  Office: 
53  YONGE  ST..  TORONTO. 


Journal  advertisements  are  a  business  call  at  your  office. 
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1  Capacity!  | 

~xr  "^RUM  size  alone  doesn't  mean  capacity.     It's  the  speed  of  getting  ~2 

ES  ■     *  materials  into  the  drum,  and  concrete  into  the  forms  —  and  the  S 

~:  ability  to  maintain  top- speed  operation  without  delays.     It's  Koehring  X: 

r£  liberal  drum  dimensions,  automatic  features  of  control,  and  heavy  duty  ~2 

E:  construction  that  delivers  a  big  season's  extra  yardage.  25 


Koehring  Sizes 

in  cubic  feet  mixed  concrete. 

Construction  Mixers:  4,  7, 10, 14,  21, 28. 
Steam  and  Gasoline. 

Paving  Mixers:  7,  10,  14,  21,  28. 

Boom  and  Bucket  or  spout  distri- 
bution, Caterpillar  traction,  load- 
ing derrick,  steam  and  gasoline. 


Koehring  high-speed,  steep -angle  charging  skip 
chutes  materials  into  drum  in  one  clean  slide.  Note 
how  skip  passes  between  cable  sheeves  to  high-angle 
charging  position  —  a  distinctive  Koehring  feature. 
Automatically  stops  and  stays  in  charging  position 
until  released. 

Koehring  re-mixing  action  means  Dominant  Strength 
Concrete — no  separation  of  aggregate  —  uniform  con- 
crete to  last  shovel  full  of  every  batch  —  uniform  dis- 
tribution of  sand,  cement  and  stone  to  every  square 
foot  of  construction. 


As  easy  to  discharge  a  handful  as  the  full 
batch.  Design  of  pick-up  buckets  inside  the 
drum  which  pour  concrete  into  discharge 
chute,  together  with  big  area  of  discharge 
chute  inside  the  drum,  means  fast  discharge. 
Heavy  duty  construction  means  extra  season's 
yardage,  low  maintenance  and  long  service  life. 


Koehring  Machine  Co.    |= 

Milwaukee,  Wis.  g 

3l!i!flli«HiHlifllllHllltHIII{l!l}iiHlli{ll»lilfi 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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This  is  one  of 

fifteen 
15,000K.V.A. 
Transformers 

recently  ordered  by  the 
Hydro- Electric  Power 
Commission  of  Ontario. 


They  are  of  the  oil-insulated, 
water-cooled  type,  single- 
phase,  25  cycles,  12,000  volts 
low  tension,  delta  connection, 
to  63,500  volts  high  tension, 
delta  connection,  or  110,000 
volts  high  tension,  star  con- 
nected, with  windings  arrang- 
ed to  give  140,000  volts,  star 
connection,  at  15,000  K.V.A. 
output. 

Fifteen  transformers  of  this 
size  will  be  installed  at 
Queenston,  Ontario,  for  the 
Chippawa  Queenston  Hydro- 
Electric  Development. 


SERVICE 

DEPENDABLE  REPAIR  WORK  -  and  no  other  kind  is  tolerated  by  the  cautious  operator  of  electrical  apparatus  —  Is  the  natural 
result  when  performed  by  factory-trained  experts,  supported  by  the  engineering  skill  and  manufacturing  knowledge 
associated  with  the  name 

WESTINGHOUSE 

PROMPT  REPAIR  SERVICE  has  been  assured  to  users  of  Westinghouse  apparatus,  by  establishing  at  convenient  points  repair 
shops  operated  by  the  Company's  SL-rvice  Department,  where  repair  work  is  executed  with  all  possible  despatch,  consistent 
with  the  care  that  is  observed  in  the  various  processes  entering  Into  work  of  this  character.     Repair  shops  are  located  at:— J 

MONTREAL     10  St.   Sophie  Lane  WINNIPEG— 158  Portage  Ave.   E. 

TORONTO     16   Temperance  St.  CALGARY— 328  9th  Ave.    W. 


Canadian  Westinghouse  Company,  Limited,  -  Hamilton,  Ontario 


TORONTO,  Bank  of  Hamilton  itldg. 
MONTREAL,  285  Beaver  Hall  Mill 

OTTAWA,   Ahearn  tk  Sopir,  Ltd. 

HALIFAX,  105  Mollis  Street. 

PORT  WILLIAM,  Cuthberteon  Block 


WINNIPEG,  158  Portage  Avenue  E. 
EDMONTON,  211  McLeod  Bldg. 
CALGARY,  Canada  Life  Hldg. 
VANCOUVER,  Hank  of  Ottawa  Hldg. 


Consult  the  advertis<  r,  Ms  information  is  valuable. 
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GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co. 

Montreal, 

25,000,000 

Medicine  Hat,  Alta., 

6,000,000 

St.  Johns,  Que., 

3,000,000 

Fredericton,  N.B., 

2,000,000 

Woodstock,  N.B., 

1,000,000 

Cartierville,  Que., 

1,000,000 

Aylmer,   Que., 

1,000,000 

St.  Rose,  Que., 

500,000 

Laval  des  Rapides,  Que. 

300,000 

Berthier,  Que., 

300,000 

THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


This  Journal  is  printed  by 


THE 

MODERN 
PRINTING 

COMPANY 


MONTREAL'S 
HIGH    GRADE    PRINTERS 

QUALITY       SERVICE       SATISFACTION 

ASK  FOR  OUR  PRICES 
BEFORE  PLACING  YOUR 
ORDERS  FOR  PRINTING 

39  Dowd  St.,  MONTREAL  Tel.  Main  112 


MEAD-MORRISON 


PRODUCTS 


Manufactured  in  Canada 

STEAM  HOISTS 

ELECTRIC  HOISTS 

MINE  HOISTS 

BRIDGE     ERECTING     EN- 
GINES 

CLAM  SHELL  BUCKETS 

ORANGE  PEEL  BUCKETS 

DREDGES 

COAL  AND  ORE  HANDLING 
PLANTS 

CONVEYING  MACHINERY 

ASHES  HANDLING  MA- 
CHINERY 

COAL  CRUSHERS 

WEIGHING  LARRIES 

CAR  PULLERS 

TRANSPORTERS 

HOISTING  TOWERS 

BUNKERING   EQUIPMENT 

SWINGING  ENGINES 

CABLE  RAILWAY  SYSTEMS 

COAL  SCREENING  PLANTS 

McCASLIN   BUCKET   CON- 
VEYORS 

Dependable  Service 

Contractors  for  Complete 
Material  Handling  Plants 


AGENTS: 
HARVARD  TURNBULL,  Toronto 
KELLY  POWELL,  Winnipeg 
ROBERT  HAMILTON,  Vancouver 

Put  Your  Problem   Up  to    Us  ! 


CANADIAN  MEAD-MORRISON  CO 

-    •■:''  LIMITED 

2  8  5  BE  AVER  HA  LL  H I L  L 
MONTREAL 


Mention  The  Journal  when  dealing  with  advi  rtisers. 
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Canadian  Equipment  Company 


Limited 


285  beaver  hall  hill, 
Montreal 

REPRESENTING    IN    EASTERN    CANADA 


Bucyrus  Company 

SO  MILWAUKEE,  WIS. 

Steam  Shovels,  Dragline  Excavators. 
Trench  Excavators,  Spreader  Plows. 


Western  Wheeled  Scraper  Company 

AURORA,  ILL. 

Air  Dump  Cars,  Rock  Crushers. 
Elevating    Graders,     Scrapers,    Etc. 


We  sell  rebuilt  used  contractors'  and  Railroad  equipment  of  all  kinds. 
LOCOMOTIVES,  FLAT,  GONDOLA  &  BOX  CARS,  PASSENGER  COACHES,  ETC. 


Offices  at: 


CHICAGO, 


NEW  YORK, 
NEW   ORLEANS, 


PITTSBURG, 
CLEVELAND, 


TORONTO, 

RICHMOND, 


KANSAS  CITY, 


YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANDLING  MATERIAL 

BY  USING  THE  PORTABLE  SCOOP  CONVEYOR 

It  saves  6  to  12  shovellers 

It  will  handle  any  material : 
Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Firms 
are  Cutting  their  Costs  by  this 
Machine. 

Write  for  Prices  and 
Bulletin  "E.M." 

Jr^n^  ^  WillJ^S  Machinery  Co.,  Ltd.,  Sole  Canadian   Agents 
ST.  JOHN,  N.B.  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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MADE      IN      CANADA 

Contractors'  Plows 

Drag  Scrapers 

Wheel  Scrapers 

Ox  Shovels 

Steel  Tray  Wheelbarrows 

Tubular  Wheelbarrows 


QUALITY:   HIGH  GRADE 


Catalogue  upon  request. 


■THE- 


BATEMAN- WILKINSON  CO.  LTD. 

TORONTO,   -   CANADA. 


MARCONI 

Wireless  Apparatus 

for  marine,  land  &  aircraft  stations 
Installed  —  Operated  —  Maintained 


Marine  Switchboards  manufactured  and  installed. 


The  Marconi  Wireless  Telegraph  Co.of  Canada, 

LIMITED 
HEAD  OFFICE:    11    ST.    SACRAMENT   ST..    MONTREAL 

DIVISIONAL  offices: 
Vancouver.  Winnipeg.  Toronto.  Halifax.  St.  John's.  Nfld. 


MACHINERY  BARGAINS 

50  K.  W.— D.  C.  125  Volt  direct  connected  Robb-Arm- 
strong  engine  generator  set  with  marble  switchboard  and 
instruments.    A  1  condition. 

38"  x  12'  LeBlonde  D.  B.  G.  quick  change  geared  engine 
lathe.    Rebuilt  like  new. 

5  ft.  Cincinnati-Bickford  full  universal  radial  drill,  like 
new. 

Over  50  good  machines  in  stock.  Write  for  our  list  and 
prices.    We  can  save  you  money. 

The  Blashill  Wire  Machinery  Co. 

LIMITED 

SALESROOM   AND   OFFICES  MACHINE  SHOPS 

307  ST.  JAMES  ST.  182  SHEARER  ST. 

MAIN  3431  VICTORIA  1427 

MONTREAL,  Que. 


Bedford  Construction  Company 

Limited 


(P.  PAGANO,  Pres. 


(FORMERLY  CAVICCHI  &  PAGANO) 

V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'l.  Mgr.  J.  J.  HERBERT  Sect.-Treas.) 


RAILROAD  CONTRACTORS 


NOW  OPERATING 


Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 


OFFICES    AT 


HALIFAX,      N.S.    &    EAST    ST.    JOHN,    N.B 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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RAYMOND 

Concrete 

PILES 


The  exclusive 

Raymond  Method 

The  Raymond  Method  ia 
the  ONLY  method  of 
concrete  pile  formation  in 
which  the  concrete  is  cast- 
in-place  in  a  spirally  rein- 
forced steel  shell  which  is 
left  in  the  ground.  The 
shell  is  left  in  the  ground  to 
make  CERTAIN  that 
underground  conditions  will 
NOT  distort  or  weaken  the 
"green"  concrete  pile  co- 
lumn. 


and  water  power  develop- 
ments anywhere  on  "lump 
sum"  or  percentage  basis, 
as  desired. 

We  design  as  well  as  con- 
struct in  co-operation  with 
other  engineers  and  con- 
tractors. 

Allow  us  to  show  you  pho- 
tographs of  work  accom- 
plished. 


BRANCHES : 
SALES  OFFICES  : 


CRANE  MALLEABLE  FITTINGS 

CRANE 

LIMITED 

HEAD  OFFICE  S  WORKS 
I2SO  ST.  PATRICK  ST 


MONTREAL 

Toronto,    Winnipeg,  Vancouver 
Halifax,       Quebec,       Ottawa,        Calgary 


MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Tests  of  all  Materials  Including  Steel,  Brass,  Coal.  Oils. 
Water,  Ores,  Sands,  Cement. 

Specialist,  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

'The  Largest  and  Best  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  27  YEARS 


<&>€UBHB$ 


LENGTHS  UP  TO  40  FEET 

COUPLING  BANDS  FOR  LONGER  LENGTHS 

DIAMETERS  8  TO  84  INCHES 

TTulvi'rr^Mv^hf  ZCOrrUfiat!°,1S  U11"ch  are  the  essential  Mature  of  the  Pedlar 
d«*plj  into  the  study  of  road-bundfng?clnom;.  CC  °f  engmm"s  who  go 

Write  for   Culvert  Booklet   "E.J." 


FOR 


STRENGTH 
DURABILITY 
ECONOMY 


THE    PEDLAR    PEOPLE    LIMITED 


Established    1861 

26    Nazareth    Street,     MONTREAL,     P. 
Executive  Office  and  Factories:    OSHAWA, 

BRANCHES;         QUEBEC         HALIFAX         c:-r      mun         ^-^-.-.... 

w        kl        r-iMLihAA         ST.  JOHN         OTTAWA        TORONTO        WINN 


Q. 

ONT. 
I  PEG        CALGARY        VANCOUVER 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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— In  the  Dunlop  Plant 

THE  buildings  in  which  Turnbull  Elevators  are  installed  represent  every 
known  industry.  We  are  now  equipping  a  new  addition  to  this  great 
Canadian  plant,  the  Dunlop  Tire  and  Rubber  Company  of  Toronto. 

In  manufacturing  buildings  such  as  Dunlops'  in  modern  city  stores  like  the 
Adams  Furniture  Company — in  structures  of  every  description  and  every  size, 
you  will  find  Turnbull  Elevators  doing  their  part  in  the  efficient  development  of 
mercantile  Canada. 

Plans,  specifications  and  estimates  for  Turnbull  equipment  will  be  submitted 
you  without  charge  on  request. 


<m> 


MANUFACTURING  CO  TORONTO 


Head  Office  and  Works: 
John  Street,  Toronto 


Montreal  Branch: 
202  Mappin  Building 


A  recent  installation  of  5  G.  &  McC.  double  Drum  Sectional  Water- 
Tube  Boilers  in  course  of  erection. 


0.  &  McC.  CO. 

SECTIONAL 

WATER=TUBE 

BOILERS 

Are  equipped  with  large 
Headers,  Steam  and  Water 
Drums  and  Connecting  Nipples 
of  increased  size,  thus  providing 
positive  and  rapid  circulation 
and  increased  steaming 
capacity. 

EVERY  PART  SUBJECTED  TO  STEAM 
PRESSURE  IS  MA  DE  OF  FORGED  STEEL 

STEAM  ENGINES,  STEAM 
Tl'RBINES,  RETURN 
TUBULAR  and  WATER- 
TUBE  BOILERS,  PUMPS,  CONDENSERS, 
HEATERS,  TANKS,  etc..  Also  SAFES, 
Vaults  and  Safety  DEPOSIT  BOXES. 

Catalogs    and    Further    Information 
will  be  Sent  Free  on  Request. 


WE  BUILD 


Th 


goldie  8c  Mcculloch  Co.,  limited 

HEAD  OFFICE  AND  WORKS,  GALT,  ONTARIO,  CANADA. 


TORONTO   OFFICE: 

Suite  1101-2 

Bank  of  Hamilton  Bld'g. 


WESTERN  BRANCH: 

248    McDermott    Ave., 
Winnipeg,  Man. 


QUEBEC  AGENTS: 

Ross  &  Grelg, 

400   St.   James   St. 

Montreal,  Que. 


BRITISH  COLUMBIA  AGENTS: 

Robt.  Hamilton  &  Co. 

Vancouver,  B.C. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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FRASER,  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need         .... 


Our  Experience  Includes:— 

Dams,  Power  Plants,  Paper  and   Pulp   Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,   Industrial  Plants  and  Towns. 


PACKARD  Transformers— Meters 

Furnace  Transformers 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND   FOR  BULLETINS 

The  PACKARD  ELECTRIC  CO.  Ltd 

Factory    and    Head    Office:    ST.  CATHARINES,  Ontario 

BRANCH  OFFICES  : 

725  Power  Building,  703  Confederation  Life  Bldg, 

MONTREAL  WINNIPEG 

401  Temple  Building, 
TORONTO 


AGENTS:     Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


J.  T.  Warren,  738-llth  Ave  West,  Calgary,  Alta. 


Journal  advertisements  arc  a  business  call  at  your  office. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  1860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth" 
(On  Government  Dredge  No.  109) 


ST.GABRIEl*  *'fal/  %     £,, 

1 5T.p<uuiia^T-l,^r-vj[<f!'T-' 


i.DESANGtS 


QUEBEC 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  •      •  .  • 


BROUGHTON 


EASTAHCUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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S  P  RAC  O 


Sectional  View  Showing 
Action  of  Center  Jet 


HOLLOW   CLAIMS   AGAINST 
SOLID    FACTS 

The  CENTER  JET  of  the  SPRACO  NOZZLE  is  the  only 
method  of  producing  a  SOLID  CONE  OF  COMPLE- 
TELY ATOMIZED  SPRAY. 

In  a  recent  competitive  test— made  by  the  prospective 
customer— the  SPRACO  NOZZLE  was  easily  demon- 
strated to  his  entire  satisfaction  to  be  the  best  on  the 
market,  and  he  then  installed  the  largest  cooling  pond 
in  the  world. 

The  most  important  points  of  superiority  of  the 
SPRACO  NOZZLE  which  were  disclosed  in  the  test  were 
its  COMPLETE  ATOMIZATION  AND  NON  CLOGGING. 
The  SPRACO  CONTINUED  TO  SPRAY  AFTER  ALL 
OTHERS  HAD  CLOGGED. 

Write  for  details  of  the  test,  and  ask  for  bulletin 
No.  C— 16. 

SPRAY   ENGINEERING   CO. 
BOSTON,    MASS. 

JAMIESON  ENGINEERING  COMPANY, 
Vancouver,  B.C. 


THEONLY 

CENTER  JET 

NOZZLE 


Solid  Conical  Formation  Produced 
by  Spraco  Nozzle 


SPRAY  ENGINEERING  COMPANY 


% 


WE  are  builders  of  railway  vehicles  to  suit  every  requirement  of  passenger, 
freight  and  general  service  on  steam  and  electric  lines  either  to  the 
purchaser's  or,  if  required,  to  our  own  designs  and  specifications  for 
home  or  export  orders.     Among  our  many  other  products  are  the  following: 


STEEL 

Castings 

Rolled  Bars 

Pressed  Work 

Couplers 

Springs 

Bolsters 

Brake-Beams 

Draft-Arms 

Railway   Trackwork 

Rolling  Mill  Rolls 

Etc. 


IRON 

malleable  castings 

Rolled  Bars 

Chilled  Wheels 

Drop  Forgings 

Roller  Side  Bearings 

Etc. 


If  not  mentioned  here,  it  is 
probably  an  "Etc." 


FERRO-ALLOYS 

Castings 

Crusher  Jaws 

Dipper  Teeth 

Bucket  Lips 

Pins  &  Bushes 

Crank  Shafts 

Crank  Pins 

Roll  Shells 

Special  Trackwork 

Rolling  Mill  Rolls 

Etc. 


Our  plants  are  thoroughly  equipped  for  large  and  efficient  production,  and  we  invite 

correspondence  from  those  interested. 

Kindly  address :  Sales  Department,  P.O.Box  180,  Montreal. 


MONTREAL, 


CANADIAN  CAR  &  FOUNDRY  CO.,  LIMITED. 
CANADIAN  STEEL  FOUNDRIES,  LIMITED. 
THE    PRATT    &    LETCHWORTH    CO.,  LIMITED. 

PLANTS  AT 
AMHERST.  N.S.,       WELLAND,  Ont.,        BRANTFORD,    Ont.      and      FORT  WILLIAM,  Ont. 


Con  null  the  ailrcrliscr,  his  information  is  valuable. 
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Aerial  Photography 


Anew  and  effective  means 
of  artistic  portrayal  which 
has  quickly  gained  favour 
with  progressive  advertisers. 

This  picture  of  a  famous 
cathedral  and  some  of  the 
surrounding  buildings,  taken  at  a 
low  altitude,  brings  out  detail 
which  can  be  shown  only  in  aerial 
photographs. 

We  have  had  considerable  exper- 
ience in  this  held,  and  are  in  a 
position  to  quote  on  industrial  plants, 
railways,  canals  and  other  engineer- 
ing projects. 


404  Lake  of  the  Woods  Bldg., 

Telephone  Main   8059 


MONTREAL 


Greater  Production 


n-..-HWW''.W«W 


LOCKWOOD 
GREENE 
CANADA 


From  the  Same  Plant 

V7DUR  present  buildings  can  be  arranged  to 
take  care  of  growing  production  needs  until 
construction  costs  come  down.  Consult  LOCK- 
WOOD,  GREENE — specialists  in  Expansion  with- 
out Confusion. 

At  your  invitation,  we  will  study  the  problem  with 
you — construction,  extension,  equipment,  engineer- 
ing, staff,  or  labour.  We  prepare  plans  with  the 
accumulated  experience  of  many  kindred  opera- 
tions. 


Lockwood,  Greene 

&  CO.  OF    CANADA    LIMITED. 
285  BEAVER  HALL  HILL         -         -         -         MONTREAL 

INDUSTRIAL    ENGINEERS 


Mention  The  Journal  when  dealing  with  advertisers. 
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Reliable  Service 


BLPWPIPE 


1         »  rm 


EGULAToRS 


FILLING  ROQS 

ACCESSOR 


m 


r 


LUAL«J 
IES 


HOSE 


8  FACTORIES  I^CTLWl  OPERATION  AT 
HALIFAX-MONTREAL-TORONTCHLONDON-SUDBU 
WINNIPEG-CALCAaX^V^NGGUVE 


Additional  Factories  in 
:ouw  of  Lrecricn.. 


''LIQUID  AIR  SERVICE'1   IS  AN  ACTUALITY 

"Liquid  Air  '  is  not  a  mere  figure  of  speech  but  an  actuality. 

We  have  at  th  il  * » t '<  mr  customers  at  all  our  Branches  a  staff  of  expert  welders, 

d,  to  give  advice  and  assistance  on  all  matters  pertain- 
ing  to  the  <>.\    '  Process.      Thia  service  is  free,  it  implies  no  obligation,  and  is 

For  I  tomere  in  the   District  of  Sydney,  N.S.;  St.  Johns, 

Distribution  Stations  have  been  established  at  the 
obtained   therefrom  al   any  li me  on  the  shortest  notice. 
Adi  nearest  Branch  office. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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WATEROUS    steel  plate    TANKS 


THEY  LAST 

LONGER! 


THE  WATEROUS  ENGINE  WORKS  CO.  LTD.,  brantford,  Canada 


HYDRAULIC 
TURBINES 
PUMPS 


AND 


Our  shops  are  equipped  for  build- 
ing TURBINES  of  the  largest 
sizes  and  high  speed  PUMPS 
of  large  capacity  for  medium  and 
low  heads.  Two  turbines  of 
20,000  H.  P.  are  now  under 
construction. 


PAPER  MILL 
MACHINERY 

Engineers  and 
Man  ufacturers 


of  high   speed  News  Machines  and 
other    Paper    Machines   of 
both  Fourdrinier  and 
Cylinder  types. 


DOMINION  ENGINEERING  WORKS, LIMITED 

MONTREAL,  QUE. 

Canadian  Builders  of  I.  P.  MORRIS  HYDRAULIC  MACHINERY 

UNDER  ARRANGEMENT  WITH 

The      Wm.      Cramp      &      Sons,      Ship      and      Engine      Building      Company. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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'McAvity"    Brass 
Angle    Valve 


SPECIFY  "McAVITY"  VALVES 


You  are  then  assured  of  securing  valves  of  the  high- 
est possible  quality. 

Valves  which  have  undergone  physical  and  laboratory 
tests  of  a  searching  nature  before  leaving  the  factory. 

Valves  of  proven  reliability  and  satisfaction. 

T.  McAvity  &  Sons,  Limited 

ST.  JOHN,  N.B. 

MONTREAL  WINNIPEG  VANCOUVER 

TORONTO,  Harvard  Turnbull  &  Company,  207  Excelsior  Life  Building. 


"McAvity"    Brass 
Globe  Valve 


Canada  W'RE&  Cable  Company  Limited 


TORONTO 


TXfE  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674  Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Phone  Belmont  2300 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations,  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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londs:' 


FILES 


Search  as  you  will 
you  will  not  find 
a  line  of  Files  that 
compares  with 
SIMONDS  —  the 
celebrated  files  for 
efficient  cutting. 

With  their  found- 
ation of  the  tough- 
est steel  that  can 
be  obtained,  and 
made  in  our  own 
mills,  SIMONDS 
FILES  meet  the 
requirements  for 
all  metal  working 
purposes. 

Simonds  is  the 
gold  medal  win- 
ning file. 

We  make  all  kinds 
of  files  for  Mill, 
Machine  Shop  and 
Repair  Shop. 

Write  for  Catalog 
and  Prices. 

SIMONDS 
FILES 


I  gimonds 


Simonds  Canada  Saw  Co. 

LIMITED. 

"The  Saw  Makers" 

MONTREAL,  Que. 
Vancouver,  B.C.,  St.  John,  N.B. 


Yarrows  lt? 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 
SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESQUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

Address  :  P.O.  Box  1595,  VICTORIA,  B.C.,  CANADA. 


Exide  Storage  Batteries 

FOR 

Central  Lighting  and  Power  Stations 

Electric  Hoists  and  Elevators 

Oil  Switch  Service 

Mine  Locomotives 

Industrial  Trucks,  Etc. 

Chas.  E.  Goad  Engineering  Co.  Ltd. 


105  BOND  ST., 
TORONTO 


253-255  BEAVER  HALL  HILL, 
MONTREAL 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 
SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytlcally  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

"  CONIAGAS  "  A.B.C.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mftr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


Dont'tfail  to  meyxtion  The  Journal  when  xoriting  advertisers. 
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Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


Copper  Products  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


TRANSPORTATION  BUILDING 
120  St.  James  Street         -         MONTREAL 


Telephone  Main  7560 


Cable  Address :  "COPPRO" 


Journal  advertisements  are  a  business  call  at  your  office. 
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6  TON  3  SPEED  6A50UNE  LOCQMOWE 


GEAR  AND  FRICTION  DRIVEN 
GASOLINE  LOCOMOTIVES-21/2 
TO  25  TONS  ON  DRIVE  WHEEL 


^CQMOTYl^ 


6  TON  3  SPEED  GASOLINE  LOCOMOTIVE 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Go. 

MAIN  OFFICE  AND  WORKS 

ROCHELLE,    ILLINOIS    ^^^"iSST0" 


U.  S.  A. 


DRIVE  WHEELS 


THE  BURT  VENTILATOR! 

One  of  our  newest  products  is  the  Burt  Ball  Bearing  Revolving  Ventilator. 

It  is  fully  equipped  with  high-grade  ball  bearings  and  is  positively 

guaranteed  not  to  stick  or  bind. 

Owing  to  its  peculiar  construction,  as  is  shown  in  the  illustration,  we  take 

advantage  of  all  the  air  currents  that  pass  not  only  over  the  top  and  sides 

of  the  Ventilator,  but  allow  the  same  to  pass  directly  through  the  Ventilator; 

thereby  creating  a  partial  vacuum,  and  greatly  increasing  the  pulling 

powers  of  the  Ventilator. 

If  so  specified,  these  Ventilators  can  be  furnished  with  a  fire  retarding 

damper  which  will  automatically  close  in  case  of  fire. 

Blue  prints  will  be  furnished  upon  application,  and  the  services  of 
our  engineering  department  are  free  to  all  interested. 


GEO.  W.  REED  &  CO.,  Limited 


MONTREAL 


'BURT"  Revolving  Ball  Bearing  Ventilator. 


Sole  Canadian  Manufacturers 


From 
British 
Stock 


"GENUINE  OAK" 

When  it  Comes  to  a  Question 
of  Belting? 

CONSULT 

d.k.  McLaren  Limited 

Head  Office  and  Factory: 

351  St.  James  Street,  Montreal. 

Branches  :-TORONTO,  VANCOUVER.  ST.  JOHN,  N.B. 


lAPIPOMTH 

ma^asmam      TRADE    MARK      ""■ ■■■■ 

Ti/fAKES  concrete  floors  dustproof  and  wear- 
■"■*  proof  and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory 
routine. 

30,000,000  square  feet  of  concrete   floors   were 
lapidolized  in  1918  alone. 
Specified  by  leading  engineers   and    architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 


MANUFACTURED    BY 

L.  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45.    -    NEW  YORK 

Distributed  bt 
Evans,  Coleman  4  Evans,  Ltd.,  Vancouver,  B.C.  4  Victoria,  B.C. 
The    Western    Supply    4    Equipment    Co.,    Calgary,     Edmonton    4 

Lethbridge,  Alta. 
John  B.  Keeble  4  Co.,  Toronto  4  London,  Ont. 
Rhodes  Curry  Co.  Ltd  ,      Amherst,  N.S.      Halifax,  N.S.    Sydney,  N.S. 

New  Glasgow,  N.S. 
MacKemie  4  Thayer,  Ltd.,  Saskatoon,  Saak. 
The  Beveridge  Paper  Co.,  Montreal,  Que. 
Sumner  Company,  Moncton,  N.B. 
N.  J.  Dinnen  4  Co.,  Winnipeg,  Man. 
Cowen  Co   Ltd.,  St.  Johns,  N.F. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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L 


IENKINS  VAIVES 


The  dependable  and  economical  service  they 
render  make  Jenkins  Valves  the  choice  of 
Canada's  foremost  engineers.  Always  specify 
Jenkins  Valves— the  Diamond  Trade  Mark  on 
the  body  is  a  guarantee  of  the  genuine. 


■  LIMITED 


Head  Office  and  Works:  103  Sr  RcmiSt.  Momtiuai.  can. 

»    BQA.cn    O  GREAT   QUEEN    5T     KINQSWAY  lOMOOH  W.C2  J~~  r 
/tgancms    m  o//  //».  Pnnctpa/  Countn&i  of  M«  Wortd 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and    WORK: 


Ontario  St.  East 

DARLING  W  DAVIDSON 


MONTREAL 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 

INQUIRIES  SOLICITED 

Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 


Works    at:    Fort    William,    Ont.,    St.    Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


STRUCTURAL  STEEL  AND 
PLATE  WORK 

FOR 

Steel  Plants ,  Oreand  Coal  Mines  and  Quarries 


Blast  Furnaces  and  Stoves.  Gas  Producer.  Shells  and  Mains. 
Shipping  Piers  and  Chutes.  Buggies  and  Cages.  Conveyors  and 
Storage  Bins.  Transmission  Towers.  Smokestacks.  Air  Receivers. 
Tanks  and  Bins.  Elevator  Buckets  and  Chutes.  Riveted  Pipe  and 
Penstocks.    Water  Towers  and  Tanks. 

THE  MARITIME  BRIDGE  COMPANY,  Limited 

New  Glasgow,  Nova  Scotia 


Consult  the  advertiser,  his  information  is  valuable. 
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WE    MAKE 
STEEL 
TANKS 

OF       Al_l_        KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT  == 

STRUCTURAL 
STEEL   WORK 

OF    EVERY    DESCRIPTION 


MacKINNON 
STEEL  CO. 
LIMITED 


Head  Office: 
SHERBROOKE,  Que. 

Montreal  Office 

404 

New  Birks  Building 


MANITOBA  BRIDGE  AND  IRON  WORKS  LIMITED 


WINNIPEG 


Canada 


STEEL    STRUCTURES 
Buildings  —  Offices,     Warehouses 

and    Industrial    Plants,  etc 
Bridges  —  Railway,    Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric.  Travelling,  etc. 
Towers — Transmission. 
PLATE  WORK  —  All  kinds 
STEEL   TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forcings,  Upset  Rods 
Recent    installation   of    Hydraulic 
Upsetting   Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

Shipbuilding 

Ships'  Bolts  and  Spikes  Plain  and 
Galvanised,  General  Forgings, 
Tail  Shafts,  Propellors,  etc. 


Castings 

Grey    Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc.  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers, Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 


Galvanizing  Plant,  Road  Building  and  Earth  Handling  Equipment 


CTEEL  TANKS 

^^V  HEAVY  ft        e>  LIGHT 

^^^  STEEL  PLATE^  CONSTRUCTION  EJ-iECTED  'ANYWHERE 

torontoTron 


HEAD  OFFICE*. 
ROYAL  BANK  BLDG. 


LIMITED 

TORONTO 


Wickes  Vertical  Water  Tube  Boiler 

Have  you  seen  the  STEEL  CASED  SETTING  for  enclosing 
this  boiler  ? 

Air  infiltration  losses  are  overcome. 
The  highest  possible  thermal  efficiency  results. 

Ask  for  bulletin — Magnitude  and  Prevention  of  Air  Infiltration  Losses — 

SENT  FREE. 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 

SALES  OFFICES* 
New  York  City,  1716  West  St.  Bldg.  Boston,  201  Devonshire  St. 

Chicago,  76  West  Monroe  St.  Detroit,  1116  Penobscot  Bldg. 

Pittsburgh,  1218  Empire  Bldg.  Seattle,  736  Henry  Bldg. 


Steel  Case  Setting  Increases  Efficiency 


Long  Closely  Confined  Gas  Travel 


Mention  The  Journal  when  dealing  with  advertisers. 
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John  T.  Farmer 

COMBUSTION  ENGINEERING  CORPORATION 

STOKERS:   TYPE  E,  TYPE  K,  COXE 

GREEN  FUEL  ECONOMISERS: 

ASH    CONVEYORS: 

PUMPS. 

REGULATING    APPARATUS: 

BALANCED  DRAFT  REGULATION, 

S.C.  FEED  WATER  REGULATORS, 

UEHLING  CO2  RECORDERS, 

WATER    AND   STEAM  FLOW  METERS. 

ACCESSORIES: 
TURNER  BOILER  BAFFLE  WALLS, 
ROTO    BOILER  TUBE  CLEANERS, 
EVERTITE     BOILER     COVERING, 
HYTEMPITE  FIRE  BRICK  CEMENT. 


CORISTINE  BUILDING, 


MONTREAL 


W.CXEITCH,     JAMES  LAURIN.C.E.,     J.EMILE  VANIER.C.E., 
Vlce-Pres.  President.  Sec.-Treas. 


Montreal  Crushed  Stone 
Company,  Limited. 


PLANT  AT 


ST.VINCENT  DE  PAUL,P.Q. 

on  River  des  Prairies,  opposite  Montreal 


Largest  Plant  in  CANADA  and  most  up  to 
date  in  the  world. 

Capacity  4000  Tons  a  Day. 

All  sizes  and  grades  of  the  best  hard  lime 
crushed  stone  produced. 


Main  Office: 

590  UNION  AVE., 

MONTREAL,  P.Q. 


64 


** 


PANGBORN 

AUTOMATIC 

S  A  N  D-  B  LASTS 


For  the  Plant  or  shop  with  work 
of  limited  size,  or  as  auxiliary  to 
large  Equipment,  every  oppor- 
tunity is  afforded  for  clean  sur- 
roundings, with  freedom  from 
dust  for  the  operator. 

BARRELS, 
CABINETS, 

TABLES 

by  type,  size  and  construction 
to  meet  your  individual  needs 
and  conditions  —  and  your 
pocket-book  —  is  found  in  the 
"PANGBORN"  Line. 

Not  an  attempted  adaptation  of 
a  few  designs.  Use  Sand  or  Metal 
Abrasives. 

"There's  a  Type  and  Size  for 
Every  Equipment." 


"EH"  Cabinet 
Sand-Blast 


!►*- 


P.  O.  Box  8513 


OFF  THE 


Send  a  Postcard  for  New  Catalog  No.  247 

JVIILBURN 

Carbide  Lights 

Describing  in  detail  the  new  scientific 
generation  principle  which  makes  the 
Milburn  lights  more  reliable,  econom- 
ical, and  effective  than  any  other  lights 


on  the  market. 


Send  for  the  new  catalog  today. 


THE  ALEXANDER  MILBURN  COMPANY 

1420-1428   W.  Baltimore   St.,   Baltimore,  Maryland 

NEW  YORK  PHILADELPHIA  PITTSBURGH  CH1CACO 


Members  are  urged  to  consult  the  Journal's  advertising  pages. 
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TKE  JOHNSONTRICTION  CLUTCH 


TTHE  only  practical 
■*■  clutch  for  machinery 
installations. 

Adaptable  to  all  re- 
quirements either  on 
external  or  internal 
drives. 


Single  Clutch  Broken  Away 


Write  for  our  Booklet,  "Clutches  As  Applied  to 
Machine  Building,"  and  our  Catalog  "D". 


THE  CARLYLE  JOHNSON  MACHINE  CO. 


MANCHCSTfR  CONN 


Crushed  Stone 

HARD     CLEAN     LIMESTONE 
IMMEDIATE  DELIVERY  IN  ANY  QUANTITY 

Rebuilt  Contractors  Equipment 


NEW 

& 

RELAYING 


RAILS 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
404  McGill  Bldg.,  MONTREAL. 


THOROLD 
IRON  WORKS 

Founders  and  Machinists, 

and   Manufacturers   of 

Contractors'  Plant. 


ESTIMATES    CHEERFULLY    GIVEN 


THOROLD,  Ont. 


The   Rail  Joint  Company  of  Canada,  Limited 

McGill  Building,  MONTREAL 

Makers  of  Base-Supported  and  100%  Rail  Joints  for 

Standard,   Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


ROGER  MILLER  &  SONS  Limited 

Engineers  and  Contractors 


Docks 
Canals 


—  WE  FEATURE  — 

Harbors 
Foundations 


Breakwaters 
Industrial  Plants 


Head  Office  :  Lumsden  Bldg., 


TORONTO. 


Firms  advertising  in  the  Journal  are  considered  as  absolutehj  reputable. 
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RENOLD    DRIVING  CHAINS 

POSITIVELY     INCREASE    THE     EFFICIENCY    OF   YOUR     PLANT 


ONE 

QUALITY  ONLY- 

THE   BEST 


OURPOLICYSINCE 
1879. 


RELIABLE 

EFFICIENT 

[COMPACT 

AND 

DURABLE 


Note  particularly 
compact  features 
of  150  HP.  Renold 
Silent  Chain  Drive 
to  Triplex  Pump 
as  Illustrated. 


If  YOU  are  interested   in  increasing  YOUR    Production  also   improving   the  Quality 
of  YOUR  product  YOU  MUST  consider 

RENOLD     DRIVING    CHAINS    FOR     POWER    TRANSMISSION. 

Write  for  Booklet  No.  200/5.  —  "Notes  on  Selection  of  Chain  Gear". 

HANS     RENOLD    OF    CANADA,    LIMIT 

11    ST.    SACRAMENT   STREET       -        MONTREAL 


ED 


JACK  PINE 
TAMARACK 

Our  stocks  are  put  up  1",  2",  and  3"  x  3" 
and  wider  x  8  ft.  and  up — separate  widths, 
random  lengths  in  Merchantable  grade, 
random  widths  and  lengths  in  Cull  grade. 

Your  enquiries  will  be  appreciated  and 
will  have  prompt  attention. 

"   WE  HAVE  FACILITIES  FOR 
DRESSING  AND   MATCHING  " 


Bartram  &  Ball  Limited 

WHOLESALE  LUMBER 
Drummond  Bldg.,    MONTREAL,  QUE. 


Montreal         Toronto  Winnipeg         Ottawa 


The  Hughes  Owens  Company 

LIMITED 

Executive  Offices.  Montreal. 


Our  Montreal  Store  has  recently  moved  into 
the  spacious  warehouse  at 

247  Notre  Dame  Street  West. 


In  addition  to  our  regular  lines — Blue  and  Black 

Print   papers,  Engineering  and  Draughting 

Instruments,  we  now  handle  Scientific 

and    Laboratory    Apparatus    of   the 

most  reliable  maker. 


LITERATURE  AND  INFORMATION 
CHEERFULLY  SUPPLIED. 


Call  upon  or  write  our  nearest  store. 


Journal  advertisers  arc  worthy  of  your  busi7iess  consideration. 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  and  ERECTORS 

Estimates  and  Designs  Furnished  on  all  Glasses  of  Steel  Work 

Steel  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns. 

Annual  Capacity  36,000  Tons. 


'fc&aJm^-tiJ-  J  »■ 


1 


Straus  Bascule  Bridge  over  Cataraqul  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS  "S 


HAMILTON.    -    CANADA 


Don't  fail  to  mention  the  Journal  when  writing  advertisers. 
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Proper  Lubrication  Pays 


^T^ROUBLE  with  plant  machinery  usually  sim- 
-*■     mers   right   down    to  a  problem"    of   correct 
lubrication.       Hasn't    that  been  your  experience 
time  and  again  ? 

The  right  lubricating  oil  for  every  working 
part  is  your  best  insurance  of  smooth  running, 
effective  mechanical  units— which,  in  turn,  means 
full-capacity  plant  operation. 

Engineers  who  have  standardized  on  Imperial 
Lubricants  find  the  quality  uniform  with  a  grade 
especially  suited  for  every  type  of  machine.  And 
immediate  supplies  are  always  available  in  any 
quantity. 


Imperial  Lubrication  Engineers  co-operate 
with  plant  engineers  and  superintendents  to  get 
more  work  out  of  power-producing  and  power- 
using  equipment  at  lower'  lubrication  costs.  An 
experienced  Imperial  Oil  man  will  gladly  make 
recommendations  for  the  particular  needs  of 
your  plant. 


Write  to  56  Church  St.,  Toronto,  Ont., 
or  our  nearest  branch. 


IM PERI  AL  OIL  LIMITED 


FI\ 

CANA 
REFINl 


FIVE 

DIAN 
FINERIES 


Power  Heat  Ligjit 
Lubrication 


WW 


BRANCHES 
IN  ALL 
CITIES 
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PROFESSIONAL     CARDS 


James  Ewinci,  E.  S.  M.  Lovelace,  B.A.Se., 

M.E.I.C.  M.E.I.C. 

Altbeoo  Treublat,  A.M.E.I.C. 
Mem.  Board  of  Directors  Q.L.S. 

EWING,  LOVELACE  &  TREMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bd.  of  Ry.  Commission    Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING,  14  PHILLIPS  SOUARE, 

Tbl.  Upt.  1100  MONTREAL 


Willis  Chip-man,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.  E. 
M.  Am.  W.  W.  Assoc 

CHIPMAN     &     POWER 
CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL  BUILOINQ 
TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walteb  J.  Francis,  C.E. 
M.E.I.C. 
M.Am  Soc.C.E., 
M.Inst.C.E. 


F.  B.  Brown,  M.So., 
M.E.I.C. 

Mem.Am.Soc.M.E. 
Mbm.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "Wawban,  Montreal."  W.U  Cods 

Long  Distance  Telephone:  Main  £643. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS;   ETC. 

H ANBURY  A.  BUDDEN       CABLE  ADDRESS 


812  Dbummond    Bldg. 
Montreal 


•Brevet" 


Douglas  Brbmner,  C.E.,  A.M.E.I.C. 
J.  H.  Nobris,  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLban,  M.Sc,  Ph.D. 
V.  C.  Moolton,  B  Arch 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction   Work 

in  all  Branches. 

Tel.Up  3539   65  McGill  College  Ave.,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water    Supply,   Sewerage  and    Drainage:    Waist- 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  78». 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 


625  Corlstlne  Building 


MONTREAL 


309  Beaver  Hall  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemists 

320  Lagauchedere  St.  W.,         Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches:  Toronto  and  Winnipeg. 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Bldg.,  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL  — TORONTO 


J.  L.  R.  Parsons,  B.A.,  M.E.I.C.  President. 
W.  R.  W.  Parsons,  M.E.I.C.  Vice-President. 
J.  N.  de  Stein,  C.E.,  M.E.I.C.  Manager. 
A.  N.  Ball,  D.L.S.,  A.M.E.I.C. 
K.  N.  Crowther,  D.L.S..  A.M.E.I.C. 
C.  H.  Biddell,  D.L.S.,  A.M.E.I.C. 


PARSONS  ENGINEERING  COMPANY 

Engineers    and    Surveyors.        Water   Supply, 
Sewerage  and  All  Municipal  Work.     Reports  and 

Estimates,  Supervision  and  Inspection. 
1704  Scarth  Street,  REGINA  —  Phone  2909 


V.  I  Smart.  B.A..  C.E., 


J.  A.  Burnett.  E.E.. 

A.M.E.I.C. 


Smart  &  Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779  MONTREAL 


M.E.I.C. 
Mem.  Am.  Soc 

Tel  M.8569 
M.  E 

F. 

A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of    Waste    Heat    and    Steam, 

Heating  and  Ventilating,  etc. 

128  BLEURY 

ST.             -              MONTREAL 

PROCESS  ENGINEERS,  LIMITED 

CHEMICAL  ENGINEERS 

Consultation  on  Chemical  Processes 

Specialty— Paper  Mill  Operations 

McGill  Bldg.,  501  Fifth  Ave., 

Montreal  New  York 


GERALD   M.   PONTON 

Mining   and    Metallurgical    Engineer 


14   PLACE   ROYALE 

MONTREAL,  Canada 


PHONE  MAIN  6404 


A.M.E.I.C.  Ass.  A.I.E.E. 

DeGASPE  BEAUBIEN 

B.Sc. 

Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building,       MONTREAL 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,  B.Sc. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 
Illuminating  Engineering,  Industrial  Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 
Drummond  Building,  Telephonei 

MONTREAL  Uptown  823. 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   •  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  inoluding  Reinforced  Concrete 
and  Architectural  Engineering. 


JOHN  S.  METCALF  CO.,  Limited 

Desiqntnq  and  Constructing  Enoinebrs 

GRAIN     ELEVATORS 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal.  Que. 

108  South  La  Salle  Street,  Chicago,  IU. 

395  Collins  St.,  Melbourne,  Australia. 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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The  Hub  of  Canadian  Industry 

Prepared  and  Issued  by  the 
NIAGARA  DISTRICT  INDUSTRIAL  ASSOCIATION 

Comprising:  Niagara  Falls,  St.  Catharines,   Welland,  Bridgeburg,  Merritton,   Port  Colborne, 

Thorold,  Fort  Erie,   Humberstone,  Port  Dalhousie,  Bertie,  Crowland,  Grantham. 

Secretary;  Louis  Blake  Duff. 


jj|!lTH  a  country  larger  in  area  than  the  United 
States,  and  institutions  that  have  been 
founded  mostly  upon  British  models,  it  is 
small  wonder  that  Americans,  as  a  whole,  do 
not  know  even  more  about  Canada's  bound- 
less resources  and  unlimited  commercial 
opportunities. 

Yet  more  than  one-half  of  the  Dominion's  trade 
is  with  the  United  States,  and  the  recent  European  war 
has  done  much  to  cement  the  friendship  and  strengthen 
the  commercial  ties  of  the  two  great  North  American 
nations.  Since  the  armistice  alone,  American  industries 
have  established  in  Canada  something  over  a  hundred 
branch  plants,  partly  for  the  purpose  of  reaching  out  for 
the  prosperous  trade  of  the  Dominion,  but  equally  to 
secure  the  advantages  of  the  preferential  tariff  which 
first  went  into  effect  between  Canada  and  the  Mother 
Country,  and  is  now  being  extended  to  a  general  inter- 
Dominion  system,  based  upon  a  strong  "trade  within  the 
Empire"  movement. 

With  that  fascination,  which  always  surrounds  the 
unknown  quantity,  the  world  has  long  been  speculating 
upon  the  wonderful  natural  resources  of  Russia;  but 
that  vast  country,  with  its  present  social  upheaval  and 
its  difficulties  of  climate  and  language,  presents  nothing 
like  the  resources  of  Canada,  which  are  immediately 
available  to  all,  limitless  in  quantity,  and  made  easy  of 
access  by  a  transportation  system  that,  per  capita,  is  the 
largest  in  the  world. 

In  the  United  States  the  railroads  followed  the  popula- 
tion. Ir  Canada,  the  railroads  went  ahead  of  the  popula- 
tion— the  Canadian  Pacific  Railway  being  the  world's 
greatest  single  transportation  system  today,  operating 
over  18,600  miles,  with  a  system  of  hotels  from  coast  to 
coast  and  steamship  lines  on  the  Great  Lakes,  the  Atlantic 
and  Pacific. 

LABOR 

One  of  the  important  points  that  is  today  turning  the 
attention  of  American  industries  towards  Canada  is  the 
acute  labor  situation  in  the  United  States.  It  is  true  that 
Canada  has  had  problems  of  this  kind  to  face,  bul  nothing 
that  has  threatened  a  nation-wide  tie-up  of  industry,  and 
nothing  that  could  not  be  settled  by  free  discussion  and 
fair  arbitration.  Our  trades  unions  are  in  the  main  con- 
servative and  wisely  governed. 

While  the  wheels  of  industry  in  the  United  States  were 
never  called  upon  for  more  activity  than  they  are  today, 
the  labor  situation  is  rendered  more  acute  by  the  departure 
of  thousands  of  foreigners  to  Europe  and  the  new  restric- 
tions that  have  been  placed  upon  immigration. 


In  Canada,  practically  the  whole  of  the  young  man- 
hood of  the  country  has  been  overseas,  and  in  thousands 
of  cases  friends  and  relatives  from  the  Old  Country  have 
come  to  join  them  in  their  occupations  and  opportunities 
here.  Moreover,  the  Canadian  Government  is  aiding 
desirable  immigrants  with  free  passages  and  guaranteed 
position  on  arrival.  In  this  way,  labor  shortage,  except 
on  the  Western  farms,  has  not  been  a  serious  considera- 
tion in  most  industries. 


BANKING 

Next  to  the  matter  of  labor,  banking  and  trading 
methods  are  of  considerable  importance  to  manufacturers 
contemplating  the  establishment  of  branch  plants  in 
another  country.  In  the  United  States,  each  community 
has  its  own  bank  or  banks,  and  a  manufacturer's  borrow- 
ing facilities  are  limited  in  a  sense  to  the  local  resources  of 
that  bank;  by  the  Canadian  method  a  manufacturer  in  a 
small  town  can  borrow  to  any  extent  that  his  business 
warrants,  for  the  bank  is  merely  a  branch  of  one  of  the 
huge  financial  organizations  that  stretch  their  influence 
across  the  continent  and  have  local  representation  at 
almost  every  cross-road. 

This  system  of  chartered  banks,  with  branches  in 
every  community,  is  a  great  factor  in  simplifying  and 
expediting  collections  through  "drafts"  which  are  in  effect, 
"trade  acceptances."  In  the  United  States,  a  manu- 
facturer sells  a  bill  of  goods  for,  say  $1,000,  calling  for 
payment  in  sixty  days.  At  the  end  of  sixty  days  the 
buyer  pays,  but  in  the  interim  that  money  is,  so  to  speak, 
in  suspension.  To  get  an  idea  of  the  amount  of  capital 
this  system  ties  up,  it  is  only  necessary  to  multiply  this  one 
transaction  by  the  millions  that  take  place  during  the  year 
in  the  United  States. 

The  Canadian  manufacturer,  on  the  other  hand, 
selling  at  sixty  days,  immediately  draws  on  the  buyer 
by  draft,  the  amount  of  which  is  immediately 
placed  by  the  bank  to  the  manufacturer's  credit — who 
thus  gets  spot  cash  payment  while  at  the  same  time  the 
buyer  gets  sixty  days'  credit.  This  means  that  Canada 
has  for  years  been  using  "trade  acceptances"  and  the  com- 
pleteness and  efficiency  of  the  financial  machinery  for 
handling  this  system  through  the  hundreds  of  branch  banks 
will  be  readily  seen. 


POWER 

While  labor  and  banking  facilities  are  essential  to  all 
industries,  there  are  comparatively  few  that  do  not  require 
power  in  some  shape  or  form,  and  it  is  in  this  that  Canada 
possesses  one  of  her  greatest  assets. 
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View  of  American  and  Canadian  Falls  from  an  Aeroplane 

According  to  the  Dominion  Bureau  of  Statistics,  no 
less  than  2,300,000  Hydro-Electric  horse  power  has  been 
developed  through  the  harnessing  of  Canadian  waters  in 
the  last  twenty-five  years,  and  of  this  the  last  fifteen  years 
has  seen  practically  two-thirds  of  the  total  produced. 

The  development  of  Niagara  power  marks  a  wonderful 
epoch  in  the  industrial  history  of  the  Province,  not  only 
through  the  displacement  of  steam-generated  power,  but 
from  the  fact  that  the  availability  of  large  quantities  of 
cheap  water-generated  power  has  transformed  laboratory 
experiments  into  immense  electro-thermal  and  electro- 
chemical industries. 

In  dealing  with  the  question  of  power,  it  is  of  first 
importance  that  due  reference  should  be  made  to  the  vast 
organization  known  as  the  Hydro-Electric  Power  Com- 
mission of  Ontario,  which  holds  a  unique  position  in  the 
realm  of  power  and  industrial  development. 

The  Commission  is  essentially  a  non-political  body, 
and  was  brought  into  existence  in  1906  by  the  Provincial 
Legislature  of  Ontario  to  undertake  the  development, 
generation,  transmission  and  distribution  of  electrical 
energy  at  cost  to  various  municipalities  throughout  the 
Province. 

An  idea  of  the  development  which  has  taken  place  in 
connection  with  the  Hydro-Electric  System  may  be 
obtained  by  considering  the  amount  of  power  sold  during 
its  existence.  On  October  31,  1910,  the  load  of  the  system 
was  750  horse-power.  In  1915  the  load  was  130,000 
horse-power.     In  1919  it  was  250,000  horse-power. 


The  growth  is  shown  by  the  increase  in  the  number  of 
municipalities  served.     In  1912,  28  municipalities;  1913 
45;  1914,  69;  1915,  99;  1916,  128;  1917,  143;  1918,  166; 

li/lv/j      J.OO. 

The  number  of  consumers  in  1912  was  34,967,  of  which 
33,568  were  lighting  customers  and  1,399  power  cus- 
tomers. In  1918  the  number  was  184,000.  The  popula- 
tion served  towards  the  end  of  1919  was  1,205,000. 

The  importance  of  the  Commission  to  the  industrial 
life  of  the  Province  was  remarkably  shown  by  develop- 
ments since  the  war  began.  If  it  had  not  been  for  Hydro 
power,  the  munitions  manufacturers  in  Ontario  would 
have  been  in  a  very  poor  position  owing  to  the  want  of 
power,  because  the  amount  of  available  coal  had  been 
greatly  restricted. 

The  quantity  of  bituminous  coal  necessary  annuallv 
to  develop  about  250,000  horse-power  (the  amount  of 
power  supplied  by  the  commission  in  1919)  is  estimated  at 
considerably  over  5,000,000  tons.  In  normal  conditions 
this  quantity  of  coal  would  have  a  money  value  exceeding 
$22,000,000.    At  the  present  time  it  would    cost  about 

At  Niagara  Falls,  the  Electrical  Development  Com- 
pany are  generating  125,000  horse-power,  the  Canadian 


Canadian  Falls  as  seen  from  Aeroplane 


Falls  of  Niagara,  with  Horseshoe  Falls  in  the  foreground 

Niagara  Power  Company  100,000  horse-power,  and  the 
Hydro-Electric  Power  Commission  over  200,000  horse- 
power at  present. 

The  Queenston-Chippawa  Development  will  have  an 
initial  capacity  of  300,000  porse-hower,  which  is  to  be 
increased  to  450,000.  The  Commission  has  built  454 
miles  of  high-tension  transmission  lines,  and  2,069  miles 
of  low-tension  pole  lines  from  44,000  volts  to  4,000  volts. 

As  stated  previously,  the  rate  which  the  Commission 
charges  the  municipality  for  power  is  based  on  actual  cost, 
and  is  adjusted  annually.  As  the  load  increases,  the  cost 
of  delivering  power  becomes  less,  and  the  municipality 
pays  for  its  power  at  this  lesser  rate. 

The  entrance  of  the  Commission  into  the  light  and 
power  business  in  the  Province  was  responsible  for  a  very 
great  reduction  in  the  retail  rates  of  the  private  company's 
doing  business.  In  one  large  city  where  the  private  rate 
was  8c  per  K.  W.  H.,  the  Hydro  rates  averaged  2L,c.  In 
smaller  communities,  where  the  local  rate  averaged  lie 
plus  25c  per  month  for  meter  rental,  the  Hvdro  rate  was 
3.1c  and  there  are  many  cases  where  the  "disparity  was 
even  greater. 
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These  figures  are  sufficient  to  show  what  the  Com- 
mission r  as  done  for  the  municipalities  in  Ontario  generally, 
and  particularly  in  the  Niagara  peninsula  in  the  way  of 
providing  cheap  light  and  power.  Indeed,  without  going 
into  these  figures,  the  conditions  under  which  the  Hydro 
Commission  came  into  existence,  and  the  summary  of  its 
methods  of  operation,  it  would  be  difficult  for  American 
visitors  to  realize  the  stupendous  advantages  that  Can- 
adian industries  enjoy  today  in  this  all-important  matter 
of  light  and  power. 

AMERICAN  INDUSTRIES 

While  over  one-half  of  the  factories  of  the  Dominion 
are  located  in  Ontario,  it  is  safe  to  say  that  more  than  two- 
thirds  of  the  plants  which  are  branches  of  American 
industries  are  to  be  found  in  the  Niagara  peninsula,  which 
embraces  the  important  cities  of  Niagara  Falls,  St.  Cath- 
arines and  Welland,  the  thriving  towns  of  Thorold,  Merrit- 
ton,  Port  Col  borne,  Bridgeburg,  and  a  number  of  live 
villages  like  Port  Dalhousie,  Humberstone  and  Fort  Erie, 
and  rural  municipalities  which  though  unincorporated  have 
in  industries  and  population,  the  nucleus  of  towns  to  be, 
all  throbbing  with  industrial  activity,  and  equally  well 
served  in  the  matter  of  transportation  and  the  raw 
materials  for  which  their  particular  industries  call. 


Queenston  Dock  with  Heights  in  distance 

These  American  plants  have  not  been  exclusively 
attracted  to  the  peninsula  by  reason  of  its  exceptionally 
cheap  power,  although  that  alone  is  a  very  important 
factor  in  the  selection  of  a  location.  Transportation,  and 
the  ready  facilities  for  shipping  East  or  West  by  road,  rail 
or  water,  has  had  a  great  deal  to  do  with  making  the 
Niagara  district  the  hub  of  Canadian  industries,  at 
least  so  far  as  American  branch  factories  are  concerned, 
while  reference  to  the  list  of  firms  given  at  the  end  of  this 
artic'e  will  show  that  the  district  can  boast  of  some  of 
the  largest  plants  of  their  kind  in  the  world. 

THROUGH  THE  NIAGARA  DISTRICT 

Entering  Canada  by  way  of  Niagara  Falls,  Ontario' 
one  is  struck  not  merely  by  the  majesty  of  the  Falls  them- 
selves, but  by  the  elegant  driveways,  the  beautiful  parks 
and  buildings,  the  places  of  historic  interest,  and  the  long- 
range  views  from  a  dozen  points  of  vantage. 

Although  the  city  has  spread  with  considerable 
rapidity  in  recent  years,  the  greatest  care  has  been 
exercised  in  preserving  the  foreground  in  the  interest  of 
scenic  grandeur  by  the  establishment  of  artificial  parks 
and  drives  that  have   no   equal   in  the   Dominion  and 


Canadian  Shredded  Wheat  Company,  Niagara  Falls 

possibly  not  on  the  American  continent,  as  is  frequently 
stated  by  travellers  from  the  United  States  and  globe- 
trotters from  all  parts  of  the  world.  These  features  are 
under  the  supervision  of  the  Queen  Victoria  Park  Com- 
mission, appointed  by  an  act  of  the  Ontario  Legislature. 
Yet  Niagara  Falls  is  by  no  means  exclusively  given  up  to 
the  pleasure-seeking  tourist,  for  scores  of  busy  factories, 
many  of  them  of  colossal  proportions,  are  scattered  about 
the  environs  of  the  city.  Many  American  industries  are 
located  here,  with  their  main  plants  just  across  the  border 
—a  condition  which  simplifies  administration  and  admits 
of  rapid  interchange  of  executive  effort,  men  and  material 
as  occasion  demands. 

While  the  city's  main  growth  has  taken  place  since  the 
advent  of  water-generated  power,  it  is  one  of  the  oldest 
communities  in  Canada. 

North  of  Niagara  Falls,  and  at  the  point  where  the 
Niagara  River  empties  into  Lake  Ontario,  is  Niagara-on- 
the-Lake,  a  busy  town  of  some  sixteen  hundred  population, 
offering  exceptionally  low  assessment  to  suitable  in- 
dustries, and  an  ample  supply  of  unskilled  male  and 
female  labor.  Niagara-on-the-Lake  is  in  an  important 
section  of  the  famous  Niagara  fruit  belt ;  it  is  the  home  of 
the  Dominion  Canners,  Limited. 

It  has  been  said  that  to  know  the  history  of  Niagara- 
on-the-Lake  is  to  know  much  of  the  history  of   Upper 


Aeroplane  view  of  Maple  Leaf  Milling  Co.,   Port  Colborne 
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Government  Elevator  and  Maple  Leaf  Mill,  Port  Colborne 

Canada.  It  was  at  different  times  a  legislative,  military, 
commercial,  naval,  educational  and  social  centre,  as  well 
as  being  the  principal  market  for  Indian  trade.  A  town 
that  has  been  the  scene  of  battles,  that  had  the  first  Parlia- 
ment, two  of  the  first  churches,  the  first  library,  the  first 
newspapers,  and  the  first  agricultural  society  in  Ontario, 
may  certainly  lay  claim  to  the  attention  of  those  who  are 
interested  in  the  events  of  the  past  as  well  as  the  activities 
of  the  present  and  the  future. 

It  is  amusing  to  look  back  at  a  copy  of  the  Upper 
Canada  Gazette,  published  January  8th,  1803,  and  find  the 
following  editorial  announcement: — "Owing  to  the  present 
scarcity  of  news,  we  have  unavoidably  been  obliged  to 
supply  its  place  with  useful  miscellaneous  matter,  and  hope 
it  will  be  found  acceptable  to  our  readers."  Yet  news  and 
history  were  made  in  plenty  only  a  few  years  later,  and 
within  a  few  miles  of  the  Gazette  printing  office,  for  the 
battles  of  Queenston  Heights  and  Lundy's  Lane  in  1812-14 
were  events  that  have  shaped  the  destiny  of  Canada  and 
the  United  States. 

West  of  Niagara  Falls  is  the  township  of  Thorold, 
within  the  latter  being  the  town  of  Thorold  and  the 
village  of  Port  Robinson.  In  the  three  municipalities  are 
many  industries  of  international  repute,  such  as  The 
Beaver  Board  Companies  (Canadian  Head  Office  and  two 
plants;,  the  Pilkington  Glass  Works,  the  Coniagas  Reduc- 


tion Works,  The  Exolon  Abrasive  Plant,  The  Ontario 
Paper  Co.  (owned  by  the  Chicago  Tribune),  the  Standard 
Steel  Construction  Co.,  The  Maple  Leaf  Milling  Co.,  The 
Montrose  Branch  of  the  Provincial  Paper  Mills,  Limited, 
Penman's  Limited,  The  Thorold  Iron  Works,  and  many 
others. 

The  town  of  Thorold  has  doubled  its  population 
within  eight  years,  having  now  five  thousand  or  more 
inhabitants;  its  assessment  roll  also,  which  was  at  that 
time  about  $700,000,  is  now  over  $2,000,000;  and  the  march 
of  progress  is  still  onward  and  upward.  Thorold  has 
within  its  boundaries  many  of  the  industries  named,  and 
the  majority  of  them  are  within  two  miles  of  its  boundary 
line.  It  has  fine  residential  sections;  up-to-date  schools 
(high,  public,  separate  and  industrial  night  classes), 
besides  five  transformer  stations  to  handle  the  electric 
current  used  by  the  large  and  small  industries.  Ex- 
tensive stone  quarries  are  in  easy  reach,  with  railway 
sidings  serving  them.  Thorold  is  favoured  with  two 
splendid  electric  radial  lines,  which  give  easy  access  to 
neighbouring  municipalities,  as  well  as  to  more  distant 
points  in  Canada  and  the  United  States. 

Through  Thorold  run  all  three  Welland  Canals  the 
first  built  in  1820-27  and  now  used  exclusively  for  power 


Dominion  Power  and  Transmission  Company's  Plant 


View  from  Queenston  Heights 

purposes;  the  second  (1870-74),  accommodating  all 
shipping  except  the  very  largest  lake  craft;  and  the  great 
New  Welland  Ship  Canal,  Panama's  rival,  now  under 
construction.  The  majority  of  the  huge  locks  of  the  New 
Welland  Ship  Canal  will  be  located  in  Thorold.  Prospec- 
tive manufacturers  can  secure  a  low  fixed  assessment  for 
a  term  of  years,  and  the  services  of  an  up-to-date  Board  of 
Trade. 

Being  favorably  situated  on  the  Welland  Canal, 
shipping  facilities  are  unexcelled  to  all  points  along  the 
great  inland  lakes  and  rivers  via  the  St.  Lawrence  to  the 
Atlantic,  and  by  way  of  the  Welland  and  Niagara  rivers, 
the  State  Barge  Canal  and  the  Hudson  River  to  New 
York.  One  of  the  principal  industries  in  the  Thorold  and 
Port  Robinson  district  is  the  manufacture  of  structural 
steel  for  factories  and  other  buildings,  bridges,  tanks,  and 
all  kinds  of  si  eel  fabrication.  Although  the  township  is 
not  large,  little  difficulty  has  been  experienced  by  existing 
industries  in  drawing  the  requisite  amount  of  labour  from 
the  surrounding  country.  The  Welland  Canal  Sites, 
Limited,  and  the  Factory  Lands  Company  have  aided  in 
solving  the  housing  problem  which  has  never  been  a 
serious  one  in  this  district,  where  the  plants  are  mostly 
working  on  three  shifts,  and  the  advent  of  new  industries 
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attracts  the  necessary  labour  from  the  immediate  district. 
A  low  fixed  rate  of  assessment  has  always  been  offered  to 
reputable  factories,  and  one  or  two  large  buildings, 
formerly  used  for  munitions  plants,  are  available  at  the 
present  time. 

Nearby  is  the  town  of  Merritton,  largely  devoted  to 
the  manufacture  of  pulp  and  paper.  Here  are  located 
some  of  the  most  famous  mills  on  the  continent,  with  a 
substantial  sprinkling  of  American  industries.  As  with 
the  others,  new  plants  have  been  given  a  fixed  assessment, 
or  exemption  for  a  period,  as  occasion  warrants.  There 
is  a  plentiful  supply  of  labour  right  at  hand,  and  a  large 
number  of  workmen's  dwellings  are  now  under  construc- 
tion. Merritton  is  on  the  main  line  of  the  Grand  Trunk 
Railroad,  as  well  as  being  on  the  Welland  Canal,  and  has 
exceptional  transportation  facilities  to  all  parts  of  the 
continent. 

The  city  of  St.  Catharines,  north  of  Merriton,  is  in 
one  respect  the  most  remarkable  in  the  Dominion.  With 
its  many  miles  of  paved  streets  and  sidewalks,  beautiful 
roads,  huge  stores  and  institutions,  all  surrounded  by  the 
most  picturesque  country  it  is  possible  to  imagine,  the 
stranger  naturally  wonders  from  whence  came  the  revenue 
for  the  upbuilding  and  maintenance  of  this  obviously 


Niagara  Boulevard,  between  Bridgeburg  and  Niagara  Falls 

prosperous  city.  Artistic  town  planning  has  indeed  been 
carried  to  its  greatest  length  in  St.  Catharines,  for,  with 
nothing  to  rob  the  eye  of  the  righ  pageant  of  green  hills, 
orchards,  and  rolling  country,  there  are  nevertheless — 
tucked  away  in  the  folds  of  hill  and  vale,  in  the  environs  of 
the  city — huge  factories  that  are  daily  sending  their  ship- 
loads of  produce  to  the  furthest  corners  of  the  earth. 

Noted  as  being  an  important  unit  in  the  Garden  of 
Canada — as  the  whole  Niagara  district  is  popularly  and 
truthfully  described — St.  Catharines  is  equally  an  in- 
dustrial centre  of  substantial  and  fast-growing  proportions. 
Historically,  the  city  has  many  delightful  traditions  that 
travel  back  over  the  years  to  the  period  of  the  Revolu- 
tionary War  and  the  settlement  in  this  vicinity  of  many  of 
the  United  Empire  Loyalists  who  migrated  from  the 
United  States  and  took  up  grants  of  land  and  special 
concessions  as  the  reward  for  their  loyalty. 

Being  on  the  direct  route  between  Niagara  (the 
ancient  capital),  and  Detroit,  and  likewise  an  English  out- 
post, a  settlement  was  established  at  St.  Catharines  as 
early  as  1797,  and  the  Imperial  Bank  offices  on  St.  Paul 
and  Ontario  streets  today  mark  the  site  where  formerly 


Burgoyne  Bridge,  St.  Paul  St.,  St.  Catharines 

the  drivers  of  coaches  and  post  chaises  changed  their 
horses  and  refreshed  the  inner  man. 

Just  one  hundred  and  two  years  ago  the  first  survey 
was  made  for  the  canal  which  was  later  to  join  the  waters 
of  Lake  Erie  and  Lake  Ontario.  Begun  as  a  private 
enterprise,  its  promoters  little  knew  that  in  less  than  a 
century  four  canals,  each  of  increasing  proportions,  would 
stretch  between  the  two  great  lakes  and  exercise  the  most 
powerful  influence  upon  the  commerce  of  the  entire 
country. 

Approximately  a  hundred  industries  are  located 
within  a  five-mile  radius  of  the  centre  of  the  city — in- 
dustries of  the  widest  range  in  the  character  of  their 
products  and  including  firms  of  such  universal  repute  as 
the  McKinnon  Industries,  the  Canadian  Crocker- Wheeler 
Co.,  Limited,  the  Welland  Vale  Mfg.  Co.,  Limited,  the 
Whitman  &  Barnes  Mfg.  Co.,  the  Lord  &  Burnham  Co., 
the  Engineering  and  Machine  Works,  Limited,  the 
Canadian  Yale  and  Towne,  Limited,  and  the  Welch 
Company,  Limited,  the  latter  being  a  Canadian  branch  of 
the  well-known  American  grape  juice  business. 

Some  idea  of  the  magnitude  of  the  city  may  be 
gathered  from  the  fact  that  with  a  population  of  approxi- 
mately 20,000  the  assessment  of  the  city  last  year  was  over 
$16,000,000.  All  the  principal  banks  in  Canada  have 
branches  in  St.  Catharines,  and  some  of  them  more  than 
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one  branch.  There  are  sixteen  churches  of  various 
denominations,  and  imposing  public  buildings  of  every 
kinds. 

One  of  the  most  important  features  of  interest  to 
manufacturers  contemplating  the  construction  of  large 
plants  in  this  vicinity  is  the  presence  in  huge  quantities  of 
clay  especially  adapted  for  brick-making,  stone  used  for 
cement  manufacture,  stone  making  the  finest  lime  in  the 
country,  and  extensive  gravel  pits.  This  accounts  for 
the  presence  of  two  large  brick  factories  in  the  city  and 
also  cement  and  cement  block  plants. 

St.  Catharines  has  more  miles  of  paved  roadway  and 
cement  walks  than  any  city  of  its  size  in  Canada  and  the 
care  that  is  exercised  in  maintaining  their  efficiency 
reflects  the  greatest  credit  upon  the  department  in  charge 
of  this  work. 


As  regards  transportation,  St.  Catharines  is  particular- 
ly well  served.  Lying  twelve  miles  west  of  Niagara  Falls, 
it  is  on  the  main  line  of  the  Grand  Trunk  Railway  and  also 
on  the  north  and  south  branch  of  the  G.  T.  R.,  running 
from  Port  Dalhousie  on  Lake  Ontario  to  Port  Colborne  on 
Lake  Erie.  The  old  and  new  Welland  Canals  on  Lake 
Ontario  pass  through  the  city,  the  Welland  Ship  Canal  is 
close  by  and  furnishes  direct  water  communication  between 
St.  Lawrence  ports  and  the  head  of  Lake  Superior. 

The  connections  given  by  the  north  and  south  line 
of  the  Grand  Trunk  ,and  especially  by  the  N.  S.  &  T.  Ry., 
the  latter  an  electric  freight  and  passenger  railway,' 
owned  by  the  Canadian  National  Railway  System,  gives 
St.  Catharines  and  the  surrounding  municipalitis  service 
with  all  the  east  and  west  steam  roads  crossing  the  district. 
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McKinnon  Industries,  Limited,   St.  Catharines 

The  city  has  attractive  sites  for  new  plants  and  makes 
liberal  concessions  in  assessment.  While  labour  has  not 
been  over  plentiful  in  recent  years  owing  to  the  high 
pressure  at  which  all  St.  Catharines  plants  have  been 
working,  an  elaborate  housing  programme  is  now  being 
planned  that  will  attract  labor  from  other  districts. 

One  of  the  illustrations  shown  in  this  article  is  that 
of  St.  Catharines'  civic  rose  garden — the  only  civic  rose 
garden  in  Canada. 

Port  Dalhousie  is  the  municipality  at  the  Lake  Ontario 
end  of  the  Welland  Canal  corresponding  to  Port  Colborne 
at  the  Lake  Erie  entrance.  It  has  an  important  factory  in 
the  plant  of  the  Maple  Leaf  Rubber  Company,  manufac- 
turing rubber  footwear.  Canning  plants  and  shipping 
services  help  to  make  this  village  an  usually  busy  and 
prosperous  one.  From  Port  Dalhousie,  the  Niagara,  St. 
Catharines  and  Toronto  Railway  maintain  a  boat  service 
to  Toronto,  giving  the  best  of  passenger,  express  and 
freight  service  to  Toronto  and  beyond.  A  large  propor- 
tion of  the  fruit  of  the  district  finds  its  market  through  this 
Port.  The  beach  at  Port  Dalhousie  is  a  very  popular 
one,  being  visited  each  Summer  by  many  thousands  from 
the  entire  Peninsula.  The  shore  for  a  distance  of  fifteen 
miles  is  lined  with  summer  homes  and  cottages,  which  the 
service  given  by  the  N.  S.   &  T.  R.  R.  renders  most 


Canadian  Crocker- Wheeler  Co.,  Ltd.,  St.  Catharines 

accessible,  creating  for  all  the  district  a  beautiful,  healthy 
and  attractive  recreation  spot.  The  N.  S.  &  T.  R.  R. 
gives  a  half-hour  service  with  all  points  in  Canada  over  the 
Canadian  National  Railway  Systems,  as  well  as  to  the 
United  States  by  way  of  Niagara  Falls  and  Buffalo.  It  is 
also  reached  by  the  Grand  Trunk  Railway  with  a  regular 
passenger  and  freight  service.  Ample  sites  for  industrial 
projects  are  available. 

For  rapid  growth,  no  city  in  the  Province  of  Ontario 
has  shown  up  so  conspicuously  in  recent  years  as  Welland. 
Its  name  is  familiar  to  all  American  business  men  on 
account  of  the  three  canals  that  have  borne  it,  and  the 
gigantic  undertaking  which  is  now  reaching  completion, 
and  which  play  an  all-important  part  in  the  welfare  of 
this  and  all  other  communities  in  the  Niagara  peninsula. 
Welland  is  today  very  largely  a  city  of  American  branch 
industries,  although  there  are  several  strictly  British  and 
Canadian  plants.  Americans  have  been  attracted  to  this 
city  by  its  close  proximity  to  the  border  and  the  ready 
means  available  of  shipping  raw  materials  from  the  United 
States.  It  is  served  by  seven  railroads  —  the  Grand 
Trunk;  Michigan  Central;  Toronto,  Hamilton  and 
Buffalo;  Canadian  Northern;  Pere  Marquette;  Canadian 
Pacific  and  the  Wabash. 


Part  of  Extensive  Railroad  Yards  at  Bridgeburg 


Freighter  Lucius  W.  Robinson, 'in  Lock  at  St.  Catharines 
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Plymouth  Cordage  Co.,  Welland 

Situated  at  an  elevation  of  six  hundred  feet  above 
sea  level,  Welland  commands  a  unique  position  on  the 
fringe  of  the  Niagara  fruit-growing  district;  its  buildings, 
both  public  and  commercial,  are  modern  and  replete,  its 
power  costs  less  than  one-third  the  price  paid  in  New 
York  State,  its  streets  are  well  paved  and  kept  up  to  the 
highest  standard,  it  has  two  electric  car  systems,  and  clubs 
and  institutions  that  compare  favourably  with  those  in 
much  larger  cities. 

Welland  is  a  port  of  entry  for  all  upper  lake  lines  of 
steamers,  giving  low  rates  and  quick  dispatch,  the  ad- 
vantages of  which  are  very  considerable.  There  are  a 
number  of  sites  available  along  the  railroads  and  canal 
and  fixed  assessments  are  arranged  for  desirable  industries. 
Some  idea  of  Welland's  rapid  growth  may  be  gained  from 
the  fact  that  in  thirteen  years  it  has  quadrupled  its  popula- 
tion, with  a  gain  of  10  per  cent,  last  year,  while  its  Customs 
receipts  in  1918  showed  the  fifth  largest  returns  in  the 
whole  of  Ontario. 

Bounding  Welland  to  the  south  and  east  is  the  town- 
ship of  Crowland  which  contains  a  number  of  world- 
famous  industries,  finding  their  market  in  all  corners  of 
the  earth.  These  decided  their  location  on  the  joint 
factors  of  rail  and  water  shipping  as  well  as  cheap  power. 

Next  to  the  larger  cities  in  the  Niagara  peninsula,  one 
of  the  most  important  towns  from  the  standpoint  of  its 


industries  and  manufacturing  outlook  is  Port  Colborne. 
It  occupies  a  large  area  on  Lake  Erie,  has  excellent  natural 
dockage  facilities  on  both  sides  of  the  Welland  Canal  for 
nearly  a  mile,  within  the  limits  of  the  township  of  Hum- 
berstone,  and  when  the  new  Welland  Ship  Canal  is 
completed,  while  the  South  entrance  will  be  at  Port  Col- 
borne the  harbor  will  be  within  the  limits  of  the  town  of 
Humberstone.  The  Grand  Trunk  Railroad  and  the 
Niagara,  St.  Catharines  and  Toronto  Railway  pass 
through  Humberstone,  while  the  concrete  highway  which 
the  Dominion  Government  is  building  from  Humberstone 
to  Welland  on  the  east  side  of  the  canal,  will  give  easy 
access  to  the  Wabash,  Michigan  Central,  T.  H.  &  B.  and 
Canadian  Pacific  Railways. 

The  roads  in  Port  Colborne  and  Humberstone  are  as 
good  as  can  be  found  anywhere  in  Ontario.  Excellent 
factory  sites  are  available  along  the  Canal  and  railways  for 
all  kinds  of  industries,  and  being  close  to  the  source  of 
electric  energy  in  the  Niagara  district  cheap  power  is 
accessible.  The  distiict  is  specially  suited  to  plants 
making  heavy  castings,  stoves  or  other  products  requiring 
large  quantities  of  iron,  steel  or  nickel,  as  the  raw  material 
is  right  at  hand. 

Adjoining  Port  Colborne  is  the  thriving  village  of 
Humberstone,  until  recently  a  part  of  Humberstone  town- 


Barnsdale  Vineyard — the  largest  in   Canada 


Canada  Forge  Company,  Welland 

ship.  East  is  the  township  of  Bertie,  famed  for  its  resorts 
on  Lake  Erie,  one  of  these,  Crystal  Beach,  has  a  summer 
population  of  fifteen  thousand.  Erie  Beach  lying  closer  to 
Buffalo,  is  a  model  in  its  buildings  and  layout. 

Bridgeburg  and  Fort  Erie  front  Buffalo  on  the  Niagara 
river.  Here  the  railways  converge  for  the  river  crossing, 
via  the  International  Bridge.  Bridgeburg  is  one  of  the 
principal  gateways  to  Canada,  being  the  largest  mani- 
festing port  in  the  Dominion — that  is,  it  ranks  first  in 
number  of  customs  entries. 

Bridgeburg  and  Fort  Erie  have  exceptionally  good 
railroad  facilities.  Six  railroads  enter  Bridgeburg — 
G.  T.  R.,  M.  C.  R.,  T.  H.  &  B.,  Wabash,  C.  P.  R.  and  Pere 
Marquette.  The  illustration,  showing  part  of  the  Bridge- 
burg railroad  yards,  will  give  an  idea  of  the  extent  of 
the  railroad  work  carried  on  here.  One  of  the  principal 
industries  is  that  of  shipbuilding  carried  on  by  the 
Canadian  Allis-Chalmers.  Both  towns  are  dotted  with 
the  Canadian  plants  of  American  industries  and  business 
houses,  the  facilities  offered  and  the  proximity  to  the 
border  being  the  determining  factors  in  this  regard.  A 
number  of  splendid  factory  sites  adjoining  the  railroads  are 
available. 
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A  good  ferry  service  is  maintained  between  Fort  Erie 
and  Buffalo  all  the  year.  A  large  number  of  Buffalo 
people  reside  in  Fort  Erie,  and  in  the  summer,  along  the 
lake  shore. 

Taken  as  a  whole,  the  Niagara  district  offers  more 
inducements  to  the  prospective  industry  than  any  other 
part  of  Canada,  and  American  manufacturers  have  been 
quick  to  appreciate  this  fact.  Within  the  district  cities, 
towns  and  villages  have  each  their  respective  assets 
suitable  to  one  or  another  line  of  production,  but  there  is 
practically  no  industry  that  cannot  find  the  maximum 
response  to  its  requirements  in  one  or  other  of  the  commu- 
nities that  go  to  make  up  the  most  aggressive,  prosperous 
and  productive  section  in  the  entire  Dominion. 


Civic  Rose  Garden,  St.  Catharines,  planted  May]  1919 

Industries  and  Products 

in  the  Niagara  District 

ABRASIVES 

The  Exolon  Company,  Thorold. 
National  Abrasive  Co.,  Niagara  Falls. 
The  Norton  Company,  Limited,  Chippawa. 
Canadian  Aloxite  Co.,  Niagara  Falls. 

AGRICULTURAL  IMPLEMENTS 

John  Deere  Mfg.  Co.,  Limited,  Welland. 

ART  GLASS 

Wm.  Briscall  Co.,  Niagara  Falls. 

AUTOMOBILE  RADIATORS,  GEARS  AND  TOOLS 

McKinnon  Industries,  Limited,  St.  Catharines 

AXES  AND  LOGGING  TOOLS 

Canadian  Warren  Axe  &  Tool  Co.,  Ltd.,  St.  Catha- 
rines. 

BEAVER  BOARD 

The  Beaver  Wood  FibreXo.,  Ltd.,  Thorold. 


The  Welland  Canal  at  Thorold 

BOOT  TOPS 

H.  R.  Rice  Co.,  Limited,  Niagara  Falls. 

CAN  MANUFACTURERS 

American  Can  Co.,  Niagara  Falls. 

CANNERS 

Dominion  Canners,  Limited,  Niagara  Falls. 
Simcoe  Canning  Company,  St.  Catharines. 
Garden  City  Canning  Co.,  St.  Catharines. 
Dominion  Canners,  Limited,  St.  Catharines. 
Niagara  Falls  Canning  Co.,  Niagara  Falls. 

CARBIDE 

The  Canada  Carbide  Co.,  Merritton. 
The  Prestolite  Co.,  Merritton. 
Union  Carbide  Co.,  Ltd.,  Welland. 

CARPET  SWEEPERS 

Bissell  Carpet  Sweeper  Co.,  Niagara  Falls. 

CARRIAGE  MOUNTINGS 

Kinzinger,  Bruce  &  Co.,  Niagara  Falls. 

CEMENT 

Canada  Cement  Company,  Limited,  Port  Colborne. 

CHAIN  MANUFACTURERS 

Dominion  Chain  Co.,  Ltd.,  Niagara  Falls. 
McKinnon  Columbus  Chain,  Limited,  St.  Catharines. 

CIGAR  MANUFACTURER 

Joseph  Locke,  Niagara  Falls. 


Provincial  Paper  Mills  Company,  Ltd.,  Thorold 
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Dominion  Chain  Company's  plant,  Niagara  Falls 

CORK  PRODUCTS 

Canadian  Cork  Board  Company,  Ltd.,  Port  Colborne. 

COTTON  GOODS 

Empire  Cotton  Mills,  Limited,  Welland. 

CORSETS 

The  Spirella  Co.,  Niagara  Falls. 

CRANE  MANUFACTURERS 

Herbert  Morris  Crane  &  Hoist  Co.,  Ltd.,  Niagara 
Falls. 

CONTRACTORS  AND  COAL  MACHINERY 

Canadian  Mead-Morrison  Co.,  Ltd.,  Welland. 

DROP  FORGINGS 

Canadian  Billings  &  Spencer  Co.,  Ltd.,  Welland. 

DRUGS 

The  Mentholatum  Co.,  Bridgeburg. 

World's  Dispensary  Medical  Association,  Bridgeburg. 

Hazen  Morse,  Bridgeburg. 

Dr.  P.  Harold  Hayes,  Bridgeburg. 

ELECTRIC  MOTORS 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St.  Catharines. 
Packard  Electric  Co.,  Ltd.,  St.  Catharines. 


American  Can  Company,  Niagara  Falls 

ELECTRIC  POWER 

Canadian  Niagara  Power  Co.,  Niagara  Falls. 
Dominion  Power  and  Transmission  Co. 
Hydro  Electric  Power  Commission  of  Ontario. 
Toronto  Power  Co.,  Niagara  Falls. 

ELECTRICALLY  SMELTED  STEEL 
Electric  Steel  and  Metal  Co.,  Welland. 

FERTILIZER 

American  Cyanamid  Co.,  Niagara  Falls. 

FOOD  PRODUCTS 

Canadian  Shredded  Wheat  Co.,  Niagara  Falls. 
Genesee  Pure  Food  Co.,  Bridgeburg. 

FORGINGS 

The  General  Forgings  and  Stampings,  Ltd.,  Merritton. 

FOUNDRIES 

The  James  Wilson  Foundry  &  Wire  Rope  Mfg.  Co.. 

Merritton. 
Pollard  Mfg.  Co.,  Niagara  Falls. 
Welland  Machine  and  Foundries,  Limited,  Welland. 
Thorold  Iron  Works,  Thorold. 
Anderson  &  Mclntyre,  Limited,  Welland. 
L.  &  P.  Mfg.  Co.,  Niagara  Falls. 
May  Foundry  Co.,  Niagara  Falls. 


One  of  the  Beauty  Spots  in  the  Vicinity  of  St.  Catharines 


Bridgeburg,  with  Buffalo  across  the  River 
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Welland  Canal  Locks  and  Aqueduct  at  Welland 

FUSES 

Pierce  Fuse  Corporation  of  Canada,  Ltd.,  Bridgeburg. 

GARDEN  IMPLEMENTS,  ETC. 

Welland  Vale  Mfg.  Co.,  Ltd.,  St.  Catharines. 

-GASKETS 

Canadian  Gasket  Co.,  Bridgeburg. 

•GLASS 

Pilkington  Brothers,  Limited,  Thorold. 

GLASS  GARDENS 

Lord  &  Burnham  Co.,  Ltd.,  St.  Catharines. 
<}RAIN 

Government  Elevator,  Port  Col  borne. 

GRAPHITE  MANUFACTURER 

Acheson  Graphite  Co.,  Niagara  Falls. 

HATS  AND  CAPS 

Mayhew  Hats,  Limited,  Niagara  Falls. 

HEATING  EQUIPMENT 

Steel  and  Radiation,  Ltd.,  St.  Catharines. 

HEAVY  FORGINGS 

Canada  Forge  Co.,  Limited,  Welland. 

IRON  AND  STEEL 

Canada  Steel  Foundries,  Limited,  Welland. 
Canadian  Chicago  Bridge  &  Iron  Co.,  Ltd.,  Bridge- 
burg. 


Aeroplane  view  of  Canada  Cement  Co.,  Port  Colborne 

IRON  WORKS 

Canadian  Ramapo  Iron  Works,  Niagara  Falls. 

JAMS  AND  FRUITS 

Goodwillie  &  Son,  Welland. 

J.  H.  Wethey,  Limited,  St.  Catharines. 

HAMMERS,  WRENCHES,  DROP-FORGINGS 

Whitman  and  Barnes  Mfg.  Co.,  Ltd.,  St.  Catharines. 

KNITTED  GOODS 

Penman's  Limited,  Thorold. 

KNITTERS 

Visor  Knitting  Co.,  Niagara  Falls. 

LEAD,  IRON  AND  STEEL  PIPE 

Page,  Hersey  Iron  Tube  &  Lead  Co.,  Welland. 

LOCKS 

Canadian  Yale  &  Towne,  Ltd.,  St.  Catharines. 

MACHINERY 

McKinnon  Industries,  Limited,  St.  Catharines. 

MANUFACTURING  CHEMISTS 
Fred  C.  Arner,  Fort  Erie. 
Pepsin  Syrup  Co.,  Bridgeburg. 

MARINE  BOILERS,  HEAVY  CASTINGS 

Engineering  and  Machine  Works  of  Canada,  Limited, 
St.  Catharines. 


Beaver  Board  Company,  Thorold 


Upper  Steel  Arch  Bridge  as  seen  from  Victoria  Park 
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Empire  Cotton  Mills,  Welland 

MILLING 

Maple  Leaf  Milling  Company,  Limited,  Porr  Col- 
borne. 
The  Maple  Leaf  Milling  Company,  Limited,  Thorold. 
The  Maple  Leal  Milling  Company,  Limited,  Welland. 
Crane  Bros.,  Niagara  Falls. 
Ridgeway  Milling  Co.,  Ridgeway. 

MONUMENTAL  WORKS 

Rigg  Brothers,  Niagara  Falls. 

NICKEL  REFINING 

International  Nickel  Company  of  Canada,  Limited, 
Port  Colborne. 

NECKWEAR  MANUFACTURERS 

Niagara  Neckwear  Company,  Limited,'  Niagara  Falls. 

NURSERIES 

Brown  Bros.  Co.,  Ridgeville. 

Thomas  W.  Bowman  &  Son  Co.,  Ridgeville. 

Wellington  &  Davidson,  Fonthill. 

PAPER  BOXES 

Niagara  Paper  Box  Co.,  Niagara  Falls. 

St.  Catharines  Paper  Box  Co.,  St.  Catharines. 


Electrical  Development  Co.,  Niagara  Falls 

PULP,  PAPER,  ETC. 

The  Riordon  Pulp  &  Paper  Co.,  Merritton. 
The  Garden  City  Paper  Co.,  Merritton. 
The  Interlake  Tissue  Mills,  Ltd.,  Merritton. 
The  Foley-Rieger  Pulp  and  Paper  Co.,  Ltd.,  Thorold. 
Provincial  Paper  Mills  Company,  Ltd..  Thorold. 
Kinheth  Paper  Mills,  Ltd.,  St.  Catharines. 
Garden  City  Paper  Mills  Co.,  Ltd.,  St.  Catharines. 
The  Thorold  Pulp  Company,  Limited,  Thorold. 
The  Canadian  Vegetable  Parchment  Co.,  Merritton. 
The  Ontario  Paper  Company,  Limited,  Thorold. 
The  Lincoln  Paper  Mills  Co.,  Merritton. 

REFINING  ORES 

Ontario  Smelters  &  Refiners,  Welland. 
The  Coniagas  Reduction  Co.,  Ltd.,  Thorold. 

REGISTERS,  VENTILATORS,  GRILLES 

Tuttle  &  Bailey  Mfg.  Co.,  of  Canada,  Ltd.,  Bridge- 
burg. 

RUBBER  GOODS 

Marathon  Tire  &  Rubber  Co.,  Ltd.,  St.  Catharines. 
Maple  Leaf  Rubber  Co.,  Ltd.,  Port  Dalhousie. 
The  Independent  Rubber  Co.,  Merritton. 

SADDLERY  HARDWARE,  ETC. 

McKinnon  Industries  Limited,  St.  Catharines. 
SAFES 

Dominion  Safe  &  Vault  Co.,  Niagara  Falls. 
International  Safe  and  Register  Co.,  Fort  Erie. 


Entrance  to  the  Welland  Canal  at  Port  Colborne 


Aeropiane  view  of  International  Nickel  Co.,  Port  Colborne 
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SAWS 

T.  F.  Shurly  Co.  Ltd.,  St.  Catharines. 

SHIPBUILDING 

British- American  Ship  Building  Co.,  Ltd.,  Welland. 
Canadian  Allis-Chalmers  Limited,  Bridgeburg. 

SHOES 

Humberstone  Shoes  Co.,  Humberstone. 

SILKS,  WOOLLENS,  HAIR  CLOTHS,  ETC. 

St.  Catharines  Silk  Mills.  Ltd.,  St.  Catharines. 
Monarch  Knitting  Co.,  Ltd.,  St.  Catharines. 
Warren  Bros.,  St.  Catharines. 
Canada  Hair  Cloth  Co.,  Ltd.,  St.  Catharines. 
Dominion  Hair  Cloth  Co.,  St.  Catharines. 

SILVERWARE 

McGlashan,  Clarke  Co.,  Niagara  Falls. 
Oneida  Community  Ltd.,  Niagara  Falls. 
Wm.  Rogers  Mfg.  Co.,  Niagara  Falls. 


Ontario  Street  Bridge,  St.  Catharines 

SPECIALTIES 

Buffalo  Specialty  Co.,  Bridgeburg. 

SPECIAL  BRASS  AND  ALUMINUM  CASTINGS 
St.  Catharines  Brass  Works,  St.  Catharines. 

STEEL 

Canadian  Furnace  Company,  Ltd.,  Port  Colborne. 

STRUCTURAL  STEEL 

Standard  Steel  Construction  Co.,  Port  Robinson. 

SPORTING  GOODS 

Walter  Bently  Co.,  Niagara  Falls. 

SUSPENDERS 

Dominion  Suspender  Co.,  Niagara  Falls. 


Canada  Furnace  Company,  Ltd.,  Port  Colborne 

TELEPHONE  APPARATUS 

Century  Telephone  Construction  Co.,  Bridgeburg. 

TOOL  STEEL 

Dillon  Crucible  Alloys,  Ltd.,  Welland. 

TWINE  AND  ROPE 

Plymouth  Cordage  Co.,  Ltd.,  Welland. 

VARNISH  MANUFACTURERS 

Pratt  &  Lambert,  Bridgeburg. 

WELDING 

Davis  Bournonville  Co.,  Niagara  Falls. 

WINES  AND  GRAPE  JUICES 

Ontario  Grape  Growing  &  Wine  Mfg.  Co.,  Limited, 

St.  Catharines. 
Marsh  Grape  Juice  Co.,  Niagara  Falls. 
T.  G.  Bright  &  Co.,  Niagara  Falls. 
Stamford  Port  Wine  Co.,  Niagara  Falls. 
The  Welch  Co.,  Ltd.,  St.  Catharines. 

WIRE  CLOTH 

Niagara  Wire  Weaving  Co.,  Niagara  Falls. 


Engineering  and  Machine  Works,  St.  Catharines 


132     JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


ROBB  POWER  PLANTS 

Engines 

Corliss,  slide  valve, 
vertical,  horizontal 
simple  and  compound. 


Boil 


ers 


Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 


Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 


Montreal  Office: 
16  Cathcart  Street. 


Toronto  Office: 
20  Victoria  Street. 


Fraser  Universal  Convertible  Grinders 

MEET  FINE  GRINDING  REQUIREMENTS 


Has  12  changes  of  table  speeds 
and  12  changes  of  work  speeds. 


Do  more  work.  Do  better  work 
than  with  a  large  machine — espe- 
cially in  connection  with  tools,  jigs, 
fixtures,  etc.,  by  using  this 
machine. 


Four  sizes:  10  x  30  in.,  12  x  30  in., 
10  x  40  in.  and  12  x  40  in. 


By  the  change  of  heads  the  machine 
can  be  converted  into  an  efficient 
high-speed  internal  grinder;  also  a 
surface  grinder  of  considerable 
range. 

Write  for   prices    and    particulars. 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305   St.  James  Street,  Montreal 


Mention  The  Journal  when  dealing  with  advertisers. 
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290  20-yd  CARS  IN  10  HOURS 

THIS  IS  THE  RECORD  MADE  BY  THE  LARGEST  ELECTRIC  SHOVEL 

IN  THE  WORLD,  A 

BUCYRUS  225-B 

REVOLVING     SHOVEL 
ON     THE    CHIPPAWA-QUEENSTON     CANAL 


THIS  PHOTOGRAPH 

shows  one  of  the  225-B 
Bucyrus  Electric  Revolv- 
ing Shovels,  digging  a 
rock  cut  and  loading 
20  yd  cars  more  than 
60  feet  above. 
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BUCYRUS  SHOVELS 
ON  THIS  PROJECT 

3         225-B  Electric    Revolving 

Shovels. 
3  103-C  Electric  Railroad  Type 

Shovels. 
1  18-B  Revolving    Steam 

Shovel. 
1  18-B  Revolving    Electric 

Shovel. 
1         Cl-45  Atlantic-Type     Steam 

Shovel. 
1  35-B  Revolving  Steam  Shovel. 


WRITE    FOR    INFORMATION 

BUCYRUS   COMPANY 

SOUTH  MILWAUKEE,  WISCONSIN. 


Dominion  Equipment  &  Supply  Co.  Ltd., 
Winnipeg. 


Canadian  Equipment  Co.  Ltd. 
Montreal  and  Toronto. 


Brown,  Fraser  &  Co.,  Ltd.,  Vancouver. 

New  York  Portland,  Ore.  Minneapolis  Chicago  Cleveland 

Birmingham  San  Francisco  Denver  Salt  Lake  City 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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EAM  and  WATER 
SPECIALTIES 


Morrison   Improved 

Pop  Safety  Valve 

Twin  Type 


Morrison  J.M.T.  Pressure 
Reducing  Valve 


Morrison 
Automatic  Injector 


Steam,  Locomotive 
and  Marine  Speci- 
alties, Engine  Room 
Supplies,  Plumbing 
Goods. 


WRITE    US    ABOUT    REQUIREMENTS 


Pipe  Cutting  to 
Sketch, Pipe  Fittings 
and  Manifolds,  Brass 
Railings. 


The  James  Morrison  Brass  Mfg.  Co.  Limited 

93-97  ADELAIDE  ST.  W. 
TORONTO 
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Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Sullivan  Contract  Equipment 


On  the  Hydro  and 
Welland  Canal  Jobs 


When  visiting  the  $25,000,000.00 
Chippewa  -  Queenston  Power 
Canal  at  Niagara  you  will  notice 
that: 

(1)  The  rock  walls  are  channeled 
with  Sullivan  Duplex  Chann- 
eling machines  (20  used). 

(2)  The  heavy  drilling  has  been 
done  with  Sullivan  3^g  in.  Hy- 
speed  Hollow  Piston  Rock 
Drills  (25  in  use). 


Battery  of  Sullivan  Hysoeed,  Hollow  Piston  Rock  Drills,  Chippewa-Queenston  Canal. 

(3)  For  the  light  drilling  and  block 
holing,  Sullivan  Air  Tube  Rot- 
ators are  employed. 

(4)  For  sharpening  channeler  steel  and 
rock  and  hammer  drill  bits,  Sulli- 
van All-Hammer  Class  "A" 
Drill  Sharpeners,  (3  have  been 
used). 

(5)  Air  power  for  drills,  channelers,etc, 
is  furnished  by  Sullivan  WJ-3 
Angle  Compound  Air  Compres- 
sors,short  belt  connected  to  electric 
motors  (8  1100  ft.  units  in  one 
powerhouse — 4  in  another.) 


Sullivan  Duplex  Channelers  on  the  first  cut  at  Station  316+25.  5,  Niagara 
Power  Canal,  October,  1918. 

This  equipment  was  selected  by  the  Engineers  of  the  Hydro 
Electric  Power  Commission  on  the  basis  of  past  reputation  and 
performance.  Its  work  on  the  Niagara  Power  Canal  has  amply 
justified  the  wisdom  of  this  selection  in  reliability,  speed  and 
operating  economy. 


When  you  need   Air  Power  Equip- 
ment, start  right  by  ordering 

"  SULLIVAN  " 


The  Niagara  Power  Canal  was  described 
in  Mine  and  Quarry  No.  S6I.    Ask  for  it. 

Sullivan  Machinery 
Company 

37  Colborne  St.,  TORONTO,  Canada. 
122  So.  Michigan  Ave.,  CHICAGO. 


Sullivan  Duplex  ChanneUrs  on  Confederation  Construction  Go's. 
Welland  Canal  Contract.  (1916) 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Motor  Velocipedes  with 
Tool  Tray 


Hand  Oars  and 
Liberty  Grinders 


Racket  Jacks  and  Cone 
and  Ball-Bearing  Jacks 


Railroad  Crossings 
and  Switches 


Electric  Trucks 


Works  at  Harvey,  Illinois,  (Chicago  Suburb),  U.S.A. 

The  Buda  Company 

is  the  largest  manufacturer  of  the  most  complete  line  of  Track  Appli- 
ances in  the  world.  Special  catalogues  and  bulletins  giving  detailed 
information  on  request. 

BUDA    SUPPLIES    ARE    USED  ON  OVER  NINETY-EIGHT  PER 
CENT  OF  THE  RAILROAD  MILEAGE  OF  THE  UNITED  STATES 

control.     Capacity  six  to  nine  persons.'    GaJgT^'wVm)  anS  over^   ""^  ^   Center   a"d   d°uble  end 

Ksfp^w^  Plant.at.on   Service  Trailing   Loads 

2SH"  (60c/m)  and  over.  Y        water-cooled  free-running  motor.    Capacity  twenty  persons.    Gauges 

(91cm)  and  over.  S  running,   inction  drive.     Capacity   up   to   twelve   persons.     Gauges   36" 

GaSonneRan^M„t„rJeU3cipede.S^cti0n.     Three  and  four   ^  typeg      ^^   ^  ^ 

BUda  ":"s.and  PUSh  CarS:  f°r  Railroad  tra<*  f— s.  Construction  Work.     Helical  or  cut  spur  gears.     Rolled  stee, 
Buda  Hand  Power  Velocipedes:  Ball-bearing,  Light  and  durable 

^£^i£!t^™ti&£igE*»r*  M- c- B flange- Designed  to  provide  ^^  -— . 

Buda  Jack"    B^dTwfinf  Co     """-'amps  to  head  of  rail.     Adjustable.     Automatic  signal  construction. 

Buda^^^ 

«w,  n.v'grfndsTo"^  GrmderS:  P°rtab'e'  ha"d  °pera,ed'  for  sharpening  all  classes  of  tools.     Will  do  the  work  of 

Suda  CRa?anednLoc„m   t  Cr°RW  ^  ***"  ^  ^  bending  °*  Btr^htening  rail  12  lbs.  and  upward. 

.£  pisrrsjrsir  cjsss  dSr  re-raihng  - class  of  —■ 

Buda  Stoves:  for  industrial  plants,  railroad  stations,  freight  sheds. 

Suda\swiS\BtrdPsi"^P1OSt:,allS,Cr-     *"■**"»•.•»*■**     For  V  SH"  (1435  m/nO  gauge  track. 
Buda  Frogs    Swirche  H  n     T  '""^  Br°Und  U,r°W'  automatic-  °P*"  base  and  column  tvpes. 

Sg£  Ra^d^^  ^able  retirements 

luda  STfiLST^  f'n^K  Ct  TSi"KS'  highWayS"  bridgeS:  "««*■»*»».  P^umatic  and  electric  types. 

iftS  Si    WHk        'l^'^ii^S^^  °TratT'     FT  '— — •  Steamboats,  Sedges,  Wreek- 
1  '^ration  one  to  one  hunched  Tamps  actor.es.     Anywhere  steam  pressure  85  pounds  or  over  is  available. 

9^£SS^SXSS^JS^SkTa  ",a,f"n" rarryiMC  a,ld  eWing  :ift  ,ypcs-  For  railroad  ***  -o 

Buda  Gasoline  Engines:  Four-cylinder,  for  heavy  duty  trucks  and  farm  tractors. 

Literature  giving  detailed  information  sent  on  request. 


THE  BUDA  COMPANY,  HARVEY 


ESTABLISHED     1881 


CHICAGO    TT  T 
srnriiii     1L>Lj. 


Trui  k  and  Tractor 
Engine* 


.«>  Church  Streel      >^ 
NEW   YORK. 

Railway  Exchange 
CHICAGO,  III. 

2025  Railway  Exchange 
ST.   LOUIS  MO. 


BUDA 

ESTABLISHED 


188) 


147   Oxford  St.,  W.  I. 

LONDON 

Kxport    Office  : 

30  Church   Street 
NEW  YORK 

769  Avenida  de  Mayo 

BUENOS  AIRKS 


Motor  Inspection  Cars 


All  Steel  Bumping 
Posts 


Crossing  Gates 


Electric  Headlight 
Equipment 


Don' I  fm I  to  mention  The  Journal  when  writing  advertisers. 
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STEAM  HEATING 

FOR 

Steam  Railway  Cars 


A  System  for  Every~  Requirement. 
Vapor— Pressure— Combination  Vapor  and  Pressure— Hot  Water 


Gold's  Vapor  System  for  Sleeping  Cars  with  Independent  Berth  Control 


Modern  Low- Maintenance 
Specialities 

Packless  Supply  Valves — Packless  Twin 
Supply  Valves  —  Packless  End  Train 
Pipe  Valves  —  Non- Adjustable  Vapor 
Valves— Non-Adjustable  Combination 
Valves — Non-Adjustable  Steam  Traps — 
Locomotive  Pressure  Regulators, 
Etc.,  Etc.,  Etc. 


Cyclone  Ventilators 

for  Perfect  Ventilation  of  Railway  Cars 


Piping  Arrangement 

FOR  DETAIL  INFORMATION  WRITE  FOR  JUNE  1920  SUPPLEMENT 


THERMOSTATIC 


STEAM  RAILWAY   CAR   TYPE 

For  an  Even  Temperature  Throughout  the  Train  —  Saves  from  50  to  75%  of  Steam 

BUILDING    TYPES 

For    High    and    Low  Pressure  Steam  Svstems. 
For  Individual  Radiator  and  Damper  Systems. 

All  Systems  Electrically  Operated  from  Ligthing  or  Motor  Circuit 

CANADIAN  GOLD  CAR  HEATING  & 

346  ST.  JAMES  STREET, 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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ELECTRIC  HEATING 


FOR 


Industrial  Purposes.  Etc. 

The  construction  of  our  Heating  Elements  permits  of  Varied  Applica- 
tions for  Industrial  Use,  and  we  furnish  either  elements  or 
Complete  Heaters  as  may  be  required. 
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Several  Popular  Types 


No.  120  E.  (ONE  COIL) 

MAXIMUM  WATTAGE  660— VOLTAGE  110  AC.  or  DC. 

EQUIPPED  WITH  HANGER,  CORD  and  PLUG. 


No.  144  E.  (FOUR  COIL) 

MAXIMUM    WATTAGE     1500 

VOLTAGES   110  to  600  AC.  or  DC. 

EQUIPPED  WITH  THREE  DEGREE 

SWITCH  IF  DESIRED 


No.  145  E.  Type  C.  (TWO  COIL) 

MADE   IN  THREE  LENGTHS. 

MAXIMUM    WATTAGES   1000,   2000  and  3000, 

VOLTAGES  110  and  240  AC.  or  DC. 
Equipped  with  Three  Degree  Switch  if  desired. 


No.  360  E.    (SIX  COIL) 

MAXIMUM      WATTAGE       3000, 

VOLTAGES  110  to  600  AC.  or  DC. 

Equipped  with  Three  Degree 

Switch  if  desired. 


For   Electric    Railway   Cars 


In  view  of  the  many  different  types,  sizes,  etc.,  of  electric 
heaters  in  use  at  the  present  time,  requiring  heating 
elements  of  various  lengths  and  a  diversity  of  resistance 
coils,  it  is  possible  now  to  install  in  a  car,  heaters  of 
various  types,  using  but  one  standard  heating  element 
and  resistance  coil  throughout  the  car. 

Write  for  Bulletin  No.  4  for  Details 


Standardized  Cross  Seat  Heater  No.  405  E. 


EQUIPMENT 


ELECTRIC  RAILWAY  CAR  TYPE 

FOR  THE  CONSERVATION  OF  CURRENT  AND  THE  MAINTENANCE  OF  AN  EQUABLE  TEMPERATURE 

INDUSTRIAL  TYPES 

For    Maintaining  a  Practically  Even  Temperature 
in  Tanks.   Vats,   Kilns,  Ovens.    Boilers,    Etc.,    Etc 

Interesting    Literature    on    Request.    —    Let    Us    Quote    You. 

LIGHTING    COMPANY,    LIMITED, 

MONTREAL,  CANADA. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Dumping  Cement  from  storage 
bin  into  loading  skip. 


Side  view  of  loading  skip. 


CANADA  CEMENT  IN  BULK 

The  Harbour  Commissioners  Montreal  are  among  the  earliest 
users  of  Cement  in  Bulk  in  Canada.  The  photos  show  the  bulk 
cement  being  wheeled  from  a  box  car  to  a  storage  bin  from  which 
it  is  trapped  in  the  desired  quantity  into  a  chute  which  carries  it  to 
the  loading  skip  of  the  mixer. 

If  the  work  you  are  doing  or  planning  can  be  adapted  to  hand- 
ling shipments  of  cement  in  bulk  this  method  is  worthy  of  your 
careful  attention  under  existing  trade  conditions.  We  have  for 
distribution  several  pamphlets  describing  in  detail  Cement  ship- 
ments in  Bulk.      Write  for  a  copy. 


Canada  Cement  Company  Limited 


Montreal 


MONTREAL 

SALES     OFFICES  : 

Toronto        Winnipeg 


Calgary 


CANADA  CEMENT 

CONCRETE 

FOR     PERMANCNCE 


Journal  advertisers  ore  worthy  of  your  business  consult  ration. 
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Patented : 
Canada,  Oct.  16th,  1917 
Other  Patents  Pending 


BUILT     IN     CANADA 


You   should   see   it  — 
We  will  gladly  show  it 

You  will  be  interested  in  this  latest,  but  well-tried  development,  of  the  Excavator 
industry.  Here  is  a  12-ton  Traction  Excavator  that,  with  varying  Scoop  arrangement, 
is  adapted  to  a  very  wide  range  of  work  — ■  road-making,  ditch-digging,  cellar-digging, 
loading    and    unloading,    etc.,   etc. 

A  cordial  invitation  is  extended  to  visiting  Engineers  to  call  and  see 
it  at  work  or  telephone  us  and  we  will  tell  you  where  you  can  see  one. 

KEYSTONE  EXCAVATOR 


MODEL    4 


In  less  than  two  years,  upwards  of  30   Keystone  travel  on  the  boom   when   digging,   and   fills    itself 

Excavators    (Model  4)    have   been    distributed   all  in  a  4-inch  cut  with  one  thrust, 

over   Canada   and  the  reports  we  get  as  to  their  Capacity    is    250    to   500   cubic   yards   per  day  of 

value    and    service  are   most  enthusiastic.     Light  10  hours.     Can  be  fitted   with   Y2    yard    capacity 

enough    to    go    wherever    a    loaded    dump    wagon  Skimmer    Scoop   for   Road   Grading   and    General 

ij  i      u      i   j  *         •    •  r   i*  Excavation.      Ditcher   Scoops,    in    sizes    16    inches 

could  be  hauled     puts   minimum    strain    on    light  nn     .     ,  .  ,      c       ^ \    \  .  „     ,     .,.,.. 

,    .  ,  -r,  f  f  ,  ,  ,       .  to    3b    inches    wide    tor    Ditching,    Back    rilling, 

bridges,     roweriul   enough   to   stand   up   to    hard  p0n„r   r>; •    „     _.„      n- a     c      '      i/  a    t 

..     ?  ,  iii  ,  i  ,  Cellar   Digging,    etc.      Dipper   bcoop   y2   yard,   for 

digging  in  cemented  gravel,  shale  or  old  macadam.  HiU     Excavation.       Clam     Shell,     y2    yard,      for 

Has    powerful     2-cyhnder    32    h.p.  steam     engine.  handling  Gravel,   Sand,    Coal,    etc.,    from    cars    to 

Skimmer    Scoop     (shown    above)    has    14    feet    of  storage  piles. 

It  travels  —  it  digs  —  it  has  the  PUNCH.    Deliveries  can 
be  made  now  from  stock.      Descriptive  folder  on  request. 

Engineering  &  Machine  Works  of  Canada, 


Limited 


EASTERN   SALES   OFFICE:  CT      C  ATM  A  DIVCC       AMT 

HALL  MACHINERY  CO.,  SHERBROOKE,  QUE.    and    BIRRS  BLDG.,  MONTREAL      O  I  .    \*i\  1  IlAKIl^CO,    Ull  1  . 


Dont'tfail  to  mention  The  Journal  when  writing  advertisers. 
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DUMPING  WESTERN  20 -yd  CARS  —  NIAGARA  POWER  PROJECT. 


After  the  Engineer,    What  ? 

WESTERN  Air  Dump  Cars  are  building  the  Niagara  Power  Canal. 
WESTERN  Air  and  Hand  Dump  Cars,  almost  exclusively,  have  built 
the  new  Welland  Ship  Canal,   as    they    built    the    Panama    Canal. 

WHY?  


Economical  excavation  is  chiefly  a  prob- 
lem of  Haulage  ;  the  solution  of  the 
problem  lies  in  the  Dump  Car,  not  in  the 
shovel ;  it  is  a  problem  of  Getting  Rid  of 
the  Dirt  fast  enough  to  keep  the  shovel 
working. 

Engineers  visiting  the  great  Niagara 
Power  Project  are  urged  to  study  the 
operation  of  the  150  Western  all-steel  20- 
yard  Air  Dump  Cars. 


Are  they  dependable?  Do  they  keep  the 
great  shovels  moving?  Do  they  stand  up 
under  the  terrific  pounding?  The  answer 
is,  They  Do,  as  a  little  investigation  will 
show. 

All  things  are  possible  to  the  genius  of 
the  Engineer,  backed  by  the  tremendous 
efficiency  and  dependability  of  the  modern 
power-shovel  and  Western  Dump  Car 
equipment. 


Send  for  our  new  Dump  Car  Catalog,   N.   51. 

Western  Wheeled  Scraper  Company 

Earth  and  Stone  Handling  Machinery, 

AURORA,        -        -        ILLINOIS,  U.S.A. 


Representative  for  eastern  Canada: — 

CANADIAN    EQUIPMENT   COMPANY,   Guarantee  Trust  Building, 


Montreal. 


Journal  advertisements  are  a  business  call  at  your  office. 
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Reliability  Reward  for  Planning 

0-B  MODERNIZED  INSULATORS 

Modern  they~  are— yet  O-B  Insulators  did  not  happen 
in  a  day. 

Step  by  step,  design  and  factory  methods  were  developed 
in  the  light  of  past  experience  and  of  vigorous  research. 

Results?  Talk  to  operating  men  who  use  O-B  Insulators 
on  the  line  or  in  the  station.  Performance,  time,  are  the 
true  tests  of  any  insulator. 

The  Ohio  Brass  Company 

MANSFIELD,  OHIO. 


TRADE 


MARK 


Manufactures : — 

Hi-Tension,  Porcelain  Insulators,  Trolley 
Materials,  Rail  Bonds,  Electric  Railway 
Car  Equipment,     Third  Rail    Insulators. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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"MARION" 

EXCAVATING 
MACHINERY 


FOR 


All  Classes  of  Earth, 
Rock,  Roads,  Streets, 
Trenches,  Railroads. 


a 


Industrial  Works"  Cranes 

Increase  Profits  by  Reducing 
Handling  Costs. 


Let  us  Quote  for : 

"Ransome" 

Concrete  Mixers 

+ 

"Jordan" 

Spreaders 

+ 

Holt    "Caterpillars" 


Branch  : 

108  Mail  Building, 

TORONTO. 


F.  H.  HOPKINS  &  CO., 


LIMITED 


Head  Office: 

MONTREAL. 


Consult  the  advertiser,  his  information  is  valuable, 
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Mild  Steel,    High  Carbon  Steel,    Manganese  Steel,    Chrome  Steel 

We  are  manufacturers  of  Steel  Castings  running  from  y2  lb.  to  4,000  lbs.  each. 

Reasonably  prompt  deliveries. 


Water-Wheels, 
Mill  Geering, 
Wood  Cogs, 
Stop-Log, 
Winches, 
Propeller  Wheels 

Any  size  and  any  material. 


THE 


Wm.  Kennedy  &  Sons  l«* 


Owen  Sound, 


ONTARIO. 


Mull 


!i  in:  mi  iiiiiiii': 


i  I,  ii  II  I!  II  llll  l! 


!!lll!ll!!l!!lli!!ll[illll!lllllll!ll!l!!lll 


MALLEABLE    IRON    CASTINGS 


BEST     QUALITY 


Let     Us     Know    Your     Requirements. 


The  Canadian  Malleable  Iron  Co.  L 

OWEN     SOUND,     ONTARIO. 


IMITED 


Mention  The  Journal  when  dealing  with  advertisers. 
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You  are  cordially  invited 
to  come  and  see  us 


Much  here  we  would  like  to  show  you. 
Much  you  will  be  glad  to  see. 

Particularly  —  our  cast-welded  end 
ring  construction.  Just  about  the 
most  important  advance  in  induction 
motor  construction  in  recent  years. 


Three  years  in  use 
and  not  one  report 
of  trouble,  anywhere, 
from  the  beginning 


No  rivets  or  bolts 
to  come  away.  No 
failure,  no  spark- 
ing between  bars 
and  rings.    . 


CANADIAN   CROCKER-WHEELER  CAST  WINDING   SQUIRREL  CAGE 
ROTOR.      SMALLER   MOTOR  TYPE. 


Folder  on  request. 


No  Motor 
is  stronger 
than  its 
Rotor 


CANADIAN   CROCKER-WHEELER  CAST  WELDED   SQUIRREL  CAGE   ROTOR. 
LARGE  MOTOR   TYPE. 


Canadian  Crocker-Wheeler  apparatus  and  service  are 
available  at  all  N.E.  Co.  branches  as  follows: 

Montreal,      Halifax,     Ottawa,     Toronto,      London, 
Winnipeg,  Regina,   Calgary,  Vancouver. 


Northern  Electric  Company 


LIMITED 


THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

Manufacturers  and  Electric  Engineers 
ST.  CATHARINES,  Ont.  TORONTO,  MONTREAL 


Members  are  urged  to  consult  the  Journal's  advertising  pages. 
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tttlin 

The  ENGINE  of  REFINEMENT 

For  the 
finest  boats  that  float 


S 


ADEQUATE  STANDBY  EQUIPMENT 


Consists  of  a  self- 
contained  and  an 
economical  prime 
mover,  not  dependent 
upon  the  main  unit  nor 
upon  outside  sources 
for  propulsion. 


A  Sterling  high  duty 
gasoline  engine,  oper- 
ating dependably  at 
centrifugal  pump  or 
electric  generator 
speed,  costs  little  to 
install  and  little  to 
maintain.  It  is  virtu- 
ally power  insurance. 


Model  FC,  4  cylinder,  90-100  HP.  Sterling,  direct  connected  to  Dayton- 
Dowd   500  G.P.M.    centrifugal   pump  for  the  town  of   Lockport,   III. 


STERLING     ENGINE     CO. 


DEPT.  C-11 


BUFFALO.  N.Y. 


12  to  300  HP.  at  speeds  of  400  to  1600  R.P.M.  for  fire  protection  and  emergency  service. 


YORK  ICE  MACHINES 


SHIPPED  FROM  STOCK  FOR 


CONSTRUCTION  CAMPS 


SINCE  SPRING  COMPLETE  REFRIGERATING  AND  ICE  MAKING  PLANTS 

WERE  SHIPPED  WITHIN  ONE  WEEK  AFTER  RECEIPT  OF  ORDER 

FOR  THE  FOLLOWING  CAMPS: 

Hydro  Electric  Power  Commission  Montrose  Boarding  House 
Morrow   &>  Beatty,    Abitibi  Pulp  &>   Paper   Co.    Dam 
Hy'dro   Electric   Power   Commission    Camp   No.    33 
Hy'dro  Electric  Power  Commission  Queenston  Boarding  House 

CANADIAN  ICE  MACHINE  CO.  LTD. 


MONTREAL 


TORONTO 


WINNIPEG 


Firms  advertising  in  the  Journal  are  considered  as  absolutely  reputable. 
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ELECTRO    METALS 

Limited 

WELLAND        -        CANADA 


MANUFACTURERS    OF 

Electrolytic  Ferro  Silicon 

15%  and  up. 

Electrolytic  Silico     Carbon  Electrodes 
Manganese 


For  use  in  Electric  Furnaces 
All  Sizes 


Works  and  Head  Office: 

WELLAND  -  CANADA 


McDERMID  POSITIVE  RAIL  CLAMP 

Cannot  Slip 


Special  Advantages: 

Less  Rail  Space  --  No  Useless  Toggle—  Extremely 
Strong  —  Easily  Handled  —  Quickly  Adjusted  —  Fits 
Any  Rail. 

The  McDERMID  CLAMP  is  the  best  and  safest  made;  It  is  made  of  the  best  cast  steel  with  tool  steel  grip  which  positively 
CANNOT  slip. 

Among  prominent  users  are:  Hydro-Electric  Power  Commission  of  Ontario;  Chippawa  Development  are  using  McDermld  Clamp 
exclusively:  Lackawanna  Steel  Co.,  Pepin,  N.J.;  Ceneral  Crushed  Stone,  Kenkee,  III.;  Raymond  Pile  Company,  Rosedale,  Kansas; 
Conden  &  Bolan,  Omaha,  Neb.;  New  York  Slate  Dredge  and  Dock  Company,  Tonawanda,  N.Y.;  The  Buffalo  Slag  Co.,  Buffalo,  N.Y.; 
Walsh  Kuhl  Const.  Co..  Davenport,  la.  

Let  your  engineer  try  m  set  in  actual  service — a  short  trial  will  convince  y~ou.         Information  free  on  request. 


McDermid  Positive  Rail  Clamp  Co. 

NOT  INCORPORATED 
MANUFACTURERS     OF 

McDERMID  POSITIVE  RAIL  CLAMP  FOR  CLAMPING  STEAM  SHOVELS, 
WRECKING  and  HOISTING  MACHINERY 

4-339  West  End  Avenue,  83   Jarvis   Street, 

CHICAGO,   ll_l_.  TORONTO,   ONT. 


Joiiniul  (I'lrcrtisers  arc  worthy  of  your  business  consideration. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF     CANADA      149 


ELECTRO-PNEUMATIC  INTERLOCKING    © 


AT  THE 

DISPOSAL     WYE 

The  prompt  completion  of  the  Chippawa-Queenston 
development  work,  undertaken  by  the  Hydro-Electric 
Power  Commission  of  Ontario,  depends  largely  on  the 
uninterrupted  operation  of  dirt  trains. 

The  movement  of  these  trains  through  the  three-way 
double  track  junction  and  shop  connecting  tracks,  known 
as  Disposal  Wye,  is  handled  entirely  by  an  ELECTRO- 
PNEUMATIC  INTERLOCKING  which  controls  all 
the  traffic  through  this  important  link  in  the  extensive 
system  of  tracks  and  yards  necessary  for  this  enterprise. 

The  reliability  of  this  system  of  power  interlocking 
for  the  expeditious  and  safe  handling  of  traffic  under  the 
most  trying  conditions  is  thus  again  demonstrated 
by  the  results  being  obtained  at  the  Disposal  Wye 
Interlocking. 

Over  1,000   UNION  Power  Interlockings  in  Service 

Union  H>toitrt)  &  Signal  Co. 

SWISSVALE,    PA. 

Canadian  Office  :     McGILL  BLDG.,     MONTREAL,  QUE. 


RECORDS  WORTH  MAKING  ARE  WORTH  PROTECTING 

In  a  single  hour  of  the  day  or  night  flames  may  wipe 
out  the  work  of  years. 

What  would  happen  to  your  records — the  children  of  your  brain — in  case 
of  fire.  Money  can  replace  what  money  has  bought,  but  time  alone  what  time 
has  wrought. 

After  the  fire  it  is  too  late  —  Safeguard  your  records  NOW 

THE  SAFE-CABINET 

"The  World's  Safest  Safe" 

Gives  proven,  permanent  resistance  to  heat.  This  has  been 
demonstrated  in  exacting  laboratory  tests. 

It  has  large  interior  filing  capacity  and  efficient,  adjustable 
filing  devices  for  any  record. 

Call  and  see  our  display  or  ask  our  representative  to  call. 

"  Everything  for  the  Office  ' 


WELLINGTON  8c  JORDAN  STS, 


TORONTO 


Don't  fail  to  mention  the  Journal  when  writing  advertisers. 
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THE 


Hamilton  Bridge  Works  Co. 

Limited 
HAMILTON,       -       CANADA. 


Structural  Steel 

Bridges 


For  An}}  Class  or 
Kind  of  Building. 

RAILWAY  and 
.       .  HIGHWAY 


Enquiries  Solicited. 


Efficiencies  of  Water  Wheels 

DETERMINED 

ACCURATELY  -  QUICKLY  -  CHEAPLY 

BY    THE 

Gibson  Method  and  Apparatus 

The  Gibson  Method  and  Apparatus  are  NEW  INVENTIONS  for  determining  the  velocity  of 
fluids  in  closed  conduits,  by  recording  with  respect  to  time,  the  changes  of  pressure  that  occur  in 
the  conduit  during  a  gradual  interruption  of  the  flow  of  the  fluid. 

ADVANTAGES 

In  testing  the  Efficiency  of  Water  Wheels,  some  of  the  advantages  to  be  obtained  by  the  Gibson 
Method  of  Measurement  are: 

1.  Remarkable  Accuracy  in  the  determination  of  the  quantity 
of  water  discharged. 

2.  Simplicity  and  Cheapness. — Special  appurtenances  in  the  pipe 
line  are  not  required. 

3.  Each  determination  of  the  velocity  of  flow  is  made  Quickly,  in 
one  operation;  no  tedious  methods  involving  numerous  readings 
and  tabulations. 

4.  Tests  are  made  with  but  a  Few  Minutes  Interruption  of  the 
commercial  supply  of  power  from  unit  being  tested. 

The  Gibson  Method  and  Apparatus  are  in  regular  use  in  some  of  the  largest  Hydro-Electric  Power 
Plants  in  the  world. 

For  particulars  and  prices  write: 

The  Gibson  Method   and    Apparatus  NORM  AN   R.   GIBSON, 

icd  Canada,  September  23,   1919 
and  April  20,  1920.     United  States  and  po-  Box- "  201-  Nlafta™  Fa"s.  Ontario. 

Foreign  Patents  applied  for.  or  P.O.  Box,  -  247,  Niagara  Falls.  New  York. 


Journal  advertisemeyits  are  a  business  call  at  your  office. 
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We  save 

w 

you  trouble  by 
bending  to  shape 


MILD  STEEL 
HIGH  CARBON  STEEL 
FREE  CUTTING  STEEL 
PISTON  ROD  STEEL 
COLD  DRAWN  STEEL 
REELED  STEEL 
NICKEL  STEEL 
VANADIUM   STEEL 


COMMON  IRON 
REFINED  IRON 
SWEDES  IRON 
STAYBOLT  IRON 

RODS  in 

different  finishes 


ANGLES 
CHANNELS 
BEAMS 
TEES 

RAILS 
REINFORCING  BARS 
EXPANDED  METAL 


Get  Our   New  Stock   List. 
Steel  Supplied  to  Hydro-Electric  Power  Commission 


Modern    Equipment    for    Bending    to    Shape 
Reinforcing  Bars  Ready  to  Place  in  Position 


THE   PRODUCT  OF  OVER  100  YEARS'  EXPERIENCE 


MOW 


NICHOLSON'S 


HIGH  SPEED 


JKA    I       MINING  DRILL  STEEL 
Made  in  SHEFFIELD 

BAINES  &  DAVID,  LIMITED 

TORONTO 


Office  and  Warehouse : 
98-116  ESPLANADE 


Yards: 
HARBOR  DISTRICT 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Canadian   Tie  and  Lumber  Co. 


LIMITED 


511  Temple  Building, 

Toronto,         -  Ontario 

Phone  Main  1151. 


We  are  the 

Exclusive  Tie  Contractors 

in  Canada  for  the 

Grand  Trunk  Railway  System. 

Toronto,  Hamilton 

a  Buffalo  Railway, 
Michigan  Central  Railroad. 


We   Buy   and   Sell   Ties 

IN 

New  Brunswick,  Quebec, 
Ontario  and  the  States. 


Jack  Pine  Ties  Ready  for  Loading 


S 


Hardwood  Ties  Being  Loaded 


Consult  the  advertiser,  his  information  is  valuable. 
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Canadian  Tie  and  Lumber  Co. 

LIMITED 

511  Temple  Building, 
Toronto,         -  Ontario 

Phone  Main  1151. 


We  are  Shipping 
All  of  the  Ties 
now  being  used  on 
The  ChippAwa  Canal. 

We  will  Buy  All  you  have 
or  Sell  you  All  you  want. 


Peeling  Cedar  Posts 


ifi 


A  Cargo  of  Cedar  Ties 


Mention  The  Journal  when  dealing  with  advertisers. 
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Burlington  Steel  Company, 

Limited 


Hamilton, 


Canada 


HIGH  ELASTIC   LIMIT  STEEL  BARS 

FOR 
CONCRETE  REINFORCING 


Reinforced  Concrete  Arch  Bridge  built 
to  carry  the  Niagara,  St.  Catharines  and 
Toronto  Railway  Tracks  over  the  Canal 
of  the  Queenston  -  Chippawa  Power 
Development. 


BURLINGTON  HIGH  CARBON  BARS 

were  used  exclusively  in  reinforcing 
the    concrete    for    this    work. 

Bars  Bent  to  Shape  for  Beams, 
Stirrups,  Etc. 


PROMPT     SHIPMENT 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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C.G.E.  and  the  Queenston 
Chippawa  Development 


ALL    OF 

F 
F 


HE    POWER    TRANSMITTED    TO 


:W;«.  NIAGARA    HAS    BEEN    STEPPED 


Ug  YEARS  BY  C.G.E.  TRANSFORMER 
1 1  WITHOUT  A  COIN  SEQUENT  1 
INTERRUPTION  ^  — 


I 


ORONTO 
OWN 


On  the  completion  of 
the  Queenston  -  Chippawa 
Development,  these  C.  G.  E. 
transformers  will  be  supplied 
by  two  45,000  K.  V.  A. 
C.  G.  E.  Generators  —  the 
largest  in  the  world. 

The  full  designation  of  the 
generators  is  as  follows :  — 
A.T.  B.  16;  45,000  K.V.A.; 
1873^  R.  P.  M.;  12,000  V. 
Vertical  type  generators  com- 
plete with  thrust  bearing, 
guide  bearings,  base  shaft  and 
solid  forged  half  couplings; 
maximum  rated  65  °  rise  for  full 
load  continuous  operation. 

Each  generator  is  equipped 
with  one  M.P.C.  8;  150 
K.W.;187^R.P.M.;250V. 

Shunt  wound,  vertical 
exciter. 

The  over-all  diameter  of  the 
generator  is  approximately 
25  ft.  and  the  height  of  the 
generator  above  the  floor 
level,  approximately  273^  ft. 


Canadian 
General  Electric 

Company  Limited 


TORONTO, 


ONT. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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FIVE  of  'EM 

Each   14  Feet  Diameter 
Operating    Under   306   Feet  Head 


For  the  55,000  H.  P. 
Turbines  at  the  New 
Queenston  Plant  of  the 
Hydro-Electric  Power 
Commission  at  Niagara 
Falls. 

These  valves  have  been  built  up  to 
16  ft.  diameter.  Close  automatically 
in  case  of  line  breakage  —  time  of 
closing  adjustable  according  to  length 
of  pipe  line.  Hand,  hydraulic  or 
electric  control,  with  no  external 
power  required.  Years  of  service  in 
important  plants  have  proved  their 
superiority. 


The  Largest  Valves  Ever  Built 
for  such  a  head  of  water 


WE  have  built  larger  valves  but  not   for 
so  high  a  head  as  that  at  the  Qtieeiis- 
ton     Plant     of     the     Ontario    Eydro- 
Electric  Power  Commission. 

The  simple  fact  thai  many  of  the  largest 
Hydro-Electric  Plants  in  all  parts  of  the  United 
States  and  Canada  depend  on  JOHNSON 
\  MAPS  is  proof  that  they  meet  all 
n  quirements. 


The  Utah  Power  &  Light  Co.,  Niagara, 
Lockport  &  Ontario  Power  Co.,  Ontario 
Power  Co.,  Southern  California  Edison  Co., 
Aluminum  Co.  of  America,  Eleetrjie  Bond  & 
Share  Co..  Niagara  Falls  Power  Co.,  Inter- 
national Nickel  Co.,  and  others  can  tell  you 
why  they  install  them — ask  them. 

Johnson  Valves  are  built  for  us  by  Win. 
Cramp  &  Sons,  S.  &  E.  B.  Co.,  I.  P.  Morris 
Dept.,  Philadelphia. 


The  Larner-Johnson  Valve  &  Engineering  Co. 

Widener  Bldg.,  Philadelphia,  Pa. 


OHNSON 


RAULIC  mEVE 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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I.  P.  Morris  Hydraulic  Turbines 

The  Wm.  Cramp  &  Sons  Ship  &  Engine  Building  Co. 

Richmond  and  Norris  Sts.,  Philadelphia 


__j 


136100  DD  0  5  I        J  Q  C13100 

-DO  ODD  DQaaa  003131 
11000000  □D30GQQ3113 
JHBODDDDDDaaO.: 
IIIODDODO'DDOaoaQQIlO 

KIOODG  D  D  D  D  D  Q -O  0  0  0130 
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ONE  OF  THREE  55000  H.P.   TURBINES   UNDER  CONSTRUCTION  FOR  THE  NIAGARA  DEVELOPMENT  OF 

THE  HYDRO-ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

HEAD  305  FT.  SPEED  187.5  R.P.M. 

THESE  WILL  BE  THE   MOST   POWERFUL  TURBINES  EVER  BUILT 

FIVE    GOVERNING     MECHANISMS    FOR    THIS     INSTALLATION    ARE    ALSO     UNDER     CONSTRUCTION 
THIS  COMPANY   IS  NOW   BUILDING  JOHNSON    VALVES    FOR    THE    LARNER-.IOHNSON    VALVE   &  ENGINEERING  COMPANY 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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The  Most  Powerful  Turbines 

Ever  Built 

r  I  ""HIS  photograph  taken  in  the  shops  of  the  Wellman-Seaver-Morgan 
Company  shows  the  cast  steel  spiral  casing  of  one  of  the  55,000  H.P. 
Hydraulic  Turbines  being  built  for  the  Queenstown  Development  of  the 
Hydro-Electric  Power  Commission  of  Ontario.  These  turbines  will 
operate  under  a  head  of  305  feet  at  a  speed  of  187.5  R.  P.  M.  and  have  an 
available  capacity  at  full  gate  of  61,000  H.P. 

The   spiral   casing   shown   above   was   tested   at   265  pounds  per  sq.  in. 
pressure  which  is  equivalent  to  twice  the  normal  working  pressure. 

The  Wellman=Seaver=Morgan  Company 

Cleveland,  Ohio. 


Journal  advertisements  arc  a  business  call  at  your  office. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA     159 


Pacific  Coast  Pipe  Co.,  Limited 

WOOD   STAVE   PIPE    FOR   WATER    POWER    DEVELOPMENT 

"Pacific"   Pipe  readily  recommends  itself  for  all  Water  Power  projects  where  a  pipe  or 
penstock  is  required.     it  can  be  safely  installed  for  pressures  ranging  up  to  450  feet  head. 

write  for   information 

1551   Granville  Street 
Vancouver.  B.C. 


HERE  WE   ILLUSTRATE  WOOD   PIPE  ERECTED   IN   CONCRETE  CRADLES— ALSO   IN  TIMBER  CRADLES 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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ROEBLING 
WIRE  ROPE 


FOR    ENGINEERING 


John  A.  Roebling's  Sons  Company 

TRENTON,  NEW  JERSEY 

U.  S.  A. 


Consultthi  advertiser,  hi.s  -information  invaluable. 
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80  TON  ELECTRIC  HOIST 


Lerrick  Irons   and   80    ton    electric    hoist    supplied 
for  the  Queenston-Chippawa  Power   Development. 


Queenston  -  Chippawa 

Equipment  Supplied 

by 

Harvard  Turnbull 

10  -  20  ton  Derricks, 

2-1  yard  mixers, 

1  -  1/2  yard  mixers, 

80  H.P.  2  speed  electric  hoists, 

Wire  rope, 

Track  tools, 

Wire  rope  blocks, 

58"  sheaves, 

Insulating  track  gauges, 

Electric  springs, 

Drag  buckets, 

Page  portable  conveyor. 


We  are  pleased  to  furnish  full  information  and  quotations  on  request. 


Harvard  Turnbull  &  Co 


EXCELSIOR  LIFE  BLDG. 


Toronto 


PHONE  MAIN  1706 


Agent; 

5  for: 

Canadian  Mead-Morrison  Co. 

London  Concrete  Machinery  Co. 

B. 

J.  Coghlin  Company. 

T.  McAvity  &  Sons. 

B. 

Greening  Wire  Company. 

Peck  Rolling  Mills. 

Mention  Tin  Journal  when  dealing  with  advertisers. 
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You  Men  Who 

Supervise   Blasting    Operations 

Success  in  blasting  is  made  or  marred  by  the 
quality  of  the  goods  used.  The  C.X.L.  trade  mark 
is  recognized  throughout  the  country  as  the  sign 
of  dependable  blasting  materials.  Nine  big  factories 
are  continually  busy  supplying  the  wide  demand 
for  C.X.L.  Explosives. 

See  that  the  C.  X.  L.  Trade  Mark  is  on  your 
explosives  and  accessories,  and  be  assured  of 
the  best  results. 

C.X.L.  Explosives 

combine  the  highest  quality  with  the  capable 
technical  service  of  highly  trained  specialists  in  all 
phases  of  blasting  work. 

v>u  JL.  -L/. 


Explosives 

Batteries 

Blasting  Caps 

Delay  Action  Fuses 

Electric  Blasting  Caps 

Safety  Fuse 

Tamping  Bags 

Galvanometers 

Rheostats 

Leading  and  Connecting  Wire 


Canadian  Explosives,  Limited 


Halifax 


Head  Office  :    Montreal. 

Toronto  Sudbury  Winnipeg  Vancouver 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Airplane  view  of  our  Welland  plant 

We  are  in    a    position    to    quote    advantageously    on    the 
following  equipment  and  machinery: 

PUMP  CASTINGS 

MACHINE  TOOL  PARTS 

MINING  TOOLS 

WRENCHES 

VISES 

HAMMERS 

AXES 

ROLLS 

JACKS 

STEEL  FURNITURE 

ETC.        ETC. 

With  a  well  equipped  plant  at  our  disposal  our  facilities  for  the  production 
of  all  classes  of  forgings  and  castings  are  unequalled. 

Members  of  the  Engineering  Institute  of  Canada 
attending  the  Ontario  General  Professional  Meeting  at 
Niagara  Falls  are  cordially  invited  to  visit  our  up-to-date 
plant  at  Welland. 

FOUND R?ESN&  FORGINGS 


LIMITED 


WELLAND 


ONTARIO 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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MORRIS    CRANES 


In  the  Power  Plant,  Machine  Shop  or  Foundry 

A  Hand  Operated  or  Electric  Overhead  Crane 

MAY  BE  DESIRABLE. 


WE    ARE    IN    A    POSITION    TO    MEET    MOST  CONDITIONS    WITH 

STANDARD    EQUIPMENT. 

It  will  Pay  you  to  Get  in   Touch  with  us. 

The  Herbert  Morris  Crane  and  Hoist  Co.,  Limited. 

Head  Office  and  Works: 

NIAGARA    FALLS,   Canada. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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SCHERZER  ROLLING  LIFT  BRIDGES 

SIMPLE -ECONOMICAL- EFFICIENT 


The  oldest,  most  thoroughly  developed  and  most 
reliable  modern  movable  bridge.  —  More  built  and 
building  than  any  other.         ::        ::        ::        ::        :: 

ADDRESS  : 

W.    P.  CHAPMAN,    M.E.I.C.  20  ROXBOROUGH   ST.  W., 


TORONTO 


Standard  Steel  Construction  Co.,  Limited 

WELLAND,     ONT. 

MANUFACTURERS  AND  ERECTORS:      GIRDERS,    COLUMNS,   TRUSSES,    ETC. 

STEEL  BUILDINGS  AND  BRIDGES 


3,000  tons  :  —  Bars,   Angles,  Plates,    Beams,    Channels,    Rivets,    Bolts,  Etc. 

In  Stock  for  Immediate  Shipment 
A     POST    CARD  WILL   BRING     YOU  OUR   MONTHLY  STOCK  LIST  BY     RETURN  MAIL 

All  Structural  Steel  used  in  the  last  two  extensions   to   the  Ontario  Power  Go's  Power  House  was  fabricated 

in  our  shops  at  Port  Robinson. 


STEEL 
CASTINGS 

Carbon 

Manganese 

Chrome 

Nickel 

Forging 

Ingots 


Manganese  Steel  Crusher  Jaws,   made  at  our   Welland  Works 


ELECTRIC  STEEL  AND  ENGINEERING  LIMITED 


Head    Office:    WELLAND 

(    THE  ELECTRIC  STEEL  8c  METALS  CO.,   LIMITED 
WORKS:    -      BOVING   HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 
t    THE  WABI    IRONWORKS,  CO.,  LIMITED  - 


Welland.  Ont. 

Lindsay,  Ont. 

New  Liskeard.  Ont 


Dont't  fail  to  mention  Tin  Journal  whi  n  writing  advertisers. 
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STRATFORD  AVE.  BRIDGE,  BRIDGEPORT,  CON. 
BASCULE  SPAN  - 155'-0":  Distance  between  Railings  -  80-0" 


STRAUSS 

DOUBLE  LEAF 

DECK 

HIGHWAY  BRIDGE 

COUNTERWEIGHTS 
ENTIRELY  CONCEALED 

STRAUSS  Bridges  are  the  recognized  Standard  for  either  Highway  or  Railway 
use  —  designed  to  meet  ESTHETIC  Requirements  as  well  as  UTILITY. 

STRAUSS  Bridges  hold  the  record  for  the  Longest  Single  and  Double  Leaf 
Bascule  Bridges  ever  constructed. 

There  are  more  STRAUSS  Bascule  Bridges  in  CANADA  than  all  other  Lift 
Bridges  Combined.  Over  200  STRAUSS  Bascule  and  Lift  Bridges  contracted  for 
all  over  the  World  in  Fourteen  Years.        Write  for  further  particulars. 


The  Strauss  Bascule  Bridge  Co. 

ENGINEERS 

104   S.    MICHIGAN    AVE.,   CHICAGO 

CANADIAN  OFFICES^     14  WINDSOR  HOTEL.   MONTREAL:       103  LONDON  BLDG..   VANCOUVER.  B.C. 


Journal  advertisements  are  a  business  call  at  your  office. 
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The  Installation 

of  electric  wires  and  cables  as  well    as    their   manufacture   has  been  our 
constant  and  specialized  study  for  many  years. 

This  expert  knowledge  and  skill  is  at  the  service  of  every  user  of  electric 
wires  and  cables   and    is    a    perpetual    guarantee    to    every    purchaser   of 

Standard  Products 

Copper  Brass  and  Bronze  Wires 
Colonial  Copper  Clad  Steel  Wire 
Magnet  and  Weatherproof  Wire 
Rubber  Insulated  Wires 
Lead  Covered  Cables  —  all  insulations 
Steel-Wire  and  Steel-Tape  Armored  Cables 
Cable  Terminals  and  Junction  Boxes 
"  Ozite  "  Insulating  Compounds,  etc. 

We  have  unexcelled  manufacturing  and  shipping  facilities  at  our  Hamilton 
plant  for'meeting  your  every  requirement  promptly. 


Standard  Underground  Cable  Co.  of  Canada,  Limited 

General  Offices  and  Works, 

Hamilton,  Ont. 


Montreal 


Toronto 


Branch  Offices 
Hamilton 


Winnipeg 


Seattle 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Maintenance  4H2  Contractors 
Equipment  for  Sale 


Steam  Shovels 
Dump  Gars 
Wrecking  Cranes 
Elevating  Graders 
Dredges 


Locomotives 
Dragline  Excavators 
Road  Machinery 
Trench  Excavators 
Spreader  Plows 


Flat  Gars 
Gondola  Gars 
Box  Gars 

Passenger  Coaches 
Ballast  Plows 


Canadian  Equipment  Company  Limited 


285  BEAVER  HALL  HILL, 


MONTREAL. 


Representing  in  Eastern  Canada  : 

Western  Wheeled  Scraper  Company 

AURORA,     III. 


Bucyrus  Company 

SO.     MILWAUKEE,    Wis. 


Toronto      New  York 
Richmond 


Offices  at: 

Chicago 
Kansas  City 


Pittsburg  Cleveland 

New  Orleans 


Consult  tin  advertiser,  his  information  is  valuablt 
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SURVEYING,  ENGINEERING  &  CONSTRUCTION 
PROJECTS    AND    ARE    UNIVERSALLY     RECOGNIZED 


AS      — 


RELIABLE 

the /uFK/fj Rule (?o.  ofQanada^Ltd. 

W/s/£>so/tojvr. 


LOW  FREEZING  DYNAMITES 

Minimize  danger  and  save  time  in  cold-weather  blasting.     Their  low  freezing  point 
eliminates  thawing  expense  until  temp,  reaches  32  F.,  and  adds  to  safety. 

C.X.L.  30  to  60  per  cent,  strengths  give  special  satisfaction  in  winter  operations. 

Distributing  Magazines  at  all  of  the  following  district 
office  points,  and  throughout  all  provinces  of  Canada. 


CANADIAN     EXPLOSIVES,     LIMITED 


Head  Office       -       - 
Main  Western  Office 


MONTREAL,  P.  Q. 
VANCOUVER,  B.C. 


DISTRICT  OFFICES : 

NOVA  SCOTIA:  HALIFAX;  QUEBEC:  MONTREAL;  ONTARIO:  TORONTO,  COBALT,  TIMMINS,  SUDBURY, 

OTTAWA;  MANITOBA:  WINNIPEG;    ALBERTA:    EDMONTON;  BRITISH  COLUMBIA:  VANCOUVER, 

VICTORIA,  NELSON,  PRINCE  RUPERT. 

FACTORIES  vi     Beloeil.P.Q.,  Vaudreull,  P.Q.,  Windsor  Mills,  P.O.,  Waverly,  N.S.,  James  Island,  B.C.,  Nanalmo,  B.C., 
Northfield,  11  C  .  Bowden  Island,  B.C.,  P;irry  Sound,  Ont. 


Members  are  urged  t<>  consult  Tin  Journal's  advertising  pages; 


The  Key  to  Good 
Babbitt  Service 


4- 


* 


* 


The  engineer  who  is  menaced 
with  a  "Sea  of  Troubles"  due  to 
poor  babbitts  can  unlock  the 
door  to  satisfaction  by  using  the 
Canada  Metal  line,  which 
includes  a  babbitt  metal  for 
every  purpose. 

Special  attention  is  drawn  to 

"Harris  Heavy  Pressure" 

Here  you  have  the  key  to  good  allround 
babbitt  service.  It  Is  known  as  "The 
Babbitt  Metal  Without  a  Fault,"  and 
answers  perfectly  for  general  machinery 
purposes  in  almost  every  case.  Remains 
cool  at  any  speed.  Has  easy  flow,  malle- 
ability, toughness,  durability  and  anti- 
friction qualities. 


f 


J? 


tf 


£ 


tf 


J^ 
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Harris 
"Heavy  Pressure" 

has  on  the  upper  side  a  profile 
of  Mr.  W.  G.  Harris,  Sen.,  pre- 
sident and  founder  of  the  Canada 
Metal  Company,  who  Is  recognized 
as   Canada's   greatest   authority  on 
White   Metal  Alloys.       His  experience 
and  genius  are  reflected  in  all  Canada 
Metal  products. 

Babbitt  Metal  for 
Every  Purpose 

Imperial  Genuine,  Imperial  Tough,  Armature 

Special,   White  Brass,   Metallic   Genuine, 

Harris  Heavy  Pressure,  Hercules,  White 

Brcnze,  Star  Frictionless,  Aluminold. 

We  have  large  stocks  of 

Lead  Pipe,  Sheet  Lead, 
Solder  and  all 

Ingot  Metals 

and  can  make  prompt  shipment  from 
all  our  factories 


The  Canada  Metal  Company,  Limited 

TORONTO,  CANADA 


:; 


HAMILTON 


WINNIPEG 


MONTREAL 


VANCOUVER 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 


Tisco  Manganese  Steel  Fronts 


MPTiim 


ror  Steam  Shovel  and  Dredge  Dippers 


Wear 
Longer 


Reduce 
Shutdowns 


Prevent 
Delays 


Effect 
Economy 


This  style  front  is  furnished  in  8  yd.,   6  \>d     and  3  1.2  vH  ..v..  /x_  *«.     #     ^     ™«,  ~ 
Bucyrus  Shovels  „orking  on  the  Zydro  ^eotrFcVoU/c.^Vt  ^rJ^Onf. 


LABOR 
SAVED 


INCREASED 
EFFICIENCY 


/      - 


335 


REMOVE 
POINT  FROM 

t^BASE 
NOT  BASE 
FROM  FRONT 


Patented  May  19,  1908 


Patented  June  1,  1909 


TISCO  Manganese  Two-part  Panama  Dipper  Teeth  were  used  on  the  Panama  Canal 
where  Years  of  Time  and  Millions  of  Expense  were  saved  by  thehusT 


TEETH  AS  ABOVE  ILLUSTRATED  ARE  USED  IN  DIGGING  THE  HYDRO  POWER  CAMAL 

TAYLORWHARTON  IRON  &  STEEL  CO. 


HIGH  BRIDGE, 


NEW  JERSEY 


Consult  the  advertiser,  his  information  is  valuable. 


THE  JOURNAL  OF 
THE  ENGINEERING  INSTITUTE 

OF  CANADA 


tt 


TO  FACILITATE  THE  ACQUIREMENT  AND  INTERCHANGE 
OF  PROFESSIONAL  KNOWLEDGE  AMONG  ITS  MEMBERS, 
TO  PROMOTE  THEIR  PROFESSIONAL  INTERESTS,  TO 
ENCOURAGE  ORIGINAL  RESEARCH.  TO  DEVELOP  AND 
MAINTAIN  HIGH  STANDARDS  IN  THE  ENGINEERING 
PROFESSION  AND  TO  ENHANCE  THE  USEFULNESS 
OF  THE  PROFESSION  TO  THE  PUBLIC" 


OCTOBER  1920 


PUBLISHED  MONTHLY  BY  THE  ENGINEERING  INSTITUTE  OF  CANADA, 

AT  176  MANSFIELD  STREET,  MONTREAL 

ol.  Ill  No.  10 


Removing  the  Brake 

T^RICTION   is   the    relentless   enemy   of  efficient 
operation.    In  the  average  mill  it  destroys  at  least 
25  per  cent,  of  all  the  power  produced  or  bought. 

Yet  this  tremendous  waste  can  be  largely  reduced — 
in  fact,  has  been  reduced  to  a  minimum  in  hundreds 
of  plants  of  every  description  through  the  aid  of 
SKF  Bearing  Engineers. 

These  practical  engineers,  backed  by  the  fund  of 
knowledge  constantly  available  in  the  SKF  Research 
Laboratories,  render  an  invaluable  service.  They 
remove  the  brake  that  slows  down  production  by 
solving  perplexing  and  costly  friction  problems. 


Manufacturers  are  invited  to  avail  themselves  of  this 
bearing  service  at  an$  time. 

CANADIAN  SKF  COMPANY,  LIMITED 

MONTREAL.  TORONTO. 


Journal  advertisements  are  a  business  call  at  your  office. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA   3 


L?  WHITNEY 


Mention  The  Journal  when  dealing  with  advertisers. 
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This  Real  Belt  will  Help  You 
in  a  Real  Way 

"Gibraltar    RedSpecial" 
Frictioned  -  Surface 


It  will  cut  down  your  operating  expenses — 
eliminate  time-wasting,  costly  delays. 

It  will  add  considerably  to  the  daily  volume 
of  work  by  keeping  the  machinery  on  the 
hum,  without  slipping,  which  causes  a 
noticeable  reduction  in  the  output,  because 
of  the  constant  slowing  up  and  "jerky" 
action. 

This  belt  saves  power  and  conserves  fuel. 

Doesn't  even  need  an  occasional  adjustment 
to  take  up  stretch. 

Is  practically  inmune  to  atmospheric 
changes. 


Pliable,  Strong, 
Pulley  -Gripping, 
Non- Slipping. 


Our   Belt  Department  will 

Aid  You  in   Cutting 

Belting  Costs. 


DUNLOP  TIRE  &  RUBBER  GOODS  CO.,  LIMITED 


Head  Office  and  Factories:  Toronto. 


Branches  in  the  Leading  Cities 


Makers  of  High-Grade  Tires,  Hose  and  Packings  for  All  Purposes. 


M<  nihi  r.s  are  urged  to  consult  The  Journal's  advertising  pages. 
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Electric 
Car  Puller 


How  long  does  it  take  you 
to  spot  that  car? 

How  do  you  get  the  empties 
back  on  the  other  siding? 

This  CAR  PULLER  requires  only 
ONE  MAN. 

The  capacity  of  the  puller  is 
a  rope  pull  of  3,500  pounds  at 
a  rope  speed  of  60  feet  a  minute. 


AGENTS:— 


FERGUSON  &  PALMER,  London,  Eng. 
KELLY  POWELL,  Winnipeg, 


GETTING   ALONG  WITHOUT  THE  SWITCHING   LOCOMOTIVE 

HARVARD  TURNBULL,   Toronto. 
ROBERT  HAMILTON,  Vancouver. 


DEPENDABLE  SERVICE 


HI 


BEAVER  HALL  HILL 
MONTREAL 


WELL  AND    ONT. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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This  Concrete  Dam 

Successfully  Met  a  Severe  Test 

lANADA  is  justly  proud  of  her  "white  coal."      The  development  of  the 
,  Dominion's  water  power    has     employed     the    highest    skill    of    the 
engineering     profession  —  and     in     this    development  concrete    and 
„rt      .         .„     „  reinforced  Concrete    Construction  have  played  an  important  part  —  both  as 

regards  publically-owned  and  privately-owned  water  rights. 

Our  illustrations  are  from  photos  of  the  Southern  Canada  Power  Company's  plant  at  Drummondville,  Quebec. 
The  top  view  shows  the  completed  Dam  -  and  the  arrow  points  to  the  location  of  the  Power  House. 


Canada  Cement  Company  Limited 

Herald  Building  Montreal. 


Montreal 


SALES     OFFICES      AT 

Toronto  Winnipeg 


specify 
Ca  na da    Cement 

Uniformly   Reliable 


CANADA  CEMENT 

CONCRETE 

E"OR    PERMANENCE 


Our  Service  Department  Is  anxious 
to  co-opera le  in  all  lines  of  work  for 
"Inch  Concrete  is  adapted.  Our  library 
is  at  your  disposal  at  all  times    without 

charge. 


Journal  advertisers  are  worthy  of  your  business  consideration 
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Less  Wear  and  Tear 


[MPERIAL    Lubricants    keep    plant    machinery    running 
smoothly,  reducing  friction  and  consequent  power  loss. 


r 


r 


-■FT---* 

j 


-1 


Their  regular  use  prolongs  the  life  of 
your  equipment,  and  increases  its 
efficiency.. 

Imperial  Lubricants  are  graded  to  meet 
the  varied  requirements  of  every  type 
and  make  of  machine.  Each  grade  of 
oil  is  refined  to  the  same  exact,  scien- 
tific standard.  Ample  supplies — every 
grade — carried  in  stock  near  you. 

Many  Imperial  Oil  customers  volun- 
tarily report  savings  as  high  as  35% 


in  lubricating  oil  bills  when  following 
our  recommendations.  That's  worth 
while  economy  that  goes  along  with 
increased  capacity  and  lowered  depre- 
ciation costs. 

Imperial  Lubrication  Engineers  will 
gladly  make  it  their  business  to  see 
that  you  get  full  value  from  the 
lubricating  oils  you  use.  It  will  pay 
you  to  call  in  the  Imperial  Oil  man 
and  have  him  prescribe  for  your  plant. 


Write  to  56  Church  Street,  Toronto, 
for  more  information. 


■ 


FIVE 

CANADIAN 

REFINERIES 


Power  Heat  Ligjit 
Lubrication 


BRANCHES 
IN  ALL 
CITIES 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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Alley  &  MacLellan 

AIR  COMPRESSORS 


A. 462. 


Single-Line  Compound  Intercooling  Compressor. 

Many  other  types  and  sizes  for  all  classes  of  service. 


CANADIAN  buyers  of  machinery 
cannot  afford  to  overlook  the 
lines  of  English  and  Scotch 
equipment  sold  in  Canada  by  the 
Bawden  Machine  Co.,  Limited. 
We  would  especially  call  to  your 
attention 

Thompson  Water -Tobe  Boilers 

Robey  Crude  Oil  Engines 
Alley  &  MacLellan  Compressors 

These  three  leaders  in  their  respective 
fields  are  making  especially  prompt  ship- 
ments on  our  orders.  Their  equipment  is 
guaranteed,  both  by  them  and  by  us.  Our 
big  machine  shop,  foundries,  erecting  staff 
and  engineers  are  available  at  all  times  to 
supply  parts,  correct  any  troubles  and 
ensure  perfect  service.  We  have  shop 
drawings  of  all  parts, — patterns  for  many. 
Our  engineering  knowledge  of  design  and 
operation  of  all  machines  we  sell  is 
thorough  and  can  be  relied  upon.  Com- 
bined with  our  shop  facilities,  this  affords 
a  service  in  regard  to  English  and  Scotch 
machinery  that  has  never  previously  been 
offered  to  Canadian  buyers. 


Let  us  quote  you  also  on  Alley  &  MacLellan 

Valves  and  Fittings,     Full  Line  of 

Water    Works    Supplies 

The  BAWDEN  Machine  Co.,  Limited 

163-75     STERLING     ROAD,     TORONTO,     ONT. 

Montreal  Representative:    S.  SEAVER.  606  Shaughnessy  Bldg.,  Montreal. 


Journal  advertisements  are  a  busi?iess  call  at  your  office. 
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Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Goodyear  KUngtite  Belts 
saving  power  in  the 
flour  mills  of  Korea. 


Consult  the  advertiser,  his  information  is  valuable. 
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World-Wide  Acceptance 
of  Goodyear  Belts 


^HERE  is  a  world-wide  ac- 
-■-  ceptance  of   the  Goodyear 
Belting- which  dominates  inCan- 
adian  industry. 

This  direct  endorsement  of  the 
Goodyear  principles  of  manu- 
facture and  application  gives  us 
no  little  pride.  It  means  that 
the  technical  men  of  the  world 
see  eye  to  eye  with  Canadians 
in  the  matter  of  economical 
and  satisfactory  power  trans- 
mission. 

But  it  means  much  more  to 
Canadian  industry.  It  means  a 
world-wide  fund  of  data  for  the 
Goodyear  men  who  advise  with 
you  on  belting  problems.  It 
means  that  the  cotton  spinners 
of  Lancashire,  the  silk  manu- 
facturers of  Lyons,  the  steel 
plants  of  Sweden,  the  ship- 
yards of  Seattle,  the  flour  mills 
of  the  far  East — all  will  con- 
tribute their    experience    to 


help  solve  power  problems  in 
Canada. 

In  order  to  meet  world-wide 
market  conditions  it  has  been 
necessary  to  change  some  of 
the  familiar  Goodyear  brand 
names — but  the  change  is  in 
name  only. 

For  example,  Goodyear  Extra 
Power  Beit  is  now  Goodyear 
Klingtite  Belt,  and  when  the 
Goodyear  belting  man  speci- 
fies Coodyear  Klingtite  for  a 
certain  drive  you  are  getting 
the  old  Extra  Power  in  every7 
particular. 

Ask  any  Goodyear  branch  to  send  a 
man  who  is  making  transmission  prob- 
lems his  special  study  No  obligation. 
Phone,  wire  or  write. 

The  Goodyear  Tire  &  Rubber  Go. 
of  Canada,  Limited 

Branches:  Halifax,  St.  John,  Quebec,  Montreal,  Ottawa. 
Toronto,  Hamilton,  London,  Winnipeg,  Regina,  Saska- 
toon, Calgary,  Edmonton,  Vancouver.  Service  stocks  in 
other  cities. 


MADE 


KLINGTITE     GLIDE,     BLUE- STREAK 


Mention  The  Journal  when  dealing  with  advertisers. 
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o — 


lements   Vital 


j  ip£Lj2^HERE  are  certain  basic  engineering  principles  in  the 

i^f2     design  and  installation  of  superheaters,  which  when 
practiced  insure  success.       Among    these  is   the 
problem    of  location  of  the   superheater   heating 
surface.     The  heating  surface  .of  Elesco  Superheaters  is  made 
up  of  small  diameter  steel  tubing,  affording  its  location  in  ad- 
}  vantageous  gas  temperatures.       This  makes  possible  a  large 

ratio  of  superheating  surface,  an  even  distribution  of  the  flow 
of  the  gases,  and  a  proper  distribution  of  the  steam  through 
I  the  superheater.      Furthermore,  the  small  diameter  tubing  of 

Elesco  units  makes  it  possible  to  distribute  the  heating  surface 
so  as  to  insure  a  free  flow  of  the  gases  past  the  superheater. 

z  * 

j 

Elesco  superheaters   insure    successful    results   by  a   correct 
combination  of  these  and  other  vital  elements. 

I  These  points  are  covered  in  Bulletins  T-l,  T-2  and  T-5.     Send 

for  your  copies. 

I  

i     The  Superheater  Company. 

\  Limited 

transportation  building,  montreal 

WORKS   AT  SHERBROOKE,  QUE. 

Designing  Engineers  and  Manufacturers  of  Superheaters 
|  and    Pipe    Coils    for    all    classes  of    service 

i 
t 


Made  in   Canada 


Members  are  urged  Lu  consult  The  Journal's  advertising  pages. 
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Securing  Correct  Illumination 
for  Making  Paper 


Seamless  Deep  Botvl 
Reflector  Socket 


The  following  are  divi- 
sions of  Benjamin  prod- 
ucts on  which  we  will  be 
glad  to  send  information: 
Industrial  Lighting  Di- 
vision 
Electrical  Division  (in- 
cluding  Benjamin   Two- 

Way  Plug) 
Pressed    Steel    Products 

Division 
Enameled    Products    Di- 
vision 
Starrett  Panel  Board 
Division 


J^^^F7^  Benjamin. 


pOR  EVERY  condition  under  which  the 
■*■  activities  of  industry  may  be  correctly 
illuminated,  there  is  a  type  of  Benjamin  Re- 
flector designed  and  made  to  suit  that  condi- 
tion—  the  line  is  complete. 

Each  Benjamin  Reflector  is  designed  with  a  special- 
ized knowledge  of  the  degree  of  illumination  required 
in  conjunction  with  the  placing  of  the  light  sources. 

For  the  paper  industry  there  are  many  specially 
designed  Benjamin  Reflectors  to  meet  the  variety  of 
conditions  particular  to  this  industry  —  each  of  them 
producing  daylight  illuminating  efficiency  during  the 
dark  hours. 

Put  your  problems  in  correct  illumination  up  to 


BENJAMIN  ELECTRIC  MFG.  CO. 

OF  CANADA  LIMITED 

Main  Office  a  Factory: 

11-17  Charlotte  St.  -  TORONTO 

Montreal  Winnipeg 


Makers  of  Things  More  Useful 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 


14      JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


;\Xv"%5;?#.v'':::jv'^  £'•■■'.•:  ■.';*■'"'■■  •:-:-W.-.-^-'5^|H| 

k.   ..■.';'  '::,;  '  ::''         ,■"•',•'•■••  •-•"■      ■■    '■'  ■■'■:-^-':<-     :••■•-•-■•'       ■■  ■:."---  ^.'■.  ■.■■•-■.■-■■■•■■.    ■.--    ■■•■  -■•■•■■■-jL-  ■  :-:--v.  -■:   ...tt>J 

g  Book  of 

uper  Ibst  s 


THE  discovery  of  the  new  SUPER  CEMENT 
by   an   eminent   English   Engineer   interested 
the  whole  building  world. 
The  announcement  that  this  remarkable  WATER- 
PROOF cement  would  be  manufactured  in  Canada 
was  good  news  to  the  architectural  and  engineering 
professions  and  the  Canadian  building  trades  in  general. 
Inquiries  have  poured  in  on  the  Canadian  company. 
To   facilitate  the   circulation   of   the   facts  about 
SUPER  CEMENT,   a  book  has  been  compiled. 


SOME  OF  THE  USES 
FOR  SUPER  CEMENT 

Gasoline  Storage  Tanks  —  Wash 
for  Waterproofing  Brickwork  — 
Lining  for  Concrete  Shipping. 

Lining  the  Interior  of  Leaking 
Cellars  —  Waterproofing  Old  Brick 
Sewage  Tanks  —  Making  Steam  Ex- 
haust Condensers. 

Making    Acid    Tanks  —  Oil    Tanks 

—  Water    Tanks    and    Septic    Tanks. 

Building  Silos  —  Barn  Founda- 
tions  —  Waterproof    Concrete    Floors 

—  Hog  Pens. 

Reinforced  Concrete  Buildings  — 
Bridges  —  Dams  —  Stucco    Houses. 

\\  licrever  absolutely  waterproof 
cement  construction  is  required. 


Tells  What  It  Is 

This  book  tells  what  SUPER 
CEMENT  is. 

It  gives  the  History  of  its 
discovery. 

It  gives  its  Analysis. 

It  gives  the  reports  of  the  re- 
markable Tests  made  by  Ernest 
A.  Dancaster,  B.Sc.  (London) 
A.I.C. 

Others  equally  remarkable, 
made  by  C.  Kirkaldy  &  Son, 
Testing  and  Experimenting  En- 
gineers, London,  England. 

Also  details  of  the  record- 
breaking  tests  of  SUPER  CE- 
MENT made  at  the  St.  Mary's 
Cement  Works,  St.  Mary's,  On- 
tario, Canada. 

It  also  gives  particulars  of 
many  jobs  that  SUPER  CE- 
MENT has  been  used  for,  such 
as: — 

Lining  Sulphuric  Acid  Tanks 
for  Anglo  Colonial  Dyes,  Limit- 
ed Sewage  Works  for  the  Bri- 
tish Admiralty  — ■  Munition 
Stores  for  the  British  Govern- 
ment— Reinforced  concrete  tanks 
for       tanning       purposes  —  Aero- 


dromes   for    the    Air    Ministry — 
non-porous  concrete  houses. 

The  Tests  Show 

These  tests  and  records  of 
service  show  a  higher  degree  of 
impermeability  for  SUPER  CE- 
MENT than  has  ever  been  ob- 
tained with   Portland   Cements. 

They  show  a  greater  tensile 
strength    for   SUPER   CEMENT. 

They  show  a  greater  compres- 
sion strength. 

They  show  a  stronger  power 
of  adhesion. 

If  you  are  an  Engineer,  Archi- 
tect, Builder  or  Contractor  —  or 
a  private  individual  who  intends 
building  a  factory,  house,  barn  or 
other  structure  —  you  will  natur- 
ally want  to  read  this  "Book  of 
Super  Tests." 

A  copy  will  be  mailed  to  you 
on  receipt  of  your  name  and 
address. 

If  you  will  state  the  kind  of 
construction  work  you  are  go- 
ing to  do,  additional  definite  in- 
formation will  be  furnished. 


Super  Cement  (America)  Limited,  Mount  Dennis,  Ont. 

Distributors  :  Alfred  Rogers,  Limited,  Toronto,  Ontario. 


WaberprooF- Absolu  bel 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Installation  of  Devine^  Drying  and  Impreg- 
nating Apparatus  in  plant  of  Remy  Electric 
Company,  Anderson,  Indiana. 

This  apparatus  is  one  of  the  biggest  factors 
in  the  production  of  electrical  appliances  in  this 
country. 

Its  use  in  the  impregnation  of  Armature, 
Field,  Magnet  and  Transformer  Coils,  Power  and 
Telephone  Cables,  Insulator  Pins,  etc.,  insures 
the  turning  I  of  dry  and  waterproof  material 
having  perfect  insulation,  longer  life  and  better 
service,  which  in  turn  insures  higher  electrical 
efficiency  and  higher  voltages. 

We  will  be  -pleased  to  send  you  our  Bvlletin  No  104, 

which  contains  a  large  list  of  satisfied 

users  of  this  apparatus. 


J.  P.  DEVINE  COMPANY 

1362  Clinton  St.,  Buffalo,  N.  Y. 


50  E.  42nd  St. 
NEW    YORK 


Jas.  Livingston,  Ltd. 
LONDON 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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In  specification  of  paint  for  the  protection  of 
structural  steel  and  metal,  it  is  of  utmost 
importance  to  consider  the  yearly  cost  for 
material  and  application. 
Low  initial  cost  per  gallon  carries  no  assur- 
ance of  low  ultimate  expenditure.  Low  price 
is  invariably  an  admission  of  low  quality,  and 
early  failure  generally  follows.  The  cost  of 
early  repainting  must  be  considered  in  con- 
nection with  the  initial  expenditure. 
Superior  Graphite  Paint  has  maintained  a 
reputation  for  dependability  over  a  period  of 
thirty-five  years.  Its  recognized  leadership 
among  metal  protective  paints  is  your  best 
assurance  of  maximum  durability  and  lowest 
ultimate  cost. 

Superior  Graphite  Paint  can  be  used  without 
the  hazard  of  experiment.  It  is  one  of  the 
Degraco  line  of  dependable  paints. 

Color  Cards  and  Painting  Specifications  on  Request 

DOMINION  PAINT  WORKS,  Limited 

z^Makers  ot 
Degraco  Paints,  Varnishes,  Enamels 

WALKERVILLE 

Montreal 

Quebec 

Toronto 


Canada 


.S 


M  Winnipeg 

Sydney 
Vancouver  t 


Paints    -  Va  rnishes   -   Enamels 

Journal  advertisements  are  a  business  call  at  your  office. 
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The  Canadian  Bridge  Company, Ltd. 

Main  Office  and  Works: 

WALKERVILLE,  Ontario. 


Sales  Office;  MONTREAL,  Quebec, 

New  Birks  Building. 


Sales  Office  ;  WINNIPEG,  Manitoba, 

Huron  a  Erie  Building. 


CAPACITY 


3500  tons  per  month  in  Bridge  Works. 
1500  tons  per  month  m  Structural  Works. 


1000  tons  per  month  in  Tower  Works. 

1000  tons  per  month  in  Galvanizing  Works. 


All  Kinds  or 

Structural  Steel  Work 

Designed,   Manufactured  and  Erected. 

RAILWAY  and  HIGHWAY  BRIDGES. 

Locomotive  Turntables  and  Train  Sheds, 

Office  Buildings  and  Manufacturing  Plants. 

Grain  Elevators,  Storage  Bins  and  Conveyor  Bridges. 

Crane,  Girders  and  Runways,  Coal  and  Ore  Handling  Bridges. 

TANK  and  PLATE  WORK,  of  all  kinds:— 

Blast  Furnaces,  Ore  Bins,  Coal  Bins. 

Lock  Gates,  Regulating  Gates  and  Penstocks. 

PLAIN    STRUCTURAL     MATERIAL,    furnished  from  stock. 

Stock  List  and  prices  will  be  sent  upon  request. 


Special  attention  given  to 

the  design  and  manufacture  of, — 

ELECTRIC 
TRANSMISSION 


Galvanized 

or  Painted 


TOWERS 


"Shawinigan 

Electric  Transmission 

Tower" 


An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with   prospective  clients  by 
furnishing  specifications,  designs,  estima- 
tes, reports  and  tenders. 


"Canada  Light  &  Tower 

Company 
Transmission  Tower". 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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15"  Vitrified  Clay  Sewer  Pipe  recently  laid  at  Oshawa,  Ont. 

Nature's  Own  Product 

CLAYS    are   indestructible.      The   forces  of  Nature 
through    many   centuries  have  done  their  work   in 
making  them  so.      Anything  made  from  clay,  there- 
fore, is  really  Nature's  own  product. 

In  makingVitrified  Clay  Pipe,  only  a  thin  layer  is  selected 
from  carefully-chosen  beds  of  clay.  This  clay  is  vitrified 
and  salt  glazed,  thus  fortifying  it  still  more  to  meet  the 
many  destructive  elements  it  must  resist  when  laid  in 
sewage  and  drainage  systems. 

The  work  now  being  done  in  Oshawa  is  only  one  of  hundreds  of  instances 
where  the  permanence  and  good  working  qualities  of  Vitrified  Clay  Pipe 
is  being  recognized.  This  type  was  chosen  because  in  that  locality, 
as  well  as  in  thousands  of  others,  there  is  ample  proof  of  its  all-round 
efficiency. 

The  wisdom  of  the  town  engineer,  Mr.  W.  C.  Worden,  in  specifying 
V  itrilied  Clay  Pipe,  is  thoroughly  endorsed  by  the  contractors,  J.  H. 
Mi  Knight  Construction  Co.,  of  Toronto.  This  and  the  proof  of  its 
high  qualities  that  time  alone  can  bring  will  vindicate  their  choice  and 
be  a  continual  source  of  satisfaction  to  the  residents  of  Oshawa. 


For  full  information,  including  quotations,  write  to 

I  itrified  Clay  Pipe  Publicity  Bureau 

Room  201,  Wellington  St.  E.,  Toronto,  Ont. 

Si   Johns,  P.Q.  New  Glasgow,  N.S. 


¥5riWEDC1Jor 

5H1?  a©  mm- ;SSS 


w .. 


Consult  the  advertiser,  his  information  is  valuable. 


T.  2196 
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An  Achievement 
in  Mechanics 

EACH  individual  department  of  The  Canadian 
Fairbanks-Morse  Company,  Limited  has  given 
industrial  Canada  a  new  conception  of  achievement  in  mechanics. 
Each  department  has  established  a  100%  quality  and  service 
standard.  This  is  what  enables  Fairbanks  valves  to  stand  pre- 
eminent wherever  valves  are  used. 

When  an  engineer  specifies  Fairbanks  valves,  he  knows  that  he 
has  selected  not  only  quality  of  material  but  workmanship  that 
guarantees  perfect  operation. 

He  is  satisfied  with  the  reputation  and  service  of  the  institution 
that  stands  behind  them.  He  acknowledges  an  achievement  in 
mechanics. 

Wherever  pipe  lines  are  laid— in  Canada's'great  industrial  plants 
—in  her  immense  water  systems— in  mines  and  mills— Fairbanks 
valves  are  giving  a  service  that  is  marked  by  the  100%  seal  of 
quality,  the  standard  of  The  Canadian  Fairbanks-Morse  Co. 
Limited. 

Our  nearest  branch  will  give  you  the  benefit  of  this  service,  Our 
experts  will  help  you  in  selecting  valves  and  everything  mechani- 
cal that  you  require.   Make  our  catalogue  your  buying  guide. 

The  Canadian  FairbanKs-Morse  Co. 

Limited 

Canada's  Departmental  House  for  Mechanical  Goods 

Halifax       St.  John      Quebec      Montreal      Ottawa      Toronto       Hamilton 
St.  Catharines  Windsor  Winnipeg  Regina 
Saskatoon    Calgary    Vancouver    Victoria 
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Reminiscences 

Pioneer  Life  in  the  West 

H.  J.  Cambie,  M.E.I.C. 

In  connection  with  my  Professional  Record,  it  might  The  walls  of  the  "  old  castle  "  part  of  the  building, 

be  of  interest  to  some  members  of  the  E.I.C.  to  give  a  gave  evidence  of  the  unsettled  state  of  the    country 

tew  reminiscences  of  events  which  have  occurred  during  many  centuries  before  our  time,  for  my  father  had  occasion 

a  long,  busy  life.  to  make  repairs  to  certain  rooms  during  my  lifetime 

I  was  born  in  the  County  Tipperary,  Ireland,  in  and  in  doing  so,  to  pull  out  pieces  of  the  walls.  At 
1836,  and  brought  up  on  the  banks  of  the  River  Shannon  one  of  these  places  he  found  the  skeletons  of  two  girls 
(Lough  Dearg)  and,  terrible  as  is  the  unsettled  state  and  on  two  other  occasions,  the  skeletons  of  men.  These 
of  that  country  at  present,  with  the  almost  daily  murders  were  rather  gruesome  finds,  but  were  not  supposed  to 
which  are  taking  place,  the  same  sort  of  things  were  pomt  to  murders,  for  the  tradition  was  that  the  Anglo- 
common  during  my  childhood,  and  were  just  as  brutal,  Saxons  who  overran  that  country,  with  King  John's 
differing  only  in  frequency.  followers  and  their  descendants,  were  at  enmity  with 

the  original  inhabitants,  the  Celts,  for  several  centuries 

,.,..,    .      .     T,  .    .  and  if  they  buried  their  dead  in  grave  yards,  they  would 

irisn  ute  in  tne  l  mrties  ke  desecrated,  consequently  they  sometimes  built  their 

My  father's  house  consisted  of  an  old  castle,  supposed  bodies  up  in  the  walls  of  their  dwellings, 
to  have  been  built  about  800  years  ago,  to  which  had 

been  added,  in  later  years,  a  lean-to  of  a  more  modern  Arrival  in  Canada 
type,  which  made  it  a  comfortable  residence.  A  court- 
yard in  front  of  the  house  was  enclosed  with  high  walls,  In  1852  I  came  with  my  parents  to  Canada,  sailing 
and  during  part  of  my  boyhood,  if  any  visitor  came  after  from  Liverpool  to  Philadelphia  in  the  "  City  of  Man- 
dark,  he  had  to  ring  a  bell  outside  the  courtyard  gate  Chester  "  the  first  ship  of  the  Inman  Line  —  now  known 
and  give  an  account  of  himself  to  someone  at  an  inac-  as  the  American  Line,  and  took  eighteen  days  on  the 
cessible  window,  and  if  satisfactory  he  was  admitted  to  passage,  landing  on  May  23rd. 

the  courtyard  and  to  the  hall  door.  But  I  do  not  remember  The  next  day  we  travelled  by  rail  to  Perth-Amboy, 

a  case  when  the  visitor  was  not  admitted.  and  thence  to  New  York  by  boat.    On  that  evening 
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and  the  next,  the  lower  end  of  Broadway  and  the  Battery 
were  lit  by  arc  lights  on  high  poles.  The  carbons  were 
just  such  as  are  in  use  today,  but  the  electricity  for  each 
was  furnished  by  a  large  number  of  cell  batteries.  They 
were  found  to  be  unreliable  and  very  expensive  and 
were  abandoned  in  two  or  three  days.  I  saw  the  lights 
myself,  but  only  knew  of  the  batteries  by  hearsay.  Of 
course  they  did  not  come  into  actual  use  for  nearly 
thirty  years  later,  when  the  dynamo  had  been  invented. 
The  Hudson  River  Railway  had  not  been  built, 
so  we  came  by  steamer  to  Albany  and  thence  by  rail 
to  Buffalo,  which  was  a  hard  night  journev,  as  Pullman 
sleepers  did  not  come  into  use  for  fifteen  vears  or  more 
afterwards.  Next  day  we  took  a  small  ferry  boat  from 
Buffalo  to  Chippawa,  about  two  miles  above  Niagara 
Falls,  and  from  there  to  Queenston  we  travelled  by  a 
railway  which  was,  I  believe,  the  only  one  then  operating 
in  the  Province  of  Upper  Canada  (Ontario)  and  is  worth 
describing. 

The  line  was  on  very  much  the  same  location  as 
that  occupied  by  the  electric  railway  of  late  years  We 
were  carried  in  an  old  fashioned  English  tvpe  of  coach 
with  two  or  three  compartments,  each  of  which  had 
seats  for  six  or  eight  persons.  It  ran  on  wooden  rails, 
reinforced  with  iron  straps,  and  was  drawn  by  one  horse 
driven  by  a  man  sitting  on  the  front  of  the  car,  and  we 
jogged  along  quietly.  This  seems  a  primitive  sort  of 
railway,  but  was  a  great  convenience.  The  Northern 
Railway  from  Toronto  to  Collingwood  was  then  under 
construction,  as  also  the  Great  Western  Railway  from 
Windsor  to  Niagara  Falls,  but  neither  of  them  was 
completed  for  traffic  for  a  couple  of  vears  afterwards, 
and  the  Grand  Trunk  did  not  even  get  a  charter  till 
the  following  year,  1853. 

From  Queenston  we  crossed  the  lake  to  Toronto 
on  a  side  wheel  steamer,  called  the  "  Chief  Justice  " 
with  a  long  protruding  snout,  which  was  intended  to 
pass  under  ice,  lift  it,  break  it  up  and  throw  it  clear 
or  the  paddle  wheels. 


The  Saxby  Tide 

My  experiences  for  the  next  twenty  years  were  iust 
like  those  of  any  other  engineer  employed  continuously 
on  explorations  surveys  and  construction.  One  incident 
however,  may  be  worth  mentioning  which  seems  to 
have  dropped  out  of  memory  now.  I  refer  to  "The 
Saxby  Tide  "  of  October  1869. 

m,  Q°mu  threA  or  four  years  Previous  to  that  time 
,£'  mX^'  an  Astronomer  at  Greenwich,  while  compiling 
the  Nautical  Almanac,  became  aware  of  the  fact  that 
on  a  certain  day  in  October,  1869,  the  Earth  the  Sun 
the  Moon  and  the  planet  Mars,  Would  be  all  in  a  line' 
which  would  undoubtedly  cause  an  extraordinary  tidal 
wave. 

1«fiQAShCnnttraCt0[u  agent'  J  was  at  that  time,  October 
1869,  ballasting  the  western  part  of  the  Windsor  and 
Annapohs  Railway,  preparatory  to  handing  it  over  to 

Wh°rany  °r  °Perati0n-  As  the  tides  w  the  Bay  of 
Fundy  have,  at  ordinary  times  a  great  range,  amounting 
at  springs  to  about  50  ft.  and  we  expected    hem  to  be 


then,  quite  out  of  the  common,  we  made  such  preparations 
as  were  possible,  but  the  tide  exceeded  our  utmost  expecta- 
tions. Large  areas  had  been  reclaimed  from  the  sea 
by  the  French,  and  the  dykes  had  been  extended,  as 
well  as  strengthened,  by  the  English,  after  it  had  passed 
into  their  hands,  and  had  held  good  for  over  100  years 
so  it  was  hard  to  believe  they  were  not  safe.  But  when 
the  Saxby  Tide  came  in,  it  had  a  "  bore  "  of  such  size 
and  force  that  the  dykes  offered  no  resistance,  and  miles 
of  them  were  swept  away  in  a  moment  and  the  "  bore  " 
rushed  on,  wiping  out  fences,  railway  tracks,  etc.  and 
killing  cattle  which  were  pasturing  on  the  after-grass 
On  the  Annapohs  end  of  the  railway,  the  damage  was 

™lJeW  grea1t'  but  on  the  other  end  of  the  line,  near 
Wolfville,  and  especially  on  the  Grande  Pre  (the  scene 
of  Longfellow's  poem  of  "  Evangeline  ")  the  devastation 
was  appalling. 

Early  Exploration  in  the  Canadian  West 

107.c^ing  t0  the  mountains  of  British  Columbia  in 
1874,  1  had  a  few  experiences  out  of  the  common. 

/  ^u-1??5  *  w,as  instructed,  by  Mr.  Marcus  Smith 
(my  Chief)  to  make  an  exploration  and  survey  for  a  line 
to  Bute  Inlet,  by  way  of  the  Homathco  River,  passing 
through  the  country  of  the  Chilcotin  Indians.  About 
ten  years  previously  Mr.  Waddington  had  obtained  from 
the  Provincial  Government,  a  concession  to  build  a 
trail  by  another  branch  of  this  river,  from  Bute  Inlet 
to  the  Cariboo  gold  mines,  and  during  the  year  1863 
built  about  thirty  miles  inland  from  tide  water,  at  which 
point  his  men  came  in  contact  with  the  Indians  of  the 
Interior. 

•+uSoufar  they  had  been  assisted  by  the  Coast  Indians 
with  their  canoes,  who  lived  on  fish  to  a  great  extent 
were  lazy  and  had  no  ideas  of  morality,  but  the  Indians 
of  the  Interior,  who  lived  on  meat,  acquired  by  hunting 
in  the  woods,  and  on  the  mountains  were  a  much  braver 
race  and  jealous  of  their  wives  and  families  — and 
Waddington  s  men  offended  them  deeply. 

They  ceased  work  in  the  Autumn  of  1863,  and  when 
they  returned  to  work  in  the  Spring  of  1864,  the  Indians 
descended  on  their  camp  at  night,  dropped  the  tent 
on  them  while  sleeping  and  stabbed  sixteen  men  to 
death  while  tangled  under  the  canvas.  A  company 
of  volunteers  was  sent  out,  well  armed,  to  punish  them 
but  needless  to  say,  clerks  from  offices  in  Victoria  could 
not  overtake  Indians  on  the  mountainside. 

a-  1  am-PPtt  nowever,  writing  an  account  of  the  Wad- 
dington Massacre,  except  insofar  as  my  personal 
experiences  are  concerned.  An  armed  survey  party 
passed  through,  accompanied  by  a  magistrate,  in  1872, 
by  another  branch  of  the  Homathco,  but  saw  little  or 
I10™1"!  of  the  Indians.  I  went  through  their  country 
in  is/b,  approaching  it  from  the  interior  where  the 
country  was  open  and  sufficiently  free  from  timber  to 
enable  us  to  ride  on  horseback. 

Mr.  W.  T.  Jennings  and  I  went  with  survey  parties 
together  to  a  point  near  Tatla  Lake  and  parted  there, 
he  going  North  East  towards  Fort  George,  while  I  turned 
South  West  towards  Bute  Inlet. 
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Experiences  with  Indians 

Before  making  an  actual  survey,  I  went  for  a  four 
or  five  days  ride  into  the  Pass,  accompanied  by  Mr.  M. 
Eberts,  my  assistant,  and  a  couple  or  packers,  a  French- 
man and  a  Mexican.  We  took  with  us  some  blankets, 
clothes  and  tobacco  as  presents  for  the  Indians  if  we 
should  meet  any.  On  our  second  day  out  from  the 
main  party,  we  found  a  band  of  thirty  or  forty  indians 
camped  on  a  sandbar  between  a  lake  and  a  swamp  and 
putting  up  (smoking)  fish  for  the  next  Winter.  We 
offered  them  presents  which  they  scorned,  ordered  us 
to  turn  back,  and  one  man  got  up  on  a  stump,  gesticulated 
wildly  and  made  a  most  impassioned  speech.  So  we 
packed  up  our  presents  and  proceeded  on  our  way  tor 
another  couple  of  days  ride. 

On  our  return,  about  three  days  after,  we  passed 
over  a  mountain  spur  about  two  miles  away  from  the 
Indian  Camp,  and  could  see  them  on  the  sandbar,  men, 
women  and  children,  at  their  various  occupations.  When 
we  reached  there,  however,  every  soul  had  disappeared, 
even  the  horses  and  dogs  —  and  though  often  there  after- 
wards, I  never  discovered  where  they  had  gone. 

Our  pack  horses  were  running  loose  and  I  called  to 
the  packers  to  lead  them  by  the  halters,  which  they  did, 
as  the  Indians  were  evidently  very  hostile  and  might 
stampede  them.  So  we  passed  on  quietly  and  had 
gone,  say  a  couple  of  miles  further,  and  were  in  a  narrow 
defile  between  two  hills  and  riding  in  single  file,  when 
I  heard  a  noise  behind  and  on  looking  back  saw  a  dozen 
or  more  Indians  coming  full  gallop  on  horseback,  with 
very  scant  clothing  but  each  one  armed  with  a  Hudson 
Bay  Company's  musket,  having  a  barrel  over  three  feet 
long  and  a  knife  or  some  other  weapon  in  a  belt — when 
they  came  close  they  opened  out  into  two  columns,  one 
passing  at  each  side  of  us,  and  when  the  last  man  came 
even  with  me  (one  on  either  side  and  about  6  feet  away) 
they  stopped  dead,  throwing  their  horses  on  their 
haunches.  No  one  spoke — we  kept  on  our  even  way, 
a  fast  walk,  and  soon  left  them  behind.  I  confess  that, 
knowing  these  men  to  be  of  the  same  families  who  had 
murdered  Waddington's  party  ten  years  before,  it  gave 
me  a  cold  chill  down  my  spine,  but  I  kept  outwardly 
calm,  knowing  that  any  sign  of  weakness  would  be 
very  bad. 

When  we  had  travelled  another  mile  or  two,  our 
friends  repeated  the  operation,  and  when  they  pulled 
up  next  me,  one  of  the  Indians  opened  a  conversation  in 
"  Chinook  "  and  said  they  would  accept  the  presents 
offered  them  five  or  six  days  before.  This  I  absolutely 
refused  to  consent  to,  and  stuck  to  it,  notwithstanding 
sundry  threats,  but  on  the  advise  of  a  priest  who  came 
to  visit  them  a  few  days  later,  consented  to  hand  them 
over. 

The  priest,  Father  Marechal,  had  only  been  visiting 
them  for  a  few  months  and  had  already  acquired  a 
considerable  influence  and  helped  me  in  every  way. 
This  party  of  Indians  left  us  for  some  hours,  but  when 
we  were  camping  for  the  night,  rode  up  again,  asked  for 
supper  and  were  refused.  We  did  not  however  pitch 
our  tents,  but  laid  them  on  the  ground  and  slept  on  top 


of  them,  with  one  rifle  between  Mr.  Eberts  and  me,  and 
one  axe  between  the  two  packers — and  insisted  on  the 
Indians  keeping  at  a  distance. 

They  followed  us  to  our  main  camp  next  day  and 
we  afterwards  became  good  friends,  after  I  had  an  inter- 
view with  their  Chief,  and  assured  him  they,  and  especially 
their  women,  should  be  treated  with  every  respect. 

We  were  greatly  amused  at  these  women,  who  had 
not  been  allowed  to  visit  the  settlements,  and  when 
they  came  round  our  camp  on  Sundays,  refused  at  first 
to  look  in  a  mirror,  but  after  a  week  or  so,  consented, 
and  then  all  of  them  removed  the  large  bone  nose  rings, 
which  they  wore  —  though  they  had  seen  them  in  each 
others  noses  all  their  lives. 

A  number  of  the  men  came  to  my  camp  one  Sunday, 
shortly  after,  and  told  me  they  had  come  from  Mr. 
Jennings'  camp,  thirty  miles  away,  to  ask  me  if  I  believed 
in  Hell,  as  it  had  been  described  to  them  by  the  priest 
and  illustrated  by  Mr.  Jennings.  On  being  pressed  for 
an  accurate  description  it  appeared,  Mr.  Jennings  had 
burnt  something  in  a  soup  plate,  which  I  afterwards 
found  to  be  brandy,  and  as  it  was  in  a  brilliant  sun,  they 
could  not  see  the  flame,  though  its  burning  power  was 
good.  I  backed  up  Jennings'  description,  and  gave 
them  a  similar  exhibition  to  their  very  great  satisfaction. 

I  referred  just  now  to  a  conversation  in  "  Chinook," 
which  was  a  jargon  said  to  have  been  devised  by  some 
Hudson  Bay  Company  voyageurs,  and  which  all  travellers 
in  this  country  used,  when  I  first  came  to  British  Columbia. 
It  consisted  of  about  200  (?)  words,  mostly  French,  a 
few  English,  a  few  Spanish  and  some  Indian  words.  It 
was  most  useful,  for  I  have  had,  in  one  party,  men  who 
spoke  only  French,  others  only  English,  others  Spanish 
(Mexican  packers)  and  Indians  of  two  different  tribes. 
That  is,  five  languages  in  a  party  of  twenty  or  twenty- 
five,  and  our  "official"  language  was  Chinook. 

During  the  years  1876-1878  explorations  and 
surveys  were  made  continuously  under  my  charge  through 
all  the  Passes  in  the  Cascade  Mountains,  from  the  Pacific 
Coast  towards  the  Yellow  Head  Pass,  and  the  route  from 
Burrard  Inlet,  via  the  Fraser  and  Thompson  Rivers, 
was  selected  as  the  most  favourable. 


Exploring  the  Peace  River  District 

But  in  1879,  the  Minister  of  Railways,  Sir  Charles 
Tupper,  and  the  Chief  Engineer,  Sir  Sandford  Fleming, 
determined  to  put  off  construction  for  a  year,  for  various 
reasons,  and  in  the  meantime  make  as  complete  an 
exploration  of  the  Peace  River  country  as  was  possible 
in  one  season,  examining  it  from  various  points  ot  view  — 
as  to  the  obstacles  in  the  way  of  railway  construction, 
as  to  its  suitability  for  settlement  and  agricultural  pursuits, 
and  as  to  its  mineral  possibilities  from  a  geological  stand- 
point, before  actually  letting  contracts  for  the  work 
of  construction  on  another  route,  and  so  fixing  the  loca- 
tion, irrevocably. 

In  carrying  out  this  idea,  I  had  the  honour  ot  leading 
into  that  country,  a  party  of  most  distinguished  men: 
Rev.  D.  M.  Gordon,  who  was  till  lately  Principal  of 
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Queen's  University  at  Kingston,  the  late  Dr.  G.  M. 
Dawson,  assistant  director  of  the  Geological  Survey 
with  Mr.  McConnell,  his  assistant,  who  was  afterwards 
director  of  the  Geological  Survey,  also  Mr.  H.  A.  F. 
Macleod,  who  with  myself,  was  to  report  more  particularly 
on  the  engineering  features  of  the  ground  we  traversed. 

We  came  from  Ottawa  to  San  Francisco  by  rail, 
thence  to  Victoria  by  boat.  There  I  chartered  the 
"  Princess  Louise,"  a  steamer  belonging  to  the  Hudson's 
Bay  Company,  which  took  us  to  Port  Simpson,  the 
natural  outlet  for  a  line  from  the  Skeena  River  Valley, 
and  one  of  the  finest  harbours  on  the  Pacific  Coast  of 
Canada.  Thence  we  proceeded  across  the  country,  by 
canoes  on  rivers  and  lakes,  and  on  foot  over  mountain 
trails,  etc.  to  Fort  Macleod,  on  Crooked  River,  a  small 
tributary  of  the  Peace. 

At  Fort  Macleod  we  patched  up  an  abandoned 
boat  of  the  Hudson's  Bay  Company,  caulked  the  seams 
with  leaves,  etc.  and  drifted  down  the  Crooked  River, 
the  Parsnip  and  the  Peace  to  Rocky  Mountain  portage — 
about  one  hundred  and  fifty  miles — one  man  baling  all 
the  time.  At  the  other  end  of  the  portage  (opposite 
Hudson  Hope)  we  made  a  raft  and  drifted  on  it  nearly 
one  hundred  and  fifty  miles  further,  to  Fort  Dunvegan, 
where  we  scattered. 

The  slopes  of  the  valley  facing  the  South,  are  generally 
devoid  of  timber,  but  largely  covered  with  bushes  bearing 
berries,  which  at  the  time  or  our  passing  were  just  ripe, 
and  bears  of  all  varieties  had  gathered  there  to  feed  on 
them.  In  drifting  on  a  boat  of  raft,  we  made  no  noise 
and  had  an  opportunity  to  see  them  at  close  range.  I 
remember  being  struck  with  admiration  at  seeing  a  large 
grizzly,  lying  on  her  back  and  playing  with  two  cubs, 
as  I  have  seen  an  acrobat  at  a  circus,  tossing  a  child 
about. 

From  Fort  Dunvegan,  we  scattered  —  Mr.  Macleod 
and  I  hired  the  few  horses,  (six),  which  the  Hudson's  Bay 
Company  had,  to  carry  our  provisions,  and  travelled 
South  about  fifty  miles  to,  approximately,  the  place  now 
known  as  Grande  Prairie,  all  the  way  through  excellent 
land.    There  we  parted,  he  going  West  and  I  going  East. 

I  crossed  Smoke  River  and  its  branches  to  Sturgeon 
Lake  where  there  was  a  band  of  Cree  Indians,  and  then 
to  Lesser  Slave  Lake,  passing  through  a  country,  all  of 
which  was  fit  for  cultivation  and  settlement  if  the  climate 
should  not  prove  too  rigorous. 

From  Lesser  Slave  Lake  we  returned  to  Dunvegan 
by  the  regular  Hudson's  Bay  trail,  crossing  the  Peace 
at  what  is  now  known  as  the  town  of  Peace  River  —  but 
there  was  not  even  a  single  inhabitant  there  at  that 
time. 

We  reached  Lesser  Slave  Lake  on  a  July  evening, 
and  in  front  of  the  Fort,  at  the  head  oi  the  Lake,  there 
is  a  large  flat,  flooded  at  times,  on  which  grew  coarse 
grass  —  on  this  were  several  mowing  machines  at  work, 
also  horse  rakes,  and  men  stacking  the  hay,  as  well  as 
some  milch  cows  grazing,  and  all  this,  seen  in  the  light 
of  the  setting  sun,  seemed  to  me,  after  some  months  in 
the  wilds,  to  be  one  of  the  most  peaceful  and  beautiful 
scenes  I  had  ever  witnessed. 


The  country  from  Peace  River  Crossing  to  Dunvegan 
was  over  a  plateau  of  indefinite  extent,  at  an  elevation  of 
several  hundred  feet  above  the  Peace  River,  and  all  of 
it  fit  for  settlement. 

All  the  way  from  Lesser  Slave  Lake  to  Dunvegan, 
a  distance  of  perhaps  one  hundred  and  twenty  miles, 
we  did  not  meet  a  human  being  at  that  time,  nor  in  all 
that  country,  except  about  three  Indian  families  and 
those  Crees  at  Sturgeon  Lake. 

All  the  members  of  our  party  assembled  again  at 
Dunvegan,  early  in  September  and  made  a  joint  report, 
which  was  wired  to  Ottawa  from  Battleford,  the  nearest 
telegraph  station.  And  we  then  each  took  up  our  journey 
for  home,  breaking  up  the  best  informed,  most  congenial 
and  happiest  party,  with  which  it  was  ever  my  good 
fortune  to  be  associated. 


One  of  the  Pioneers 

Before  leaving  the  subject  of  my  Peace  River  trip, 
it  might  not  be  amiss  to  mention  my  meeting  there  with 
an  Irishman,  who  assisted  me  tor  a  few  days  while  making 
my  way  southward  from  Hudson's  Hope  on  the  Peace, 
across  a  couple  of  spurs  of  the  Rockies  to  Pine  River. 

He  was  an  intelligent  and  educated  man  and,  sitting 
round  our  camp  fire  at  night,  we  had  reminiscent  chats, 
when  he  told  me  that  he  had  been  adopted  and  brought 
up  by  a  maiden  aunt  in  Ireland.  But  when  grown  up 
to  man's  estate,  he  decided  that  he  was  not  adapted  tor 
an  old  maiden  lady's  pet,  and  so  came  to  British  Columbia 
with  the  rush  to  the  Cariboo  Gold  Mines,  about  1860. 

He  mined  in  many  of  the  camps,  doing  fairly  well, 
but  acquired  bad  habits  —  and  despite  good  resolutions, 
returned  to  them  again  and  again,  and  was  going  down 
hill.  So  he  decided  to  retire  to  the  wilds  and  live  by 
hunting  and  trapping,  far  from  temptations. 

When  I  met  him  he  had  a  nice  little  shack  about 
the  size  of  a  ship's  cabin  and,  having  some  tools,  he 
had  made  it  comfortable,  clean  and  neat.  He  had  a 
good  supply  of  provisions,  ammunition  traps,  etc.  also 
a  net  with  which  he  was  catching  white  fish  in  a  nearby 
lake  and  drying  them  as  feed  for  his  dogs,  during  the 
coming  Winter. 

Once  a  year  he  went  out  to  the  banks  of  the  Peace 
River  to  meet  a  trader,  sell  his  furs  and  lay  in  supplies 
for  another  year,  and  he  suggested  to  me  that  he  was 
now  living  an  abstemious  life,  like  a  gentleman,  and 
without  temptation. 

In  my  official  report  of  this  trip  I  commenced  with 
an  itinerary  and  mentioned  his  surname  only  (Mr.  Axxxx) 
as  one  who  had  assisted  me,  and  then  went  on  to  describe 
the  country. 

Some  three  years  afterwards  I  had  a  letter  from  a 
newspaper  editor,  who  had  read  the  report,  and  had  come 
to  this  country  in  the  Cariboo  days,  with  a  young  Irishman 
of  that  same  name,  whose  aunt  was  now  old,  in  bad 
health  and  anxious  to  be  reconciled  to  a  long  lost  nephew, 
if  he  could  be  found. 

I  had  his  receipt  for  money,  with  his  signature,  still 
in  my  note  book,  tore  the  page  out,  sent  it  to  his  friend 
the  editor,  and  he  turned  out  to  be  the  very  man  wanted. 
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Through  the  kindness  of  some  of  the  Hudson's  Bay 
Company  officials,  we  found  him,  after  a  two  years' 
search.  He  went  back  to  Ireland,  was  with  the  aunt  for 
some  time  before  her  death,  and  she  left  him  a  competency. 

My  newspaper  friend  told  me,  many  years  after, 
that  when  idle  in  Ireland,  he  again  fell  into  bad  habits 
and  had  come  back  to  British  Columbia  and  gone  once 
more  to  Peace  River,  to  lead  the  life  of  a  hermit,  free 
from  temptation. 

I  have  mentioned  him  as  a  type,  with  several  of 
whom  I  came  in  contact,  at  odd  times  in  the  mountains, 
who  could  not  trust  themselves  to  live  among  their 
fellows. 

In  1917,  after  a  lapse  of  just  thirty-eight  years,  it 
was  my  privilege  to  visit  this  country  again,  and  to 
travel  by  railway  in  a  sleeping  car  from  Edmonton  to 
Peace  River  and  shortly  afterwards  to  travel  by  motor 
from  there  to  Dunvegan.  In  all  this  motor  trip  from 
Peace  River  Crossing  to  Dunvegan  and  on  to  Spirit 
River  (formerly  known  as  Ghost  Creek)  there  were  good 
country  roads,  for  we  made  ninety  miles  in  about  seven 
hours,  and  all  the  way  was  through,  or  in  sight  of,  wheat 
fields  —  and  the  houses  were  sufficiently  close  to  each 
other  to  support  schools  at  reasonable  distances. 

This  was  a  wonderful  transformation  in  thirty-eight 
years,  and  on  this  latter  trip,  I  was  permitted  to  descend 
the  Peace  River  some  three  hundred  miles  farther  North, 
on  Lord  Rhondda's  boat,  the  "  D.  A.  Thomas  "  to  Fort 
Vermillion,  and  found  the  country  for  all  that  distance, 
as  fertile  as  that  round  Dunvegan,  and  saw  splendid 
grain  crops  raised  at  the  experimental  farm  at  Vermillion. 

I  returned  to  British  Columbia  by  the  Pine  River 
Pass,  with  a  pack  train  of  about  thirty  animals.  We 
had  been  delayed  by  various  causes  and  only  reached 
its  summit  October  1st  1879.  There  we  were  caught 
by  a  fall  of  snow,  which  ended  the  feed  for  our  poor 
animals,  with  still  two  hundred  miles  to  go,  except  for 
one  night  on  a  prairie  covered  with  lupins,  which  stood 
above  the  snow. 

On  reaching  the  Nechaco  River,  we  obtained  a  boat 
and  taking  most  of  our  baggage,  descended  it  and  the 
Fraser  River,  for  over  one  hundred  miles  with  ice  forming 
along  the  shores,  and  ran  all  the  rapids  without  a  pilot, 
except  the  Fort  George  Canyon,  till  we  reached  civiliza- 
tion at  Quesnel  Mouth. 

Building  the  Canadian  Pacific  Railway 

In  the  end  of  1879  the  Government  at  Ottawa  decided 
to  adopt,  as  the  route  for  the  Canadian  Pacific  Railway, 
a  line  through  the  Yellow  Head  Pass  and  via  the  Thompson 
and  Fraser  Rivers  to  Port  Moody  on  Burrard  Inlet, 
and  at  once  called  for  tenders  for  the  construction  of 
that  portion,  extending  from  Emory's  Bar,  five  miles 
west  of  Yale  (the  head  of  river  navigation)  to  Savonas 
Ferry,  at  the  outlet  of  Kamloops  Lake  (the  beginning 
of  inland  navigation)  a  distance  of  one  hundred  and 
twenty-eight  miles. 

This  was  devided  into  four  contracts,  and  I,  having 
been  identified  with  the  canyons  of  the  Fraser,  which 
had  been  pronounced  by  some  prominent  engineers 
as  impracticable  for  a  railway,  was  given  charge  of 
Contract  60,  which  embraced  those  canyons. 


The  work  was  allotted  to  the  lowest  tenders,  which 
were  all  by  Canadians,  but  before  construction  was 
actually  commenced,  they  were  severally  bought  out 
by  Andrew  Onderdonk,  a  young  man  from  the  United 
States  only  about  thirty  years  of  age,  a  clever  engineer, 
of  excellent  organizing  ability,  who  had  splendid  financial 
backing. 

We,  the  engineering  staff,  came  from  Ottawa  to 
British  Columbia  via  the  Union  and  Central  Pacific 
Railway  and  by  boat  to  Victoria,  which  was  the  only 
available  route  at  that  time. 

As  soon  as  snow  had  gone,  at  the  end  of  April,  we 
proceeded  to  Yale  to  locate  the  line  and  lay  out  the  work. 
Up  to  that  time,  we  had  been  given  as  our  standard, 
a  maximum  of  four  degree  curves  and  one  per  cent  grades, 
except  in  one  or  two  special  cases,  where  we  might  be 
allowed  to  consider  something  sharper  and  report  on 
them. 

We  had  located  about  two  miles,  with  the  above  as 
a  standard,  when  I  received  a  telegram  from  the  chief 
engineer  to  "locate  the  cheapest  possible  line,  with 
workable  curves  and  grades." 

I  stopped  the  survey  at  once  and  with  Mr.  T.  H. 
White,  my  principal  assistant  (who  is  now  chief  engineer 
of  the  Canadian  National  Railway  in  British  Columbia) 
spent  a  day  examining  the  ground  at  sundry  critical 
points,  and  adopted  eight  degree  curves  as  our  maximum, 
with  one  per  cent  grades.  The  conformation  of  the 
ground  was  such  that  steepening  of  grades  could  not 
reduce  the  work  much,  but  sharpening  of  curves  could 
do  wonders  in  avoiding  tunnels  and  other  expensive 
works,  and  we  considered  eight  degree  curves  the  sharpest 
we  were  then  justified  in  adopting  for  a  transcontinental 
line. 

In  order  to  reduce  the  amount  of  excavation  we 
in  many  places  built  the  line  along  the  face  of  bluffs 
where  there  was  good  foundation  for  walls,  but  no  building 
stone  available  till  it  should  come  by  train,  so  trestles 
were  built  with  steps  cut  in  the  rock  for  the  posts.  We 
built  many  such,  with  the  outer  post  thirty  or  more 
feet  in  height  and  the  inner  one  very  short,  or  perhaps 
without  a  post  at  all,  but  the  end  of  the  cap  resting 
directly  on  the  rock. 

There  was  a  special  design  made  for  each  bent  of 
every  trestle  and,  though  some  of  them  were  not  replaced 
for  ten  or  twelve  years  afterwards,  not  one  of  them  ever 
failed  or  caused  an  accident. 

Labour  Difficulties 

One  of  Mr.  Onderdonk's  greatest  difficulties  was  the 
shortage  of  labour.  Employment  agents  in  San  Francisco 
sent  up  men  who  had  never  done  a  day's  work  before, 
and  we  often  saw  broken-down  bar-keepers,  or  men  of 
that  class,  in  cuttings,  with  fashionable  but  shabby 
clothes  and  perhaps  patent  leather  shoes.  So,  early 
in  1882  he  had  two  ship-loads  of  Chinese  coolies  sent 
over  to  the  work,  one  thousand  in  each  ship,  and  coming, 
as  they  did  in  sailing  vessels  in  Winter,  they  had  to  be 
kept  below  decks  the  greater  part  of  the  time,  with  the 
hatches  on.  On  reaching  the  railway,  they  looked 
well  and  in  good  condition  but  after  a  few  days  work 
many  developed  scurvy,   the  result  no  doubt  of  bad 
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ventilation  on  board  ship,  and  I  am  confident  five  per 
cent  of  them,  or  more,  died.  As  soon  as  a  man  was 
taken  ill  his  comrades  would  not  touch  him,  or  wait 
on  him,  consequently  very  few  recovered.  His  friends 
would  not  even  bury  his  body  ;  that  had  to  be  done  by 
white  men. 

Contract  60  was  completed  early  in  1884,  and  my 
work  for  the  Government  came  to  an  end.  I  at  once, 
however,  entered  the  service  of  the  Canadian  Pacific 
Railway  Company  and  took  charge  of  construction  from 
Savona,  eastward. 

I  had  then  been  ten  years  in  the  service  of  the  Govern- 
ment, in  British  Columbia,  on  the  explorations  and 
surveys  for  the  selection  of  a  route,  and  on  construction, 
and  had  the  pleasantest  relations  with  my  Chiefs,  Hon. 
Alexander  Mackenzie,  Minister  of  Railways  till  1878, 
who  loved  to  be  talked  to,  and  so  saved  the  trouble 
of  studying  reports,  my  dear  old  Chief,  and  life  long 
friend  Sir  Sandford  Fleming,  and  later  my  dear  friend 
Sir  Collingwood  Schreiber. 

The  track  from  the  West  was  connected  with  that 
from  the  East  at  Craigellachie,  three  hundred  and  fifty 
miles  from  Vancouver,  on  November  7th,  1885,  but 
it  was  not  opened  for  traffic  till  July  1886. 

At  the  driving  of  the  last  spike,  by  Sir  Donald  A. 
Smith,  there  were  present,  as  the  British  Columbia 
contingent,  Marcus  Smith,  representing  the  Dominion 
Government;  M.  J.  Haney,  representing  Onderdonk, 
and  Major  Rogers  and  myself,  representing  the 
Company's  work  Eastward  through  British  Columbia. 

Extension  of  the  Canadian  Pacific  to  Coal  Harbour 

Early  in  1886,  the  Railway  Company  decided  to 
extend  the  line  from  Port  Moody,  the  Government 
terminus,  along  the  shores  of  Burrard  Inlet  to  Coal 
Harbor,  where  the  City  of  Vancouver  was  afterwards 
laid  out  and  built,  and  this  extension  came  under  my 
charge,  as  engineer  of  the  Pacific  Division,  which  was 
most  gratifying  to  my  personal  vanity,  for  the  following 
reason. 


In  1877  while  I  was  in  charge  of  a  survey  of  the 
line  from  Yellow  Head  Pass  to  Burrard  Inlet,  the  chief 
engineer,  Sir  Sandford  Fleming,  applied  to  the  Admiralty 
for  reports  on  the  various  terminal  ports  in  British 
Columbia,  which  it  was  possible  to  reach  with  a  railway 
line,  and  more  particularly  on  Burrard  Inlet.  These 
reports  were  to  be  by  some  of  the  naval  officers  who 
had  charted  the  Coast,  many  years  before,  and  were 
then,  most  of  them,  on  the  retired  list  with  the  rank  of 
admiral.  The  naval  officer  (admiral)  then  in  command 
at  Esquimalt  was  also  asked  to  report  on  these  harbours. 
He  consulted  with  people  on  Vancouver  Island  who  were 
personally  interested  in,  and  partisans  of  other  routes, 
and  by  their  advice  he  made  a  trip  to  Yale  and  the 
Fraser  Canyons,  and  reported  that  he  had  inspected 
that  line  and  could  state  from  personal  knowledge,  that 
it  was  impracticable  for  a  railway.  Also  that  he  had 
been  advised  to  the  same  effect  by  prominent  engineers 
and  that  it  was  therefore  useless  to  report  on  Burrard 
Inlet  as  a  terminal  harbour  for  that  line,  so  he  passed  it 
over  without  a  report. 

It  was,  therefore,  must  gratifying  to  me,  whose 
opinion  as  to  this  harbour  and  route  had  been  treated 
slightingly  by  so  prominent  a  person  as  the  admiral  on 
the  station,  that  I  should  have  charge  of  the  extension 
of  the  line  to  this  place  and  the  building  of  the  first 
wharves  and  terminals. 

I  continued  as  engineer  of  the  Pacific  Division  of  the 
C.  P.  R.  from  1886  to  1903,  and  superintended  the  replace- 
ment of  the  wooden  bridges  by  steel  and  masonry  —  and 
most  of  the  trestles  by  fills  with  walls  where  necessary, 
and  have  finally  retired  from  the  service  in  1920,  having 
been  over  sixty-seven  and  a  half  years  at  work,  and 
having  had  the  happiest  and  most  interesting  life  which 
was  possible,  and  for  which  I  am  duly  thankful. 

As  most  of  those  under  whom  I  served  on  the 
Canadian  Pacific  Railway  are  still  in  charge  of  the  destinies 
of  that  Company,  it  would  hardly  be  fitting  in  me  to 
refer  to  them  or  say  how  highly  I  appreciate  them. 


The  Development  of  the  Steam  Engine  in  the 
Maritime  Provinces  of  Canada 


D.  W.  Robb,  M.E.I.C. 


Although  Nova  Scotia,  New  Brunswick  and  Prince 
Edward  Island,  the  Maritime  Provinces  of  Canada,  are 
more  widely  known  for  the  extent  and  importance  of 
their  fisheries,  lumbering,  mining  and  some  departments 
of  agriculture,  particularly  apples,  potatoes,  etc.  than 
for  mechanical  and  engineering  achievement,  it  is  interest- 
ing to  find  that  in  the  early  development  of  steam  engines 
for  steamers,  locomotives,  and  later  in  connection  with 
electrical  apparatus,  a  department  of  engineering  which 

Advance  proof  of  paper  to  be  read  before  the  Eighth  General 
Professional  Meeting  at  Halifax,  October  14,  1920. 


has  contributed  more  towards  the  rapid  progress  of  the 
world  during  the  nineteenth  century  than  any  other; 
the  little  provinces  by  the  sea  were  among  the  first  on 
this  side  of  the  Atlantic. 

When  we  remember  that  the  first  practical  steam 
engines  were  built  by  Watt  from  1775  to  1800  and 
that  we  are  only  now  celebrating  the  centenary  of  Stephen- 
son who  started  the  steam  locomotive  on  its  triumphant 
career,  it  may  surprise  many  of  us  to  find  that  as 
early  as  the  years  1844-48  and  1854,  John  Waring  and 
John  Smith,  pioneer  engineers  of  St.  John,  N.B.,  designed 
and  built  marine  engines  for  steamers  running  on  the 
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St.  John  River.  Stationary  engines  were  built  by  Fleming 
&  Humbert  at  St.  John,  N.B.  as  early  as  1838,  and  loco- 
motives were  built  by  Mr.  Fleming  before  1860.  One  of 
Mr.  Fleming's  locomotives  hauled  a  train  for  the  late 
King  Edward,  then  Prince  of  Wales,  when  he  visited 
Canada  in  1860. 

It  may  be  interesting  to  give  a  few  particulars  in 
regard  to  the  steamers  and  engines  referred  to  above. 
I  am  indebted  to  Captain  R.  Retallick  oi  St.  John,  who 
has  sent  me,  through  Geo.  H.  Waring,  grandson 
of  John  Waring  one  of  the  pioneer  engine  builders 
referred  to  above,  the  following  particulars: 

The  steamer  "  Reindeer,"  for  service  on  the  St.  John 
River,  was  built  in  1844.  Her  engines  were  compound, 
the  high  pressure  cylinder  being  horizontal  with  Stephen- 
son link  motion  and  the  low  pressure  cylinder  oscillating. 
Captain  Retallick  states  that  this  was  the  first  compound 
engine  that  was  run  successfully,  (probably  he  means 
for  marine  service),  but  it  must  have  been  among  the 
first  compound  engines  built  for  any  purpose.  This 
engine  was  designed  by  Tippitts  and  Waring — built 
by  John  Smith  at  St.  John,  N.B.,  and  must  have  been 
of  good  design  and  construction  as  it  was  transferred 
to  the  steamer  "  Antelope,"  also  a  river  boat,  in  1861 
and  later  installed  in  the  steamer  "Admiral,"  which  was 
broken  up  in  the  year  1915,  so  that  this  engine  passed 
the  scriptural  "three  score  and  ten". 

The  steamer  "  John  Waring  "  was  built  in  1848  at 
Woodstock,  N.B.  by  Mr.  McConnel.  The  engines  were 
built  by  John  Waring  and  had  two  high  pressure  cylinders. 
The  boat  was  a  side  wheeler  as  the  water  is 
very  shallow  at  Woodstock.  The  "  John  Waring  "  was 
launched  under  steam  and  came  direct  from  Woodstock 
to  Indiantown,  just  above  the  reversing  falls  at  St.  John, 
about  140  miles.    She  was  considered  very  fast. 

The  next  steamer,  Captain  Retallick  states,  was  the 
"  Anna  Agusta  "  built  at  Fredericton.  The  engine  was 
a  horizontal  low  pressure,  or  single  cylinder  engine, 
placed  on  one  side  of  the  boat  with  the  boiler  on  the 
opposite  side  and  was  built  by  Fleming  and  Humbert 
of  St.  John.    She  was  a  side  wheeler  also. 

One  of  the  earliest  steamers  was  the  "St.  John" 
built  at  East  St.  John.  She  was  a  side  wheeler.  The 
engine  was  built  by  John  Smith.  Captain  Retallick 
says  it,  (the  reciprocating  part  of  the  engine),  looked 
like  a  saw  mill  gate  or  sash  moving  up  and  down.  This 
boat  was  launched  under  steam  and  managed  to  paddle 
around  into  St.  John  Harbour  under  her  own  power, 
but  the  hull  was  so  full  aft,  that  she  would  not  steer. 
Later,  after  a  new  stern  was  added,  making  her  about 
24  feet  longer,  she  worked  satisfactorily. 

George  Fleming  of  Dysart,  Scotland,  who  served  his 
apprenticeship  at  Dunfermline,  grandfather  of  the  present 
owners  of  the  Phoenix  Foundry  and  Locomotive  Works, 
established  at  St.  John  in  1835,  and  built  quite  large 
marine  engines  for  service  on  the  St.  John  River,  Bay  of 
Fundy,  and  later  for  the  Prince  Edward  Island  service — 
two  of  these  boats,  the  "  Rothesay  "  and  "  David  Weston  " 
for  river  service  were  famed  all  over  Canada  for  their  speed. 


The  old  records  of  the  Company  show  that  Mr.  Fleming 
supplied  an  engine  to  Brazilian  Ansley  in  1838,  price 
250  pounds,  and  in  1840  an  engine  and  malt  mill  for  225 
pounds  and  an  engine  for  George  Younger,  price  180 
pounds.  The  Flemings  are  said  to  have  built  the  first 
steam  fog  whistle  used  in  any  part  of  the  world,  which 
was  designed  by  a  St.  John  man,  and  was  placed  on 
Partridge  Island,  St.  John  Harbor. 

In  the  early  sixties  and  seventies,  a  number  of  well 
known  engineering  concerns  in  the  Maritime  Provinces 
built  stationary  steam  engines  for  the  many  large  saw 
mills  in  New  Brunswick  and  Nova  Scotia,  as  well  as  for 
factories,  mines  and  various  other  purposes.  Among 
the  most  prominent  of  these  may  be  mentioned,  Geo. 
Fleming  &  Sons,  John  Smith,  Harris  &  Allen,  and  Allen 
Brothers  of  St.  John.  The  Pictou  Foundry,  established 
by  Mr.  Davies,  Sr.,  in  1854,  who  came  from  the  old  country 
as  Master  Mechanic  of  the  General  Mining  Association— 
I.  Matheson,  formerly  located  at  Chatham,  N.B.,  and 
later  at  New  Glasgow,  and  his  son  W.  G.  Matheson. 
The  Truro  Foundry  and  Machine  Company.  The 
Burrell  Johnson  Iron  Works  of  Yarmouth,  N.S.,  which 
built  tug  boats  and  small  steamers,  marine  engines  of 
considerable  size,  Waterworks  engines,  etc.  The  Mont- 
gomery Iron  Works  at  Halifax  and  Moir  Symonds. 
The  Montgomery  company  built  a  few  locomotives 
which  were  used  on  the  Intercolonial  Railway. 

From  1885  to  1890  the  use  of  electric  power  for 
lighting,  tramways  and  other  purposes  began  to  develope 
extensively  in  the  United  States  and  to  some  extent 
in  Canada.  Among  the  first  to  forsee  and  take  advantage 
of  the  increasing  demand  for  improved  high  speed  engines, 
suitable  for  driving  electric  dynamos  direct  from  the 
engine  shaft,  was  the  Robb  Engineering  Company  of 
Amherst,  N.S.  This  concern,  working  in  collaboration 
with  the  General  Electric  Company,  Westinghouse 
Company  and  other  manufacturers  of  electrical  apparatus, 
succeeded  in  producing  combined  steam  engines  and 
electric  machines  in  compact  form,  adapted  to  the  various 
services  for  which  electricity  was  required.  The  first 
of  these  engines  was  designed  and  built  by  the  Robb 
Engineering  Company  at  Amherst,  N.S.  in  1890-91 
under  the  direction  of  E.  J.  Armstrong,  who  was  a 
pupil  of  the  late  Professor  John  E.  Sweet  of  Syracuse, 
New  York,  one  of  the  best  known  designers  and  builders 
of  high  speed  engines  and  a  great  educationist  in 
mechanical  engineering. 

Mr.  Armstrong  was  able,  during  the  few  months 
he  spent  at  Amherst,  through  his  thorough  knowledge 
of  the  inter-changeable  system  used  in  building  high 
speed  engines  and  his  natural  ability  as  a  draftsman  and 
shop  instructor,  to  organize  a  department  of  the  Robb 
works  so  that  they  were  able  to  build,  with  Maritime 
Province  boys,  engines  for  electric  service  which  were 
equal  to  the  best  produced  in  the  United  States  or  else- 
where. He  also  enabled  this  Canadian  shop  to  develop  its 
own  steam  engineering  and  drafting  departments  in 
which  engines  were  designed  and  supplied  for  electric 
work,  not  only  throughout  Canada,  but,  being  among 
the  first  in  this  field,  was  able  to  furnish  engines  of  this 
type  to  Great  Britain,  Spain,  Australia,  India,  South 
America,  British  Guiana  and  several  of  the  West  India 
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Islands.  The  exceptional  compliment  was  paid  to  these 
works  of  receiving  an  order  for  a  compound  electric 
engine  for  use  and  educational  purposes  in  the  Manchester 
Technical  School  at  Manchester,  England. 

The  steam  turbine  has  to  a  considerable  extent, 
supplanted  the  reciprocating  steam  engine  for  large 
electric  units  where  steam  furnishes  the  motive  power. 
Oil  and  gas  engines  are  making  considerable  headway 
for  the  smaller  units  and  to  some  extent  for  marine  use. 

The  tremendous  development  of  water  powers  in 
Canada  has  also  restricted  the  use  of  steam  engines  for 
electric  production,  but  as  yet  the  marine  field  is  to  a 


very  large  extent  held  by  the  steam  engine.  In  passing  it 
will  no  doubt  be  of  interest  to  mention  that  the  triple 
expansion  engines  to  be  installed  in  Nova  Scotia's  two 
largest  ships,  8100  tons  each,  were  built  at  Amherst 
One  of  these  ships  the  "  Canadian  Mariner  "  was  launched 
from  the  Halifax  Shipyards  on  the  4th  of  September 
and  the  other  is  well  advanced  in  construction. 

There  is  no  doubt  that  steam  engines  will  continue 
to  be  built  and  used  for  ship  propulsion  for  some  time 
to  come,  or  until  the  rapid  changes  constantly  taking 
place  in  engineering  construction  bring  forth  something 
better  or  more  efficient  and  economical. 


Concrete  in  Alkali  Soils  and  Waters 

A.  S.  Dawson,  M.E.I.C.,  Chief  Engineer, 
Department  of  Natural  Resources,  Canadian  Pacific  Railway. 


The  action  of  alkali  soils  and  alkali  waters  on  concrete 
is  not  a  recent  development,  and  is  one  of  extreme  import- 
ance, not  only  to  engineers  and  chemists,  but  to  all 
governments,  corporations,  and  individuals,  whose  money 
is  being  used  in  the  construction  of  works  in  districts 
where  certain  conditions  exist. 

The  question  was  studied  some  fifty  years  ago  by 
members  of  an  International  Association  of  Testing 
Materials,  on  the  coasts  of  France  and  Algiers.  It  has 
been  discussed  m  the  United  States  for  some  fifteen  years 
by  the  American  Society  of  Testing  Materials,  the 
American  Society  of  Civil  Engineers,  the  Bureau  of 
Standards,  and  the  United  States  Reclamation  Service, 
as  well  as  by  some  universities  and  engineers  specializing 
in  concrete  work. 

In  Western  Canada  the  subject  is  of  still  more  recent 
birth,  and  has  had  the  attention  of  many  interested 
parties  since  about  1913. 

The  general  effect  of  these  investigations  has  not 
been  to  condemn  concrete  as  a  structural  material,  but 
in  some  measure  to  confine  it  to  its  proper  field,  and  to 
prevent  its  mis-use.  Concrete  has  been  found  so  generally 
serviceable  and  beset  with  so  few  disadvantages,  that  its 
use  has  been  generally  recommended  without  anv  reserva- 
tions. 

Actual  results  have,  however,  proven  conclusively 
that  concrete  has  its  limitations  as  a  structural  material 
where  certain  ground  and  water  conditions  are  known  to 
exist. 

In  1918,  the  subject  received  considerable  attention 
at  a  Professional  Meeting  of  the  Western  Branches  of 
Ihe  hngineermg  Institute  of  Canada,  at  Saskatoon;  and 
the  writer  then  presented  a  paper  on  behalf  of  a  Committee 
appointed  by  the  Calgary  Branch  of  The  Institute.  This 
paper  is  also  written  on  behalf  of  that  Committee 


16th,  1920d   3t   the  WeStCrn  Professional  Meeting,  Banff,  August 


Causes  of  Disintegration  of  Concrete 

The  general  usual  causes  of  the  disintegration  of 
concrete  may  be  summarized  as  follows:— 

(1)  Bad  workmanship. 

(2)  Poor  and  unsuitable  materials ;  and  badly  graded 
and  proportioned  mixtures,  including  the  amount 
of  water  used. 

(3)  Alternate  wetting  and  drying  out,  and  alternate 
freezing  and  thawing  out. 

(4)  Destruction  and  removal  of  the  protecting  outer 
skin  from  various  causes. 

(5)  The  presence  of  an  excess  of  alkali  salts. 

It  is  unnecessary  to  mention  the  effects  of  frost 
before  setting,  the  erosion  of  the  outer  skin  by  excessive 
velocities  and  other  mechanical  agencies,  which  to  a  great 
extent  can  be  provided  against  during  construction  and 
subsequently,  by  various  well  known  methods. 

c  nT^s  PMPer  deals  Primarily  with  the  effects  on  concrete 
of  alkali  soils  and  alkali  waters. 

Origin  of  Alkali  Salts 

•1,  First;  a  brief  summary  of  the  origin  of  alkali  salts 
will  be  of  interest  to  members  who  may  have  forgotten 
some  of  their  earlier  knowledge  of  chemistry. 

m  T-^u  "AlkaJis"  as  they  are  called,  are  carried  into  the 
soil  with  the  other  elements  which  form  its  inorganic  bulk 
by  the  pulverization  of  rocks  and  minerals;  by  the  de- 
composition of  inorganic  sediment  held  in  solution  by 
water;  by  glacial  action;  seepage  from  rivers  and  numerous 
other  sources. 

+u  A!kuii  in  the  P°Pular  sense  is  a  term  used  to  designate 
the  soluble  salts  that  have  accumulated  in  the  arid  and 
semi-arid  regions.  In  the  humid  districts  these  salts  are 
leached  out  of  the  soil,  and  removed  through  natural 
drainage  channels. 
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Oxygen  acts  on  potash,  soda,  lime,  and  magnesia; 
and  forms  what  are  known  as  the  "alkali  bases". 

Oxygen  unites  with  potassium  and  forms  potash. 

Oxygen  unites  with  sodium  and  forms  soda. 

Oxygen  unites  with  calcium  and  forms  lime. 

Oxygen  unites  with  magnesium  and  forms  magnesia. 

But  — 

Oxygen  unites  with  silica  and  forms  silicic  acid. 

Oxygen  unites  with  carbon  and  forms  carbonic  acid. 

Oxygen  unites  with  phosphorus  and  forms  phosphoric 
acid. 

Oxygen  unites  with  sulphur  and  forms  sulphuric  acid. 

These  acids,  called  metallic  and  mineral  acids,  have 
a  great  affinity  for  the  alkali  bases  forming  "salts";  and 
this  is  where  the  whole  trouble  with  alkali  soils  begins. 

These  mineral  or  metallic  acids  attack  the  alkaline 
bases  with  the  following  results: 

Silicic  acid  forms  silicate  of  potash,  soda,  lime,  and 
magnesia. 

Sulphuric  acid  forms  sulphate  of  potash,  soda,  lime, 
and  magnesia. 

Carbonic  acid  forms  carbonate  of  potash,  soda,  lime, 
and  magnesia. 

Phosphoric  acid  forms  phosphate  of  potash,  soda, 
lime,  and  magnesia. 

The  salts  usually  present  in  greatest  amounts  in  the 
soils  and  waters  in  the  middle  West,  are  the  sulphates, 
carbonates,  and  chlorides  of  sodium,  magnesium,  and  in 
a  small  degree  the  calciums. 

It  is  the  carbonate  of  soda,  or  what  is  commonly 
called  sal-soda  which  forms  what  is  generally  termed 
"Black  Alkali",  and  the  sulphate  of  soda  commonly 
called  "Glauber  Salt"  which  constitutes  what  is  termed 
"White  Alkali".  Numerous  other  salts  are  of  course 
formed  by  combining  the  alkali  bases  and  the  mineral 
acids,  but  these  are  not  so  important  in  this  connection. 

When  water  is  brought  into  the  question,  the  distribu- 
tion of  these  salts  is  largely  aided  by  the  fact  that  the 
alkalis  are  extremely  soluble  in  water.  When  these 
solutions  are  brought  to  the  surface  evaporation  takes 
place,  and  an  accumulation  of  alkali  salts  become  evident. 

Importance  of  Sulphates  and  Chlorides 

Chemists  have  as  yet  been  unable  to  agree  on  the 
determination  of  the  exact  reactions  which  are  the  cause 
of  the  disintegration  of  concrete;  but  investigation  has 
shown  that  the  sulphates  and  chlorides  appear  to  be  by 
far  the  most  active  salts  found — and  it  is  generally  now 
admitted  that  magnesium  sulphate,  magnesium  chloride 
and  sodium  sulphate  are  the  most  active  salts  found  in 
alkali  soils  and  waters. 

The  magnesium  sulphate  acts  on  the  calcium  hydrate 
of  the  cement,  forming  calcium  sulphate,  and  the  latter 
combines  with  the  alumina  of  the  cement,  forming  calcium 
sulpho-aluminate,  whose  crystallization  gives  rise  to  swell- 
ing and  cracking  in  the  material,  and  a  corresponding 
destruction  of  all  cohesion.  Similarly,  sodium  sulphate 
combines  with  the  calcium  hydroxide  of  the  cement, 


forming  soluble  sodium  hydroxide.  This  also  brings  up 
the  question  of  the  difference  in  the  susceptibility  of 
various  cements  to  these  destructive  agencies. 

Action  of  Ground  Water 

It  has  been  determined  by  several  chemists  that  the 
action  of  the  ground  water  seems  to  be  a  chemical  change 
—  converting  the  lime  of  the  cement  into  a  sulphate  and 
carbonate;  accompanied  by  the  removal  of  silicic  acid, 
alumina,  and  lime,  and  totally  destroying  the  cohesiveness 
of  the  concrete. 

The  formation  of  sulphates  of  lime  and  aluminates 
of  lime,  results  in  an  immense  increase  of  volume,  and  a 
corresponding  total  destruction  of  all  cohesion. 

To  offset  this,  the  magnesium  hydrate  may  have  a 
tendency  to  fill  the  pores  of  the  concrete ;  and  in  this  and 
other  ways,  may  gradually  become  more  impervious, — 
thus  checking  somewhat  the  disintegrating  effects. 

A  working  theory  generally  now  accepted,  is  as 
follows: — 

The  chemical  reaction  of  alkali  that  is  destructive  to 
cement  work  is  a  double  decomposition  between  the 
various  alkali  salts  and  calcium  hydroxide,  the  latter 
being  an  unavoidable  constituent  and  probably  the 
binding  constituent  of  all  set  cement,  whether  the  cement 
is  classed  as  "Portland",  "Natural,"  or  "Slag".  This 
reaction  removes  a  greater  or  less  amount  of  the  calcium 
hydroxide,  the  amount  depending  upon  the  salts  present, 
the  concentration  of  the  solution,  the  rate  of  percolation 
and  imperviousness  of  the  cement,  and  the  solubility  of 
the  reaction  products;  and  deposits  in  its  place,  in  mcst 
cases,  a  molecularly  equivalent  amount  of  other  com- 
pounds, which  have  good  cementing  properties  but 
occupy  more  space  than  the  calcium  hydroxide.  This 
increase  of  space  occupied  disrupts  the  cement,  causing 
it  to  bulge,  crack,  and  crumble. 

Analysis  of  Alkali  Action 

The  following  conclusions  are  now  generally  accepted. 

I.  The  disintegration  of  cement  by  alkali  salts  is 
principally  due  to  reactions  between  these  salts  and  the 
calcium  hydroxide  necessarily  present  in  set  cement. 

As  a  result  of  these  reactions,  relatively  insoluble 
new  compounds  are  formed  in  the  body  of  the  cement 
structures. 

It  has  been  shown  that  these  new  compounds  have 
greater  weight  and  require  greater  space  than  the  calcium 
hydroxide  replaced. 

In  order  to  obtain  the  necessary  space  the  new 
compounds  force  apart  the  particles  of  the  cement,  thus 
weakening  or  breaking  the  binding  material. 

1.  The  compounds  resulting  from  these  reactions 
with  the  various  destructive  salts  are  as  follows : 

a.  With  sodium  sulphate  the  resulting  compounds 
are  sodium  hydroxide,  which  is  soluble  and  therefore  is 
removed  by  leaching;  and  gypsum,  which  is  relatively 
insoluble  and  therefore  accumulates  in  place  of  the 
calcium  hydroxide. 
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b.  With  magnesium  sulphate  the  resulting  compounds 
are  magnesium  hydroxide  and  gypsum,  both  of  which  are 
insoluble  and  accumulate  in  place  of  the  calcium  hydrox- 
ide. 

c.  With  sodium  carbonate  the  soluble  sodium  hydrox- 
ide and  the  insoluble  calcium  carbonate  are  formed.  In 
this  case  there  is  little  increase  in  the  space  required, 
but  the  silicates  and  aluminates  are  also  attacked  and 
dissolved.  This  solvent  action  is  especially  marked  upon 
the  silica.  This  loss  of  silica  must  weaken  the  cement; 
but  there  is  little,  if  any,  crumbling  due  to  expansion. 

2.  The  additional  material,  requiring  increased  space, 
consists  in  part  of  dry  matter  and  in  part  of  combined 
water,  which  is  taken  up  by  the  cement  during  its  exposure 
to  the  alkali  solutions. 

a.  This  increase  in  dry  matter  is  brought  about  by 
the  formation  of  the  sulphates,  magnesium  hydroxide,  and 
carbonates,  as  shown  by  the  reaction  given  in  paragraph 
1,  a,  b,  and  c. 

b.  Part  of  this  increased  amount  of  combined  water 
is  due  to  the  fact  that  the  new  compounds,  gypsum, 
magnesium  hydroxide,  etc.,  require  more  water  for 
crystallization  than  did  the  calcium  hydroxide  which  they 
replaced.  This  further  assists  in  the  disruption  of  the 
cement. 

c.  A  part  of  this  increased  amount  of  combined  water 
is  due  merely  to  the  continued  action  of  water  upon  the 
incompletely  hydrated  cement.  This  amount  should 
serve  to  set  free  more  calcium  hydroxide,  and  thus  to  a 
certain  extent  repair  the  damage  due  to  loss  of  binding 
material  and  to  expansion. 

II.  A  certain  weakening,  not  a  disruption  of  the 
cement,  is  due  to  the  loss  of  a  portion  of  the  binding 
material,  crystallized  calcium  hydroxide,  which  is  merely 
dissolved  and  removed  in  solution. 

III.  In  order  for  destructive  action  to  become  marked, 
the  alkali  solutions  must  percolate  through  the  cement 
work,  or  at  least  must  penetrate  beyond  the  surface. 

IV.  When  the  action  is  strictly  confined  to  the  surface, 
as  when  briquettes  of  neat  cement  are  immersed  in  a  still 
solution,  the  tensile  strength  may  be  increased.  In  such 
cases  the  expansive  action  closes  up  the  pores,  making  the 
surface  more  nearly  impervious  and  preventing  the  alkali 
from  penetrating  further. 

V.  When  cracks  are  started  by  the  expansive  action, 
due  to  alkali  salts;  wetting  and  drying,  or  freezing  and 
thawing,  will  hasten  the  destruction  of  the  cement, 
by  extending  the  cracks  already  started. 

Preventive  Measures 

VI.  Any  measures  that  hinder  the  penetration  of  the 
alkali  solutions  into  the  interior  of  the  cement  will  delay 
the  destructive  action.  For  this  purpose  both  soap  and 
aluminum  sulphate  have  been  tried,  and  have  been  found 
to  afford  some  protection.  The  soap,  however,  in  itself 
had  a  slightly  injurious  effect  on  the  tensile  strength  of 
the  cement. 

The  efficiency  of  these  and  of  other  water-proofings 
is  being  further  studied,  and  results  may  be  expected 
later. 


The  mixing  of  cement  in  weak  solutions  of  sulphuric 
acid,  di-sodium  phosphate,  magnesium  fluoride,  and  oxalic 
acid  has  been  shown  by  laboratory  tests  to  increase  the 
alkali-resisting  qualities  of  concrete.  The  effects  of  most 
of  the  alkalis  have  also  been  shown  to  be  less  pronounced 
on  neat  cement  briquettes  than  on  sand  cement  briquettes, 
and  in  fact  somewhat  proportional  to  the  amount  of  sand 
used. 

Conditions  Found  in  Practice 

In  practice,  the  worst  conditions  are  generally  found 
on  types  of  structures  whose  design  has  necessitated  their 
being  backfilled  on  one  side,  and  subjected  to  ground 
water  from  the  same  direction  —  and  at  or  below  the 
original  ground  surface.  These  conditions  seem  to  be 
aggravated  where  the  structures  are  subjected  to  dry 
and  wet  surroundings  —  exposed  to  sun  and  shade  during 
the  winter  months,  —  and  where  alkali  salts  are  most  in 
evidence,  and  the  ground  wet.  The  facts  that  the 
deterioration  starts  on  the  surface  extending  inwards, 
and  that  the  water  being  carried  by  the  structures  has 
analytically  been  shown  not  to  be  responsible  for  the 
trouble,  would  indicate  that  the  deterioration  was  primar- 
illy  caused  by  the  ground  water  and  its  effects  on  the  con- 
crete. These  effects  vary  in  a  degree  from  the  surface 
spalling  off  in  what  results  in  a  pile  of  loose  gravel  below — 
to  a  condition  where  the  mass  becomes  of  a  slimy  con- 
sistency, like  so  much  lime  mortar,  and  mud.  As  a  rule 
samples  in  what  might  be  termed  an  intermediate  stage 
get  harder  if  permitted  to  dry  out  in  the  air  —  when  they 
become  coated  with  white  powdery  salts. 

Either  the  disintegration  is  due  to  soluble  compounds 
which  are  leached  out  of  the  concrete  leaving  it  inert, 
or  it  is  due  to  the  disruption  caused  by  the  crystallization 
of  the  salts  in  the  pores,  or  by  chemical  action  of  the 
substances  in  solution  with  the  constituents  of  the 
concrete. 

Any  conditions  which  will  tend  to  carry  the  salts 
from  the  soil,  to  the  concrete,  will  hasten  the  disintegration 
action  and  lessen  the  percent  of  alkali  necessary  to  cause 
destruction. 

A  volume  could  be  written  on  the  chemical  phases 
of  this  subject,  and  it  would  all  be  interesting;  but  as 
previously  stated,  this  paper  deals  primarily  with  the 
experimental  work  done  to  date  by  a  Committee  of  the 
Calgary  Branch  of  The  Institute. 


Experimental  Work  by  the  Concrete  Committee 

In  October  1918,  270  concrete  blocks  and  180  cylinders 
were  made  at  Calgary,  under  close  supervision. 

These  blocks  were  moulded  in  wooden  gang  moulds, 
10"  x  10"  x  30"  long,  and  the  cylinders  in  steel  moulds, 
8  inches  in  diameter  and  16  inches  long.  Two  hundred 
and  sixteen  blocks  were  made,  using  Western  Cement, 
and  54  from  Owen  Sound  Cement.  All  were  carefully 
marked  for  identification  purposes. 

All  materials  used  were  analyzed  physically  and 
chemically. 
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The  gravel  was  from  what  is  known  locally  as  the 
Carseland  Pit,  a  well  graded,  bank-run  material.  The 
water  was  from  a  City  of  Calgary  main.  Samples  of  soil 
and  ground  water  were  procured  from  each  hole  in  which 
a  specimen  was  placed. 

The  blocks  were  made  in  three  series. 

(A)  Screened,  sized  and  washed.  The  sand  was 
supposed  to  grade  uniformly  from  fine  to  coarse  —  not  to 
exceed  40%  by  weight,  passing  a  No.  30  screen,  and  not 
more  than  30%  by  weight,  passing  a  No.  100  screen; 
and  the  voids  were  not  to  exceed  35%. 

The  gravel  was  supposed  to  be  uniformly  graded  in 
sizes  from  \i"  to  2"  in  diameter,  and  the  voids  not  to 
exceed  40%. 

(B)  Bank  run  material,  washed. 
Bank  run  material  unwashed. 

Each  series  of  blocks  were  made  in  two  mixes. 
First,  1  —  2  —  4. 
Second,  1  —  1^  —  3. 
Of  each  mix,  three  blocks  were  plain. 
Three  were  treated  with  two  coats  of  soap  and  alum. 
z/i  lb.  of  castile  soap,  per  gallon  of  water,  heated  to 
180  deg.  F. 

2  oz.  of  alum  to  one  gallon  of  water,  heated  to  100 
deg.  F. 

1  coat  of  hot  alum  solution. 
1  coat  of  hot  soap  solution. 

1  coat  of  hot  alum  solution,  after  24  hrs.,  all  well 
brushed  in. 

Three  were  treated  with  water  gas  tar  and  coal 
gas  tar  as  follows: — 

First  coat,  refined  water  gas  tar  of  thin  consistency. 

Second  coat,  same,  and  immediately  after  the  first. 

Third  coat,  refined  coal  gas  tar,  applied  hot,  after 
coats  one  and  two,  were  well  soaked  in. 

Fourth  coat,  same  as  third,  after  third  coat  set. 

The  blocks  were  taken  from  the  moulds  in  48  hours 
and  cured  for  28  days,  after  which  they  were  placed  in 
the  ground  22  inches,  with  8  inches  exposed,  at  the  follow- 
ing points: 

(1)  On  top  of  a  high  hill  in  Calgary,  where  no  alkali 
conditions  were  likely  to  exist,  and  where  there  would  be 
no  ground  water  in  contact  with  them. 

(2)  Near  a  sewer,  in  a  low  lying  plot  of  ground,  in 
Burns-land,  Calgary,  generally  wet,  and  where  alkali 
conditions  had  given  evidence  of  being  bad. 

(3)  At  Strathmore,  in  a  low  lying  plot,  once  a  slough, 
where  alkali  conditions  seemed  bad,  and  where  they  would 
probably  be  wet  most  of  the  time. 

(4)  Near  Brooks,  in  a  low  lying  place,  where  the 
alkali  conditions  were  apparently  very  bad,  and  where 
they  would  be  wet  most  of  the  time  from  seepage  water 
from  an  irrigation  ditch. 

The  cylinders  which  were  all  made  of  Western 
Cement,  were  buried  at  the  foregoing  points,  and  62  were 
placed  in  the  Calgary  City  Hall  Laboratory. 


Conclusions  to  Date 

1st.  Laboratory  test  cylinders  are  all  relatively  lower 
in  strength  than  field  tests  because  of  the  difficulty  of 
maintaining  a  uniform  degree  of  moisture. 

2nd.  The  blocks  and  cylinders  located  in  the  Calgary 
district  show  no  disintegration  as  yet  because  of  the  fact 
that  the  ground  conditions  were  relatively  much  dryer 
than  normal. 

3rd.  The  blocks  at  Cassils  show  a  much  greater 
disintegration  than  those  at  other  locations  because  of 
the  greater  concentration  of  soil  solutions.  Those  at 
Strathmore  show  the  next  greatest  degree  of  disinteg- 
ration, because  of  less  concentration  of  soil  solutions  and 
possible  drying  out  at  certain  seasons. 

4th.  In  a  concrete  of  high  density,  where  absorption 
of  the  alkali  ground  water  appears  to  be  mainly  at  the 
surface  of  the  concrete,  the  action  appears  to  be  relatively 
slow  and  is  largely  in  the  nature  of  surface  action,  gradually 
extending  to  the  interior. 

In  a  concrete  of  low  density  and  relatively  high 
porosity  the  action  is  more  rapid  as  it  appears  to  take 
place  simultaneously  throughout  the  structure. 

The  more  porous  concrete  is  subject  to  the  action  of 
other  disintegrating  forces  of  a  physical  nature,  such  as 
frost  action  and  the  crystallization  of  salts  in  the  pore 
space. 

A  dense  concrete  mixture,  through  some  property  not 
determined,  such  as  low  percentage  of  pore  space  or  the 
character  of  this  pore  space,  results  in  a  greater  resistance 
to  the  action  of  the  alkali  ground  waters.  Apparently 
this  is  true  in  either  mixture  \-\y>-2>  or  1-2-4.  Chemical 
action  takes  place  over  relatively  small  distances,  direct 
contact  of  the  reacting  elements  being  necessary.  The 
more  porous  concrete  allows  this  more  intimate  contact 
throughout  the  structure;  and  consequently  more  rapid 
action  takes  place. 

5th.  The  presence  of  alkali  soil  solutions  does  not 
retard  the  setting  of  the  cement. 

6th.  The  action  is  undoubtedly  more  rapid  in  weaker 
mixtures  and  mixtures  of  low  density. 

7th.  No  apparent  difference  in  results  was  found  in 
blocks  and  cylinders  made  of  Eastern  and  Western 
cements. 


Continuation  of  Experiments 

The  investigations  are  being  continued  in  several 
lines  that  may  give  further  information. 

Blocks  after  approximately  twenty  months  curing  in 
the  Calgary  district  on  which  no  alkali  action  has  as  yet 
become  apparent,  have  been  transferred  to  the  Cassils 
location,  and  action  of  alkalis  will  be  noted. 

New  blocks  and  cylinders  are  being  prepared  from 
gunite,  and  these  alter  curing  will  be  placed  in  the  Cassils 
location  and  action  noted. 

Some  tests  are  being  made  on  waterproofing  com- 
pounds at  the  present  time. 
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The  important  practical  phase  of  this  matter  is  to 
have  further  investigation  work  carried  on  by  competent 
chemists  and  engineers,  working  in  close  co-operation 
with  one  another;  and  in  the  meantime  for  all  those 
concerned,  to  make  use  of  the  existing  data,  and  take  all 
possible  precautions  and  remedial  measures  to  prevent 
further  deterioration  to  the  existing  works.  In  this 
connection  the  following  points  should  be  noted. 

Desirable  Features  for  Concrete  in  Alkali  Soils 

(1)  Efforts  should  be  made  to  get  the  densest  possible 
mixture,  and  in  this  connection  the  smallest  quantity  of 
water  consistent  to  good  work  should  be  used;  in  other 
words:  a  quaking  mixture  should  be  made  of  a  workable 
mix  i.e.  to  a  consistency  that  will  permit  of  the  concrete 
flowing  around  the  reinforcement  with  thorough  puddling, 
and  not  so  as  to  cause  the  finer  particles  to  be  carried  to 
the  top  in  suspension  and  the  heavier  ones  to  settle. 
About  one  gallon  of  water  to  each  cubic  foot  of  concrete 
in  place  is  a  fair  average  for  a  good  mix. 

(2)  The  best  possible  materials  procurable  should  be 
used  —  and  the  best  graded  mixtures.  All  bank  run 
material  or  river  gravel  should  be  screened  out  and 
remixed  in  proper  proportions  —  based  on  proper  tests 
made  as  to  voids. 

(3)  It  is  desirable  that  all  material  should  be  washed, 
and  it  is  almost  essential  that  the  sand  should  be  washed ; 
and  in  this  connection  it  would  be  folly  to  assume  that 
sands  can  be  properly  selected  and  passed  on,  without 
proper  tests  having  been  made  on  them. 

(4)  More  care  should  be  exercised  in  making  field 
joints,  using  yj'  of  1  to  2  grout  on  the  junctions  between 
the  old  and  new  work. 

(5)  Where  chutes  are  used,  they  should  be  on  easy 
slopes  and  kept  down  to  the  shortest  possible  length. 

(6)  The  time  of  mixing  is  an  important  factor,  and 
it  is  now  generally  conceded  that  the  best  results  are 
obtained  from  machine  mixing  for  a  period  of  about 
\y2  to  2  minutes  continuous  revolving  of  the  mixing  drum. 

(7)  Backfilling  with  sand  and  gravel  with  the  coarser 
material  next  to  walls  and  plenty  of  weep  holes  are  all 
extremely  desirable,  and  particularly  on  such  types  of 
structures  as  have  been  previously  mentioned,  and  are 
more  easily  subjected  to  alkali  conditions. 

(8)  Closer  supervision  of  all  work  done,  by  men  who 
really  know  the  concrete  business  is  essential. 

(9)  Proper  seasoning  and  protection  from  the 
elements,  and  not  too  early  removal  of  the  forms  It  is 
important  to  remember  that  the  methods  and  operations 
adopted  in  mixing  concrete,  are  just  as  important  factors 
affecting  its  density,  strength  and  permanence,  as  are  the 
qualities  of  the  materials  used. 

(10)  The  use  of  gunite  and  gun  driven  asphalt  at 
normal  temperature  or  heated  are  being  tried  out,  and  are 
both  likely  to  prove  effective  methods  — not  only  of 
damp-proofing  and  waterproofing,  but  of  preventing  the 
ill  effects  of  alkali  salts  on  concrete  structures. 


Extract  from  'LlME  AND  Cements',  second  edition  by 

Earnest  A.  Dancaster  B.Sc,  A.I.C., 

London  Eng.,  1920. 

Super-Cement 

"A  variety  of  Portland  cement  was  introduced  by 
Mr.  J.  F.  Goddard  in  1915  under  the  name  of  Super- 
cement.  This  cement  is  manufactured  from  Portland 
cement  clinker  by  grinding  in  with  it  treated  gypsum 
instead  of  the  ordinary  gypsum  used  for  regulating  the 
setting  time.  Super-cement  was  originally  intended  to 
be  a  waterproof  Portland  cement,  that  is  to  say,  an 
ordinary  Portland  cement  to  which  material  was  added 
in  order  to  render  it  waterproof,  thus  obviating  the  dis- 
advantage of  having  to  entrust  the  mixing  of  the  water- 
proofing compounds  to  possibly  careless  or  ignorant 
workmen.  It  was  soon  found,  however,  that  the  cement 
prepared  in  this  manner  not  only  produced  a  waterproof 
mortar,  but  the  latter  was  also  much  stronger  than 
ordinary  Portland  cement  mortar,  thus  differing  from  the 
usual  waterproofing  materials,  which  tend  to  weaken  the 
cement  with  which  they  are  used.  The  increase  in 
strength  is  specially  marked  in  the  case  of  cement  and 
sand  mortar,  and  the  difference  increases  with  time. 
This  cement  requires  more  water  to  produce  a  paste  of 
'normal'  consistency  than  does  ordinary  Portland  cement, 
and  the  mortar  is  both  denser  and  harder.  It  is  too  soon 
to  say  definitely  in  what  manner  this  addition  of  the 
treated  gypsum  acts  upon  the  cement,  but  it  certainly 
is  neither  a  mere  water  repellent  nor  a  pore  filler.  The 
main  effect  appears  to  be  to  bring  about  a  more  complete 
hydration  of  the  cement  particles.  A  number  of  tests 
with  this  cement  have  been  carried  out  by  the  author, 
and  also  by  others,  and  it  has  been  found  that  the  same 
cIm£er  invariably  yields  a  stronger  cement  when  ground 
with  the  treated  gypsum  than  it  does  when  ground  in  the 
ordinary  way. 

The  following  tensile  and  crushing  results  were 
obtained  by  Messrs.  David  Kirkaldy  &  Son.  Both  the 
Portland  cement  and  the  Super-cement  were  made  from 
the  clinker,  but  the  former  was  ground  with  ordinary 
gypsum  and  the  later  with  the  treated  material. 


Summary  of  Tests 

Tensile  Strength 
Ordinary  Cement 

Neat  cement.  3  parts  standard  sand, 

1    7)dTt    CC7)%C7lt 

Gauged  with  23%  water.  Gauged  with  9%  water. 

Age  7  days 660  lbs.        Age    7  days 371  lbs. 

28  843     "  "    28     "     425     " 

90     "     806     "  "    90    "             453     " 

6  mos 872     "  "      6  mos 845     " 

Super-Cement 

Age  7  days 746  lbs.        Age    7  days 408  lbs. 

28     "     865     "  "    28     "     .         471  " 

90     "     899     "  "    90     "          "501  " 

6  mos 894    "  "      6  mos 511  " 
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Crushing  Strength 


Ordinary  cement. 
1   &  3. 


Super-Cement. 
1   &  8. 


Age  7  days 3260  lbs.  Age    7  days.  .  .  .4030  lbs. 

"    28     "     4470    "  "    28     "     ....5400    " 

"    90    "     5080    "  "    90     "     ....6320    " 

"     6  mos 6580    "  "      6  mos 7500     " 

The  tensile  tests  given  below  were  carried  out  by  the 
Author. 

Tensile  Strength 


Ordinary  Portland  Cement 

Neat  cement.  •     8  parts  standard  sand, 

1  part  cement. 
Gauged  with  25%  water.  Gauged  with  10%  water. 


Age  7  days 592  lbs. 

"    28     "     661     " 

"    90     "     698     " 


Age    7  days 263  lbs. 

"    28     "     314     " 

"    90    "     343     " 


Super-Cement 

Age  7  days 703  lbs.        Age    7  days 398  lbs. 

"    28     "     776     "  "    28     "     426    " 

"    90     "     814     "  "    90    "     457    " 

This  cement  may  truly  be  described  as  a  waterproof 
cement.  It  is  found  that  a  slab  one  inch  thick,  made  of 
a  mortar  composed  of  1  part  by  weight  of  Super  cement 
to  one  part  of  washed  sand,  will  keep  back  water  under 
a  pressure  of  over  300  lbs.,  per  square  inch.  The  cement 
is  also  petrol  proof,  a  similar  slab  having  been  found  to 
keep  back  petrol  under  a  pressure  of  50  lbs.,  per  square 
inch  for  67  days.  At  the  end  of  this  period  the  test  was 
stopped  and  the  slab  broken,  when  it  was  found  that  no 
penetration  had  taken  place.  Advantage  has  already 
been  taken  of  this  property,  a  number  of  storage  tanks 
for  petrol  having  been  built  with  Super  cement  reinforced 
concrete  at  various  aerodromes.  It  is  probable  that  when 
this  material  becomes  more  widely  known  it  will  be  not 
only  universally  used  where  ever  waterproof  cement 
work  is  required,  but  also  in  ordinary  work  where  a  high 
quality  of  reinforced  concrete  is  desired." 

It  is  not  the  purpose  of  this  paper  to  attempt  to 
discourage  in  any  way  the  rapidly  growing  use  of  cement 
in  its  manifold  forms  of  application,  but  rather  with  the 
belief  that  "Forewarned  is  Forearmed"  by  calling  atten- 
tion to  the  dangers  which  exist,  and  the  necessity  of 
taking  all  possible  steps  to  avert  trouble  and  financial 
loss. 

The  whole  question  serves  as  an  illustration  of  the 
inter-relation  of  chemistry  and  engineering  which  exists 
on  many  of  the  Public  Works  being  carried  on  at  the 
present  date. 


Discussion  on  Western  Concrete 
Conditions 

Following  the  reading  of  his  Paper  on  Concrete  in  Alkali 

Soil  by  A.  S.  Dawson,  M.E.I.C,  at  the  Western 

Professional  Meeting  at  Banff,  Aug. 

B.  Stuart  McKehzie,  M.E.I.C. 

I  was  in  Saskatoon  when  this  question  was  discussed 
and  I  had  the  more  or  less  honour  on  that  occasion  of 
giving  our  experiences  in  Manitoba.  At  that  time  I 
learned  for  the  first  time  of  the  extent  to  which  the  work 
had  been  carried  on  in  Alberta  by  the  Calgary  Branch 
and  I  congratulated  them  then,  and  I  wish  to  congratulate 
the  Committee  again  on  the  work  they  have  done,  and 
especially  Mr.  Dawson  on  the  very  clear  way  he  has  put 
this  subject  to  us.  It  is  clear  to  me  at  least,  but  perhaps 
it  is  not  so  clear  to  those  who  are  not  familiar  with,  or  do 
not  realize  the  seriousness  of  the  subject.  I  do  not  want 
to  go  into  the  matter  in  too  much  detail.  There  is  some 
difficulty  in  deciding  just  how  this  subject  can  be  tackled. 
People  who  are  not  interested  in  the  subject  do  not  seem 
to  realize  the  seriousness  of  the  matter  and  it  is  a  very 
difficult  thing  to  obtain  their  interest  and  co-operation. 
In  Manitoba  we  cannot  come  before  you  with  a  description 
of  any  field  experiments.  We  have  not  done  any  as  yet, 
but  unfortunately  we  have  practical  demonstrations  which 
were  carried  on  in  spite  of  ourselves,  which  are  exceedingly 
serious.  Since  the  meeting  in  Saskatoon,  we  have  had  an 
experience  on  the  new  aqueduct  and  as  this  is  a  kind  of  a 
family  gathering  I  think  I  am  perfectly  safe  in  speaking 
freely  on  it.  I  was  appointed  as  a  member  of  a  Commis- 
sion to  look  into  the  question  about  a  year  ago.  Some 
of  this  structure  has  only  been  in  the  ground  three  years. 
A  great  deal  of  this  aqueduct  has  been  drained  but  this 
four  miles  was  not  under-drained.  The  particular  section 
is  eight  feet  pressure  pipe,  about  eight  inches  thick  in  the 
barrel  and  was  constructed  in  place.  Some  of  the  other 
parts  are  lock  joint  pipe  construction.  This  pipe  had 
been  built  by  the  use  of  metal  forms,  which,  as  you  know, 
necessitate  the  use  of  a  bolt  to  tie  the  outside  and  the 
inside  forms  together.  When  the  forms  are  removed,  the 
bolt  has  to  be  taken  out,  which  leaves  a  hole  through  the 
barrel;  this  is  grouted  up  and  the  repair  made.  The  first 
evidence  was  in  one  of  these  bolt  holes.  W.  G.  Chace, 
M.E.I.C,  the  chief  engineer,  noticed  this  condition  and 
a  repair  was  made,  the  surface  of  the  pipe  being  plastered 
over  and  this  is  where  the  first  action  came.  We  inspected 
this  area  and  found  this  action  had  gone  on  under  this 
patch.  I  mentioned  this  for  the  reason  that  one  of  the 
members  of  the  Committee  went  over  it  and  made  the 
assertion  that  the  damage  was  solely  on  account  of  the 
patch.  We  went  over  the  line  and  in  some  places  there 
was  no  action  whatever  and  other  places  it  was  very 
slight.  About  a  year  after,  I  mention  the  fact  it  was  a 
year  because  it  took  a  year  before  any  action  could  be 
obtained  from  any  of  the  Commissioners  of  the  district 
who  were  vitally  concerned  in  the  structure,  on  which 
they  had  spent  so  much  money,  a  meeting  of  our 
Commission  was  held.  At  this  meeting  there  were  five 
members  of  the  Commission  and  four  of  us  were  absolutely 
at  one  in  our  opinion  it  was  a  serious  matter.    One  of  the 


482 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


Committee  took  absolutely  the  opposite  ground  and  made 
a  most  wonderful  display  of  demonstrating  his  position. 
He  assured  the  Commissioners  that  when  concrete  was 
put  into  place,  the  action  of  the  air  had  a  certain  oxid- 
izing and  put  an  armour  around  the  surface,  which  was 
absolutely  impregnable  and  assured  them  he  knew  it  was 
all  right  and  they  need  not  worry  at  all.  He  told  them 
the  expenditure  we  four  recommended  was  absolutely 
ridiculous  and  he  said  that  the  question  of  alarming  them 
was  a  perfectly  insane  thing  on  our  part.  A  member  of 
our  Commission,  told  the  water  Committee,  that  he  had 
not  the  faith  in  this  armour  that  this  other  gentleman  had, 
and  explained  that  doctors  would  assure  patients  that  as 
long  as  they  kept  breathing  they  would  keep  alive,  but  a 
great  many  people  died  notwithstanding.  He  said,  "That 
is  our  position  in  this  matter",  and  he  said,  "This  action 
is  going  on  whether  you  believe  it  or  not."  Now  in  our 
municipal  work  in  Winnipeg,  there  was  a  report  presented 
by  the  Inspector  of  Sewers,  and  he  has  reported  an  enorm- 
ous amount  of  alkali  action  in  the  city  sewers.  There 
are  forty-four  and  a  half  miles  of  our  sewers  in  Winnipeg 
just  about  ready  to  collapse.  That  is  a  frightful  condi- 
tion. I  speak  from  personal  knowledge  of  these  things, 
a  rather  unpleasant  knowledge  I  may  say.  I  have  been 
down  in  many  of  these  structures  and  it  really  is  a  most 
disturbing  condition.  You  can  go  along  these  large 
trunk  sewers,  put  your  hand  right  into  the  surface  and  go 
right  through  to  the  clay  on  the  outside.  When  you 
consider  the  fact,  that  you  cannot  drain  these  structures 
and  there  is  no  way  of  getting  at  them,  the  problem  is  a 
very  serious  a*nd  a  very  difficult  one.  When  this  report 
was  presented  to  the  council,  one  of  the  aldermen,  who 
was  a  former  mayor  of  the  City,  got  up  and  remarked, 
"This  report  we  have  received  from  our  Superintendent 
of  Sewers  makes  me  tired.  There  is  too  much  of  this 
scientific  investigation  going  on  altogether."  That  is  a 
serious  thing  to  say.  I  have  a  letter  on  my  file  from  an 
official  of  our  province,  I  am  getting  personal  here  but  I 
think  I  should,  I  have  a  letter  on  my  file  in  my  office,  in 
which  he  does  us  the  honour  to  say  that  our  whole  investiga- 
tion is  done  with  one  object  and  that  only,  and  that  is  to 
defend  bad  work.  There  is  no  such  thing  as  alkali  action, 
the  whole  thing  is  bad  work,  and  we  are  trying  to  cover 
it  up.     You  can  see  our  difficulty. 

The  Committee  of  The  Institute  has  been  in  operation 
for  some  little  time.  I  think  this  is  the  first  year  it  has 
been  called  a  Committee  of  the  Western  provinces  acting 
as  an  Institute  Committee.  Heretofore  we  have  had  our 
various  provincial  Committees.  I  am  a  member  of  our 
own,  Mr.  Dawson  of  Alberta  and  Prof.  MacKenzie  of 
Saskatchewan.  Now  we  feel  that  this  matter  has  got 
to  be  tackled  on  a  thoroughly  organized  basis  and  we 
wish  to  present  a  statement  of  our  attitude  on  the  matter 
in  the  form  of  a  resolution  which  we  will  put  before  the 
meeting  and  which  will  be  open  for  discussion.  We  want 
to  have  the  thing  in  shape  so  that  we  can  transmit  it 
to  the  council.  This  is  the  form  in  which  we  have  expres- 
our  feelings  in  the  matter. 

"That  fifteen  thousand  dollars  per  annum  for  three 
years  be  secured  lor  investigation  purposes  by  specialists 
engaged  to  devote  their  entire  time  to  work." 


"That  the  existing  committee  be  authorized  by 
Council  to  make  definite  application  for  necessary  funds 
from  all  interested  bodies." 

"That  work  be  carried  on  under  jurisdiction  of 
existing  committee  who  will  act  in  advisory  capacity." 

"That  Council  be  asked  to  ratify  this  manner  of 
dealing  with  the  problem." 

I  would  therefore  move  this  resolution.  We  have 
put  it  in  this  form  so  that  it  might  be  passed  and  that 
we  might  get  the  authority  or  at  least  the  endorsement 
of  this  meeting.  The  resolution  can  then  be  transmitted 
to  the  council  at  The  Engineering  Institute  in  Montreal. 
(Applause.) 

Prof.  C.  J.  MacKenzie,  A.M.E.I.C.:  I  take  great 
pleasure  in  formally  seconding  that  motion. 

The  Chairman:  You  have  all  heard  the  resolution. 
I  do  not  think  I  need  go  into  the  details.  The  substance 
is  that  the  sum  of  $15,000.00  be  secured  from  the  various 
parties  interested  in  this  work,  that  is,  $15,000.00  per 
annum  for  a  certain  period,  three  years,  this  amount  to 
cover  cost  of  organized  investigation. 

All  in  favour  of  that  resolution. 

(The  resolution  was  put  to  the  meeting  and  declared 
carried  unanimously.) 


Some  Notes  on  The  History  of 

Investigating  Alkaki  Action 

on  Concrete 

Discussion  of  Mr.  Dawson's  Paper  on  Action  of  Alkali 
on  Concrete. 

Professor  C.  J.  Mackenzie,  A.M.E.I.C. 

I  do  not  propose  to  enter  into  a  detailed  discussion 
of  the  paper  we  have  just  heard  at  this  late  hour,  for  as 
your  chairman  has  suggested,  a  thorough  analysis  would 
take  more  time  than  we  have  available. 

First,  let  me  congratulate  Mr.  Dawson  on  his  very 
interesting  paper,  which  shows  that  he  and  his  associates 
have  done  a  large  amount  of  investigation  work  and  are 
well  aware  of  the  importance  of  the  Alkali  Problem. 
Mr.  Dawson  has  told  us  that  this  problem  has  been 
recognized  for  the  past  fifteen  years,  and  we  know  that 
the  similar  one  of  Sea  Water  Action  dates  back  to  a  much 
earlier  period,  but  on  account  of  the  fact  that  alkali 
action  is  restricted  to  the  Western  areas  of  Canada  and 
United  States,  it  has  remained  a  comparatively  local 
problem  to  the  engineering  profession,  with  the  conse- 
quence that  considerable  confusion  of  ideas  and  misunder- 
standing has  existed. 

In  the  past  there  have  been  many  men,  reputable 
engineers  and  others,  who  contended  that  there  was  no 
such  thing  as  Alkali  Action  on  Concrete,  and,  due  to  the 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


483 


complexity  of  conditions  for  a  long  time  we  were  not 
able  to  submit  positive  proof  to  the  contrary.  For 
instance,  one  structure  would  be  found  standing  up 
under  alkali  conditions,  while  another  would  be  materially 
disintegrated.  Again  on  the  same  structure  one  portion 
would  be  affected  while  the  remainder  would  be  unaffected. 
Naturally  this  led  to  the  contention  that  the  disintegration 
was  due  to  either  bad  workmanship,  bad  material,  or 
both.  But  we  may  now  say  that  the. first  phase  of  the 
investigation  has  been  passed  and  I  do  not  think  that 
anybody  who  will  go  into  the  results  of  experiments 
available  today,  can  deny  that  even  a  good,  well  made 
concrete  will  be  affected  by  Alkali  Ground  Waters  of 
certain  concentrations. 

In  the  past  there  were  numerous  engineers  who  made 
concrete  of  excellent  quality  which  afterwards  was  badly 
disintegrated  on  exposure  to  alkali  conditions.  These 
engineers  knew  well  that  the  concrete  was  of  a  high  grade, 
but  when  asked  by  those  who  doubted  the  action,  for 
the  exact  qualities  of  the  concrete,  were  unable  to  submit 
strength  tests,  etc. 

Our  Saskatchewan  Committee  on  Alkali  started  some 
investigation  work  over  a  year  ago  with  the  object  of 
clearing  up  the  above  points  if  possible.  Accordingly  we 
mixed  concrete  blocks  under  rigid  laboratory  control  in 
the  shape  of  cubes  of  12"  sides.  These  we  exposed  to 
actual  field  conditions  in  Saskatoon,  and  I  have  photos 
here  today  taken  after  one  year's  exposure,  showing  that 
in  this  short  time  concrete  of  far  better  than  ordinary 
1-2-4  concrete  is  being  gradually  disintegrated  by  alkali 
waters  whose  concentration  is  about  1%. 

The  other  question  of  the  doubters  which  needed 
answering  was,  "How  do  you  explain  the  fact  that  a 


portion  of  your  structure  shows  signs  of  disintegration 
while  contiguous  portions  are  unaffected?" 

The  answer  to  this  is  now  available  as  follows. 
Disintegration  is  caused  when  the  concentration  of  the 
alkali  solution  reaches  a  certain  strength,  and  it  has  been 
clearly  proved  that  the  concentration  in  the  ground  varies, 
for  some  reason  not  yet  determined,  as  much  as  100%  in 
only  a  few  feet.  We  found  that  in  the  same  trench  one 
series  of  block  was  decidedly  affected  while  only  25  feet 
away  another  series  of  equal  and  inferior  quality  showed 
no  effect  whatever.  Chemical  analysis  of  the  ground 
water  at  these  two  points  showed  that  in  the  former  the 
concentrations  were  50  to  100%  greater  than  in  the 
latter.  This  clearly  answers  the  above  question.  I 
should  like  to  state  here  that  Mr.  G.  M.  Williams  of  the 
Bureau  of  Standards,  Washington,  who  has  done  more 
work  on  this  problem  than  any  other  investigator  in 
America,  pointed  out  the  above  conclusion  previous  to 
our  own  inspection. 

Now  that  we  have  passed  the  first  phase  in  this 
problem  when  we  can  say  with  assurance  that  even  the 
best  concrete  if  exposed  to  alkali  action  of  sufficient 
concentration  will  be  eventually  disintegrated,  we  must 
look  forward  to  the  next  phase  which  for  a  successful 
end  must  be  participated  in  by  both  chemist  and  engin- 
eer, and  I  believe  that  it  will  be  a  major  problem  for  both. 
The  chemist  will  be  asked  to  discover  the  exact  reactions 
that  take  place  and  to  provide,  if  possible,  a  remedy. 
The  engineer  must  adapt  all  findings  of  the  chemist  to 
practice,  investigate  thoroughly  the  relative  part  played 
by  grading  of  aggregate,  consistency,  mix,  permeability, 
etc.,  and  further,  providing  the  chemist  can  find  no 
remedy,  and  this  is  by  no  means  guaranteed,  the  engineer 
must  still  carry  on  and  evolve  standards  of  practice  for 
concrete  work  in  alkali  soils. 
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Dates  of  Professional  Meetings 

The  Eighth  General  Professional  Meeting  will 
be  held  in  Halifax,  October  13th,  14th  and  15th. 

The  Annual  and  Annual  General  Professional 
Meeting  will  be  held  in  Toronto  on  February  1st, 
2nd  and  3rd,  1921. 


Remuneration  of  Engineers 

The  report  of  the  Committee  on  Remuneration  of 
Engineers  of  The  Institute,  presented  to  Council  at  the 
August  meeting  and  published  in  the  September  Journal, 
shows  a  decided  leaning  towards  the  recommendation 
to  adopt  the  report  of  the  Committee  on  Classification 
and  Compensation  of  Engineers  of  Engineering  Council, 
issued  under  date  of  December  15th,  1919.  Inasmuch  as 
this  report  has  not  yet  been  published  by  The  Institute 
and  for  the  benefit  of  the  members  who  have  not  yet 
seen  a  copy  of  it  the  many  points  of  the  report  covering 
classification  and  compensation  are  reproduced.  It  will 
be  seen  that  eight  grades  are  recommended. 

Professional  Service 

Grade  1.— Chief  Engineer 

Duties—  To  act  in  chief  administrative  charge  of  a  technical 
organization,  or  of  a  main  division  thereof;  to  determine  the  general 
policies  of  the  organization  under  the  limitations  imposed  by  law, 
regulation,  or  other  fixed  requirement;  to  have  final  responsibility  for 
the  preparation  or  reports,  cost  estimates,  designs,  and  specifications 
and  for  the  construction,  maintenance,  or  operation  of  engineering 
works  or  projects;  to  have  full  charge  of  the  collection  and  presentation 
of  data  for  and  the  conduct  of  valuation  proceedings;  to  conduct  or 
direct  the  most  comprehensive  lines  of  engineering  research. 

Qualifications. — Training  and  experience  of  a  character  to  give 
substantial  evidence  of  engineering  knowledge  and  ability  or  of  executive 
capacity  of  highest  order  along  lines  of  work  similar  to  those  involved 
in  the  position  to  be  occupied  and  of  at  least  twelve  years'  duration, 
of  which  at  least  four  years  shall  have  been  spent  in  duties  of  Engineer, 
or  their  equivalent,  and  at  least  five  years  in  responsible  charge  of 
important  work  or  projects.  Fundamental  training  equivalent  to 
that  represented  by  professional  degree  granted  upon  the  completion 
of  a  standard  course  of  engineering  instruction  in  an  educational  insti- 
tution of  recognized  standing  or,  in  absence  of  such  degree,  at  least 
four  years  of  additional  experience.  The  completion  of  each  full 
year  of  such  standard  course  shall  be  considered  the  equivalent  of 
one  year  of  such  additional  experience. 

Grade  2. — Engineer 

Duties. — Under  general  administrative  direction  and  within  the 
limits  of  the  general  policies  of  the  organization,  to  have  responsible 
charge  of  and  to  initiate  and  determine  policies  for  a  major  subdivision 
of  an  organization;  to  prepare  for  final  executive  action  reports,  cost 
estimates,  designs,  specifications,  and  valuation  studies  and  data;  to 
have  immediate  charge  of  the  construction,  maintenance,  or  operation  of 
engineering  works  or  projects  of  major  importance;  to  conduct  or  direct 
major  lines  of  engineering  research;  or  to  furnish  for  executive  action 
expert  or  critical  advice  on  engineering  works,  projects  or  policies. 

Qualifications. — Active  professional  practice  or  executive  charge  of 
work  for  at  least  eight  years,  of  a  character  to  demonstrate  a  high 
degree  of  initiative  and  of  ability  in  the  administration,  design,  or 
construction  of  engineering  work  or  projects  of  major  importance,  of 
which  at  least  three  years  shall  have  been  spent  in  duties  of  Senior 
Assistant  Engineer,  or  their  equivalent,  and  at  least  three  years  in 
responsible  charge  of  work.  Fundamental  training  equivalent  to  that 
represented  by  professional  degree  granted  upon  the  completion  of  a 
standard  course  of  engineering  instruction  in  an  educational  institu- 
tion of  recognized  standing  or,  in  absence  of  such  degree,  at  least  four 
years  of  additional  experience.  The  completion  of  each  full  year  of 
such  standard  course  shall  be  considered  the  equivalent  of  one  year  of 
such  additional  experience. 
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Grade  3. — Senior  Assistant  Engineer 


Sub-Professional  Service 


Duties. — Under  general  administrative  and  technical  direction,  to 
be  in  responsible  charge  of  an  intermediate  division  of  an  organization; 
to  exercise  independent  engineering  judgment  and  assume  responsibility 
in  studies  and  computations  necessary  for  the  preparation  of  reports, 
cost  estimates,  designs,  specifications,  or  valuations;  to  have  immediate 
charge  of  the  construction,  maintenance,  or  operation  of  important 
engineering  works  or  projects;  or  to  conduct  or  direct  important  lines  of 
engineering  research. 

Qualifications. — Active  professional  practice  or  executive  charge 
of  work  for  at  least  five  years,  of  which  at  least  three  years  shall  have 
been  spent  in  duties  of  Assistant  Engineer,  or  their  equivalent,  with 
at  least  one  year  in  responsible  charge  of  work.  Fundamental  training 
equivalent  to  that  represented  by  professional  degree  granted  upon  the 
completion  of  a  standard  course  of  engineering  instruction  in  an 
educational  institution  of  recognized  standing  or,  in  absence  of  such 
degree,  at  least  four  years  of  additional  experience.  The  completion 
of  each  full  year  of  such  standard  course  shall  be  considered  the 
equivalent  of  one  year  of  such  additional  experience. 


Grade  4. — Assistant  Engineer 

Duties. — Under  specific  administrative  and  technical  direction,  to 
be  responsible  for  the  conduct  of  the  work  of  a  minor  subdivision  of 
an  organization;  to  collect  and  compile  data  for  specific  items  of  engi- 
meering  studies;  to  take  immediate  charge  of  field  survey  projects  and  of 
the  design  and  construction  of  minor  engineering  work ;  to  lay  out  and 
develop  work  from  specifications  and  to  supervise  the  work  of  a  drafting 
or  computing  force;  or  to  conduct  specific  tests  or  investigations  of 
apparatus,  material,  or  processes. 

Qualifications. — Experience  for  at  least  two  years  in  duties  of 
Junior  Assistant  Engineer  or  their  equivalent.  Fundamental  training 
equivalent  to  that  represented  by  professional  degree  granted  upon  the 
completion  of  a  standard  course  of  engineering  instruction  in  an 
educational  institution  of  recognized  standing  or,  in  absence  of  such 
degree,  at  least  four  years  of  additional  experience.  The  completion  of 
each  full  year  of  such  standard  course  shall  be  considered  the  equivalent 
of  one  year  of  such  additional  experience. 


Grade  5. — Junior  Assistant  Engineer 

Duties. — Under  immediate  supervision,  to  perform  work  involving 
the  use  of  surveying,  measuring,  and  drafting  instruments;  to  take 
charge  of  parties  on  survey  or  construction  work;  to  design  details  from 
sketches  or  specifications;  to  compute  and  compile  data  for  reports  or 
records;  to  inspect  or  investigate  minor  details  of  engineering  work; 
or  to  perform  routine  tests  of  apparatus,  material,  or  processes. 

Qualifications. — No  experience  required  other  than  that  involved  in 
securing  a  professional  degree  upon  the  completion  of  a  standard  course 
of  engineering  instruction  in  an  educational  institution  of  recognized 
standing;  but  in  absence  of  such  degree,  a  high  school  education  or  its 
equivalent  is  required  and  at  least  four  years'  experience  in  the  use  of 
surveying,  measuring  or  drafting  instruments,  or  the  computation  and 
compilation  of  engineering  data,  together  with  evidence  of  a  knowledge 
of  the  fundamentals  of  engineering  science  sufficient,  with  further 
experience,  to  qualify  for  the  higher  professional  grades.  The  comple- 
tion of  each  full  year  of  such  standard  course  of  engineering  instruction 
shall  be  considered  as  the  equivalent  of  one  year  of  experience. 


Grade  6. — Senior  Aid,  Office 

Duties. — To  supervise  the  plotting  of  notes  and  maps,  and  to  direct 
the  work  of  a  drafting  or  computing  squad. 

Qualifications. — Experience  for  at  least  five  years  in  tracing,  letter- 
ing, drafting,  and  computing,  of  which  at  least,  three  years  shall  have 
been  spent  in  the  duties  of  draftsman.  Education  equivalent  to  gradua- 
tion from  high  school.  The  completion  of  each  full  year  of  a  standard 
course  of  engineering  instruction  in  an  educational  institution  of 
recognized  standing  shall  be  considered  as  the  equivalent  of  the  experi- 
ence otherwise  required,  with  the  provision,  however,  that  at  least  one 
year  shall  have  been  spent  in  the  duties  of  draftsman. 

Grade  6. — Senior  Aid,  Field 

Duties. — To  direct  work  of  field  party  on  surveys  or  construction; 
to  keep  survey  notes  and  engineering  records;  to  supervise  construction 
or  repair  work;  to  direct  the  work  of  computing  surveys  and  estimates; 
to  direct  the  work  of  making  minor  engineering  computations. 

Qualifications. — Experience  for  at  least  five  years  in  the  use  and 
care  of  surveying  instruments,  of  which  at  least  three  years  shall  have 
been  spent  in  the  duties  of  instrumentman.  Education  equivalent  to 
graduation  from  high  school.  The  completion  of  each  full  year  of  a 
standard  course  of  engineering  instruction  in  an  educational  institu- 
tion of  recognized  standing  shall  be  considered  as  the  equivalent  of 
the  experience  otherwise  required,  with  the  provision,  however,  that  at 
least  one  year  shall  have  been  spent  in  the  duties  of  instrumentman. 

Grade  7. — Aid,  Office 

Duties. — To  prepare  general  working  drawing  where  design  is 
furnished;  to  plot  notes  and  prepare  maps;  to  design  simple  structures; 
to  make  computations  and  compile  data  for  reports  and  records;  to 
check  plans,  surveys,  and  other  engineering  data. 

Qualifications. — Experience  for  at  least  two  years  in  tracing,  letter- 
ing, drafting,  and  computing.  Education  equivalent  to  graduation 
from  high  school  and  familiarity  with  the  use  of  the  slide  rule,  and  of 
logarithmic  and  other  simple  mathematical  tables.  The  completion  of 
each  full  year  of  a  standard  course  of  engineering  instruction  in  an 
educational  institution  of  recognized  standing  shall  be  considered  as  the 
equivalent  of  the  experience  otherwise  required. 

Grade  7.— Aid,  Field 

Duties. — To  run  surveying  insturments  and  to  adjust  and  care 
for  same;  to  compute  surveys  and  estimates;  to  make  minor  engineer- 
ing computations;  to  inspect  incidentally  construction  or  repair  work. 

Qualifications.— Experience  for  at  least  two  years  in  the  duties  of 
rodman.  Education  equivalent  to  graduation  from  high  school  and 
familiarity  with  the  construction,  operation,  and  care  of  surveying 
instruments.  The  completion  of  each  full  year  of  a  standard  course  of 
engineering  instruction  in  an  educational  institution  of  recognized 
standing  shall  be  considered  as  the  equivalent  of  the  experience  other- 
wise required. 

Grade  8. — Junior  Aid,  Office 

Duties. — To  trace  and  letter  maps  and  plans;  to  make  simple  draw- 
ings from  sketches  and  data;  to  make  minor  calculations. 

Qualifications. — Education  equivalent  to  graduation  from  high 
school. 
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Grade  8. — Junior  Aid,  Field 

Duties. — To  run  tape  or  leveling  rod;  to  perform  other  miscel- 
laneous subordinate  duties  in  survey  party  in  field  or  office,  as  directed. 

Qualifications.— Education  equivalent  to  graduation  from  high 
school. 


Experience  Equivalents  for  Post -Graduate  Work 

The  completion  of  each  full  year  of  post-graduate  work  in  the 
specific  subject  of  study  or  investigation  appropriate  to  a  particular 
service  or  branch  of  service  shall  be  considered  the  equivalent  of  one 
and  one-half  years  of  general  experience,  but  such  substitution  shall 
not  thus  be  made  for  more  than  four  years  of  such  experience  or  be 
considered  as  reducing  the  requirements  in  any  grade  of  the  number 
of  years  engaged  in  the  conduct  or  direction  of  responsible  work. 

An  examination  of  the  schedule  shows  that  the  minimum  experience 
requirements  for  the  various  grades  may  be  briefly  summarized  as 
follows: 


Service 

Sub-professional. 


Professional . 


Experience  in  Years 

With  Degree  in  Without  Degree 

Grade                  Engineering  in  Engineering 

.8— Junior  Aid 0  0 

7— Aid 0  2 

6 — Senior  Aid 0  5 

.  5 — Junior  Assistant 

Engineer 0  4 

4 — Assistant  Engineer.  2  6 
3 — Senior  Assistant 

Engineer ...          5  9 

2— Engineer 8  12 

1 — Chief  Engineer ....  12  16 


Some  Title  Equivalents  in  Common  Use 

The  following  table  illustrates  the  practicability  of  adapting  the 
proposed  classification  to  any  particular  grade  or  branch  of  the  engineer- 
ing service  and  in  such  a  way  as  to  clearly  retain  a  description  of  the 
relative  rank. 


Professional  Service 

1. — Chief  Engineer 


Chief  Engineer 
State  Engineer 
City  Engineer 

Chief  Engineer  of  Maintenance 
of  Way 


Deputy  Chief  Engineer 
Deputy  State  Engineer 
Deputy  City  Engineer 
Director,  etc. 


2. — Engineer 


Electrical  Engineer 
Mechanical  Engineer 
Mining  Engineer 
Chemical  Engineer 
Bridge  Engineer 
Sanitary  Engineer 
Tunnel  Engineer 
Maintenance  of  Way  Engineer 
Signal  Engineer 
Highway  Engineer 


Division  Engineer 
District  Engineer 
Sewer  Engineer 
Topographical  Engineer 
Landscape  Engineer 
Hydraulic  Engineer 
Geodetic  Engineer 
Structural  Engineer 
Valuation  Engineer 
Designing  Engineer,  etc. 


3.— Senior  Assistant  Engineer 

Senior  Assistant  Electrical  Engineer 
Senior  Assistant  Mechanical  Engineer 
Senior  Assistant  Mining  Engineer 
Senior  Assistant  Chemical  Engineer 
Senior  Assistant  Bridge  Engineer,  etc. 

4. — Assistant  Engineer 

Similar  to  Senior  Assistant  Engineer 

5. — Junior  Assistant  Engineer 

Engineer  Inspector,  etc. 

Sub-Professional  Service 

6. — Senior  Aid 


Office:    Chief  Draftsman 
Chief  Computer 


Office:    Draftsman 
Computer 


Field:    Chief  Instrumentman 
Chief  Inspector 


7.— Aid 


Field :    Instrumentman 
Inspector 


8. — Junior  Aid 


Office:    Junior  Draftsman 
Tracer 


Field :    Rodman 
Tapeman 


Schedule  of  Salaries  Suggested  for  Discussion 

T  otal  Years  Experience 
Required  to  Qualify 
With  Pro-  Without  Pro- 
fessional        fessional  Salary  Range 
Grade                                                   Degree            Degree    Minimum  Maximum 

8— Junior  Aid 0  1,080    $1,560 

7— Aid 2  1,680      2,400 

6— Senior  Aid 5  2,520      3,240 

5— Junior  Assistant  Engineer 0  4  1,620      2,580 

4— Assistant  Engineer 2  6  2,700      4,140 

3— Senior  Assistant  Engineer 5  9  4,320      5,760 

2— Engineer 8  12  5,940  No  limit 

1— Chief  Engineer 12  16  8,100  No  limit 

Applying  the  average  proposed  salary  to  the  present  incumbents  of 
these  positions  as  reported  in  the  State  and  Municipal  services,  it  will 
be  found  that  there  would  be  a  resulting  increase  in  annual  compensa- 
tion totaling  about  $5,500,000  as  compared  with  a  total  increase  of 
$2,500,000  recommended  by  the  service  heads,  against  which  should, 
however,  be  charged  the  economy  growing  out  of  the  increased  efficiency 
brought  about  by  a  restoration  of  morale. 

The  Committee  is  not  prepared  at  this  time  to  recommend  the 
adoption  of  any  definite  schedule  of  compensation,  and  it  is  not  at  all 
clear  as  to  the  wisdom  of  fixing  even  a  minimum  limit  on  the  highest 
grades  of  service  or  of  keeping  the  maximum  of  one  grade  below  the 
minimum  of  the  grade  above,  all  of  which  questions  are  now  receiving  its 
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serious  consideration,  as  is  also  the  question  concerning  the  provision 
to  be  made  for  advancing  within  the  limits  of  a  grade,  for  which  a  plan  is 
suggested  by  the  Federal  Section.  Under  this  plan  it  is  proposed  at 
yearly  intervals,  through  ratings  determined  by  a  Personnel  Board, 
to  provide  for  awarding  an  increase  in  compensation  to  three-fourths 
of  the  men  in  a  grade  receiving  less  than  the  maximum  compensation 
of  the  grade,  who  through  fitness  and  industry  have  shown  themselves 
to  be  of  increased  value  to  the  service.  Those  in  the  highest  third  of 
this  preferred  list  would  each  receive  the  maximum  rate  of  increase, 
which  under  the  proposed  scale  would  be  $480,  while  each  of  the  next 
two-thirds  would  receive  an  increase  of  $240,  the  latter  figure  corre- 
sponding with  what  would  then  be  the  average  increase  for  all  of  the 
men  in  the  grade. 

It  would  seem  to  the  Committee  that,  pending  the  completion  of 
the  investigation,  the  scale  of  compensation  herein  presented  and  the 
plan  for  promotion  within  a  grade  is  adapted  to  general  use  in  all 
branches  of  engineering  service.  The  Committee  believes,  however, 
that  a  general  discussion  of  this  question  is  desirable. 

In  order  to  secure  information  as  to  the  situation  at 
present  date  the  Secretary  of  The  Institute  communicated 
with  Mr.  Alfred  D.  Flinn,  Secretary  of  Engineering 
Council,  as  to  the  present  status  of  the  report  and  as  to 
whether  changes  were  proposed.  To  this  communication 
Mr.  Flinn  replied: 


September  10th,  1920. 


Dear  Mr.  Keith:— 


In  connection  with  the  work  of  Council's  Committee 
on  Classification  and  Compensation  of  Engineers  you 
will  probably  be  interested  to  learn  that  the  replies  so 
far  received  to  circular  letters  sent  to  Engineering  and 
Technical  Societies,  Civil  Service  Commissions,  Mayors, 
Governors,  and  Engineering  Heads  of  Government 
Bureaus,  have  been  favorable.  These  letters  requested 
the  endorsement  in  the  case  of  engineering  societies,  and 
the  adoption  in  the  case  of  government  bureaus,  of  the 
proposed  classification  as  standard  and  asked  for  an 
expression  of  ^iews  regarding  the  compensation  schedules 
suggested. 

Committees  of  the  National  Societies  are  considering 
the  question  of  endorsing  the  proposed  classification, 
which  has  already  been  formally  endorsed  by  several 
local  societies.  Government  Bureaus  and  Civil  Service 
Commissions  have  been  greatly  interested  in  the  work 
and  in  a  number  of  cases  have  recommended  the  adoption 
of  the  classification. 

This  note  is  sent  you  with  the  idea  that  you  may 
wish  to  publish  this  information  in  connection  with 
the  December  1919  report  of  Council's  committee,  of 
which,  I  believe,  you  have  a  copy. 


Cordially  yours, 

(Signed) 


Alfred  A.  Flinn. 
Secretary. 


The  Council  of  The  Institute  has  requested  the 
Committee  to  prepare  a  schedule  of  fees  for  consulting 
engineers. 


Niagara  Falls  Branch— Esto  Perpetua 

Members  of  The  Institute  to  the  number  of  nearly 
three  hundred  are  richer  by  many  happy  memories 
through  having  had  the  privilege  of  attending  the  seventh 
Professional  Meeting  of  The  Institute  held  at  Niagara 
Falls,  September  16th,  17th  and  18th.  The  report  of 
the  meeting,  which  appears  elsewhere  in  The  Journal, 
shows  a  nicely  balanced  programme,  carefully  arranged, 
and  carried  out  with  splendid  attention  to  detail.  These 
features  combined  with  an  ideal  setting  and  splendid 
weather  conditions,  made  this  one  of  the  most  satisfactory 
good  fellowship  gatherings  that  The  Institute  has  yet 
held.  Congratulations  to  the  superlative  degree  are  due 
to  all  who  had  a  part  in  contributing  to  the  success  of 
this  meeting  and  particularly  the  officers  and  members 
of  the  Niagara  Peninsula  Branch,  whose  courage  in 
planning,  executive  ability  in  arranging,  and  whose 
energy  and  enthusiasm  in  carrying  out  the  many  numerous 
details,  reflect  the  greatest  credit,  the  results  achieved 
being  a  tribute  to  their  genius.  Everyone  who  attended 
was  loud  in  his  praises  of  the  men  of  the  Niagara  Peninsula 
Branch,  and  words  fail  to  express  the  real  gratitude  due 
them  from  The  Engineering  Institute  of  Canada.  If  all 
the  members  of  The  Institute  could  be  inspired  to  the  same 
zealous  pitch  that  directed  those  responsible  for  the 
Niagara  Meeting,  there  is  no  reasonable  ambition  which 
The  Institute  might  strive  to  reach  that  could  not  easily 
be  accomplished. 

For  the  first  time  in  the  history  of  The  Institute, 
ladies  were  particularly  invited  to  participate  in  all 
the  functions  on  the  programme,  and  their  presence  there 
in  such  large  numbers  added  to  the  cheerfulness  of  the 
gathering  and  established  a  precedent  which  will,  no 
doubt,  be  continued. 

As  far  as  the  records  go,  this  too,  was  the  first  time 
that  engineers  included  on  their  programme  sports  of 
any  kind,  and  now  that,  as  President  Ross  states,  we 
are  starting  to  be  human,  a  programme  of  sports  may 
yet  be  a  regular  feature  of  our  meetings. 

To  those  who  experienced  their  first  attendance  at 
a  professional  meeting  of  The  Institute,  the  gathering 
was  more  or  less  of  a  revelation,  resulting  in  many  a 
resolve  to  attend  all  similar  gatherings. 

The  formal  votes  of  thanks  passed  to  various  men 
and  organizations  whose  kindness  and  courtesy  meant 
much  to  the  success  of  the  convention,  do  not  fully 
express  the  deep  sense  of  gratitude  which  members  of 
The  Institute  feel. 

These  votes  of  thanks  were,  to: — 

The  Premier  and  Cabinet  of  the  Government  of 
Ontario,  and  particularly  to  the  Hon.  F.  C.  Biggs, 
Minister  of  Public  Works  and  Highways  of  Ontario, 
for  his  personal  attendance  and  his  kindness  in  attending 
the  convention  and  giving  an  address  outlining  the 
policy  of  the  Department  of  Highway  and  for  so  kindly 
entertaining  the  Members  of  The  Institute  and  their 
guests  at  Luncheon  at  the  Refectory  on  Friday,  Sept- 
ember 17th. 

The  Chairman  of  the  Hydro-Electric  Power  Com- 
mission and  manv  of  the  staff  in  supplying  transportation 
facilities  for  inspecting  the  Queenston-Chippawa  Power 
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Development  so  ably  described  by  Engineers  Acres, 
Hogg,  Sauer  and  Brandon  in  their  addresses  and  in  their 
papers  published  in  The  Journal  of  The  Institute, 
and  for  supplying  automobiles  which  throughout  the 
convention  were  constantly  at  the  disposal  of  ladies  and 
guests,  and  for  their  courtesy  in  arranging  a  visit  to  the 
peach  orchards. 

The  Hon.  J.  D.  Reid,  Minister  of  Railways  and 
Canals  of  the  Federal  Government  for  transportation  to 
the  Welland  Ship  Canal,  and  for  facilities  of  inspecting 
the  Welland  Ship  Canal  under  the  personal  supervision 
of  Mr.  Alex.  J.  Grant,  M.E.I.C.,  Engineer-in-charge. 

The  Queen  Victoria  Park  Commission,  Mr.  P.  W. 
Ellis,  Chairman,  Mr.  John  H.  Jackson,  M.E.I.C.  Super- 
intendent, for  giving  the  splendid  luncheon  on  Saturday. 

The  Collegiate  Institute  of  St.  Catharines  for  supply- 
ing the  lantern  used  at  the  Professional  Meeting. 


The  St.  Catharines'  Golf  Club  for  extending  the 
courtesies  of  their  club. 

The  various  Power  Companies  for  the  privilege  of 
visiting  their  plant  and  arranging  trips  thereto,  including 
the  Niagara  Falls  Power  Company,  Niagara  Falls,  N.Y., 
The  Toronto  Power  Company,  and  the  Ontario  Power 
Company. 

The  Members  of  The  Institute  whose  hard  work  and 
constant  attention  to  detail  resulted  in  such  a  successful 
gathering  including  the  officers  of  the  Ontario  Provincial 
Division  and  particularly  the  Officers  and  Members  of 
the  Niagara  Peninsula  Branch  whose  time  and  energy 
have  been  so  freely  given. 

The  management  of  the  Clifton  Hotel,  for  courtesies 
extended. 

All  others  who  did  so  much  to  add  to  the  comfort 
and  enjoyment  of  the  convention  and  contributed  towards 
making  it  one  of  the  most  successful  yet  held. 


Seventh  General  Professional  Meeting 

Niagara  Falls,  Ontario,  September  16-17-18. 


One  of  the  most  successful  General  Professional 
Meetings  ever  held  by  The  Engineering  Institute  of  Canada 
has  just  been  concluded  under  the  auspices  of  the  Ontario 
Provincial  Division  at  Niagara  Falls,  Ontario. 

The  meeting  was  favoured  in  many  respects.  Within 
a  few  miles  of  Niagara  Falls  are  the  two  largest  engineer- 
ing works  at  present  under  construction  on  this  continent, 
if  not  in  the  world.  The  inspection  of  these  undertakings 
formed  an  important  part  of  the  programme  of  the 
meeting,  particularly  as  the  inspection  had  been  provided 
for  by  the  reading  of  papers  on  various  features  of  both 
the  Welland  Ship  Canal  and  the  Chippawa-Queenston 
Power  Development  at  the  formal  sessions.  The  prepara- 
tion and  arrangements  for  the  meeting  made  by  the 
Executive  of  the  Niagara  Peninsula  Branch  were  most 
thorough,  and  the  success  of  the  meeting  is  due  very 
largely  to  the  unsparing  work  of  the  Niagara  Branch 
Members.  An  important  factor  was  the  weather,  bring- 
ing sunshine  every  day  to  the  Convention  and  adding 
very  considerably  to  the  enjoyment  of  those  present. 


Opening  of  Technical  Session 

The  proceedings  of  the  Professional  Meeting  were 
opened  at  11.30  on  Thursday  September  the  18th  in 
the  Convention  Hall  of  the  Clifton.  H.  B.  R.  Craig, 
M.E.I.C,  Chairman  of  the  Ontario  Provincial  Division 
Niagara  Falls,  presiding,  when  an  address  of  welcome 
was  given  by  H.  P.  Stephens  Esq.,  Mayor  of  the  City 
of  Niagara  Falls,  Ontario.  Mr.  Stephens  spoke  of 
the  appropriateness  of  Niagara  Falls  as  a  place 
of  convention  for  The  Engineering  Institute,  and  paid 
tribute  to  the  greatness  of  the  contribution  of  the 
engineers  to  the  progress  of  humanity.  He  spoke  also 
of  the  success  which  has  been  demonstrated  here  of 
practical  engineering  in  the  development  of  the  great 


natural  resources,  the  great  difficulties  which  have  been 
successfully  overcome,  and  the  great  benefit,  not  only 
to  this  district,  but  to  other  portions  of  the  Province. 

R.  A.  Ross,  M.E.I.C,  President  of  The  Engineering 
Institute  responded  on  behalf  of  The  Institute,  and  in 
a  brief  but  happy  speech  told  of  the  great  development, 
especially  in  electrical  engineering  in  recent  years.  In  a 
reminiscent  vein  he  spoke  of  the  construction  of  a  dynamo 
forty  years  ago,  which  lighted  two  arc  lights; — some- 
times the  arc  lights  burned,  sometimes  the  dynamo. 

The  paper  of  the  day  was  that  of  Alex  J.  Grant, 
M.E.I.C.  Engineer  in  charge  of  the  Welland  Ship 
Canal;  Mr.  Grant's  paper  is  printed  in  full  on  page  425 
of  the  September  Journal.  Following  the  reading  of 
Mr.  Grant's  address,  the  Chairman  expressed  the  in- 
debtedness of  the  meeting  for  this  most  interesting  talk 
on  the  Welland  Ship  Canal. 


Informal  Luncheon  at  the  Clifton 

The  professional  meeting  was  followed  by  an  inform- 
al luncheon  at  the  Clifton  when  several  announcements 
were  made  by  W.  P.  Near,  M.E.I.C,  chairman  of  the 
Niagara  Peninsula  Branch.  The  programme  for  the  after- 
noon's excursion  to  the  Welland  Canal  and  an  invitation 
from  Mrs.  W.  B.  Burgoyne  to  the  Flower  Show  at 
St.  Catharines  was  read. 


Inspection  of  Welland  Ship  Canal 

In  the  afternoon  the  convention  adjourned  to  an 
inspection  of  the  Welland  Ship  Canal  in  electric  cars 
provided  by  the  courtesy  of  the  Minister  of  Railways 
and  Canals.  The  first  part  of  the  journey  was  through  the 
upper  table-land  between  Niagara  Falls  and  Thorold, 
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and  passing  several  of  the  immense  plants  which  have 
sprung  up  in  the  nieghbourhood  of  Niagara  Falls  in  the 
past  few  years  due  to  the  cheap  power  obtainable.  Leav- 
ing the  cars  at  the  crossing  of  the  Welland  Ship  Canal 
the  party  proceeded  on  foot  to  inspect  the  progress  on 
the  upper  locks.  One  of  the  unique  features  of  the  Welland 
Ship  Canal  is  the  remarkable  flight  of  three  twin  locks 
climbing  the  escarpment. 

These  locks  compare  in  size  with  the  gigantic  locks 
of  the  Panama  Canal  and  in  some  respects  involve 
engineering  problems  of  much  greater  magnitude. 

The  work  on  this  section  on  the  Welland  Ship  Canal 
is  at  present  practically  at  a  standstill,  partly  on  account 
of  labour  troubles  and  partly  on  account  of  the  shortage 
of  cement,  but  the  scale  of  the  undertaking  is  quite 
evident  from  the  work  which  has  already  been  ac- 
complished. 

The  electric  cars  having  been  shunted  to  the  double 
track  construction  railway  of  the  Welland  Ship  Canal, 
the  party  embarked  for  the  second  stage  of  the  inspection 
tour.  An  excellent  feature  of  this  part  of  the  programme 
was  the  provision  of  guides  familiar  with  the  construction 
features  of  the  Canal  in  each  car.  Points  of  interest 
were  announced  by  megaphone,  and  in  this  way  the 
inspection,  through  naturally  brief,  was  entirely  satis- 
factory, and  illustrated  once  more  the  thoughtfulness 
of  the  Niagara  Branch  in  attention  to  the  details  which 
mean  so  much. 

The  cars  were  drawn  to  Port  Weller  and  a  thorough 
inspection  of  the  lower  locks  was  made  by  the  party 
on  foot.  The  immense  size  of  these  locks  is  not  apparent 
at  first  glance,  but  every  member  of  the  party  had  the 
scale  of  the  locks  brought  home  after  climbing  to  the 
top  of  the  lock  walls,  descending  to  the  mooring  tunnel 
with  final  exit  by  ladder. 


Continuation  of  Professional  Session 

On  the  morning  of  Friday  September  the  17th  the 
Professional  session  was  continued;  R.  A.  Ross,  M.E.I.C., 
President  of  The  Institute  in  the  chair. 

The  first  paper  to  be  read  was  that  of  T.  H.  Hogg, 
A.M.E.I.C,  Assistant  Hydraulic  Engineer  of  the  Hvdro 
Electric  Power  Commission  on  the  Design  of  the  Queens- 
ton-Chippawa  Power  Canal.  This  paper  is  printed  in 
the  September  number  of  The  Journal  on  page  435,  but 
in  the  course  of  his  remarks  and  the  discussion  which 
followed,  Mr.  Hoog  added  some  very  interesting  details. 
On  account  of  the  danger  from  ice-jams,  the  power  plant 
at  Queenston  will  have  no  opening  to  admit  water  lower 
than  50  ft.  to  prevent  any  possible  flooding,  such  as  that 
caused  by  the  great  ice-jams  of  1909. 

Following  Mr.  Hogg's  paper,  M.  V.  Sauer,  M.E.I.C, 
Hydraulic  Engineer  of  Design  of  the  Hydro  Electric 
Power  Commission  read  his  instructive  paper  on  Hydraulic 
Installation  of  the  Queenston-Chippawa  Power  Develop- 
ment. This  was  followed  by  "Electrical  Features  of  the 
Queenston-Chippawa  Power  Development,"  by  E.  T.  J. 
Brandon,  A.M.E.I.C,  Electrical  Engineer  of  the  Hydro 
Electric  Power  Commission  and  "General  and  Economic 
Features  of  the  Queenston-Chippawa  Power  Develop- 
ment" by  H.  G.  Acres,  M.E.I.C,  Hydraulic  Engineer  of 
the  Hydro  Electric  Power  Commission.  These  papers 
have  been  printed  in  the  September  number  of  The 
Journal  on  the  following  pages: — 440,  446,  and  454.  Mr. 
Brandon  enlarged  considerably  on  the  synopsis  of  his 
paper  published  last  month  and  gave  an  account  of  the 
new  power  house  as  it  will  be  when  completed. 

Following  the  reading  of  the  four  papers,  all  illustrated 
by  lantern  slides,  a  short  discussion  followed,  and  after 
a  vote  of  thanks  had  been  passed,  the  meeting  adjourned 
to  the  Refectory  of  the  Parks  Commission  in  Queen's 
Park,  where  the  convention  were  the  guests  of  the 
Department  of  Highways  of  the  Province  of  Ontario 
for  luncheon. 


Dinner  and  Entertainment 

Following  the  inspection  of  lock  No.  1  the  party 
returned  by  the  electric  line  to  the  Falls.  At  one  place 
on  the  return  journey  the  cars  were  held  up  on  the  siding 
and  a  number  of  the  more  enterprising  members  of  the 
party  made  a  scientific  investigation  of  the  windfalls  in 
the  adjoining  apple  orchard;  this  orchard  by  the  way, 
being  part  of  the  estate  of  a  past  President  of  The 
Institute. 

The  first  day  of  the  convention  was  brought  to  a 
most  enjoyable  close  by  a  dinner  at  the  Clifton,  A.  C  D. 
Blanchard,  M.E.I.C,  Chairman,  followed  by  an  excellent 
entertainment  provided  by  the  Niagara  Peninsula  Branch. 
The  good  fellowship  and  spirit  of  the  whole  meeting  was 
strongly  in  evidence  and  the  various  songs  called  for  by  the 
entertainer  were  given  with  great  heartiness  including 
that  which  was  announced  as  the  new  national  anthem 
of  Canada.  At  10  o'clock  the  gathering  adjourned  to 
the  hotel  balcony  to  view  the  illumination  ot  the  Canadian 
Falls;  a  sight,  the  beauty  of  which  will  remain  one  of 
the  chief  memories  of  a  remarkable  meeting. 


Lunch  at  the  Refectory 

Deputy  Minister,  W.  A.  McLean,  M.E.I.C,  in  a 
brief  address  introduced  the  Hon.  F.  C  Biggs,  Minister 
of  Highways  in  the  Province  of  Ontario.  Mr.  Biggs  eulogized 
the  Park  Commissioners  and  Supt.  J.  H.  Jackson  for 
the  great  work  they  are  doing  at  this  frontier,  and  hoped 
soon  to  see  the  river  boulevard  extending  from  Lake 
Erie  to  Ontario.  He  stated  that  in  his  department 
he  has  50  graduate  engineers,  and  by  a  recent  act  of  the 
Ontario  Legislature  all  county  road  superintendents  in 
future  must  be  graduate  engineers;  each  engineer  has 
from  50  to  100  miles  to  supervise.  Much  preliminary 
work  has  been  done  this  year  on  the  provincial  roads 
systems,  but  by  1921  the  Government  expects  to  be 
ready  to  go  ahead  in  earnest. 

The  Ontario  Government  has  a  policy  somewhat 
different  from  that  in  vogue  in  some  parts  of  the  United 
States  and  Canada.  The  policy  in  Ontario  is  to  assume 
responsibility  as  soon  as  roads  are  taken  over,  put  them 
in  decent  condition  as  soon  as  possible,  and  gradually 
convert  the  20,000  miles  into  permanent  highway,  begin- 
ning with  the  heavy  traffic  sections. 
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The  province  pays  60%  of  the  cost  of  these  roads 
under  the  Provincial  County  system  and  40%  of  the 
county  roads.  These  two  classes  of  roads  are  in  the 
hands  of  the  county  councils  and  are  9,000  miles  in 
extent.  Were  it  not  for  the  good  work  done  by  the 
counties,  the  roads  of  the  Province  would  to-day  be  in 
a  worse  condition  than  they  are  at  present;  the  rural 
people  should  receive  credit  for  what  they  have  done  in 
the  past,  for  they  keep  up  their  roads  with  no  help  from 
the  province. 

Mr.  Biggs  stated  that  during  the  war  motor  traffic 
greatly  increased  and  people  were  too  busy  winning  the 
war  to  give  much  attention  to  roads.  This  year  the 
great  problem  had  been  to  get  material,  and  many 
contracts  have  been  cancelled  owing  to  inability  to  get 
cement.  Labour  is  very  expensive  but  this  would  not  be 
serious  if  it  were  efficient.  He  expressed  the  hope  that 
the  time  will  soon  come  when  everyone  will  have  to  give 
100%  efficiency. 

Inspection  of  Queenston-Chippawa  Development 

Immediately  after  the  luncheon,  the  official  photo- 
graph of  the  meeting  was  taken  in  front  of  the  Refectory, 
following  which  the  party  were  taken  on  four  electric 
cars  to  view  the  Chippawa-Queenston  Power  Canal. 

As  on  the  previous  day  guides  provided  with  mega- 
phones were  on  each  car  to  announce  features  of  interest, 
and  this  feature  was  appreciated  fully  as  much  on  this 
inspection  tour  as  on  that  of  the  previous  day.  Proceed- 
ing for  a  short  distance  on  the  Niagara  St.  Catharines 
and  Ontario  line  the  cars  were  transferred  to  the  double 
track  construction  line  of  the  Hydro  Electric  Power 
Commission  where  they  were  taken  in  tow  by  one  of 
the  powerful  electric  locomotives  used  on  construction 
work.  Passing  along  the  banks  of  the  Canal,  an  excellent 
view  was  had  of  several  channellers  at  work  in  the  bottom 
of  the  canal,  facing  the  rock  for  final  excavation.  It 
was  explained  that  in  the  rock  section  the  canal  was 
being  excavated  10  ft.  at  first,  and  then  shot  to  grade, 
the  work  on  the  last  30  ft.  being  done  by  the  large  Bucyrus 
electric  shovels,  the  largest  in  the  world.  Two  of  these 
shovels  were  seen  at  work  by  the  party,  and  proved  of 


very  great  interest.  Each  machine  weighs  400  tons; 
has  a  capacity  of  8  yards  with  an  80  ft.  hoom,  and  can 
load  cars  65  ft.  above  grade. 

After  the  work  of  the  shovels  had  been  inspected 
at  close  quarters,  the  party  was  taken  along  the  bank 
of  the  canal,  passing  the  great  crushing  plant  to  the 
forebay,  where  the  drilling  at  present  in  progress  was 
inspected.  At  the  forebay  drillers  are  at  work  preparing 
to  blast  off  the  overhanging  face  of  rock  above  the  power 
house  site,  and  it  was  of  interest  to  note  that  drills  both 
of  the  standardized  piston  drill  type,  and  also  of  the 
more  modern  hammer-drill  were  at  work. 

An  excellent  view  was  had  of  the  excavation  at 
present  under  way  for  the  power  house,  and  a  vivid 
impression  was  carried  away  by  every  member  of  the 
party  of  the  immensity  of  this  undertaking;  one  that 
has  great  possibilities  for  the  people  of  Ontario. 

Banquet 

A  banquet  was  held  at  the  Clifton  after  the  return 
from  inspecting  the  Queenston-Chippawa  Development, 
W.  P.  Near,  M.E.I.C,  Chairman  of  the  Niagara  Peninsula 
Branch  presiding.  After  the  toast  to  the  King,  proposed 
by  the  Chairman,  W.  F.  Tye,  M.E.I.C,  past  President 
of  The  Institute  proposed  to  the  health  of  the  Province 
of  Ontario.  In  his  speech  Mr.  Tye  referred  to  the 
engineering  undertakings  which  had  been  inspected  by 
those  present  during  the  past  two  days.  He  mentioned  the 
remarkable  fact  that  the  whole  of  the  work  on  the 
Chippawa-Queenston  Power  Development  is  being  done 
by  engineers,  and  while  expressing  a  doubt  as  to  the 
possible  future  value  of  the  equipment,  stated  that  this 
was  the  most  complete  he  had  ever  seen. 

In  coupling  the  toast  of  the  Province  of  Ontario 
with  the  name  of  Hon.  F.  C.  Biggs,  Mr.  Tye  spoke  of 
the  enormous  importance  of  cheap  transportation,  and 
referred  to  Mr.  Biggs  as  the  one  man  who  could  do  more 
to  reduce  this  cost  than  any  other  in  the  Province. 

In  replying  to  the  toast  of  the  Province  of  Ontario, 
Mr.  Biggs  made  a  brief  reference  to  the  policy  of  the 
present  Ontario  Government,  and  after  a  sketch  of  the 
remarkable  possibilities  of  the  Province  and  the  suitability 
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of  Niagara  Falls  for  an  engineering  convention  took  up 
the  question  of  transportation  particularly  comparing 
haulage  by  motor  truck  with  transport  by  train;  he 
was  of  the  opinion  that  up  to  100  miles  the  former  method 
had  the  advantage  both  in  convenience  and  cheapness. 

In  proposing  the  toast  of  "Sister  Societies",  Professor 
Peter  Gillespie,  M.E.I.C.,  made  reference  to  the  common 
aims  of  the  Professional  Engineering  Societies  in  the 
United  States,  and  The  Engineering  Institute  of  Canada, 
and  made  a  strong  plea  for  international  co-operation. 
In  a  witty  speech  of  reply,  E.  S.  Carman,  President-elect 
of  the  American  Society  of  Mechanical  Engineers,  dwelt 
on  the  importance  of  co-operation,  and  the  value  of  the 
human  note  in  engineering  service. 

The  final  toast  of  the  evening  was  that  of  "The 
Engineering  Institute  of  Canada"  .proposed  by  C.  H.  Rust, 
M.E.I.C.,  Past  President  of  The  Institute.  In  proposing 
the  toast,  Mr.  Rust  mentioned  that  this  was  his  first 
opportunity  of  attending  a  gathering  of  The  Institute, 
on  account  of  his  absence  in  the  West  for  several  years. 
He  congratulated  The  Institute  and  the  Niagara  Peninsula 
Branch  on  the  splendid  programme  provided,  and  men- 
tioned his  gratification  at  the  fact  that  every  member 
of  the  staff  working  on  the  Hydro  Development  is  a 
Canadian,  and  a  graduate  of  a  Canadian  University, 
R.  A.  Ross,  M.E.I.C.,  President  of  The  Institute  replied 
to  the  toast,  the  key-note  of  his  speech  being  that 
the  engineer  of  the  present  day  is  too  unselfish.  A 
beaver,  emblem  of  The  Institute,  builds  his  dam  for  his 
own  family.  The  engineer  builds  work  for  other  people. 
Using  witty  illustrations,  Mr.  Ross  pointed  out  the 
necessity  of  self  advertisement,  and  advised  the  engineers 
to  be  more  assertive.  Mr.  Ross  congratulated  the 
gentlemen  responsible  for  the  evening's  entertainment, 
and  the  Niagara  Branch  in  general,  one  of  the  youngest 
Branches  of  The  Institute,  but  one  of  the  best.  Mr.  Ross 
gave  it  as  his  conviction  that  The  Engineering  Institute 
of  Canada  is  now  alive  from  stem  to  stern,  and  a  good 
deal  busier  than  it  was  a  few  years  ago;  it  is  a  good 
Society  because  it  is  busy. 

Following  the  toast  to  The  Engineering  Institute, 
the  meeting  adjourned,  to  continue  a  most  enjoyable 


evening  by  dancing.  The  arrangements  made  for  the 
dance  were  admirable,  and  lone  bachelors  from  other 
Branches  were  well  looked  after  by  the  Niagara  Penninsula 
Executive.  The  programme  of  the  dance  was  varied  by 
the  music  of  the  bagpipes,  which  inspired  two  members 
present  to  dance  the  highland  fling,  meeting  with  approval 
upon  all  sides. 

Saturday  Morning  Professional  Meeting 

On  the  morning  of  Saturday,  September  18th,  the 
Professional  Session  was  continued  at  9  o'clock  with 
A.  C.  D.  Blanchard,  M.  E.  I.C.,  in  the  chair,  when 
a  very  interesting  demonstration  of  the  Gibson  Method 
of  Measuring  the  Flow  Water  in  Closed  Conduits  for 
Determining  the  Efficiency  of  Hydraulic  Turbines,  was 
given  by  Norman  R.  Gibson,  A.M.E.I.C.  This  method 
has  been  developed  quite  recently  by  Mr.  Gibson,  and 
has  been  acclaimed  as  an  outstanding  achievement  in 
connection  with  the  measurement  of  water  flow.  An 
exhaustive  test  has  been  made  recently  at  Cornell 
University,  comparing  the  Gibson  Method  with  the 
usual  volumetric  method  of  measurement,  and  while 
the  result  of  this  test  has  not  been  officially  announced, 
it  is  understood  that  the  Gibson  Method  is  found  to  be 
the  most  accurate  of  any  devised  to  date.  Mr.  Gibson 
demonstrated  by  means  of  a  small  model  of  the  apparatus 
used,  and  his  address  was  followed  with  much  interest 
by  those  present. 

Inspecting  Power  Houses  and  Peach  Orchards 

The  reading  of  Mr.  Gibson's  paper  concluded  the 
Professional  Session,  the  remainder  of  the  morning 
being  spent  in  various  trips  arranged  by  The  Niagara 
Peninsula  Branch.  Those  interested  in  peach  orchards, 
and  this  included  a  large  number  of  the  ladies  present, 
were  given  the  opportunity  to  inspect  one  of  the  large 
orchards  near  Queenstown.  Trips  had  also  been  arranged 
to  inspect  the  plants  of  The  Ontario  Power  Company, 
Toronto  &  Niagara  Power  Company  and  Niagara  Falls 
Power  Company,  (New  York).  Of  these  three  power 
plants,  the  last  mentioned  proved  the  best  drawing  card 
on  account  of  the  three  35,000  kilowatt,  units  installed; 
at  present  the  largest  operating  hydro-electric  units  in  the 
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world  A  party  of  fifty-five  was  taken  to  the  American 
side  of  Niagara  Falls  in  motor  cars  to  the  plant  of  The 
Niagara  Falls  Power  Company,  where  a  thorough  inspec- 
tion was  made  under  the  guidance  of  officials  kindly 
provided  by  the  Company;  these  gentlemen  were 
most  obliging  in  supplying  information. 

Luncheon  at  the  Refectory 

The  convention  later  assembled  at  The  Refectory 
in  Queen's  Park  for  luncheon  as  the  guests  of  The  Park 
Commissioners. 
f  in  aT,bri,ef  speech,  introducing  P.  W.  Ellis,  Chairman 
the  Park  Commission,  J.  S.  Jackson,  A.M.E  I  C 
made  a  brief  reference  to  the  public  spirit  of  the  members 
of  the  Commission,  stating  that  these  gentlemen  gave 
their  services  for  nothing,  and  that  starting  with  a  small 
loan  irorn  the  Ontario  Government  thirty-five  years 
ago,  the  Commission  had  gradually  taken  hold  of  the 
entire  frontier  from  Lake  Ontario  to  Lake  Erie  and 
So-  ien  successfuI  in  raising  the  annual  revenue  from 
$25,000  per  annum  to  over  $250,000.  per  annum 

Mr  Ellis,  after  welcoming  The  Engineering  Institute 
of  Canada  as  the  guests  of  The  Park  Commission,  made 
a  brief  reference  to  the  days  when  he  was  President  of 
ihe  Canadian  Manufacturers  Association,  and  attended 
a  banquet  at  the  University  of  Toronto.  At  this  time 
the  University  did  not  include  The  School  of  Practical 
Science,  and,  noting  that  in  the  majority  of  cases  the 
speeches  were  of  the  soothing  order,  he  asked  if  they 
realized  that  the  students  were  to  go  out  to  develop  the 
resources  of  the  world,  and  that  their  surroundings  in 
the  University  should  not  be  too  luxurious,  at  the  same 
time  making  a  strong  plea  that  S.P.S.  be  made  a  part  of 
the  University.  Next  day,  Mr.  Ellis  was  gratified  to 
receive  a  letter  from  the  Chancellor  of  the  University 
and  not  very  long  thereafter  the  School  of  Practical 
opToronto31116        EngineerinS  Faculty  of  the  University 

Mr.   Ellis  then  passed  to  the  work  of  The  Park 
Commission.    He  stated  that  it  was  the  purpose  of  the 
Commission   to   receive   American   tourists   with   open 
arms,  and  to  return  them  to  their  native  land— without 
money    but  with  more  than  a  dollar's  worth  for  everv 
dollar  they  had  spent.    He  alluded  to  the  great  historical 
interest  of  the  Niagara  frontier,  hallowed  ground    from 
Niagara-on-the  Lake  to  Fort  Erie.    Mr.  Ellis  also  drew 
a  yiyid  picture  of  the  scenic  beauties  of  the  Niagara 
district,  with  particular  reference  to  the  Niagara  Falls 
and  Niagara  Glen,  and  in  concluding  the  description  of 
the  Niagara  district   Mr.  Ellis  alluded  to  the  enormous 
industrial  wealth,  due  directly  to  the  power  from  the 
Niagara  Falls.     Mr.  Ellis  gave  a  briefTstorv  of  the 
achievements  of  the  Park  Commission.  The  Commission 
has  at  present    control  of  the  whole  frontier  along  the 
Niagara   River,   and   while  the  principal  achievements 
have  been  in  connection  with  the  park  and  boulevard 
£S  are  under  way  for  a  very  great  extension  of  the 
work     The  right-of-way  of  the  railway  from  Queenston 
to  Niagara  Falls  has  been  acquired  by  the  CoSssion 
and  it  is  p  anned  to  extend  the  boulevard,  first  to  Queens- 
ton,    finally    to    Niagara-on-the-Lake,    with    chalets    at 
Niagara    Glen,    Queenston    and    Niagara-on-the-Lake 
bungalows  for  summer  residents  are  to  be  built    and 
it  is  planned  to  improve  the  facilities  at  the  Glen  bv 
providing  an  elevator,  ponies,  guides,  etc.    The  work 
ol   the  Commission  is  also  to  be  enlarged  above  the 


Falls.  The  boulevard  will  be  extended  to  Fort  Erie 
where  another  chalet  will  be  built;  it  is  planned  to  name 
the  chalets  after  battles  in  the  late  war,  whose  names 
are  sacred  m  Canada.  Bathing  facilities  will  be  improved 
^u  u£ff?rin  island,  and  two  real  gondolas  will  be  provided 
I  he  Refectory  will  be  enlarged,  and  in  manv  other  ways 
the  work  of  the  Commission  greatly  entended 

In  concluding  his  speech,  Mr.  Ellis  stated  his  convic- 
tion that  the  beauty  of  the  Niagara  Falls  district  is  one 
ol  its  greatest  assets,  and  that  the  policy  of  the  Commis- 
sion was  to  preserve  this  beauty  to  the  greatest  extent 
possible.  The  plans  outlined,  might  seem  visionary 
but  it  was  the  intention  of  the  Commission  to  have  the 
programme  completed  in  three  years  and  paid  for  in 
forty  years. 

The  Great  Baseball  Game 

A/r  t^1"  1  VOte  u f  th^nks'  moved  °y  C-  H-  Rust, 
M.ii  I.e.,  the  members  adjourned  to  witness  an  interest- 
ing baseball  game  when  an  all  star  Toronto  team  were 
able  to  pull  off  a  decisive  win  over  an  International 
team  composed  of  members  of  The  Institute  from  Niagara 
Falls  with  two.  experts  from  St.  Catharines  and  one 
from  Philadelphia. 

To  describe  the  game  accurately  would  take  more 
space  than  The  Journal  would  permit.  It  seemed  to 
be  the  consensus  of  opinion  that  the  Toronto  team  were 
just  a  little  bit  better  than  the  International 

Spectacular  plays  were  pulled  off  by  "Chuck" 
Macdona  d  who  put  up  a  stellar  game,  playing  second 
base  for  the  Toronto  team.  In  fact  the  whole  Toronto 
team  were  right  on  their  toes  all  the  time. 

The  last  out  was  made  on  a  sensational  play  with 
Niagara  Falls  et  al.  at  bat.  A  high  line  drive  was  just 
reached  by  the  pitcher  of  the  Toronto  team  and  knocked 
up  into  the  air,  to  be  caught  by  Johnston,  the  short 
stop,  who  made  a  quick  dive  for  it. 

Special  mention  should  be  made  of  some  of  the 
players  on  the  International  team.  Bond,  playing  third 
base  had  never  been  in  a  baseball  game  before,  but 
handled  himself  like  an  old  timer  and  learned  immed- 
iately the  art  of  talking  back  to  the  umpire.  The  final 
score  was  9—3,  favour  Toronto. 
The  players  were  as  follows; — 

International  Toronto 

Frost,  lb.  Caldwell,  c. 

Clark,  c.  (Capt)  Seymour,  p.  CCapt.) 

Near,  ss.  Mclntyre,  lb. 

Lowry,  rf.  Macdonald,  2b. 

Bond,  3b.  Johnston,  ss. 

Donnelly,  cf.  Stevens,  3b. 

Sherron,  2b.  Grant  Jack,  If. 

?wift,  p.  jack,  cf. 

Johnson,  If.  Amos,  rf. 

Umpire 

Fred  Berger,  Campbellford,  Ont.  who  was  umpire,  as 
iar  as  can  be  learned  escaped  without  serious  injury. 


Registration 

The  registration  is  one  of  the  largest,  if  not  the 
largest  ever  recorded  at  a  summer  professional  meet- 
ing. Ine  list  does  not  include  the  ladies,  who  were 
in  attendance  in  large  numbers  took  part  in  every 
iunction,  and  whose  piesence  added  greatly  to  the  success 
ol  the  meeting. 
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REGISTRATION 


Amos,  W.  L.,  Toronto. 
Anderson,  A.  A.,  Ottawa. 
Anderson,  Lt.-Col.  Wm.  P.,  Ottawa. 
Avery,  C.  R..  Toronto. 
Ball,  Spencer,  Toronto. 
Barber,  Frank,  Toronto. 
Basson,  H.  A.,  St.  Catharines. 
Battle,  J.,  Thorold. 
Battle,  T.  F.,  Niagara  Falls. 
Baxter,  Geo.  P.,  Kitchener. 
Bell,  F.  A.,  St.  Thomas. 
Bell,  J.  A.,  St.  Thomas. 
Bennett,  h.  Doyle,  Montreal. 
Biggs,  Hon.  F.  C,  Toronto. 
Black,  A.  Percival,  Toronto. 
Black,  D.  T.,  Niagara  Falls. 
Black,  S.  W.,  Toronto. 
Blanchard.  A.  C.  D.,  Niagara  Falls. 
Blane,  H.,  Niagara  Falls. 
Bond,  James  R.,  Niagara  Falls. 
Booker,  G.  E.,  Ottawa. 
Booth,  C.  A.,  Buffalo. 
Braden,  N.  S.,  Hamilton. 
Bradley,  A.  G.,  St.  Catharines. 
Brandon,  E.  T.  J.,  Niagara  Falls. 
Brian,  M.  E.,  Windsor. 
Brazier,  London,  Ont. 
Brown,  L.  L.,  Toronto. 
Bucke,  II,  L.,  Niagara  Falls. 
Bucke,  Wm.  A.,  Toronto. 
Buckley,  R.  E.,  Niagara  Falls. 
Burgar,  F.  A.,  Campbellford. 
Burge,  B.  R.,  Toronto. 
Butler,  A.  W.,  St.  Catharines. 
Butler,  M.  J.,  Oakville. 
Byrne,  G.  H.,  Niagara  Falls. 
Caddy,  A.  E.,  Campbellford. 
Caldwell,  H.  J.,  Toronto. 
Campbell,  L.  H.,  Toronto. 
Carman,  E.  S.,  Cleveland. 
Carmichael,  R.  M.,  Toronto. 
Chace,  W.  G.,  Toronto. 
Challies,  J.  B.,  Ottawa. 
Chester,  D.  J.,  Hamilton. 
Chipman,  Willis,  Toronto. 
Chubbock,  L.  B.,  Hamilton. 
Clark,  F.  W.,  Niagara  Falls. 
Clark,  H.  S.,  St.  Catharines. 
Clement,  S.  B.,  North  Bay. 
Cockburn,  J.  Roy,  Toronto. 
Connelh,  E.  M.,  Thorold. 
Constable,  L.  E.,  Niagara  Falls. 
Cooke,  A.  S.,  St.  Catharines. 
Craig,  H.  B.  R.,  Windsor. 
Creason,  J.  A.,  Montreal. 
Crombie,  W.  B.,  Twin  Falls. 
Cummings,  H.  L.,  St.  Catharines. 
Dallyn,  F.  A.,  Toronto. 
Darling,  E.  H.,  Hamilton. 
Davies,  A.  R.,  Toronto. 
Dobbin,  R.  L.,  Peterborough. 
Don  Carlos,  A.  C,  Toronto. 
Donnelly,  C.  H.,  Niagara  Falls. 
Down,  C.  E.,  Niagara  Falls. 
Elliott,  W.  N.,  Hamilton. 
Ellis,  D.  S.,  Kingston. 
Ely,  S.  B.,  Pittsburgh. 
Ewart,  H.  E.,  Ottawa. 
Fairlie,  Toronto. 
Fellowes,  K.  C,  Niagara  Falls. 
Fenwick,  Dr.  C.  P.,  Niagara  Falls. 
Ferguson,  F.  A.,  Ottawa. 
Ferguson,  M.  V.,  Gait. 
Ferrier,  Tyrrell,  Toronto. 
Fleming,  D.  H.,  Owen  Sound.  • 

Foley,  Ed.  P.,  Thorold. 
Ford,  W.  B.,  Hamilton. 
Foster,  Howard,  St.  Catharines. 
Frost,  S.  R.,  Niagara  Falls. 
Gale,  A.  V.,  Ottawa. 
Gale,  Gordon,  Ottawa. 
Gent,  R.  T,  Niagara  Falls. 
Ghysens,  A.  L.,  Montreal. 
Gillespie,  Peter,  Toronto. 
Gisborne,  L.  L.,  Niagara  Falls. 


Gibson,  N.  R.,  Niagara  Falls. 
Gibson,  R.  W.,  Newcastle. 
Gordon,  W.  J.,  St.  Catharines. 
Gore,  Wm.,  Toronto. 
Gove,  Harry  G.,  Niagara  Falls. 
Gram,  J.  I.,  Niagara  Falls. 
Grant,  Alex.  J.,  St.  Catharines. 
Gray,  E.  R.,  Hamilton. 
Grieve,  J.,  Montreal. 
Griffiths,  Geo.  E.,  Niagara  Falls. 
Grummitt,  E.,  St.  Catharines. 
Guy,  R.  W.,  Ottawa. 
Hamilton,  C.  B.,  Toronto. 
Harcourt,  R.  H.,  St.  Catharines. 
Harkness,  A.  H.,  Toronto. 
Hannington,  C.  F.,  Ottawa. 
Harland,  W.,  Toronto. 
Harrison,  R.,  Toronto. 
Hart,  H.  U.,  Hamilton. 
Hartford,  Ernest,  New  York. 
Hayes,  C.  L.,  Montreal. 
Hearn,  R.  L.,  Toronto. 
Hebert,  H.  F.,  Toronto. 
Henderson,  C.  E.,  Windsor. 
Henderson,  John,  Ottawa. 
Hewson,  E.  G.,  Toronto. 
Hogg,  T.  H.,  Toronto. 
Holden,  O.,  Toronto. 
Hollingworth,  W.,  Hamilton. 
Honsberger,  J.  A.,  Niagara  Falls. 
Hooper,  J.  H.,  Port  Colborne. 
Huether,  A.  D.,  Niagara  Falls. 
Hughson,  Thos.,  Niagara  Falls. 
Hutchinson,  W.  H.,  London,  Eng. 
Jack,  J.  Gordon, 
Jackson,  A.  W.,  Welland. 
Jackson,  J.  H.,  Niagara  Falls. 
Jackson,  Walter,  Niagara  Falls. 
Jennings,  A.  E.,  Toronto. 
Jewett,  F.  C,  St.  Catharines. 
Johnson,  A.  E.,  Montreal. 
Johnson,  E.  P.,  St.  Catharines. 
Johnson,  Rex  P.,  Niagara  Falls. 
Johnston,  A.  E.,  Montreal. 
Johnston,  G.  W.  F.,  Ottawa. 
Johnston,  S.  H.,  Toronto. 
Johnston,  S.  W.,  Niagara  Falls. 
Jones,  Harry  A.,  Montreal. 
Jost,  E.  B.,  Ottawa. 
Kaelin,  F..  Montreal. 
Keefer,  C.  H.,  St.  Catharines. 
Keefer,  T.  C,  Ottawa. 
Keith,  Fraser  S.,  Montreal. 
Kenmore,  W.  H.,  Providence,  R.I. 
Kennedy,  A.  J.,  Niagara  Falls. 
Kennedy,  F.  W.,  St.  Catharines. 
Kester,  F.  H.,  Niagara  Falls. 
Killaly,  A.  L.,  Peterborough. 
Knight,  J.  A.,  Toronto. 
Lambe,  A.  B.,  Ottawa. 
Lambe,  H.  J.,  Toronto. 
Lawson,  B.  F.,  St.  Catharines. 
Lazier,  F.  S.,  Thorold. 
Leslie,  F.  H.,  Niagara  Falls. 
Loughrin,  J.  A.,  Toronto. 
Lowry,  G.  H.,  Niagara  Falls. 
Macallum,  A.  F.,  Ottawa. 
MacDonald,  C.  E.,  Toronto. 
MacDonald,  W.  B.,  Welland. 
Maclntyre,  W.  B.,  Toronto. 
Mackintosh,  J.  A.  S.,  Peterborough. 
MacLennan,  L.,  Cayuga. 
Magee,  F.  A.,  Hamilton. 
Magwood,  W.  H.,  Cornwall. 
Malcolm,  A.  L.,  Campbellford. 
Malloch,  Norman,  Niagara  Falls. 
Manhard,  W.  E.,  Toronto. 
Marr,  Norman,  Ottawa. 
McAll,  H.  W.,  Toronto. 
McAndrew,  J.  B.,  St.  Catharines. 
McClelland,  R.  J.,  Kingston. 
McComb,  J.,  St.  Catharines. 
McCubbin,  Geo.  A.,  Chatham. 
McDougal,  L-.  H.,  Niagara  Falls. 
McEvoy,  James,  Toronto. 


McGorman,  S.  E.,  Walkerville. 
Mcintosh,  A.  K.,  Niagara  Falls. 
McLachlan,  R.  C,  St.  Catharines. 
McLaren,  A.  A.,  Niagara  Falls. 
McLean,  M.  B.,  St.  Catharines. 
McLean,  W.  A.,  Toronto. 
McLeod,  N.  M.,  Toronto. 
Meldrum,  Malcolm,  Niagara  Falls. 
Millar,  Hugh,  Montreal. 
Millar,  W.  C,  St.  Thomas. 
Milne,  Alex.,  St.  Catharines. 
Milne,  W.  G.,  Hamilton. 
Mills,  Joseph  A.,  Niagara  Falls. 
Moll,  F.,  Montreal. 
Moll,  W.  L.,  Berne,  Switzerland. 
Mover,  J.  C,  St.  Catharines. 
Murdock,  C.  R.,  Hamilton. 
Murphy,  E.  P.,  Ottawa. 
Mutch,  D.  A.,  St.  Catharines. 
Near,  W.  P.,  St.  Catharines. 
Newell,  F.,  Toronto. 
Newman,  J.  J..  Windsor. 
Norham,  R.,  Montreal. 
Norrish,  B.  E.,  Montreal. 
Oxley,  A.  C,  Toronto. 
Oxley,  J.  M.,  Toronto. 
Pacy,  E.  H.,  Hamilton. 
Panton,  F.  W,  Hamilton. 
Parker,  G.  Cameron,  Toronto. 
Parson,  R.  H.,  Peterborough. 
Power,  G.  H.,  Toronto. 
Preston,  L.  C,  Hamilton. 
Proctor,  E.  M.,  Toronto. 
Purcell,  J.  W.,  Toronto. 
Reid,  F.  B.,  Ottawa. 
Robers,  Richard  B.,  Peterborough. 
Robertson,  A.  B.,  Niagara  Falls. 
Robertson,  F.,  Toronto. 
Robinson,  A.  W.,  Montreal. 
Ross,  O.  W,  St.  Catharines. 
Ross,  R.  A.,  Montreal. 
Russell,  J.  P.,  Toronto. 
Russell,  W.  B.,  Toronto. 
Rust,  C.  H.,  Toronto. 
Sauer,  M.  V.,  Toronto. 
Saunders,  J.  E.,  Pittsburgh. 
Sears,  John,  New  York. 
Sellar,  H.,  St.  Catharines. 
Seymour,  H.  L.,  Toronto. 
Shaw,  C.  B.,  Hawkesbury. 
Shaw,  W.  J.,  Jr.,  St.  Thomas. 
Shephard,  G.,  Niagara  Falls. 
Sherron,  Geo.  A.,  Philadelphia. 
Silver,  B.  L.,  Montreal. 
Sisson,  C.  E.,  Peterborough. 
Steel,  R.  J.,  Port  Weller. 
Stephens,  W.  E..  London,  Ont. 
Sterns,  F.  E.,  St.  Catharines. 
Stevens,  Alfred  J.,  Windsor. 
Stevenson,  Robt.  R.,  Toronto. 
Stone,  L.  J.,  Toronto. 
Stuart,  A.  T.,  Toronto. 
Sullivan,  W.  H.,  St.  Catharines. 
Swan,  A.  W.,  Montreal. 
Swift,  C.  Jas.,  St.  Catharines. 
Taylor,  G.  R.,  Niagara  Falls. 
Thorn,  Geo.  A.,  Toronto. 
Trail,  J.  J.,  Toronto. 
Tye,  W.  F.,  Montreal. 
VanScoyoc,  H.  S.,  Montreal. 
Vogan,  G.  O.,  Toronto. 
Vollmer,  G.  F.,  St.  Catharines. 
Weller,  J.  L.,  Hamilton. 
West,  C.  W.,  Thorold. 
Wicksteed,  H.  K..  Toronto. 
Wight,  F.  C,  New  York. 
Wilkie,  E.  T.,  Toronto. 
Willmot,  C.  M.,  Toronto. 
Wills,  D.  C,  St.  Catharines. 
Wilson,  Dr.  F.  W.,  Niagara  Falls. 
Wynn,  E.  M.,  Niagara  Falls. 
Wynne-Roberts,  R.  O.,  Toronto. 
Young,  C.  R.,  Toronto. 
Young,  R.  B.,  Toronto. 
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EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


Situations  Wanted 

Graduate  Civil  Engineer 

Graduate  Civil  Engineer,  A.M.E.I.C.,  with  10  years 
experience  on  construction,  maintenance,  superintend- 
ence and  contracting  on  railway  and  building  work  and 
5  years  on  hydraulic  work,  desires  position  with  operat- 
ing department  of  a  Pulp  Industry.  Salary  $300.00  per 
month.  Full  particulars  of  experience  and  references 
furnished.    Apply  box  40-P. 

Civil  Engineer 

Civil  Engineer,  A.M.E.I.C,  and  Quebec  Land 
Surveyor,  with  several  years'  experience,  on  railroad, 
hydraulic,  municipal  and  surveying  work,  for  personal 
reasons,  wishing  a  change,  seeks  employment.  Single. 
Box  41-P. 

Mechanical  Engineer 

English  engineer  visiting  Canada  wishes  to  settle  in 
the  Dominion  and  wishes  to  get  into  touch  with  a  large 
organization  requiring  services  of  experienced  mechanical 
engineer;  was  chief  engineer  of  large  plant  at  Nottingham, 
England,  with  sole  charge  of  engines,  boilers,  pumps,  etc., 
also  charge  of  building  extensions,  etc.,  30  years  continuous 
experience.    Box  42-P. 

Situations  Vacant 

Structural  Engineer 

Structural  engineer  wanted  by  a  structural  steel  co. 
in  Ontario;  technical  man  with  considerable  experience  in 
detailing,  designing  and  estimating  on  structural  steel; 
to  take  charge  of  designing  and  oversee  small  drawing 
room;  must  be  fast,  accurate  and  reliable;  salary  $275.00 
to  $300.00  per  month.    Box  161. 

Engineer  for  Construction  Work  in  India 

Young  Canadian  Engineer  about  thirty  years  of  age, 
unmarried,  required  for  engineering  position  in  India; 
work  necessitates  knowledge  of  concrete  construction. 
Salary  in  neighbourhood  of  $5000  per  annum.    Box  162. 

Geometry,  Freehand  Drawing  and  Lettering  Assistant 

Assistant  for  department  of  descriptive  geometry 
freehand  drawing  and  lettering  for  large  Canadian 
University;  salary  $125.00  to  $150.00  per  month.  Box  163. 

Junior  Engineer  for  Pulp  and  Paper  Company 

Junior  engineer  with  at  least  one  year's  experience  to 
look  after  water  records  and  do  general  office  work, 
draughting,  etc.,  for  large  pulp  and  paper  company  in 
Ontario.    Salary  $150.00  per  month.    Box  164. 

Draftsmen  for  Hydro  Electric  Work 

Two  field  draftsmen  wanted  immediately  for  hydro 
electric  work,  in  Ontario;  salary  $150.00  per  month. 
Box  165. 


Member's  Exchange 

Transactions  Inst.  C.E.   For  Sale 

Set  transactions  Inst.  C.E.  1881  to  date  12  vols,  for 
sale,  are  bound,  should  be  worth  $100.00  to  any  member 
acquiring  eng  library.    Box  3- A. 

Transactions 

Books— Transactions  A.M.I.E.E.  1904-1918  Journal 
of  The  Institute  of  Electrical  Engineers,  England,  1893- 
1913.    Box  No.  5-A. 

Journals  Wanted 

We  have  an  enquiry  from  one  of  our  members  who 
is  very  anxious  to  have  a  complete  set  of  The  Journal  for 
Nos.  1,  2,  3  and  4  of  Volume  1.  Any  member  who  has 
these  journals  and  does  not  require  them  for  binding 
purposes  could  rest  assured  that  they  would  be  appre- 
ciated if  sent  in.    Box  6-A. 

For  Sale 

Transit  light  mountain  Keuffel  and  Esser,  suitable 
for  railway  construction,  first  class  condition,  $175.00; 
also  Dump  Level,  good  condition,  $65.00,  or  sell  both 
together  for  $225.00.    Box  7-A. 

Dumpy  Level  For  Sale 
12"  Dumpy  level  by  Baker  &  Company,  High 
Holborn,  London.  This  level  is  in  good  condition;  has 
exceptionally  good  lenses  and  a  comparatively  new  tripod. 
Although  well  worth  $100.00  may  be  had  for  $60.00. 
Box  8-A. 


OBITUARIES 


Thomas  Matthew  Schenk,  A.M.E.I.C. 


i 


Mr.  Schenk  died  in  Halifax  on  Friday  the  3rd  of 
September,  1920,  after  an  illness 'of  five  weeks  of  typhoid 
fever,  leaving  a  widow  and  two  children. 

He  was  the  only  son  of  Capt.  E.  G.  Schenk,  for  many 
years  Commander  of  the  Commercial  Cable  Company's 
Repair  Ship  "MacKay-Bennett".  Capt.  Schenk's  elder 
brother,  A.  O.  Schenk,  M.  Inst.  C.E.,  is  now,  and  has 
been  for  many  years,  chief  engineer  of  the  Swansea 
Harbour  Board,  Wales. 

Mr.  Schenk  was  admitted  to  The  Institute  as  a 
Student  April  17th,  1909,  Junior,  January  13th,  1913, 
and  as  an  Associate  Member  June  27th,  1916.  At  the 
time  of  his  untimely  death  —  he  was  only  thirty  two 
years  of  age  —  he  had  been  on  the  staff  of  C.  E.  W. 
Dodwell,  M.E.I.C,  district  engineer,  Public  Works 
Department  of  Canada,  at  Halifax,  N.S.,  for  eleven  and 
a  half  years;  first  as  draughtsman  and  junior,  and  for  the 
past  seven  or  eight  years  as  assistant  engineer. 

His  was  an  exceptionally  fine  character,  clean-living 
and  scrupulously  honourable,  absolutely  trustworthy, 
conscientious,  loyal  and  efficient,  and  his  death  is  a  severe 
loss,  not  only  to  the  Halifax  Staff  of  the  Public  Works 
Department,  but  to  the  Department,  as  a  whole. 
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Major  R.  Douglas  Galbraith,  M.C.,  S.E.I. C. 

Major  R.  Douglas  Galbraith,  M.C.,  S.E.I.C,  a 
widely-known  Canadian  soldier,  and  prominent  in 
University  of  Toronto  graduate  life,  died  at  the  Toronto 
General  Hospital  on  Saturday,  Sept.  11,  following  a  long 
illness.  He  entered  the  hospital  last  May  to  secure  relief 
from  the  abdominal  ailment  from  which  he  was  suffering, 
but  after  a  series  of  operations  failed  to  recover.  He  was 
twenty-seven  years  old,  and  was  a  son  of  the  late  Dean 
John  Galbraith,  who  was  long  the  head  of  the  Faculty  of 
Applied  Science  of  the  University  of  Toronto.  Major 
Galbraith  was  a  graduate  of  the  University,  and  after 
the  war  planned  to  follow  his  profession  as  a  civil  engineer. 
He  is  survived  by  one  brother,  Lieut.  John  Galbraith, 
M.C.,  A.M.E.I.C.,  of  Seattle,  and  a  sister,  Mrs.  F.  S. 
Jamieson,  150  Albany  avenue.  Sir  Frederick  Stupart, 
Director  of  the  Observatory,  is  an  uncle.  The  funeral 
takes  place  to-morrow  afternoon. 

Major  Galbraith  began  his  military  career  in  the 
Mississauga  Horse,  and  commanded  the  North  York 
Company  of  the  127th  Battalion,  York  Rangers,  during 
the  last  year  of  the  war.  He  joined  the  York  county 
unit,  which  became  a  battalion  of  railway  troops,  in  1917 
as  an  engineer  officer.  His  first  service  was  in  the  Somme 
in  1916,  as  an  officer  of  the  6th  Machine  Gun  Company. 

He  won  his  Military  Cross  in  March,  1918,  at  Villers 
Brettoneaux. 

Major  Galbraith  seemed  to  bear  a  charmed  life  all 
through  the  war,  although  he  suffered  many  bereavements. 
His  father  died  during  the  first  year  of  the  war.  On  his 
return  to  Canada  he  picked  up  a  paper  in  Halifax,  where 
he  read  the  first  news  of  the  death  of  his  mother,  who  had 
died  while  he  was  at  sea  on  the  way  home.  A  romance 
in  his  life  was  tragically  ended  by  the  German  bombing 
of  the  Canadian  hospital  at  Doullens,  where  the  brave 
young  woman  to  whom  he  was  engaged  to  be  married 
was  serving  as  a  nurse.  She  was  instantly  killed  while 
on  duty  with  her  patients. 

* 

Edward  Ashley  Wilmot,  M.E.I.C. 

Edward  Ashley  Wilmot,  M.E.I.C,  died  in  Victoria, 
B.C.,  Sept.  4,  1920,  in  his  75th  year.  The  late 
Mr.  Wilmot  was  for  upwards  of  twenty  years  in  the 
employ  of  the  Provincial  Government  as  a  civil  engineer, 
and  for  fourteen  years  he  held  the  important  position  of 
Provincial  Inspector  of  Dykes.  From  1892  until  1899, 
he  was  city  engineer  of  Victoria,  and  since  1899  he  had 
been  engineer  in  charge  of  the  construction  and  of  the 
maintenance  and  management  of  dykes  for  the  Provincial 
Government,  and  in  that  connection  made  a  highly 
creditable  and  commendable  record. 

The  late  Mr.  Wilmot  was  widely  recognized  as  an  able 
and  successful  representative  of  the  profession.  He  did 
military  service  during  the  period  of  the  Fenian 
raid  of  1866,  and  received  a  Fenian  Raid  medal 
awarded  by  the  Dominion  Government  to  survivors. 
He  was  educated  first  at  Sunbury  Grammar  School,  and 
afterwards  at  the  University  of  New  Brunswick.  His 
father,  Hon.  Robert  Duncan  Wilmot,  represented  Sunbury 
County  in  the  Senate  from  the  time  of  Confederation 
until  1880,  and  in  1885  was  appointed  Lieutenant- 
Governor  of  New  Brunswick. 


The  deceased,  who  was  born  in  St.  John,  N.S.,  on 
November  4th,  1845,  is  survived  by  a  widow  and  four 
sons,  Hugh  "Humphry,  of  Victoria,  Ashley  Noel,  of 
Vancouver,  Robert  Percy,  of  Victoria  and  Lemuel  Allan, 
of  Bradford,  Ont. 


Dr.  William  Hodgson  Ellis,  M.E.I.C. 

Dr.  William  Hodgson  Ellis,  M.E.I.C,  former  Dean 
of  the  Faculty  of  Applied  Science  of  the  University  of 
Toronto,  died  at  Lake  Joseph,  Muskoka,  on  August  23rd. 

Born  at  Bakewell,  Derbyshire,  England,  son  of  an 
physician  of  note,  and  a  grandson  of  the  Rev.  Wm.  Ellis, 
the  famed  missionary  to  Madagascar,  he  came  to  Canada 
when  young,  and  attended  the  University  of  Toronto,  receiv- 
ing the  degree  of  B. A.  in  1867  and  M. A.  in  1868.  Pursuing 
his  medical  studies  at  the  same  time,  he  went  to  England, 
and  in  1871  obtained  the  diploma  of  Licentiate  of  the 
Royal  College  of  Physicians,  with  the  distinction  of 
F.S.C,  F.I.C.  and  F.R.S.C  He  was  appointed  to  the 
chair  of  chemistry  in  Trinity  Medical  School,  and  became 
lecturer  of  chemistry  in  Toronto  S.P.S.  In  1887  Dr.  Ellis 
resigned  his  connection  with  Trinity  for  the  professorship 
of  applied  chemistry  in  the  S.P.S.,  becoming  dean  in 
1914.  The  Dominion  Government  made  him  public 
analyst  for  Toronto;  in  1895  the  University  of  Toronto, 
elected  him  a  senator. 


Dr.  William  Hodgson  Ellis,  M.E.I.C. 

Dr.  Ellis  had  early  joined  the  University  Corps  of 
the  Queen's  Own,  and  served  as  a  captain  with  this 
regiment  in  the  Fenian  Raid  of  1866.  He  participated 
in  the  battle  of  Ridgeway. 

Beside  his  widow,  two  sons,  Major  (Dr.)  Arthur 
Ellis,  C.A.M.C,  who  has  a  distinguished  career  in  France, 
and  Capt.  Harold  Ellis,  C.E.F.,  secretary  to  the  Minister 
of  Militia,  and  Mrs.  Crooks,  wife  of  Alex.  D.  Crooks,  a 
Toronto  barrister,  survive. 


496 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


PERSONALS 


"O  J.  E.  Openshaw,  A.M.E.I.C.,  has  recently  returned 

!  from  a  visit  to  England  where  he  was  successful  in  securing 

J  a  number  of  agencies  for  engineering  supplies.     It  is  his 

"°  intention  to  open  an  office  in  Montreal  in  the  near  future. 


B.  A.  Johnston,  Jr.E.I.C,  is  now  with  The  Good 
Roads  Department  of  the  Province  of  Manitoba. 

* 

Briton  O.  Smith,  A.M.E.I.C.,  has  recently  joined  the 
staff  of  the  De  Laval  Steam  Turbine,  Trenton,  N.Y. 


Major  W.  T.  Wilson,  A.M.E.I.C,  who  has  been 
residing  at  Ottawa  since  his  return  from  overseas,  sailed 
for  England  early  in  September  en  route  to  Mesopotamia 
where  he  has  accepted  a  position  with  the  Imperial 
Government. 


Chas.    Errington,    S.E.I.C.,    is   at   present   in   the 

Dominion  Civil  Service,  Water  Power  Board,  at  Calgary, 

Alta.. 

* 

W.  C.  MacDonald,  A.M.E.I.C,  is  at  present  with 

The  Bedford  Construction  Co.,  Royal  Bank  Chambers, 

Halifax,  N.S. 

* 

A.  W.  G.  Clark,  Jr.E.I.C,  has  recently  been  appointed 
general  manager  of  the  Edmonton  Cement  Co.,  Ltd., 
Edmonton,  Alta. 

* 

W.  G.  MacNaughton,  A.M.E.I.C,  has  been  recently 
appointed  manager  of  the  Spruce  Falls  Company,  Ltd., 
Kapuskasing,  Ont. 

* 

W.  G.  Calbert,  A.M.E.I.C,  has  been  appointed 
engineer  in  charge  for  the  Mead  Pulp  &  Paper  Company 
of  Port  William,  Ont. 

* 

V.  J.  Melsted,  A.M.E.I.C,  is  leaving  Winnipeg  for 
a  long  holiday  in  British  Columbia  and  will  be  resident 
for  some  time  at  Salmon  Arm,  B.C. 

* 

Donald  Ross-Ross,  Jr.E.I.C,  has  accepted  a  position 
with  the  planning  department  of  the  Canadian  Rubber 
Company,  Papineau  Square,  Montreal. 

* 

I.  Matheson  Fraser,  Jr.E.I.C,  has  left  McGill  Univer- 
sity, and  is  now  employed  as  draughtsman  with  the 
Dominion  Engineering  Works,  Lachine,  Que. 

* 

R.  Norman  Coke,  Jr.E.I.C,  has  recently  accepted  a 
position  with  the  traffic  engineer  for  the  Western  Division 
of  the  Bell  Telephone  Company,  Toronto,  Ontario. 

* 

A.  E.  MacGregor,  Jr.E.I.C,  has  recently  left  Ottawa 
and  is  now  with  the  Engineering  Branch  of  the 
Department  of  Soldiers  Civil  Re-Establishment,  Toronto. 

W.  E.  Joyce,  A.M.E.I.C,  has  accepted  a  position  as 
resident  engineer  for  Rondout  Creek  Bridge,  Kingston, 
N.Y.,  taking  charge  of  this  work  for  the  Kingston  Ship- 
building Corporation. 

* 

Capt.  L.  Kirk  Greene,  S.E.I.C,  has  accepted  a 
position  with  the  Wolseley  Motor  Co.,  (Commercial 
Branch)  Birmingham,  England,  and  left  on  the  18th  inst. 
to  assume  his  new  duties. 


Edmund  Grummitt,  A.M.E.I.C,  formerly  instructor 
in  mechanical  and  architectural  drawing  for  the  Depart- 
ment of  Soldier's  Civil  Re-establishment,  is  now  employed 
as  a  draughtsman  with  the  Welland  Ship  Canal,  St. 

Catharines,  Ont. 

* 

Professor  L.  M.  Arkley,  M.Sc,  M.E.I.C,  who  has 
for  a  number  of  years  occupied  the  Chair  of  Assistant 
Professor  of  Mechanical  Engineering,  University  of 
Toronto,  has  accepted  the  position  of  Professor  of  Mechan- 
ical Engineering  in  charge  of  that  department  at  Queen's 

University. 

* 

R. Lawrence  Weldon,  Jr.E.I.C, M.Sc,  has  recently  left 
the  engineering  department  of  The  Laurentide  Company 
Limited  of  Grand'Mere,  Que.,  to  join  the  Fort  Frances 
Pulp  and  Paper  Company  Ltd.,  of  Fort  Frances,  Ont., 
as    resident    engineer,    in   charge   of  engineering   and 

construction  work. 

* 

A.  D.  Creer,  M.E.I.C,  has  formed  a  partnership  with 
A.  R.  MacKenzie,  (Assoc.  M.  Inst.  CE.,)  in  the  practice 
of  civil  engineering  and  valuation  and  has  opened  an 
office  at  517  Metropolitan  Building,  Vancouver,  B.C. 
It  is  intended  to  specialize  in  water  power  development, 
water  supply,  sewerage,  railway  construction,  irrigation, 
and  land  development  and  valuation. 

* 

Capt.  C  B.  R.  Macdonald,  A.M.E.I.C,  returned  to 
England  from  Canada  about  the  middle  of  September. 
Capt.  Macdonald  has  spent  the  last  year,  on  his  return 
from  overseas,  gaining  further  Canadian  engineering 
experience  and  returns  to  England  to  accept  a  position 
with  a  contracting  firm  of  which  his  uncle,  Lt.-Col. 
A.  C  Macdonald,  D.S.O.,  M.E.I.C,  is  head. 

* 

H.  L.  Swan,  A.M.E.I.C,  has  recently  gone  into 
practice  with  A.  P.  Augustine,  A.M.E.I.C,  in  Pencticton, 
B.C.,  as  Civil  Engineers,  Architects  and  land  Surveyors. 

Mr.  Augustine  and  Mr.  Swan  have  both  been  recently 
registered  as  "Professional  Civil  Engineers"  under  the 
British  Columbia  act.  They  have  also  been  recently 
elected  members  of  the  American  Concrete  Institute. 

* 

Col.  F.  M.  Gaudet,  M.E.I.C,  has  recently  been 
appointed  head  of  the  Public  Safety  Department  of  the 
City  of  Montreal,  this  appointment  including  the  control 
of  the  Police  and  Fire  Services. 

Colonel  Gaudet  has  had  a  distinguished  career  as  an 
engineer  and  administrator.  He  was  responsible  for  the 
recruiting    of    the    famous    22nd   Battalion,   and    was 
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Commanding  Officer  of  this  Battalion  overseas.  Colonel 
Gaudet  is  one  of  the  five  members  of  the  administrative 
commission  for  the  City  of  Montreal,  and  this  appoint- 
ment is  evidence  of  the  value  placed  on  his  service  in  this 
connection. 


Chas.  Evan  Fowler,  M.E.I.C.,  delivered  a  lecture 
recently  to  the  Detroit  Engineering  Society  on  "Harbours 
and  Harbour  Bridges",  with  particular  reference  to  the 
proposed  Detroit- Windsor  bridge.  Mr.  Fowler's  lecture 
was  illustrated  with  lantern  slides,  showing  harbours  all 
over  the  world,  together  with  views  showing  long  span 
bridges.  At  the  recent  Great  Lakes-St.  Lawrence  Tide- 
/  water  Congress  held  in  Detroit,  Mr.  Fowler  was  one  of 
the  leading  speakers.  In  addition  to  being  a  member  of 
The  Institute,  Mr.  Fowler  is  a  member  of  The  American 
Society  of  Civil  Engineers.  His  experience  extends  over 
thirty  years  in  the  design  and  construction  of  bridges  and 
harbours,  both  on  this  continent  and  abroad.  He  is  an 
author  of  ten  publications  on  engineering  design  and 
construction. 


Hugh  B.  Walkem,  M.E.I.C.,  has  retired  from  the 
service  of  the  Canadian  Pacific  Railway,  with  which  he 
has  been  connected  for  forty  years,  and  is  now  resident 
at  Haney,  B.C. 

Mr.  Walkem  was  born  in  Montreal  in  1858  and  has 
been  with  the  C.P.R.  since  1882.  He  first  served  under 
A.  J.  Hill  as  a  rodman,  was  later  on  location  and  construc- 
tion in  connection  with  the  Thompson  Section,  B.C.,  also 
on  the  Shuswap  Section,  B.C.,  under  Major  Rogers,  later 
Mr.  Walkem  joined  the  staff  of  H.  A.  Cambie  and  rose  to 
asst.  engineer  on  the  extension  of  the  Canadian  Pacific 
Railway,  from  Port  Moody  to  Vancouver.  Mr.  Walkem 
was  placed  in  charge  of  the  Direction  of  the  Terminal 
Works  of  the  Canadian  Pacific  Railway  at  Vancouver 
and  later  rose  to  take  charge  of  permanent  way,  locating 
and  construction  of  branch  lines,  etc.,  in  the  Western 
District. 


F.  W.  Cowie,  M.E.I.C.,  chief  engineer  of  the  Port  of 
Montreal,  has  recently  completed  the  first  part  of  the 
work  in  connection  with  electrifying  The  Montreal  Har- 
bour Terminal  Railway,  having  a  total  trackage  of  58 
miles.  The  system  being  installed  is  the  2400  volt,  D.C. 
system,  which  has  proved  so  satisfactory  on  many  lines 
in  the  United  States,  and,  nearer  home,  on  the  electrified 
lines  of  the  Canadian  National  Railways  in  Montreal. 
The  overhead  system  has  been  installed  with 
catenary  suspension,  wooden  poles  being  used  where 
development  is  not  yet  complete,  and  steel  poles  where 
permanent  conditions  exist.  The  system  has  been  divided 
off  into  half  mile  sections,  with  a  view  to  anchoring  each 
section  indepedently.  It  is  intended  to  have  electric 
locomotives  of  a  type  similar  to  those  in  use  on  the 
Canadian  National  Line  through  Mount  Royal  Tunnel, 
weighing  83  tons  each.  The  power  house  will  be  erected 
centrally  and  will  eventually  have  a  capacity  of  3,000 
kilowatts. 


BRANCH  NEWS 

Ontario  Provincial  Division 

A.  B.  Lambe  A.M.E.I.C.  Secretary. 

Following  Mr.  Gibson's  demonstration  at  the  General 
Professional  Meeting,  Niagara  Falls:  a  meeting  of  the 
Ontario  Provincial  Division  was  held.  A.  B.  Lambe, 
A.M.E.I.C,  Secretary  of  the  Division  gave  a  brief  survey 
of  the  work  of  the  Division  in  regard  to  organization, 
legisation  and  remuneration. 

Two  of  the  Ontario  Branches  have  prepared  schedule 
— Toronto  and  Niagara  Peninsula,  and  the  latter  has 
been  to  a  large  extent  adopted  by  the  Hydro  Electric 
Power  Commission.  Council,  however,  takes  the  stand 
that  as  the  salary  question  is  nation-wide,  the  schedule 
should  be  discussed  by  a  general  committee  of  the 
Institute. 

The  schedule  favoured  by  the  committee  appointed 
by  Council  is  that  recently  published  by  Engineering 
Council  (printed  on  page  484  of  this  issue),  which  is  con- 
sidered concise,  simple  and  fair.  With  regard  to  consult- 
ing engineers'  fees  Mr.  Lambe  stated  that  the  committee 
is  still  working  on  the  question  and  would  present  its 
report  at  the  annual  meeting  1921.  The  legislation  prob- 
lem in  Ontario  is  being  considered  by  a  committee 
having  two  members  from  the  Engineering  Institute  of 
Canada,  and  two  each  from  other  technical  organizations. 
The  Toronto  Branch  is  doing  good  work  by  keeping  in 
touch  with  the  Ontario  Government  as  to  the  appoint- 
ment of  engineers  for  all  engineering  positions. 

Fraser  S.  Keith,  Secretary  of  the  Instiuute  stated 
that  the  Branches  will  be  given  an  opportunity  to  make 
recommendations  before  the  final  report  of  the  Committee 
on  Remuneration  is  presented,  also  that  the  report  of  the 
Committee  on  Policy  will  be  presented  at  the  October 
meeting  of  Council. 

Toronto  Branch 

H.  A.  Goldman,  A.M.E.I.C,  Secretary-Treasurer. 
Syllabus  of  Subjects  for  Winter  Sessions  1920-1921 

Oct.,  1920,       7  Opening  Meeting. — Business  and  Chair- 
man's Address. 

14  Open  Night. — Discussion  on  Questions  of 
Policy. 

21  C.  D.  Dean,  A.M.E.I.C  — General  Oil 
Refining  Practice  (Moving  Pictures) 
Mining  Bldg.  University. 

28  Open  Night. — Discussion  on  Committee's 
Report  on  Fees  and  on  Remuneration 
Committee's  Interim  Report. 
Nov.,  1920,     4  F.  M.  Dawson,  A.M.E.I.C— Cement  and 
Supercement  (illustrated). 

11  Public  Meeting  in  Physics  Building, 
jointly  with  the  Canadian  Deep  Water- 
ways and  Power  Association.  Addresses 
on   "  St.  Lawrence  Deep  Water  Route  ". 
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18  Open  Night. — Discussion  on  Committee's 
Report  on  Zoning.  H.  L.  Seymour, 
AM.E.I.C. 

25  L.  W.  Wynne  Roberts,  A.M.E.I.C— 
Mesopotamia,  (illustrated). 


-Discussion  on  Committee's 
Ethics.    T.    D.    Mylrea, 


Jan.,  1921, 


9 

16 


13 


Dec,  1920,       2  OpenNight.- 

Report    on 

A.M.E.I.C. 

B.  F.  Haanel,  M.E.I.C.— Peat  Fuel. 
J.  T.  Burt-Gerrans. — Electro-Chemistry 

and  the  Engineer  (illustrated). 

Open  Night. — Discussion  on  Committee's 
Report  on  Engineers  and  Sociology. 
T.  L.  Crossley,  A.M.E.I.C. 

F.  A.  W.  Taylor. — Super-heaters  and 
economisers,  (illustrated). 

20  W.   Gore,  M.E.I.C— Reservoirs   (illus- 

trated). 
Feb.,  1921,      1,  2    &    3.— Annual    Convention    of    The 

Engineering     Institute     of    Canada    in 

Toronto. 
10  Arthur   Hewitt.— Toronto   Gas   Works 

(illustrated). 
17  Murray  A.  Stewart,  A.M.E.I.C— City 

Street  Paving. 
24  R.  B.   Young,   A.M.E.I.C— The   New 

Theory  of  Concrete  Mixtures;  a  practical 

method  of  proportioning  based  thereon. 

T.V.McCarthy,A.M.E.I.C— Experience 

with   this   method   on   a   large   power 

development. 

Mar.,  1921,      3  Open  Night. 

10  A.  T.  Clark  &  T.  M.  Jones,  A.M.E.I.C— 
Design  of  Centrifugal  Pumps  (illus- 
trated). 

17  T.  H.  Hogg,  A.M.E.I.C— Description 
of  Hydraulic  Power  Plant  of  Hydro- 
Electric  Power  Commission. 

24  J.  Morrow  Oxley. — Some  Points  in  the 
Economics  of  Building  Design  (illus- 
trated). 

31  C  Nelson  Gain. — Pulp  and  Paper  Works 
(illustrated). 

April,  1921,       7  Open  Night. 

14  W.  E.  Douglas,  A.M.E.I.C— Engineers 
and  Contractors. 

21  F.  A.  Gaby. — Hydro  Radial  Railways. 
28  Frank    H.    Keefer.— K.C,    M.P.,— St. 

Lawrence  River  Deep  Waterway  and 
Power  Development. 

May,  1921,  5  Open  Meeting.— Reports.  Election  and 
installation  of  Officers  for  ensuing  year. 

(Nominations  for  Chairman,  Deputy 
Chairman,  Secretary  and  three  Com- 
mitteemen to  be  sent  to  Mr.  Goldman 
on  or  before  March  17th,  1921). 

Note:  Watch  announcements  in  press 
each  week. 


List  of  Subjects  in  Reserve 

L.  M.  Arkley,  Purchase   and    burning   of   coal   on 

M.E.I.C.  B.T.U.  basis. 

H.  G.  Acres,  Additional  information  re  Chippawa 

M.E.I.C  Power  Scheme. 

W.  R.  Worthington,  Sewerage  Works. 

A.M.E.I.C. 
P.  W.  Ellis,  Engineering     Features     of     Queen 

Victoria  Park  Developments. 
(Illustrated). 
N.  R.  Gibson,  Measurement  of  velocity  of  Water 

A.M.E.I.C.  Flow  in  Closed  Conduits.    (Illus- 

trated). 
George  A.  Sherron,  Modern  Concrete  Road  Construction 

and  Machinery.     (Illustrated). 


J.  C.  Krumm, 

A.M.E.I.C 

R.  R.  Knight, 
M.E.I.C 

T.  T.  Black, 

A.M.E.I.C. 


Railway  Location. 

Steel    Forging   and    Heat    Treating 

Furnaces. 
Forms  for  Concrete  Work. 
Internal  Combustion  Engines. 
Foundations. 

Mechanical  Transportation. 
Mechanical  Excavators. 
Alignment  Charts. 
Shrinkage  or  Expansion  in  Earth 

works. 
Essential  Specifications  and  Condi- 
tions. 
Rights  and  Wrongs  of  Public  Owner- 
ship. 
Economics  in  Engineering. 


Niagara  Peninsula  Branch 

Rex.  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer. 

The  members  of  the  Branch  feel  as  if  they  were  out 
of  a  job.  The  Professional  Meeting  has  gone  off  with  a 
bang  exceeding  our  best  expectations,  and  everybody 
in  the  Branch  feels  great  satisfaction  at  the  success  of 
the  gathering  which  was  conceived  almost  a  year  ago 
and  given  official  sanction  by  the  Branch  members  last 
December. 

Committee  meetings  of  exasperating  frequency  and 
extending  to  late  hours  are  already  forgotten  as  a  thing 
of  the  past  and  only  the  still  late  convivial  evenings  of 
the  meeting  have  a  place  in  our  memories,  at  least  most 
of  us  remember  them  very  distinctly. 

We  wish  to  thank  those  firms  whose  interest  in  the 
meeting  prompted  some  very  acceptable  gifts  of  inspira- 
tion and  F.  H.  Hopkins  &  Co.,  The  Lyman  Tube  and 
Supply  Co.,  The  Canada  Cement  Co.  and  the  Dominion 
Dredging  Co.  are  to  be  numbered  among  the  good  fellows. 
Drummond  McCall  presented  the  committee  with  a 
cheque  which  was  applied  to  entertainment  along  the 
same  lines. 

It  is  in  order  here  to  call  attention  to  a  very  important 
feature  of  the  committee  work  which  was  not  in  evidence 
at  the  time  of  the  meeting.  This  is  the  fine  work  done 
by  the  Finance  sub-committee  headed  by  R.  T.  Gent, 
M.E.I.C 
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The  Committee  were  very  much  pleased  at  the  large 
registration  and  especially  by  the  many  older  and  promi- 
nent engineers  who  took  the  time  to  come  long  distances 
and  it  is  with  some  pride  that  we  feel  that  we  made  the 
meeting  interesting  and  enjoyable  for  them  as  well  as 
for  the  younger  members. 

The  captain  of  the  winning  baseball  team  promised 
to  write  a  story  about  the  Saturday  afternoon  game 
and  we  are  referred  to  another  page  for  this  account. 
Mr.  Wynne-Roberts  should  feel  gratification  at  the  result 
even  if  the  origin  of  the  challenge  did  require  explanation 
in  the  September  Journal. 

The  impromptu  parade  headed  by  Mr.  Grant  during 
the  dance  intermission  and  done  to  the  strains  of  the 
pipes  was  much  appreciated,  and  H.  L.  Bucke  had  his 
own  way  about  the  pipes. 

A  financial  statement  will  be  published  in  the 
November  Journal  for  the  information  of  members. 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 

A  special  meeting  of  the  Winnipeg  Branch  of  The 
Engineering  Institute  of  Canada  was  held  in  the  Engineering 
Building,  September  9th,  1920.  W.  M.  Scott,  M.E.I.C., 
in  the  Chair  and  61  Members  present. 

The  meeting  was  called  to  receive  and  consider  the 
report  of  the  Special  Salary  Committee,  and  to  make 
arrangements  for  the  trip  of  inspection  to  the  Manitoba 
Rolling  Mills  at  Selkirk. 

It  was  moved  by  W.  P.  Brereton,  M.E.I.C.,  seconded 
by  D.  A.  Ross,  M.E.I.C.  and  carried: — 

That  the  date  of  the  inspection  trip  to  the  Manitoba 
Rolling  Mills  be  left  to  H.  A.  Mackay  for  any  time  after 
the  14th  inst.,  preferably  on  Wednesday. 

Mr.  Brereton  conveyed  the  invitation  from  Mr. 
Martin,  President  of  the  Manitoba  Gypsum  Company, 
to  the  Members  of  the  Branch,  to  pay  a  visit  to  his  plant. 
It  was  moved  by  D.  A.  Ross,  M.E.I.C,  seconded  by 
J.  G.  LeGrand,  A.M.E.I.C,  and  carried: 

That  the  time  of  the  visit  to  the  Gypsum  plant  be 
left  to  the  Executive  to  decide  the  date,  such  date  to  be 
within  the  current  month. 

At  the  request  of  the  Chairman,  H.  A.  Mackay, 
A.M.E.I.C,  assumed  the  chair,  as  he  was  convenor  of 
the  Special  Salary  Committee.  Mr.  Mackay  stated 
that  eleven  meetings  of  the  Special  Committee  had  been 
held,  and  a  great  deal  of  thought  and  energy  had  been 
put  on  its,  as  well  as  many  hours  of  discussion. 

The  report  was  then  read  by  the  Secretary. 

It  was  moved  by  W.  P.  Brereton,  M.E.I.C,  seconded 
by  J.  M.  Leamy,,  M.E.I.C  that  the  report  had  adopted 
by  the  Branch  as  presented. 

An  amendment  was  moved  by  A.  J.  S.  Taunton, 
A.M.E.I.C,  seconded  by  W.  M.  Scott,  M.E.I.C  and 
carried : — 

That  the  words  "that  recommended"  be  struck  out 
in  the  last  line  of  the  clause  dealing  with  organization 
on  page  3,  and  that  there  be  substituted  therefor  "one 
approved." 


Mr.  Brereton  then  altered  his  original  motion  to 
comply  with  this  amendment,  which  was  carried  un- 
animously. 

It  was  moved  by  A.  W.  Smith,  A.M.E.I.C,  and 
seconded  by  E.  Brydone-Jack,  M.E.I.C,  that  copies  of 
the  report  be  sent  to  the  Council  of  The  Institute  and  to 
all  Branch  Secretaries  for  their  consideration,  and  that 
each  Branch  take  similar  action  in  preparing  and  enforcing 
a  similar  report. 

It  was  moved  by  E.  Brydone-Jack,  M.E.I.C, 
seconded  by  Geo.  Pratt,  A.M.E.I.C,  and  unanimously 
carried : 

That  a  hearty  vote  of  thanks  be  tendered  to  the 
Members  of  the  Salary  Committee  for  their  successful 
efforts  in  the  preparation  of  the  Salary  Report  during 
the  past  summer. 

It  was  moved  by  A.  W.  Smith,  A.M.E.I.C,  seconded 
by  W.  P.  Brereton,  M.E.I.C,  that  a  special  committee 
consisting  of  the  Nomination  Committee  and  Executive 
of  the  Branch,  be  appointed  to  nominate  the  Remunera- 
tion Committee,  the  latter  to  consist  of  five  Members, 
and  to  report  back  to  the  ordinary  general  meeting  on 
September  16  next.    Carried. 

D.  A.  Ross,  M.E.I.C,  then  gave  notice  of  motion 
that  at  the  regular  meeting  on  October  7th,  he  would 
move  that  Paragraph  13  of  the  by-laws  covering  Standing 
Committees  be  amended  by  adding  thereto  Clause  G — 
remuneration  committee.  Clause  36a — The  Remunera- 
tion Committee  shall  be  responsible  for  taking  all  reason- 
able steps  to  assist  the  members  in  obtaining  salaries 
in  accordance  with  the  schedules  adopted  from  time  to 
time  by  the  Branch,  and  for  recommending  such  revision 
of  said  schedule  as  may  seem  advisable. 

On  Mr.  Scott  pointing  out  that  notice  of  motion 
could  only  be  given  at  a  regular  meeting  it  was  agreed 
to  have  this  notice  of  motion  presented  at  the  next  regular 
meeting,  being  September  16th. 

The  meeting  adjourned  at  10  p.m. 


Edmonton  Branch 

C.  C.  Sutherland,  A.M.E.I.C,  Secretary-Treasurer. 

At  a  general  meeting  held  in  August,  and  after  a 
scrutiny  of  ballots,  the  following  Gentlemen  were  declared 
elected  to  the  executive  of  the  Edmonton  Branch,  and 
will  take  office  at  the  first  general  meeting  held  in  October: 

Chairman  —  D.  S.  Carter,  A.M.E.I.C, 

Vice-Chairman  —  A.  W.  Haddow,  A.M.E.I.C. 

Sec.-Treas.  —        C  C  Sutherland,  A.M.E.I.C, 

Councillors:  J.  Robertson,  A.M.E.I.C, 

Wm.  H.  Hunt,  A.M.E.I.C, 

E.  Kells  Hall,  A.M.E.I.C, 

w    n~  ■     JL.  B.  Elliott,  M.E.I.C, 
Ex  Officio.  |R>  j  Gibb>  M  E  j  c 

Mr.  Sutherland  has  already  taken  office  as  Secretary 
and  all  communications  should  be  addressed  to  him  at 
City  Engineer's  Department,  Civic  Block,  Edmonton. 
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New  Brunswick  News 

First  General  Meeting  of  The   Association  of  Professional 
Engineers  of  the  Province  of  New  Brunswick. 

The  first  General  Meeting  of  the  Association  of 
Professional  Engineers  of  the  Province  of  New  Brunswick 
was  held  on  September  10th,  in  the  Board  of  Trade 
rooms  in  St.  John.  The  attendance  was  representative 
of  all  sections  of  the  Province  and  every  branch  of  engineer- 
ing. Those  present  were: — Harry  F.  Bennett,  A.  R. 
Crookshank,  C.  O.  Foss,  F.  G.  Goodspeed,  J.  A.  Grant, 
A.  Gray,  G.  G.  Hare,  G.  N.  Hatfield,  W.  J.  Johnston,  C.  C. 
Kirby,  G.  S.  Macdonald,  H.  F.  Morissey,  G.  G.  Murdoch, 
E.  J.  Owens,  A.  G.  Tapley,  E.  A.  Thomas,  F.  P.  Vaughan, 
J.  A.  W.  Waring,  S.  R.  Weston  and  B.  Wilson  of  St.  John, 
G.  W.  Arnold  of  Sussex,  D.  F.  Maxwell  of  St.  Stephen, 
C.  B.  Brown,  Jr.,  F.  O.  Condon,  C.  H.  F.  Donkin,  W.  A. 
Duff,  J.  A.  Ellis,  E.  G.  Evans,  F.  B.  Fripp,  J.  D.  McBeath, 
G.  C.  Torens,  and  S.  B.  Wass  of  Moncton,  K.  S.  Pickard 
of  Sackville,  M.  W.  Black,  B.  M.  Hill  and  John  Stephens 
of  Fredericton,  N.  A.  MacKenzie  and  G.  Stead  of 
Chatham,  R.  J.  Sandover  Sly  of  Campbellton. 

The  provisional  president,  C.  C.  Kirby,  M.E.I.C, 
occupied  the  chair.  The  minutes  of  the  organization 
meeting  held  in  September  1919  were  read  and  adopted. 
The  reports  of  the  provisional  council  and  the  secretary- 
treasurer  dealing  with  the  progress  of  the  Legislation 
and  the  passing  of  the  Act  as  well  as  the  financial  standing 
of  the  Association  were  read  and  adopted.  The  registrar 
reported  that  92  engineers  had  been  registered. 

The  By-Laws  which  had  been  prepared  and 
distributed  by  the  provisional  council  were  taken  up 
and  thoroughly  discussed.  The  By-Laws  as  amended 
were  adopted  and  ordered  printed. 

The  election  of  Officers  resulted  as  follows: — 
President:    C.  C.  Kirby,  M.E.I.C,   divisional   engineer, 

C.P.R.,  St.  John,  N.B. 

Vice-President:    C.  B.  Brown,  M.E.I.C,  chief  engineer, 
C.N.R.  Moncton. 

Councillors: 

St.  John  District,  J.  A.  Grant,  A.M.E.I.C,  of 
the  J.  A.  Grant  and  Co.  Ltd., 
general  contractors,  St.  John, 
N.B.  (1922) 

F.  P.  Vaughan,  M.E.I.C, 
manager  of  The  Vaughan  Elec- 
tric Co.,  Ltd.,  St.  John,  N.B. 
(1921) 

Moncton  District,  S.  B.  Wass,  A.M.E.I.C,  dist. 
engineer,  C  N.  R.,  Moncton, 
N.B.  (1923) 

J.  Edington,  M.E.I.C,  city 
engineer,  Moncton,  N.B.  (1921) 

Fredericton  District,  B.  M.  Hill,  M.E.I.C,  provincial 
highway  engineer,  Fredericton, 
N.B.  (1923) 

Chatham  District,  Geoffrey  Stead,  A.M.E.I.C, 
dist.  engineer,  Public  Works, 
Canada,  Chatham,  N.B.  (1922) 


Auditors:  J.  A.  W.  Waring,  A.M.E.I.C,  asst.  engineer* 
C.P.R.,  St.  John,  N.B. 

F.  G.   Goodspeed,   M.E.I.C,   dist.   engineer, 
Public  Works,  Canada,  St.  John,  N.B. 

Nomination  Committees  for  1921,  St.  John  District, 
(Counties  of  St.  John,  King's,  Queen's  and 
Charlotte) 

G.  G.  Murdoch,  M.E.I.C  and  G.  G.  Hare, 
M.E.I.C.  Moncton  District,  (Counties  of 
Albert,  Kent  and  Westmorland)  J.  D.  McBeath, 
M.E.I.C,  and  E.  G.  Evans,  M.E.I.C. 
Fredericton  District,  (Counties  of  York,  Sun- 
bury,  Carleton,  Victoria,  and  Madawaska)  H. 
M.  Armstrong,  and  M.  W.  Black,  A.M.E.I.C 
Chatham  District,  (Counties  of  Restigouche, 
Gloucester,  and  Northumberland)  R.  J.  Sand- 
over  Sly,  A.M.E.I.C.  and  G.  E.  Martin, 
A.M.E.I.C. 

The  President  thanked  the  Association  for  their 
expression  of  confidence  in  him  as  it  showed  him  that 
the  members  were  pleased  with  the  work  of  the  provisional 
council  and  that  work  had  not  been  light  during  the 
organization  period.  He  compared  the  progress  in 
New  Brunswick  with  that  of  the  other  provinces  and 
asked  for  the  support  and  co-operation  of  every  member. 

A  vote  of  thanks  was  extended  to  the  provisional 
officers  for  their  services  in  preparing  the  Act  and  putting 
it  through  the  Legislature. 

A  vote  of  thanks  was  extended  to  the  editor  of  the 
Canadian  Engineer  for  the  350  copies  of  the  Act  which 
he  had  presented  to  the  Association. 

At  the  close  of  the  business  session  the  members 
adjourned  to  the  supper  room  at  Bond's  restaurant 
where  members  of  the  St.  John  Branch  E.I.C  joined 
with  the  members  of  the  Association  for  supper. 

After  the  delightful  repast  the  Chairman,  G.  G. 
Murdoch,  M.E.I.C,  proposed  the  toast  to  the  King  and 
then  welcomed  all  visiting  members  to  the  city  and 
congratulated  all  on  the  very  enthusiastic  and  business- 
like meeting  which  had  consummated  the  Association 
of  Professional  Engineers  in  New  Brunswick.  He  felt 
that  men  of  such  high  standing  in  the  profession  could 
not  come  together  as  they  had  today  without  widespread 
results  for  the  betterment  of  the  Profession.  He  expressed 
the  pleasure  the  St.  John  Branch  had  in  being  able  to 
join  with  the  outside  men  in  furthering  the  cause  of  the 
Professional  Engineer. 

C.  C  Kirby,  M.E.I.C.  in  proposing  the  toast  to 
the  Engineering  Profession  dwelt  on  the  standing  of  the 
profession  in  the  community  and  the  country  at  large, 
on  the  gradual  development  which  is  taking  place  over 
the  American  continent  in  making  the  public  realize 
the  importance  of  thoroughly  trained  engineers.  He 
took  up  the  several  phases  of  the  report  of  the  "Engineering- 
Council"  on  classification  and  remuneration  and  urged 
the  necessity  for  co-operation  to  bring  about  better  social 
and  financial  conditions  for  the  profession. 

D.  F.  Maxwell,  M.E.I.C,  replied  to  the  toast  and 
congratulated  the  Association  on  its  choice  of  president. 
He  drew  attention  to  the  great  responsibilities  of  engineers 
in  the  expenditure  of  large  sums  of  money,  and  yet  he 
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did  not  understand  why  engineers  did  not  sit  in  the 
parliaments  of  the  country  where  their  advice  would 
be  valuable  in  determining  the  economic  use  of  the 
people's  money.  He  eulogized  the  profession  as  a  whole 
on  the  magnificient  part  it  had  played  during  the  late 
war. 

Geoffrey  Stead,  A.M.E.I.C.,  in  moving  a  vote  of 
thanks  to  Mr.  Kirby  for  his  thoughtful  address,  compared 
the  salaries  of  young  and  inexperienced  railroad  men 
to  engineering  graduates  with  ten  years  experience  who 
were  getting  smaller  salaries. 

C.  O.  Foss,  M.E.I.C.,  in  seconding  the  vote  of 
thanks  became  reminiscent  of  the  48  years  he  had  spent 


in  the  profession  and  the  uphill  work  of  the  engineers 
in  convincing  the  public  of  its  need  for  scientific  men  to 
safeguard  life  and  property.  He  felt  however  that 
the  recent  advances  made  would  soon  bear  fruit  and  that 
the  engineers  would  receive  the  appreciation  they  right- 
fully deserved. 

The  chairman  in  tendering  the  vote  of  thanks 
expressed  the  feelings  of  everyone  present  that  the 
address  illustrated  to  all  the  necessity  for  united  action 
in  order  to  obtain  results.  Mr.  Kirby's  address  was 
thoroughly  appreciated. 

After  the  singing  of  the  National  Anthem  the 
members  proceeded  to  the  St.  John  Exhibition. 


Western  Professional  Meeting,  Banff,  August  14,  1920 
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Key,  Banff  Meeting  Photograph 

(1)  Maj.  W.  G.  Swan,  (2)  A.  S.  Fraser,    (3)  A.  W.  McLean,    (4)  W.  R.  Warren,    (5)  J.  H.  Sinclair,    (6)  J.  A.  M.  Dawson,  (7)  H.  R. 
Miles,    (8)  G.  H.  Whyte,     (9)  Hugh  Peters,    (10)  E.  A.  Jamieson,    (11)  Edmund  Wright,    (12)  Brig.-Gen.  C.  H.  Mitchell     (13)  J.  A.  McLeod, 


(14)  R.  W.  E.'Loucks,    (i5)  Maj.  Wheeler,   '(16)  C.  M.  Arnold,     (17)  G.  H.  Patrick,    (18)  J.  A.  Spreckley,   (19)  Prof.  R.  S.  L.  Wilson,    (20)  H.  S 


Daniel,  (42)  F.  E.  Emery,  (43)  A.  Griffin,  (44)  R.  S.Stockton,  (45)  J.  F.  Greene,  (46)  S.  G.  Porter,  (47)  Geo.  Fordyce  (48)  Chas  Byrn, 
(49)  Mrs.  Planche,  (50)  C.  C.  Planche,  (51)  Mrs.  C.  C.  Kirby,  (52)  Brig.-Gen.  Bell,  (53)  C.  C.  Kirby,  (54)  A.  I.  Payne,  (55)  H.  B.  Muckleston, 
(56)  G.  W.  Craig,  (57)  F.  H.  Peters,  (58)  J.  B.  Challies,  (59)  A.  L.  Ford,  (60)  D.  Trainer,  (61)  P.  Turner  Bone,  (62)  G.  N.  Houston,  (63)  F.  K. 
Beach,  (64)  C.  H.  Attwood,  (65)  J.  K.  Thomas,  (66)  A.  C.  Eddv,  (67)  T.  A.  Attwood,  (68)  C.  D.  Mackintosh,  (69)  Master  Attwood, 
(70)  Miss  Spreckley,  (71)  Miss  Mackintosh,  (72)  Mrs.  C.  H.  Attwood,  (73)  Mrs.  T.  A.  Attwood,  (74)  Mrs.  J.  K.  Thomas,  (75)  Mrs^  Bell, 
(76)  Miss  Payne,  (77)  Mrs.  A.  I.  Payne,  (78)  Mrs.  Guv  Dunn,  (79)  Mrs.  Floyd  Beach,  (80)  Mrs.  S.  G.  Porter,  (81)  Mrs.  FH.  Peters, 
(82)  Miss  G.  Nelson,  (83)  Mrs.  J.  G.  Greene,  (84)  Mrs.  Frank  Emery,  (85)  Mrs.  Gillespie,  (86)  Mrs.  Daniel,  (87)  Miss  H.  Muckleston, 
(88)  Mrs.  David  Trainer,  (89)  Mrs.  R.  P.  Graves,  (90)  Mrs.  Alfred  Cumming,  (91)  Mrs.  R..P.  Blakey,  (92)  Mrs  Richan,  (93)  Mrs  C,.  H. 
Whyte,  (94)  Miss  G.  Stow,  (95)  Mrs.  A.  L.  Ford,  (96)  Miss  Martha  Houston,  (97)Mrs.McEwen,  (98)  Alan  Ford,  (99)  John  Beach,  (100)  George 
Emery,  (101)  Charlie  Emery,  (102)  Cecil  Chatfield,  (103)  Floyd  Shartan,  (104)  Gwen  Blakey,  (105)  Baby  McEwen,  (106)  Miss  Loucks, 
(107)  Mrs.  Loucks,  (108)  Mrs.  J.  A.  McLeod,  (109)  Miss  Houston,  (110)  Miss  Dean  Warren,  (111)  Mrs.  W.  R.  Warren,  (112)  Ken.  rord, 
(113)  Mrs.  A.  C.  Eddy,  (114)  Mrs.  W.  G.  Swan,  (115)  Mrs.  A.  S.  Fraser,  (116)  Mrs.  Edmund,  Wright. 
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Preliminary    Notice 

of  Applications  for  Admission  and  for  Transfer 


20th  September,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

it  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
October,  1920. 

Fbaser  S.  Keith,  Secretary. 

*The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
i  n  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I.-1V.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

\l  FGEB  W.BERT,  of  Prince  Rupert,  B.C.  Born  at  St.  Boniface,  Man., 
Feb  14th,  1889:  Educ,  B  \  1908,  B  C  E  J'.il.:.  Univ.  of  Manitoba;  1908,  rodman, 
G  T  R  A  N  T.C  lily-  ;  1909  (summer),  concrete  &  piling  inspector,  N.T.C.;  1912 
(summer)  instr'marj  same  company;  1913-15,  dftsman,  bridge  engr's  office,  G.T.P.; 
I'M  i  19,  boo  iin  engr  for  Tremblay  McDiarmid  Company  on  constrn.  new 
Winnipeg  aqueduct;  1919  l<>  date,  with  G.T.P.,  dftsman  and  designer,  June  1920 
appointed  a    I   i  ngi 

References    i   G    Legrand,  G   C   Dunn,  . I    \    Heaman,  W,  8,  Fetherstonhaugh, 

i     i     Bi   d i  ick,  W    Q    Chace,  vv    h    Tol 


BEACOCK— VICTOR  ALONZO,  of  Toronto,  Ont.  Born  at  Oro,  Ont  ,  Sept 
8th.  1892.  Educ.  B.A.Sc  Toronto,  191.5;  April  to  July  1915  and  July  1919  to  date 
with  HE  PC.  of  Ontario,  Municipal  Dept.,  personally  in  charge  of  street 
lighting  installation,  Windsor,  Ont.  and  at  present  assisting  on  the  Niagara  system, 
principally  in  connection  with  distribution  systems. 

References:  F.  A.  Gaby,  T.  H.  Hogg,  M.  V.  Sauer,  L.  G.  McNeice,  H.  G.  Acres, 
W.  Harland. 


BRIGHT— DAVID  MUSSEN,  of  Winnipeg,  Man.  Born  at  Portadown, 
Ireland,  June  28th,  1875;  Educ,  Matric  Queen's  College,  Belfast;  1893-97,  5  yrs. 
ap'ticeship  Belfast  Foundry  &  Engr'g.  Works;  1897-99,  asst.  supt.  with  same  firm; 
1900-04,  asst.  mech.  engr.  Chinese  Imperial  Rlys.  on  steel  bridge  constn.;  1904-1 1| 
mgr.  Foundry  &  Engr'g.  Works.  Portadown,  Ireland.  Designed  and  supt'd.  erection 
of  many  large  power  plants;  1912-13,  res.  mech.  engr.  for  Middle  West  Boving  Co. 
of  Canada,  supt'ing  erection  of  Hydraulic  &  Diesel  engines;  1913-14,  designing  and 
supt'ing.  engr.  for  Canadian  British  Engr'g.  Co.  Winnipeg  on  municipal 
power  plants;  1911-19,  served  overseas  in  Can.  Engrs.,  later  Lieut.  Workshops  Officer 
Mech.  Transport,  C.A.S.C.  Later  Imperial  Forces  as  Experimental  &  Workshops 
Officer,  Rank  Staff  Capt.  in  charge  of  design  &  layouts  of  workshops  and  on  tests 
for  Light  Railways  and  Aerial  Ropeway  etc.;  At  present  Mech.  Engr.  to  Manitoba 
Power  Commission. 

References:  A.  McGillivray,  M.A.Lyons,  J.  Rocchetti,  J.  M.  Leamy,  T.  H.  Kirby, 

CAMPBELL— GEORGE  WILFRED,  of  Winnipeg,  Man.  Born  at  Portage  la 
Prairie,  Man.,  Aug.  26th,  1889;  1906-13,  rodman,  topog'r.  leveler,  field  dftsman, 
transitman,  C.P.R.  location,  Alta.  and  Sask.;  1915-18,  overseas,  8th  Battn.  Observer 
in  Battalion  Scouts;  1918  to  date  asst.  to  dist.  engr.  in  charge  of  location  and  constrn. 
Reclamation  Dept.,  Manitoba  Govt. 

References:  J.  A.  Hesketh,  H.  A.  Bowman,  T.  C.  MacNabb,  C.  R.  Crysdale, 
D.  A.  Livingston,  A.  H.  Corbett,  R.  W.  McKinnon. 

EASTWOOD— THOMAS,  of  Winnipeg,  Man.  Born  at  Lancashire,  England, 
June  12th,  1879;  Educ,  Diploma,  I.C.S.,  Steam  and  Electric,  1910;  Erecting  engr. 
on  outside  install'ns  of  Canadian  Westinghouse  Co.  since  May  1915;  At  present 
foreman  in  charge  of  service  dept.  shop  of  above  company. 

References:  F.  H.  Farmer,  A.  W.  Lamont,  G.  L.  Guy,  E.  V.  Caton,  J.  Rocchetti. 

FRASER— DANIEL  MACFARLANE,  of  Toronto,  Ont.  Born  at  Edinburgh, 
Scotland,  April  15th,  1879;  Educ,  Heriot  Watt  College,  Edinburgh,  Science  &  Arts 
Exam.  London  City  and  Guilds;  1895,  learning  gen'l.  machine  work  A.  Seggie  & 
Sons,  Edinburgh;  1896-98  asst.  in  test  room,  electric  lighting  dept.  Edinburgh  Corpora- 
tion; 1898-1906.  gen'l.  electrical  engr'g.  work,  with  T.  Stothert  McLaren,  Edinburgh, 
Mayor  &  Coulson,  Glasgow,  and  Drake  &  Gorham,  Manchester;  1906-10,  with 
Drake  &  Gorham,  supt'ing  outside  erection;  1910  (June-Aug.)  Montreal  Light  Heat 
&  Power  Co.;  (Aug. -Dec.)  shift  engr.  British  Canadian  Power  Co.  Cobalt,  Ont.; 
1911-12,  with  R.  H.  Forsyth,  Toronto,  supt'ing  &  estimating  on  electrical  work;  1912 
to  date,  estimating  engineer,  Can.  Gen'l.  Electric  Co.,  Toronto,  Ont.,  ("Fellow" 
(A.I.E.E.) 

References:  G.  R.  Langley,  F.  S.  Keith,  L.  deW.  Magie,  C.  E.  Sisson,  P.  L. 
Allison,  V.  S.  Foster,  W.  P.  Dobson,  P.  E.  Hart. 

FREEMAN— JAMES  ROY,  of  Moncton,  N.B.  Born  at  Brighton,  Ont., 
April  14th,  1888;  Educ.  B.A.Sc  Univ.  of  Toronto,  1912;  1910-11  (summers),  rodman, 
C.N.R.;  1912-13,  dftsman  D.B.Co.  Lachine,  Que.;  1917-19,  Gunner,  C.E.F.;  1913 
to  date,  dftsman,  Bridge  Dept.  C.N.R.  Moncton,  N.B. 

References:  P.  Gillespie,  C.  R.  Young,  D.  C.  Tennant,  C.  B.  Brown,  W.  A.  Duff. 

HORTON— ROWLAND  OSBORNE  CHARLES.of  Winnipeg,  Man.  Born 
at  Coventry,  England,  April  11th,  1895;  Educ,  1905-11,  Royal  Masonic  School. 
Bushey,  England,  Univ.  of  Cambridge  Junior  Cert.  1910,  Senior  Cert.  1911;  1911-14 
and  May  1919  to  date,  with  Dom.  Bridge  Co.  Winnipeg,  3  yrs.  structural  detailer, 
1  yr.  clerk  to  shop  supt.;  At  present  structural  detailer  (1914-19,  overseas.  Mentioned 
in  despatches  May  1918.) 

References:  G.  E.  Bell,  E.  V.  Caton,  H.  M.  White,  A.  J.  Dostert,  H.  L.  Bunting. 

KING— PERRY,  of  Niagara  Falls  South,  Ont.  Born  at  Niagara  Falls  South, 
Ont.,  March  24th,  1894;  Educ,  Stamford  High  School.;  At  present  taking  Civil 
Engr'g.  Course  I.C.S.;  1915-16,  rodman  with  HE. P.C.  and  Can.  Niagara  Power  Co.; 
1917-19,  with  R.F.C.  as  mechanic  in  Canada  and  Texas:  1919  (Jan.-Oct.)  and  April 
1920  to  date,  H.E.P.C.  (Niagara  Developments  Lands  Surveys. 

References:  S.  W.  Johnston,  W.  S.  Orr,  N.  Malloch,  F.  W.  Clark,  A.  C.  D.  Blan- 
chard,  J.  C.  Gardner. 
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KING— THOMAS  JAMES  FLEMING,  of  Quebec,  Que.  Born  at  Liverpool, 
England,  Aug.  19th,  1879;  Educ.,  (1899-1906)  Glasgow  &  West  of  Scotland  College 
for  theory  and  firm  of  Robertson  &  Laird  for  practical  experience  in  mining  engr'g. 
2  yrs.  senior  asst.  engr.  Glasgow;  1906-08,  leveler  and  transitman  on  location  also 
res.  engr.  on  constrn.  Atlantic  Quebec  &  Western  Hlys.;  1908-09,  dftsman  and 
instr'man  on  constrn  Intercolonial  Ky.;  1910-12,  dftsman  in  div.  engr's.  office  C.P.R. 
Montreal  and  North  Bay  Ont.;  1912-20,  with  Can.  Govt.  Rlys.  1  yr.  asst.  engr.  on 
location,  7  yrs.  office  engr.  district  engr's.  office,  and  at  present  acting  Asst.  District 
Engr.  Quebec  District,  Can.  Nat.  Rlys. 

References:  R.  H.  Emmerson,  F.  Taylor,  J.  S.  O'Dwyer,  J.  E.  Gibault,  L.  C. 
Dupuis,  C.  H.  N.  Connell. 

KINGSTON— JAMES  SAMUEL,  of  Ottawa,  Ont.  Born  at  London,  England, 
June  16th,  1862;  EJuc,  attended  lectures  at  Polytechnic  Institute,  London;  1877-81, 
ap'tice  to  Heating  Engr'g.;  1886-1900,  asst.  engr.  with  Prof.  Lohr,  of  German  Domestic 
Engr'g.  College  in  firm  of  Walworth  Mfg.  Co.  of  Boston  at  London,  England,  Branch. 
1900-03,  res.  engr.  with  Sir  Alfred  Yarrow,  torpedo  boat  builder,  London;  1904-08, 
at  His  Majesty's  office  of  Works  remodelling  domestic  engr'g.  work  in  Buckingham 
Palace  etc.,  also  foreman  and  Supt.  of  domestic  engr'g.  work  with  Thomas  Bank  Iron 
Co.,  Jas.  Simpson  Engr'g.  Work,  and  different  firms  in  Canada  &  United  States. 
1912  to  date,  asst.  mech.  engr.,  chief  architect's  branch,  D.P.W.,  Ottawa. 

References:  C.  R.  Coutlee,  E.  Stansfield,  M.  F.  Cochrane,  G.  B.  Dodge,  C.  P. 
Edwards,  K.  M.  Cameron,  A.  A.  Dion. 

LAMONTAGNE-HENRI  GASTON,  of  Montreal,  Que.  Born  at  Winter 
Park,  Florida,  U.S.A.,  June  9th,  1895;  Educ,  B.Sc.   (CE.)   McGill,  1920;  Summer 

1918,  inspector  of  shells,  Canada  Cement  Co. 

References:  H.  M.  MacKay,  E.  Brown,  H.  M.  Lamb,  C.  M.  M.  McKergow, 
J.  B.  Porter. 

LEE — JOHN  of  Winnipeg,  Man.  Born  at  Eastleigh,  Hampshire,  England, 
Jan.  28th,  1892;  Educ,  Guildsford  Technical  Institute,  So.  Kensington,  London, 
England;  1906-11,  ap'tice  with  Dickinson  &  Burne,  Engineers,  Guildsford,  England; 
1911-13,  asst.  foreman,  machine  shop,  C.P.R.;  1913-17,  asst.  shop  engr.  C.P.R. ; 
1917-19,  shop  engr.  C.P.R.;  914-20,  instructor  in  Mechnical  Engineering  Course, 
evening  classes,  Kelvin  Technical  High  School,  Winnipeg  School  Board;  Jan.  1920 
to  date,  engineer  of  tests  and  chief  dftsman,  C.P.R.  depot,  Winnipeg,  Man. 

References:  D.  T.  Main,  J.  A.  Douglas,  G.  R.  Pratt,  H.  W.  MacLeod,  J.  C. 
Holden,  T.  Lees. 

LESTER— JAMES  FREDERICK,  of  Winnipeg,  Man.  Born  at  Maidstone, 
Kent,  England,  Feb.  27th,  1888;  Educ.  York  Plate  Science  School,  Brighton,  England; 
1907-11,  tapeman,  dftsman  and  instr'man,  N.T.C.  Ry.  constrn;  1911-12,  instr'man, 
transitman  constrn,  C.P.R.;  1913-14,  res.  engr.  C.P.R.  constrn;  1915-19,  overseas 
with  1st  Can.   Pioneers,  C.O.R.C.C.  and  commissioned  with   12th  Battn.  C.R.T.; 

1919,  roadmaster,  C.P.R.  Moose  Jaw,  Sask.;  April  1920  to  date,  asst.  supt.  Sydney 
E.  Junkins  Co.,  Constructors  and  Engineers,  Winnipeg. 

References:  W.  A.  James,  J.  R.  C.  Macredie,  S.  C.  Wilcox,  M.  McKenzie,  J.  G 
Reid,  G.  F.  Richan,  V.  Michie,  S.  E.  Junkins,  J.  V.  Dillabough. 

LESTER— LEONARD  WILLIAM,  of  Winnipeg,  Man.  Born  at  Maidstone, 
England,  Feb.  2nd,  1887;  Educ,  School  of  Science  and  Arts,  Brighton  England! 
College  de  Dieppe,  Dieppe,  France;  Railroad  location  and  constrn.  work  and  gen'l. 
engr'g.  office  routine  and  appraisal  ;  1907-12,  rodman,  instr'man,  with 
T.C.  Ry.;  1912,  (Apr. -Dec.)  res.  engr.  C.N.R.  Moose  Jaw,  Sask.;  1912-14,  transitman 
on  location,  res.  engr.  on  constsn.  C.N.R.;  1914-17,  overseas  with  Lord  Strathcona 
Horse,  1917-18  transferred  to  Can.  Overseas  Constrn.  Corps  took  charge  of  engr'g. 
section;  1918-19,  appraisal  engr.  Winnipeg  Electric  Ry.;  1919  (Mar.-Dec.)  res.  engr. 
railroad  constrn.  C.N.R. ;  Dec  1919  to  date,  surveying  engr.  Manitoba  Power  Com- 
mission. 

References:  J.  M.  Leamy,  J.  Rocchetti,  W.  Burns,  W.  M.  Scott,  A.  A.  Young, 
W.  Youngman,  A.  D.  Ferguson. 

LYNCH— GORIA,  of  Creighton  Mine,  Ont.  Born  at  Chesterville,  Ont.,  June 
18th,  1S94;  Educ,  B.Sc.  (CE.)  Queen's  1915;  Summer  1912,  rodman  Algoma  Central 
R.R. ;  Summer  1913,  rodman  and  instr'man  and  office  work,  topographical  survey 
International  Nickel  Co.  of  Canada,  Copper  Cliff,  Ont.;  1915-16,  acid  supervisor 
Canadian  Explosives  Ltd.,  Nobel,  Oat.;  1918  to  May  1919,  Lieut.  Can.  Engineers 
1916  to  date,  with  exception  of  military  service,  with  the  International  Nickel  Co. 
of  Canada  Copper  Cliff.  Asst.  on  Engr.  Staff,  Mines  Branch,  instr'man  and  office 
work  in  connection  with  field  and  mine,  mapping,  preparation  of  plans,  etc. 

References:  A.  Macphail,  W.  P.  Wilgar,  W.  L.  Malcolm,  A.  W.  Gray,  G.  H. 
Hemmerick,  F.  H.  Smail. 

PAGET— BENJ.  WALTER,  of  Capreol,  Ont.  Born  at  Sundridge,  Ont.,  June 
5th,  1885;  Educ,  private  study,  I.C.S.;  1909,  rodman  on  constrn.  C.N.R.;  1910-12, 
rly.  constrn.  work  for  Foley,  Welch  &  Stewart  on  G.T.P.  Rly.  B.C.;  1912-13,  instr'man, 
C.P.R.;  1913-14,  with  Northern  Constrn.  Co.  and  G.T.P.  Ry.  as  asst.  supt.  of  constrn 
and  trackman;  1915-19,  overseas,  Rly.  constrn.  Corps,  as  corporal  received  coram, 
in  field,  1916,  Royal  Engineer,  general  engr'g.  experience.  At  present,  res.  engr. 
in  Ruel  Sub.  Div.  Capreol  to  Foleyet,  Ont.,  C.N.R.; 

References:  C.  W.  P.  Ramsey,  C.  L.  Hervey,  H.  L.  Sherwood,  D.  E.  Carriere, 
S.  Mcllwain,  A.  Wimbles,  T.  T.  Dunlop. 

PHILLIPS— THOMAS  CALEB,  of  Ottawa,  Ont.  Born  at  Cardiff,  Soutli  Wales, 
July  22nd,  1877;  Educ,  1895-99-4  yrs.  University  of  Wales  and  Engr'g.  academy, 
Cardiff;  1904,  Extra  First  Class  Certificate,  Board'  of  Trade  Engr'g.  Exam.,  1905-07, 
studying  shipbldg.  and  Naval  Architecture  at  Stock-on-Tees  shipyard;  1899-1904, 
2  yrs.  senior  engr.  3  yrs.  chief  engr.  on  ocean-going  steamers:  1907-15,  Works  Manager, 
Cardiff  Channel  ship  repairing  and  Dry  Dock  Co.  Ltd.,  Cardiff;  1915,  Royal  Navy 
as  Engr.  Lieut.,  1917,  promoted  to  Engr.  Lt.  Comdr. ,  Dept.  of  Naval  Service,  Canada, 
1918,  transferred  to  H.  Q's.  with  rank  of  Engr.  Comdr.;  1918  to  date  Consulting 
Engr.  to  the  Dept.  of  the  Naval  Service,  Canada. 

References:  G.  J.  Desbarats,  G.  B.  Dodge,  C.  P.  Edwards,  G.  G.  Gale,  W.  J. 
Stewart,  J.  H.  Thompson,  A.  N.  Fraser. 


PRICE— CHARLES  ALEXANDER,  of  Ottawa.  Ont.  Born  at  Brockville, 
Ont  ,  June  17th,  18S8.  Educ.  Grad.  Brockville  Collegiate  Inst.;  Summers,  1906-07-08, 
leveler  and  instr'man  on  topographical  and  sub-division  surveys;  1909-11,  instr'man 
and  dftsman  N.T.C.  Ry.;  1911-12,  engr'g.  clerk,  I'.W.D.,  Brockville;  1912-13,  asst. 
to  officer  in  charge  and  1913  to  date,  officer  in  charge  Automatic  Water  Gauge,  Hydro- 
graphic  Survey,  Dept.  of  the  Naval  Service,  Ottawa. 

References:  W.  J.  Stewart,  A.  J.  Matheson,  S.  J.  Chapleau,  A.  Langlois,  F. 
Anderson,  C.  F.  Hanington. 

ROBERTSON— FREDERICK  ALGERNON,  of  Toronto,  Ont.  Born  at 
Toronto,  Aug.  16th,  1885;  Educ,  Diploma  School  of  Science,  University  of  Toronto, 
190S;  1908,  (June-Oct.)  D.P.W.  Ontario  Govt,  cement  toting  and  bridge  inspecting; 
1908-09,  constrn.  work,  Swansee  Smelting  Co.;  1909  (Mar.-Dec.)  Supt.  concrete  bridge 
erection,  townships  of  Markham  <fc  Pickering;  1910-11,  MacLean  Publishing  Co. 
Advertising  Dept.  and  editorial  work  on  technical  publications;  1911-12.  asst.  mgr. 
Toronto  office  Canadian  Inspection  Co.;  1912-13,  supt.  of  erection  for  Chapman  & 
McGiffin,  and  James  Havill,  Architects  Toronto;  1913-18,  asst.  engr.  Toronto  district 
engr.  Sales  Dept.  Canada  Cement  Co.;  July  1918  to  date,  witli  H.E.P.C.  Toronto. 
At  present  Secretary,  Hydraulic  Dept. 

„„     References:  H.  G.  Acres,  T.  H.  Hogg,  R.  P.  Fairbairn,  G.  Hogarth,  E.  G.  Hewson, 
M.  V.  Sauer,  F.  Barber. 

TREANOR— WALTER  CHARLES,  of  Ottawa,  Ont.  Born  at  Roscrea, 
Ireland,  Sept.  12th,  1879;  Educ,  1895-97,  Great  Southern  and  Western  Railway 
Technical  Institute,  Dublin,  L-eUnd,  1897-1900,  honor  cert.  App.  Science,  City  of 
Dublin  Technical  School;  1895-1900,  ap'tice,  Mech.  Engr'g.  Great  Southern  and 
Western  Railway  Works,  Dublin,  Ireland;  1900-01,  in  drawing  office  of  the  North 
Wall  Marine  and  Engine  Works,  Dublin,  Ireland;  1901-03,  junior  engr.  on  constrn. 
new  Fastnet  Rock  lighthouse;  1903-06,  engr.  in  responsible  charge  on  White  Star  line 
and  Canada  Steamships  line  steamers;  1906-07,  on  install'n.  of  mech.  equipment 
Royal  Mint,  Ottawa;  1908-13,  in  charge  all  coining  presses  Royal  Mint;  1913  to  date, 
mechanical  engineer,  Commissioner  of  Lights  Branch,  Dept.  of  Marine,  Ottawa. 

References:  W.  P.  Anderson,  J.  B.  Challies,  B.  H.  Fraser,  V.  F.  W.  Forneret, 
W.  H.  Carson  E.  Stansfield,  L.  E.  Cote,  J.  Murphy,  J.  White. 

WADDELL— HENRY  REX,  of  Avlmer  East,  Que.  Born  at  Dresden,  Ont., 
July  4th,  1S90;  Educ,  Detroit  University  School,  1912-16,  Chemical  Engr'g.  The 
Engr'g.  College  of  the  University  of  Michigan;  1916-19,  Royal  Air  Force;  Jan.  1920 
to  date,  shift  foreman,  copper  division  of  British  America  Nickel  Corpn.  Refinery. 
Deschesnes,   Que. 

References:  R.  P.  Rogers,  R.  L.  Peek,  G.  E.  Booker,  C.  D.  Norton,  W.  H.  Abbott. 

WALSHE— JOHN  MARSHALL,  of  Regina,  Sask.  Born  at  Eastbourne, 
England,  May  5th,  1881;  Educ,  City  and  Guilds  of  London  Institute,  Telephony, 
telegraphy,  Science  and  Arts;  1897-1900,  ap'tieed  to  National  Telephone  Co.  Birm- 
ingham; 1900-02,  install'n.  of  exchange  equipment;  1902-04,  second  in  charge,  exchange 
constrn.  and  maintenance,  Gerrard  St.  Exchange;  1904-06,  complete  control  of  staff 
maintaining  above  exchange;  (1906-12.  ill  health  enforced  change  of  occupation) 
1912-13,  with  Govt,  of  Sask.  Dept.  of  Telephones:  (ill  until  July  19151  1915-18, 
inspected  constrn.  of  tool  line  and  exchange  system:  (ill  9  mos.  1918-19)  May  1919  to 
date,  in  charge  of  records  of  Plant  Branch,  Dept.  of  Telephones,  Regina. 

References:  W.  R.  Warren,  R.  C.  F.  Chown,  S.  R.  Parker,  H.  B.  Sherman,  J.  N. 
de  Stein. 


WATERHOUSE— GEORGE  KERBY,  of  East  Angus,  Que.  Born  at  Montreal, 
Que.,  July  7th,  1897;  Educ,  B.Sc.  Mech.  Engr'g.  Queen's  1919;  1916  (May-Sept  ), 
shop  work  with  Can.  Locomotive  Works,  Kingston,  Ont.;  1917  (Apr.-Oct.),  with  Can. 
Engrs.  on  constrn.  work,  Kingston,  Ont.;  1917-19,  Lieut,  with  R.A.F.:  1919-20,  with 
Soldiers  Aid  Commission,  Kingston,  as  instructor  "Steam  &  Gas  Engr'g";  July, 
1920  to  date,  in  engr'g.  dept.  Brompton  Pulp  &  Paper  Co.  Ltd.,  East  Angus,  Que, 
on  mill  constrn. 

References:  G.  L.  Guillet,  F.  O.  White,  T.  S.  Scott,  J.  B.  Harvey,  W.  L.  Malcolm. 

WILCOCK,  WILLIAM  STANLEY,  of  Flesherton,  Ont.  Born  at  Flcshcrton, 
Ont.,  Sept.  11th,  1890;  Educ,  B.A.Sc.  Univ.  of  Toronto,  1920;  1913  (3  mos).  mining 
and  milling  in  Cobalt  camp;  1914  (6J4  mos),  Geological  Survey;  1915-19,  with  C.E.F.; 
May,  1920  to  date,  asst.  surveyor,  Dept.  of  Mines  Surveys,  International  Nickel  Co., 
Copper  Cliff,  Ont. 

References:  L.  M.  Arklev,  A.  D.  Campbell,  J.  R.  Cockburn,  H.  E.  T.  Haultain, 
W.  A.  McLean,  L.  T.  Rutledge,  A.  P.  Walker. 

WILSON— THOMAS  HENRY,  of  Norwood,  Man.  Born  at  St  Peters,  Jersey, 
Channel  Is.,  Jury  16th,  1887;  Educ,  First  Class  Diploma  in  Mech.  Engr'g,  City  and 
Guilds  of  London  Institute;  1900-08,  ap'ticeship  with  Tangyea  Ltd.  Birmingham; 
1908-10,  dftsman  and  designer  with  above  firm;  1910-16,  dftsman  and  designer  Chief 
Engr's  Office,  Cud.  Nor.  lily.  Winnipeg;  1916-17,  overseas  as  Lieut  7th  Battn. 
Can.  lily.  Troops.  Invalided  home;  1918  to  present  time,  engineer  in  charge  records 
and  estimates,  Chief  Engineer's  Office,  Can.  Nat.  Rlys.  Winnipeg. 

References:  H.  A.  Dixon,  W\  Burns,  A.  W  Smith,  W.  Walkden,  T.  Turnbull, 
A.  V.  Redmond. 

WILSON-  WILFRED  DE  SIDNIA,  of  Montreal.  Que.  Born  at  Napanee,  Ont,. 
June  25th,  1891;  Educ,  B.Sc  Cornell,  1913;  Course  in  Mech  Transport  given  officers 
in  thai  branch  of  milit  a  1913  15,  '  lanada  Cement  Co  .  Montreal,  analytical 

chemistry,  physical  testing  "i   Cei I     planl  operations;    1919  to  date.    Chemical 

Engr.  Standard  Chemical  Co  .  Montreal    Qui 

References:  A.  C.  Tagge,  A.  P.  Deroche,  H.  R.  lordly,  F.  S.  Keith,  II  S. Van  Seoyoc. 
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FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER 
TO  THAT  OF  MEMBER 

KAELIN-— FREDERICK'  THOMAS,  of  Montreal,  Que.  Born  at  Schwyz, 
Switzerland.  July  30th,  1\74:  Edue.,  Federal  Technical  University,  Zurich,  Switzer- 
land; 1902-04,  dfting.  office  Shawinigan  Water  &  Power  Co.;  1905-07,  asst.  engr.  to 
™  a"  M  nsulting  Engineer  in    New   York  and   Niagara  Falls;   1907-20, 

With  the  Shawinigan  Water  &  Power  Co.  in  charge  of  design  of  100,000  volt  power 
house,  electrical  &  mechanical  equipment  etc.;  1919  to  date  chief  engr.  Shawinigan 
Water  &  Power  Co. 

References:  R.  S.  Kelsch,  G.  K.  McDougall,  R.  M.  Wilson,  C.  E.  Fraser,  D.  W. 
Roes,  Jr. 

THORXTOX— KENNETH  B.  of  Montreal,  Que.  Born  at  Montreal,  Que., 
June  26th,  1N73;  Educ,  1891-93.  Elect.  &  Mech.  Engr'g.  Technical  College,  London, 
England;  1893-05,  with  Royal  Electric  Co.,  and  Montreal  Light  Heat  &  Power  Co.; 
}90o-ll.  with  J.  G  White  &  Co.,  New  York,  N.Y.,  05-06,  res.  engr.  and  mgr.  Nassau 
Light  it  Power  Co..  Roslyn,  L.I.,  '00,  asst.  mgr.  operating  dept.,  New  York;  '08  &  '09, 
res.  engr.  and  acting  mgr.  Portland  Electric  Co.,  Portland  Me.,  '10,  advising  engr. 
with  Canadian  Light  Heat  &  Power  Co.,  Montreal;  1911-20,  with  the  Canadian 
Light  &  Power  Co.  as  chief  engr.  and  operating  manager,  and  Montreal  Public  Service 
f°u)0[atlon  ;ls  r"'"of  cngr  and  Beneral  manager  in  full  charge  of  operating  organizations 
of  both  companies.     Also  consulting  engineer,  Montreal  Tramways  Company. 

References:  R  A.  Ross,  L.  A.  Herdt,  A.  Surveyor,  J.  C.  Smith,  R.  M.  Wilson, 
R.  S.  Kelsch,  J.  M.  Robertson,  F.  B.  Brown. 


FOR  TRANSFER  FROM  THE  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

ALLAN— EDWARD  BLAKE,  of  Hamilton,  Ont.  Born  at  Truro,  N.S  ,  July 
12th,  1887;  Educ,  B.A.Sc.  Toronto,  1916;  2  yrs.  engr'g.  course,  Dalhousie  University; 
1907  (Apr.  to  Dec),  with  McKenzie  &  Mann,  as  force  timekeeper,  Garneau  to  Quebec 
Rly.;  1909  &  1912,  summers,  rodman  Nipissing  Central  Rly.;  1913  (June  to  Aug) 
asst.  to  town  engr.  Yorkton,  Sask.;  1914  (May  to  Oct.),  instr'man,  dftsman  gen'l 
asst.,  drainage  scheme,  Cobalt  Lake  Mining  Co.;  3Y>  yrs.  with  Imperial  Heavy 
Artillery;  1919-20,  engr.  of  Logging  Division,  Laurentide  Co.,  Grand  Mere  Que 
July  1920  to  date,  asst.  to  road  engr.,  Hamilton,  Ont. 

D    3ffer?nc??: ^  L.  Allan,  H.  T.  Crosbie,  E.  R.  Gray,  O.  L.  Flanagan,  C.  R.  Young, 
P.  Gillespie,  E.  E.  Brydone  Jack,  J.  R.  Cockburn. 


ELDERKIN— KARL  OSLER.  of  New  Glasgow,  N.S.  Born  at  Weymouth 
N.S  Oct.  27th,  1895;  Educ  B.Sc.  (Mech)  McGill  1920;  1916-17,  Nova  ScotSe! 
,oit  ?o  '♦  .  « ■'asscw,  N.S.;  1917  (Feb.  to  June),  designing  jigs  &  tools  for  shells; 
1917-19,  asst.  to  efficiency  engr.  RAF.  Canada;  1919  (May  to  Sept.),  wireless  operator 
Drexel  Institute,  Phi  adelphia;  1920  (June),  inspecting,  truck  dept..  Eastern  Car 
Co.  New  Glasgow;  July  1920  to  date,  dftsman,  Nova  Scotia  Steel  &  Coal  Co  New 
Glasgow,  N.S.  ' 

References:  C.  M.  M.  McKergow,  A.  R.  Roberts,  W.  G.  Matheson.  E  Brown 
D.  Lewis.  ' 


FOR  TRANSFER  FROM  THE  CLASS  OF  JUNIOR  TO  HIGHER  GRADE  Dec  °3™2"ff  Win?  R  M^rm^  ^    B?l\  at    Mo£tr,eaI'    Que.. 

uv>n-  a  '  *-auc'  1911-14,  R.M.C.  Kingston,  Grad.  with  honours.  B.Sc.  McGill, 


iBoqB° i:LT«^-^  ALBERT,  °f  Shcrbrooke,  Que.  Born  at  Ayr,  Ont.,  Jan.  3rd, 
1893;  Educ,  B.Sc  Queen's,  1917;  1914-18,  Can.  Engrs.,  surveying  and  dfting-  1918-19 
S„TK°.n'!l,U,"rPal.!""1  highway  work  with  Murphy  &  Underwood,  Saskatoon-' 
1920  (Feb.  to  May),  asst.  engr.  on  mill  constrn.  with  E.G.M.  Cape  Co.  Ltd.  Sherbrooke 
Wue.;  May  1920  to  date,  engr.  on  constrn.  of  houses,  with  above  firm. 

References:  J.  B.  Stirling,  J.  W.  Harkom,  J.  E.  Underwood,  A.  A.  Murphy    G 
Hemmenck,  K.  P.  Johnston.  v  y' 

t>  nh^V*?'— GEOFFREY  FRANCIS,  of  Kenogami,  Que.  Born  at  Barbados 
Bf  ^I;;.^  21st,  1892;  Educ,  B.Sc.  (honors)  McGill  1914;  1908-09.  survoyini  DepT 
of  Public  Works  Barbados;  1909-10,  ap'tice  to  D.  M.  Simpson  Co.  Ltd  Engrs  & 
Miinwrights.  Barbados.  1911  (summer)  asst.  Instr'man  on  constrn.  of  Shawinigan 
Water  &  Power  Co.;  1912  (summer),  dftsman  C.P.R.  motive  power  dept.;  1914 
May  to  Aug),  special  ap'tice  C.P.R.  Angus  Shops;  1914-19,  overseas.  Lieut.  R.F  A 
instructional  duty  (Gunnery  Later  287  Se  ge  Bty.  R.G.A  ,  B  E  F  ■  1919-20  ffi  „lnsi 
dftsman  Can  Ingerspll  Rand  Co.  Ltd.,  Sherbrooke,  Que.  1920  (May  to .Aug  ' 
dftsman  Wentide  Paper  Co.  Ltd.;  At  present  Mech  Engr'g.  Asst  in  Tcchmcai 
Dept.  Price  Bros.  &  Co.  Ltd.,  Kenogami,  Que.  i  (.Clinical 


M.   Mackay.0681  H'  °'  Keay'  °'  M'  M'  McKergow.  A.  R.  Roberts,  S.  R.  Turner, 
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„.   •,AiIL^E~A.  H,  of  Montreal,  Que.     Born  at  Montreal,  July  19th   1890-     Educ 

Start ^SSm&ES?  •  ul7:  19U  &  13  ^-'"-^^P-tingengr'.lownof  Montreal 
west,  1J12  (summer)  inspecting  engr.  town  of  Westmount;  14)12-13  asst  to  res 
engr   at  Donnacona.  Que    on  Hydro  Electric  Developments;   1911-17,   (part  time' 

Uom.  Uridge  Co.,  1918-19,  Lieut.  Can.  Engrs.;  1919-20,  with  T.  Pringle  &  Sons 
Montreal,  as  res.  engr.  on  mill  constrn.  and  latterly  as  structural  enginfer. 

wJgTSu&SiJk  Mackay' G  R- Hecklei  A- Peden- Jr ■■ F- B Brown' R de  l. 
oV&.SfeyM^ 

;.  .  r ,,  :  1 ,  , ( ,  ,..,,  r(.r  c,  viI  ^K^  ^on^^T,^^- ^  ^[f  ^M^To^S^T 
^■&n?s?^bn8192oteti9!2  (tJa"'  to  Feb)'  Search  Lab.  Delom  Smritmg 
bwkeTQue.  '        '•  engr-  °"  constrn-  Cape  Constrn.  Co.,  Sher- 

m^aaW,thfCPlail'  W    P    Wi'Klir'  J-  B    IUrV*y-  J'  B    StirIi»«.  O.  Hem- 


1920;  4  years  active  service.  Asst.  sanitary  engr.  in  military  camps  England.' Selected 
wi B"tlgh  Mission  in  U.S.A.  final  rank  Captain.  At  present  employed  by  the 
Wolseley  Motor  Co.  Birmingham,  England.  y 

References:  H.  M.  Mackay,  G.  H.  Duggan,  F.  B.  Brown,  H.  M.  Lamb,  E.  Brown. 

it.  GUr VRJ?9,A,RI?^,^'-of  °ttawa'  Ont.  Born  at  Ottawa,  April  29th,  1894- 
Educ,  B.Sc  McGill,  915;  4  yrs.  overseas  Can.  Engrs.  Signal  Coy.  telephone  and 
telegraph  operation  and  maintenance;  1914  (4  mos.),  building  constrn  working  for  self 
drafting  plans,  specifications,  superintending  constrn.;  1919,  one  year  with  British 
America  Nickel  Corpn.,   constrn.   of  refinery  install'n.  in  charge  shift  operation  copper 

fiShSt!  TraPdTrCommercrOtrawLeleCtriC  "d  «"  Standards'  E'*Ctric  Sta= 

References:  A.  A.  Dion,  J.  E.  Brown,  O.  Higman,  J.  Murphy,  H.  A.  Dupre. 

MoINTOSH— ERNEST  DONALD,  of  Carleton  Place,  Ont.  Born  at  Pakenham 
^T  cTjkh'  1892,;oF^UtC'  BSC'  /GE,)  McGill  1919;  1909-12,  roXfn  inst?Wn 
N.T.C.  Ry.;  Summer  1913,  topographer  with  North  Railway  Location  party;  Summer 
1914  inspector  in  charge  Highway  Bridge  Constn.  Lanark  County;  1915-18  over 
GTR  vSLaSrn"m?nd(LiTt;;  192°  U™-*"*-)  engr.  in  charge  field  party 
a-FRy  8  ate'   aSSt'   eDgr-   Consu'ting   Engineering   Dept. 

BuchRanaen?AeA.  Sun?tr^CFar'ane'  *  M'  MacK»y'  E'  Br°W"'  N'  CamPbe»'  &  A- 

1W9MiHLOT7-,rIL^'  of  Quebec.  Que.  Born  at  Yamachiche,  Que..  June  8th 
1892;  Educ,  Civil  Engineer.  Laval,  1919.  B.A.Sc;  Summers  1917  &  18,  with .Quebec 
Streams  Comm.;  Summer  1919,  in  charge  of  part  of  a  surveying  party  on^t   Maurice 

fi&^%gE£3SX* present  eraployed  at  the  Dept- of  «*E 

J.  MRHerCimonCJC  B^fcdo":  °"  °  "*'"■  L*  Va'"e'  E  ST'  Lavigne'  H'  Massue' 

ManR^N22nd°^5FHTHRERT-'  °f  ,  WjnniP^  Man.  Born  at  Winnipeg. 
Man.,  Sept.  22nd,  189o;  Educ,  Boarding  school  and  Technical  High;  1912-14    dftine 

£S  Brkadf  C°FT7mAtPeB:  ^-^.^f^  charge  8ignal  terVice  12th  Bty.B 
a?,  Winnipeg  PFeSent  d  "ng'   detallin8.   estimating,   with  Dom.   Bridge 

Bel.  TrCnlLtr7,f  eA\lZtl°TneTet'  H'  °'  We,Sf°r<1'  A"  J'  D°8tert"  G'  E" 
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Engineering  Index 

This  Index  is  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  may  be  obtained  of  any  of  the  articles  listed  to  this 
section. 

Price  of  each  print  (up  to  11  x  14  In.  size),  25  cents,  plus  postage.  A 
separate  print  is  required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 

Harrison  W.  Craver,  Director, 

Engineering  Societies  Library, 
29  West  Thirty-ninth  Street,  New  York,  N.  Y. 


ACCIDENTS 

Industrial.  Industrial  Accidents.  Monthly  Labor  Rev.,  vol.  10,  no.  6,  June,  1920, 
pp.  151-165,  4  figs.  Notes  on  influence  of  war  on  accident  rates  in  iron  and 
steel  industry.  1914-1919,  from  a  bulletin  in  preparation  by  Bur.  or  Statistics: 
coal-mine  accidents  in  United  States  in  six  months  ending  Jan.,  1920;  and  metal- 
mine  accidents  in  United  States  during  1918. 

Industrial  Poison.  Industrial  Poisons.  Monthly  Labor  Rev.,  vol.  10,  no.  6,  June 
1920,  pp.  166-170.  Consideration  of  poisonous  properties  of  tellurium  based 
upon  13  cases  examined  and  upon  experimental  work,  together  with 
bibliography  of  subject.  Hexamethylene-tetramine  as  a  poison  in  rubber 
industry,  and  industrial  blood  poisons  in  aniline  manufacture  are  discussed. 

ACETYLENE 

Explosion  Prevention.  Bcechwood  as  Porous  Permeable  Material  for  Acetylene  as 
Means  of  Preventing  Back  Travel  of  an  Explosion  (Buchenholz  alsporoser 
Durchgangsstoff  fur  Acetylen  als  Mittel  zur  Vcrhindcrung  des  Ruckschreitens 
einer  Explosion).  Acetylen,  vol.  23,  no.  1,  Jan.,  1920.  pp.  2-4.  Refers  to  an 
acetylene  generator  constructed  by  firm  of  J.  Rossler,  Carlsruhe,  by  use  of 
which  danger  of  explosion  is  eliminated  by  compelling  the  acetylene  to  pass 
through  the  pores  of  a  beechwood  block  under  its  own  pressure. 

Generators.  A  New  Acetylene  generator  for  Large  Output  (Ein  meucr  Aeety- 
lenentwicklcr  filr  grosse  Leistungen).  Acetylen,  vol.  23,  no.  1,  Jan.,  1920, 
pp.  1-2,  1  fig.  Apparatus  constructed  by  the  Sirius  Autogenous  Works,  Ltd.,  in 
Eller,  for  manufacture  of  products  requiring  large  quantities  of  acetylene. 

AERODROMES 

United  Kingdom.  Aerodromes  for  Civil  Use.  Aeronautics,  vol.  19,  no.  355,  Aug.  5, 
1920,  pp.  121-123.  List  giving  aerodromes  and  landing  grounds  open  to  civil 
aviation  in  United  Kingdom  and  location  of  service  and  civil  stations  which  are 
available  to  civil  aircraft  in  case  of  emergency. 

AERODYNAMICS 

Testing  Station.  Model  Aerodynamic  Testing  Station  in  Gottingen  (Die  Modell- 
Versuchsanstalt  fur  Aerodynamik  in  Gottingen).  L.  Prandtl.  Zeitschrift  fur 
Flugtechnik  u.  Motoluftschiffahrt,  vol.  11,  no.  6,  March  31,  1920,  pp.  84-87,  4 
figs.  New  building  is  of  reinforced  concrete  equipped  with  a  travelling  crane  and 
containing  a  wind  tunnel  of  reinforced  concrete,  placed  in  vertical  position, 
arrangement  being  copied  from  the  Eiffel  plant  in  Paris,  with  certain  changes. 
A  300-hp.  de.  motor  serves  as  drive  for  blower.  Testing  devices  are  mounted  on 
car  wheels  and  can  be  easily  moved  about  on  track. 

AERONAUTICAL  INSTRUMENTS 

Flight  Indicators.  Aerial  Flight  Indicators  (Flugzeug-Steucrzciger),  A  Neuburgcr. 
Verkehrstechnik,  no.  4,  Feb.  5,  1920,  pp.  51-53,  4  figs.  Design  and  operation  of 
apparatus  developed  by  Director  Drexler  of  the  Gyroscope  Construction  Co., 
Ltd.,  which  indicates  deviation  from  direct  flight,  records  inclination,  radius 
and  direction  of  traveled  curve,  and  at  same  time  actual  speed  and  height  above 
earth  surface. 

Pitot-Static  Tube.  Comparison  of  U.  S.  and  British  Standard  Pitot-Static  Tubes, 
A.  F.  Zahm  and  R.  II.  Smith.  National  Advisory  Committee  for  Aeronautics, 
Report  No.  81,  4  pp.,  0  figs.  Test  showed  that  air  speed  readings  of  the  two 
instruments  are  identical  to  the  accuracy  of  indication  of  cither  instrument. 

Rate-of-Climb  Indicators.  Rate-of-Climb  Indicators.  Air  Service  Information 
Circular,  vol.  1,  no.  31,  April  13,  1920;  3  pp.,  8  figs.  Different  types  of  instru- 
ments are  named  and  described.  Theory  of  inscruments  is  explained  by 
formula?. 


AERONAUTICS 

France.  Present  Progress  of  Aeronautics  in  France  (L'etat  actuel  de  l'aeronautique 
en  France),  Emile  Cougault.  Genie  Civil,  vol.  77,  no.  1,  July  3, 1920,  pp.  1 1-13. 
Figures  comparing  characteristics  of  aeroplanes  built  in  1914  and  in  1919.  It 
is  noted,  for  instance,  that  greatest  speed  obtainable  on  the  ground  was  130  km. 
per  hr.  in  1914  and  240  km.  per  hr.  in  1919;  maximum  cruising  radius  with  two 
men  on  board  was  500  km.  in  1914  and  2,000  in  1919;  maximum  power  was 
130  hp.  in  1914  and  1,000  in  1919. 

McCook  Field  and.  McCook  Field  and  American  Aeronautics,  Leon  Cammen, 
Mech.  Eng.,  vol.  12,  no.  8,  Aug.  1920,  pp.  441-444,  6  figs.  Inception  of  McCook 
Field  and  nature  of  work  carried  on.  Problem  of  variable-pitch  propeller. 
Development  of  measuring  instruments.  Research  work  in  altitude  flying. 
Present  and  future  potentialities  of  field. 

Naval  Architecture  in.  Naval  Architecture  in  Aeronautics,  Jerome  C.  Hunsakcr. 
Flight,  vol.  12,  nos.  27  and  32,  July  1  and  Aug.  1,  1920,  pp.  695-695,  6  figs.,  and 
866-868,  3  figs.  Also  Eng.,  vol.  109,  no.  2843,  June  25.  1920,  pp.  857-860,  9 
figs.  Gives  weight  data  for  machines  supposed  to  represent  successful  designs  of 
adequate  strength  and  power,  eliminating  all  that  are  weak  structurally  or 
grossly  underpowered,  etc.;  data  summarized  on  charts  to  furnish  guide  for  use 
in  preliminary  design;  and  general  conclusions  arrived  at  with  regard  to 
weight.  Annual  Wilbur  Wright  lecture  at  Central  Hall,  Westminster. 

AEROPLANE  ENGINES 

Benz.  Standard  Engine  Report  on  the  Six-Cylinder  Benz  Aviation  Engine  Rated  at 
200  hp.  at  1,400  r.p.m.  Air  Service  Information  Circular,  Eng.  Div.,  Air 
Service,  vol.  1,  no.  41,  May  8,  1920,  35  pp.  29  figs.  It  is  concluded  that  perfor- 
mance of  engine  is  good,  although  not  exceptional.  Cylinder  construction,  valve 
gear,  fuel  pump,  bearing,  cooling,  and  methods  used  to  obtain  compactness 
could  well  be  applied  to  American  service  engines. 

Design.  Best  Density  of  Cylinder  Charge  for  Aeroplane  Engines  (Sur  le  choix  de  la 
densite  de  remplissage  dans  la  conception  des  moteurs  d'aviation  ft  explosions). 
Jean  Villey.  Comptes  rendus  des  Seances  de  l'Academie  des  Sciences,  vol. 
170,  no.  25,  June  21,  1920,  pp.  1484-1486.  General  considerations  of  engine 
design  for  high-altitude  flying. 

HispANO-SnizA.  Standard  Report  on  the  300-hp.  Hispano-Suiza  Aviation  Engine 
with  Steel  Cylinders.  Air  Service  Information  Circular,  Eng.  Div.,  Air  Service, 
vol.  1,  no.  64,  May  29,  1920,  14  pp.,  10  figs. Tests  could  not  be  carried  to  satis- 
factory conclusion  because  of  lack  of  parts,  but  indicated  that  power  is  less  and 
fuel  economy  poorer  with  this  type  than  with  model  11. 

International  Exhibition.  The  International  Aero  Exhibition.  Eng.,  vol.  110, 
no.  2847,  July  23,  1920,  sup.  107-109  and  p.  118,  9  figs.,  partly  on  2  supp. 
plates,     Types  of  engines  exhibited.     (Continuation  of  serial.) 

Isotta-Fraschini.  The  Italian  6-Cylindcr  160  Hp.  Isotta-Fraschini  Aeroplane 
Engine.  (Der  italienische  6-Zylindcr  160  PS.  Isotta-Fraschini-Flugmotor), 
Alfred  Staribaeher.  Zeitschrift  fur  Flugtechnik  u.  Motorluftschiffahrt,  vol. 
10,  nos.  17,  18,  19,21,22,  23,24,  Sept.  27,  Oct.  15,  Nov.  15,  29  and  Dec.  27,  1919, 
and  vol.  11,  nos.  1  and  3,  Jan.  15  and  Feb.  14,  1920,  pp.  189-193,  204-208,  234- 
236,  255-261,  270-271,  6-7  and  40-42,  56  figs.  Detailed  description  of  engine 
and  its  parts,  with  specifications. 

Maybach.  The  260  Hp.  Maybach  Aero  and  Dirigible  Engine  (Der  260  PS  Maybach- 
Flug  una  Luftschffimotor).  Otto  Schwager.  Motorwager,  vol.  23,  nos.  6  and 
7,  Feb.  29  and  March  10,  1920,  pp.  107-112  and  130-137.  2ti  figs.  13  on  supp. 
plate.  Account  of  development  of  Maybach  engine.  Detailed  specifications 
are  given  in  tabular  form  of  200-hp.  type  MblVa,  a  6-cylinder  stationary  motor 
with  180  mm.  stroke  and  165  mm.  bore,  1,400  r.p.m.;  weight  empty,  400  kg. 
(To  be  continued.) 

New  Type.  New  Airplane  Engine  Designed  for  Commercial  Work.  Automotive 
Industries,  vol.  43,  no.  5,  July  29,  1920,  pp.  201-205,  3  figs.  Six-cylinder  vertical 
type  in  which  elimination  of  small  parts  and  accessibility  are  said  to  be  special 
features. 

Packard.  The  Packard  500-600  hp.  Aircraft  Engine  Aviation,  vol.  8,  no.  12,  July  15, 
1920,  pp.  470-472,  5  figs.  Twelve-cylinder  engine,  weighing  1.94  lb.  per  hp  . 
and  with  water,  piping  and  radiator  2,275  per  hp  .  claimed  to  be  lightest  in 
proportion  to  its  power  of  any  standard  engine.  Actual  weight  with  propeller 
hub,  carburetor,  generator  and  ignition  equipment  is  1,118  lb. 

Radiator.  Effects  of  Nature  of  Cooling  Surface  on  Radiator  Performance,  S.  R. 
Parsons  and  I!.  V.  Kleinschmidt.  Nat.  Advisory  Committee  for  Aeronautics, 
report  no.  s7.  1920,  13  pp.,  7  figs.  Among  results  obtained  were  thai  heal  trans- 
fer is  practically  unaffected  by  light  coatu  clean  oil  on  smooth  surface,  that 
pressure  gradient   is    practi                        nd   a[    of    roughness   of   surface   over 

considerable  range,  tin  i  ni    d  n      !  of  radiator  may  be  somewhat 

by  polishing  surfaces,  as  well  as  flow  of  air  through  core  of  radiator.    It  is  specially 
emphasized  that  cooling  surf  act     u  Bhould  bi 

Properties  of  Special  Types  ol  Etadiatoi  ,S  I!  Pai  on  National  Vdvisory 
Committee  for  Aeronautics,  Report  no  86,  16  pp  ,  24  Sgs  .  3  on  supp.  plates. 
Investigation  conducted  for  National  Advisory  Committee  for  Aeronautics  at 
Bureau  of  Standards. 
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Rolls-Royce.  The  Rolls-Royce  Aircraft  Engines  Described  and  Illustrated.  Auto- 
motive Industries,  vol.  43,  nos.  5,  6  and  7,  July  29,  and  Aug.  5  and  12,  1920, 
pp.  210-2'  261-265,  12  figs.,  31f>-320,  11  figs.     Detailed  description  of 

larger  size  of  F.!_  lis  Etoyce  engine;  12-cybnder  "V"  type,  with  a  bore 

of  114  and  a  stroke' of  105  mm.,  output  352  hp.,  and  1,650  to  1,800  r.p.ro. 
Translated  from  Der  Motorwagen. 

RCHARGED  DIMENSIONED.     The  Design  of  Supercharged  and  Over- 

Dimensioned  Aircraft  Motors.  Aeronautics,  vol.  19,  no.  355,  Aug.  5,  1920,  pp. 
1  Is-]  19,  3  figs.  Method  of  calculating  dimensions  of  an  over-dimensioned  and 
supercharged  motor.     Translated  from  Technisehe  Berichte. 

Superchargers  for  Airplane  Engines,  Sanford  A.  Moss.  Am.  Mach., 
vol.  53,  no.  8,  Aug.  19,  1920,  pp.  345-348.  Treats  of  aeroplane-engine  develop- 
ment showing  value  of  supercharger  for  high  altitude  flying. 

See  also  Aeroplanes.  International  Exhibition. 


AEROPLANE  PROPELLERS 


Design.  '  Approximating  Bending  Moments  in  Air  Propellers,  Edward  P.  Warner. 
Aviation,  vol.  8,  no.  11,  July  1.  1920,  pp.  430-431,  2  figs.  Describes  method 
which,  it  is  claimed,  has  been  found  to  give  results  of  quite  surprising  accuracy. 
In  order  to  permit  analytical  determination  of  bending  moments,  load-grading 
curve  was  assumed  to  be  made  up  of  three  straight  lines  and  parabola. 

Pitch  and  Climbing  Capacity.  The  Aeroplane  in  Diagram  (Das  Flugzeug  in 
Diagramm),  H.  Schuster,  Luftfahrt.  vol.  24,  nos.  3  and  4,  March  and  April 
1920,  pp.  41-43  and  60-61,  2  figs.  Points  out  influence  of  propeller  pitch  on 
climbing  capacity  of  aeroplane.  Shows  by  diagram  that  propeller  with  large 
pitch  is  favorable  for  speed,  and  one  with  small  pitch  for  climbing  capacity  of 
machine  and  that  choice  of  pitch  must  be  made  accordingly. 

TnEORY  of.  New  Theory  of  the  Screw  Propeller,  M.  A.  S.  Riach.  Aeronautics,  vol. 
19,  no.  351,  July  29,  1920,  pp.  98-100,  1  fig.     Theory  refers  to  "static"  case  of 

v-o. 


AEROPLANES 


All-Metal.  Experiences  in  the  Construction  of  Metal  Aeroplanes  (Eigene  Arbeiten 
auf  dem  Gebiete  Metall-Flugzeughaues),  H.  Junkers.  Zeitsehrift  fur  Flug- 
technik u.  Motorluftschiffahrt.,  vol.  11,  no.  3,  Feb.  14,  1920,  pp.  35-37,  7  figs. 
Writer  explains  why  metal  was  employed  for  construction  of  the  Junkers  aero- 
planes and  gives  reasons  why  it  is  perhaps  advisable  to  employ  metal  in  place 
of  wood. 

British.  The  Air  Ministry  Competition  at  Martlesham.  Flight,  vol.  12,  no.  32,  Aug. 
5,  1920,  pp.  855-861,  13  figs.     Mechanical  details  of  machines  entered. 

Dayton-Weight.  Report  of  Static  Test  on  DH-4  (Dayton-Wright)  Tail  Surfaces. 
Air  Service  Information  Circular,  vol.  1,  no.  23,  March  31,  1920,  7  pp.,  4  figs. 
Elevator,  stabilizer  and  rudder  satisfactory.  Fin  not  tested  but  held  on  previous 
tests  and  is  regarded  safe. 

Report  of  Static  Test  of  the  Fuselage  of  the  D.H.-4  (Dayton-Wright). 
Air  Service  Information  Circular,  Eng.  Div.,  Air  Service,  vol.  1,  no.  34,  May  8, 
1920,  1  p.,  6  figs.  Test  showed  fuselage  to  be  satisfactory,  "holding  a  load  factor 
of  5. 

v.  The  Structural  Analysis  and  Design  of  the  Aeroplane,  B.  C.  Boulton. 
Aerial  Age,  vol.  11,  nos.  22  and  23,  Aug.,  9  and  16,  1920,  pp.  742-744,  10  figs., 
and  775-777,  4  fit's.  Calculations  of  internal  stresses  in  members  of  structure. 
Formula?  for  designing  structural  members  made  of  wood  and  steel  in  combina- 
tions.    (Continuation  of  serial.) 

Detection  of.  Seeing  in  the  Dark.  Sci.  Am.,  vol.  123,  no.  7,  Aug.  14,  1920,  pp. 
151  and  166-168,  5  figs.  Thermopiles  and  holders  for  detecting  aeroplanes  in 
the  dark. 

Cuxwoet.  The  Gallaudet  C-3  Liberty  Tourist  Plane.  Aerial  Age,  vol.  11,  no.  23, 
Aug.  16,  1920,  p.  771,  3  figs.  Dimensions:  Length  overall,  29  ft.  5  in.;  wing 
span,  41  ft:  height,  Hi  ft  3  in.;  wing  area  48  sq.  ft.;  weight  loaded,  3,800  lb.; 
cruising  radius,  501)  miles;  e.ilm-;.  18,000  ft.;  maximum  speed,  125  m. p. h.  Built 
by  Gallaudet  Aircraft  Corporation,  East  Greenwich,  R.I. 

UNAIONAL  Exhibition.  The  International  Aero  Exhibition.  Eng  ,  vol  110, 
nos.  2816  and  2848,  July  16  and  30,  1920,  pp.  74-79  and  p.  82,  12  figs.,  and  137- 
142,  8  bgi.     Details  of  models  exhibited  and  of  Clergat  and  Zeitlin  engines. 

1. 1'.'  oi,\  Si  indabd  Speedster.  The  Lincoln  Standard  Speedster.  Aerial  Age,  vol 
11,  UO.  22,  Auk  '■>.  l'»20.  pp.  740-741,  5  figs.  Characteristics;  Length  overall. 
26 fl  lit  overall,  10  ft  ;  span,  32  ft.;  chord,  0  ft. ;  weight  loaded,  2,150; 

hp  1 60  or  I  vi  1 1  i-pano-Suiza;  climb  loaded,  5,000  ft.  in  10  min. ;  Speed  maximum 
107    m.p.h. 

PbOI  ii  i.  i  on  Gives-  Lift.     Theory  of  the  Lift  of  Supporting  Planes  (Zur  Theorie  des 

Tragflachenauftriebee),  1(     I.   Miscs.     Zeitsehrift,  (fur  Flugtechnik  u.   Motor- 

ihrt.vol    li, no-   5  and  6,  March  [5  and  31,  1920,  pp.  68-73  and  87-89, 

II   hi'        Wiii.  i     eekl   I',   find    lilitable  profile  forms  for  given  lift  conditions. 

Noti  a  of  lifting  force,  parami  tei  of  profile  and  the  Jou- 

l.i  form  of  profile.     It  is  concluded  thai  1 1»  reduction  of  camber  as  well  as 

n  BM  of  thickni       and  of  .  ,],-,•  angle  have  a  favorable  effect  on  movement  of 

pre    uri  centre,     Exampli  with  pressure  centres  are  given. 

Km  Construi  pii  with  a  Special   Rib  Construction  (Verauche  mit  einer 

besonderen  Holmkonstruktion)  Karl  Balaban.  Zeitsehrift  fur  Flugtechnik 
u  Motorlufl  chiffahrt,  vol.  13,  no.  6,  March  31.  1020.  pp.  hi -81,  8  figs  Describes 

B  tongued  and-grooved  joint  used  and  gives  results  of  experiments  with  ribs  so 
const  ruel .  .I 


Stallingof.  The  Dangers  and  Effect  of  Construction  on  Stalling  (Der  uberzogene 
Flug,  seine  Gefahren  und  seine  Beeinflussung  durch  die  Konstruktion),  H.  Hopf. 
Zeitsehrift  fur  Flugtechnik  u.  Motorluftschiffahrt,  vol.  11,  no.  4,  Feb.  28,  1920, 
pp.  52-54.  4  figs.  Construction  of  plane  is  said  to  affect  stalling  in  two  ways: 
( 1 )  An  aeroplane  becomes  more  readily  stalled  as  difference  becomes  less  between 
its  usual  speed  and  speed  at  which  equilibrium  of  vertical  force  is  no  longer 
possible:  (2)  aeroplane  comes  more  readily  out  of  stalling  as  turning  in  space 
becomes  easier  and  the  more  it  is  possible  to  check  turning  of  flight  path. 

Struts.  Effect  of  Surface  Quality  of  Struts  on  Aeroplane  Resistance  (Der  Einfluss  der 
Oberflachenbeschaffenheit  auf  den  Widcrstand,  untersucht  an  Streben).  C. 
Wieslsberger.  Zeitsehrift  fur  Flugtechnik  u.  Motorluftschiffahrt.  vol.  11,  no.  4, 
Feb.  28,  1920,  pp.  54-57,  8  figs.  Curves  are  given  showing  results  of  tests  on  thick 
struts  covered  with  linen  and  with  a  single  coat  of  varnish.  Third  report  from 
the  Gottingen  Model  Experimental  Station  for  Aerodynamics. 

The  Efficiency  of  Airplane  Struts,  Wallace  F.  Wiley,  Aviation,  vol.  8,  no. 
12,  July  15,  1920,  pp.  477-478,  3  figs.  General  equation  for  power  absorbed 
by  a  strut  of  any  material,  section,  length  and  strength  at  any  velocity.  Appli- 
cation of  equation  exemplified. 

Wings.  Report  of  Static  Test  of  D.H.  4  (P.  34)  Wing  Cellule.  Aid  Service  Informa- 
tion Circular,  Eng.  Div.,  Air  Service,  vol.  1,  no.  36,  May  8,  1920, 
2  pp.,  5  figs.  Test  showed  that  with  proper  maintenance  and  repair  of  damage, 
strength  of  the  wing  structure  will  not  be  materially  reduced  by  long  service. 

The  "Alula"  Wing.  Flight,  vol.  12,  no.  32,  Aug.  5,  1920,  pp.  862-863,  2 
figs.  Wing  is  characterized  by  very  high  maximum  lift  with  maximum  L/D  of 
about  22.9.  Design  with  such  wing  and  intended  for  carrying  heavy  loads  at 
moderate  speeds  is  suggested. 


See   also    Aeronautics;    Aircraft,    Undercarriages; 
Seaplanes. 

AIRCRAFT 


Aviation;    Flying    Boats; 


Undercarriages.  Aircraft  Undercarriages.  John  D.  North.  Aeronautical  Jl., 
vol.  21.  no.  110,  Feb.,  1920,  pp.  39-73  and  (discussion)  73-84,  39  figs.  Some  of 
points  indicated  are:  Wheel  "strain  energy"  is  negligible:  shock  absorbing  ca- 
pacity increases  with  rate  of  loading;  energy  dissipated  (hysteresis)  increases 
with  rate  of  loading,  etc. ;  solid  or  cushion  tires  may  be  used  with  advantage 
to  reduce  oscillations;  even  tensioning  and  consistent  quality  of  material  are 
important,  and  individual  rings  seem  to  give  best  promise  of  fulfilling  these 
requirements;  shock  absorbing  capacity  remains  constant  with  varying  rate  of 
loading,  and  energy  dissipated  diminishes  with  rate  of  loading. 

AIRSHIPS 

Chalais-Meudon.  The  Chalais-Meudon  Airship  C.  M.  5.  Automotive  Industries, 
vol.  43,  no.  5,  July  29,  1920,  p.  219,  1  fig.  Description  of  airship  built  by  French 
Government  f  or  U.  S.  Navy,  now  purchased  by  Goodyear  Tire  and  Rubber  Co. 

R.  80  H.  M.  Airship  "R.  80."  Eng.,  vol.  110,  no.  2848,  July  30,  1920,  pp.  142. 
145  and  p.  150,  27  figs,  partly  on  4  supp.  plates.  Dimensions:  Overall  length 
of  hull,  529  ft.  without  mooring  attachment;  gas  capacity,  1,250,000  cu.  ft., 
giving  gross  displacement  of  38.25  tons  of  which  17. S  tons'is  disposable  lift.  Sec- 
tion of  hull  is  uniform  polygon  having  21  sides,  and  diameter  of  circumscribing 
circle  at  largest  part  is  70  ft.  1\  in.  Overall  height  of  ship  from  bottom  of  bumping 
bags  on  cars  to  top  of  hull  is  86  ft.  5  in.  when  axis  is  horizontal.  Ship  is  pro- 
pelled at  maximum  speed  of  65  m.p.h.  by  four  engines  carried  in  three  cars  sus- 
pended from  hull  structure  and  developing  1,000  hp.  at  full  power.  Range  at 
full  power  is  3,900  miles  and  at  normal  power  4,500  miles. 

Schutte-Lanz.  The  Importance  of  the  Schutte-Lanz  Dirigibles  (Die  Bedeutung  der 
Schufte-Lanz-Luftschiffe).  D.  Riihl.  Luftfahrt,  vol.  24,  no.  3,  March  4,  1920, 
38-40,  6  figs.  Details  of  various  models  and  table  giving  most  important  data 
of  the  characteristics  of  Schiitte-Lanz  dirigibles.  Attributes  present-day  high 
efficiency  and  degree  of  perfection  of  rigid  type  of  dirigible  to  adoption  of  form 
of  minimum  air  resistance,  to  simple  steering  gear,  elastic  suspension  of  nacelle, 
etc. 

ALLOYS 

Electrical  Melting.  Electrical  Melting  of  Alloys — XI  and  XII.  H.  W.  Gillett. 
Foundry,  vol.  48,  nos.  15  and  16,  Aug.  1  and  15,  1920,  pp.  612-614  and  656- 
658.  Aug.  1.  It  is  observed  that  essential  points  which  influence  efficiency  of 
operations  require  installation  of  electric  furnaces  under  expert  supervision. 
Refractories  are  discussed.  Aug.  15.  It  is  pointed  out  that  efficient  operation 
is  measured  by  continuity  of  output,  as  more  power  is  needed  per  ton  melted 
when  furnace  cools  between  heats.  It  is  also  noted  that  cost  per  kilowatt 
hour  is  lower  in  large  installations. 

Impact  Tests.  Study  of  Impact  Tests  on  Alloys,  Austin  B.  Wilson.  Foundry,  vol. 
48,  no.  352,  Aug.  1,  1920,  pp.  616-617  and  622,  3  figs.  Tests  made  on  impact- 
Bhcar  machines  and  on  alternating  impact  testers  indicated  relative  value  of 
various  alloys.     Machining  of  bars  found  to  be  unnecessary  for  impact-shear  test. 

Non-Ferrods,  Standards  for.    New  Standards  for  Metals.    Metal  Industry  (N.Y.), 
vol.  18,  no.  8,  Aug.  1920,  pp.  349-350.     Reports  on  composition  and  nomen- 
clature of  non-ferrous  alloys  at  1920  meeting  of  Am.  Soc.  for  Testing  Matls. 


ALUMINUM 


Welding  of.  Autogenous  Welding  of  Aluminum  (Autogene  Aluminiumsehweissung'), 
H.  Pradel.  Elektrotechnischer  Anzeiger,  vol.  37,  no.  30,  Feb.  21.  1920,  p.  139. 
Describes  process  developed  by  the  Griesheim-Elektron  chemical  factory  in 
Frankfurt,  according  to  which  aluminum  can  be  welded  in  any  form  as  casting, 
plate  or  wire  with  the  aid  of  a  liquid  for  dissolving  the  aluminum  oxide  layer, 


JOURNAL     OF     THE     ENGINEERING     INSTITUTE     OF     CANADA 


207 


ALUMINUM  ALLOYS 

Specific  Gravitt  and  Composition.  The  Relationship  Between  Specific  Gravity 
and  Composition  of  Light  Aluminum  Alloys.  B.  W.  Hales,  Engr.,  vol.  129,  no. 
3357,  April  30,  1920,  pp.  439-440,  2  figs.  Results  of  comparative  tests.  Re- 
ference is  made  to  paper  by  Rhodin  read  before  Faraday  Soc.  in  July  1918. 

See  also  Duralumin. 


ALUMINUM  CASTINGS 

Defects  Causing  Losses.  Casting  Losses  in  Aluminum-Foundry  Practice  in  the 
United  States,  Robert  J.  Anderson.  Metal  Industry  (New  York),  vol.  18,  no. 
7,  July  1920,  p.  318.  Report  of  an  investigation  for  Bur.  of  Minse,  Department 
of  Interior,  giving  defects  causing  losses,  monetary  values  of  losses,  etc. 


AVIATION 

Altitude,  Effects  of.  Some  Physical  and  Psychical  Effects  of  Altitude,  Charles 
Atkin  Swan.  Aeronautical  Jl.,  vol.  24,  no.  109,  Jan.,  1920,  pp.  3-10  and 
(discussion),  pp.  10-14.  Writer  seeks  to  prove  that  most  persons  can  take 
advantage  of  aviation  as  means  of  transport,  and  that  as  they  get  over  seasick- 
ness, there  is  no  reason  why  they  should  not  get  over  airshickness.  Various 
different  conditions  which  take  place  at  high  altitudes,  such  as  low  pressure  and 
partial  oxygen  pressure,  etc.,  are  considered. 

London-Paris  Service.  Aerial  Service  between  London  and  Paris  (Les  transports 
aeriens  entre  Paris  ct  Londres).  Genie  Civil,  vol.  76,  no.  26,  June  26,  1920, 
pp.  577-578.  Records  of  passenger  traffic  from  Aug.  25,  1919,  to  June  2,  1920. 
Total  of  1,641  passengers  and  38,860  kg.  of  merchandise  were  transported 
during  that  time. 

See  also  Aerodromes,  Aeroplanes. 


ANNEALING  OVENS 

Continuous.  New  Annealing  Oven  Saves  Heat.  Foundry,  vol.  48,  no.  351,  July  15, 
1920,  pp.  569-570,  3  figs.  Continuous  tunnel  kiln  having  double  chambers  with 
a  common  wall  between  is  said  to  reduce  radiation  surface.  Cold  ears  enter  one 
chamber  and  absorb  heat  of  cars  coming  from  opposite  chamber. 

ANTIMONY 

Crystalline  Structure.  The  Crystalline  Structure  of  Antimony,  R.  W.  James 
and  Norman  Tunstall.  London,  Edingburg  &  Dublin  Philosophical  Mag.  & 
Jl.  of  Science,  vol.  40,  no.  236,  Aug.  1920,  pp.  233-239,  2  figs.  Observations  are 
related  from  which  it  appears  that  assumption  for  antimony  of  structure 
similar  to  that  of  diamonds  (see  Philosophical  Mag.  1914,  p.  224)  will  not  explain 
spectra  observed  from  various  phases  of  crystalline  structure. 


B 


BALLOONS 

Fabrics  for,  Ignition  Liability.  The  Liability  of  Ignition  of  Balloon  Fabrics,  Guy 
Barr.  Aviation  ,vol.  8,  no.  11,  July  1,  1920,  pp.  435-436.  Describes  tests  under- 
taken to  ascertain  (1)  whether  fabric  B.  29,  a  fabric  of  treble  cotton  and  rubber 
and  doped  on  exterior  with  aluminum  dust  suspended  in  "soluble  gun-cotton," 
is  liable  to  become  ignited  owing  to  gunfire  and  result  of  a  smoldering  wad  falling 
on  it:  (2^  best  fire-proofing  material  to  employ  to  prevent  fabric  becoming  ignited 
and  effect  of  this  material,  on  strength  and  permeability  of  fabrics,  both  when 
new  and  after  weathering. 


BARGES 


APPRENTICES,  TRAINING  OF 

Electric  Welders.  Training  Electric  Welders.  Machy  (N.Y.),  vol.  26,  no.  12, 
Aug.  1920,  pp.  1142-1145,  4  figs.  Methods  used  by  General  Electric  Co., 
Schenectady,  N.Y.,  in  training  operators  of  electric  welding  equipment. 

Santa  Fe  System.  The  Santa  Fe  Apprentice  System,  F.  W.  Thomas.  Jl.  Western 
Soc.  of  Engrs.,  vol.  25,  no.  11,  July  20,  1920,  pp.  404-410.  History  of  introduc- 
tion and  details  of  organization  of  system  for  training  of  employees  in  the  railway 
shops. 

ASBESTOS 

Use  in  Paint  Industry.  The  Use  of  Asbestos  in  the  Paint  Industry,  G.  B.  Heckel. 
Contract  Rec.,  vol.  34,  no.  31,  Aug.  4,  1920,  pp.  741-742.  Discussion  of  functions 
of  reinforcing  pigments.     Formula  for  fire-retardant  paint. 

AUTOMOBILE  ENGINES 

Design.  Engine  Design  for  Maximum  Power  and  Economy  of  Fuel.  C.  A.  Norman. 
Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  2,  Aug.  1920,  pp.  182-185,  2  figs.  In- 
fluence of  air  heating  on  power,  delayed  combustion,  supercharging,  etc. 

Intake-Manifold  Temperatures.  Intake-Manifold  Temperatures  and  Fuel 
Economy.  W.  S.  James,  H.  C.  Dickinson,  and  S.  W.  Sparrow.  Jl.  Soc.  Auto- 
motive Engrs.,  vol.  7,  no.  2,  Aug.  1920,  pp.  131-137,  11  figs.  It  is  concluded  (I) 
that  at  constant  speed,  mixture  ration,  and  power  output,  fuel  consumption  in 
lb.  per  b.  hp.  is  independent  of  temperatures  and  methods  of  heating  the  intake 
charge  within  the  range  tested;  and  (2)  the  rate  at  which  an  engine  will  accele- 
rate with  a  given  mixture  ratio,  or  carburetor  setting,  is  markedly  affected  by 
amount  of  heat  supplied  and  its  method  of  application. 

Radiators.  For  Motor  Radiator,  Fitted  with  Dcane  Tubes.  Engr.,  vol.  129,  no. 
3358,  May  7,  1920,  p.  484,  3  figs.  Tubes  are  not  soldered  to  top  and  bottom 
tanks,  but  can  be  readily  and  quickly  removed  and  replaced  either  one  by  one 
or  in  numbers. 

AUTOMOBILE  FUELS 

Alcohol-Benzol  Mixtures.  Alcohol-Benzole  Mixtures.  Motor  Traction,  vol.  30, 
no.  798,  June  14,  1920,  p.  572,  1  fig.  Results  of  experiments  made  by  London 
Gen.  Omnibus  Co.  with  50  per  cent  mixture  of  alcohol  and  benzol  are  said  to 
show  the  slight  superiority  of  gasoline  in  respect  of  miles  per  gal. 

Heavy  Fuels.  Notes  on  the  Use  of  Heavy  Fuel  in  Automotive  Engines,  H.  M.  Crane. 
Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  2,  Aug.  1920,  pp.  147-148.  Discusses 
briefly  fuels  of  different  grades  and  design  requirements  to  secure  good  results. 

Gasoline  vs.  Kerosene.  Comparison  of  Kerosene  and  Gasoline  for  Heavy  Duty 
Engines,  P.  S.  Tice.  Automotive  Industries,  vol.  43,  no.  3,  July  15,  1920, 
pp.  111-113,  5  figs.  Results  of  several  tests.  It  is  concluded  that  carburetor 
and  manifold  changes  would  make  present  engine  suitable  for  heavier  fuels. 

AUTOMOBILES 

Propeller-Operated.  "Helica" — An  Automobile  Operated  by  a  Propeller  (L'Heliea 
ou  voiture  a  helice),  E.  Weiss.  Nature  (Paris),  no.  2409,  June  5,  1920.  pp.  SOS- 
SOS,  5  figs.  Body  of  car  designed  along  lines  of  fuselage.  Four-bladed  propeller 
rotated  by  8-h.p.  two-cylinder  V-engine  imparts  motion  to  car. 

See  also  Gears,  Automobile, 


Concrete  vs.  Steel.  The  Comsumption  of  Power  in  the  Towing  of  Steel  and  Rcin- 
forced-Concrete  River  Lighters  (Der  Kraftverbrauch  bei  dor  Schleppung  von 
Flussleichtern  aus  Eisen  und  Eisenbeton),  Gerhard  Neumann.  Beton  u.  Eisen. 
vol.  19,  no.  4-5,  Mar.  4,  1920,  pp.  49-52,  2  figs.  Table  is  given  showing  saving  of 
power  effected  by  use  of  concrete  boats  instead  of  under-frame  steel  barges,  in 
addition  to  economy  in  steel  and  in  cal  required  for  fuel. 

BEARINGS,  BALL 

Three-Area  Contact.  Manufacturing  Three-Area  Contact  Ball  Bearings,  Fred  R. 
Daniels.— 1.  Mach.  (N.Y.),  vol.  26,  no.  12,  Aug.  1920,  pp.  1107-1111,  10  figs. 
Description  of  manufacturing,  inspection  and  assembling  methods  used  in 
shops  of  Federal  Bearings  Co.,  Inc.,  Poughkcepsie,  N.Y. 

BEARINGS,  ROLLER 

Tests.  Test  of  Large  Roller  Bearings  Under  Heavy  Loads,  G.  M.  Barnes.  Am. 
Mach.,  vol.  53,  no.  5,  July  29,  1920,  pp.  200-201,  2  figs.  Tests  conducted  by 
U.  S.  Ordnance  Department. 

BENZENE 

High-Temperature  Reactions  with  Toleune.  Some  High-Temperature  Reactions 
of  Benzene  and  Toluene,  S.  F.  Dufton  and  John  W.  Cobb.  Gas  World,  vol.  72, 
no.  1872,  June  5,  1920,  pp.  485-488.  Experimental.  Benzene  passed  through 
heated  column  of  coke  with  time  of  contact  of  about  12  seconds  began  to  undergo 
molecular  condensation  in  an  inert  gas  at  about  500  deg.  cent,  with  elimination 
of  hydrogen,  first  product  being  diphenyl.  At  750  deg.  cent,  action  was  much 
more  extensive  and  more  complex.  At  920  deg.  cent,  free  carbon  was  produced 
in  quantity. 

BLAST  FURNACES 

Flue  Dust  Briquetting.  The  Development  of  Flue  Dust  Rriquetting,  Albert  I,. 
Stillman.  Blast  Furnace  and  Steel  Plant,  vol.  8,  no.  7,  July  1920,  pp.  395-398, 
3  figs.  Process  is  believed  to  offer  efficient  treatment,  simple  mechanism  and 
low  cost  for  recovery  of  iron  from  flue  dust. 

Performance.  Charts  for  Computing  Blast-Furnace  Performance,  Harold  L. 
Fickett.  Eng.  and  Min.  Jl.,  vol.  110,  no.  3,  July  17.  1920,  pp.  108-109.  2  figs. 
Graphical  determination  of  slag  production,  matte  fall,  and  tonnage  smelted 
per  sq.  ft.     Methods  used  at  Copper  Queen  Smelter. 

Reactions  in.  Contributions  to  the  Study  of  the  Reactions  in  Connection  with 
Blast-Furnace  Equilibrium  (Bcitriige  zur  Kenntnw  der  Reaktionen  beim 
Hochofenglcichgcwicht).  Ernst  Terres  and  Aurel  Pongracz.  Zeitschrift 
fUrElektrochemie,vol.25,nos.  23-24,  Dec.  1,  1919,  pp.  386^07,  13  figs.  Supple- 
ment to  investigations  for  determination  of  different  equilibria  of  the  reactions 
between  iron  or  its  oxides  and  C02,  CO  steam  and  hydrogen  and  investigation 
of  changes  in  solid  and  gas  phases  for  purpose  of  clearing  up  differences  between 
present  and  previous  work. 

BOILER  EXPLOSIONS 

Gas  Explosion  in  Flues.  Steam  Boiler  Explosion  in  the  Augustiner  Brewery  in 
Munich  (Dampfkessolzerknall  in  der  Augustinerbrauerei  zu  Muonnen).  K 
Graf  Zeitschrift  des  Baverischen  Revisions-Vereins.  vol.  24,  no.  0,  Mar.  31, 
1920,  pp.  41-44,  6  figs.  It  is  demonstrated  that  accident  was  due  to  a  gas  ex- 
plosion in  the  flues  ,,f  the  boiler,  and  the  mud  eollectoi  probably  exploded 
bcfon>  it  broke  loose  from  boiler.  Gives  conditions  prescribed  for  the  re- 
installation of  boiler. 
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BOILEB    IIKDWATER 

I  PMi  si  Progress  in  the  Purification  of  Boiler  Feed  waters  (Fortschritte  in  der 
Reinigung  von  Kesselspeisewassern),  1).  B.  Preu.  Zeitschrift  Fur  angewandte 
Chemie,  vol.  33,  nos.  2  and  24-25,  March  16  and  26,  1920,  pp.  61-03  and  70- 
72.  l  fig  Discusses  various  purification  methods  and  apparatus  and  points 
winch,  it  is  claimed,  arc  eliminated  by  application 
of  the  Neckar  water-purificaf  ion  process  with  use  of  apparatus  constructed  by 
P.    M  Ltd  ,  Stuttgart,  consisting  of  a  purification  tank  with  built-in 

drop  pipe,  filter  and  sludge  collector  with  sludge-discharging  device,  which  is 
connected  with      -  cond  link  for  refiltration  provided  with  similar  equipment. 

BOII.KK  FIRING 
See  Oil  Firing,  White  System. 

BOILER  OPERATION 

Combustion  Control.  Combustion-Control  Apparatus  for  the  Boiler  RoomfVer- 
brennungs-Kontrollapparate  fur  das  Kesselhaus).  Der  Praktische  Maschinen- 
Konstrukteur,  vol  53,  no  11,  Mar.  18,  1920,  pp.  91-96,  9  figs.  Details  of  the 
Ados  apparatus  which  is  claimed  to  so  record  CO2  percentage  content  of  com- 
bustion gases  that  with  the  use  of  a  table  it  is  possible  to  determine  extent  of 
fuel  loss:  and  the  Mono  combustion-control  apparatus,  designed  by  H.  Maihak 
Co.  Inc.  Hamburg,  consisting  of  an  absorption  apparatus  and  recording 
instrument  enclosed  in  a  dust-proof  cast-iron  ease,  the  door  of  which  has  a 
glass  pane  at  1  he  top  through  which  the  record  of  previous  ten  hours  is  visible, 
and  which  even  in  case  of  .")()  analyses  per  hr.  is  said  to  give  perfect  result. s 

1  m  11-  ii  High  and  Low  Ratings.  Developing  High  Overload  Capacities. 
Power  House,  vol.  13,  no.  15,  Aug.  5.  1920,  pp.  356-357  and  p.  350,  4  figs. 
1  articular-  of  tests  run  on  water-tube  boiler  with  horizontal  bafHing  to  deter- 
mine efficiencies  at  high  and  low  ratings 


BOILERS 

Am  Leakage  Through  Skttings.  CO2  Exploration  to  Detect  Air  Leakage,  A  E 
Grunert.  Power,  vol.  52.  no.  2,  July  13,  1920,  pp.  54-56,  3  figs.  Method  of  ex- 
ploration for  detecting  air  leakage  and  giving  CO2  conditions  throughout 
boiler  setting  is  presented.  Its  use  in  cases  cited  so  reduced  air  infiltration 
that  final  overall  efficiencies  of  81  to  83  per  cent  were  obtained. 

CORROSION.  Corrosion  in  Locomobile  Boilers  and  Its  Prevention  (Anfressungen  an 
Lokomobilkesseln    und    ihre    Behampfung).     H.     Reichelt.     Zeitschrift    fur 

JJampfkessel  u  Maxlnnenbetrieb,  vol.  43,  nos.  11  and  12-13,  Mar.  12  and  26, 
1920.  pp.  81-82  and  90-92,  12  figs.  Describes  typical  corrosions  occurring  in 
boilers  with  suspended  fireboxes  after  prolonged  operation  and  careless  atten- 
dance; and  in  boilers  with  cylindrical  fireboxes  and  removable  pipe  system  A 
paphite-tar  coating  is  recommended  for  outside  of  smokebox  tube  wall  and 
tor  firebox  base  in  boilers  with  suspended  firebox. 

Electrically-Heated  Electrically  Heated  Steam  Boilers  and  Heat-Storage  Tanks 
(Ueber  elektnsch  geheizte  Dampfkessel  und  Wiirmespeicher),  E.  Hohn,  Zeit- 
schrift des  Bayerischen  Revisions-Vereins,  vol.  24,  nos.  6 'and  7,  March  31  and 
April  1.,.  |92(i  pp  41-10and  50-52,  13  figs.  Discussion  of  electrode  boilers  and 
Hot-water  storage-  for  generation  of  steam.  Description  of  heat  storage  by  means 
of  oil,  by  concrete  and  hot  water  with  heat  transmission  by  oil,  and  with  tube 
re.  Notes  on  hot-water  heating,  and  economic  problems  in  con- 
nect,,,,, w  it),  conversion  ,»f  electric  current  into  heat.  Address  before  Swiss 
hoc.  of  Steam  Boiler  Masters.     (Concluded).) 

Horizon ■, w.  If 'AFruxa  Boiler  Plant  Practice  Refrigerating  World,  vol.  55,  no.  7, 
•I  H>  1920,  pp.  2 1-23,  4  figs  1  cxts  conducted  on  one  unit  of  installation  of  boiler 
P  ant  to  ascertain  whether  arrangement  of  horizontal  baffling  suitable  for 
attaining    high    capacities    would    prejudice    efficiencies    obtainable    at   lower 

r.i  1 1  h ;_'- 

™  ft1"0!*8  on7L,aoSf,  Horapntally  Baffled  Boiler.  Textile  World  Jl.,  vol.  58 
no.  B  Aug.  7 .1920.  pp.  115-117,  4  figs.  Tests  conducted  on  boiler  unit  to 
ascer  an,  whether  arrangements  of. horizontal  baffling  suitable  for  attaining 
nigh  capacities  would  prejudice  I  fficiencies  obtainable  at  lower  ratings  High 
OVerbaaMpacitieS  were  Obtaiiied    with    type    of    boiler    and    arrangement   of 

Si  •  also  Steam  Generators. 


BRAKES 

Pneumatic  vs.  Electric.  Pneumatic  and  Electric  Brakes  (Druckluftbremse  und 
elektrische  Bremse),  H.  Sauveur.  Verkehrstechnik,  vol,  37,  no.  9,  March  25, 
1920,  pp.  126-130,  5  figs.  Comparison  of  their  relative  merits,  from  which  it 
■s  concluded  that  none  of  the  electric  brakes  possesses  the  safety  of  operation 
of  the  air  brake.  Results  of  tests  to  determine  operation  movements  in  the 
handling  of  brakes  are  shown  in  illustrations. 

Pneumatic  vs.  Suction.  Freight  Train  Brakes  (Zur  Bremsiing  der  GiiterzGge).  E. 
Cimonetti.  Zeitung  des  Vereins  deutscher  Eisenhahnverwallungen,  vol.  60, 
no.  5,  Jan.  21,  1920,  pp.  53-55.  Discussion  of  the  relative  merits  of  the  pneu- 
matic and  suction  air  brakes. 


BRIDGE  DESIGN 

Trusses.,  Riveted  Joints  in.  Detail  Design  of  Riveted  Joints  of  Bridge  Trusses.  W 
M.  Wilson.  Eng.  News-Rec.,  vol.  85,  no.  6,  Aug.  5,  1920.  pp.  259-260,  2  figs 
Riveting  determined  by  study  of  paths  of  forces  connected.     Two  examples 


BRIDGES,  RAILWAY 

Arsta  Bay.  Sweden.  International  Competitive  Designs  for  a  Railroad  Bridge  over 
Arsta  Hay  Near  Stockholm  (Wettbewerb  zu  einer  Eisenbahnbrucke  iibcr  die 
Arsta-Bucht  bei  Stockholm),  Zentralblatt  der  Bauvrrwaltung,  vol.  40  nos  20 
and  21,  March  10  and  13,  1920,  pp.  125-127  and  130-136,  35  figs.  Plans  cail  for 
moveable  bridge,  600  m.  long,  opening  to  width  of  24  m.  for  passage  of  high- 
masted  ships,  with  superstructure  of  iron  or  concrete,  or  both.  Details  and 
illustrations  of  the  three  prize- winning  designs  and  the  four  designs  bought  bv 
railroad  administration.     (Continuation  of  serial.) 

Floors  for  Floor  for  Railway  Undcr-Bridges.  Engr..  vol.  129,  nos.  3355  and  3356, 
Apr.  16  and  23.  .1920,  pp.  391-394,  1 1  figs,  and  416-4  IS,  8  figs.  Following  types 
are  described:  single  line,  double  line,  and  double  line  with  centre  girder 
longitudinal  and  concrete. 


BRIDGES,  STEEL 

Design.  Stability  of  Compression  Members  of  Steel  Bridges  (La  stability  des  mem- 
brures  comprimees  des  ponts  metalliqucs),  M.  Keelhoff.  Annales  des  Ponts  et 
Chaussees,  vol.  55,  no.  2,  March-April  1920,  pp.  193-231.  27  figs.,  partly  on 
supp.  plate.  Suggestions  in  regard  to  design  of  cross  bracings.  Cases  in  which 
tney  are  indispensable. 

Rapid  Erection.  The  First  Bridge  to  be  Constructed  on  the  Roth  Waagner  System 
(Die  erstmahge  Anwcndung  der  Roth-Waagner-Brucke),  R.  Feindler.  Eisen- 
bau vol.  1.  no.  8,  April  23,  1920  pp.  151-156,  8  figs.  Details  of  470-m.  street 
,W  1  Aeu  <TJVefuSf'VSrRlVe^•  Parade.  Servia,  built  according  to  system 
developed  by  Roth  &  Waagner,  Vienna-Budapest,  which  permits  of  extremely 
rapid  erection.  J 

Reconstruction.  The  Reconstruction  of  the  Bridge  over  the  Narew  River  Near 
Modhn  (Nowo  Georgiewsk),  Poland  (Die  Wiederherstellung  der  Briioke  uber 
den  Narew  bei  Modhn).  Eissenbau,  vol.  11,  no.  9,  May  4,  1920,  pp.  161-185, 
•it)  figs.  Three  new  large  superstructures  were  built  in  place  of  old  ones  with 
same  span  of  76.86  m.,  according  to  system  of  parallel  beam  with  alternating 
rising  and  falling  diagonals  and  intermediate  verticals:  height  of  system.  7  15 
m.  Pay  width,  7.32  in.;  width  of  roadway,  5m.with  1.78-m.  sidewalks  on  either 
d   We'g  construction,  over  2,000  tons.     Details  of  equipment 

Restoration  Restoration  of  the  Cernavoda-Danube  Bridge.  Eng.,  vol.  109  no 
2842.  June  18  1920,  pp  837-840,  19  figs.  Restoration  by  Germans  of  bridge 
and  viaduct  destroyed  by  Rumanians  and  Russians. 

Solid  Web  Trusses  The  Calculation  of  the  Statically  Indeterminate  Solid  Web 
i  russes  with  the  Aid  of  Displacement  Diagrams  (Zur  Berechnung  statisch 
unbestimmter  Vollwandbinder  mit  Hilfe  von  Verschiebungsplanen),  E  Ram- 
merEisenbau.  vol.  11,  no.  5.  March  9,  1920,  pp.  117-128,  31  figs.  Calculation 
ot  displacements  in  bar  tensions  by  determination  of  vertical  and  horizontal 


the  case  where  the  equation  of  the  truss  of  header  axis  and  equation  of  vertical 
displacements  are  known. 


BOILERS,  WATER-TUBE 

Vh"T,7,'    ,     ',"','  "'     Y.<*fa<d     Water-Tube    Pollers    (t'ntersuchungc,    an 

V1" ''     '    "■    Fnedrieh    Mttnzinger      Zeitsehriff    des    Verefnes  dXtcher 

Ingenieure,  vol  64,  nos  21-22,  23-21  and  25,  May  29  rune  12  ,,  ,1  91  1 
132-433  and  (S3  157,  2f  figs.  &  on  investimtion  of  the 
'  ,l1"1  ■"  theGolpa  central  power  station,  certllntt  for  con 

'  '•  ■•<>■  boilers  for  low-graoTe  lignite  are  developed foflowed  bv 

iS&tfffi '"  — ercirculatL,',;,'^,!: 


BRIDGES,  SUSPENSION 

Deflection,  Reduction  of.     The  Suspension  Bridge  over  the  Rio  Sapucahy  (Brazil) 

and  (.eneral  Considerations  of  Suspension  Bridge  Deflections  (Die  Hiingebrucke 
brucke  uber  den  Rio  Sapucahy  nebst  einigen  allgemeinen  Remerkungcn  iibcr 
die  Durchbiegung  von  Hangebrucken).  A.  MullenhofT.  Eisenbau,  vol.  1 1.  no.  6. 
March  23,  1920,  pp.  129-137,  9  figs.  Account  of  a  statically  indeterminate  steel 
cable  bridge  of  90  m.  span  wit  1  1.21  ,„.  distance  between  main  girders  which  are 
-.1.  m.  high.  Numerical  tables  are  given  for  use  of  designing  engineers,  as 
well  as  general  formula;  relating  to  reduction  of  deflection 


BORING  MILLS 

V' ""'lul.   .02ortWMRr9fiBl  ""V""  :'\"1  I1,""1""'  MiM-  En*  Production,  vol.  1,  „o  7 
1,  "  ~m    Ml"        "":'     ""■"'    I  Wilkinson  20-in  duplex  vertical borin« 


BUSES 

Electric  Railways,  vs.  The  Place  of  the  Bus— VI.  Walter  .lackson.  Elec  Ry 
.11..  vol.  56,  no.  5,  July  31,  1920.  pp.  209.218.  Opinion  is  expressed  that  at 
pi,  sent  costs  the  bus  may  .Supplement  but  cannot,  from  an  economical  point  of 
sibih't  M1|>'  °  rallway  uI)on  thc  basis  of  eq"»l  fare  and  rcspou- 
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CABLES,  ELECTRIC 

Faults,  Localization  of.  Localization  of  Faults  in  Heavy  Current  Cables  Due  to 
Contact  between  All  Conductors  (Die  Fehlerortsbestimmung  in  Starkstrom- 
kabeln  bei  Schluss  zwischen  alien  Leitern),  K.  de  Koning.  Elektrotechnische 
Zeitschrift.  vol.  41,  no  13,  April  1,  1920,  pp.  249-250,  5  figs.  It  is  shown  that 
in  this  case  it  is  absolutely  necessary  to  obtain  an  accurate  idea  of  character  of 
disturbance  before  attempting  to  locate  fault,  because  otherwise  incorrect 
results  may  be  obtained.  Describes  method  for  accurate  localization  of  fault 
in  frequently  occurring  event  that  one  of  the  intermediate  resistances  is  large 
and   another    is    small 

CANALS 

Lock  Design.  General  Design  of  a  Lock  and  Approaches  J.  W.  LeB.  Ross.  Jl. 
Eng.  Inst,  of  Canada,  vol.  3,  no.  8,  Aug.  1920,  pp.  383-380,  14  figs.  Con- 
siderations based  on  records  of  operation  of  Canadian  canal  at  Sault  Ste.  Marie. 

CAPSTA  N  S 

Electric  Electric  Capstans  (Elektrische  Spille),  Annalen  fur  Gewerbe  u  Bauweser 
vol.  86,  no.  3,  Feb.  1,  1920,  pp.  21-22,  3  figs.  Details  of  the  Demag  electric- 
capstans  of  which  standard  models  are  built  with  tractive  force  of  200  to 
5,000  kg.  and  for  three-phase  50-cycle  current  or  direct  current. 

CAR  WHEELS 

Tihes.  Measurements  in  Connection  with  Machining  of  Car-Wheel  Tires  (Ueber  das 
Messen  bei  der  Hadreifenbearbeitung), —  O.  Jacken,  Annalen  fur  Gewerbe  u. 
Bauwesen,  vol.  80,  no.  3,  Feb.  1,  1920,  pp.  18-20,  10  figs.  Details  of  devices 
for  measuring  outside  and  inside  diameters,  for  locating  seats  on  axles,  ami 
for  steady  rests  on  tire  lathe,  etc.,  constructed  by  the  Oberschoneweide  Machine 
Factory,  Inc. 

CARBURETORS 

Carburation.  A  Study  in  Charge  Proportioning  with  Heavy  Fuels,  P.  S.  Tice.  Auto- 
motive Industries,  vol.  43,  no.  6,  Aug.  5,  1920,  pp.  266-269,  6  figs.  Tests  with 
Hinkley  engine  and  heavy-fuel  carburetor.  Theoretical  considerations  under- 
lying carburetor  operation  and  means  required  to  meet  them  under  varying 
conditions  of  throttling  and  climate.     (Concluded.) 

G  asoline-Kerosenk.  A  Petrol-Paraffin  Carburetor.  Autocar,  vol.  45,  no.  1291. 
July  17,  1920,  p.  102,  1  fig.  Description  of  instrument  which  supplies  engine 
with  two  separate  fuels  at  same  time. 

Grace.  A  New  Type  of  Carburetor.  Engr.,  vol.  129,  no.  3364,  June  18,  1920,  p. 
620,  6  figs.  Patented  device  said  to  permit  varying  strength  of  mixture  over 
a  wide  range  from  control  within  reach  of  driving  seat.  When  air-fuel  ratio  has 
been  once  set  at  any  desired  value  by  means  of  this  control,  proportionality  is 
claimed  to  be  maintained  constant  at  all  throttle  openings. 

Heavy-Oil.  A  New  Heavy-Oil  Carburetor  (Ein  neuer  Sehwerol-Vergaser).  Motor- 
wagen,  vol.  23,  no.  6,  March  19,  1920,  p.  139,  1  fig.  Type  in  which  air  is  brought 
to  a  very  high  temperature  through  a  steel  tube  nest  (heated  by  exhaust  gases) 
and  then  transmitted  by  tube  to  carburetor. 

Mixture-Ratio  Test.  Saving  Fuel  with  the  Carburetor,  W.  E.  Lay.  Jl.  Soc. 
Automotive  Engrs.,  vol.  7,  no.  2,  Aug.  1920,  pp.  188-189.  2  figs.  Mixture-ratio 
tests  made  at  University  of  Michigan.     Various  carburetor  operating  conditions. 

CARS 

Boakding,  for  Lumber  Camps.  Boarding  Cars  for  Lumber  Camps.  Ry.  Rev., 
vol.  67,  no.  2,  July  10,  1920,  pp.  39-42,  12  figs  llumbrid  Lumber  Co..  Sand- 
point,  Idaho,  has  for  boarding  of  its  workmen,  three  complete  trains  of  camp  cars, 
37  in  all,  comprising  kitchen,  sleeping,  commissary,  office  and  dining  cars,  which 
are  steam  heated,  electric  lighted,  etc. 

Couplers.  The  Type  "D"  Coupler  in  Passenger  Service.  Ry.  Age,  vol.  69,  no  7. 
Aug.  13,  1920,  pp.  285-287,  2  figs.  Difficulties  involved  in  its  application  How 
problem  was  solved  on  new  Pullman  cars. 

Mine.  Notes  on  a  New  Type  of  Colliery  Tram.  W.  I).  Woolley.  Proc.  South 
Wales  Inst,  of  Engrs.,  vol.  36,  no.  1,  July  16,  1920,  pp.  165-177,  10  figs  Frame 
of  new  design  is  of  oak  instead  of  pitch  pine  as  in  the  older  design  and  Rowbotham 
wheels  are  used  instead  of  fixed  wheels. 

CARS,  FREIGHT 

Ammunition,  English.  British  Railway  Workshops  in  War  Time  XIII.  Engr.,  vol. 
129.  no.  3356.  April  23,  1920,  pp.  430-432,  11  figs.  Stages  in  manufacture  oi 
limber  books,  coupling  links  and  hinges  for  munition  cars  at  Stratford  works 
of  Great  Eastern  works. 

Concrete.  Construction  of  the  First  Reinforced-Concrete  Car  in  Austria  (Bau  dea 
ersten  Kohlenwagens  aus  Eisenbeton  in  Oesterreich).  Walter  Stross.  Befon  u 
Eisen,  vol.  19,  nos.  4-5  and  6,  March  4  and  April  S.  1920.  pp.  52-54  and  75.  6 
figs.  Deals  with  determination  of  forces  acting  and  calculations  involved; 
connection  of  reinforced-concrete  underframe  with  running  gear,  and  i 
taining  prescribed  weight .  Results  of  tests  of  car  under  overload  are  said  to 
demonstrate  its  practical  value. 

CASTINGS 

Metal,  Limitations.  Metal  Castings,  Mech.  Eng  ,  vol  12,  no.  8,  Awn  1290,  pp 
427-439  and  (discussion),  p.  440,  8  figs.  Group  of  papers  on  usefulness  and 
limitation  of  various  types  of  castings  contributed  by  A  S  M.  E,  Sub-Cora 
mittee  on  Foundry  Practice.  Titles  of  papers  are:  Aluminum  Castings,  by  Zaj 
Jeffries:  Malleable  Castings,  by  Enrique  Touceda;  Steel  Castings,  by  John  11 
Hall;  Die  Castings,  Charles  Pack.  Brass  and  Bronze  Castings,  Christopher  H. 
Bierbaum:  Gray-Iron  Castings,  Richard  Moldenke. 


CEMENT  GUN 

Tests.  Results  of  Tests  of  Strength  of  Gunite  Slabs.  Eng.  &  Contracting,  vol. 
53,  no.  25,  June  23,  1920,  p.  723,  1  fig.  Tables  are  presented  giving  summary 
of  tests  on  gunite  slabs.  2  m.  thick,  4  ft.  clear  span;  of  gunite  slabs,  simple  beam 
6  ft.  clear  span;  and  gunite  slabs  of  6  ft.  8  ft.  span. 

(  ENTRAL  STATIONS 

Oil-Burning  Engim>  Oil-Burning  Engines  lor  Central  Station  Operation,  C  II 
Reeder.  Elec.  II.  .  Chic  ,  vol  77  no  3,  July  17,  1920,  pp.  77-80,  5  figs  In 
sizes  up  to  2,000  or  2.500  kw.  the  oil-burning  engine  it  is  stated,  is  tai.mg  it- 
place  as  a  prime  mov  ir  in  generating  plants.  Equipment  is  said  to  be  available 
in  many  sizes  suitable  for  central-station  industry 

CHAIN 

Navy  Stud  Cable.  Cham  Cable  and  Some  o)  its  Properties,  C.  G.  Lutts.  \n, 
Drop  Forger,  vol.  6,  no.  7,  July  1920,  pp.  322-326,  9  figs.     Material,  procet 

manufacture,  heat  treatment  and  physical    properties  of  power-forged  chain  as 
made  at.  Boston  Navy  Yard 

CHAIN  DRIVE 

Theory.  On  Chain  Driving  Theory.  F  M.  Lawson,  Lug  .  vol.  1 10,  no  2M4,  July  2, 
1920,  pp.  1-4,  5  figs.  Formula  and  graphs  are  developed  for  computing  in  any 
case  most  economical  characteristics  of  chain  drive  Results  of  experimental 
tests  are  included 

CHIMNEYS 

Reinforced-Concreii:.  New  Concrete  Chimney  System.  Concrete,  vol.  17,  no 
1,  July  1920,  pp.  33-31,  4  figs.  Coniform  monolithic  design  with  series  of  vertical 
and  integral  ribs  extending  from  bottom  to  top  and  terminating  against  base  of 
ornamental  top. 

CHROME  STEEL 

Propertied.  The  Properties  of  Iron-Chromium-Carbon  Steels — I  C.  A.  Edwards, 
H.  Sutton  and  G.  Oishi.  Eng.,  vol.  109,  no.  2838,  May  21.  1920,  pp.  692-694. 
8  figs.  Account  of  experiments  conducted  to  determine  thermal  critical  points, 
especially  Al  changes,  of  iron-carbon-chromium  alloys,  ;i-  revealed  when  rate  of 
heating  or  cooling  was  very  -low,  and  to  record  effects  of  varying  known  rates 
of  cooling  and  initial  temperatures  upon  carbide  changes  as  well  as  their  influence 
on  hardness  of  material.     Paper  read  before  Iron  &  Steel  Inst. 

CHROME-NICKEL  STEEL 

Brittleness.  Brittleness  in  Nickel-Chrome  and  Other  Steel-.  F.  Rogers.  Iron  & 
Steel  Inst.,  advance  proof  (meeting  May  6  and  7,  1920,  5  pp.  15  figs.,  14  on  supp. 
plate.  Details  in  form  of  tables  of  analyses  and  test-results,  together  with  some 
heating  and  cooling  curves  in  connection  with  paper  read  at  previous  meeting, 
when  detailed  data  were  not  ready  for  presentation 


CHUCKS 

Magnetic.     Magnetic  Chuck:       Eng.  Production.  \,,l 
288,  40  figs.     Their  construction  and  application. 


no   8,    lug    1920,  pp.  283- 


CIRCUIT  BREAKERS 

Oil  Type.  Increasing  Oil-Circuit-Breaker  Capacities.  C.  J.  Hejda.  Elec.  World, 
vol.  76,  no.  2,  July  10,  1920,  pp.  67-68,  1  tic  Standard  oil  breaker,  equipped 
with  pressure  vents,  hollow  contact  rods  and  -in  improved  liquid  for  quenching  the 
arc,  said  to  have  shown  greatly  increased  rupturing  capacity  under  actual  tests 


See  Town  Planning 


CITY  PLANNING 


<  I.O  WORKING 


1'ug-Mill  Control  Studies  in  Pug-Mill  Control,  H.  Spurrier.  Jl.  Am.  Creamic 
Soc,  vol.  3,  no.  5,  May,  1920,  pp,  -iss-ln;,  5  fige  L  is  shown  microscopically 
that  pugging  causes  a  segregation  of  mineral  constituents  of  a  plastic  body; 
method  is  shown  for  determination  of  working  pressure  of  pug-mills 

CLOCKS 

Electric      Electric  Clocks  (Dan  riqui       Leopold   Reverchon.     In- 

dustrie tflectrique,  vol.  29,  no.  671,  June  10,  1920.  pu   203-206  8  figs      Scl 
utomal  ic  h  inding        Co  1 n1  inued.) 

I  OAL 

Briqi  i  in-...    Some  [n  oma  Coal,  J.  C  E  I  hem. 

and  Metallurgical  Eng.,  vol    23     u      I    .uly  21, 1920,  pp    101-102 
ducted  at  Oklahoma  1  oiversity  showed  0   lahomasoft  i 

successfully  briqui  tted    tnaki   cleanei  domestic  fuel  than  ordinary  bituminous 
dling  and  rough  u  emai  kable  degri  -        Ibstrat  t 

from  paper  present  mistsandeni  Okla. 

Carboniz  ition  of.     The  Ti  '  II.  CI 

Soc.,  vols.  117  .V  lis.no  693,  July  1920,  pp  839-843       Account  of  experii 
on  the  carbonization  of  coal  from  which  it  w 
coal  begins  at  450  dee.  cent,  and  contimi  I  ,  at  which  tempei 

free  carbon  has  been  liberate.:  I  nig  bridge  in  coal 
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illation  OF  The  Distention  of  Coal  in  Rotating  Furnaces  (Die  Entgasung  der 
Kohle  im  Drebui,  a),  E.  Roser.  Btahl  u.  Kisen,  vol.  40,  no.  22.  June  3,  1920, 
pp.  741-747,  5  figs.  Summarisez  results  obtained  by  separation  of  distillation 
from  ga.-r  as-producer  operation  with  recovery  of  by-products.     It  is 

claimed  that  by  extensh  e  recovery  of  by-products  from  coal,  shales,  etc.,  a  great 
part  of  beating  and  lubricating  oils  used  in  Germany  will,  in  a  few  years,  be  pro- 
duced from  her  own  coal  supplies. 

Sampi  im.  Shipping  American  Coals  to  Switzerland,  with  Sampling  Methods  in  Use 
Coal  \l- i,  vol.  18,  no.  7,  Aug.  12,  1920,  pp.  334-338,  10  figs 
Methods  oi  sampling  here  and  abroad,  with  in  format  ion  regarding  Swiss  require- 
ments. Description  ol  handling  ot  coal  by  Northern,  or  German,  route  to  Swit- 
zerland. Why  American  coals  have  difficulty  in  rinding  welcome  equal  to  thai 
given  to  known  European  Fuels. 

I  am.oi  s-(  lOMBUSTION.       The  Constitution  of  Coal  in  Relation  to  its  Spontaneous 
ion,  F.  V.  Tideswell.      1'roc.  South  Wales  Inst,  of  Engr  ,  vol.  36,  no.  1. 
July    16,    1920,  pp.    183-258,  4  figs.      Survey  of  experimental  results  found  by 
various  investigators.     Bibliography  of  articles  on  the  subject  is  appended. 

COM,  CAS 

I  ,,,,  us, n-i  ,  I  -i  oj   Different  Grades.     Efficiencies  in  Use  of  Different  tirades 

i  [as       <  ,i     World,  vol.  72,  no.  1872,  June  5,  1920,  pp.  488-492.      Report  of 

arch    Committee  of   Uas   Investigations   Committee,  lnstn.  of  Gas  Engrs. 

It  deals  with  illuminating  power  and  thermal  efficiency  attainable  with  low- 

pressure  upright  incandescent  burner  and  different  grades  of  gas. 

C()AL  HANDLING 

RETARDING  C,,\\  nous.  Lowering  Lump  Coal  Down  a  Steep  Mountain  on  a  Moving 
Bed  ol  Slack,  Donald  J.  Raker.  Coal  Age,  vol.  18.  no.  2,  July  8,  1920,  pp.  53-58, 
10  fit-  Describes  what  are  probably  two  longest  retarding  conveyors  in  the 
world,  at  Beard's  Fork  mine  in  Fayette  County,  W.  Va. ;  machines  require  power 
to  start  them,  but  one,  when  started,  is  self-actuating  and  other  approaches  that 
point;  save  coal  from  breakage  and  act  as  picking  tables. 

COAL  MINING 

Stripping.  Stripping  85-ft.  Cover  from  an  Anthracite  Bed  with  a  Dragline  Exca- 
vator. Coal  Age,  vol.  18,  no.  2,  July  8,  1920,  pp.  03-60,  12  figs.  Large  tonnage 
will  be  mined  on  surface  and  passed  down  battery  breasts,  which  will  be  driven 
from  mine  below    coal  is  to  be  hauled  underground  to  a  breaker  for  preparation. 


Railway  Terminals.  St.  Paul's  New  Union  Depot  Serving  Ten  Railroads,  Francis 
Judson  Tietsort.  Compressed  Air  Mag.,  vol.  25,  no.  8,  Aug.  1920,  pp.  9759- 
9761,  7  figs.  LIses  of  compressed  air  in  building  structure  and  for  testing  air 
brakes  for  repair  tools  and  for  enginehouse  requirements. 

CONCRETE 

( loMPBEBfllVE  Strength.  Compressive  Strength  of  Concrete  in  Flexure,  W.  A.  Slater 
and  R.  R.  Kipprodt,  Can.  Engr.,  vol.  39,  no.  2,  July  8,  1920,  pp.  123-127,  8 
figs.  Description  of  special  tests  conducted  at  Lehigh  University  and  Lafayette 
College,  from  which  it  is  concluded  that  45  per  cent  of  the  compressive  strength 
of  the  concrete  may  be  used  as  a  working  stress. 

Curing  ok. 

17,  no.    . 

cured  in  *,. 

different  curing  conditions. 

Electric  Resistance  of.  Concrete  in  Connection  with  Electrical  Accidents  (Beton 
und  elektrischer  Unfall),  Stefan  Jellinek.  Beton  u.  Eisen,  vol.  19,  nos.  2-3  and 
4-5,  Feb.  4  and  March  4,  1920,  pp.  27-29  and  47-49.  Results  of  investigations 
carried  out  at  different  times  and  places  of  electrical  resistance  of  concrete  and 
the  changes  in  concrete  caused  by  electricity,  based  on  works  by  Berndt  and  his 
collaborators. 

Proportioning.  Volume-Moisture  Relation  in  Sand  and  a  Method  of  Determining 
Surface  Area  Based  Thereon,  R.  B.  Young,  and  W.  D.  Walcott.  Eng.  and 
Contracting,  vol.  54,  no.  4,  July  28,  1920,  pp.  91-94,  6  figs.  It  is  concluded 
from  tests  that  surface  area  must  be  taken  into  account  in  any  method  of 
proportioning  concrete  mixtures. 

STRENGTH,  Influence  of  Jahhing  on.  Influence  of  Jarring  on  the  Strength  of  Con- 
crete (Der  Einfluss  von  Erschutterungen  auf  die  Festigkeit  des  Betons),  Hans 
Schafer.  Prometheus,  vol.  31,  no.  18,  Jan.  31,  1920,  pp.  140-142.  Results 
of  experiments  carried  out  in  the  Saxon  Mech-Technical  Experimental  Inst., 
Dresden,  are  said  to  show  that  a  slight  jarring  before  setting  begins  will  have 
a  favorable  effect  on  strength  of  concrete;  during  setting  period  its  influence 
varies  and  precautions  should  be  taken;  after  cement  is  hardened  no  apparent 
effect  is  noted. 

Watertight.  Watertight  Concrete.  Nat.  Lime  Assn.,  bul.  no.  301,  1920,  20  pp.,  12 
figs.  Summary  of  facts  concerning  effects  of  hydrated  lime  in  improving  struc- 
ture of  reinforced  concrete  and  rendering  it  impermeable  to  water,  together 
with  comments  and  field  data  concerning  beneficial  effects  resulting  from  its  use. 


COAL  TAR 

Industrial  Technology.  Medern  Technology  of  the  Coal  Tar  Industry — XI  (La 
technique  moderne  de  l'industrie  des  goudrons  de  houille),  M.  C.  Berthelot, 
Revue  de  Metallurgie,  vol.  17,  no.  4,  April  1920,  pp.  252-261,  1 1  figs.  Survey  of 
processes  for  continuous  distillation  of  tar.  Processes  for  the  complete  transfor- 
mation of  tar  into  rosin.      (Continuation  of  serial.) 


CONCRETE,  REINFORCED 

Flat  Slabs,  Design  of.    New  York  Citv  Regulations  for  Design  of  Reinforced  Con- 
crete Flat  Slabs.    Eng.  and  Contracting,  vol.  54,  no.  4,  July  28,  1920,  pp.  89-9 1 
Rules  adopted  by  Board  of  Standards  and  Appeals  governing  design  of  re- 
inforced-eoncrete  flat  slabs. 


COKE 

<}<  w.m,  CRITERIA  OF.  Carbon  Blisters  and  Carbon  Threads  are  said  to  be  Evidence 
of  Good  Coke  Coal  Age,  vol.  18,  no.  4,  July  22,  1920,  pp.  173-174,  1  fig. 
I  ndecomposed  hydrocarbons  at  bottom  of  oven  rise  into  fierce  glow  of  upper 
part  of  charge,  where  they  split,  leaving  pure  carbon  on  coke  faces 

COKE  MANUFACTURE 

.dry  Coke.  Manufacture  of  Foundry  Coke,  Edward  H.  Bauer.  Gas  Rec,  vol. 
18,  nos.  1  and  2,  July  14  and  28,  1920,  pp.  15-21.  12  figs.,  and  21-24  and  40,  10 
figs  Method  used  by  Providence  Gas  Co.  in  making  high-grade  fuel,  together 
with  details  of  coke-over  plant.  Effect  of  various  coal  mixtures  and  quenching 
upon   quality   of   metallurgical   coke   produced. 

COKE    PLANTS 

I'.,  Prodi  ct.  Condensation  in  Coke  Plants  (Sur  la  condensation  dans  les  cokeries), 
I  Ort  I  echnique  Moderne,  vol.  12,  no.  1,  Jan  1920,  pp.  7-11,  21  figs.  Com- 
parative value  of  industrial  by-product  distillation  processes 

Making  By-product  Foundry  Coke  in  New  England,  H.  R.Simonds,  Iron 
de  lie-.  .  vol  86,  no  21,  May  20,  1920.  pp.  1467-1471,  9  figs.  Isolated  gas 
and  coke-making  plant  in'Rhode  Island  devote-  attention  to  cupola  fuel.  By- 
product coke  used  mor<  generally  in  New  England  because  of  restrictions  on 
transportation  ol  beehive  over  fuel.  Relation  of  low  and  high-volatile  coals 
>n  col  ■   making 

COLUMNS 

Rein Concreti       Experiment     with  Spirally    Reinforced  Concrete  Columns 

With  and  Wit  lion t  Stone  ( iores  at  the  Technical  High  School  of  Vienna  (Ver- 
iche  mil  umscnnurteri  Betonsaulen  mil   und  ohne  Steinkernen  an  der  Tech 
Hoc!    chule  Wien)      Beton  u    Eisen,  vol    19,  nos   1  and  4.5- Jan.  8  and 
March  i.  1920,  pp    10-13  and  44-46,  8  figs,     Results  of  tests  with  two -kinds  of 
ing  that    with  the-  richer  mixture  the  utilization  of  core  and  in- 
fluence of  reinforcing  decree  i     in    pite  of  which  total  itrength  increa  et 


CONDENSERS,  STEAM 

Circulating-Water  Strainers.  The  Straining  of  Circulating  Water.  Eng.,  vol. 
109,  no.  2388,  May  21,  1920,  p  679,  4  figs.  Patented  scheme  in  which  straining 
surface  is  outside  of  perforated  drum  built  up  of  gun-metal  plates  on  cast-iron 
spiders,  one  end  of  drum  being  closed  and  the  other  open  to  outlet  for  strained 
water. 

CONVERTERS 

Rotary.  Phasing-Out  Rotary  Converters,  K.  A.  Reed  Power,  Vol.  52,  no.  2,  July 
13,  1920,  pp.  51-53,  6  figs.  Method  is  outlined  which  required  no  other  equip- 
ment than  a  number  of  lamps  and  special  brushes. 

CONVEYORS 

Apron-Type,  Kinlok  Mine  of  the  Valley  Camp  Coal  Co.,  J.  W.  Marshall,  Coal 
Industry,  vol.  3,  no.  7,  July  1920,  pp.  307-310,  3  figs.  Description  and  opera- 
tion of  apron-type  conveyor  said  to  be  largest  now  being  used  in  U.  S. 

Belt,  Wooden-Link.  The  Kaul  Wooden  Conveyor  Belt  (Das  Holzglieder-Fdrder- 
band  (System  Kaul)).  Heinz  Gante.  Fdrdertechnik  u.  Frachtverkehr,  vol.  13.' 
no.  4.  Feb.  20,  1920,  pp.  41-42,  1  fig.  Describes  belt  consisting  of  wooden  links, 
50x50x  20  mm.  jointed  together  horizontally  with  Mannesmann  tubes,  which  is 
said  to  have  been  used  successfully  in  anthracite,  lignite,  cement,  food-products 
and  chemical  industries  as  well  as  for  coaling  plants. 

Belt,  Wooden-Slat.  The  Killewald  Wooden  Conveyor  Belt  (Das  Holzgliedforder- 
hand  "System  Killewald"),  Fdrdertechnik  u.  Frachtverkehr,  vol.  13,  no.  5, 
March  5,  1920,  pp  56-57,  2  figs.  Describes  conveyor  exhibited  at  the  Leipzig 
Exposition  by  the  Rernburg  Potash  Works,  consisting  of  two  parallel  wire 
ropes  to  which  narrow  wooden  slats  are  clamped  to  form  the  conveying 
surface,  original  feature  of  which  lies  in  the  arrangement  and  fastening  of  the 
bars  on   the  wire  topes 


COPPER    ALLOYS 


COMPRESSED    \IK 

Hydro     ectric  F  Ian  Joaquin   Light  and   Powei   Corporation's   Kerckhoff 

Powei   Project,  W    C,  Collyer.     Compressed  An    Mag.,  vol    26,  no    8,  Aug. 
1920,  pp  9767-9768,  3  figs.     Compressed-air  equipment  at  hydroelectrii    powei 
opi i  to  utilizt  water  ol  San  Joaquin  River  at  Auberry,  Cal 


Phosphor-Copper  New  Process  for  Making  Fifteen  Per  Cent  Phosphor-Copper, 
P  E.  Demmler,  Metal  Industry  (New  York),  vol.  18,  no.  7,  July,  1920.  pp.  314- 
316,  I  fig.  ( lives  particulars  of  experiments  of  authors  showing  that  a  uniform 
15  per  cent  phosphor-copper  can  be  produoed  by  passing  phosphorus  vapor  over 
heated  copper,  and  that  most  satisfactory  temperature  of  copper  is  400  deg 
cent.      Paper  to  be  presented  in  Oct.  before  ln<t.  Metals  Division  of  Am.  Inst. 

Min.  &  Met    Engrs. 
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COPPER  METALLURGY 

Electrolytic  Assaying.  The  Electrolytic  Copper  Assay — A  New  Modification, 
F.  G.  Hawley,  Eng.  and  Min.  JL,  vol.  110,  no.  1.  July  24,  1920,  pp.  162-165. 
Proposed  method  claimed  to  be  of  special  advantage  in  the  presence  of  im- 
purities such  as  arsenic  antimony,  bismuth,  selenium,  and  molybdenum. 

Refining.  Elements  of  Design  of  a  Copper  Refinery,  Lawrence  Addicks,  Chem.  & 
Metallurgical  Eng.,  vol.  23,  no.  5,  Aug.  4,  1920,  pp.  193-196,  3  figs.  Two  general 
principles  are  laid  down;  (1)  that  all  impurities  possible  should  be  eliminated  at 
anode  furnaces,  using  basic  furnaces  if  necessary:  and  (2)  that,  anodes  of  cons- 
tant composition,  uniform  current  density  and  single  electrolyte  should  be  used 
throughout  tank  house. 


COPPER  MINING 
See  Time  Study,  Application  to  Mining  Operation. 


Tests.     Some  Experimental  Work  in  Connection  witl   Diesel]  <     J    Hawkes. 

Eng.,  vol.  110,  no.  2N47,  July  23,  1920,  pp.  127-13  I  8  figs  I  mtline  of  experi- 
mental work  carried  qui  at  Admiralty  Engineering  Laboratory  in  connection 
with  internal-combustion  engines  for  naval  purposes,  with  spec  ial  refi  rence  to 
design  and  performance  of  single-cylinder  engine  of  comparatively  large  power. 
Paper  read  before  Instn.  Naval  Architects. 

Werkspoor.  The  Werkspoor  Engine.  Engr.,  vol.  129,  no.  3357,  i.pril  30,  1920,  pp. 
446-447,  and  p.  450.  9  figs.  Proni  e  in  design  ol  Diesel  engines  built  at  Neder- 
landsche  Fabriek  of  Amsterdam.  One  set  installed  on  board  Salerno,  a  ship  of 
6,700  tons  deadweight,  is  described. 

Worthington.  The  Worthington  Marine  Diesel  Oil  Engine.  Lit  Marine  Eng., 
vol.  25,  no.  8,  Aug.  1920,  |  p  672-686,  2  !  figs  I  on  suppl.  plate.  Six-cylinder, 
four-cycle  reversible  marine  Diesel  engine,  capable  of  developing  2, 100  i.h.p.  at 
120  r.p.m. 

See  al.u,  c,  ntral  Stations,  Oil-Burni  ■  g  /.'■■ 


CORROSION 

Iron  and  Steel.  Experiments  on  the  Corrosion  of  Iron  and  Steel,  William  D. 
Richardson.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  6,  Aug.  11,  1920,  pp. 
243-250,  6  figs.  Corrosion  losses  on  24  different  kinds  of  iron  and  steel  were 
recorded  for  test  period  of  1,000  days'  immersion  in  air  and  brine,  quiet  and  air 
agitated,  with  or  without  periodical  drying.  From  paper  read  before  Inst,  of 
Chem.  Engrs. 

COST  ACCOUNTING 

Engineers  and  Contractors,  System  for.  Accounts  of  Engineers  and  Contractors, 
C.  A.  H.  Narlan.  JL  of  Accountancy,  vol.  30,  no.  2,  Aug.  1920,  pp.  81-87.  Ad- 
vises following  co-ordinated  cost  system  which  will  permit  comparison  of  actual 
unit  costs  with  estimates  prepared  by  engineer.  Suggestions  are  given  for 
recording  charges  for  labor  and  overhead. 


DIRECTION  FINDERS 

Reliability  of.  Radio  Direction  Changes  and  Variations  of  Audibility.  Carl  Kinsley 
and  Albert  Sobey.  Proc  Inst,  of  Radio  Engis.,  vol.  8,  no.  4.  >iUg.  1920,  pp. 
299-323,  12  figs.  As  result  of  large  number  of  systematic  measurements  on 
direction  of  incoming  signals,  using  loop  reception,  variations  of  considerable 
magnitude  in  apparent  direction  and  occurring  within  short  periods  of  time 
are  found.  Their  dependence  on  length  and  character  of  wave  are  Studied 
and  certain  possible  theories  of  transmission  are  proposed  to  account  for 
observed  phenomena. 

DREDGING 

Stumpy  Ground.  Special  Impellers  for  Pumps  in  Dredging  Stumpy  Ground.  Walter 
J.  White.  Eng.  News-Rec,  vol.  85.  no.  4.  July  22,  1920.  pp.  166-170.  11  figs. 
Centrifugals  on  New  Orleans  industrial  canal,  it  is  said,  were  rebuilt  like  wood 
sewage  trash  pumps  and  efficiency  inert 


CRANES 

Design.  The  Determination  of  the  Loads  on  Crane  Wheels,  E.  L.  Montagnon.  Eng. 
vol.  109.  no.  2839.  May  28,  1920,  pp.  705-707,  6  figs.  Method  of  taking  moment 
is  suggested  which  is  said  to  give  same  answer  for  steel  loads  whether  upper  and 
lower  portion  of  cranes  are  treated  separately  or  combined  at  their  common 
center  of  gravity. 

Dock.  The  New  Unloading  Installations  of  Port  of  Bordeaux  (Les  nouvelles  Installa- 
tions de  dechargement  du  port  de  Bordeaux},  Henrv  Martin.  Genie  Civil,  vol. 
77,  no.  1,  July  3,  1920,  pp.  1-8,  18  figs.,  partly  on  supp.  plate.  Details  of 
travelling  cranes.      (To  be  continued). 

CYANIDES 

Canada.  Canadian  Cyanide:  Its  Manufacture  and  Utilization,  W.  S.  Landis. 
Chem.  Age  (Lond'.l,  vol.  3,  no.  59,  July  31.  1920.  pp.  127-128.  Process  involves 
mixing  cyanamide  and  common  salt  together  and  melting  mixture  in  special 
type  of  single-phase  electric  furnace. 

D 

DAMS 

Arched  Concrete.  The  Reinforced  Concrete  Arch  Dam.  F.  A.  Noetzli.  JL  of 
Elec,  vol..  45,  no.  2,  July  15,  1920.  pp.  79-80.  Technical  details  of  arch  dam 
of  fairly  slender  cross  section  recently  completed  in  Sweden. 

Artificial  Lakes.  Evolution  of  Dam  Construction  for  Artificial  Lakes  (L'evolution 
des  grandes  digues  pour  lacs  artificiels).  M.  Luigi  Luiggi.  Annales  des  Ponts 
et  Chaussees,  vol.  55.  no.  2,  March-April  1920.  pp.  232-268.  19  figs.  Com- 
parative study  of  ancient  and  modern  designs.  For  heights  up  to  90  ft.  earth 
embankment  with  drainage  aqueduct  of  Ambursen  type  is  preferred:  from  90 
ft.  to  180  ft.  masonry  dams  are  advised,  specially  multiple-arch  dams  for 
greater  heights;  for  heights  from  180  ft.  to  300  ft.  and  in  exceptional  cases  when 
expense  is  secondary  element,  nusonry  gravity  dams  are  considered  the  safest. 
Paper  read  before  Sociele  des  Ingenienrs  et  Architectes  italiens. 

DIESEL  ENGINES 

Air-Pressure  Regulators.  Influencing  the  Combustion  Line  of  Diesel-Engine 
Indicator  Cards  (Die  Beeinflussing  der  Brennlinie  bei  Dieselmotoren),  Ludwig 
Ebermann.  Zeitschrift  des  Vereines  deustcher  Ingenieure,  vol.  64,  nos.  23-24, 
June  12.  1920,  pp.  425-431.  22  figs.  Points  out  necessity  of  altering  air  injec- 
tion to  correspond  with  variations  in  load,  and  suggests  most  suitable  means 
therefor.  Describes  "MAN"  air-pressure  regulator  of  Benz  &  Co.,  Inc.,  and 
the  Sulzer  Bros,  regulator. 

Busch-Sui  zf.r.  The  Busch-Sulzer  Two-Cycle  Diesel  Engine,  Power,  vol.  52.  no.  2, 
July  13.  1920,  pp.  46-49,  7  figs.  Engine  is  of  vertical  four  or  six-cylinder  single- 
acting  cross-head  type. 

Experimental  Work.  Some  Experimental  Work  in  Connection  with  Diesel  Engines, 
C.  J.  Hawkes.  Eng.  <fc  Indus.  Management,  vol.  4,  no.  5,  July  29,  1920.  pp.  141- 
141.  3  figs.  Outline  of  experimental  work  carried  out  at  Admiralty  Engineering 
Laboratory  in  connection  with  internal-combustion  engines  for  naval  purposes, 
with  special  reference  to  design  -and  performance  of  single-cylinder  engine  of 
comparatively  large  power.  (To  be  continued.)  Paper  read  before  Instn. 
Naval  Architects, 

Progress  in  Germany.  Progress  in  Marine  Diesel  Engine  Building  at  Krupp's  during 
the  War— H  Otto  Alt.  Motorship,  vol.  5,  no.  8,  Aug.  1920,  pp.  694-696,  9  figs. 
Discusses  injection  type  of  engine,  heat  stresses,  etc.     (To  be  continued.) 


DRILLING  MACHINES 

RADIA1  New  Radial  Drill.  Iron  Age.  vol.  106,  no.  1,  July  1.  1920.  pp.  8-10,  5  figs. 
Machine  having  double-beam-section  column  with  electric  clamp 

Tilting  Table  for.  The  "Asquith"  Patent  Universal  Tilting  Table  II.  Rcntley. 
Eng.  Production,  vol.  1,  no.  7,  July  1920,  pp.  247-248,  5  figs.  Details  of  fixture 
for  handling  heavy  work,  consisting  of  a  strong  main  axle  or  pivot,  which  is 
adjustable  through  a  complete  circle,  and  which  has  stops  for  every  90  deg.;  it  is 
operated  by  hand,  but  can  be  electrically  operated  if  desired. 

DRILLS 

Twist.  The  Use  and  Abuse  of  Twist  Drills.  H.  Wills.  Iron  Age,  vol.  106,  no.  S.  Aug. 
19,  1920,  pp.  461-463,  12  figs.  Examples  of  incorrect  grinding  are  given  and 
results  are  pointed  out.     Grinding  rules  are  formulated. 

DROP  FORGIXO 

Plants.  New  Drop  Forge  Plant  at  Pittsburgh.  Iron  Age,  vol.  106,  no.  5,  July  29. 
1920,  pp.  253-257,  7  figs.  Group  arrangements  of  forging  sets,  furnaces  and 
machine  tools,  transportaiton  systf  m  and  employee  comfort  features,  it  is  said, 
make  for  quantity  production. 

DRYDOCKS 

Graving  Docks.  New  Graving  Docks  at  Portsmouth,  Ya.,  Harrison  S.  Taft.  Int. 
Marine  Eng.,  vol.  25,  no.  8,  Aug  1920.  pp.  647-650,  3  figs.  Description  of 
three  concrete  graving  drydocks,  built  on  arch  type  of  construction  at  Norfolk 
Navy  Yards. 

duralumin- 
Properties.  Light  Alloys  of  Great  Strength  i  Ullages  legers  a  haute  resistance),  M. 
Grard,  Revue  de  Metallurgie,  vol  17.  no  1.  April  1920.  pp,  286-300,  21  tigs. 
Results  of  test  on  duralumin.  Tests  comprised  variation  of  mechanical  proper- 
ties with  hardening  by  hammer  and  with  consecutive  heat  treatment,  and  also 
study  of  temper  in  treatment  of  tempering  temperature,  and  speed  of  cooling. 
Abstract  of  book  entitled.  "I.'Aluminiun.  et  ses  Alii  ages,"  soon  to  be  publish  d 
by  Berger-Levrault. 

DYNAMOMETER  CARS 

Swiss  State  Railways.  Dynamometer  Car  for  Swiss  State  Railways.  Eng.,  vol. 
109.  no.  2S43.  June  25,  1920.  pp.  871,  s71  1.3  figs.  Car  embodies  testing  labor- 
atory equipped  with  measuring  apparatus  and  auxiliary  recording  instruments 
and  devices  whereby  are  met  all  requirements  demanded  in  different  running 
tests  for  determining  efficii  ncy  of  locomol  ives,  resistance  of  trucks  oi  trains  of 
various  kinds,  and  power  required  for  propelling  trains  on  certain  lines  under 
different  running  conditions.     Paper  read  before  Ipswich  Eng.  Soc. 


E 


ELECTRIC  CONTACTS 

Calcui  ithix.     The  Calculation  of  Contacts  (Die  Be  redlining  von  Kontakten),  Wil- 
helm  Hopp.     Elektrol  Zeitschrift,  vol     11,  nos.   11  and   12.     March 

LI  and  18, 1920,  pp  205-208  and  232-235.  23  figs.     With 

urements  direction    are  given  for  calculn  'inula 

isdevi  ral  ion  of  additii  estl  rough  i 

and  influence  of  cross-sectional  change-      It  is  Bhown   that 
practically  independent  <>i  bizi   ol  contact  surface  and  only  total  pressure  and 
cleanness  of  surfaces  arc  of  importance. 
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I  I  I  <TRIC  CURRENTS,  ALTERNATING 

Rectification-  by  Galena.  Two  Ways  of  Rectification  of  Currents  by  Galena  (Sur 
deux  modes  de rectification  dps  oourantspar  les  galdnes) ,  Paule  Collet.  Comptes 
reie:  li   I'  Icademie  des  Sciences,  vol.  170,  no.  25,  June  21,  1920, 

pp.  1489-1  I'M.     Writer  claims  to  have  observed  in  experiments  (1)  that  when  a 
sm:. ;  i  urrent  traverses  load  sulphite  ore  introduced  in  a  metallic  circuit, 

th< :  '  ive  flow  from  ore  to  metal,  and  (2)  that  when  current  is  large 

there  is  a  negative  flow. 

ELECTRIC  FURNACES 

Non-Ferrous  Work.  Electric  Furnaces,  J.  H.  Stansbie.  Metal  Industry  (London), 
vol.  It,  no.  21.  June  13,  1919,  pp.  483-487,  2  figs.  Prominence  given  to  use  of 
electric  furnaces  for  non-ferrous  work  is  noted  and  information  presented  as  to 
great  possibilities  of  zirconium  as  refractory  for  furnace  lining.  Report  of  joint 
meeting  of  Birmingham  Branch  of  British  Foundrymen's  Assn.  and  Birmingham 
Metallurgical  Soc.  and  Staffordshire  Iron  &  Steel  1st.     (To  be  concluded.) 

ELECTRIC  GENERATORS,  A.  C. 

Field  Excitation.  Connected  Load  Versus  Generator  Capacity,  Fraser  Jeffrey. 
Power,  vol.  52,  no.  5,  Aug.  3,  1920,  pp.  162-164,  5  figs.  Limitations  to  field 
excitation  are  discussed,  with  special  reference  to  starting  periods  of  squirel- 
cage  indution  motors. 

See  also  Turbo-Generators. 

ELECTRIC  LAMPS,  INCANDESCENT 

Luminous  Efficiency.  Luminous  Efficiency  of  Incandescent  Bodies  (Etude  durende- 
iii.  nt  lumineux  des  corps  incandeseents),  R.  Painvin.  Revue  gerieralede  l'Elec- 
trieitr,  vol.  7.  no.  24,  June  ]2,  1920.  pp.  787-791.  Formula  is  established  for 
calculating,  in  terms  of  temperature,  luminous  efficiency  of  carbon  and  tungtsen 
filaments  of  incandeseent  lamps. 

ELECTRIC  LOCOMOTIVES 

Citroen-Geared.  Citroen  Gear  for  Electric  Locomotives.  Eng.,  vol.  109,  no.  2839, 
May  2.8,  1920.  pp.  712-715,  8  figs.  Power  transmitted  by  gearing  is  1,000  b.hp. 
on  speeds  of  550  r.p.m.  and  169  r.p.m.,  corresponding  to  traveling  speed  of  26 
m.p.h.,  with  wheels  4  ft.  333  in.  in  diameter,  maximum  speed  being  920  r.p.m. 
at  motor  and  43.5  m.p.h.  on  track. 

Swiss  Railways.  Swiss  Federal  Railways  Bur  New  Electric  Locomotives.  Elec.  Rv. 
.11.,  vol.  56,  no.  6,  Aug.  7,  1920,  pp.  256-260, 10  figs.  Single-phase  freight  loco- 
motives manufactured  by  Oerlikon  Co.  Data:  height,  12  ft.  5  in.;  total  length, 
63  ft.  6  in.;  gage  4  ft.  §14  in.;  diameter,  53  '4  in.;  crankpin  stroke,  23f  in.; 
transmission  ratio,  43.03;  total  weight,  256,0001b.;  adhesive  weight,  208,0001b. 

ELECTRIC  MOTORS,  A.  C. 

INDUCTION.  How  to  Calculate  a  New  Winding  for  an  Inductor-Motor  Stator  Core. 
A.  M.  Dudley.  Power,  vol.  52,  no.  1,  July  16,  1920,  pp.  13-18,  5  figs.  Six 
factors  that  require  consideration  in  figuring  new  winding  for  induction  motor 
to  operate  under  new  conditions  of  speed,  horsepower1,  voltage,  phase  or  fre- 
quency are  enumerated,  then  problem  is  worked  out  to  show  how  each  is  deter- 
mined. 

ELECTRIC  PLANTS 

Commonwf  ..i.  i  R  Edition  Co..  Chicago.  Service  Work  for  1919  Below  Pre-War  Cost, 
D.  W.  Roper.  Elec.  World,  vol.  76,  no.  0,  Aug.  7,  1920,  pp.  273-276,  7  figs. 
rating  records  of  Commonwealth  Edison  Co.,  Chicago.  It  is  said  that  in 
spite  of  increased  wages  and  inroads  of  war  and  industry  on  ranks  of  trained 
workers,  careful  engineeing  has  succeeded  in  reducing  cost.  Factors  that  have 
played  a  part  in  bringing  this  about  are  enumerated. 

Parallel  Operation.  Governor  Adjustment  for  Efficient  Parallel  Operation.  F. 
Oppenhcimer.  Elec.  World,  vol.  76,  no.  5,  July  31.  1920,  pp.  239-240,  9  figs. 
Principles  of  operating  steam  and  hydroelectric  plants  in  parallel  and  methods  of 
changing  governor  regulations  while  running. 

ELECTRIC  RAILWAY  SIGNALS 

Dcai.  Control.  Dual  Control  Signals  on  the  Pacific  Electric.  Clifford  A.  Elliott. 
Elec.  Ry  .11  .  vol.  56,  no.  7.  Aug.  1  I.  1920,  pp.  321-322,  4  figs.  Improved  type 
of  signal-light  circuit  adopted  for  single-track  line  to  minimize  hazardous 
operating  conditions. 

ELECTRIC  RAILWAYS 

SupPLTiNa  Pasta  ro  Hi  paikShopb  Supplying  Eti  pair  PartstoShops,  W.  G.  Murrin. 
I  ■■!"■    H.v    II  .  vol.  56,  no.  2.  July  In.  1920,  pp.  85  86,  1  fig.     Canadian  company 

repl  "it  supply  car  with  auto  Inul  .  sends  sah  age  ear  monthly  over 

ion       Advantage  of  plan  is  that  in  enables  foreman  in  each 

ieces  for  repair  until  a  man  or  machine  can  do  the 
[Uantities  and  so  reduce  unit  cost. 


ELECTRIC  TRANSMISSION  LINES 

Construction  Costs.  Interconnecting  Small  Cities.  Elec.  World,  vol.  76,  no.  7, 
Aug.  14,  1920.  pp.  321-324,  7  figs.  Data  on  costs  of  present-day  line  construc- 
tion, together  with  methods  of  emergency  operation,  collected  from  Indiana 
central-station  companies  serving  21  communities. 

Feeder  Voltage  Regulation.  Calculation  of  Feeder  Voltage  Regulation,  W.  C. 
Chappcll.  Elec.  World,  vol.  76.  no.  2,  July  10,  1920,  pp.  73-74,  1  fig.  Chart 
for  computing  voltage  regulation  of  given  feeder  for  any  load  and  power  factor. 

Protection.  Protection  of  Transmission  Systems— 1,  Emil  Aim.  Elec.  World,  vol. 
76,  no.  6,  Aug.  7,  1920,  pp.  277-278,  2  figs.  Analysis  of  abnormal  voltages  on 
transmission  systems  and  methods  adopted  by  company  in  Sweden  to  protect 
station  apparatus  from  insulation  breakdown. 

ELECTRIC  UNITS 

Data  on.  Electric  Units  and  Standards.  Circular  of  Bur.  of  Standards,  no.  60  March 
12,  1920,  68  pp.  Notes  on  systems  of  units,  including  units  in  general,  electro- 
static and  electromagnetic  systems,  and  international  electric  units;  evolution 
of  present  system  of  concrete  standards:  units  and  standard?  of  principal  elec- 
tric quantities — resistance,  current,  electromotive  force,  quantity  of  electricity, 
capacity,  inductance,  power  and  energy,  and  resistivity;  magnetic  units. 
Appendices  on  corversion  factors,  legislation  on  electric  units  giving  laws  of 
various   countries,   and   bibliography. 

ELECTRIC  WELDING.  ARC 

Machines.  Automatic  Electric  Arc  Welding  Machine,  H.  L.  Unland.  Welding Engr., 
vol.  5,  no.  7,  July  1920,  pp.  26-28,  and  32,  14  figs.  Automatic  are  welder  is  a 
device  for  automatically  feeding  metallic  electrode  wire  into  welding  are  at  rate 
required  to  hold  a  constant  arc  length.  Article  describes  investigation  to  de- 
termine controlling  feed  of  electrode  to  electric  arc  in  a  metallic-electrode  welding 
circuit. 

Electric  Welding  Machines — Direct-Current  Constant-Potential  Types,  L. 
W.  Webb.  Power,  vol.  52,  no.  6,  Aug.  10,  1920,  pp.  210-212,  4  figs.  Operation 
of  different  makes  of  welding  machines  of  constant-potential  type. 

Metal  Deposition  in.  Metal  Deposition  in  Arc  Welding — II,  O.  H.  Escholz.  Elec. 
World,  vol.  76,  no.  3,  July  17,  1920,  pp.  11S-121,  11  figs.  Mechanism  of  metal 
transfer  from  electrode  to  plate  is  explained  by  the  aid  of  photography.  Evi- 
dence indicates  that  85  fer  cent  of  the  metal  is  carried  across  arc  in  liquid  form 
by  molecular  forces. 

ELECTRICITY 

Atmospheric,  Utilization  of.  A  New  Source  of  Energy  and  Its  Useful  Possibilities 
(Eine  neue  Energiequelle  und  deren  Verwendungsmoglichkeiten  fur  die  che- 
mische  Industrie),  Hermann  Plauson.  Chemiker-Zeitung,  vol.  44,  no.  34-35, 
March  23,  1920.  pp.  229-231.  Notes  on  recovery  and  utilization  of  atmospheric 
electricity,  which,  it  is  claimed,  can  be  utilized  in  a  practical  manner  and  which 
offers  the  prospect  of  a  working  capacity  of  200  hp.  in  form  of  electric  energy  for 
every  sq.  km.  of  soil.  Some  of  its  uses  in  chemical  and  electrochemical  industries 
are  pointed  out. 

Price  per  Kw-Hr.  Alignment  Charts  for  the  Graphical  Computation  of  Rates  of 
Electricity  (Abaques  a  alignement  pour  le  calcul  graphique  des  tarifs  d'electri- 
cit6),  R.  Courau.  Revue  g£nerale  de  l'Electricite,  vol.  7,  no.  24,  June  12,  1920, 
pp.  801-807,  4  figs.  Graphs  constructed  from  formula?  for  determining  price  of 
kw-hr. 

ELECTROLYSIS 

Electric  Waves,  Influence  of.  The  influence  of  Electric  Waves  on  Electro- 
lysis (Einfluss  elektrischer  Wellen  auf  die  Elektrolvse),  Franz  Griinwald. 
Elektrotechnischer  Anzeiger,  vol.  37,  no.  36,  March  3,  1920,  p.  170,  1  fig.  It  is 
stated  that  North  German  Refinery  uses  for  gold  refining  direct  current  with 
superimposed  unsymmetrieal  alternating  current  of  50  periods  per  sec,  accord- 
ing to  Wohlwill  process. 

ELECTROMAGNETISM 

Galvanomagnetic  Effects.  Analysis  of  Three  Galvanomagnetic  Effects.  Con- 
firmation of  a  New  Effect  (Analyse  de  trois  effets  galvanomagn£tiques.  .  Confir- 
mation d'un  nouvel  effet),  A.  Spllerio.  Comptes  rendus  des  Seances  de 
l'Academie  des  Sciences,  vol.  170,  no.  26,  June  28.  1920.  pp.  1570-1573,  2  figs. 
Experimental  study  claimed  to  have  confirmed  that  when  a  plate  is  traversed 
by  an  electric  current  perpendicular  to  a  magnetic  field,  the  field  causes  flow 
of  current  along  lines  of  magnetic  force. 

ELEVATORS 

Worm  Gears.  Electric-Elevator  Machinery.  Worm  Gears  and  Their  Lubrication, 
M.  A.  Meyers.  Power,  vol.  52,  no.  4,  July  27,  1920,  pp.  136-138,  6  figs.  How 
to  remove  worm  gear  from  elevator  reduction  gear  is  explained.  C'  ,»or  oil 
is  recommended  as  best  for  lubrication  of  these  gears. 


ELECTRIC  RAILWAYS  TRACK 

Current  Loss]  -  Current  Losses  in  Electric  Railway1]  racks  'Surlcspertesdecourant 
qui  hc  produisent  lelongdi  iroie  de  tramways i.  <!.  Girous.se.  Kc  vue  "enomle 
ilel'lJeein.  .1',  ,,l  S  no  I,  July  .'(,  J  920.  pp.  837-844,  10  figs.  Simplifications 
of  usual  formul  ted. 


EMPLOYEES'  REPRESENTATION 

Advantages.  Letting  Your  Employees  do  the  Hiring.  Factory,  vol.  25,  no.  1,  July  1, 
1920,  pp.  41-44,  1  fig.  Method  of  employee  representation  lowers  labor  turn- 
over, assures  adequate  supply  of  labor  and  builds  up  in  the  minds  of  the  workers 
feeling  that  they  are  part  of  the  institution,  writer  believes. 
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Whitley  Councils.  The  Operation  of  the  Whitley  Councils — I.  Metal  Industry 
(N.  Y.),  vol.  18,  no.  8,  Aug.  1920.  pp.  367-368.  History,  development  and 
present  state  of  England's  experiment  in  co-operation  between  employer 
and  employee. 

EMPLOYEES,   TRAINING   OF 


EXPORT  TRADE 

U.  S.  Position  in.  Are  We  Competitive?  L.  W.  Alwyn-Schmidt.  Boiler  Maker, 
vol.  20,  no.  8,  Aug.  1920,  pp.  228-230.  Position  United  States  holds  as  com- 
petitor in  European  nations  in  world's  trade. 


Moving  Pictures.  How  Movies  can  Help  You  Train  Workers,  Alfred  Pittman. 
Factory,  no.  25,  no.  1,  July  1,  1920,  pp.  29-32,  5  figs.  How  a  number  of  concerns 
have  used  the  movies  to  recuit  and  train  employees.     Suggested  uses. 

EMPLOYMENT   MANAGEMENT 

Charts.  Practical  Personal  Management,  Earl  B.  Morgan.  Indus.  Management, 
vol.  60,  no.  2,  Aug.  1920,  pp.  122-129,  16  figs.  Forms  and  charts  used  at 
employment  and  service  department,  Curtis  Publishing  Co. 

Pstchological  Qualifications.  Practical  Results  from  Industrial  Psycho- 
technology (Praktische  Ergebnisse  aus  der  industriellen  Psychotechnik), 
H.  Schlesinger.  Zeitschrift  des  Vereines  deutcherilngenieure,  vol.  64,  nos.  23-24, 
June  12,  1920,  pp.  417-424,  17  figs.  It  is  shown  that  psychological  qualification 
investigations  are  a  practical  means  of  finding  the  right  man  for  the  right 
occupation.  Notes  on  apparatus  used  to  test  sight  and  touch;  examination 
of  attentive  and  imaginative  faculty;  of  constructive  talent  and  technical 
understanding.  Comparison  between  results  from  laboratory  and  workshop, 
and  data  on  special  cases,  such  as  chauffeurs,  telephone  workers,  etc. 

Testing  Employees.  Investigation  of  Vocational  Qualifications  (Untersuehungen 
uber  Berufseignung),  H.  Schlesinger.  Deutsche  optische  Wochenschrift, 
nos.  5-6,  Feb.  2,  1920,  pp.  39-43,  12  figs.  Description  of  apparatus  and  methods 
of  testing  physical  qualifications  of  employees. 

Vocational  Tests,  Cyril  Burt.  Eng.  &  Indus.  Management,  vol.  4, 
no.  6,  Aug.  5,  1920,  pp.  166-169.  Importance  of  "putting  the  right  man  in 
the  right  job."  (To  be  continued.)  Lecture  delivered  at  Psychological 
Laboratory,  Cambridge  University. 

ENGINEERING   SOCIETIES 

Technical  Publications.  Co-Ordination  of  Technical  and  Scientific  Publications. 
Eng.,  vol.  110,  no.  2846,  July  10,  1920,  p.  80.  Suggests  in  order  to  meet 
"difficulty  of  keeping  track  of  all  that  is  written  on  a  given  subject,"  so  much 
increased  of  late  because  "multiplication  of  societies  and  the  great  activity  of 
all  departments  of  science  and  engineering  have  given  rise  to  an  over-increasing 
volume  of  publications  containing  information,  often  of  interest  and  sometimes 
of  great  value,  to  those  engaged  in  occupations  on  which  they  have  a  bearing" 
that  every  institution  and  society  publish  a  fairly  full  abstract  of  their  papers 
printed  in  its  ordinary  proceedings,  such  abstracts  to  be  uniform  for  all  institu- 
tions in  regard  to  size  of  page  and  width  of  margin. 

ENGINEERS 

Definitions  of.  A  study  of  Definitions  of  "Professional  Engineer"  and  "Engineer- 
ing," Alfred  D.  Flynn,  W.  Kiddle  and  Harrison  W.  Craver,  Jl.  Eng.  Inst. 
of  Canada,  vol.  3,  no.  8,  Aug.  1920,  pp.  387-392.  Results  of  labors  of  Engineer- 
ing Council's  Committee  on  Licensing  of  Engineers  while  framing  model  bill 
for  registration  of  engineers. 

ENGRAVING   MACHINES 

Universal.  An  Engraving  and  Profiling  Machine,  Engr.,  vol.  129,  no.  3364,  June  18, 
1920,  pp.  630-631,  4  figs.  Machine  is  said  to  be  capable  of  forming  characters 
varying  in  height  from  2  in.  to  1-32  inch  and  to  be  able  to  engrave  either  "plain 
sunk"  or  in  relief. 

EVAPORATORS 

Design.  Studies  in  Evaporator  Design — I,  W.  L.  Badger  and  P.  W.  Shepard. 
Chem.  &  Matellurgical  Eng.,  vol.  32,  no.  6,  Aug.  1 1,  1920,  pp.  237-241,  2  figs. 
Effect  of  temperature  drop  and  temperature  level  on  heat  transmission  in 
vertical  tube  evaporators.  Corrections  for  hydrostatic  head.  Boiling  points, 
heart  drops  and  steam  temperatures  as  factors. 

Experiment  Station.  The  Evaporator  Experiment  Station  at  the  University  of 
Michigan,  W.  L.  Badger  and  P.  W.  Shepard,  Chem.  and  Metallurgical  Eng., 
vol.  23,  no.  4,  July  28,  1920,  pp.  159-164,  8  figs.  Account  of  institution  of  the 
evaporator  laboratory,  description  of  vertical,  horizontal  and  semi-film  evapor- 
ators and  miscellaneous  equipment,  and  program  of  investigations  proposed. 

EXCAVATING   MACHINES 

Dragline.  Deep  Pit  Rock  Excavation  by  Dragline  Machines.  Eng.,  News-Rec, 
vol.  85,  no.  5,  July  29,  1920,  pp.  196-199,  5  figs.  Operating  ranges  of  175  ft. 
horizontally  are  100  ft.  vertically  are  said  to  have  been  found  practicable  in 
rock  cuts  for  Miami  Valley  flood-retarding  dams. 

EXCAVATION,   EARTH 

Recent  Practice.  Recent  Excavator  Practice,  F.  H.  Livens  and  W.  Barnes. 
Eng.,  vol.  110,  no.  2847,  July  23,  1920,  pp.  110-114,  15  figs.  Progress  with 
steam  shovel,  commonly  known  as  steam  navy.  Various  machines  introduced 
within  last  8  or  10  years  are  illustrated  and  described.  Paper  read  before 
Instn.  Mech.  Engrs. 


FACTORY   MANAGEMENT 

See  Industrial  Management. 

FILTERS 

Baffles  for.  Notes  on  the  Results  of  Experimental  Banffles  at  Montebello  Filters, 
James  W.  Armstrong.  Jl.  of  Am.  Water  Works  Assn.,  vol.  7,  no.  4,  July  1920, 
pp.  456-460,  2  figs.     Comparison  of  efficiency  of  two  different  basins. 

Continuous.  Continuous  Filtering  Drums  (Les  tambours  filtrants  continus), 
Leonce  Fabre.  Genie  Civil,  vol.  76,  no.  24,  June  12,  1920,  pp.  525-528,  10  figs. 
Description  of  Zenith  filter. 

FILTERS,   SAND 

Surface  Shrinkage.  The  Surface  Shrinkage  of  Rapid  Filter  Sand  Beds,  Abel 
Wolman  and  Sheppard  T.  Powell.  Eng.  News-Rec,  vol.  85,  no.  5,  July  29, 1920, 
pp.  210-216,  3  figs.  Discussion  of  causes  and  importance  of  varying  degree 
of  adsorptive  power  of  sand  grains.  Application  of  colloid  chemistry  concepts 
to  sinitary  engineering  problem. 

FILTRATION   PLANTS 

England.  Rapid  Filtration  Plant  at  Birmingham,  Eng.,  vol.  129,  no.  3364,  June  18, 
1920,  pp.  622-624,  6  figs.  Plant  purifies  per  day,  3,000,000  gal.  of  water 
pumped  from  river  Blyth  as  emergency  supply. 

FIRE   PROTECTION 

Maintenance  of  Systems.  Care  and  Maintenance  of  Fire-Protection  Systems — I, 
C.  H.  Jenkins.  Power,  vol.  52,  nos.  4  and  5,  July  27  and  Aug.  10,  1920,  pp. 
124-127,  1  fig.,  and  213-216,  4  figs.  Suggestiens  in  regard  to  testing  new 
system  and  conducting  weekly  inspections  of  sprinkler  systems. 

FIREBRICK 

Mortar  for.  Analvzing  Mortar  for  Firebrick,  Raymond  M.  Howe.  Foundry, 
vol.  48,  no.  352,  Aug.  1,  1920,  pp.  593-595,  6  figs.  It  is  stated  that  adding 
foreign  materials  to  mortar  used  in  laying  firebrick  frequently  reduces  refractori- 
ness of  lining.     Tests  showed  ground  brick  and  clay  make  effective  mixture. 

FLIGHT 

Analysis.  Flight-Course  Analysis  with  the  Aid  of  Photogrammetry  (Flugbahnanalyse 
mit  Hilfe  der  Photogrammetrie) ,  Richard  Katzmayr,  Motor-wagen,  vol.  23, 
nos.  3  and  5,  Jan.  31  and  Feb.  20,  1920,  pp.  46-53  and  91-96,  18  figs.  Results 
of  experiments  begun  in  1914  and  continued  in  1918.  Brief  discussion  of  photo- 
grammetrie method  of  measuring  and  its  use  in  aeromechanics.  Describes 
two  methods  for  bringing  time  in  definite  relation  to  course  traveled.  Details 
of  instruments  used  and  of  photograms  taken. 

Wave  Soaring.  Wave  Soaring,  W.  T.  Thomas.  Aerial  Age,  vol.  11,  no.  18,  July  12, 
1920,  pp.  616-617,  7  figs.  Information  on  a  form  of  soaring  flight  employed 
by  brown  pelicans  on  east  coast  of  Florida.  It  is  concluded  from  analysis  of 
conditions  that  a  well-built  aeroplane  could  exactly  reproduce  this  form  of 
flight,  provided  that  waves  of  proportionate  size  existed. 

See  also  Aeronautical  Instruments,  Flight  Indicators. 

FLOW  OF  FLUIDS 

Vortices.  On  the  Stability  of  Two  Rectilinear  Vortices  of  Compressible  Fluid 
Moving  in  an  Incompressible  Liquid,  Bibhutibhusan  Datta.  Lond.,  Edinburgh, 
and  Dublin  Philosophical  Mag.  &  Jl.  of  Sci.,  vol.  40,  no.  235,  July,  1920, 
pp.  138-148.  Consideration  of  the  following  particular  cases:  Two  columns 
of  fluids  of  varying  density  possessing  no  vorticity:  two  rectilineal  vortices 
in  an  incompressible  fluid;  a  vortex  pair;  and  a  single  vortex  parallel  to  an 
infinite  wall. 

FLOW   OF  WATER 

Drainage  Ditches.  The  Flow  of  Water  in  Dredged  Drainage  Ditches,  C.  E. 
Ramser.  U.  S.  Dept.  of  Agriculture,  bul.  no.  832,  June  7,  1920,  60  pp.  52  figs. 
Results  of  experiments  to  determine  roughness  co-efficient,  n,  in  Euttei  s 
formula. 

FLYING  BOATS 

Dornier.  The  Domier  Giant  Flving  Boats.  Eric  Hilldcsheim.  Aviation,  vol.  8, 
no.  11,  July  1,  1920,  pp.  432-434,  6  figs.  Details  and  illustrations  recently 
released  for  publication  by  U.  S.  Army  Air  Service,  showing  various  types  of 
Dornier  flying  boats  built  by  the  Zeppelin  works. 

FOREMEN 

TRAINING  of.  The  Foreman  and  His  Development,  Charles  W.  Clark.  Indus. 
Management,  vol.  60,  no.  2,  Aug.  1920,  pp.  105-109.  Course  of  training  for 
foremen  suggested. 
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Pro..      is  S  1912.     Progress  in  Forging  Tract  ice  During  Recent  Years  (Leber 

bit ■!  di  i   Eisenhuttenkunde  in  den  letzten  Jahren), 

K    Dornhecker      /.    tscl  rifl  fur  augewandte  Chemie,  vol.  33,  nos.  32  and  36, 

L920,  pp.  96-100  and  106-111,  10  figs.     Description  of 

the  most  important  foreign  and  domestic  pro  I  inventions  since  1912. 

FOUNDATIONS 

spinning  Methods.  Underpinning  and  Foundations  of  Heavy  Buildings — I, 
Engr.,  vol.  !-"'■  no.  3365,  June  25,  1920,  pp.  639-642,  12  figs.  Methods  of 
underpinning  walls  used  at  various  New  York  and  Chicago  buildings. 

Uniform  Phi  -svhe  on  Beds.  Uniform  Pressure  on  Building  Foundation  Beds,  R. 
Fleming.  Eng.  News-Rec.,  vol.  S3,  no.  5.  July  29,  1920,  pp.  219-223.  Review 
of  practice  and  code  provisions,  with  numerical  comparisons  for  typical  office 
buildings,  followed  by  recommended  specification. 

FOUNDRIES 

CONTINUOUS.     Continuous  Shop  is  Highly  Efficient,  Pat  Dwyer.     Foundry,  vol.  48, 

no.   10,  Aug.   15,   1920,  pp.  625-630,  9  6gs.     Among  advantages  claimed  to 

be  derived  from  continuous  foundries  an-  increased  tonnage  from  given  floor 

iipment.      Operation  of  continuous  foundry   of  Air 

Brake  Company.     \\  limerding,  Pa.,  for  last  30  years  is  quoted  as  example. 

Design.  Toledo  Company  Building  Xew  Plant.  Iron  Age.  vol.  100,  no.  8,  Aug.  19, 
1920.  pp.  439-4  I-'.  6  figs.  Particulars  of  design  of  foundry  intended  for  castings 
ranging  in  weight  from  a  few  ounces  to  50  tons. 

INCREASING  Output.  Innovations  Increase  Unit  Output — I,  Foundry,  vol.  48, 
no.  352.  Aug.  1,  1920.  pp.  599-607,  11  figs.  General  features  of  Saginaw 
Malleable  Iron  Co..  discussed,  and  some  examples  of  molding  and  coremaking 
procedure  presented.     (To  be  continued.) 


FOUNDRY   EQUIPMENT 

,  Steel.  Fabricating  Steel  Foundry  Flasks,  .1.  D.  Knox.  Foundry,  vol.  48, 
no.  16,  Aug.  15,  1920,  pp.  631-634,  15  figs.  Rigidity  is  obtained  by  forming 
ribs  on  3-inch  centers.  Bottom  half  of  each  rib  is  made  shallow  to  provide 
shoulder  upon  which  sand  rests.     Diversified  uses  of  flasks. 


G 

GAGES 

Thread.  The  Hardening  of  Screw-Gages  with  the  Least  Distortion  in  Pitch.  Wilfrid 
J.  Lineham.  Instn.  of  Mech.  Engrs.,  Jl.,  no.  5,  June  1920,  pp.  451-487  and 
(discussion)  478-529,  40  figs.  Paper  in  two  parts,  one  devoted  to  water  hard- 
ening and  the  other  to  oil  hardening.  Object  of  paper  is  to  prove  that  quench- 
ing, while  crossing  an  arrest  or  recalescence  point,  produces  the  least  amount 
of  distortion,  and  to  give  the  results  of  the  writer's  tests.  It  is  also  shown 
that  hardening  screw  gages  in  oil.  after  casing  in  cyanide,  can  be  performed 
with  less  distortion  than  if  water  is  the  quenching  medium. 

Tool-Setting.  Precision  Type  of  Planer  Tool-Setting  Gage,  Gustave  Youngquist. 
Machy.  (N.  Y.),  vol.  26,  no.  12,  Aug.  1920,  pp.  1121-1122,  4  figs.  Tool-setting 
gage  provided  with  vernier  for  obtaining  direct  readings  and  with  means  for 
securing  quick  and  accurate  adjustments. 

Wiiitworth  Thread.  Making  Whitworth  Thread  Gages,  C.  Edgar  Allen.  Machy. 
I  N.  Y.),  vol.  26,  no.  12,  Aug.  1920.  pp.  1 157-1 160.  5  figs.  Method  which  utilizes 
disintegration  of  grinding  wheel  during  grinding  operation  to  produce  final  thread 
form. 

Sec  also  Interchangeable  Manufacture,  Gaacs  for. 

GAS   ENGINES 

Korting.  Determination  of  the  Degree  of  Irregularity  of  a  Single-Cylinder  Korting 
Gas  Engine  and  Construction  of  Curve  of  Angular  Deviations  (Ermittlung 
des  Ungleichformigkietsgrades  cines  einzylindrigen  Kortingsten  Gasmotors 
und  Aufzeichnung  der  Kurve  der  Winkelabweichungen),  O.  Bauer.  Der 
praktische  Maschinen-Konstrukttur,  vol.  53,  no.  9,  Mar.  4,  1920,  pp.  66-72. 
4  figs.  Gives  graphical  method  and  results  of  investigations  which  are  believed 
should  be  of  influence  in  the  constructive  development  of  the  gas  engine. 

GAS   MAINS 

Corrosion.  Internal  Corrosion  of  Mains.  Services  and  Meters,  J.  G.  Taplav.  Gas 
World,  vol.  72,  no.  1872,  June  5,  1920.  pp.  481-485.  Report  of  life  of  Gas  Meters 
Joint  Committee  of  Instn.  of  Gas  Engers.  Findings  based  on  examination 
of  26  corrosion  deposits  and  liquors  contributed  by  engineers  from  different 
parts  of  England.  Preliminary  conclusions  are  given  having  reference  to 
destructive  influence  of  hydrocyanic  acid,  salts  produced  by  interaction  of 
ammonia  and  carbon  bi-sulphide,  oxygen  and  carbon  dioxide. 


FUELS 

Coal,  Oil  and  Sawmill  Refuse.  Sawmill  Refuse,  Powdered  Coal,  and  Oil  Fuels, 
Darrah  Corbet.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  8,  August  1920.  pp. 
715-732,  2  figs.  It  is  said  that  "it  will  be  necessary  to  curtail  some  of  the 
further  development  in  the  use  of  oil  fuel."  Advantages  of  burning  pulverized 
coal  and  possibilities  of  using  sawmill  refuse,  are  pointed  out. 

Heating  Vaxui  Heating  Yalue  of  Fuels  (Sur  la  valeur  d'usage  des  combustibles), 
Emilio  Damour.  Comptes  rendus  des  Seances  de  l'Academie  des  Sciences, 
vol.  170.  no.  26,  June  28.  1920.  pp.  1578-1581.  Heating  Value  is  expressed  as 
reciprocal  of  weights  of  two  fuels  which  could  produce  the  same  thermal  effect 
in  a  given  furnace.  A  method  is  outlined  for  comparing  effectiveness  of  various 
fuels  in  any  case  by  means  of  that  definition  for  heating  value. 

See  also  Oil  Fuel;  Pulverized  Coal. 

I  I  RNACES,    ANNEALING 

Cb  ivrn  live  The  chant  rainc  Rotary  Flame  Pot  Annealing  Furnace.  Eng.,  vol.  109, 
i...  2840,  June  •!.  1920.  p  754.  4  figs  T\  pe  of  furnace  which  has  been  largely 
taken  up  in  Belgium  and  is  being  introduced  in  several  plants  in  England. 


FURNACES,    BOILER 

AIR-COOLED  SCRAPER  Ghate.  Experiments  with  an  Air-Cooled  Scraper  Crate 
I  \  enuche  mil  cinem  luftkckuhlten  Staurost),  H.  Krevssig  Feuei  ungstechnik, 
vol.   X.   no.   8.  .Ian.    15.    1920.   pp.   69-71,   3   fit-       Gives  results  of  experiments 

With   device   lli-talled    at    tl.e   .|i    i  I,:,  t  ■■.     end    ol    the    Wei  I;    traveling  grates   under 

the  Stirlinc   I.oilei     ol   the   Municipal   I   lee     Works  of  Heieheiihach,  showing  its 

value  when  lignite  briquets  are  employed  as  fuel. 

Boiler    Furnaces    for   Economical    Utilization    of    Low-Grade 
1  rl  chafl   bei  Verwendung  minder- 

wertiger  Brennstoffe)  I ).  r  praktische  Maschinen-Konstrukteur,  vol.  53, 
II.  Mar  18,  1920,  pp.  83-90,  13  figs  Details  of  mulct  ■graduate  blower 
with  automatically  stoked  internally  fired  boiler, 
con  tructed  bj  Germania  Machine  Factory,  Chemnitz;  the  Topf  self-feeding 
furnaci  foi  burning  lignite;  and  traveling  crates  developed  by  the  firm  of 
C   II    Week  A  Co.,  Ddlau  for  use  of  low-grade  fuels. 


ii  RNACES,    HEATING 

l;'''  ''  en"    Fori Furnaci       Eng,    Production,   vol.   1,   no.   7, 

July,   1920,  pp.  262,  2  figs      Di   cribi     improved  regenerate    bj   tem  of  gas 

'''"■  Fhi    Davi     Fuel  Co.,   London.   Eng.,   with  which,  it  is 

fuel  economii     an  effected,     Consists  of  an  outer  casing 

neel    i eel,  bound  bj  channel  .  tii  rods,  and  thru  I  plates,  bodj  of  furnace 

■  ompo  i  d  of  Scotch  firebrii  k  of  extra  thicl  - 


GAS   MANUFACTURE 

Economies  of  Production.  Tests  on  CarbonizaUon  at  Uddingston.  Gas  World, 
vol.  72.  no.  1872,  June  5,  1920.  pp.  492-504,  2  figs.  Report  of  Research  Commit- 
tee of  Instil,  of  Gas  Engrs.,  giving  account  of  first  stage  of  investigation  into 
comparative  economies  of  production,  from  thermal  and  chemical  stand- 
points, of  different  grades  of  gas.  Appendices  give  in  detail  method  of  cali- 
bration and  analyses  employed  in  research. 

Horizontal  Retort  Installations.  Carbonization.  Gas  World,  vol.  72,  no.  1872, 
June  5,  1920.  pp.  505-510.  Descriptions  of  various  English  horizontal  carboniza- 
tion plants  illustrating  efforts  which  have  been  made  to  satisfy  present-day 
requirements.     Paper  presented  before  Instn.  of  Gas  Engrs. 

Retort  Discharger.  The  Resnard  Retort  Discharger.  Gas  Jl.,  vol.  151,  no.  2968, 
Aug.  4,  1920.  p.  240,  4  figs.  Patented  apparatus  consisting  of  rake  so  mounted 
on  end  of  a  horizontal  iron  tube  that  it  can  be  extended  in  horizontal  position 
or  brough  down  at  right  angles  by  its  own  weight  and  by  operation  of  carrier 
tube. 

GAS   PRODUCERS 

Marine.  Producer  Gas  for  Marine  Power.  Gas  &  Oil  Power,  vol.  15,  no.  179, 
Aug.  5,  1920,  pp.  175-178,  3  figs.  Report  of  trials  of  gas  producers  patented 
by  D.  J.  Smith.  Consumption  trials  were  carried  out  on  gasoline  at  various 
speeds  and  then  at  the  same  speeds  on  producer  gas.  Consumption  of  gasoline 
and  coal  for  same  work  was  relatively  equal. 

GAS  TURBINES 

Holzwarth.  The  Holzwarth  Gas  Turbine.  Gas  &  Oil  Power,  vol.  15,  no.  177, 
June  3.  1920.  pp.  145-147,  5  figs.  Account  of  progress  made  in  Germany  since 
1914  in  development  of  Holzwarth  type  of  gas  turbine,  extracted  from  article 
in  ,11.  Assn.  German  Engrs.  Zeitsehrift  des  Vereines  deutschcr  Ingenieure, 
Feb.  28,  1920). 

GAS   WORKS 

Sulphate  Making.  The  "Direct"  Process  of  Sulphate  making  in  Gas-Works. 
Gas  Jl.,  vol.  151,  no  2986,  Aug  4,  1920,  pp.  231-237.  Tables  giving  comparative 
cost  figures  of  materials  and  labor  of  manufacture  of  sulphate  by  ordinary 
distillation  and  "direct"  processes, 

GEAR   CUTTING 

Gear  Siiapek.  Machining  the  Gear-Shapcr  Saddle.  Douglas  T.  Hamilton.  Am. 
Mach.,  vol.  53.  no.  7.  Aug.  12,  192(1.  pp.  293-295,  18  figs.  Practice  of  Fellows 
Gear  Shaper  Co.,  Springfield,  \'t. 

CLAPS 
AUTOMOBILE.      Automobile   ('.car    Making   Centralized.      Iron   Age,    vol.    106,    no.    5, 

July  29.  1920,  pp.  245-250.  10  figs.  New  works  of  General  Motors  Corporation. 
Well-lighted,  single-room  machine  shop  half  acre  in  size  and  complete  heat- 
treating  plant  with  efficient  routing  of  work. 
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Design.  Gear  Teeth  Sizes  from  the  Standpoint  of  Durability — I,  Joseph  Jandasek. 
Automotive  Industries,  vol.  42,  no.  24,  June  10,  1920,  pp.  1305-1308,  4  figs. 
It  is  pointed  out  that  all  formula;  in  current  use  for  calculating  gear  teeth 
are  based  on  breaking  strength  of  teeth;  but  author  makes  the  point  that  in  case 
of  gears  for  trucks,  and  expecially  for  farm  tractors,  calculations  should  be 
based  on  resistance  to  wear  of  teeth. 

Involute.  The  Involute  Gear — II,  Francis  W.  Shaw.  Machy.  (Load.),  vol.  16, 
no.  407,  July  15,  1920,  pp.  450-453,  5  figs.  Relation  of  tooth  form  to  line  of 
action  and  effect  of  varying  cutting  depths  and  center  distances. 

Spun,  Patterns  for.  How  Spur  Gear  Patterns  are  Made — I,  Joseph  Horner. 
Foundry,  vol.  48,  no.  16,  Aug.  15,  1920,  pp.  645-648,  13  figs.  Methods  for 
laying  out  material  and  afterward  joining  it  together  to  facilitate  molding 
and  prevent  distortion  of  patterns  while  they  are  in  use. 

Quantity  Production.  Making  Gears  on  Quantity  Basis,  John  D.  Knox.  Iron 
Trade  Rev.,  vol.  66,  no.  24,  June  10,  1920,  pp.  1679-1682  and  1684,  7  figs. 
New  plant  of  Dittmer  Gear  of  Mfg.  Corp.  which  was  built  under  adverse 
conditions,  now  is  producing  2400  gears  daily.  How  obstacles  in  plant  con- 
struction were  overcome. 

See  alsoMachine  Tooh,  Herring-Bone  Gears  for. 

GIRDERS 

Plate,  Rivet  Pitch  in.  Finding  Rivet  Pitch  in  Plate  Girders  Quicklv,  Ralph 
Smillie.  Eng.  New-Rec.  vol.  85,  no.  4  July  22,  1920,  p.  157,  1  fig.  Rivet- 
pitch  diagram  for  plate-girder  flanges,  with  two  lines  of  ji-in.  rivets.  Bearing 
value  of  24,000  lb.  per  sq.  in.  is  assumed. 

Reinforced-Concrete.  The  Design  of  a  Long-Span  Reinforced  Concrete  Girder, 
A.  E.  Wynn.  Eng.,  vol.  109,  no.  2841,  June  11,  1920,  pp.  777-778,  13  figs. 
Suggestions  for  effecting  economical  design. 

GLASS,    OPTICAL 

Technology  of.  The  Development  of  Various  Tvpes  of  Glass,  G.  J.  Peddle.  JI. 
Soc.  Glass  Technology,  vol.  4,  no.  13,  May,"  1920,  pp.  3-107,  11  figs.  Tech- 
nology of  glass  manufacture,  divided  into  five  parts:  (1)  Interaction  of  sillica 
with  oxides  of  sodium  and  potassium;  (2)  interaction  of  silica  with  silica,  lime, 
and  sodium  oxide;  (3)  interaction  of  silica,  lime,  and  potassium  oxide;  (4)  inter- 
action of  silica,  lime  and  oxides  of  sodium  and  potassium;  and  (5)  comparison 
of  soda-lime-silica  and  potash-lime-silica  glasses. 


GLASS    MANUFACTURE 

Lime,  Effect  of.  The  Choice  of  Glass  Batches  Containing  Lime.  W.  E.  S.  Turner. 
.11.  Am.  Ceramic  Soc,  vol.  3,  no.  5,  May,  1920,  pp.  379-388.  Results  of  tests 
are  recorded  in  tabular  form,  in  which  effect  of  several  reagents  is  measured 
by  loss  in  weight  suffered  by  each  100  sq.  cm.  of  surface.  It  is  noted  that  water 
is  most  corrosive  liquid  when  either  no  lime  or  very  little  is  present,  while  strong 
caustic  alkali  has  least  effect;  also  that  as  amount  of  lime  is  increased,  corrosive 
action  very  rapidly  falls  off.  From  Department  of  Glass  Technology,  Uni- 
versity of  Sheffield,  Eng. 

GLUES 

Properties.  Properties  and  Constitution  of  Glues  and  Gelatines.  Robert  H.  Bogue. 
Chem.  &  Met.  Eng.,  vol.  23,  nos.  1,  2,  3,  4  and  5,  Julv  7,  17,  21,  28,  and  Aug.  4, 
1920.  pp.  5-12,  61-66,  105-109,  154-158  and  197-203,  24  figs.  Study  of  factors 
influencing  viscosity  and  jell  strength.  Relations  between  physical  properties 
and  chemical  constitution  and  influence  of  size  of  molecule  upon  physical 
constants.  Physical  and  chemical  significance  of  "craze."  It  is  concluded 
from  experiments  that  strength  of  glue  in  service  is  function  of  jell  strength, 
viscosity,  and  melting  point.  Melting-point  method  for  evaluation  of  glues  is 
suggested.  Bibliography  of  manufacture,  physical  properties  and  tests  of 
glues  and  gelatines  is  appended. 

GOLD    MINING 

India.  The  Romance  of  Gold  Mining  in  the  Mysore  State,  E.  W.  T.  Slater.  Eng. 
&  Min.  .11.,  vol.  110.  no.  7.  Aug.  14,  1920,  pp.  203-305,  4  figs.  Historical  review 
of  discovery  of  gold  in  Kolar  gold  filed  and  inception  of  operations  in  this 
area  together  with  discriptions  of  industrial  conditions. 


GRINDING  MACHINES 

Manganese-Steel  Grinding.  Grinding  Manganese  Steel,  R.  M.  Johnson,  Foundry, 
vol.  48,  no.  16,  Aug.  15,  1920.  pp.  659-601,  9  tigs.  Description  of  installation  of 
swinging-frame  grinding  machines. 

GUNNERY 

Naval.  Naval  Gunnery,  Lord  Congleton.  ,11.  Eng.  Inst,  of  Canada,  vol.  3,  no.  8, 
Aug.  1920,  pp.  379-383,  8  figs.     Description  of  gun-director  system 


H 


HARBOR  IMPROVEMENTS 

Malay  States.  New  Works  for  the  Federated  Malay  States  Government  Railways. 
Engr.,  vol.  120,  no.  3357,  April  30,  1920,  pp.  440-442,  11  fig.s  Works  consist  of 
reinforced-eoncrete  jetty  1100  ft.  long,  coal  wharf  900  ft.  long,  widening  and 
reconstruction  of  existing  wharf  600  ft.  long,  basin  for  vessels  with  16  ft.  depth 
at  low  water,  dredging  of  channel  and  approaches  to  depth  of  30  ft.  below  low 
water,  and  reclamation  of  swamps  and  foreshore. 

HARDNESS  TESTING 

See  Testing  Machines,  Brinell. 

HEAT 

Electrically  Generated.  The  Economical  Untilization  of  Electrically  Generated 
Heat  (Ueber  die  sparsame  Ausnutzung  elektrisch  erzeugter  Warme),  H.  Schnei- 
der. Elektrotechnischer  Anzeiger,  vol.  37,  no.  42,  March  13,  1920,  pp.  197-198, 
2  figs.  It  is  pointed-out  that  through  suitable  insulation,  proper  arrangement 
and  selection  of  heater  material,  and  through  skilful  arrangement  of  manu- 
facturing processes,  the  economical  electric  heating  and,  in  many  instances,  a 
continuous  utilization  of  the  heat  generated  can  be  effected. 

Solar,  Origin  of.  On  the  Origin  of  Solar  and  Stellar  Heat  (Sur  l'origine  dela  chaleur 
solaire  et  stellaire),  Emile  Belot.  Comptes  rendus  des  Stances  de  l'Academie 
des  Sciences,  vol.  170,  no.  26,  June  28,  1920,  pp.  1563-1565.  Suggests  theory 
based  on  assumption  that  heat  evolved  from  cosmic  collisions  is  stored  in  sun 
and  is  being  gradually  radiated  away. 

HEAT  STORAGE 

See  Boilers,  Electrically  Heated. 

HEATING 

Progress  in.  Progress  in  the  Heating  Industry  (Neucs  aus  der  Heizungsindustrie). 
H.  Pradel.  Zeitschrift  fiir  Dampfkessel  .u.  Maschinenbetrieb,  vol.  43.  nos.  8 
and  10,  Feb.  20  and  March  5,  1920.  pp.  57-59  and  75-77,  27  figs.  Details  of 
Swedish,  Danish,  Rumanian,  American  and  German  patents  for  sectional  boilers, 
dampers,  sheet-steel,  radiators,  etc. 

HEATING  AND  VENTILATION 

Fan-Blast  System.  An  Improved  Fan  Blast  System  of  Heating  and  Ventilating. 
Albert  R.  Klein.  Heating  and  Ventilating  Magazine,  vol.  17,  nos.  7  and  8, 
July  and  Aug.,  1920,  pp.  29-33,  6  figs.,  and  29-33,  5  tics  Paper  enumerates 
advantages  gained  in  distribution  of  heat  and  fresh  air,  in  reduction  of  heat 
losses  and  horsepower,  and  in  costs  of  new  fan-blast  heating,  ventilating  or 
cooling  systems,  if  they  are  provided  with  special  'Circulating"  air  outlets.  It 
is  further  shown  that  existing  systems  can  be  materially  improved  in  regard  to 
distribution  of  heat  and  air  and  that,  in  certain  cases,  an  increase  of  heating 
capacity  can  be  obtained  by  the  application  of  these  circulating  outlets. 

Noise  Elimination  in  Systems.  Elimination  of  Noises  in  Heating  and  Ventilating 
Systems— IV.  Heat  &  Vent.  Mag.,  vol.  17,  no.  8,  Aug.  1920.  pp.  33-35,  i  figs. 
Notes  on  cause,  effects  and  prevention  of  mechanical,  air  and  water  hammer 
vibrations. 


GRAIN   HANDLING 

Unloader.  New  Grain  Unloader  Saves  Time  at  Elevators.  Ry.  Age,  vol.  69,  no.  3, 
July  16,  1920,  pp.  93-94,  3  figs.  Device  said  to  open  car  doors  without  injury 
or  loss  of  time. 

GRAPHITE 

Preparation  for  Crucible  Use.  Mining  and  Preparing  Domestic  Graphite  for 
Crucible  Use.  George  D.  Dub  and  Frederick  G.  Moses.  Dept.  of  Interior.  Bur. 
of  Mines,  bul.  112,  1920,  80  pp.,  28  figs.  Examination  of  deposits  in  Alabama 
and  other  states  and  survey  of  preparation  and  mining  methods  used.  Account 
of  experiments  made  to  determine  standard  method  of  sampling  and  rapid  but 
accurate  method  of  analysis.  Experimental  work  on  concentration  and  refining 
of  domestic  crucible  graphite  to  improve  quality  of  product  and  to  lessen  waste. 


HEATING,  FACTORY 

Exhaust-Steam.  Factory  Heating  (Ueber  Fabrikheizungl,  F.  Kaiser.  Zeitschrift 
des  Bayerischen  Revisions-Vercins,  vol.  24,  nos.  2  and  :!.  Jan.  31  and  reb.  lo, 
1920,  pp.  9-10  and  21-23,  1  fig.     Writer  discusses  mosl  suitable  heating  practices 

and  seeks  to  determine,  in  view  of  high  cost  of  coal,  under  what  conditions  a 
factory  power  plant  in  which  there  would  be  :ui  extensive  utilization  of  exhaust 
steam* would  be  preferable  to  the  purchase  of  current. 


HEATING,  HOT-AIK 
See  Heating  and  Ventilation,  Fan-Blast  System. 


GRAVEL 
See  Sand,  Screening  and  Washing. 


HEATING,  ST1   \M 


See  Heating.  Factory. 
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HEAVY-OIL  ENGINES 

English  Ti  •■  Lincolnshire  Oil  Engines,  F.  11.  Livens.     Eng.,  vol.  1 10,  no. 

-  July  30.  1920,  pp.  159-162,  13  figs.  Description  of  various  types  of  heavy- 
oil  engines,  indicating  developments  in  design  from  1891  to  1919.  Paper  read 
before  Instn.  Mech.  Engrs. 

Hi  lISTING  MACHINERY 

Efficiency.  The  Efficiency  of  Hoisting  Machinery  When  Lowering  the  Load  (Der 
.ungsgrad  von  Lasthebemaschinen  beim  Senken  der  Last).  Leopold  Feigl. 
Fordertechnik  u.  Frailitvrrk.hr.  vol.  13,  nos.  (i  and  7,  Mar.  19  and  April  2,  1920, 
pp.  61-62  and  70-72.  Points  out  that  in  hoisting  machinery  without  warm  gears 
the  lowering  capacity  is  not  quite  1  per  cent  under  hoisting  capacity,  or  so  slight 
as  to  be  negligible.  *  Account  of  experiments  carried  out  to  confirm  calcutaled 
results.     Basic  conditions  for  the  derived  equations  are  given. 

STANDARDIZATION.  Important  Considerations  in  Regard  to  Standardization  (Wichtige 
Gesichtspunkte  bei  Normalisierungen),  R.  P.  Schroder.  Fiirdertechnik  u. 
Fraf ■htvcrkehr.  vol.  13,  no.  5,  March  5,  1920,  pp.  50-52.  Notes  on  basic  prin- 
ciple of  standardization  of  parts,  with  examples  demonstrating  suitable  and 
tested  applications;  investigation  of  standards  presented  by  German  Engrs.; 
and  suggestions  for  improvement  of  method  now  in  use. 

HOISTS 

Electric.  Modern  Electric  Hoists  (Neuzelitliche  Motorflaschenzuge).  Ernst.  Blau. 
Fordertechnik  u.  Franchtverkehr,  vool.  13,  no.  5,  March  5,  1920,  pp.  54-56,  2 
figs.  States  their  advantages  and  describes  spur-gear  electric  hoist  of  the  Ger- 
man Machine  Works  Corp.  (Demag)  in  Duisburg,  built  for  loads  up  to  5  tons. 

Mine.  A  New  Depth  Indicator  for  Mine  Hoists  (Ein  neuer  Teufenzeiger  fur  Forder- 
maschinen).  Wilh.  Weber.  Fordertechnik  u.  Frachtverkehr,  vol.  13,  no.  4, 
Feb.  20,  1920,  pp.  40-41,  1  fig.  Device  constructed  by  W.  Weber  &  Co.,  Wies- 
baden, for  indicating  exact  position  of  cage,  etc. 

HOSE 

Flexible-Metal.  The  Manufacture  and  Uses  of  Flexible  Metal  Hose  (Der  Metal- 
ilauch,  seine  Herstellung  und  Verwendung,)  Metall-Technik,  vol.  46,  nos.  11- 
12,  March  18,  1920,  pp.  42-43,  10  figs.  Usually  made  in  lengths  of  4  to  42  m. 
and  up  to  50  em.  diam.  Suggestions  for  joining  sections  together,  for  protection 
against  destruction  and  repair.  Used  for  conveying  coal,  grain,  ashes,  etc.; 
distributing  water,  oil,  gas,  steam,  etc.;  for  fire-extinguishing,  suction  dust  col- 
lecting purposes,  etc. 

HOUSING 

British  Government's  Scheme.  The  British  Government's  Huge  Housing  Scheme, 
E.  .1.  Mehren.  Eng.  News-Rec,  vol.  85,  no.  5,  July  29,  1920,  pp.  217-218. 
Means  being  taken  by  British  Government  to  promote  and  subsidize  housing 
enterprises. 

Industrial.  -Manufacturers'  Housing  Problems,  Harold  R.  Watson.  Can.  Manu- 
facturer, vol.  40,  no.  8,  Aug.  1920,  pp.  47-52,  6  figs.  Housing  problem  deve- 
loped by  Borders  Housing  Co.,  Canada. 

HYDRAULIC  TURBINES 

Buckets.  Increasing  the  Life  of  Turbine  Buckets  (Erhohung  der  Lebensdauer  von 
Turbinenschaufein  I,  Hans  Schneider,  ZeitschriftfiirdasgesamteTurbinenwesen, 
vol.  17,  no.  1,  Jan.  10,  pp.  8-9.  2  figs.  Quotes  suggestion  of  Schoop  that  metal- 
spraying  process  developed  by  him  be  applied  to  turbine  buckets  to  increase 
their  durability. 

Pelton  Tvi'i;.  Pelton  Wheel  Reconstruction,  Percy  Pitman.  Eng.,  vol.  109,  no. 
2843,  June  25.  1920,  pp.  851-853,  13  figs.  Reconstruction  carried  out  at  large 
ammunition  works  during  war  period  to  replace  defective  and  broken  buckets 
and  to  economize  in  water  by  fitting  on  buckets  of  more  modern  and  efficient 
type. 

Wear  of.  Wear  of  Hydraulic  Turbines,  its  Consequences,  and  the  Methods  of 
Reducing  It  I  L'usure  des  turbines  hydrauliques,  scs  consequences  et  les  moyens 
d'y  parer),  Henri  Dufour,  Bulletin  Technique  de  la  Suisse  Roman. le,  vol.  46, 
no.  12,  June  12,  1920,  pp  133-140,  8  figs.  Records  of  operation  of  sand  settling 
basin  in  Switzerland.     (Concluded.) 

HVDROELECTKIC  PLANTS 

Efficient  Operation      Effecting  Efficient   Operating  Methods  in  Hydro-Electric 
■   i'     l     u    Wyss.     Power.vol   52,  no.  3,  July  20, 1920,  pp.  217-219.     Based 
on  experience  in  number  of  different  hydro-electric  stations  located  in  various 
pai  ts  of  the  count  ry. 

Niagara  I  mi-  li.  eloping  Niagara  Falls  Without  Marring  Its  Beauty,  J.  G. 
Warren  Eler  World,  vol  76,  no  r.  lu»  14,  L920,  pp  329-331  Seven 
moE  lizing  additional  divei  ton  ol   !0,000sec   ft.,  showing  comparative 

.  :  '"in  hp    to  7n7.000  hp.  can  be  developed  tindei   the  e  plans.     Sub- 
merged weirs  are  proposed. 

latino    I'iiimi     Movers      Regulating    Hydro-Electric    Pi i    Movers,   C.   F. 

Mo  hei      Li"     World,  vol.  76,  no.  8,  Aug    7.  1920,  pp    280-281.     Ability  to 
hold  .'..i  '...I    peed,  inherent  regulation  and  momentary  changes  of  speed  are 
'     .'I  ...  detail       I  onditions  upon  which  speed  changes  are  based.     From 
paper  read  before  System  Operators  of  New  England. 

Boone  Rhine  Possibilities      The  Swiss  Rhone-Rhine  Navigation—  V.  A.  Wharton 

Metcalfe,  Engl  .  V0\    120,  no.  3.').",.",,  April  Hi.  1920,  pp    :iS9-390,  2  fig«.      Hydro- 
electric aspect.      Watei  power  and  generating  stations.      (Conclude.  I.) 


Switzerland.  The  Wrater-Power  Plant  on  the  Aar  River  (Die  Wasserkraftanlage 
"Gosgen"  an  der  Aare  der  A.-G.  (Elektrizitatswerk  Olten-Aarburgl.  Schwei- 
zische  Bauzeitung,  vol.  75,  nos.  23  and  24.  June  5  and  12,  1920,  pp.  249-254  and 
203-266,  16  figs.  Details  of  turbine  installation,  generators  and  exciters,  trans- 
formers (including  technical  data  for  the  two  transformer  types),  and  water 
supply  of  plant.     (Continuation  of  serial.) 

See  also  Compressed  Air,  Hydroelectric  Plants. 

HYDROGEN 

Electrolytic  Production.  Electrolytic  Production  of  Hydrogen  and  Oxygen  by  the 
British  Armies  (La  production  de  l'hydrogdne  et  de  l'oxygene  par  electrolyse 
aux  armies  britanniques),  T.  A.  Ross.  Revenue  generate  de  l'Electricite,  vol. 
7,  no.  24,  June  12  1920,  pp.  795-801,  19  figs.     Details  of  installation  near  Rouen. 


ICE  PLANTS 

Economical  Operation.  Economy  at  the  Finney  Avenue  Ice  Plant,  St.  Louis,  C. 
Wilkic.  Power,  vol.  51,  no.  25,  June  22,  1920,  pp.  990-994,  12  figs.  Plant  14 
years  old,  with  mediocre  equipment,  is  said  to  be  operating  at  58.6  per  cent 
over  its  rated  capacity  and  to  be  delivering  average  of  8.5  tons  of  ice  per  ton  of 
10,000-B.t.u.  coal.  Such  performance  is  attributed  to  ingenuity  of  manage- 
ment, co-operation  of  operating  force  and  careful  manipulation  of  equipment. 

INDUSTRIAL  MANAGEMENT 

Farming.  Notes  on  Power  Farming,  R.  W.  Lohman.  Jl.  Soc.  Automotive  Engrs., 
vol.  7,  no.  2,  Aug.  1920,  pp.  160-174  and  185,  36  figs.  Paper  discusses  laying  out 
of  a  production  program,  transportation  of  men  and  supplies,  special  imple- 
ments for  raw  land  preparation,  tractor  dynamometers,  large  tractors,  special 
plowing  and  tilling  implements,  four-wheel-drive  tractors  and  road  haulage. 

Production  Control.  Production  Control  Through  a  Routing  Department,  Norman 
G.  Shidle.  Automotive  Industries,  vol.  43,  no.  7,  Aug.  12,  1920,  pp.  322-325,  6 
figs.  Operation  of  production  control  board  and  pneumatic-tube  system  by 
means  of  which,  it  is  said,  large  machine-tool  concern  is  keeping  all  its  machines 
running  efficiently. 

Production  Systems.  Modern  Production  Methods,  W.  R.  Basset.  Am.  Mach., 
vol.  53,  nos.  1  and  5,  July  1  and  29,  1920,  pp.  17-20,  5  figs.,  and  215-219,  9  figs. 
Take  up  planning  of  production  so  that  all  necessary  parts  of  machine  reach 
assembly  floor  at  the  same  time.  Discusses  control  of  work  in  shop  and  describes 
"booth"  system. 

Organizing  for  Production — I.  Eng.  Production,  vol.  1,  no.  8,  Aug.  1920, 
pp.  289-292,  4  figs.  Procedure  in  American  works  manufacturing  automobile 
carburetors. 

Production  Board  at  Marchant  Calculating  Machine  Company.  Metal 
Trades,  vol.  1 1,  no.  8,  Aug.  1920,  pp.  333-336,  6  figs.  Production  board  devised  to 
route  work  in  such  a  way  as  to  make  it  possible  to  determine  at  any  time  present 
status  of  any  job  in  the  factory,  and  to  permit  checking  of  costs   at  any   time. 

Production  Planning  and  Tracing  System.  Iron  Age,  vol.  106,  no.  4,  July 
22,  1920,  pp.  183-185,  4  figs.  System  installed  in  Moreland  Motor  Truck  Co.'s 
plant  at  Los  Angeles,  Cab,  Following-up  record  forms  are  illustrated. 

The  Lincoln  Motor  Production  Plan — X.  Methods  of  Receiving  and 
Storing  Material,  I.  J.  Beatty.  Factory,  vol.  25,  no.  1,  July  1.  1920.  pp.  38-41. 
6  figs.  How  plant  handles  receiving  and  storing  raw  materials  and  completed 
parts  so  that  production  shcedule  is  not  held  back. 

Record  Sheets.  Piecework  System  by  Which  Clerical  Work  is  Done  Almost  Entirely 
by  Office  Machine  (Akkordsystem  mit  fast  ausschlicsslich  durch  Biiromaschinen 
verrichtbaren  Schreibund  Rechenarbcitenl,  Carl  Rusch.  Werkstattstechnik, 
vol.  14,  no.  6,  March  15,  1920,  pp.  164-170,  12  figs.  Gives  illustrations  of  the 
various  record  sheets  and  describes  system  employed  by  machine-tool  concern 
with  650  workmen,  which  manufacturers  tools  used  in  all  the  other  work-shops 
of  a  large  plant. 

Toolroom  Organization.  Toolroom  System,  E.  E.  Hirschhauter.  Am.  Maeh.,  vol. 
53,  no.  8,  Aug.  19,  1920,  pp.  358-360,  9  figs.  System  said  to  have  been  in  suc- 
cessful use  for  last  five  years  in  large  gas-engine  shop. 

See  also  Taylor  System,  Time  Study. 

INDUSTRY 

Socialization  of.  A  German  Industrialist's  Views  on  Socialisation,  Felix  Deutsch. 
Eng.,  vol.  109,  nos.  2838  and  2839,  May  21  and  28,  1920,  pp.  703-704  and  734- 
735.  Facts  and  figures  are  presented  which,  it  is  claimed,  demonstrate  "that 
exaggerated  demands  by  employees  and  workmen  cannot  bring  them  any  benefit, 
but  may  in  a  measurable  distance  of  time  bring  our  (German)  industry  to  a 
standstill,  and  themselves  to  unemployment. 

INDUSTRIAL  ORGANIZATION 

ENGLISH  Works.  The  Organization  of  a  Modern  Engineering  Works,  with  Some 
Observations  Upon  the  Construction  of  Special  Machinery,  the  Science  of  Pro- 
duction, the  Training  of  Pupils  and  Trade  Apprentices,  and  "Welfare,"  Richard 
W.  Allen.  Proc.  South  Wales  Inst,  of  Engrs.,  vol.  36.  no.  1.  July  16,  1920,  pp. 
91-118.  Based  on  organization  of  Messrs.  W.  H.  Allen  Sons  &  Co.,  Queen's 
KnjM'ie.  ring  Works.  Bedford,  England. 

INLAND  WATERWAYS 

Size  of.  Determination.  Determination  of  the  Dimensions  of  Large  Ships  Intended 
for  Inland  Navigation,  and  of  the  Size  to  be  given  to  Inland  Waterways  (De- 
termination des  dimensions  des  bateaux  de  navigation  inte  rieure  de  fort  tonnage 
et  du  gabarit  des  voies  navigables).  Annates  des  Ponts  et  Chaussees,  vol.  55, 
no.  2.  March-April  1920,  pp.  169-192  Study  of  comparative-economy  of  carry- 
ing traffic  in  large  ships  and  in  barges.  It  is  found  that  larger  ships  and  water- 
ways are  more  economical  when  traffic  is  in  excess  of  3,000.000  tons  per  year. 
Memoir  prepared  by  Committee  appointed  by  French  Ministry  of  Public  Works. 
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INSPECTION 

Factory.  Inspection  and  the  Modern  Factory,  O.  B.  Whittaker,  Am.  Mach.,  vol.  53, 
no.  7,  Aug.  12,  1920,  pp.  305-309,  0  figs.     Organization  of  inspection  department. 

INSULATORS 

Paper  Tubes.  The  Manufacture  of  Insulating  Tubes  and  Accessory  Parts  (Hers- 
tellung  von  Isslierrobren  und  Zubehorteilen),  R.  Stock.  Werkstattsteehnik, 
vol.  14,  nos.  4  and  5,  Feb.  15,  and  March  1,  1920,  pp.  97-100  and  146-151, 122  figs. 
Details  of  an  automatic  roller-cutting  machine  for  cutting  paper  rolls  from  which 
the  insulating  tubes  are  made:  tube-molding  machines  for  flexible  tubes;  revolving 
paper  roll  holder  attached  to  molding  machine  for  manufacture  of  spiral 
tubes:  method  and  device  used  for  impregnating  tubes,  etc.  Sectional  dia- 
gram of  plant  for  manufacture  of  insulating  tubes  is  shown. 

INTERCHANGEABLE  MANUFACTURE 

Gages  for.  Gages  in  Interchangeable  Manufacturing — II,  Earle  Buckingham. 
Machy,  (N.Y.),  vol.  26,  no.  12,  Aug.  1920,  pp.  1112-1117,  19  figs.  Types  of 
gages  and  gaging  devices  employed  in  manufacture  of  interchangeable  parts. 

INTERNAL-COMBUSTION  ENGINES 

Developments.  Progress  in  the  Field  of  Internal-Combustion  Engines  (Neuerungen 
auf  dem  Gebiete  der  Verbrennungskraftmaschine),  Wirtschattsmotor,  nos.  2 
and  3.  Feb.  and  March  1920,  pp.  25-27  and  23-24,  2S  figs.  Details  of  device 
for  cooling  ports  in  2-stroke  internal-combustion  engine;  method  of  operation 
patented  by  the  Berlin  Construction  Co.,  Ltd.,  by  means  of  which  greater  power 
is  obtained;  new  form  of  exhaust  conduit  for  2-stroke  engines;  by  H.  Baer, 
Breslau;  new  2-stroke  engine  of  H.  Ganthier,  Liege,  Belgium;  Daimler  engine 
with  three  rows  of  cylinders;  a  combined  starting  and  fuel  valve  of  F.  Krupp 
Corp.,  Kiel,  etc. 

See  also  Aeroplane  Engines;  Automobile  Engines,  Diesel  Engines,  Gas  Engines, 
Heavy-Oil  Engines,  Kerosene  Engines;  Oil  Engines. 

IONIZATION 

Theory  op.  On  the  Theory  of  Ionization  by  Collision,  P.  O.  Pedersen,  Lond.,  Edin- 
burgh, and  Dublin  Philosophical  Mag.  &  Jl.,  of  Sci.,  vol.  40,  no.  325.  July  1920, 
pp.  129-137,  6  figs.  Writer  refers  to  assumption  by  N.  R.  Campbell  in  article 
in  this  journal  (vol.  23,  1922,  p.  400)  and  claims  he  does  not  give  exact  solution 
but  claims  exact  solution,  deduction  of  which  is  given,  is  quite  simple  and  may  be 
given  a  form  to  which  Townsend's  measurements  may  easily  be  applied,  which  is 
not  true  of  the  Campbell  formula. 

IRON 

Reclamation  from  Non-Ferrous  Materials.  Reclaiming  Iron  from  Non-Ferrous 
Materials,  Hubert  Hermann.  Blast  Furnace  &  Street  Plant,  vol.  8,  no.  8,  Aug. 
1920,  pp.  442-445,  10  figs.  Description  of  method  of  reclaiming  iron  from  non- 
ferrous  materials  for  remelting  and  to  prevent  damages  to  machines  Srom  pieces 
of  iron. 

IRON  FOUNDING 

Modern  Practice.  The  Production  of  Good  Iron  Castings,  Richard  Moldenke,  Iron 
Age,  vol.  106,  no.  4.  July  22,  1920,  pp.  191-193.  Discusses  sulphur  problem, 
use  of  sea  coal  and  selection  of  pig  iron  and  scrap.  (To  be  continued.)  Address 
delivered  at  convention  of  Southern  Metal  Trades  Assn. 

IRON  METALLURGY 

Electric  Smelting.  Electric  Smelting  or  Iron  Orewit  Coke,  George  Stig.  Chem. 
&Met.Eng,vol.  23,  no.  1,  July  7,  1920,  pp.  29-31.  Gives  data  on  run  with  coke 
which,  it  is  said,  demonstrated  that  electrometal  furnace  is  suitable  for  operation 
with  coke,  and  writer  is  of  opinion  that  a  correctly  designed  furnace  of  described 
type  at  present  should  give  best  results  economicaslly,  and  also  that  in  order  to 
obtain  results  economically,  large  furnace  should  be  employed.  Translated 
Tcknisk  Ukeblad. 


Hocrs  of  Wosk.  The  Hours  of  Work  Problem  in  Five  Major  Industries.  Natl. 
Industrial  Conference  Board,  no.  27,  March  1920,  91  pp.,  2  figs.  Summary  of 
investigations  thus  far  made  by  Nat.  Industrial  Conference  Board  of  effects  of 
changes  in  weekly  hours  of  work  on  output  and  health  of  workers. 


See  also  Trade  Unions. 


K 


KEROSENE  ENGINES 

Marine.  Six-Cylinder  90-B.H.P.  Paraffin  Marine  Motor.  Eng.,  vol.  109,  no.  2842, 
June  18,  1920,  pp.  820-821,  9  figs.  Grankshaft  bearings  are  held  in  lower  half  of 
crankcase,  caps  being  on  top  of  shaft  instead  of  beneath  as  is  usual  in  motor  car 
practice. 


LATHES 


Turret.  Hexagon  Turret  Lathe.  Eng.,  vol.  110,  no.  2S48,  July  30,  1920,  pp.  146- 
147,  4  figs.  Machine  designed  specially  for  bar  work.  All  movements  are  ope- 
rated by  power. 

Libby  Turret  Lathe  Practice.  Machy.  (N.Y.),  vol.  26,  no.  12,  Aug.  1920, 
pp.  1132-1139,  23  figs.  Tooling  equipment  employed  by  International  Machine 
Tool  Co.,  Indianapolis  ,Ind.,  in  machining  work  on  Libby  turret  lathe. 

LIGHTING 

Churches.  The  Artificial  Lighting  of  Churches,  John  Darch.  Illuminating  Engr., 
vol.  13,  no.  5,  May  1920,  pp.  142-157  and  (discussion),  pp.  157-163,  21  figs. 
Engineering  technique  and  artistic  aspect  of  problem  are  discussed  and  rules 
for  church  lighting  are  formulated. 

Corona  Lamps.  Gaseous  Conduction  Light  from  Low-Voltage  Circuits,  D.  McFarlan 
Moore.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  8,  Aug.  1920,  pp.  733-742,  32 
figs.  Tests  showed  that  efficiency  of  Corona  lamps  is  the  same  whether  operating 
on  a-c.  or  d-c.  circuits  and  the  same  on  arc.  circuits  over  wide  oltage  range  and 
wide  range  of  intensities.  Candle  power  was  found  to  be  greater  with  radiators 
of  large  area,  and  power  factor  to  be  about  85  per  cent. 

Street.  Regulation  of  Street;  Series  Lamps  in  Practice  on  Milwaukee's  System,  F  A. 
Vaughn.  Jl.  Western  Soc.  of  Engrs.,  vol.  25,  no.  11,  July  20,  1920,  pp.  374-403, 
29  figs.     Scheme  of  connections  and  records  of  operation. 

Tendenciei  in  Ornamental  Street  Lighting,  L.  A.  S.  Wood.  Elec.  World, 
vol.  76,  no.  7,  Aug.  14,  1920,  pp.  324-325,  1  fig.  Parkway  system  is  discussed 
and  suggestions  regarding  installation  are  made. 

LIGNITE 

Briquetting.  Advantages  of  Coal-Handling  Equipment  for  Use  Over  the  Drying 
Apparatus  in  Lignite  Briquetting  Works  (Ueber  die  Wirtschaftliehkeit  einer 
Zufuhrungsvorrichtung  auf  den  Kohlenboden  iiber  den  Trockenapparaten  in 
Brikettfabriken).  Otto  Schuster,  Braunkohle,  vol.  18,  no.  49,  March  6,  1920, 
pp.  653-654,  Describes  Schuster  apparatus  used  successfully  in  number  of 
works  with  which  it  is  possible  to  obtain  increased  and  regular  amount  of 
dried  product,  and  which  prevents  bulging  and  heaping  of  coal  above  the 
opening  for  receiving  coal  in  drying  apparatus. 

Dkiebs.  The  Completeness  of  the  Evaporation  Obtained  in  the  Large  Driers  Used  in 
Lignite  Briquetting  Works  (Die  Vollstandigkcit  der  Verdunstung  beim  Gross- 
trockner  der  Pressbraunkohlenwerke),  G.  Achilles.  Braunkohle,  vol.  18,  no. 
47,  Feb.  21,  1920,  pp.  621-623.  Points  out  that  to  obtain  economic  operation  of 
a  large  drying  apparatus  the  evaporation  should  be  as  complete  as  possible  with 
a  minimum  of  excess  air. 

See  also  Mine  Hoisting,  Bucket  Elevator  for. 

LIME 

Hydrated.  Test  Data  on  Lime  in  Concrete  and  Mortar.  Tj  rrell  IV  sin  rtzer.  Nat. 
Lime  Assn..  bul.  no.  303.  1920,  19  pp.,  4  figs.  Study  of  certain  tests  and  ex- 
periments upon  effects  of  hydrated  lime  when  added  to  concrete  mixtures  under 
varying  conditions  and  for  various  purposes,  together  with  comments  and  field 
observations. 

LOCOMOBILES 

Compound  with  Superheater.  Compound  Locomobile  with  Superheater.  Eng.. 
vol.  109,  no.  2840,  June  4,  1920,  pp.  766-768,  8  figs.  Engine  is  two-cylinder 
compound  mounted  on  cylindrical  tubular  boiler.  Cylinders  arc  13  in.  ami 
25  in.  in  diameter  by  22  in.  stroke.  Valves  are  of  balanced  piston  type.  Engine 
is  built  by  Messrs.  Marshall,  Sons  &  Co.,  Ltd.,  Gainsborough. 

LOCOMOTIVE  BOILERS 

Table  Grates  vs.  Finger  Grates.  Report  on  Front  Ends,  Grates  and  Ash  Pans. 
Ry.  Mech.  Engr.,  vol.  94,  no.  7,  July  1920,  pp.  450-452.  Report  presented  to 
Railway  Fuel  Association.  Describes  tests  made  to  determine  what,  if  any, 
saving  could  be  effected  by  using  table  gratis  in  place  of  finger  grates  in  loco- 
motives burning  Gallup  coal.  Saving  was  small,  considerable  loss  being  due 
to  necessity  of  replacing  finger-grate  bars,  because  fingers  burned  off. 


LABOR 

American  Mobility  of.  Mobility  of  Labor  in  American  Industry,  PaulF.  Brissenden 
and  EmU  Frankel.  Monthly  Labor  Rev.,  vol.  10,  no.  6,  June  1920,  pp.  36-56, 
2  figs.  Notes  on  definition  and  measurement  of  labor  mobility:  scope  and  limi- 
tations of  the  basic  data:  seasonal  influences  on  labor  mobility,  and  length  of 
service  as  a  factor;  effect  of  employment  policy  on  labor  stability,  etc.  Summary 
review  of  bulletin  to  be  published  by  Bur.  of  Labor  Statistics. ' 

Great  Britain.  What  the  British  Worker  is  Thinking,  Clarence  H.  Northcott. 
Indus.  Management,  vol.  60,  no.  2,  Aug.  1920,  pp.  96-99.  It  is  said  that  British 
worker  "wants  a  richer  and  a  fuller  life,  with  a  higher  status  and  a  more  adequate 
recognition  of  himself  as  a  human  being,"  and  it  is  pointed  out  that  employers 
who  do  not  recognize  this  "may  expect  industrial  unrest,  endless  friction,  dimi- 
nished output  and  considerable  trouble. 


LOCOMOTIVES 

Bagasse-Burning.  Burning  Bagasse,  Clark  Y.  McGown.  Combustion,  vol.  3,  no. 
2,  August  1920,  pp.  22-24,  1  fig.  Author  shows  that  principles  involved  and 
results  secured  in  burning  bagasse  are  very  similar  to  coal  burning. 

Carbocoal  for.  Use  of  Carbocoal  on  Locomotives.  George  E.  Scherick,  Jr.  Ry. 
Mech.  Engr..  vol.  94.  no.  7,  July  1920.  pp.  452-453.  Testa  Bhowed  thai  car- 
bocoal has  many  advantages,  one  of  the  chief  of  them  being  that  it  is  a  smokeless 
fuel.     Paper  read  before  Railway  Fuel  Association. 

Fuel  Tests.  Locomotive  Fuel  Tests  on  the  Great  Central  Railway  Ry  <',;,z  ,  vol. 
33.  no.  2,  July  9,  1920,  pp.  00-62,  1  fig.  Results  obtained  with  locomotives  equip- 
ped for  burning  ordinary  coal,  colloidal  fuel,  and  pulverized  coal. 
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Santa  Fe  Locomotive  OH  Burning  Practice  and  Fuel  Per- 
formane  hnstengel.     Ky.  Mech.  Engr.,  vol.  94,  no.  7.  July  1920, 

pp  449-450.  Santa  IV  System  has  approximately  3160  locomotives,  of  which 
two-thirds  use  coal  and  one-third  use  oil  as  fuel.  Tests  show  evaporate  efficien- 
cy of  oil  is  about  25  per  cent  more  than  coal  for  hand-fired  and  40  per  cent  more 
than  eoal  for  stoker-fired    locomotives.     Also   showed    that   installation   ami 

maintenance  of  brick  arch  cannot  be  justified  in  oil-burning  locomotives.    I  i 

paper  read  before  Railway  Fuel  Association. 

.Steam  Separators  for.  Purification  of  Steam  for  Locomotives  (Reinigung  des 
Dampfesfur  Lokomotiven  und  deren  Wirtschaft).  Kwald  .Mees.  Organ  fiir  die 
Fort  set  I  awesens,  vol.  57,  no.  5,  March  1,  1920.  pp.  68-71,  2 

in  devices  such  as  the  Kappe's  baffle  use  on  the  Prus- 
;-''"'  "  >  lb  — 'an  railroads,  and  describes  centrifugal  steam  separator  patented 
by  author  and  constructed  for  locomotives  and  stationary  boilers,  consisting  of 
a  cylindrical  vessel  in  which  steam  enters  and  is  conducted  through  a  spiral- 
shaped  conduit  until  it  reaches  '.utlet  in  the  center. 

LUBRICANTS 

STANDARD.  Government  Standards  for  Oils  and  Greases.  Power,  vol.  52,  no  3, 
Jul}  -'ii  1920,  pp.  99-103,  1  fig.  Abstract  of  report  of  United  States  Govern- 
ment 3  committee  on  Standardization  of  Lubricants. 

LUBRICATING  OILS 

Specifications  Writing  Specifications  for  Lubricating  Oils  and  Greases,  A.  A. 
potter  and  A.  J.  Mack.  Flee.  World,  vol.  76.  no.  6,  Aug.  7,  1920,  pp.  281-282. 
General  properties  of  oils  which  have  bearing  on  specifications.  Typical  speci- 
fications for  turbine,  dynamo  and  other  oils. 

Voltol.  Friction  in  Journal  Bearings  When  Lubricated  by  Mineral  Oil  to  which 
Voltol  Has  Keen  Added  and  under  Variation  of  Speed  and  Temperature  (Die 
Keibung  m  Gleitlagern  bei  Zusatz  von  Voltol-Oel  zu  Mineralol  und  bei 
VerSnderung   der    Umlaufzahl    und   der   Temperatur).     C.    Biel.-    Zeitschrift 

des  Vereines  deutscher  Ingemeuic.  vol.  64,  nos.  25  and  26,  June  19and  26,  1920, 
pp  449-4o2  and  483-485,  9  figs.  It  is  demonstrated  by  a  number  of  tests  carried 
out  in  191.,  :,t  the  leehmcal  High  School,  Carlsruhc.  that  a  mixture  of  mineral 
oil  and  voltol  acts  differently  from  pure  mineral  oil  of  the  same  viscosity 
and  reasons  therefor  are  given.  Gives  some  new  expressions  for  dependence 
"  Ir"'"""  ""  -|»ed.  temperature  and  viscosity,  which  are  said  to  agree  with 
those  «/i  formei  rcearehe, 

LUBRICATION 

Gebm  Pboci  sa  The  Germ  Process  of  Lubrication,  Henrv  M.  Wells  and  James  Ed. 
Southcombe.     Ry.  Rev.,  vol.  67,  no.  2,  July  10,  1920,  pp.  45-48.     It.  is  de- 

,""l"  "  ""!  bj    laboratorj   pr ses  that  increased  value  of  compounded  oils 

1S(1"  '   '",  "'em  ot  fatty  acids  introduced  as  impurities  with  vegetable 

or  animal  oils  added  to  mineral  oil  as  per  Formula  or  specification.  By  addition 
ot  tatty  acids,  U  is  aid,  authors  have  been  able  to  duplicate  and  even  improve 
on  results  yielded  bj  compounded  oils  and  with  a  degree  of  economy  measured 
''y  ,'  '  •  •''   :""'  animal  oils  formerly  employed.     From  paper  read  at 

Nat     Petroleum  Assn. 


MAGNETOS 

French  Machines.  Magneto  Industry  in  France  (L'industrie  dc  la  magneto  d'allu- 
mage  en  France),  H.  W.  Porrct.  Technique  Moderne,  vol.  12,  no.  1,  Jan.  1920. 
pp.  25-28,  17  figs.     High-tension  machines.     (Continuation  of  serial.) 

Wyco  Type.  Two  Types  of  Magneto  that  Employ  the  Magnetic  Bridge  Principle. 
Automotive  Industries,  vol.  43,  no.  6,  Aug.  5,  1920,  pp.  256-257,  4  figs  Wyco 
magnetos.  One  has  reciprocating  armature  and  in  the  other  armature  is  on 
periphery  of  flywheel. 

MALLEABLE  CASTINGS 

Annealing.  Annealing  Mailable  in  Tunnel  Kiln,  H.  E.  Diller  Foundry  vol  48 
no.  16,  Aug.  15,  1920,  pp.  638-644,  11  figs.  Kiln  of  tunnel  type  used  for  con- 
tinuous annealing  at  plant  of  Saginaw  Malleable  Iron  Co. 

MARINE  ENGINES 

Forced  Lubrication.  Forced  Lubrication  for  Marine  Engines.  W.  C.  Owen.  Int 
Marine  Eng.,  vol.  25,  no.  8,  Aug.  1920,  pp.  662-664,  2  figs.  Application  of 
forced  lubrication  to  reciprocating  engines;  arrangement  for  oiling  main  bear- 
ing, crank  pins  and  crossheads. 

Still  vs.  Sulzer  Types.     "Still"  and  "Sulzer"  Marine  Engines.  William  Denny. 
*  SV-iY       1,10•  V°-  2840'  July  16'  1920,  PP'  98-100,  8  figs.     Comparative  tria'ls 
ot   Still  and   Sulzer  engines  under  actual   working  conditions  on  board  ship. 
Paper  read  before  Inst.     Naval  Architects. 

See  also  Diesel  Engines,  Kerosene  Engines. 


MARINE  FITTINGS 


Characteristics 


.CTERISTICS.  Marine  Brass  Goods  and  Fittings,  Peter 
Industry  (N.Y.),  vol.  18,  no.  8,  Aug.  1920,  pp.  351-352,  6  fi 
of  marine  fixtures  as  distinguished  from  standard  lines 


W.    Blair.     Metal 
figs.     Cahracteristics 


M 


MEASURING  MACHINES 

Universal  Universal  Measuring  Machine.  Engr.,  vol.  129,  no.  3358,  Mav  7,  1920, 
pp.  472-473,  and  p.  476,  9  figs,  partly  on  2  supp.  plates.  Type  designed  by 
feociete  Genevoise  d  Instruments  Physique  of  Geneva,  which  is  said  to  enable 
absolute  measurement  to  be  made  with  accuracy  of  0.00005  in. 

METAL  SPRAYING 

Methods.  Metal-Spraying  Methods  in  Art  and  Industry  (Die  Megallspritzverfah- 
ren  in  Kunt  und  Industrie).  Der  praktische  Maschinen-Konstrukteur.  vol. 
53,  nos.  7  and  9,  Feb.  19  and  March.  4  1920,  pp.  27-30  and  36-38,  3  figs.  Deals 
with  benoop  metal-spraying  process  and  the  various  discoveries  of  Thurston, 
Morf,  and  others. 

METALS 


-MACHINE  SHOPS 

1    e  Wor^  of  Messrs.  Clayton  and  Shuttleworth,  Ltd.,  at  Lincoln      En°- 
vol   109,  n,  -   2840  and  2841,  June  4  and  11.  1920,  pp.  741-747,  30  figs  ,  and  778- 
,"'    "    ''-■       Steam  and    electric   road   tractors,   railway   rolling  stock,   drop 

d  stei  I  forgings  are  manufactured  in  worl 

„  .    "|f  Worl  i  of  Messrs  Marshall,  Sons  and  Co.,  Ltd.,  Gainsborough.     Eng., 

ol.  109    nos    2837  and  2838,  May  14  and  21.   [920,  pp    635-641  and  p.  652 

ind  670-675  and  686,  20  figs  .  partly  on  3  supp.  plate,.     Historical 

'■"''  "'  development      Works  manufacture  portable  engines,  road  roller, 

,r:"''  I'"  on  '.biles,   fiM.,|  engine,.   ,  (.■. 

,.,,,  '""'  V",,:    ,"'   Messrs    William  Foster  t Co.,  Ltd.,  Lincoln.     Eng..  vol. 

109,  n0    2843,  June  25.  L920   pp   847-850,   15  figs    partly  on   1  supp.  plates 
*d  locomotives,   threshing  machines  and   other  farm   machinen 
are  constructed      Wai  tanks  were  developed  in  these  shops. 


Testing.  Mechanical  Testing  of  Metals  (La  pratique  des  essais  mechamqucs  des 
metaux),  .lean  Durand.  Genie  Civil,  vol.  77,  no.  1,  July  3,  1920.  pp  8-11, 
4  hgs  Rules  defining  testing  practice,  formulated  bv  Commission  perma- 
nente  de  Standardization. 

X-Ray  Studies.  Some  Studies  of  Metals  by  Means  of  X-Rays.  S.  Nishikawa  and  G. 
Asahara.  1  hysieal  Rev.,  vol.  15,  no.  1,  see.  series,  Jan.  1920,  pp.  3S-45,  18  figs, 
on  3  supp.  plates.  By  passing  a  narrow  beam  of  heterogeneous  rays  through  a 
thin  sheet  of  metal,  a  pattern  may  be  photographically  recorded  which  depends 
on  crystalline  structure  of  metal.  Authors  have  used  this  phenomenon  to  study 
effect  of  rolling  and  subsequent  annealing  on  various  metals,  and  results  are 
given  m  the  case  of  various  metals.  It  was  shown  that  the  various  metal, 
differ  greatly  m  their  response  to  annealing. 

METALLURGY 


M  U'lll\i:  TOOLS 

""■'  '"  iM.     Herringbone  Gears  for  Machine  Tools,  Nikola  Trbo- 

(N  i    I,  vol.  26.  no.  12,  Aug,  1920,  pp.  1164-1169,  6  figs.     Ad- 

l%™  '       o    hernngbone  gears  and  methods  employed  in  cutting 

,,'r,      "\  l:;'    ',?     ,A  ?'  '^Better  Han 0  Betw<*"  Theory  and  Fractice- 

111    ,   Machj      London)    i-ol    16    no    110,  Aug    1920,  pp   546-548,  5  figs      Ex- 
B™P|^  ol   ' '■'    machine  tools  lacking  accessibility  for  making 

Sr,sl"/.  "  ^  "'■'",  &cen1  Machine  I-.I  Development,  -XIII,  Joseph 
i1"'";,'  '•,"?'  V"1  "*'•  ""  2839,  May  28,  1920,  pp.  707-710,  l«i  figs 
Spindl     and  bi  arn i  machine  tools.  '   "' 

M  V.GNESIUM  ALLOYS 

D°W    Wufv  ■>'Uv^,V,^\.,',l.n[":r  ,  '     '    '""ki"s'     Ir"»  A«e'  v<*  106,  no. 

i  ..in  i ,  __    I.,'  i,  ,,  ,    193-194     Ifij        Dow  metal  manufactured  by  Dow  f'he- 

"-""■'    Midland  Mich.,    aid  to  be  lightest  metal  known  which  ^adapted to 

'    "'   '-   - f-"'""'   electrolytically   


Oxygen,  Uses  in.  The  Future  of  Oxygen  Enrichment  of  Air  in  Metallurgical  Opera- 
c'?nrc  FYp'  Cottrc11-  Chem.  &  Met.  Eng.,  vol.  23.  no.  2,  July  14,  1920.  pp 
53-56.  Discusses  apparent  possibilities  of  applying  cheap  oxygen  to  various 
standardized  metallurgical  operations,  permitting  closer  economy  of  blast- 
furnace fuel,  reducing  atmospheres  in  the  open-hearth,  and  low-silicon  iron 
to  converter.       Paper  presented  before  Am.  Iron  &  Steel  Inst. 

METEOROLOGY 

Aeronautics,  Relation  to.  Meteorology  and  Aeronautics.  Air  Service  Informa- 
tion Circular  vol.  I,  no.  77,  May  12,  1920.  8  pp  ,  2  figs.  Location  and  lay- 
out ol  Hying  fields,  exploration  of  upper  air,  forecasts,  light  charts  and  magnetic 
cnjirts. 

MILLING 

Power  Consumed  in.  Power  Consumed  in  Milling.  Fred  A.  Parsons.  Am  March 
vol.  53,  no.  7,  Aug.  12,  1920.  pp.  315-316,  1  fig.  Investigation  of  variables 
anecting  power  consumed  in  milling  was  undertaken  for  purpose  of  construc- 
ting slide  rule  which  would  indicate  For  various  cuts  power  required,  and  there- 
fore, machine  best  adapted  for  job.  Data  were  obtained  in  tests  made  bv 
Kempsmith  Manufacturing  Co.  on  various  Kempsmith  millers 
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MINES 

Rescue  Apparatus.  The  Mine  Rescue  Apparatus  Research  Committee.  Colliery 
Guardian,  vol.  120,  no.  3109,  July  30,  1920,  pp.  312-314.  Experimental  re- 
sults obtained  in  Edingburg  during  last  two  years,  and  description  of  new 
or  improved  methods  and  apparatus  which  are  outcome  of  investigation.  (To 
be  continued.) 

Shaft  Illumination*.  Recent  Improvements  in  the  Illumination  of  Mine  Shafts 
(Die  neuren  Fortschritte  der  Grubenbeleuchtung).  Elcktrotechnischer  An- 
zeiger,  vol.  37,  no.  31,  Feb.  24,  1920,  pp.  147-148,  2  figs.  Describes  new  pa- 
tented construction  by  Schneider  &  Co.,  Frankfurt,  in  which  the  opening  of  a 
hinged  lamp-protecting  globe  cuts  off  current  from  the  incandescent  lamp 
before  the  explosive  firedamp  can  enter. 

Safety.  Use  of  Stenches  as  a  Warning  in  Mines,  S.  H.  Katz,  V.  C.  Allison  and  W.  L. 
Egy.  Dept.  of  Interior.  Bur.  of  Mines,  technical  paper  244,  1920,  31  pp., 
5  figs.  Opinion  is  stated  that  placing  of  stenches  in  compressed-air  lines  of 
mine  to  warn  miners  of  danger  offers  certain  advantages  over  use  of  electric 
bells  or  other  means  of  warning.  Of  24  chemicals  examined,  butyl  mercap- 
tan,  ethyl  mercaptan,  amyl  acetate,  butyric  acid  and  valeric  acid  were  found 
most  promising  for  mine  warnings, 

Shaft  Houses.  Building  Reinforced-Concrete  Shaft  Houses,  J.  Ellzcv  Hayden  and 
Lucien  Eaton.  Min.  &-  Metallurgy,  no.  104,  Aug.  1920.  pp.  25-26,  2  figs.  Plan 
adopted  at  Cliffs  shaft  mine  of  Cleveland  Cliffs  Iron  Co.,  Ishpeming,  Mich., 
calling  for  reinforced-concrete  building  33  ft.  square  inside  at  ground  level, 
with  solid  vertical  walls  for  31  ft.,  then  tapering  to  21  ft.  square  at  eaves  at 
height  of  88  ft.  9  in.,  with  pyramidal  roof.      (Abstract.) 

Ventilation.  Mechanical  Ventilation  at  Lake  Mine,  Lucien  Eaton.  Min.  & 
Metallurgy,  no.  1G4.  Aug.  1920,  pp.  28-29,  1  fig.  Air  goes  down  airshaft.  to  415- 
ft.  sublevel.  where  it  is  split  in  two  and  passes  up  to  398  ft.  sublevel  through 
raises.  Ventilation  of  stopes  along  route  of  air  current  is  by  diffusion  aided 
by  movement  of  cars  and  by  some  leakage  through  caved  ground.  An  average 
of  223  cu.  ft.  per  minute  per  man  is  provided.      (Abstract.) 

MOLYBDITE 

Deposits,  I".  S.  Molybdite.  Its  Occurrence.  Detection  and  Determination  in 
Partly  Oxidized  Molybdenite  Ores,  J.  P.  Bonardi.  Chem.  &  Metallurgical 
Eng.,  vol.  23,  no.  5,  Aug.  4,  1920,  pp.  205-200.  Review  on  composition  of 
molybdite  ore,  its  occurrence  and  concentration.  Chemical  tost  for  molyb- 
dite in  presence  of  molybdenite.  Outline  of  methods  for  qualitative  and 
quantitative  analysis. 

MONEI,  METAL 

Casting.  Pointers  on  Casting  Moncl  Metal,  Reginald  Trautschold.  Foundry,  vol. 
48,  no.  16,  Aug.  15.  1920,  pp.  649-G51,  4  figs.  Difficulties  to  be  met  by  reason 
of  high  melting  point  and  large  shrinkage. 

Machining  Casting-;.  Machining  Monel-Metal  Castings,  A.  J.  Hanlon.  Am. 
Mach.,  vol.  53,  no.  v.  Aug.  19,  1920.  pp.  341-343,  6  figs  Specifications  for 
lathe  tools  for  turning  and  threading  monel-metal  castings. 

MORTARS 

Cement-Lime.  Ideal  Brick  Mortar,  James  S.  Macgregor.  Nat.  Lime  Assn.,  bul. 
no.  300.  1920.  29  pp.  13  figs.  Results  of  experiments  made  at  Columbia 
University.  Object  was  to  indicate  what  value,  from  standpoint  of  strength, 
better  bearing  surface  given  to  bricks  possessed  when  laid  up  with  cement-lime 
mortars  of  varying  proportions,  and  to  determine  practical  effect  of  strength 
when  bricks  absorbed  portion  of  moisture  from  mortar  and  thus  robbed  mortar 
of  moisture  needed  to  hydrate  and  harden  cement. 

Fireclay.  Fireclay  Mortars  for  Laying  Fireclay  Brick,  Raymond  M.  Howe.  Chem. 
&  Metallurgical  Eng.,  vol.  23,  no.  6,  Aug.  11.  1920,  pp.  232-234,  7  figs.  Experi- 
ments conducted  at  Mellon  Inst...  of  Industrial  Research.  Data  obtained 
show  that  addition  of  lime.  Portland  cement,  asbestos,  and  salt  affects  quality 
of  fireclay,  addition  of  only  5  per  cent  of  these  materials  lowering  fusion  point 
about  200  desr.  fahr.  Waterglass  and  carborundum  did  not  exert  so  marked 
an  influence. 

MOTOR-TRUCK  TRANSPORTATION 

Coal.  What  the  Deep  Vein  Coal  Co.  Has  Learned  About  the  Ship-by-Truck  Move- 
ment. Donald  Baker.  Coal  Age.  vol.  18,  no.  6.  Aug.  5,  1920,  pp.  278-281.  2 
figs.  It  is  said  that  five-ton  motor  trucks  are  able  to  haul  coal  for  short  dis- 
tances cheaper  than  railroads  and  can  deliver  it  to  customer's  cellar  for  much 
less  than  combined  rail  and  wagon  charge. 

Comparison  with  Railways.  Motor  Truck  vs.  Railway  (Lastkraftwagen  oder 
Eisenbahn?).  H.  Christfreund.  Verkehrstechnik,  vol.  37,  no.  G,  Feb.  25, 
1920,  pp.  77-80,  2  figs.  Investigation  of  the  experience  of  extending  railroad 
system  by  branche  lines  consisting  of  motor  trucks.  Tables  giving  transpor- 
tation costs  per  ton-kin.  of  the  most  important,  commoner  kinds  of 
bulk  freight  transported  by  railroad  and  by  a  5-ton  Ben/,  steel-tired  motor 
truck  with  4-1  to  50-hp.  engine,  and  running  at  a  speed  of  1.1  km.  per  hr.,  toget  her 
with   overhead   costs,   etc. 

Electric.  Electric  Truck  Transportation  as  Developed  in  Germany,  Ernst  Valen- 
tin. Automotive  Industries,  vol.  42,  no.  4,  July  22.  1920,  pp,  162-167,  lfi  figs. 
Problem  of  transporting  goods  and  foodstuffs  in  interior  where  supply  of 
gasoline  is  low  and  skilled  drivers  scarce.  Heavy  electric  truck  chosen  as 
solution.  Principal  feature  is  standardized  storage  battery  and  charging 
methods  adopted. 

Long-Distance  Haul.  Saving  a  Ton  on  the  Long-Distance  Truck  Haul.  Auto- 
motive Industries,  vol.  43,  no.  7,  Aug.  12,  1920,  pp.  308-310  and  p.  320,  5 
figs.  It  is  claimed  that  truck  often  carries  unnecessary  load  because  body  is 
improperly  designed.  Considerations  of  body  design  with  a  view  to  diminish- 
ing weight  are  presented. 


Gasoline  vs.  Steam  Vehicle.  Road  Transport  bv  Steam  Vehicles,  P.  W  Robson 
Eng.,  vol.  110,  no.  2847,  July  23,  1920,  pp.  123-126,  9  figs.  Comparative  costs 
ol  hauling  five  tons  per  mile  by  various  steam  and  gasoline  ears  are  given  and 
it  is  estimated  that  annual  saving  over  15,000  miles  bv  u-e  of  steam  against 
gasoline  vehicles  is  85.000  per  vehicle.     Paper  read  before  Instn    Mecb    Engrs. 

MOTOR  TRUCKS 

German.  Analysis  of  German  Trucks  by  the  Motor  Transport  Corps.  \V.  E.  N'oakes. 
Automotive  Industries,  vol.  42,  no:  23,  June  3,  1920.  pp.  1250-1252,  3  figs. 
Details  of  the  Arbenz  engine,  which  is  four-cylinder,  434  by  li  in.  bore  and  stroke, 
4-point  suspension,  suspension  by  upper  half  of  crankcase.  It  is  said  that 
good  judgment  has  been  shown  in  designing  this  type  in  regard  to  service, 
as  all  parts  are  accessible.  Report  on  truck-  surrendered  to  A  E.F.  (Con- 
tinuation of  serial.) 

Scammell.  The  Scammell  Chassis.  Automobile  Engr.,  vol.  10.  no.  140.  July  1920, 
pp.  268-271,  10  figs.  Interesting  features  of  a  British  design  embodying  low 
chassis  weight  with  carrying  capaoitj  as  high  as  7 '  2  tons. 

Specifications.  Internal-Combustion  Truck  Specifications.  Power  Wagon,  vol. 
24,  no.  189,  Aug.  1920,  pp.  30-49.  List  of  American  trucks  from  500  to  2,000 
tons  capacity. 

Spring  Wheels  for.  Spring  Wheels  for  Motor  Trucks  (Federnde  Etader  fur  Last- 
kraftwagen), Rud.  Urtel.  Motorwagen,  vol.  23,  nos.  5  and  G.  Feb.  20  and 
29, 1920,  pp.  83-90  and  112-122,  40  figs.  Account  of  tests  to  determine  effect  of 
springs  inside  of  metal  tires  of  motor-truck  wheels  as  a  substitute  for  rubber 
tires.  Results  show  that  the  springs  exert  influence  only  at  high  speed,  and 
the  stiffer  the  spring,  the  greater  the  speed  at  which  its  influence  begins  to 
take  effect.     Possibilities  of  improvements  of  spring  wheels  are  suggested. 

Types  for  Special  Purposes.  Modern  Motor-Truck  Types  for  Special  Purposes 
(Moderne  Lastwagentypen  fur  besondere  Zwecke)*  Albert    '  Ulge- 

meine  Automobil-Zeitung,  vol.  21,  no.  8,  Feb.  21,  1920.  pp.  21-22.  5  figs.  Details 
of  a  brick  transportation  truck  of  the  Mannesmann  Mulag  Motor  Truck  Corp. 
and  the  H.  Bussing  truck,  both  constructed  with  a  view  to  reducing  time  of 
loading  and  unloading;  a  new  type  of  truck  for  transportation  of  alcohol  and 
a  truck  for  transportation  of  implements,  both  of  the  Xat.  Automobile  Corp. 

MOTORS!!  IPS 

Diesel-Engined.  The  Motor  Ship  "Narragansett."  Eng.,  vol.  109,  no.  2839,  May 
28,  1920.  pp.  710-719  and  p.  722,  18  figs,  partly  on  2  supp.  plates  Dead- 
weight capacity,  10.050  tons;  draft.  2G  ft.;  cargo-carrying  capacity.  9.1511 
tons.  Vessel  is  oil  tanker  and  contains  10  main-cargo  oil  tanks  divided  longi- 
tudinally by  center  bulkhead  and  fitted  with  trunk  hatches  to  upper  deck,  each 
hatch  having  a  vent  pipel 

Electrically  Welded.  The  Electrically-Welded  Ship  "Fullagar",  Eng.,  vol.  10, 
no.  2844,  July  2,  1920,  pp.  25-2G,  11  ligs.  Dimensions:  Leigth,  150  ft  bi  am, 
23  ft.  9  in.;  depth  main  deck.  11  ft.  6  in.;  draft  11  ft.  !  111  ;  dead-n  ight,  500 
tons,  cargo  capacity.  25,200  cu.  ft.;  speed,  9  '  _.  knots  to  lit  knots  Weidlng 
was  carried  out  by  (juasi-arc  system  Test-  at  sea  are  -aid  to  have  proven 
motorship  to  be  entirely  satisfactory. 


N 


NICKEL  METALLURGY 

SMELTING.      The  Mining  and  Smelting  Operations  of  the  International   Nickel  t 

pany  of  Canada,  Limited.  Monthly  Bul.  Can.  Inst  Min.  iV  Metallurgy,  no. 
100,  Aug.  1920,  pp.  614-654,  30  figs.  Method  of  t  reating  ore,  including  roast- 
ing, smelting  in  blast  furnace  or  reverberatory,  and  converting  matter  in  basic 
converters.  Detailed  account  of  operation  is  given,  together  with  description 
of  machinery.      (Concluded.) 

NICKEL  STEEL 

Physical  Properties.  Action  of  Metallurgical  Additions  Upon  Anomaly  of  Expan- 
sibility of  Nickel  Steels  (Action  des  additions  metallurgiques  sur  I'anomalie  de 
dilatabilite  des  aciers  au  nickel).  Ch.-Ed.  Guillaume.  Comptes  rendue  des 
Seances  de  1' W-adi'mic  des  Sciences,  vol  170,  no  25,  June  12,  1920,  pp.  1433- 
1  135.  2  tigs  <  Iraphs  showing  variations  of  CO'  fficienl  of  expansion  against  devia- 
tion in  nickel  content  of  mvar  stnl,  for  four  nickel  steels,  one  containing  addi- 
tional small  amount  of  carbon .  and  others  chromium,  copper  ;ni,l  manganese, 
respectively;  also  variations  of  coefficient  of  expansion  against  percentage  of 
third  constituent  for  constant  proportion  of  nickel  and  iron. 

Changes  I'm.  1  nee. I  by  Heat  in  Elastic  Properties  oj  Nickel  Steels  (Change- 
men'  the  1  in  n  in.'  des  propriety  elast  n  pus  do  aei.  1  - :.  1  nickel     M .  P  Chei  enard. 

Comptes  rendu."  des  Set I    \<."1 vol    1 70.  no.  25.  June 

21,  1920,  pP-  1499-1502,  2  figs.  Graphs  plotted  from  measurements  of  mo- 
dulus of  torsion,  a1  various  temperatures,  of  differently  treated  specimens  of  steel 
with  30  percent  oickel. 

Expansibilitj  of  Nickel  Stei  l-    \  alt  urs  dt  -  dilatabilitcs  des  aciers  au  nickel 
types).     Ch.-   Ed.   Guillaume.     Comptes  rendus  des   Seances  1  idemie 

des  Sen  me-,  vol.  17(1.  no  26,  June  28,  192H.  pp  1551-1557.  2  figs.  Graphs 
giving  coefficient  of  expansion  at  20  deg  cenl  of  nickel  Bt<  'I-  ol  differenl  nickel 
percentages  and  containing  0.4  per  cenl  manganese  and  0.1  carbon  per  cent 
simultaneously. 

NITROGEN 

Fixation.     Cyanamide  Process  Plant  at  Muscle  Shoals,  Chester  II 

a,  M,  ling.  vol.  23,  no  L920  pp    182-187.  16  figs 

of  CT.  S.  Nitrate  plant  No.  2  shown  by  photographs  and  flow  sheets. 
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NOZZLES 

De  Laval.  The  Determination  of  Temperature  of  Rapidly  Flowing  Gases  or  Vapors 
by  Expansion  in  a  de  Laval  Nozzle  (Uebcr  die  Ermittlung  des  Temperaturver- 
laufes  von  Bchnellstrornenden  ( iasen  oder  Dampfen  bei  expansion  in  einei  Laval- 
Dose)  Friedrich  Mailer.  Zeitschrifi  fiir  das  gesamte  Turbinenwesen,  vol.  17, 
nos  i  9,  Feb.  29,  March  10,  20  and  30,  1920,  pp.  61-65,  76-80,  87-90 

and  100-106,  26  figs.  Results  of  experiments  show  agreement  with  Batho  that 
temperatures  of  wet  vapors  flowing  in  a  nozzle  are  properly  measured  with 
thermocouples,  and  accord  with  Nusselt  that  in  temperature  measurement  of 
dry  and  superheated  steam,  the  use  of  thermocouples  must  be  avoided,  and 
contrast  of  the  contradictory  results  explained.  It  is  said  that  a  final  solution 
can  probably  be  achieved  only  with  aid  of  a  more  precise  testing  device. 


o 


OFFICE  MANAGEMENT 

Stenographic  Department.  Getting  the  Office  Work  Done — II,  Wallace  Clark. 
Indu-  Management,  vol.  60,  no.  2,  Aug.  1920,  pp.  116-121,  6  figs.  How  to 
organize  stenographic   department. 

OIL  ENGINES 

Ingersoll-Rand.  Many  New  Ideas  in  Ingersoll-Rand  P-R  Oil  Engine.  Auto- 
motive Manufacturer,  vol.  62,  no.  3,  June  1920,  pp.  7-12,  6  figs.  New  type  of 
engine  said  to  possess  many  novel  features  and  to  produce  high  unit  power 
output  and  low  fuel  consumption,  as  well  as  remarkably  slow  speed. 

Solid-Injection.  The  Lincoln  Works  of  Messrs  Ruston  and  Hornsby,  Limited. 
Eng.,  vol.  1 10.  no.  2S44,  July  2,  1920,  pp.  4-10,  24  figs,  partly  on  2  supp.  plates. 
Among  principal  products  manufactured  are  solid-injection  crude-oil  engines 
which  are  built  of  single-cylinder  type  in  11  sizes  ranging  from  15  b.hp.  to  170 
b.hp.  and  double-cylinder  type  in  5  sizes  from  100  b.hp  to  340  b.hp.  Engine  of 
latter  type  developing  260  b.hp.  is  described  and  illustrated.     (To  be  continued.) 

See  also  Diesel  Engines;  Heaty-Oil  Engines;  Kerosene  Engines. 

OIL  FIELDS 

British  Empibe.  The  Oil  Resources  of  the  British  Empire,  John  Cadman.  Jl.  Royal 
Soc.  of  Arts,  vol.  68,  no.  3532,  July  30,  1920,  pp.  584-596  and  (discussion)  pp.  596- 
600.     Statistics  of  production  with  comparative  analyses  of  various  kinds  of  oil. 

New  Mexico.  Probable  Oil  Resources  of  New  Mexico,  John  K.  Knox.  Eng.  &  Min. 
Jl.,  vol.  110,  no.  2,  July  10,  1920,  pp.  69-74.  Summary  of  stratigraphic  aDd 
structural  geology  of  state,   with  particular  reference  to  possible  sources  of 

?etroleum;  some  oil  has  been  discovered,  and  a  few  localities  are  promising. 
'aper  read  li  ended  form  before  Am.  Assn.  Petroleum  Geologists. 

Persia  and  Near  East.  Petroleum  in  Persia  and  the  Near  East,  Edmund  M. 
Spieker.  Eng.  &  .Min.  .11  ,  vol.  110,  no.  7,  Aug.  14,,  1920,  pp.  310-323,  1  fig. 
Area  is  said  to  comprise  richest  and  most  extensive  oil-bearing  region  of  tne 
world.  Geological  characteristics,  commercial  possibilities  and  potentialities 
of  future  development  are  indicated. 

Relationship  wtjth  (',  \s  Fields.  Experimental  Studies  of  Subsurface  Relationships 
in  Oil  and  I  l:.  Van.  A  Mills.     Economic  Geology,  vol.  15,  no.  5,  July- 

Aug.   1(120,  pp.  398-421,  10  figs       Apparatus  and  methods  developed  by  writer 
for  laboratory  study  oi  subsurface  relationships  of  oil  and  gas  fields. 

OIL  M  1.1 

White  System.    The  White  Oil-Fuel  System.    Eng.,  vol.  10,  no.  2844.  July  2,  1920, 
pp.  23-24,  16  figs,  partly  on  2  supp.  plates.     Oil  is  forced  into  burners  at  pres- 
sure of  from  60  to  90  lb.  per  square  inch,  and  sDrayed  by  mechanical  action 
only.     This  system  has  been  usi   I  in  i  >il  -fuel  installations  recently  completed  on 
i  ird  liner  A  |  litania  and  Whie  Star  liner  Olympic. 

OVENS 

Electrically   Heated.     Experience  with  Electric  Core  Baking,  Alan  D.  Dauch. 
World,  vol.  76,  no.  4,  July  24, 1920,  pp   L68-170, 4  figs.     Reduction  of  bak- 
ing  time,    greater    uniformity   of    product,    unproved    washing   conditions  and 
decreased  labor  cost  shown  in  changing  from  gas  to  electric  ovens. 

OXY-ACE1  JTLENE  CI  TTING 

1 1  -  Metallography  of  Iron  ami  Steel  as  Related  to  Cut  ting  withOw  "i  n 

I-   .1   Mapolitan,     Metal  Ti  I  Vug    1920  pp  325-326      Account 

a  cutting  iron  and  steel  of  different  carbon  compositions  at  Eng.  & 
of  Davjs-Bournonville  Co. 

i]  kW  itbb      Vutogi  nou   I  tatting  I  ndi  i  Wati  i  I  Urtogenschneidi  nundei  \\  asser). 
lutogene  Metalbearbeitung,  vol    13,  bo.  6,   Marsh   I.  1920,  pp    54  58,  8  fie 
'   the  Lai  en    heel  piling  and  a  di   cribed  method  ol  cutting  under 

water  I  an  be  >>  ■  ire  n  quin  d  in   I  end  ill  I  he  co  i  Ij 

double-wall  wooden  cofferdams. 


Safety  Devices.  Safety  Devices  for  Use  in  Autogenous  Metalworking  (Siche- 
rungen  bei  der  fautogenen  Metallbearbeitung).  P.  Max  Grenpe.  Der  prak- 
tische  Maschinen-Konstrukteur,  vol.  53,  nos.  11  and  13,  March  8  and  April  1, 
1920,  pp.  45-47  and  52-54,  4  figs.  States  safety  regulations  and  describes 
arrangements  for  prevention  of  accidents  used  in  the  works  of  German  General 
Elec.  Co.,  including  device  for  preventing  standing  steel  bottles  from  falling 
over,  carts  for  transporting  them,  etc. 


PAPER  MANUFACTURE 

Research.  Research  Problems  of  the  Pulp  and  Paper  Industry,  D.  C.  Everest. 
Paper,  vol.  26,  no.  22,  Aug.  4,  1920,  pp.  11-14  and  p.  30,  2  figs.  Survey  of 
work  of  Forest  Products  Laboratory. 

PAVEMENTS,  CONCRETE 

Construction.  Concrete  Pavements  and  Walks.  Tyrrell  B.  Shnertzer.  Nat. 
Lime  Assn.,  no.  3,  7  pp.  1  fig.  Directions  for  putting  in  sub-base  and  for  pro- 
portioning and  mixing  concrete  base  and  top  course. 

PIERS 

Staten  Island.  New  Steamship  Piers  on  Staten  Island  are  Too  Narrow,  John 
Meigs,  William  S.  Wilgus,  Frank  G.  White,  Fay,  Spofford  &  Thorndike, 
Frederick  W.  Cowie  and  George  F.  Nicholson.  Eng.  News-Rec,  vol.  85,  no.  4, 
July  22,  1920,  pp.  160-165.     Opinions  of  leading  port  and  terminal  engineers. 

PIPE,  CAST  IRON 

] 
Cement  Joints  for.  Cement  Joints  for  Cast  Iron  Water  Pipe,  George  W.  Pracy. 
Jl.  of  Am.  Water  Works  Assn.,  vol.  7,  no.  4,  July  1920,  pp.  436-439,.  It  is  pointed 
out  that  cement  joints  increase  electric  resistance  of  pipe,  a  feature  of  particular 
importance  in  larger  cities  where  electrolytic  action  does  considerable  damage. 
Other  advantages  lead  writer  to  believe  cement  joint  has  come  to  stay. 

PIPE  LINES 

Natural  Gas  Transportation.  Pipe  Lines  for  Transporting  Natural  Gas,  Clifford 
E.  Brock.  Mech.  Engr.,  vol.  42,  no.  8,  Aug.  1920,  pp.  445-447,  4  figs.  Con- 
struction, repair  and  operation  of  jointed  and  welded  lines,  including  parti- 
culars regarding  couplings  used,  pipe-laying  machines,  strength  of  welded 
pipe,  pressure  regulation,  etc. 

PIPE,  STEEL 

Spirally'  Ribbed.  The  Manufacture  of  Pipes  with  Spiral  Ribs  and  of  Pipes  for 
Exchange  of  Heat  from  Rolled  Sections  (Herstellung  von  Rdhren  mit  Spiralfor- 
mig  verlaufenden  Rippen  und  von  Warmeaustauschrohren  aus  Walzprofilen"). 
Autogene  Metallbearbeitung,  vol.  13,  nos.  3  and  10,  Feb.  1  and  May  15,  1920, 
pp.  33-34  and  107-109,  10  figs.  Feb.  1.  Describes  process  in  which  they  are 
made  by  winding  a  special  T  section  around  a  mandrel  and  welding  together  the 
contiguous  spirals.  May  15.  Describes  construction  of  similar  pipes  patent- 
ed by  Chief  Engineer  Wiss  of  the  Griesheim-Electron  Chem.  Factory. 


PORTS 


I 


Facilities  for  Handling  Traffic. 

Handling  <S{  Terminal  Eng.,  vol.  6,  no.  7,  July  lOZO.rpp 

of  types  of  docks  and  piers  and  port  equipment  best'sujted  for  rapid  handling 

of  traffic.     Paper  read  before  Great  Lakes-Tidewater  Congress. 


Port  Facilities,  Charles  Evan  Fowler.     Freight 
vol.  6,  no.  7,  July  1920,/ppf  265-268.     Discussion 


PRESS  WORK- 
Stamping  Electric-Fan  Base.      Making  a  Pressed-Steel  Base  for  Electric  Fan,  H. 
Jay.     Am.  Mech.,  vol.  53,  no.  8,  Aug.  19,  1920,  pp.  361-362,  9  figs.     Stamping 
process  for  producing  base  of  an  electric  fan,  method  being  different  from  that 
usually  employed  for  making  such  parts. 

PROFIT  SHARING 

Co-operation  and.  Co-operation  and  Profit  Sharing.  Monthly  Labor  Rev.,  vol.  10, 
no.  6,  June  1920,  pp.  117-145.  Discussion  of  aims  and  possibilities  of  the 
Consumers' co-operative  movement;  Russian  co-operative  movement;  progress 
of  co-operation  in  various  countries,  including  Denmark,  Germany,  India, 
Italy,  Netherlands,  Norway,  Roumania  and  Sweden;  profit  sharing  and  labor 
copartnership  in  the  United  Kingdom. 


<>\  i    \(  -1.1  ■  LENE  u  ELDING 

Ai-ei.i'  R '    Repair  of   Machinery   Equipment   by  the  Autoi 

Cutting  ind  Welding  Proci  Beschleunigte  Vusbi  erungen  von  maschinellen 
Einrichtungen  durch  da  autogene  Scnneid  und  Schwei  verfahren)  \ 
Stahlu  Eisen.vol  I0.no  21,  May  27,  pp.  713-717,  17  fige  Writei 
gives  examples  of  practical  application  of  this  process  in  work-,  undi  i  hie  super- 
intendence. 


PROPELLERS,  SHIP 

Four- Hi  lOES    vs.   Three-Bladb.     Mo  lei   Exoerimsnjts   for   a    Double-Screw   Tug 

Boat  of  1,400  Hi).  (Mi  lellvcrsuche  fiir  einen  Doppelsrhrauben-Schlcpper 
m.i,  1,400  PSi),  K.  Schaffran.  SchitTbau,  vol.  21,  no.  31,  June  23.  1920,  pp. 
851-S'ili,  8  tigs.  Results  of  tests  to  determine  influence  of  number  of  blades  on 
towing  efficiency  showed  efficiency  of  t-blade  propellers  tested  to  be  4  per 
cent  higher  than  that  of  the  3-blade  propellers. 
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Thrust  and  Efficiency.  Calculation  of  the  Thrust  and  Efficiency  of  the  Screw 
Propeller  (Zur  Berechnung  des  Schubea  und  Wirkungsgrades  von  hinter  dem 
Schiff  arbeitenden  Schrauben),  H.  Wittmaack.  Schiffbau,  vol.  21,  nos.  28  and 
29,  June  2  and  9,  1920,  pp.  703-767  and  794-800.  3  figs.  Writer  states  that 
through  mathematical  investigations  he  has  arrived  at  a  new  assumption  of  the 
working  method  of  these  screws  which  deviates  from  method  widely  accepted. 
Both  methods  are  described. 

PULLEYS 

Compressed-Spruce.  An  Investigation  of  Compressed-Spruce  Pulleys,  George  S. 
Wilson.  Mech.  Eng.,  vol.  42,  no.  8.  Aug.  1920,  pp.  451-452,  4  figs.  Com- 
parative tests  of  cast-iron,  steel,  wood,  paper,  and  compressed-spruce  pulleys. 
Latter  pulleys  were  found  to  be  as  serviceable  as  any  of  ordinary  commercial 
types. 

PULVERIZED  COAL 


Position  Finding  in  Aeroplanes.  Wireless  Telegraphy  for  Position-Finding  in 
Aeroplanes  (Funkentelegraphische  Ortsbestimmung  fur  Luftfahrzeuge), 
Max  Dieckmann.  Luftfahrt,  vol.  24,  no.  4,  Apr.  1,  1920,  pp.  57-">'.i.  12  figs. 
Account  of  observations  made  in  Zeppelin  dirigibles  in  the  interest  of  direction- 
finding  with  frame  and  loop  antennae,  but  without  high-frequency  amplifiers. 
Describes  type  of  hanging  antenna  which,  as  direction  antenna,  has  advantage 
of  not  operating  bilaterally  and  of  recording  measurements  definitely  within 
300  deg. 

Received  Currents,  Measurement  of.  The  Measurement  of  Received  Radio 
Currents  with  the  Electrometer,  E.  O.  Hulbert  and  G.  Breit.  Physical  Rev. 
vol.  15,  no.  5,  sec.  series.  May  1920,  pp.  405-408,  2  figs.  Describes  new  method 
for  accurate  measurement  of  received  currents  by  means  of  the  quadrant 
electrometer  connected  in  plate  circuit  of  an  electron  tube  which  is  used  either 
singly  or  as  detector  tube  of  a  multistage  amplifier.  In  order  to  employ  such 
an  arrangement  to  measure  signal  intensity,  relation  between  electrometer 
deflection  and  effective  input  voltage  must  be  known,  and  a  condenser  poten- 
tiometer for  such  calibration  has  been  devised. 


Boiler  Firing.  Powdered  Coal  as  a  Fuel  for  Boiler,  Edward  R.  Welles  and  W.  H. 
Jaeobi.  Stevens  Indicator,  vol.  37,  no.  2,  April  1920,  pp.  97-125,  10  figs. 
Advantages  of  pulverized  coal  over  lump  coal  are  enumerated  and  compara- 
tive cost  figures  of  burning  coal  in  these  two  forms  are  presented.  Burners  and 
furnaces  for  pulverized  coal  are  described. 

Combustion.  Science  of  Powdered  Fuel  Combustion,  Joseph  F.  Shadgen.  Iron  Age, 
vol.  106,  no.  8,  Aug.  19,  1920,  pp.  457-4G1,  Thermic  fundamentals.  Effects  of 
various  air  quantities  on  temperature  and  gases  produced.  Ash  problem. 
Burner  essentials. 

Railway  Power  Plants.  Pulverized  Fuel  for  Peak-Load  Service  in  Railway  Power 
Plants,  O.  M.  Rau.  Power,  vol.  52,  no.  4,  July  27,  1920,  pp.  140-141.  Ex- 
perience of  Philadelphia  Rapid  Transit  Co. 

PUMPING  STATIONS 

Construction.  Difficulties  in  Building  Pumping  Station,  James  B.  Wilson.  Fire 
&  Water  Eng.  vol.  68,  no.  6,  Aug.  11,  1920,  pp.  291-293,  2  figs.  Special  require- 
ments which  had  to  be  met  in  design  of  pumping  station  because  foundation 
had  to  be  laid  without  rock  basis. 

PUMPS 

Vacuum.  The  Production  and  Measurement  of  High  Vacua.  Part  II.  Methods  for 
the  Production  of  Low  Pressures,  Saul  Dushman.  Gen.  Elec.  Rev.,  vol.  23, 
no.  7,  July  1920,  pp.  605-614,  17  figs.  Types  of  pumps  that  have  been  developed 
for  production  of  high  vacua. 


R 


RADIATION 


Cylindrical  Wall.  On  Radiation  from  a  Cylindrical  Wall,  A.  C.  Bartlett,  Lond., 
Edinburgh,  and  Dublin  Philosophical  Mag.  &  Jl.  of  Sci.,  vol.  40,  no.  325,  July 
1920,  pp.  111-113.  In  paper  under  above  heading  in  same  journal  (March 
1920),  an  expression  is  obtained  by  a  laborious  process  for  amount  of  heat 
radiated  from  inner  walls  of  a  vertical  cylinder  on  to  a  horizontal  coaxial  disk; 
writer  claims  it  is  possible  to  deduce  result  by  method  described  which  is  claimed 
to  be  not  only  much  simpler  but  more  generally  applicable. 

RADIO   FREQUENCY 

Measurements.  Note  on  Radio  Frequency  Measurements,  Carl  Englund.  Proc. 
Inst,  of  Radio  Engrs.,  vol.  8,  no.  4,  Aug.  1920,  pp.  326-333,  4  figs.  After  discus- 
sing need  for  radio  frequency  bridge  on  grounds  of  general  utility,  bridge 
method  is  critically  compared  with  indicating,  null,  and  potentiometer  methods. 
Certain  preeautions  in  shielding  and  coil  construction  are  considered  and  specific 
form  of  bridge  used  by  writer  is  described. 


RADIOTEI.EGRAPHY 


Amplifiers.  On  the  Input  Impedance  of  the  Thermionic  Amplifier,  Stuart  Ballantine. 
Physical  Rev.,  vol.  15,  no.  5,  see.  series,  May  1920,  pp.  409-420,  10  figs.  Pheno- 
mena described  are  investigated  analytically  and  expressions  are  developed 
for  values  of  effective  capacity  and  conductance  for  various  loading  conditions, 
Physical  significance  of  equations  is  depicted  by  series  of  curves,  plotted  for 
various  load  configurations  of  analysis.  Equations  are  developed  for  choosing 
proper  inductances  for  regenerative  receiving  circuits,  and  desirability  of  so 
designing  tubes  as  to  avoid  excessive  grid-plate  capacity  is  emphasized. 

Contact  Detectors.  An  Oscillation  Method  for  Testing  the  Inertia  of  Contact 
Detectors  (Eine  Schwebungs-methode  zur  Priifung  der  Tragheit  von  Kon- 
taktdetektoren),  Robert  Ettenreich.  Physikalische  Zeitsehrift,  vol  21, 
no.  8,  Apr.  15,  1920,  pp.  208-214,  12  figs.  For  the  determination  of  the  critical 
frequency  at  which  a  detector  fails  because  of  its  electric  inertia,  an  electric 
resonance  method  based  on  the  interference  principle  is  developed,  whereby 
the  detector  lies  in  an  aperiodic  circuit  which  transmits  the  oscillations  of 
two-audion  generators  to  one  measuring  circuit. 

Distress-Calling  Device.  The  New  Marconi  Distress  Galling  Device,  Wireless 
Age,  vol.  10,  no.  7,  July  1920,  pp.  18-19,  6  figs.  Description  of  device  by 
means  of  which  bell  at  a  considerable  distance  can  be  rung  by  wireless  and 
act  as  a  signal  of  distress. 


RADIUM 

Relative  Activity.  The  Relative  Activity  of  Radium  and  the  Uranium  with 
which  it  is  in  Radioactive  Equilibrium.  J.  H.  L.  Johnstone  and  B.  B.  Boltwood, 
Lond.,  Edinburgh,  and  Dublin  Philosophical  Mag.,  &  Jl.  of  Sci.,  vol.  40, 
no  235,  July  1920,  pp.  50-67,  2  figs.  Results  obtained  from  redetermination 
indicate  that  if  activity  of  uranium  is  taken  as  unity  the  activity  of  radium 
is  equal  to  aproximately  0.49.  Total  activity  of  uranium  mixed  with  equi- 
librium quantities  of  its  disintegration  products  has  been  compared  with 
activity  of  uranium  alone,  and  former  has  been  found  to  be  4.37  times  latter. 

RAILS 

Failures.  Studying  Failure  of  Steel  Rails,  James  E.  Howard.  Iron  Trade  Rev., 
vol.  67,  no.  1,  July  1,  1920,  pp.  25-27,  6  figs.  Shattered  zones  were  found  along 
middle  of  head  and  at  junction  of  web  and  base  and  are  thought  to  form 
after  last  passing  of  rolls.  Cold-rolling  action  of  wheels.  Paper  read  before 
Am.  Soc.  for  Testing  Materials. 

Rolling  of.  Pipeless  Product  from  Annular  Blooms,  C.  A.  Witter.  Blast  Furnace 
and  Steel  Plant,  vol.  8,  no.  7,  July  1920,  pp.  414-416,  4  figs.  Proposed  method 
of  rolling  rails  blooms,  billets  and  bars  free  from  piping  and  segregation. 
Solution  of  railroad's  and  rail  manufacturer's  problems. 

RAILWAY  CONSTRUCTION 

Virtual  Lengths.  Virtual  Lengths  for  Railroads  (Die  virtuellen  Langen  fur 
Eisenbahnen),  Hans  Weber,  Verkehrstecknik,  vol.  37,  nos.  4  and  6,  Feb.  5  and 
25,  1920,  pp.  45^7  and  82-84,  2  figs.  It  is  pointed  out  that  the  formula;  for 
calculation  of  virtual  lengths  in  their  present  form  are  too  complicated  for 
practical  use,  and  writer  therefore  seeks,  by  making  permissible  reductions, 
to  simplify  them  to  extent  that  they  can  be  readily  employed  by  every  engineer 
and,  as  result  of  their  symmetrical  development,  can  be  readily  remembered. 


RAILWAY  ELECTRIFICATION 


Belgium.     The  Electrification  of  the  Belgian   State  Railways.      Rj  , .:.   33, 

no.   2,   July  9,    1920,   pp.   55-56.     Outline  of  scheme.     Proposed   routes  and 
anticipated  operating  advantages  and  estimated  savings. 

Switzerland.  Swiss  State  Railways  Electrification.  Elec.  Rv.  &  Tramwav  .11., 
vol.  42,  no.  1029,  June  11.  1920,  pp.  225-22S,  9  ties.  St  Gothan 
partly  completed.  Details  of  the  Ritom  power  station  utilizing  Loss  torrent 
from  Ritom  lake,  provision  being  made  for  taking  water  at  30  m.  below  actual 
surface  level.  Electric  locomotives  have  continuous  power  of  2100  lip  .  ;u»d 
total  weight  for  direct  trains  of  107.6  tons  and  for  goods  trains  of   121 


RAILWAY   OPERATION 


Freight-Train  Load.  Economics  of  the  freight  Train  Load,  Win.  J.  Conningham. 
Ry.  Rev.,  vol.  67.  no.  2.  .lulv  10.  1920.  pp.  12-45.  Author  develops  equations 
for  determining  the  theoretically  correct  loading  of  freight  locomotives  and 
shows  wherein  these  determinations  should  l»  <l<  ■  iati  d  from  in  order  to  meet 
certain  practical  consideration.  The  ton-miles-per-freight  train-hour  basis  of 
measuring  and  comparing  output  is  advocated.  Paper  read  before  New 
England  RR.  Club. 

Passenger  Traffic.  The  Regulation  of  Sigh-Density  Passenger  Traffic.  Ry.  Gaz., 
vol.  33,  no.  1.  July  1.  1920,  pp.  9-21.  19  figs,  and  map  on  supp.  page.  Method 
of  Lancashire   *  Yorkshire   Ry.  Co.  for  regulating  hes  '   passenger 

traffic  to  Lancashire  Coast  resorts  by  scientific  scheme  of  advance  booking  of 
travel.  Scheme,  it  is  explained,  insures  comfort  of  passengers,  facilitates  traffic 
arrangements,  and  effects  economics  in  engine  power,  trainmen's  wages  and 
station  staff. 

RAILWAY  SIGNALING 

Electrically  Lighted  Signals.  The  Electric  Lighting  of  Railroad  Signals, 
L.  C.  Porter  and  F.  S.  Stallkncckt.     Illuminating  Eng.  So<      I  ol    IV 

no.  4,  June  10,  1920,  pp.  223-242,  24  figs.      \dvant 

oil  lamps,  factors  to  lie  considered  in  design  of  electric  lamps,  conversion  of 
oil  lamps  into  electric  lamps. 

Non-Automatic  Blocks.  Non-Automatic  Blocks  and  Accident  Records,  W.  P. 
Borland.  Ry.  Signal  Engr.,  vol.  13,  no.  8,  Aug.  1920,  pp.  306-309.  Study 
of  five-year  record  of  collisions. 
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Timi      -     3  [ntervals       rhe   I  se  of  Signals  for   Better  Train  Operation — I. 

ryM.  Sperry.    Ry  Sign  1.13  no.  7,  July  1920,  pp.  270-275, 5  figs. 

Comparison  of  time-interval  interval  methods  leads  to  the  conclusion 

that   delays  and   hazards   are  reduced  to  the   minimum   by   latter  and  that 

maximum  track  capacitj  is  also  possible  under  this  method.     (To  be  continued.) 

RAILWAY    TR  UK 


ROAD   CONSTRUCTION 

Winter  Constriction.  Winter  Road  Work  in  the  Dakotas,  Minnesota,  and 
Wisconsin  a  Success,  E.  G.  Edwards.  Public  Roads,  vol.  3,  no.  25,  May 
1920,  pp.  7-10,  5  figs.  Advantages  claimed  for  building  roads  in  winter  are 
(1)  greater  accessibility  of  pits,  (2)  larger  number  of  teams  available  and  (3) 
lengthening  of  construction  period. 


Construction  A  Short  Cutis  I  Jtimating  Track  Materials.  H.  M.  Booth,  Jr.,  Ry. 
Maintenance  Engr.,  vol.  16,  no.  8,  Aug.  1920,  pp.  314-315,  1  fig.  Chart  foi 
estimatin)  of    materials   that   enter   into   construction   of   industrial 

track  and  sidings. 

with  ( lurved  Crossings  l  Weichen  mit  gekrummten  Herzstiicken), 
11  Schwi  rl  /■  atralblatt  der  Bauverwaltung,  vol.  40.  no.  19,  Mar.  6,  1920, 
pp.  119-123.   19  figs      Describes  new  switches,  some  of  advantages  of  which 

With  I9n,i,  radius  switch,  a  1:6  set  of  points  can  be  obtained 
without  changing  the  tongue  arrangement  and  the  1:9  radius  of  switch;  the 
1:7  switch  can  be  dispensed  with;  number  of  required  switches  and  accessory 
ed,  etc 

Tib-P&ate  Corrosion      ' 'upper  Reduces  Corrosion  in  Tie  Plates.     Ry.  Maintenance 
!  r  .  vol.  16,  no.  7.  July  1920,  pp   2.15-256,  2  figs.     New  York  Central  experi- 
ments showed    that    introduction   of  small   percentage  in  steel   made   marked 
difference  in  corrosion  of  tie  plates. 

RAILWAYS 

Czecho-Slovakm  Th.  Railways  of  Czecho-Slovakia.  Vladimir  A.  Geringer. 
Rj    R  I   67,  no  2,  July  10, 1920,  pp.  48-51.     Data  abstracted  from  report 

by    U.   S.   Trade   Commissioner  at   Prague,   embodying  official  statement  by 
Di     I  i  hi...  Minister  of  Railways  of  Czecho-Slovak  Republic. 

REFRIGERATING    MACHINES 

Test-       1   ■.; mtswith  a  Large  Ammonia  Refrigerating  Machine  (Versuche  an  einer 

gross,  n       \niMi,.iiiak-Kaltemasehine),    Martin   Krause.        Zeischrift     ftir     die 
li   te  Kalte-Industrie,  vol.  27,  no.  4,  Apr.  1920,  pp.  35-38,  1  fig.     Results 
of  various  experiments  are  given  in  tabular  form.      (Concluded.) 

REFRIGERATING    PLANTS 

Troubles.     Trouble-Hunting  in  Refrigerating  Plants,  J.  C.  Moran.     Power,  vol.  52, 
nd  5   July  20  and  Aug.  3,  1920.  pp.  87-89,  2  figs.,  and  108-170,  2  figs.. 
July  20:     One  installation  of  two  100-ton  single-acting  twin-cylinder  machines, 
ndensers,   and   direct-expansion   coils   was  giving  one-half 
of  norn  al  capacitj  onlj       Ho*  plant  was  brought  bark  to  normal  production 
with.  lucing  new   machinery  is  related.     Aug.  3:  How  a  faulty  gati 

valve  in  brine-circulating  sj  iti  m  caused  freeze-up  of  nearly  the  entire  system. 

(  m.,n  Stock  Y  irds,  Chh  ioo  Large  Freezer  Plant  at  Union  Stock  Yards,  Chicago. 
Ici  ration,   vol.  59,  no   2,    iug    1920,  pp.  37-40,  5  figs.     Ten-story 

cost  ol  about  $2,000,000  with  capacity  for  freezing  appro- 
1 10,000  lb   "i  mi  at  and  meat  products. 

RESE  \I!CH 

Alloys      Then  Force   and     Mloj     Research,    John    L.    Haughton. 

I    no   2841,  June  11,  1920,  pp   803-807,  8  figs.     Study  of  thermal 
nation  on  constitution  of  alloy  system 
with  appendix  on  Peltier  and  othei  effects      Papei  read  before  Inst,  of  Metal 

BNMENT-Coi     dcted       rh<     Economii     Importance   of   the  Scientific  Work  of 
at,  Edward  B    Rosa.     Sci.  Monthly,  vol.  11.  no    1,  July  1920 

PP     '      !  \d,lr,ss  before  Washing Uad    of  Sci.      (To  be  concluded.) 

Obesi  noin  djustm  p  oi  The  Adjustment  of  Observations,  R.  Meldrum 
Stew  I      d  ,n  Edinburgh  &  Dublin  Philosophical  Mag    &  .11   of  Science 

vol.  40,  nu.  236,    Ug    L920,  pp.  217  227.     Critici  » method  ..l  deduction 

il    '  tuti  foi  method  of  lea  I  squaresbyDr  Norman 

I  pbell  in  Philosophical  .Mag.,  Feb.  1920,  p.  177. 

Or,,'  II,.  Organization  of  Research   Jami     l:    ingell.      Sci     Monthly. 

v°>    u    "■    '    Jub    1920,  pp   25-42      Notes  on  conception  and  distribution  of 

'•''i'"1    organizatioi I  co-operation  and  organization 

"'     Nat      R<    earch    I   ouncil    foi     bili/ation    ,,l    the   scientific    resources   of    the 

'''"•'  el ■  use  continously  in  times  oi  peace  as 

Pi  •■  «  ;     I-  i"  -in-.        I  he  IrtofSj  rtematic  tnquirj  (Rest  arch).  Its  Place  in  Industry. 

II  '  I  "'    ^••l    I09,no.  2839,  May  28,  1920,  pp.  735-737.     Lecture 
delivered  before  Ceramic  Soc 

Si .   .,/  ..  Pojji  i    Manufai  tun 

HI\  I    i 

ctio       Datto       0      High  3peed    Block  Laying   on    Miami   River 
Rec     vol    85,   no,  6,   Aug    5,   1920,  pp    248-249,   1    fig 

1  lr '•'u;    concrete  matti truction  by  stringing  precast  concrete  blocks 

teel  cable  being  done  in  imprcn bannelol  Miami  River  at  Dayton  Ohio 

l;"-'  I  '""'■       Lnpi.e. nt    Work  on    Hue    Mu,,a\    in  South  Australia     Kobe!   (' 

Eng    \.  m  Rec  .  vol    85    no    8     Vug    6    1920,  pp    244  246,  6  figs' 
tulation  of  longest  river  on  i  land  foi  navigation  bj  locks  I  dam 


ROAD    MATERIALS 

Standard  Specifications.  Proposed  Standard  Specifications  for  Road  Building 
Materials.  Rock  Products,  vol.  23,  no.  15,  July  17,  1920,  pp.  31-33.  Proposed 
methods  for  testing  quantity  of  clay  and  silt  in  sand  and  gravel;  standard  sizes 
of  crushed  stone,  sand  and  gravel;  methods  for  sampling  crushed  stone,  sand, 
gravel  and  slag;  and  specifications  for  crusher-run  slag  for  macadam  roads. 
Specifications  proposed  at  convention  of  the  Am.  Soc.  for  Testing  Materials. 

Testing.  Testing  of  Roads  and  Road  Materials.  Quarry,  vol.  25,  no.  282.  Aug. 
1920,  pp.  213-215,  4  figs.  Procedure  in  laboratories  of  Road  Testing  Dept. 
at  Nat.  Physical  Laboratory,  Teddington,  England. 

ROADS 

Surfacing.  Semi-Portable  Oil  Heating  Plant  for  Surfacing  Roads.  Eng  ,  News- 
Rec,  vol.  85,  no.  6,  Aug.  5.  1920,  pp.  250-251.  Scheme  devised  by  California 
Highway  Commission. 

ROADS,   GRAVEL 

New  Hampshire.  The  Construction  of  Crushed  Gravel  Roads  in  New  Hampshire, 
Frederic  E.  Everett.  Municipal  and  County  Eng.,  vol.  59,  no.  1,  July  1920, 
pp.  5-6.  It  requires  approximately  145  eu.  yd.  of  covering  per  mile  of  10-ft. 
road  to  make  two  applications.  There  are  about  100  miles  of  crushed  gravel 
road  in  N.  H.  some  sections  of  which  have  been  laid  as  long  as  15  yr. 

ROADS,    MACADAM 

Bituminous  Surfaced.  Bituminous  Surface  Treated  Macadam  and  Gravel  Roads, 
J  F.  Witt.  Public  Roads,  vol.  3,  no.  25,  May  1920,  pp.  3-6,  2  figs.  It  is 
claimed  that  water-bound  macadam  has  been  a  failure  in  United  States. 
Practice  of  writer  of  treating  water-bound  macadam  with  bituminous  material 
is  described. 

ROCK 

Deval  Test.  A  Study  of  the  Standard  Deval  Test  for  Rock.  Eng.  &  Contracting, 
vol  54,  no.  5,  Aug.  4,  1920.  pp.  113-114,  1  fig.  Experiments  made  to  determine 
how  variations  in  results  of  tests  due  to  laboratory  manipulating  might  be 
reduced,  and  comparative  range  in  values  obtained  with  and  without  "dust 
cushion."     Paper  read  before  Am.  Soc.  for  Testing  Malts. 

ROCK   CRUSHING 

Progerss  Since  1910.  Progress  in  the  Fine  Crushing  of  Hard  Material  (Neuerungen 
der  Hartzerkleinerung),  Carl  Naske.  Zeitschrift  des  Vereines  deutscher 
Ingenieure,  vol.  64,  no.  26,  June  26,  1920.  pp.  469-475,  30  figs.  Account  of 
developments  during  last  ten  years,  with  description  of  simple  toggle  lever, 
pendulum  roll  and  gyratory  crushers;  crushing  and  grinding  in  one  machine 
and  one  operation;  machines  with  separate  screening  of  material  to  be  ground, 
improvements  of  Griffin  mills;  screenless  ball  mills;  combination  of  ball  and 
tube  mills,  etc. 

ROCK   DRILLS 

Drill  Steel.  Handling  and  Treatment  of  Roek-Drill  Steel  at  Copper  Range  Mines, 
H.  T.  Mercer  and  A.  C.  Paulson.  Min.  &  Metallurgy,  no.  164,  Aug.  1920, 
pp.  20-21,  1  fig.  Reports  of  each  drill  machine  are  made  daily  by  shop  and 
mine,  and  tables  compiled  from  these  reports  show  footage  drilled,  steel  broken, 
drills  received  and  sent  out  of  shop,  drills  sharpened  and  bits  cut  off.  Dimen- 
sions of  drill  adopted  are  given  and  reasons  for  their  adoption  explained. 
(Abstract.) 

ROLLING    MILLS 

Deformation  Work  in  Rolling.  The  Numerical  Determination  of  the  Deformation 
Work  in  Rolling,  Forging,  etc.  (Zur  rcchncrischei,  Ermittlung  der  rcinen 
1  mformungsarbeit  beim  Walzen.  Schmieden  U8w.),  H.  Preussler.  Stahl  u, 
Eisen,  vol.  40,  no.  19,  May  13,  1920,  pp.  641-649,  7  figs.  Derives  expression, 
based  on  mathematical-mechanical  principle  for  theoretical  minimum  power 
required  for  deformation  of  a  plastic  material,  which  covers  every  change  in 
form  with  regard  to  stretching,  expanding  and  shaping. 

Di  sign.  Design  of  Experimental  Rolling  Mills— II  and  III,  W.  B.  Skinkle.  Blast 
Furnace  and  Steel  riant,  vol.  8,  nos.  7  and  8,  July  and  Aug.  1920.  pp.  404-407 
and  154-457,  16  BgS.  Details  of  design  of  experimental  mill  of  the  Bureau 
ol  Rolling  Mill  Research.  General  features  of  different  types  of  mills  when 
they  arc  assembled. 

Electrically-Driven.  Columbia  Steel  Company's  New  Plant.  Blast  Furnace 
and  Steel  Plant,  vol.  8,  no.  7.  July  1920.  pp.  401-403,  4  figs.  Description  of 
elect  1 1,  ally  driven  merchant  mills  for  production  of  bars  and  shapes. 

Tower  Drives  for  Rolling  Mills,  W.  O.  Rogers.  Power,  vol.  52,  nos  1, 
3  and  5,  July  6,  20  and  Aug.  3,  1920,  pp.  9-12,  90-03  and  171-176.  28  figs. 
Several  types  ol  shears  are  illustrated;  plate  and  job  mills,  structural,  sheet  and 
tin-plate  mills,  also  wire-rod  mills  are  briefly  described.  Experience  with 
induction  motors  driving  plate  mill.  Direct-current  reversible  motors  of 
5(100  to  15,000-hp,  capacity  used  to  run  reversing  blooming  mills. 
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Hoop-Iron  Rolling.  The  Rolling  of  Hoop  Iron  (Ueber  Bandeisenwalzung),  Anton 
Schopf.  Stab.1  u.  Eisen,  vol.  40,  no.  19.  May  13,  1920,  pp.  649-651,  4  figs. 
Recommends  for  obtaining  improvement  in  hoop-iron  rolling  for  the  last 
passes  continuous  rolling  with  small-diameter  rolls  and  low  pressures. 

Plate,  Canada.  First  Plate  Mill  Built  in  Canada.  Iron  Age,  vol.  106,  no.  5, 
July  29,  1920,  pp.  259-202,  5  figs.  Plant  built  by  Dominion  Iron  &  Steel 
Co.  at  cost  of  $5,000,000.  Mill  is  of  Lauth  type,  consists  of  one  stand  of 
rolls  served  by  tilting  tables,  and  is  driven  by  4000-hp.  motor  through  set 
of  cut  herringbone  pinions. 

Plate,  Universal.  A  New  Universal  Plate  Mill.  Iron  Age.  vol.  106,  no.  5,  July  29, 
1920,  p.  265,  1  fig.  Mill  is  said  to  be  capable  of  rolling  plates  from  minimum 
widtli  of  6  in.  to  maximum  of  40  in. 

Power  Requirements.  Power  Requirements  of  Rolling  Mills.  Arthur  du  Pasquier. 
Trans,  of  South  African  Inst,  of  Elec.  Engrs.,  vol.  11.  part  6,  June  1920,  pp. 
104-115,  8  figs.  Method  for  calculating  power  requirements  of  rolling  mills 
is  suggested  and  its  application  exemplified. 

Water-Cooled  Floors.  Design  and  Use  of  Water  Cooled  Floors,  W.  H.  Melanev. 
Blast  Furnace  and  Steel  Plant,  vol.  8,  no.  7,  July  1920.  pp.  399-400.  Discus- 
sion showing  general  construction  and  design  of  these  floors  as  well  as  their 
intrinsic  value  to  sheet  and  tin  mills  from  both  labor  and  production  stand- 
point. 

RUBBER 

American  Cactus  Gum.  Experiments  with  a  New  Cactus  Rubber,  Emmet  S. 
I.ong.  India  Rubber  World,  vol.  62,  no.  5.  Aug.  1,  1920,  pp.  709-710.  1  fig. 
Developments  in  rubber  industry  in  American  predicted  as  a  result  of  experi- 
ments with  gum  extracted  from  American  cactus. 

Cold  Yuicanization.  The  Cold  Vulcanization  of  Rubber.  Chem.  Age  (Pond.), 
vol.  3,  no.  55,  July  3.  1920,  pp.  4-5.  Account  of  new  Peachey  process  with 
appendix  giving  opinions  of  H  P.  Stevens  and  Frederick  Kaye.  Outstanding 
advantages  are  said  to  be:  Elimination  of  cost  of  steam  through  cold  vulcaniza- 
tion; process  occupies  about  one  quarter  of  time  needed  by  Goodyear  process; 
agents  employed — sulphur  dioxide  and  hydrogen  sulphide — are  available  in 
almost  unlimited  quantities  and  at  very  low  cost;  dipped  goods  can  be  rapidly 
and  effectively  cured  by  new  process,  etc. 

Permeability  to  Gases.  Permeability  of  Rubber  to  Gases — I  and  II,  Junius  D. 
Edwards  and  S.  F.  Pickering.  Chem.  &  Met.  Eng.,  vol.  23,  nos.  1  and  2,  July  7 
and  14,  1920,  pp.  17-21  and  71-75,  7  figs.  Nature  of  permeability  and  methods 
and  apparatus  for  its  determination  described;  effect  of  factors — characteristics 
of  rubbers  used,  pressure  differences,  sheet  thicknesses,  time  and  temperature. 
Relative  permeabilities  of  various  gases  and  vapors;  factors  summarized  and 
data  tabulated.     Condensation  of  report  to  be  issued  by  U.  S.  Bur.  of  Standards. 


SAND 

Screening  and  Washing.  The  Design  of  Sand  and  Gravel  Screening  and  Washing 
Plants— VI.  Frank  M.  Welch.  Rock  Products,  vol.  23,  no.  17,  Aug.  14,  1920, 
pp.  21-25.  10  figs.  Considerations  regarding  loading,  type  of  building  and 
kind  of  power  to  use.     Concluding  article  of  series  of  six. 

SCIENTIFIC    MANAGEMENT 

See  Industrial  Management;   Taylor  System. 

SEWERS 

Concrete.  Cost  of.  Sewer  Cost  Lowered  bv  Increasing  Concrete  Yardage  in  Sect  inn, 
John  P.  Wentworth.  Eng.  News-Rec?,  vol.  85,  no.  4,  July  22,  1920,  pp.  148-149, 
2  figs.  Simplification  of  foim  work  said  to  have  cut  contractor's  bid  $2  per 
linear  foot  and  to  have  saved  $1000. 

SHIP    CONSTRUCTION 

Hull  Testing.  Testing  of  Hull  Structure  of  Ships— III,  F.  K.  Ruprecht.  Int. 
Marine  Eng.,  vol.  25,  no.  8,  Aug.  1920.  pp.  652-656.  Rules  and  methods 
for  testing  chain  lockers,  shaft  tunnels,  decks  and  deck  erections,  cargo  oil 
compartments  and  cofferdams. 

SHIP   DESIGN 

Hull  Weights,  Estimation  of.  Method  of  Estimating  Steel  Hull  Weights.  G.  F. 
S.  Mann.  Int.  Marine  Eng..  vol.  25.  no.  8,  Aug.  1920.  pp.  651-652.  How- 
curves  from  weight  of  ships  already  built  may  be  expanded  and  curves  plotted 
for  various  divisions  of  hull  steel. 

SHIPS 

Cargo.  The  Functions  of  the  Merchant  Ship,  Norman  Hill,  Eng.,  vol.  110,  no.  2845, 
July  9.  1920.  pp.  59-60.  Economical  design  of  cargo  ships.  Paper  read 
before  Insrn.  Naval  Architects. 

War  Experience  with  Merchant  Ships.  J.  J.  Welch.  Eng..  vol.  110, 
ro.  2845,  July  9,  1920,  pp.  37-41,  2  figs  Some  features  in  design  and  con- 
struction of  mecantile  vessels  considered  in  light  of  recent  war  experience. 
Comments  on  answers  received  to  questionnaire  sent  out  by  Board  of  Trade 
to  elicit  information  relating  to  the  circumstances  attending  mining  or  torpedo- 
ing of  mercantile  vessels.     Paper  read  before  Instn.  Naval  Architects. 


Cunboats,  Conversion  to  Cargo.     The  Conversion  of  Gunboats  to  Cargo  Ves 

Eng..  vol.  110.  no.  2S45.  July  9,  1920,  pp.  46-47  and  p.  50.  S  fig  I  onversion 
involved   lengthening    hull   from    170    ft.    to   213    ft.      Dead"  <  tty  of 

converted  ship  about  1000  tons. 

Welded.     The  Development  of  Welded  Ships,  William  T.  Bonner  I  Club 

of  Philadelphia,  vol.  37-7,  no.  187,  July  1920,  pp.  275-279,  3  figs  \uthor 
concludes  that  properly  designed  welded  ships  are  lightei    stroi  pi  nsiye, 

and  more  efficient  than  those  of  the  present  riveted  type.      Following  descrip- 
tion of  various  methods  of  welding  and  statement  of  present  attitudi  o    I 
and  other  classification  societies  toward  allowing  welding  on  si  lions 

are  offered  for  guidance  of  designing  engineers  in  elimination  of  needless  materials 
and  use  of  short  cuts  in  construction  and  erection  work.  Delivered  before 
Delaware  River  section  of  Am.  Soc.   -Mar.  Draftsmen. 

SHIPYARDS 

England.  The  Armstrong  Shipyard.  Eng..  vol.  109.  no.  2838.  May  21,  1920, 
pp.  695-698,  5  figs.     Details  of  power  station.     (Concluded  ) 

The  Birkenhead  Works  of  Messrs.  Cammell  Laird  &  Co.,  Limited.  Eng., 
Tol.  109.  no.  2842.  June  18,  1920,  pp.  812-819,  19  figs.,  partly  on  4  supp.  plates. 
Description  of  Birkenhead  shipyard  and  engine  works. 

Mechanical  Equipment.  Machinery  in  the  Shipyard  and  Its  Increasing  Importance 
Under  Present-Day  Conditions  (Die  Maschinenwirtschaft  auf  der  Werft  und 
ihre  erhohte  Bedeutung  fur  die  Jetztzelt),  H.  Wintermeyer.  Shiffbau.  vol.  21, 
nos.  25  and  26,  May  12  and  19,  1920,  pp.  683-687  and  710-713.  13  figs  Notes 
on  power  transmission  by  shafting  and  on  steam,  penumatic,  electric  and 
hydraulic  machines  and  tools  employe  1 

SILVER   METALLURGY 

Silver-Tin  Ore  Treatment.  Roasting  and  Chloridizing  of  Bolivian  Silver  Tin 
Ores,  M.  G.  F.  Sohnlein.  Min.  &  Metallurgy,  no.  164.  Aug.  1920,  pp.  21-22. 
2  figs.  Ore  is  crushed  dry.  given  chloridizing  roast,  leached  with  water  and 
hyposulphite  solution  to  extract  gold,  silver  and  copper,  and  concentrated 
for  tin  with  or  without  regrinding.      (Abstract). 

SMOKE   ABATEMENT 

Salt  Lake  City.  Fuel  Utilization  and  Smoke  Abatement  in  Salt  Lake  City.  Osborn 
Monnett.  Power,  vol.  52,  no.  3,  July  20,  1920,  pp.  204-207.  4  fies.  Report 
by  Bureau  of  Mines  in  co-operation  with  City  of  Salt  Lake  and  Universitj 
of   Utah. 

SNOW  SWEEPERS 

Filling  Rotary  Brushes.  Machine  for  Filling  Snow  Sweeper  Brushes,  Elec.  Ry. 
.11..  vol.  56,  no.  2,  July  10.  1920,  pp.  87-77,  1  fig.  Built  in  shops  of  Cleveland 
Ry.,  said  to  have  effected  marked  economy  in  filling  of  rotary  brooms. 

SOUND 

Water-Bornf,  Receivers  for.  The  Theory  of  Receivers  for  Sound  in  Water, 
H.  A.  Wilson.  Physical  Rev.,  vol.  15.  no.  3,  sec.  series.  Mar..  1920.  pp.  178- 
205,  9  figs.  After  proving  that  a  receiver  must  have  a  small  volume  to  be 
efficient,  author  considers  in  detail  case  of  small  spherical  receiver  connected 
to  ear  by  a  cylindrical  tube,  and  it  is  shown  that  a  resonating  receiver  with 
properly  chosen  tube  may  concentrate  into  tube  energy  from  an  area  about 
850  times  the  cross-section  of  tube.  Equations  are  derived  for  case  of  sym- 
metrically arranged  receivers,  all  equidistant  from  source  of  sound  Condi- 
tions for  complete  transmission  for  given  frequency  are  determined  for  case 
of  small  receivers  mounted  in  a  plane  in  front  of  a  totally  reflecting  parallel 
surface. 

SPARK  PLUGS 

Causes  of  Failure.  The  General  Causes  of  Failure  of  Spark  Plugs,  F.  B.  Silsbec 
Automotive  Industries,  vol.  43,  no.  2,  July  8,  1920.  pp.  66-71.     Analysis  oj 

possible    causes    of    defective    spark-plug    action  due  to  design,  and 

remedies  for  difficulties.      Data  obtained  from  tests  on   many  varied  designs 

and  reports  from  France. 

SP1  [NES 

Involute.  Methods  of  Generating  the  Involute  Spline  and  its  Application,  Douglas 
T.  Hamilton.      .11.  Soc.   Automotive  Engrs.  vol.  7.  no.  2,  An  14 9- 

154,  4  figs.     Brief  outline  of  advantagi     cl 1  for  in  plim         lney 

possess  greater  possibilities  for  securing  interchangeability  between  parts; 
the  involute  can  ho  neiicrati  d  much  more  accurately ;  theinvoh  I  dency 

in  keep  the  parts  concentric  with  each  other  and  when  used  in  an  automobile 
transmission  this  would  have  the  advantage  of  decreasing 

and  number  of  standards  considerably  reduced,  resulting  in  lower  tool  and 
manufacturing  ■ 

STANDARDIZATION 

Safety   Movement,    ind.     Standardization  and  the  Safetj  Chas.  E 

Oakes  and  J.  A.  Dickinson.      \n     Mach     vol   53,  no.  1,  July  1,  1920 

Examples  offered  to  show   need  for  standardizat  - 

of  safety  coelcs  for  use  of  various  states,  municipalities  and  insurance  compai 

Tolerances.     Tolerances   in    Mechanical   Construction     Lea      toll 

construction    mecanique),    L.-V.     Bournat      Technique    Moderne,    vol     12, 

no.  1,  Jan.  1920.  pp.  17-22.  4  figs.  Comparative  survey  of  maxima  and  minima 
values  prescribed  for  tolerances  in  standards  formulated  by  •!  lard- 

i,.:,t i    i  man   Standardization   ( 


224 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


STEAM    ENGINES 

Eobet  Compound  Superheaetr  Engine.  The  Works  of  Messrs.  Robey  and 
Co.,  Limited,  of  Lincoln.  Eng.,  vol.  110.  no  28  17.  July  2B,  1920,  pp.  104-106, 
16  figs.,  partly  on  supp.  plates.  Details  of  Robey  compound  superheater 
engine.     (Concluded). 

Outflow.  The  Uniflow  Steam  Engine,  F.  B.  Perry.  Eng.,  vol.  110,  no.  2S4S, 
July  30,  1920,  pp.  162-164,  6  figs.  Principle  of  operation  and  details  of  con- 
struction.    Paper  read  before  Instn.  Mech.  Engrs. 

See  also  Locomobiles. 

STEAM   GENERATORS 

Electrically  Operated.  Electrically-Operated  Steam  Generators,  F.  G.  Constam- 
Gull.  Can  Engr  .  vol.  39,  no.  7,  Aug.  12,  1920,  pp.  231-234,  4  figs.  Results 
obtained  m  official  tests  of  steam  generators  electrically  operated  which  are  being 
.electric  installation  in  Switzerland.  High  efficiency  attained 
corresponds  to  evaporation  of  2.9  lb.  of  so-called  standard  steam  per  kilowatt- 
hour.  Steam  produced  had  content  of  water  of  only  about  3  per  cent,  compared 
with  steam  of  5  to  10  per  cent  humidity  produced  by  ordinary  fired  boilers. 

STEAM   POWER   PLANTS 

Design.  Power  Station  Design  in  Relation  to  Thermal  Efficiency,  I.  V.  Robinson. 
Engr.,  vol.  129,  no.  3365,  June  25,  1920.  pp.  655-656.  Developments  in  power- 
station  di  ng  to  greater  thermal  efficiency  are  classified  into  (1), 
increase  in  range  of  working  temperatures  of  steam,  (2).  saving  of  low-grade 
heat,  and  (3)  increase  in  size  of  generating  sets.  Paper  read  before  Incorporated 
Minicipal  Elec.  Assn.  Convention. 

Reconstruction.  Reconstruction  of  a  Power  Plant  Under  Operation,  Thorleif 
Fliflet.  Power,  vol.  52,  no.  3,  July  20,  1920,  pp.  82-84,  3  figs.  Power  produc- 
tion is  said  to  have  maintained  at  normal  in  plant  of  Surpass  Leather  Co., 
Philadelphia,  I'a.,  over  entire  period  during  which  battery  of  seven- old  return- 
tubular  boilers  was  replaced,  two  at  a  time,  by  three  water-tube  stoker-fired 
boilers. 

STEAM   REGENERATORS 

Requirements  of.  Steam  Regenerators  Reduce  Coal  Consumption,  W.  H.  Schackt. 
Mm.  &  Metallurgy,  no.  164,  Aug.  1920,  pp.  32-33.  Method  for  regulating 
regenerator  requirements.     (Abstract   I 

STEAM   TURBINES 

Calculations,  The  Application  of  the  ^--Method  in  the  Calculation  of  Steam 
Turbines  I  eber  die  Verwendung  der  r--Methode  bei  der  Berechnung  von 
Dampfturbinen),  R.  Eichtncr.  Zeitschrift  fur  das  gesamte  Turbinenwesen, 
vol.  17,  no.  9.  Mar,  20,  1920,  pp.  97-100,  6  figs.  In  the  usual  i)2-method  with 
charging  of  tin-  i  -against  tin  heat  content,  a  change  is  made  by  charging 
against  the  adiabatic  drop  and  use  of  velocity  coefficients;  it  is  shown  by 
examples  that  both  methods  agree  fundamentally  and  differ  only  in  volocity 
of  efflux. 

Operation  and  Adjustment.  Operation  and  Adjustment  of  Turbine  Machinery — 
I,  II  and  III.  Euslis  H.  Thompson.  Power,  vol.  52,  nos.  1,  3  and  5,  July  6, 
20  and  Aug.  3,  1920,  pp.  2-4,  85-87  and  181-183,  6  figs.  Concerning  leveling 
of  ,i;  mbly  i.t  casting,  and  aligning  of  bearing  pedestals.     Inspecting 

machine  before  setting  it  in  motion.     Examining  and  starting  large  turbines 
r  their  erection. 

STEEL 

Cold-Rolling.     Stud  in  Cold  Rolling,  Henry  M.  Howe  and  E.  C.  Groes- 

fradi    Rev.,  vol.  66,  no.  26,  June  24,  1920,  pp.  1824-1825,  6  figs. 

Investigation  indicated  thai  mi.  rnal  >tress  increases  with  amont  of  reduction 

per  pass  due  to  skin  friction  of  rolls,  and  that  elongation  is  independent  of 

number  of  passes.     Paper  read  before  Am.  Soc.  Testing  Materials. 

Sum  ici  Changes  Whin  Hi  ited  in  Vacuo.  Surface  Changes  of  Carbon  Steels 
Heated  in  Vacuo,  E.  Beaton  Himingway  and  George  R.  Ensminger.  Min. 
Metallurgy,  no  L64  Vug  I920,p.24.  Threetypesof  markings  were  observed 
When  samples  of  steel  were  held  at  1000  deg.  cent,  in  vacuo  for  a  few  hours: 
(1)  Deeply  marl.. I  polyhedral  structure  which  represented  final  gamma 
I?""" danes;  (2)  fine  clean-cut  structure  representing  alpha  boundaries;  and 
(3)  indefinite,  and  often  partlj  obliterated  structure  representing  boundaries 
of  former  gamma  crystals  that  had  been  absorbed  by  crystalline  growth 
\  I. -tract.) 

See  also  Chrome-Nickel  Steel;  Nickel  Steel:  Structural  steel. 

STEEL   MANUFACTURE 

Cas'  '  '  SG0T8.     Casting  and  Molding  Steel  Ingots,  Emil  Gathmann 

Min.  &  Metallurgy,  no.  164,  Aug.  1920,  pp.  29-31.     Bestn    ull    a    ti edon 

1  .wholes,  snakes,  etc.,  in  evolut  ion  steels  an-  said  t.>  be  obtained 

ul"  '  i. ..H,, i,,  cast,      Method  by  which  similar  results  were  obtained 

els  1     described   which   consisted   of  employing   special     teeming 

"'    Ppura OZzle   win  lire  and   velocity  of  liquid  steel   ;,~  il   entered 

mold  tlj    ...lure. I.  without,  however  reducing  quantity  or  volume 

per  m in ut.  .,i    teel teemed,    (Abstract.) 

TlLT'  tilting   Furnaces  Used  for  Steel  Manufacture  (L'emploi  des 

Hani  poui   la  fabrication  de  l'acier).     Genie  Civil,  vol    76    no   25 

•'""•,    ''  15    •;-     I    6|         \\. ■II,,,;, ,,  steel    works    in    Staffordshire! 

ind. 


STOKERS 
See  Furnaces  Boiler,  Air-Cooled  Scraper  Grate. 

STORAGE  BATTERIES 

Non-Liquid.  Non-Liquid  Storage  Battery  of  Durable  Construction.  Automotive 
Industries,  vol.  42,  no.  4,  July  22.  1920,  pp.  157.  Storage  battery  without 
a  liquid  electrolyte  and  with  many  of  the  features  of  a  primary  cell. 

STORM  WATER 

Run-Off.  Storm  Water  Run-Off  Diagram  for  Rational  Method,  George  C.  D. 
Lenth.  Eng.  News-Rec,  vol.  85,  no.  4,  July  22,  1920,  pp.  151-152,  1  fig. 
Diagram  made  to  give  run-off  on  given  area  in  second-feet,  when  time  of 
concentration,  area,  and  ratio  of  run-off  to  rainfall  has  been  determined. 

STREET   CLEANING 

Methods.  Report  on  Investigation  and  Study  of  Methods  of  Street  Cleaning, 
Collecting  and  Disposal  of  Municipal  Waste  in  Other  Cities — Recommenda- 
tion and  Plan  of  Procedure  for  Philadelphia,  J.  H.  Neeson.  Jl.  Engrs.  Club 
of  Phila.,  vol.  37-8,  no.  188,  Aug.  1920,  pp.  336-340.  It  is  recommended 
that  service  of  cleaning  of  streets,  collecting  ashes,  rubbish  and  garbage  should 
be  given  to  the  public  at  cost  by  municipal  forces. 

Report  on  the  Study  of  the  Methods  of  Street  Cleaning  and  Collection  and 
Disposal  of  Municipal  Wastes,  E.  B.  Morden,  J.  F.  Follin  and  J.  H.  Neeson. 
Jl.  Engrs.  Club  of  Phila.,  vols.  37-8,  no.  188.  Aug.  1920,  pp.  326-336.  Data 
collected  in  inspection  tour  of  15  of  principal  cities  of  United  States. 

STREET  RAILWAYS 

Cars,  Safety.  Battery  Cars  Changed  to  Safety  Cars,  R.  H.  Parsons.  Elec.  Ry.  Jl., 
vol.  56,  no.  7,  Aug.  14,  1920,  pp.  311-314,  10  figs.  Details  of  conversion  of  50 
storage-battery  cars  to  safety  cars  for  one  and  two-man  operation  by  Third 
Avenue  Railway,  New  York,  for  use  in  outlying  districts. 

The  Safety  Car,  W.  D.  Bearce.  Gen.  Elec.  Rev.,  vol.  23,  no.  7,  July 
1920,  pp.  597-6-5,  13  figs.     Operating  figures  from-various  parts  of  the  country. 

Freight  Cars  for.  Four-Axled  Cars  for  Freight  Transportation  on  Street  Railway 
Tracks  (Vierachsige  Wagen  fur  Guterbeforderung  auf  Strassenbahnen) ,  H. 
Otto.  Verkehrstechnik,  vol.  37,  no.  5,  Feb.  15,  1920,  pp.  66.67,  2  figs.  Des- 
cription of  5-ton  metergage  car  constructed  by  firm  of  Krupp  and  now  in  opera- 
tion. Dimensions:  Maximum  length  above  buffer  head,  10,120  mm.;  max- 
imum width  2,000  mm.;  height,  1,200  mm. 

STREETS 

Double  Deck.  Chicago  Double  Deck  Street  for  Congested  District.  Eng. 
News-Rec,  vol.  85,  no.  4,  July  22,  1920,  pp.  173-175,  4  figs.  Traffic  separation 
is  main  purpose.  Automobile  parking  space,  wharfage  and  freight  house 
facilities   included. 

STRUCTURAL  STEEL 

Standard  Shapes.  Proposed  Standards  for  Shapes.  Iron  Trade  Rev.,  vol.  67, 
no.  1,  July  1,  1920,  pp.  43-44,  3  figs.  Section  Committee  of  Am.  Standards 
Committee  formulates  basis  for  Anglo-American  standards  for  structural 
shapes.  British  bulb  angle  sections  and  new  channel  and  beam  sections  are 
recommended. 

Wide-Flange  Beams.  Wide  Flange  Beams  by  the  Sack  Method.  Iron  Age,  vol. 
106,  no.  8,  Aug.  19,  1920,  pp.  448-449,  8  figs.  Results  of  German  practice  in 
producing  shapes  like  those  of  Bethlehem  mill.  Roll  design  and  theory  of 
process.     (To  be  concluded.)     Translated  from  Stahl  und  Eiscn. 


SUBMARINE  CABLES 


Tests.  Induction  Disturbances  in  the  Anglo-German  Telegraph  Cables  and  Their 
Elimination.  (Induktionsstorungen  in  den  deutsch-englischen  Telegraphcn- 
kabeln  und  Ihre  Beseitigung.)  A.  Kunert.  Telegraphen  u.  Fernsprech-Tech- 
nik,  vol.  8,  no.  12,  March  1920,  pp.  202-216,  21  figs.  Results  of  tests  with  the 
double-line  operation  show  that  the  two  cable  loops  by  double  Baudot  ensure 
an  entirely  reliable  operation,  and  with  adequate  improvement  of  the  artificial 
lines  they  permit  a  triple  and  probably  quadruple  Baudot.  Double-line  oper- 
ation is  shown  to  be  the  best  and  simplest  means  of  overcoming  induction 
disturbances. 

Measurements  on  Guttapercha  Telegraph  Cables  with  Single  Conductors 
by  Means  of  Alternating  Currents  of  Low  Frequency.  (Messungen  an  Gutta- 
percha-Telegraphenkabeln  mit  Einzcladcrn  mittels  Wechselstromen  niederer 
Frequenz),  A.  Kunert.  Telegraphen-  u.  Fernsprech-Technik,  vol.  8,  no.  12, 
March  1920,  pp.  189-198,  13  figs.  Results  of  measurements  show  among  other 
things  that  a  noticeable  influence  of  insulation  of  adjoining  conductors  in  the 
case  of  multi-conductor  cables  is  first  apparent  at  a  higher  frequency  than  100; 
the  so-called  conductivity  constants  are  not  constants;  increase  of  copper 
resistance  with  increasing  frequency  is  much  greater  than  was  to  be  expected 
from  theory,  etc.     (Concluded.) 

SUBMARINE  WARFARE 

Experiments.  Model  Experiments  in  Connection  with  Submarine  Warfare,  G.  S. 
Maker  Eng.,  vol.  109,  no.  2810,  June  4,  1920,  pp.  770-773,  5  figs.  Work 
done  at  the  Tank,  England.     Paper  read  before  Instn.  Naval  Architects, 
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SUBMARINES 

y  German.  German  Submarine  Minelayers.  Engr.,  vol.  129,  no.  3356.  April  23, 
1920,  pp.  415-416.  Tables  giving  general  characteristics  and  weights  and 
percentages  of  displacements  of  classes  UC-I,  UC-II  and  UC-III.  Translated 
from  Schiffbau. 

The  Development,  Construction,  Purpose  and  Uses  of  the  German  Sub- 
marine Boats  (Die  Entwicklung,  Bauart,  Zweck  and  Verwendung  der  deutschen 
Unterseeboote),  Goswin  Fliigge.  Schiffbau,  vol.  21,  nos.  27  and  28,  May  26 
and  June  2,  1920,  pp.  739-745  and  767-776,  7  figs.  Gives  details  of  construc- 
tion and  of  engine  installations  in  U-boats,  and  points  out  that  during  the 
last  years  of  the  war  100  boats  were  put  into  service  annually;  water  displace- 
ment of  the  first  U-boat  was  only  238  tons  as  compared  to  2,094  tons  of  U-boat 
142;  engine  capacity  was  increased  from  400  to  6,000  hp.,  and  for  electric-motor 
capacity,  from  400  to  2,600  hp.;  speed  was  increased  from  9  to  18  knots. 

SUBWAYS 

Automatic  Route  Indicator.  The  Silent  Guide  Automatic  Route  Indicator. 
Engr.,  vol.  129,  no.  3355,  April  16,  1920,  pp.  408-409,  3  figs.  Chart  provided 
with  electric  connections  and  lamps.  By  pressing  push  button  placed  opposite 
name  of  station  in  list  on  side  of  map,  lamp  at  position  of  station  on  map  is  lighted 
and  route  to  take  to  reach  it  is  indicated  by  color  scheme.    Operation  is  explained. 

Signaling.  Electric  Signaling  in  the  Paris  Underground  Railway  (La  sij=nalisation 
electrique  du  chemin  de  fer  mc'tropolitain  de  Paris),  M.  Koch.  Eleetricien, 
vol.  35,  no.  1253,  June  1,  1920,  pp.  225-229,  8  figs.  Block-system  is  used. 
Schemes  of  connection  are  given. 


TAR 

Characteristics.  Characteristics  of  Primary  Low-Temperature  Tar,  Franz  Fischer. 
Chem.  &  Met.  Eng.,  vol.  23,  no.  2,  July  14,  1920,  p.  70.  States  that  it  must  be 
liquid  at  room  temperature;  its  specific  gravity  at  25  deg.  cent,  must  correspond 
to  0.95-1.06;  on  thin  layer  it  is  a  golden-red  to  port-wine  colored  oil;  in  fresh 
state  it  smells  nearly  always  of  sulphuretted  hydrogen  or  sulphide  of  ammo- 
nium, and  in  no  case  should  it  smell  of  naphthalene.  Translated  from  Zeit- 
schrift  fur  angewandte  Chemie,  1920. 

Producer-Plant  Manufacture.  Producer  Plant  for  Production  of  Tar  (Gen- 
eratoranlage  fur  Urteergewinnung),  H.  Gwosdz.  Zeitschrift  fur  Dampf- 
kessel  u.  Maschinenbetrieb,  vol.  43,  nos.  12-13,  March  26,  1920,  pp.  89-90,  1  fig. 
Describes  plant  equipped  with  apparatus  built  by  Ehrhardt  &  Sehmer,  with 
details  of  coking  retort.  Separation  of  tar  is  effected  in  a  series  arrangement 
of  apparatus  by  washing  and  compression.  The  gas  from  dust  separator  is 
transmitted  by  means  of  a  disintegrator  in  which  the  tar  vapors  are  precipitated 
with  aid  of  injected  hot  tar. 

TAYLOR  SYSTEM 

Application  of.  Logical  Steps  in  Installing  the  Taylor  System  of  Management, 
H.  K.  Hathaway.  Indus.  Management,  vol.  60,  no.  2,  Aug.  1920,  pp.  89-96. 
Application  and  practice  of  Taylor  system.     First  article  of  series. 

TELEPHONY 

Automatic.     Automatic  Telephony  (La  telephonie  automatique),  Armand  Bocquet. 
Societe  Beige  des  Electrieiens,  vol.  34,   April-June   1920,  pp.  77-85,  3  figs. 
European  and  American  systems.      (To  be  continued.) 

Cross-Talk  in  Combined  Circuits.  Cross-Talk  in  Combined  Telephone  Circuits 
(Uber  das  Nebensprechen  in  kombinierten  Fernsprechkreisen) .  Leon  Lich- 
tenstein.  Elektrotechnische  Zeitschrift,  vol.  41,  nos.  10  and  11,  March  4  and 
11,  1920,  pp.  188-191  and  208-212,  15  figs.  Account  of  experiment  with  a  theory 
of  cross-talk  in  combined  telephone  circuits,  based  on  a  system  of  four  parallel 
lines.     Simple  formula;  are  derived  and  discussed  in  detail. 

Switchboard  Cables.  Heating  of  Switchboard  Cables.  Post  Office  Elec.  Engrs. 
Jl.,  vol.  13,  no.  2,  July  1920,  pp.  116-122,  5  figs.  Results  of  tests  made  upon 
telephone  switchboard  cable  of  23  S.  W.  G.  wires,  to  prove  that  no  excessive 
heating  could  occur  with  the  use  of  these  wires  in  certain  telephone  circuits. 
Tests  also  gave  information  upon  heat  conductivities  of  insulating  materials. 

TERMINALS,  MARINE 

Mechanical  Equipment.  Saving  $400,000,000  with  Mechanical  Equipment  for  Rail- 
way and  Steamship  Terminals,  Harwood  Frost.  Eng.  &  Indus.  Manage- 
ment, vol.  4,  no.  5,  July  29,  1920,  pp.  153-156,  1  fig.  Service  rendered  by 
mechanical  equipment  in  Brooklyn  army  base,  Newark,  Boston  and  other 
terminals  built  by  Construction  and  Storage  Division  of  the  War  Dept.  during 
the  war.     (To  be  continued).     Paper  read  before  Soc.  of  Terminal  Engrs. 

TERMINALS,  RAILWAY 

American  Expeditionary  Forces.  Terminals  Built  on  the  Orleans  Railway  by 
the  American  During  the  War  (Gares  Americaines  etablies  pendant  la  Guerre 
sur  le  reseau  d'Orleans),  M.  Epinav.  Revue  g6nerale  des  Chemins  de  Fer, 
vol.  39,  no.  5,  May  1920,  pp.  329-346,  15  figs.  Details  of  terminals  noting 
specially  differences  between  American  and  French  design  practices. 

THERMOELECTRICITY 

Mercurial.  Thermoelectricity  of  Liquid  Mercury  (Verification  de  la  thermoe- 
lectricite  du  mercurc  liquide),  M.  Goineau.  Comptes  rendus  des  Seances  de 
PAcademie  des  Sciences,  vol.  170,  no.  26,  June  28,  1920,  pp.  1567:1570,  1  fig. 
Experiments  confirming  M.  C.  Benedick's  discovery  announced  in  Comptes 
rendus,  vol.  163,  1916,  p.  751,  that  in  a  homogeneous  metallic  circuit  an  asym- 
metric distribution  of  temperature  gives  rise  to  an  electromotive  force. 


Eng.  &  Indus. 
Method  of  re- 


TIDES 

Electrical  Disturbances  Due  to.  On  Electrical  Disturbances  Due  to  Tides  and 
Waves,  F.  B.  Young,  H  Gerhard  and  W.  Jevons.  Lond.,  Edinburgh  and  Dublin 
Philosophical  Mag.  &  Jl.  of  Sci.,  vol.  40,  no.  235,  July  1920,  pp.  149-159.  Ex- 
perimental results  are  said  to  clearly  indicate  existence  of  periodic  e.m.f.'s  in 
sea  whose  period  and  magnitude  show  them  to  be  result  of  earth  induction  in 
tidal  currents;  high  values  obtained  from  drifting  electrodes  indicate  that  the 
e.m.f.'s  due  to  purely  local  induction  which  are  measured  by  moored  electrodes 
is  small,  and  those  actually  measured  by  these  electrodes  are  due  principally 
to  more  remote  tidal  currents. 

TIME  STUDY 

Cutting  Time  for  Planer  Jobs.  Chart  for  Computing  Planing  Time,  J.  B. 
Conway.  Am.  Mach.,  vol.  53.  no.  8,  Aug.  19,  1920,  pp.  351-352,  1  fig.  Chart 
constructed  from  formula  ordinarily  used  for  calculating  time  required  for 
planing. 

Mining  Operations.  Standardizing  at  North  Butte  Mining  Co..  Robert  Linton. 
Min.  &  Metallurgy,  no.  164,  Aug.  1920,  pp.  31-32,  2  figs.  Methods  of  applying 
time  studies  to  mining  operations.     (Abstract.) 

Production  B\sis.  Time  Studv  as  Basis  of  Production,  J.  A.  Bennie.  Indus. 
Management,  vol.  60,  no.  2," Aug.  1920,  pp.  99-102,  1  fig.  Example  of  time  study. 

Stop-Watch  Readings.  Scientific  Management.  Henry  Atkinson, 
management,  vol.  4,  no.  5,  July  29,  1920,  pp.  131-135,  8  figs, 
cording  stop-watch  readings.     Description  of  cyclegraph. 

Working  Up  Time  Studies.  Time  and  Job  Analysis  in  Management — V.  William, 
O.  Lichtner.  Indus.  Management,  vol.  60,  no.  2,  Aug.  1920,  pp.  130-139,  8 
figs.  How  to  work  up  and  use  time  studies.  Examples  of  dangers  to  avoid 
and  methods  to  follow. 

TOWN  PLANNING 

Philadelphia.  City  Planning  and  Zoning  in  Philadelphia,  James  W.  Follin.  Jl. 
Engrs.  Club  of  Phila.,  vols.  38-6,  no.  188,  Aug.  1920,  pp.  310-326.  Review  of 
activities  during  past  25  years. 

TRACTOR  ENGINES 

Kerosene  as  Fuel.  Kerosene  as  a  Tractor  Fuel,  John  A.  Sccor.  Jl.  Soc.  Auto- 
motive Engrs.,  vol.  7,  no.  2,  Aug.  1920,  pp.  140-143  and  (discussion),  144, 
l.'ii.  Discusses  kerosene  tractor-engine  development,  fuel  consumption,  regu- 
lating heat  conditions,  etc. 

TRACTORS 

Manufacture.  Special  Machines  in  a  Tractor  Shop.  Machy.  (London),  vol. 
16,  no.  410,  Aug.  5,  1920,  pp.  549-552,  7  figs.  Special  machines  designed  for 
producing  tractor  parts. 

Steam.  Liquid-Fuel-Fired  Steam  Motor  Wagon.  Eng.,  vol.  109,  no.  2837,  May 
14,  1920,  pp.  644-645,  5  figs.  Application  to  steam  motor  wagon  of  liquid-fuel 
firing  on  pressure-jet  system. 

TRADE  UNIONS 

Future  of.  What  Are  We  Likely  to  Do  About  Labor  Unions?  E.  H.  Fish.  Indus. 
Management,  vol.  60,  no.  2,  Aug.  1920,  pp.  109-112.  It  seems  to  writer  that 
securing  by  labor  of  "a  larger  share  of  proceeds  of  its  own  production  by 
violence  "had  to  be  gone  through  as  a  part  of  the  education  of  employers,  and 
also  partly  as  education  for  workmen."  He  believes  that  "this  sort  of  revolu- 
tion .  .  .  can  stop  whenever  each  side  is  convinced  that  it  has  measured 
its  opponent's  strength,"  and  "when  each  side  respects  the  other." 

TRESTLES 

Renewal  under  Heavy  Traffic.  Renewing  a  Trestle  Under  Heavy  Traffic  Ry. 
Maintenance  Engr.,  vol.  10,  no.  8,  Aug.  1920,  pp.  301-302,  2  figs.  Replacing 
of  open-deck  trestle  almost  entirely  of  untreated  timber  by  creosoted  timber 
ballasted-deck  pile  trestle. 

TUNNELS 

Vehicular.  Driving  with  Air  the  Hudson  Vehicular  Twin  Tubes,  Robert  G.  Skerrett. 
Compressed  Air  Magazine,  vol.  25,  no.  8,  Aug.  1920,  pp.  9741-9749,  13  figs. 
Engineering  analysis  of  project  which  is  to  cost  $28,670,000. 

TURBO-GENERATORS 

Oil-Temperature  Recorder.  An  Electrical  Device  for  Checking  the  Oil  Tem- 
perature of  Medium-Sized  Turbc-Generators,  Geo.  J.  Duckett.  Electrician. 
vol.  85.  ro.  2,200,  July  16,  1920,  pp.  7H-.7,  •',  fi^s.  Description  <>!  automatic 
device  to  record  ai  :>  distance  exacth  the  state  of  affairs  through  which  lubncat- 
l  ing  oil  is  passing  at  any  time,  and  also  controller  which  automatically  ad- 
justs quantity  of  water  passing  through  the  oil  cooler. ||n  >    hkklk  fc  <■» 

10,000-kw  Unit  New  Power  Plant  of  National  Tube  Co.,  J.  W.  Marshall.  Blast 
Furnace  &  Steel  Plant,  vol.  8,  n<>  8,  Aug.  1920,  pp.  466-169,  4  figs.  Description 
of  10,000-kw.  turbo-generator  unit. 
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V 


VENTILATION 


hetic  Am  Chart.     The  Nei  I  on,  E.  Vernon  Hill.     Heat  & 

'    17.  no.  8,  Aug.  1920,  pp.  27-29,  2  figs.     Instructions  for  using 
synthetic  air  chart  recently  adopted  bj   Soc    ol  Heal   &  Vent.  Engrs 

I  '-tiring  air  conditions  maintained  in  any 

given  room. 


VAC'I   1    \1 


Hioq.     S<  i  Pumps,  r 


Utilization.  Recent  Advance.  Recent  Advances  in  Utilization  of  Water  Power, 
line  M.  Bergstrom.  Jl.  Instn.  Mech.  Engrs.,  nos.  1  and  2,  Feb.  and  March 
1920,  pp.  55-128,  129-151,  and  (discussion)  152-158,  51  figs.  Also  Eng..  vol. 
109,  no.  2822,  no.  2823,  no.  2824.  Jan.  30,  1920.  Feb.  ('.,  1920.  Feb.  13,  1920, 
pp.  140-143,  191-197  and  pp.  227-232.  50  figs.  Outstanding  developments 
enumerated  are:  Exclusive  use  of  Francis  reaction  turbines  for  low  and  medium 
heads  ami  Pelton  impulse  wheels  for  high  heads;  extension  of  use  of  Francis 
turbines  under  heads  approaching  800  ft.,  and  Pelton  wheels  in  single  stage 
up  to  5.500  ft.;  exclusive  adoption  of  balanced  wicket  gates  for  regulation  of 
Francis  turbines  anei  circular  nozzle  with  combined  eleflector  and  neeelle  regula- 
tion for  Pelton  wheels;  standardization  of  turbine  runners  and  increased  specific 
speed:  increase  of  output  per  unit,  maximum  output  at  present  being  31,200 
blip.;  increase  of  overall  efficiency:  exclusive  use  of  oil-pressure  governors; 
efficient  regulation  by  means  of  differential  surge  tanks  of  turbines  using  long 
pipe  lines;  and  employment  of  large  diameter  pipe  lines  under  high  heads. 


WATER  SUPPLY 


w 


w  \«,i:- 


Extra  I'm  FOR  Families.  Extra  Pay  for  Families.  Iron  Age,  vol.  106,  no.  5, 
July  29,  1920.  p.  277  System  of  allowances  m  French  metal-working  in- 
dust 

Hours  Ol  Labor  ind  Wages  and  Hours  of  Labor.  Monthly  Labor  Rev.,  vol.  10, 
no.  6,  June  1920,  pp.  S2-115.  Tables  presenting  a  SUI nry  report  on  indus- 
tries, including  manufacture  of  machinery,  machine  tools,  and  typewriters, 
automobiles,  ear-,  electrical  apparatus  and  foundry  industry.  Wages  and 
hours  of  labor  in  anthracite  and  bituminous  coal  minis,  rise  of  wages  in  British 
industries,  etc. 

Minimum  Minimum  Quantity  Buelget  Necessary  to  Maintain  a  Worker's  Family 
of  Five  in  Health  and  Decency.  Monthly  Labor  Rev.,  vol.  10,  no.  G,  June 
1920,  pp.   I-ls.     Prepared  by  Bur.  of  Labor  Statistics. 

Payment-  oj       Wage  Payment  Administration  and  Its  Relation  to  Pro- 

duction Control,  Paul  Faltin  and  Leon  Blog.  Indus.  Management,  vol.  60, 
no.  2.  Aug,  1920,  pp  139-142,  2  figs.  Piece-work  method  of  payment  is  ad- 
ited  as  more  efficient  than  day-work  method.  It  is  urged,  however,  that  in 
omputing  rate  difference  shoulel  be  recognized  between  cases  where  output  is 
primarily  controlled  by  machines  and  cases  where  it  depends  almost  wholly  upon 
human  element.     Example  are  given. 

PRODUCTION  B  \sis  FOR.  The  Human  Element  in  Production.  A.  F.  Knobloch.  Jl. 
Soc  Automotive  Engrs..  vol.  7,  no  2,  Aug.  1920,  pp.  137-139.  Writer  believes 
That  workman  must  be  paid  in  the  ratio  of  production  secured  from  him,  and 
that  without  endangering  his  future.  Describe  how  one  plant  has  solveel  the 
problem 

D.  S.   Government's  Policy.     The  Government's  Wage  Policy  During  the  Last 

S .  Mary  Cqnyngton.     Monthly  Labor  Rev.,  vol.  10,  no.  6,  June 

1920,  pp    19-35,  2  tigs.     Gives  tables  based  on  figures  furnisheel  to  Commission 

on  Reclassification  by  various  bureaus,  elivisions  and  groups  concerned,  and 

rj  by  Commission  as  a  basis  of  a  series  of  charts  prepared  under  direction 

of  Bur.  of  Education. 

WASTE  HEAT 

''■"i" '■',-,  "i       Waste-Heal  Utilization  in  Steel  Works.     (Abfallwirtschaft  in  Ei- 

i         H.  Hermanns.      Yerhaiidlungon    des    Vereins    zur   Bcforde- 

rung  des  Gowerbfleisses,  me  1,  Jan.  1920.  pp.  (i-14  and  ('discussion)  pp.  14-16. 

Recommends   :i    better   utilization   of   the   available'   fuels  by  extended  use  of 

ad  of  gas,  which   is  all  the  more  important  because  of  recovery 

iWytemperat  me  tar:  economic  utilization  of  energy  content  in  exhaust  gases, 

rving  high  grade  gases  for  such  heat  processes  where  they  can  be  most  ad- 

mploycd:   utilizing  waste  heat  from  smelting,  heating  and  an- 

Eor  generation  of  steam,  waste  heat  from  steam  engines  for 

heat  utilizai  on  of  natural  heat  of  producer  gas,  and  of  clinker  heat 

for  generation  of  steam,  etc. 

w  \  TEH    FILTRATION 

Testing  -  jults      Milwaukei    Ti   ting  Station   Results  on   Fi]£ration  of 

Water  Eng  News-Rec,  vol.  85,  no.  6,  Aug  5,  1920,  pp.  257-259.  Hy- 
draulic pump  ha  been  found  to  make  excellent  coagulant  mixer,  -hit  under- 
dl  lit)     are  proven  effective,  but  cost  of  ozone  treatment  has  been  found  to  lie 

too  Inch 

u  \  i  i;i;  m  \i\s 

Jointing  Compo      d        rhi    I  fficiency  of  Pipe  Jointing  Compounds  as  Compared 

»";    !       I,  Fred  I ig      \    E    Watei   Work     Assn.,  Jl.,  vol    34,  no.  2, 

June  1920  pp  102-104  and  (discu  ion)  105-113.  Eritei  urges  that  water- 
works manage)  i  andei iei    trj  out  the  valui  of  substitutes      Gives  tests  to 

eral  i  ompound 


Conduit  Capacity  and  Storage.  Estimation  of  Conduit  Capacity  in  Relation  to 
Storage,  Frederic  H.  Hapgooel.  Eng.  News-Rec,  vol.  85,  no.  4.  July  22, 
1920.  pp.  153-154.  1  fig.  Calculations  made  in  connection  with  studies  for 
new  water  supply  for  New  Britain,  Conn.  Problem  was  finding  most  economical 
combination  of  capacities  of  retarding  reservoir  and  pipe  line  to  provide  suffi- 
ciently complete  development  of  drainage  area  selected. 

Pumping  by  Hydraulic  Power.  Pumping  Croton  Water  by  Hydraulic  Power. 
Water  Supply  of  New  York,  Winfred  D.  Hubbard.  Jl.  of  Am.  Water  Works 
Assn.,  vol.  7,  no.  4,  July  1920,  pp.  401-170,  2  figs.  Only  approximately  50 
per  cent  of  Croton  has  been  in  use  because  of  low  service.  It  is  planned  to 
use  centrifugal  pumps  which  would  take  Croton  water  from  low-service  mains 
and  deliver  it  to  intermediate  service,  which  is  much  more  in  demand. 

Waste  Control.  Water  Waste  Control.  Jl.  of  Am.  Wafer  Works  Assn.,  vol.  7, 
no.  4.  July  1920,  pp.  488-515,  2  figs.  Informal  discussion  by  New  York  Section 
of  Assn.     Deals  with  conditions  in  New  York  City  and  vicinity  and  in  Buffalo, 

XV. 

WATER  WORKS 

Appliances.  Standardization  of.  Standardization  of  Water  -Works  Appliances. 
Adolph  Mueller  Contract  Rec,  vol.  34,  no.  28,  July  14,  1920.  pp.  668-069. 
As  an  example  of  unnecessary  number  of  appliances,  it  is  stateel  that  12S  cities 
use  332  styles  of  corporation  cocks  where  three  patte'rns  in  seven  sizes  would 
answer. 

See  also  Pumping  Stations. 

WELDING 

Eye  Protection.  Eve  Protection  in  Welding  Operations.  R.  R.  Butler.  Eng., 
vol.  109,  no.  2842,  June  18,  1920.  pp.  823-826,  7  figs.  Reasons  why  protec- 
tion is  needed  for  the  eye  and  properties  of  glasses  for  protecting  eyes  from 
injurious  radiations.     Paper  rcael  before  British  Acetylene   &  Welding  Assn. 

High-Pressure  Cylinders.  Proposeel  French  Regulations  for  High  Pressure 
Cylinders.  Welding  Engr.,  vol.  5.  no.  7.  July  1920.  pp.  34.  36  and  42.  Pro- 
posed regulations  for  metallic  containers  for  compressed,  liquified  anel  dissolved 
gases. 

See  also  Aluminum,,    Welding  of:  Electric  Welding;  Electric  Welding'  Arc; 
oxy-acetylene  milling. 

WELFARE  WORK 

Mines.  Welfare  Work  at  the  Homestake  Mine,  B.  C.  Yates.  Eng.  anel  Mtn.  Jl., 
vol.  110.  no.  5,  July  31,  1920.  pp.  198-203.  7  figs.  Avoidance  of  paternalism, 
a  lively  interest  in  clean  amusement,  and  development  of  the  community 
spirit,  it  is  said,  have  been  the  guiding  Influences  in  shaping  the  human  engineer- 
ing plan  followed  by  the  Homestake  Mining  Co.,  Lead,  S.  D. 

Shop  Papers.  Human  Interest  in  the  Employees'  Magazine,  John  T.  Bartlett, 
Indus.  Management,  vol.  00.  no.  2,  Aug.  1920.  pp.  112-115.  Editorial  attitude 
to  assume  in  shop  papers.  Examples  of  articles  published  in  shop  papers  which 
have  developed  interest  among  employees. 

Steel  Industry.  How  Corporation  Aids  Workers.  C.  L.  Close.  Iron  Trade  Rev., 
vol.  66.  no.  24,  June  10.  1920.  pp.  1685-1690,  5  figs.  Welfare  work,  accident 
prevention,  stock  subscription  for  employees  and  pension  funds  have  entailed 
expenditure  of  $71,651,731  since  1912.  Multiplicity  of  interests  of  U.  S. 
Steel  Corp.,  described  by  department  manager.  Paper  read  before  Am.  Iron 
and  Steel  Inst. 

WIRE    DRAWING 

Si  i, ii.  THEORY  op.  Steel  Wire  and  Wire  Drawing.  E.  A.  Atkins,  Eng..  vol.  109. 
nos.  2839  and  2840.  May  28  and  June  4,  1920,  pp.  731-734.  19  fig-;  .  and 
749-752,  15  figs.  Theory  of  wire  drawing,  with  photomicrographs  showing 
deformation  of  crystals  during  flow  of  steel  and  stress-strain  diagrams  of 
various  alloy  steels.  Impurities  in  steel  as  they  affect  wiredrawing.  Paper 
read  before  I  ,ivei  pool  Rug    Sue 


w  \ti;i;  i'<i\\  i:it 

Federal  Act      Provi    i  Ural  Wat er-IWci    \ct      Eng    News-Rec,  vol. 

no   5,  Julj  29    1920,  pp   204-208       Abstract  oi  lam  creating  federal  powei 

i|    '  ' i    -.-.. i i ,  i  in,!,  hi    lands  and 

I 


WOODWORKING    INDUSTHV 

Need  of   Engineering  Skill  in.      The    Engineer  and   the   Woodworking  Industry, 
Thomas  I).  Perry.      Mech    Eng  .  vol.   12.  no.  8,  Aug.  1920,  pp.   118-450.  3  figs. 

Scope  .it  « Iworking  field  is  outlined  and  engineering  problems  involved  are 

presented.      It  is  said  there  exists  an  urgent  need  of  engineering  .-kill  in  wood- 
working industry. 
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FOR  COLD  PATCHING 


Road  repairs  now  save  money  next  spring 


If  your  roads  are  scarred  from  summer 
traffic,  prompt  patching  with  "Tarvia-KP" 
will  save  expensive  repair  work  in  the  spring 
of  next  year. 

The  fall  and  early  winter  is  the  logical 
time  to  make  economical  repairs  that  will 
put  your  roads  in  prime  condition  during 
the  winter. 

"Tarvia-KP"  used  now,  and  whenever 
your  roads  are  free  from  snow,  will  make 
small  patches  answer  where  larger  ones 
would  be   required   next  spring.     And  the 


time  you  save  can  well  be  used  next  spring 
in  the  work  of  road  surfacing  and  new 
construction. 

"  Tarvia-KP  "  is  unequalled  as  a  quick, 
dependable, ever-available  patching  material 
for  every  type  of  road.  It  requires  no 
heating,  is  extremely  easy  to  handle  and 
will  stand  up  under  the  heaviest  traffic. 
Freezing  does  not  injure  it. 

Address  our  nearest  office,  outlining  your  road 
problems  and  get  the  free  advice  of  our  trained 
specialists. 


Company 

LIMITED 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

ST.  JOHN,  N.  B.  HALIFAX,  N.  S.  SYDNEY,  N.  S. 


Mention  The  Journal  when  dealing  with  advertisers. 
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MORRIS    CRANES 


In  the  Power  Plant,  Machine  Shop  or  Foundry 

A  Hand  Operated  or  Electric  Overhead  Orane 

MAY   BE   DESIRABLE. 


WE    ARE    IN    A    POSITION    TO    MEET    MOST  CONDITIONS    WITH 

STANDARD    EQUIPMENT. 

It  will  Pay  you  to  Get  in   Touch  with  us. 

The  Herbert  Morris  Crane  and  Hoist  Co.,  Limited, 

Head  Office  and  Works: 

NIAGARA    FALLS,   Canada. 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND   HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE   HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND    POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS 

LACHINE,    P.  Q. 


Montreal. 


Toronto, 


P.O.  ADDRESS:  MONTREAL,  P.Q. 
CABLE    ADDRESS     "  DOMINION  " 

Sales    Offices  : 
Ottawa.  Winnipeg.  Edmonton. 


branch  offices  and  works: 
Toronto.  Ottawa.  Winnipeg 


Reg  in  a. 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Journal  advertisers  are  worthy  of  your  b 


usmess  consideration. 
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NOVA  SCOTIA  STEEL  ...  GOAL  CO., 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     AND     SPLICE     BARS 

TRACK  BOLTS  and  SPIKES 

MACHINE     AND     CARRIAGE    BOLTS 

SQUARE  TWISTED  REINFORCING  BARS 

BOILER    SHIP    AND    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES,     FLATS 
OVAL.    HALF    OVALS,    TIRES    and    SLEIGH    SHOE 

MARINE    FORGINGS 

OF 
A  LL 

DESCRIPTIONS 

INQUIRIES  GIVEN  PROMPT  ATTENTION 

GENERAL   SALES  OFFICE;  HEAD  OFFICE; 

Windsor  Hotel.  NEW    GLASGOW, 

MONTREAL.  Nova  Scotia. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  AND  ERECTURS 

Estimates  and  Designs  Furnished  on  all  Classes  of  Steel  Work 

Steel  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns. 

Annual  Capacity  36,000  Tons. 


Straus  Bascule  Bridge  over  Cataraqui  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS  t 


COMPANY 
IMITED 


HAMILTON.    -    CANADA 


Journal  advertisements  are  a  busi7iess  call  at  your  office. 
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Consolidated  Steel  Corporation 

165  Broadway,  New  York,  U.S.A. 

Cable  Address  CONSTECO,   New  York.  Codes:  Consolidated  Steel  Corporation,    ABC 

5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union  Scott's  10th  Edition,  Lieber's. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


CONSTECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

Barcelona,    Bogota,    Buenos    Aires,    Calcutta,     Christiania,    Copenhagen,    Havana, 

Johannesburg,    Lima,    London,    Managua,    Mexico  City,    Milan,    Montreal,     New 

Orleans,  Rio  de  Janeiro,  San  Francisco,  Santiago,  Seattle,  Shanghai,  St.   John's, 

Sydney,  Toronto,  Valparaiso,  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 


Boring,       Drilling      and 
Machines,  Horizontal. 

Bridges. 


Milling 


Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 


Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 

Frogs  for  Steam  and  Electric  Rail- 
roads. 

Gas  Engines  800  h.  p.  and  over. 

Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 

Ingot  Molds. 

Machine  Tools. 

Machinery,  Special,  designed  to 
order. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  "Consteco"  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Planers,  Detrick  and  Harvey. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Presses,  Hydraulic,  complete. 

Pumps  and   Pumping   Engines. 

Rails— Light,  Heavy,  Tram  or 
Girder,  etc.,  and  Accessories. 


Railway  Shop  Machinery. 

Rivets. 

Rolling  Mill  Machinery  and  Equip- 
ment. 

Roofing. 

Screws,  Wood. 

Shafting,  Cold  Rolled  and  Cold 
Drawn. 

Shapes,  Standard  Structural  and 
Bethlehem. 

Sheet  Bars. 

Sheets,  Plain,  Galvanized,  Flat  and 
Corrugated,  Blue  Annealed. 

Shipyard  Machinery. 

Sidings. 

Skelp. 

Slabs. 

Spikes. 

Staybolt  Iron. 

Switches  for  Steam  and  Electric 
Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,   quick    service,    and    dependable   attention   to  every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight,packing,country  of  destination,etc.,and  purposes  for  which  the  materials  are  required 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Harvard  Turnbull  &  Co. 

Toronto 


EXCELSIOR  LIFE  BLDG. 


PHONE  MAIN  1706 


Greening: 
Wire  Rope 

for  Hoisting,  Haulage 

and   Transmission 

Purposes. 


Agents  for: 

Canadian  Mead-Morrison  Co. 
B.  J.  Coghlin  Company. 
B.  Greening  Wire  Company. 
London  Concrete  Machinery  Co. 
Peck  Rolling  Mills. 


YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANOLING  MATERIAL 

BY  USING  THE  PORTABLE  SCOOP  CONVEYOR 

It  saves  6  to  12  shovellers 

It  will  handle  any  material: 
Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Firms 
are  Cutting  their  Costs  by  this 
Machine. 

Write  for  Prices  and 
Bulletin  "E.M." 

WilH^oMachinery  C°"  Ltd"  Sole  Canadian   Agents 
MONTREAL  TORONTO  WINNIPEG  VANCOUVER 


"1 


The  A.  R. 

ST.  JOHN,  N.B 


Consult  the  advertiser,  his  information  is  valuable. 
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A  recent  installation  of  5  G.  &  McC.  double  Drum  Sectional  Water- 
Tube  Boilers  in  course  of  erection. 


Q.  &  McC.  CO. 

SECTIONAL 

WATER=TUBE 

BOILERS 

Are  equipped  with  large 
Headers,  Steam  and  Water 
Drums  and  Connecting  Nipples 
of  increased  size,  thus  providing 
positive  and  rapid  circulation 
and  increased  steaming 
capacity. 

EVERY  PART  SUBJECTED  TO  STEAM 
PRESSURE  IS  MADE  OF  FORGED  STEEL 


WE  BUILD 


STEAM  ENGINES,  STEAM 
TURBINES,  RETURN 
TUBULAR  and  WATER- 
TUBE  BOILERS,  PUMPS,  CONDENSERS, 
HEATERS,  TANKS,  etc..  Also  SAFES. 
Vaults  and  Safety  DEPOSIT  BOXES. 

Catalogs    and    Further    Information 
will  be  Sent  Free  on  Request. 


the  goldie  8c  Mcculloch  Co.,  limited 

HEAD  OFFICE  AND  WORKS,  GALT,  ONTARIO,  CANADA. 


TORONTO   OFFICE: 

Suite  1101-2 

Bank  of  Hamilton  Bld'g. 


WESTERN  BRANCH: 

248    McDermott    Ave., 
Winnipeg,  Man. 


QUEBEC  AGENTS: 

Ross  &  Greig, 

400  St.  James  St. 

Montreal,  Que. 


BRITISH  COLUMBIA  AGENTS: 

Robt.  Hamilton  &  Co., 

Vancouver,  B.C. 


THe  "House  of  Homes"  installs 
Turnbull  Elevators 

ADAMS'  fine  new  Home  Furnishing  Store  on  Yonge 
Street,  Toronto,   is  a  splendid   structure.     It  is, 
indeed,  a  credit  to  the  craftsmanship  of  Canadian 
Architects,  Engineers  and  Contractors. 

We  are  glad  that  Turnbull  Elevators  have  been  chosen 
for  its  elevator  equipment. 

For  in  this  new  "  House  of  Homes  "  sterling  service  and 
efficiency  will  be  gained — and  "kTurnbuH's  "  will  do  their 
part — just  as  they  are  doing  in  buildings  of  every  kind 
across  the  continent. 


URNBIILLBJRSKrQ 

MANUFACTURING  CO.  TORONTO 


Head  Office  and  Works : 
John  Street,  Toronto 


Montreal  Office: 
202  Mappin  Building 


Mention  The  Journal  ivhen  dealing  with  advertisers. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  1860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth" 
(On  Government  Dredge  No.  109) 


Sti&TPr/ 


i  NODES  AMES 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  •     •  .  • 


BROUCHTON 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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FRASER,  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need         .... 


Our  Experience  Includes:— 

Dams,  Power  Plants,  Paper  and   Pulp   Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,   Industrial  Plants  and  Towns. 


PACKARD  Transformers— Meters 


Furnace  Transformers 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND  FOR   BULLETINS 

The  PACKARD  ELECTRIC  CO.  Ltd 

Factory    and    Head    Office:     ST.  CATHARINES,  Ontario 

BRANCH  OFFICES  : 


725  Power  Building, 
MONTREAL 


703  Confederation  Life  Bldg, 
WINNIPEG 


AGENTS:    Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


401  Temple  Building, 
TORONTO 

J.  T.  Warren,  738-llth  Ave  West,  Calgary,  Alta. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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THEONLY 

CENTER  JET 

NOZZLE 


Etas*?, 


Sectional  View  Showing 
Action  of  Center  Jet 


NOZZLE   EFFICIENCY 


is  the  prime  consideration,  whether  your  installation 
is  an  air  washer,  a  cooling  pond,  or  a  gas  scrubbing 
tower. 

SPRACO  CENTER  JET  NOZZLES 

completely  atomize  the  spray  and  expose  the  maximum 
surface  for  cooling,  scrubbing,  evaporating,  etc.,  etc. 
Furthermore  they  are  practically 

NON-  CLOGGING 

Write  for  bulletin  No.  IM-16. 

SPRAY   ENGINEERING   CO. 
BOSTON,    MASS. 

JAMIESON  ENGINEERING  COMPANY, 
Vancouver,  B.C. 


SPRAY  ENGINEERING  COMPANY 

^BOSTON  ^-MASS. 


WE  are  builders  of  railway  vehicles  to  suit  every  requirement  of  passenger, 
freight  and  general  service  on  steam  and  electric  lines  either  to  the 
purchaser's  or,  if  required,  to  our  own  designs  and  specifications  for 
home  or  export  orders.     Among  our  many  other  products  are  the  following: 


STEEL 

Castings 

Rolled  Bars 

Pressed  Work 

Couplers 

Springs 

Bolsters 

Brake-Beams 

Draft-Arms 

Railway  Trackwork 

Rolling  Mill  Rolls 

Etc. 


IRON 

Malleable  Castings 

Rolled  Bars 

Chilled  Wheels 

Drop  Forgings 

Roller  Side  Bearings 

Etc. 


If  not  mentioned  here,  it  is 
probably  an  "Etc." 


FERRO-ALLOYS 

Castings 

Crusher  Jaws 

Dipper  Teeth 

Bucket  Lips 

Pins  &  Bushes 

Crank  Shafts 

Crank  Pins 

Roll  Shells 

Special  Trackwork 

Rolling  Mill  Rolls 

Etc.  ' 


Our  plants  are  thoroughly  equipped  for  large  and  efficient  production,  and  we  invite 

correspondence  from  those  interested. 

Kindly  address :  Sales  Department,  P.O.Box  180,  Montreal. 


MONTREAL, 


CANADIAN  CAR  &  FOUNDRY  CO.,  LIMITED. 
CANADIAN  STEEL  FOUNDRIES,  LIMITED. 
THE    PRATT    &    LETCHWORTH    CO.,  LIMITED. 

PLANTS  AT 
AMHERST,  N.S.,       WELLAND,  Ont.,        BRANTFORD,   Ont.      and      FORT  WILLIAM,  On t. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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WATEROUS    steel  plate    TANKS 


THEY  LAST 

LONGER! 


THE  WATEROUS  ENGINE  WORKS  CO.  LTD.,  brantford.  Canada 


HYDRAULIC 
TURBINES 
PUMPS 


AND 


Our  shops  are  equipped  for  build- 
ing TURBINES  of  the  largest 
sizes  and  high  speed  PUMPS 
of  large  capacity  for  medium  and 
low  heads.  Two  turbines  of 
20,000  H.  P.  are  now  under 
construction. 


PAPER  MILL 
MACHINERY 

Engineers  and 
Manufacturers 


of  high   speed  News  Machines  and 
other    Paper    Machines   of 
both  Fourdrinier  and 
Cylinder  types. 


DOMINION  ENGINEERING  WORKS,  LIMITED 

MONTREAL,  QUE. 

Canadian  Builders  of  I.  P.  MORRIS  HYDRAULIC  MACHINERY 

UNDER  ARRANGEMENT  WITH 

The     Wm.      Cramp     &     Sons,      Ship     and      Engine      Building     Company. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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British  Columbia 
Structural  Timber  and  Lumber 


FIR   DIMENSION. 

FIR  SHIPLAP  AND  BOARDS. 
FIR    TIMBERS. 

Please  let  us  figure  on  your  requirements. 

BRITISH  COLUMBIA  STRUCTURAL  TIMBER  CO. 

G.  M.  CLAYTON,  Manager 

319  Transportation  Bldg,        -        -        -        Montreal 


Ventilating  Equipment 

CONSISTING     OF 

Sturtevant  Fan     =     5  Horse  Power  Motor 
Switch  Board     =     Steam  Boiler 

ALL  IN  PERFECT  CONDITION 


FOR    PARTICULARS    APPLY 


"|— |^     CpQppTApY  THE    ENGINEERING  INSTITUTE 

OF   CANADA 

176  Mansfield  St.,        Montreal. 


Journal  advertisements  are  a  business  call  at  your  office. 
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"STEELWORK    WHEN    YOU    WANT    IT 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 

Works:  Port  Robinson,  Ontario. 


MANUFACTURERS   AND    ERECTORS 

GIRDERS,  COLUMNS,  TRUSSES,  ETC. 
STEEL  BUILDINGS  &  BRIDGES 

Bars,   Angles,   Plates,    Beams,    Channels,    Rivets,   Bolts,    Concrete 
Reinforcing  Steel,  etc.,  in  stock  for  immediate  shipment. 

If  you  are  intending  to  purchase  Steelwork  for  any  purpose  it  will  be  to 
your  interest  to  permit  us  to  quote. 

A     Post  Card  mil  bring  you  our  Monthly  Stock  List  by  Return  Mail 


Members  having  copies  of 
the  July  1920  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


THE  BURT  VENTILATOR! 

One  of  our  newest  products  is  the  Burt  Ball  Bearing  Revolving  Ventilator. 

It  is  fully  equipped   with  high-grade  ball  bearings  and  is  positively 

guaranteed  not  to  stick  or  bind. 

Owing  to  its  peculiar  construction,  as  is  shown  in  the  illustration,  we  take 

advantage  of  all  the  air  currents  that  pass  not  only  over  the  top  and  sides 

of  the  Ventilator,  but  allow  the  same  to  pass  directly  through  the  Ventilator; 

thereby  creating  a  partial  vacuum,  and  greatly  increasing  the  pulling 

powers  of  the  Ventilator. 

If  so  specified,  these  Ventilators  can  be  furnished  with  a  fire  retarding 

damper  which  will  automatically  close  in  case  of  fire. 

Blue  prints  will  be  furnished  upon  application,  and  the  services  of 
our  engineering  department  are  free  to  all  interested. 


GEO.  W.  REED  &  CO.,  Limited 


Montreal 


•BURT"  Revolving  Ball  Bearing  Ventilator. 


Sole  Canadian  Manufacturers 


Factories    Rejuvenated 


TS  production  handicapped  by  a  plant  that  is 
■*■  out  of  date  compared  with  those  of  your  com- 
petitors ?  LOCKWOOD,  GREENE  can  tell  you 
whether  it  would  be  more  profitable  to  build  a 
new  plant,  or  to  remodel  the  present  one,  install 
improvements,  revise  methods,  and  re-route  the 
work. 


LOCKWOOD,  GREENE  is  not  a  contracting  organization. 
It  plans, — studying  efficiency  in  a  practical  way  and  placing 
its  experience  at  the  service  of  Business.  Write  for 
"Building  with  Foresight". 


LOCKWOOD,   GREENE 

&  CO.  OF   CANADA   LIMITED 

285  Beaver  Hall  Hill,  Montreal. 

INDUSTRIAL     ENGINEERS 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  slide  valve, 
vertical,  horizontal 
simple  and  compound. 


Boil 


ers 


Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 


Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 


Montreal  Office: 
16  Cathcart  Street. 


Toronto  Office: 
20  Victoria  Street. 


Fraser  Universal  Convertible  Grinders 

MEET  FINE  GRINDING  REQUIREMENTS 


Has  12  changes  of  table  speeds 
and  12  changes  of  work  speeds. 


Do  more  work.  Do  better  work 
than  with  a  large  machine— espe- 
cially in  connection  with  tools,  jigs, 
fixtures,  etc.,  by  using  this 
machine. 


Four  sizes:  10x30  in.,  12x30  in., 
10  x  40  in.  and  12  x  40  in. 


By  the  change  of  heads  the  machine 
can  be  converted  into  an  efficient 
high-speed  internal  grinder;  also  a 
surface  grinder  of  considerable 
range. 

Write  for  prices   and    particulars. 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305  St.  James  Street,  Montreal 


Consult  the  advertiser,  his  information  is  valuable. 
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GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co. 

Montreal, 

25,000,000 

Medicine  Hat,  Alta., 

6,000,000 

St.  Johns,  Que., 

3,000,000 

Fredericton,  N.B., 

2,000,000 

Woodstock,  N.B., 

1,000,000 

Cartierville,  Que., 

1,000,000 

Aylmer,   Que., 

1,000,000 

St.  Rose,  Que., 

500,000 

Laval  des  Rapides,  Que. 

300,000 

Berthier,  Que., 

300,000 

THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


MARCONI 

Wireless  Apparatus 

for  marine,  land  &  aircraft  stations 
Installed  —  Operated  —  Maintained 


Marine  Switchboards  manufactured  and  installed. 


The  Marconi  Wireless  Telegraph  Co.of  Canada, 

LIMITED 

head  office:  11  St.  Sacrament  St..  Montreal 

divisional  offices: 
Vancouver,  Winnipeg.  Toronto,  Halifax.  St.  John's.  Nfld. 


SOME  SNAPS 

50  K.W.  Robb-Armstrong  Bullock,  120-125  volt,  D.  C. 
Engine  Generator  Set  with  marble  switchboard  and  instru- 
ments complete,  in  fine  condition.    Ready  for  shipment. 

22"  z  8'  All  Geared  Head,  quick  change  geared  American 
Tool  Works  Engine  Lathe,  almost  new.     Ready   for  shipment. 

Also  a  large  list  of  other  good  machines. 
Write  for  prices. 

The  Blashill  Wire  Machinery  Co. 

LIMITED 
salesroom  and  offices  machine  shops 

307  ST.  JAMES  ST.  182  SHEARER  ST. 
MAIN  3431  VICTORIA  1427 

MONTREAL,  Que. 


Bedford  Construction  Company 

Limited 


(P.  PAGANO,  Pres. 


(FORMERLY  CAVICCHI  &  PAGANO) 
V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'l.  Mgr.  J.  J.  HERBERT  Sect.-Treas.) 


RAILROAD  CONTRACTORS 


NOW  OPERATING 


Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 


OFFICES    AT 


HALIFAX,      N.S.    &    EAST    ST.    JOHN,    N.B. 


Mention  The  Journal  when  dealing  with  advertisers. 
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THE  IMPORTANCE  OF  THE  VALVE 


Every  engineer  strives  to  secure  valves  of  the  utmost 
reliability. 

The  specification  which  calls  for  "McAvity",  or  equal, 
guarantees  valves  which  years  of  the  searching  test  of 
use  have  proved  uniformly  dependable. 

T.  McAvity  &  Sons,  Limited. 


MONTREAL 


ST.  JOHN,  N.B. 

TORONTO  WINNIPEG  VANCOUVER 


Canada  W»RE&  Cable  Company  Limited 


TORONTO 


AXf  E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674  Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Phone  Belmont  2300 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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CRANE   VALVES 

CRANE 

LIMITED 

MEAD  OFFICE  S  WORK® 
1280  ST.  PATRICK  ST 

MONTREAL 

BRANCHES  :  Toronto,    Winnipeg,  Vancouver 

SALES  OFFICES  :  Halifax,       Quebec,       Ottawa,        Calgary. 


MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Tests  of  all  Materials  including  Steel,  Brass,  Coal,  OUs, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  27  YEARS 


fUFK/N 


TAPES  &  RULES 

THE  RECOGNIZED  STANDARD 

MADE  IN  CANADA 

Styles~suited  to  every  sort  of  Engineering  and 

Construction  Work. 

Send    for    Catalogue. 

the Jufk/n Rule f?o.  ofQanada^Itd. 

W/NDSO/tONF. 


pedlars  ps;cm«RW 


V-* 


Successfully    withstand    the 
greatest  pressures 

And  this  is  true  of  both  live  and  dead  loads ;  internal  and 
external  stresses.  A  Pedlar  Culvert  of  a  capacity  that  has 
been  figured  correctly  for  the  work  it  is  required  to  do,  will 
never  burst  from  ice  or  crack  from  frost.  Nor  will  it  collapse 
from  any  external  rolling  stress  or  dead  pressure  that  can  be 
put  upon  it.  Its  strength  is  enormous.  This  fact  alone  makes 
it  the  first  choice,  especially  for  very  deep  fills.  Then  there 
are  the  decay-resisting  qualities  of  the  galvanized  Toncan  Metal 
from  which  it  is  made,  and  the  great  ease  of  its  installation. 
From  every  standpoint  the  Pedlar  "Perfect"  Culvert  recom- 
mends itself  to  the  engineer  who  desires  his  client  to  get  the 
greatest  Culvert  value  for  the  money  expended. 


Write  for 

Culvert   Booklet 
"E.I." 


No  hill  too  steep 
or  fill  too  deep  for 
Pedlar's  Culverts. 


THE  PEDLAR  PEOPLE  LIMITED 

(Established  1861) 

26  NAZARETH  STREET,  MONTREAL,  P.  0- 

Executive  Office  and  Factories  :  Oshawa,  Ontario. 

Branches  :  Quebec,  Halifax,  St.  John,  N.B.,  Ottawa,  Toronto, 
Winnipeg,  Calgary,  Vancouver. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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FILES 


Search  as  you  will 
you  will  not  find 
a  line  of  Files  that 
compares  with 
SIMONDS  —  the 
celebrated  files  for 
efficient  cutting. 

With  their  found- 
ation of  the  tough- 
est steel  that  can 
be  obtained,  and 
made  in  our  own 
mills,  SIMONDS 
FILES  meet  the 
requirements  for 
all  metal  working 
purposes. 

Simonds  is  the 
gold  medal  win- 
ning file. 

We  make  all  kinds 
of  files  for  Mill, 
Machine  Shop  and 
Repair  Shop. 


^ 


londs 


Write  for  Catalog 
and  Prices. 


SIMONDS 
FILES 


Simonds  Canada  Saw  Co. 


LIMITED. 


Yarrows  ltp 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 
SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESQUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

Address  :  P.O.  Box  1595,  VICTORIA,  B.C.,  CANADA. 


Exide  Storage  Batteries 

FOR 

Central  Lighting  and  Power  Stations 

Electric  Hoists  and  Elevators 

Oil  Switch  Service 

Mine  Locomotives 

Industrial  Trucks,  Etc. 

Chas.  E.  Goad  Engineering  Co.  Ltd. 


105  BOND  ST., 
TORONTO 


253-255  BEAVER  HALL  HILL, 
MONTREAL 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 
SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytically  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

"  CONIAGAS  "  A.B.C.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


"The  Saw  Makers" 

MONTREAL,  Que. 
Vancouver,  B.C.,  St.  John,  N.B. 

Journal  advertisers  are  worthy  of  your  business  consideration 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mftr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 


REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 
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John  T.  Farmer 

COMBUSTION  ENGINEERING  CORPORATION 

STOKERS:   TYPE  E,  TYPE  K,  COXE 

GREEN  FUEL  ECONOMISERS: 

ASH    CONVEYORS: 

PUMPS. 

REGULATING   APPARATUS: 
BALANCED  DRAFT  REGULATION, 
S.C.  FEED  WATER  REGULATORS, 

UEHLING  CO2  RECORDERS, 
WATER   AND   STEAM  FLOW  METERS. 

ACCESSORIES: 
TURNER  BOILER  BAFFLE  WALLS, 
ROTO    BOILER  TUBE  CLEANERS, 
EVERTITE     BOILER     COVERING, 
HYTEMPITE  FIRE  BRICK  CEMENT. 


CORISTINE  BUILDING, 


MONTREAL 


W.CLEITCH,     JAMES  LAURIN.C.E.,     J.EMILE  VANIER.C.E., 
Vice-Pres.  President.  Sec.-Treas. 


Montreal  Crushed  Stone 
Company,  Limited. 


PLANT  AT 


ST.VINCENT  DE  PAUL,P.Q. 

on  River  des  Prairies,  opposite  Montreal 

Largest  Plant  in  CANADA  and  most  up  to 
date  in  the  world. 

Capacity  4000  Tons>  Day. 

All  sizes  and  grades  of  the  best  hard  lime 
crushed  stone  produced. 


Main  Office: 

590  UNION  AVE., 

MONTREAL,  P.O. 


Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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CAMERON  PUMPS 

Give 
Honest  Service 

Every  part  is  designed  to  give 
the  longest  possible  service. 
Modern  engineering  practice, 
accurate  machine  work, 
careful  Selection  of  materials 
and  heat  treatment  of  parts 
produce  in  combination, 
pumps  that  give  the  user 
satisfaction  during  their 
entire  period  of  service. 

Canadian  Ingersoll  -  Rand  Company,  Limited 

SYDNEY      SHERBROOKE       MONTREAL       TORONTO       COBALT       WINNIPEG       NELSON       VANCOUVER 


A  -well  known  Toronto  engineer  writes— 

"I  might  say  that  I  had  charge  of  the  work  at  San  Juan,  Porto  Rico 
where  we  installed  four  Cameron  Pumps.  The  workmanship,  effici- 
ency and  satisfactory  operating  of  these  pumps  could  not  be 
excelled  under  the  conditions. 

"You  may  refer  any  customer  to  me  as  to  the  value  of  Cameron 
Pumps  and  I  will  certainly  give  them  the  best  testimonials." 

SEND  FOR  BULLETIN  7351  JUST  OFF  THE  PRESS 


Copper  Products  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


TRANSPORTATION  BUILDING 
120  St.  James  Street         -         MONTREAL 


Telephone  Main  7560 


Cable  Address:  "  COPPRO" 


Journal  (i(lrri!/,:cments  are  a  business  call  at  your  office. 
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This  Journal  is  printed  by 


^MODERN 

PRINTING 

Company 

Montreal's    High    Grade    Printers 
QUALITY      -      SERVICE      -      SATISFACTION 

ASK  FOR  OUR  PRICES  BEFORE  PLACING  YOUR  ORDERS  FOR  PRINTING 


39  DOWD  STREET,  MONTREAL 


TEL.  MAIN  112 


SLATER  &  BARNARD  Limited 

HAMILTON,    ONT. 


No.  243 


Pole  Line  Hardware  of  every  description 

Secondary  Racks  and  Brackets. 

Anchor  Rods  =  Eye  Bolts 
Cross  Arm  Braces 


No.  A  28 


No.  73     No.  71     No.  72 
MADE  IN  CANADA  UNDER 
PEIRCE  AND  HUBBARD  PATENTS 


SIMPSON  BRACKET 


No.  540 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion-    It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 

INQUIRIES   SOLICITED 

Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 


Works    at:    Fort   William,    Ont.,    St.    Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


B.  J.  COGHLIN  CO.  LIMITED 


MANUFACTURERS  OF  ALL  KINDS 


SPRINGS 


OFFICE    and    WORK. 


Ontario  St.  East 

DARLING  and  DAVIDSON 


MONTREAL 


L 


If  NKINS  VAIVfS 


Canada's  foremost  engineers  appreciate  the  great 
importance  of  efficient  Valve  Service.  The  fact  that 
they  invariably  specify  Jenkins  Valves  is  another 
assurance  that  the  "Diamond  Trade  Marked  ".Valves 
measure  up  to  their  56  years  reputation. 
Sold  by  good  dealers  everywhere. 


■  LIMITED' 


head  Office  and  Works:/03SrRcMiSr  Mohtkcal  Can 


VANCOUVER 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


>gV\\TC0% 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Go. 

MAIN  OFFICE  AND  WORKS 


GEAR    AND  FRICTION    DRIVEN 


utAK    AND  FRICTION    DRIVEN       R  O  O  H  F  I  F  I  Kill  I  C      STORAGE    BATTERY    LOCOMO- 

GASOLINE    LOCOMOTIVES-2i/2       ■*  VH*  fl  E  E  E  E  ,       ILLIMUId  TIVES-1  TO  8  TONS  ON 

TO  25  TONS  ON  DRIVE  WHEEL  U.    S.    A.  DRIVE  WHEELS 


Consult  the  advertiser,  his  information  is  valuable. 
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WE    MAKE 
STEEL- 
TANKS 

OF       ALL.       KINDS 

WE  ALSO  DESIGN, 
MANUFACTURE  and 
ERECT  = 

STRUCTURAL 
STEEL   WORK 

OF    EVERY    DESCRIPTION 


MacKINNON 
STEEL  CO. 
LIMITED 

Head  Office : 
SHERBROOKE,  Que. 

Montreal  Office 

404 

New  Birks  Building 


MANITOBA  BRIDGE  AND  IRON  WORKS  LIMITED 


WINNIPEG 


Canada 


STEEL    STRUCTURES 

Buildings  —  Offices,     Warehouses 

and     I  ndustrial    Plants,  etc. 
Bridges  —  Railway,    Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric,  Travelling,  etc. 
Towers — Transm  ission . 
PLATE  WORK  —  All  kinds 
STEEL   TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forglngs,  Upset  Rods 
Recent   installation   of    Hydraulic 
Upsetting   Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

Shipbuilding 

Ships'  Bolts  and  Spikes  Plain  and 
Galvanized,  General  Forgings, 
Tail  Shafts,  Propellors,  etc. 


Castings 
Grey     Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc.  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers. Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 


Galvanizing  Plant,  Road  Building  and  Earth  Handling  Equipment 


CTEEL  TANKS 

kJF  HEAVY  1        FLIGHT 

^^^  STEEL  PLATE^  CONSTRUCTION  UlECTED  'ANYWHERE 


THE 


TORONTO  IRON  WORKS 


HEAD  OFFICE*. 
ROYAL  BANKBLDG. 


LIMITED 

ORONTO 


Wickes  Vertical  Water  Tube  Boiler 

Ever  cleaned  a  boiler,  lamed  your  back,  bruised  your  knees  and 

skinned  your  elbows  doing  it  ? 
Two  men  can  open,  wash,  close  and  fill  the  WICKES  in  five 

hours.    Turbine  in  ten  hours. 

Ask  for  Bulletin  —  Reducing  Costs  in  the  Boiler  Room  — 


SENT  FREE. 

THE  WICKES  BOILER  CO. 


SAGINAW 


MICHIGAN,  U.S.A. 


S  A  T  "P  S 
New  York  City,  1716  West  St.  Bldg. 
Chicago,  76  West  Monroe  St. 
Pittsburgh,  1218  Empire  Bldg. 


OFFICES: 

Boston,  201  Devonshire  St. 
Detroit,  1116  Penobscot  Bldg. 
Seattle,  736  Henry  Bldg. 


Man  Stands  Erect  Cleaning 


Steel  Case  Setting  Increases  Efficiency 


Mention  The  Journal  when  dealing  with  advertisers. 
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William  I.  Bishop,  Limited 

CONSTRUCTING  ENGINEERS 


OWNING  and 
OPERATING 


RAYMOND 

Concrete  PILE  Company 


LIMITED 


Standard  Raymond 

Concrete  Piles 
Pre-cast  Concrete  Piles 
Wood  Piles 
Concrete,  Steel  and 

Wood  Sheet  Piling 
Caisson  Work  by  all  methods 
River  and  Harbor  Work,  Etc. 


OWNING  and 
OPERATING 


AMBURSEN 

HYDRAULIC 
CONSTRUCTION 

CO.  OF  CANADA,  Limited 


All  types  of  Dams— 

Ambursen,  Gravity, 

Wood,  Etc. 

Complete  Power 

Developments — 

Power  Houses,  Etc. 


Complete  industrial  plants, 
warehouses  and  commercial 
structures.  Specialists  in  pulp 
and    paper   mill    construction 


822   NEW    BIRKS    BUILDING 
MONTREAL 


OFF  THE 
PRESS 


!  Send  a  Postcard  for  New  Catalog  No.  247 

ILBURN 

Carbide  Lights 

Describing  in  detail  the  new  scientific 
generation  principle  which  makes  the 
Milburn  lights  more  reliable,  econonv 
ical,  and  effective  than  any  other  lights 
on  the  market. 

Send  for  the  new  catalog  today. 


THE  ALEXANDER  MILBURN  COMPANY 

1420-1428   W.  Baltimore  St.,   Baltimore,  Maryland 


PHILADELPHIA 


For 

Cold  Weather 

Blasting — 

C.X.L.  Polar  Forcite,  with  its 
low  freezing  point,  not  only 
saves  time  and  keeps  down 
cost,  because  it  eliminates  un- 
necessary thawing,  but  it 
ensures  more  certainty. 

On  all  engineering  work — for 
rock  or  frozen  earth— engineers 
and  contractors  have  learned 
to  appreciate  the  worth  of 

Polar  Forcite 

which  has  all  the  dependabil- 
ity expected  of  C.  X.  L. 
products. 

When  you  use  C.X.L.  Blasting 
Materials  you  get  all  the 
benefit  of  the  C.X.L.  Service 
Department  which  will  be 
glad  to  help  you  solve  your 
blasting  problems. 

C.  X.  L.  Blasting  Supplies 
include  Explosives,  Delay 
Action  Fuses,  Tamping  Bags, 
Batteries,  Electric  Blasting 
Caps,  Galvanometers,  Safety 
Fuses,  Rheostats,  Leading  and 
Connecting  Wire,  Blasting 
Mats,  Cap  Crimpers,  etc. 

Canadian  Explosives,  Limited 

Head  Office  :  Montreal, 

Halifax,  Toronto,  Sudbury,  Winnipeg,  Vancouver. 


M<  nihcrs  are  urged  to  consult  The  Journal's  advertising  pages. 
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th  e^jio  HWStfTPff  ret  i  on?mT  C  H 


Single  Clutch  Broken  Away 


HPHE  only  practical 
■*■  clutch  for  machinery 
installations. 

Adaptable  to  all  re- 
quirements either  on 
external  or  internal 
drives. 


Write  for  our  Booklet,   "Clutches  As  Applied  to 
Machine  Building,"  and  our  Catalog  "D". 


THE  CARLYLE  JOHNSON  MACHINE  CO.  mc*ism™»« 


Crushed  Stone 

HARD     CLEAN     LIMESTONE 
IMMEDIATE  DELIVERY  IN  ANY  QUANTITY 

Rebuilt  Contractors  Equipment 


NEW 

& 

RELAYING 


RAILS 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
404  McGill  Bldg.,  MONTREAL. 


Genuine)/  Oak. 
MADE  IN  CANADA 

From 
British 
Stock 


"  GENUINE  OAK  " 

When  it  Comes  to  a  Question 
of  Belting? 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches :-TORONTO,  VANCOUVER,  ST.  JOHN,  N.B. 


The   Rail  Joint  Company  of  Canada,  Limited 

McGill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


ROGER  MILLER  &  SONS  Limited 

Engineers  and  Contractors 

—  WE  FEATURE  — 

Docks  Harbors  Breakwaters 

Canals  Foundations  Industrial  Plants 


Head  Office  :  Lumsden  Bldg., 


TORONTO 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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RENOLD   DRIVING  CHAINS 

POSITIVELY     INCREASE    THE     EFFICIENCY    OF   YOUR     PLANT 


ONE 

QUALITY  ONLY- 

THE   BEST 


OURPOLICYSINCE 
1879. 


RELIABLE 
EFFICIENT 
COMPACT 

AND 

DURABLE 


Note  particularly 
compact  features 
of  150  HP.  Renold 
Silent  Chain  Drive 
to  Triplex  Pump 
as  Illustrated. 


If  YOU  are  interested   in  increasing  YOUR    Production  also   improving   the  Quality 
of  YOUR  product  YOU  MUST  consider 

RENOLD     DRIVING    CHAINS    FOR     POWER    TRANSMISSION. 

Write  for  Booklet  No.  200/5.  —  "Notes  on  Selection  of  Chain  Gear". 

HANS    RENOLD    OF    CANADA,    LlMI 

11    ST.    SACRAMENT   STREET       -        MONTREAL- 


TED 


SPRUCE 

JACK  PINE 

TAMARACK 

Our  stocks  are  put  up  1",  2",  and  3"  x  3" 
and  wider  x  8  ft.  and  up— separate  widths, 
random  lengths  in  Merchantable  grade, 
random  widths  and  lengths  in  Cull  grade. 

Your  enquiries  will  be  appreciated  and 
will  have  prompt  attention. 

WE  HAVE  FACILITIES  FOR 
DRESSING  AND   MATCHING   " 


Bartram  &  Ball  Limited 

WHOLESALE  LUMBER 
Drummond  Bldg.,    MONTREAL,  QUE. 


Montreal         Toronto  Winnipeg         Ottawa 


The  Hughes  Owens  Company 


LIMITED 


Executive  Offices.  Montreal. 


-_ 


Our  Montreal  Store  has  recently  moved  into 
the  spacious  warehouse  at 

247  Noire  Dame  Street  West. 


In  addition  to  our  regular  lines — Blue  and  Black 

Print    papers,  Engineering  and  Draughting 

Instruments,  we  now  handle  Scientific 

and    Laboratory    Apparatus    of   the 

most  reliable  maker. 


LITERATURE  AND  INFORMATION 
CHEERFULLY  SUPPLIED. 


Call  upon  or  write  our  nearest  store. 


Journal  adverlisers  are  worthy  of  your  business  consideration. 
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PROFESSIONAL    CARDS 


J  AUEfl  Ewino,  E.  S.  M.  Lovelace,  B.A.So., 

M.E.I.C.  M.E.I.C. 

Altheod  Tremblat,  A.M. E.I. C. 
Mem.  Board  of  Directors  Q.L.S. 

EWING,  LOVELACE  &  TREMBLAY 

Civil  Engineers  and  Land  Surveyor* 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bd.  of  Ry.  Commission   Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING,  14  PHILLIPS  SQUARE, 
Tax.  Upt.  1100  MONTREAL 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS.   ETC. 

H ANBURY  A.  BUDDEN       CABLE  ADDRESS 


si2  Drummond    Bldg. 
Montreal 


•Brevet" 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 


635  Coristine  Building 


MONTREAL 


CANADIAN   INSPECTION  & 
TESTING   CO.   LIMITED 


Toronto  Office: 

100  JARVIS  STREET. 

Montreal  Office: 

405-406  SHAUGHNESSY  BUILDING. 


309  Beaver  Hall  Hill 
MONTREAL 


Phone 
UPTOWN  5634 


MONTREAL  BLUE  PRINT  CO. 

Photo  reduction*  from  Plans,  Blue  Prints, 

Etc,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING.  ETC. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemists 

330  Lagauchetiere  St.  W.,        Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches:  Toronto  and  Winnipeg, 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Bldg.,  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL  —  TORONTO 


Willis  Chiphan,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.  E. 
M.  Am.  W.  W.  Assoc. 

OHIPMAN     &     POWER 
CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 

MAIL  BUILDING  C.P.R.  BUILDING 

TORONTO  WINNIPEG 


Douglas  Bremner,  C.E.,  A. M.E.I.C. 
J.  H.  NoERia.  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLban,  M.Sc,  Ph.D. 
V.  C.  Moulton,  B  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction   Work 

in  all  Branches. 

Tei.Up  3539   65  McGill  College  Ave.,  Montreal 


Morris  Knowles, 

M.E.I.C. 
Charles  E.  Henderson, 
M.E.I.C. 
J.  Clark  Keith, 

A.M.E.I.C. 


Maurice  R.  Scharfi 
John  M.  Rice 
George  F.  Maglott 
Nathan  B.  Jacobs 


Morris  Knowles  Limited 

Engineers 

Town  Planning  and  Municipal  Engineer- 
ing. Industrial  Housing.  Water  Supply. 
Water  purification.  Sewerage  and  Sewage 
Disposal.  Garbage  Disposal.  Flood  Control. 
Hydro-Electric  Developments.  Investig- 
ations and  Reports.  Valuations  and  Ap- 
praisals. Rate  Cases.  Plans  and  Specific- 
ations.   Supervision  of  Construction. 

302  Ouellette  Ave.     -     Windsor,  Out. 


V.  I  Smart.  B.A..  C.E., 

M.E.I.C 


J.  A.  BURNETT,  E.E., 
A.M.E.I.C. 


Smart  &  Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779  MONTREAL 


M.E.I.C.  Tel.  M.  8569 

Mem.  Am.  Soc.  M.  E 

F.  A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of    Waste    Heat    and    Steam, 

Heating  and,Ventilating,  etc. 

128  BLEURY  ST.  -  MONTREAL 


PROCESS  ENGINEERS,  LIMITED 

CHEMICAL  ENGINEERS 

Consultation  on  Chemical  Processes 

Specialty— Paper  Mill  Operations 

McGill  Bldg.,  501  Fifth  Avev 

Montreal  New  York 


GERALD  M.   PONTON 

Mining   and    Metallurgical    Engineer 


14  PLACE   ROYALE 

MONTREAL,  Canada 


PHONE  MAIN  6404 


Walter  J.  Francis,  C.E. 
M.E.I.C. 

M.Am  Soc.C.E., 
M.Inbt.C.E. 


F.  B.  Brown.  M.So., 
M.E.I.C. 
Mbu.Am.Soc.M.E. 

Mem.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "Walfban,  Montreal."  W.U.Cods 

Long  Distance  Telephone:  Main  5643. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water    Supply,  Sewerage  and    Drainage:    Wafer 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  78». 


J.  L.  R.  Parsons,  B.A.,  M.E.I.C.  President. 
W.  R.  W.  Parsons,  M.E.I.C.  Vice-President. 
J.  N.  de  Stein,  C.E.,  M.E.I.C.  Managei. 
A.  N.  Ball,  D.L.S.,  A.M.E.I.C. 
K.  N.  Crowther,  D.L.S.,  A.M.E.I.C. 
C.  H.  Biddell,  D.L.S.,  A.M.E.I.C. 


PARSONS  ENGINEERING  COMPANY 

Engineers   and    Surveyors.       Water   Supply, 
Sewerage  and  All  Municipal  Work.    Reports  and 

Estimates,  Supervision  and  Inspection. 
1704  Scarth  Street,  REGINA  —  Phone  2909 


A.M.E.I.C.  Aas.  A.I.E.E. 

DeOASPE  BEAUBIEN 

B.Sc. 

Consulting  Engineer 

Tex.  M.  8240 

28  Royal  Insurance  Bulldlnt,      MONTREAL 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,  B.So. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 
Illuminating  Engineering,  Industrial  Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc 
Drummond  Building,  Telephone) 

MONTREAL  Uptown  823. 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Wast*  Disposal 
Plants;  Inoinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Conbtrdctinq  Enqini»r« 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 

103  South  La  Salle  Street,  Chicago,  111. 

395  Collins  St.,  Melbourne,  Australia. 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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TAR-bound 


-and- 


TAR-surfaced  Roads 


are  without  question  the  only  type  of 
macadam  construction  which  will  meet 
the  present  day  demands  of  motor  traffic. 

B  U  T  W  H  Y   do   all  Engineers   and  Municipalities 

insist  on  specifying 

DOMTARBOND  ? 


BECAUSE 

1.  It  is  the  best  prepared  road  tar 

2.  Its  deliveries  are  prompt 

3.  Its  prices  are  right 


DOMTARBOND 


DOMINION  TAR  &  CHEMICAL  COMPANY,  LIMITED 


SYDNEY,  NOVA  SCOTIA 
SAULT  STE.  MARIE,  Ont. 


Canadian  Head  Office: 
171'ST.  JAMES  ST.,  MONTREAL. 


Branch  Office: 
53  YONGE  ST..  TORONTO. 


Journal  advertisements  are  a  business  call  at  your  office. 


STILL  FAR  IN  THE  LEAD 

'Imperial  Liquid  Asphalt  is  Unequalled  for  Quality  and  Service" 


ANALYSIS  OF  A  SAMPLE  OF 
IMPORTED  ROAD  OIL* 


WATER  CONTENT 

Specific  Gravity  . 

Flash 

Pour 

Viscosity  at  130°F. 

Specific  Viscosity 


18.3% 

.937 

215°F. 

48°F. 

2960 

81 


WHEN  S  TEAM  RED  UCED 
TO  62  PENE  TRA  TION  A  T 
77°  F.  it  GA  VB  A  RESID  UE  14. 5% 


Melting  Point      .      .      . 

.      147°F. 

Penetration  at  320°F.     . 

21 

it            u    77°F. 

62 

"           «  ioo°F.      . 

.Too  Soft 

DUCTILITY  AT  77°  F. 

3  CM. 

PARAFF1NE  SCALE . 

•       8.4% 

Volatility  at  325°F.    .     . 

2% 

Fixed  Carbon       ... 

.      16.3% 

MINERAL  MATTER. 

1% 

*  (Report  of  Analyst  on  the  above  sample 
of  Road  Oil  imported  and  used  by*  an 
Ontario  Municipality  in  1920.) 

It  appears  that  this  material  sold  as  Road  Oil 
is  simply  Refinery  slop  without  even  the  effort 
of  having  run  the  water  off.  The  buyers,  of 
course,  pay  for  nearly  one  fifth  of  water.  An 
Oil  like  this  could  not  be  disposed  of  even  as 
a  very  low  grade  fuel. 

The  test  on  the  14.5%  residue  shows  that 
whatever  hard  base  it  has  it  is  positively'  of 
no  binding  value.  We  -would  not  consider 
this  anywhere  near  suitable  for  road  work. 


ANALYSIS  OF  A  SAMPLE  OF 
50%  IMPERIAL  LIQUID  ASPHALT 


WATER  CONTENT  . 

.    NONE 

Specific  Gravity  . 

.94 

Flash                    .      .     . 

210°F. 

Pour                     .... 

27°F. 

Viscosity  at  130°F.    .      . 

464°" 

Specific  Viscosity 

11 

WHEN  STEAM  REDUCED 

TO  62  PENE  TRA  TION  A  T 

77°  F.  it  GA  VE  A  RESID  UE  54. 7% 

Melting  Point 

.      131°F. 

Penetration  at  320°F.     . 

24 

"           "    77°F.     . 

61 

44           "  100°F.      . 

283 

DUCTILITY  AT  77°  F. 

135  CM. 

PARAFFINE  SCALE. 

.       2.6% 

Volatility  at  325°F.    .     . 

Trace 

Fixed  Carbon 

.     15.6% 

MINERAL  MATTER. 

TRACE 

THESE  figures  do  not  need  any  explan- 
ation.   They  speak  for  themselves. 

"But  take  a  pencil  and  figure  out  for  your- 
self a  few  relative  values.  You  will  surely 
agree  that  Canadian-made  Imperial  Liquid 
Asphalt  is  much  superior. 

"Imperial  Liquid  Asphalt  is  a  superior 
product  in  every  way — and  remember,  even 
though  it  is  a  trifle  higher  in  price,  you 
get  100%  real  value. 

"Consult  our  Road  Engineers  on  all  road 
paving  problems.    Their  service  are  free." 


ROAD    ENGINEERING     DEPARTMENT 


Imperial  Oil  Limited 


Toronto    Ontario 


IMPERIAh  ASPHAliT 

Proved  through  the  Ages 


IMPERIAL  PAVING  ASPHALTS       IMPERIAL  LIQUID  ASPHALTS       IMPERIAL  ASPttALT  BINDERS 


l  ROADS 


Consult  the  advertiser,  his  information  is  valuable. 
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Power  is  Expensive  — SAVE  IT 


But  not  by  reducing  production. 

In  fact,  by  the  use  of  ball  bearings,  you  can  largely 
increase  production  and  consume  no  more  power  than 
formerly,  for  in  the  average  plant  friction  destroys  at 
least  25  per  cent,  of  all  the  power  produced  or  bought. 

High  grade  ball  bearings,  such  S  K  F  and  Hess-Bright 
are  almost  frictionless.  Not  only  is  less  power  required, 
but  belting  life  is  lengthened,  wear  is  practically  elim- 
inated,bearing  renewals  are  postponed  almost  indefinitely, 
frequent  tying  up  of  equipment  is  avoided,  oil  costs  are 
lower,  and  hot  boxes  are  unknown. 

Ball  bearings,  by  conserving  the  energy  formerly 
wasted,benefit  the  whole  power  line  from  the  machines 
back  to  the  boilers. 


Canadian  S  K  F  Company  Limited 


Montreal 


Toronto 


A  Service  that  contemplates  more 
than  the  tale  of  a  bearing. 

Every  S  K  F  Industries  service- 
salesman  is  a  plant  engineer  equip- 
ped to  consult  on  your  bearing  prob- 
lems. S  K  F  Service  made  available 
through  these  men  is  built  on  a  la- 
boratory-backed Ideal  that  seeks  to 
increase  Canadian  output  by  lifting 
the  friction  load  from  industrial 
machinery. 

Manufacturers  are  Invited  to  avail 
themselves  of  this  freely  offered  co- 
operation. 


The   S  K  F  Research  Laboratories 
where  friction  problem*  mre   aolved 


Journal  advertisements  are  a  business  call  at  your  office. 
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42"X42" 
SPECIAL 
PESNER, 


2  heads  on  cross 
rail — 2  side  heads 
— Equipped  with 
Reversing  Motor 
D  r  i  v  e — S  t  e  e  1 
gears    and    rack. 


The  Jofm  Bertram  X.  Sons  GcXimited 


DONDWS. 


ONTHR/IO* 


CWNWDW . 


MONTREAL 
723  Drummond  Bldg. 


TORONTO  VANCOUVER  WINNIPEG 

1002  C.P.R.  Bldg.  609  Bank  of  Ottawa  Bldg.  1205  McArthur  Bldg. 


HALIFAX 
Davidson  Bldg. 


Consult  the  advertiser,  his  information  is  valuable. 
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THERE'S  room  in  Koehring  drums  to 
handle  full  rated  capacities,  with  the  room 
to  spare  that  is  essential  to  thorough  mixing. 

Koehring    heavy    duty    construction   is    the 
greatest  safety  factor  you  can  put  on  the  job. 

It  stands  up  to  continuous  high- 
speed operation — delivers  the  ut- 
most season's  yardage — a  big  extra 
yardage.  The  Koehring  Paver — 
with  the  extra  automatic  actions  of 
the  Koehring  distributing  boom 
and  bucket — is  the  fastest  paving 
unit.  Write  for  a  catalog— and  do 
it  now  to  insure  on-time  delivery 
of  your  order. 

Koehring  Machine  Company 

Milwaukee,  Wisconsin 


Y 


Four  Sizes 

Four  sizes  in  the  Koehring  line 
enables  you  to  fit  the  mixer  to 
your  work.  10,  14,  21  and  28  cubic 
feet  mixed  concrete.  Standard  wet 
batch  rating.  Boom  and  bucket 
and  spout  distribution,  steam  and 
gasoline. 


Method 


'oJitinmm^iiX 


Write  for 
catalog 


Members  arc  urged  to  consult  The  Journal's  advertising  pages. 
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Electric 
Car  Puller 


CANADIAN 

MM 

Ma 


How  long  does  it  take  you 
to  spot  that  car? 

How  do  you  get  the  empties 
back  on  the  other  siding? 

This  CAR  PULLER  requires  only 
ONE  MAN. 

The  capacity  of  the  puller  is 
a  rope  pull  of  3,500  pounds  at 
a  rope  speed  of  60  feet  a  minute. 


AGENTS: 


FERGUSON  &  PALMER,  London,  Eng. 
KELLY  POWELL,  Winnipeg, 
HARVARD   TURNBULL,   Toronto. 
ROBERT  HAMILTON,  Vancouver. 


GETTING  ALONG  WITHOUT  THE  SWITCHING   LOCOMOTIVE 


DEPENDABLE  SERVICE 


CANADIAN  MEAD-MORRISON  CO 

LIMITED 

285  BEAVER  HALL  HILL 

MONTREAL 

works:  welland  ont. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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The  Ideal  Bridge 

Concrete  Approaches  Its  Requirements 


Its  great  strength,  combined  with 
its  unlimited  possibilities  for  artistic 
effect,  is  resulting  in  an  increasing  use  of 
Concrete  for  the  construction  of  Bridges. 

The  first  cost  of  a  Concrete  Bridge  is 
practically  the  only  cost  its  builders  are 
ever  called  upon  to  meet. 

The  rigidity  of  a  Concrete  Bridge  is 
so   great   on    account    of   its    monolithic 


construction  in  comparison  with  the  live 
loads  it  is  required  to  support,  that 
vibration  and  deflection  are  practically 
imperceptible. 

As  the  materials  that  enter  into  the 
making  of  Concrete  are  usually  obtained 
in  the  vicinity  of  the  site,  the  cost  of  the 
Bridge  may  be  almost  entirely  retained 
at  home. 


Canada  Cement  Company  Limited 


Montreal 


HERALD    BUILDING   MONTREAL 

SALES  OFFICES  AT 

Toronto  Winnipeg 


Calgary 


specify 
Canada    Cement 

Uniformly   Reliable 


Our  Service  Department  is  anxious 
to  co-operate  in  all  lines  of  work  for 
which  Concrete  is  adapted.  Our  library 
is  at  your  disposal  at  all  times  without 
charge. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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strain  on  your  plant  machinery.  Every 
individual  part  cf  every  unit  must  be  properly 
lubricated  to  carry  the  load. 

Scientific  selection  of  your  lubricating  oils  is 
every  bit  as  important  as  the  careful  choice 
of  mechanical  units  themselves. 

Imperial  Lubricants,  backed  up  by  Imperial 
Service,  will  solve  your  lubricating  problems. 
Increased  production,  minimum  depreciation 
and  lowered  lubricating  costs  surely  follow. 

There's  a  right  grade  of  oil  for  every  service 
condition;  the  quality  is  always  uniform, 
with  ample  supplies  conveniently  available. 
Imperial  Lubrication  Engineers  will  gladly 
advise  you  on  all  lubricating  problems. 


Lubricants 

For    Manufacturing, 
Mining    and    Milling 

CYLINDER    OILS 


Imperial  Valve   Oil 
Imperial  Cylinder   Oil 
Imperial  Capitol    Cylinder    Oil 
Imperial  Beaver    Cylinder    Oil 
Imperial  20th     Century     Cylinder 
Oil 

ENGINE 

Imperial  Solar    Red    Oil 

Imperial  Atlantic    Red   Oil 

Imperial  Junior    Red   Oil 

Imperial  Bayonne   Engine  Oil 

Imperial  Renown  OH 

Imperial  Gas    Engine    Oil 

Imperial  Arlo    Compressor   Oil 


1  IMPERIAL  OIL  LIMITED 


RE 


FIVE         Power  Heat  Li^it    BRANCHES 
Canadian        Lubrication         5iA& 

FINERIES  cl 


Mention  The  Journal  when  dealing  with  advertisers. 
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Alley  &  MacLellan 

AIR  COMPRESSORS 


c 


ANADIAN  buyers  of  machinery 
cannot  afford  to  overlook  the 
lines   of    English    and   Scotch 

equipment  sold   in   Canada    by   the 

Bawden   Machine    Co.,   Limited. 

We   would    especially    call    to   your 

attention 

Thompson 
Water-Tobe  Boilors 


A  522 


Series  18-B,  2-stage,  2-crank,  motor  driven  Air  Compressor. 


Roboy 
Crude  Oil  Engines 

Alley  &  MacLellan 
Compressors 


These  three  leaders  in  their  respective  fields  are  making  especially  prompt  ship- 
ments on  our  orders.  Their  equipment  is  guaranteed,  both  by  them  and  by  us.  Our 
big  machine  shop,  foundries,  erecting  staff  and  engineers  are  available  at  all  times  to 
supply  parts,  correct  any  troubles  and  ensure  perfect  service.  We  have  shop 
drawings  of  all  parts, — patterns  for  many.  Our  engineering  knowledge  of  design  and 
operation  of  all  machines  we  sell  is  thorough  and  can  be  relied  upon.  Com- 
bined with  our  shop  facilities,  this  affords  a  service  in  regard  to  English  and  Scotch 
machinery  that  has  never  previously  been  offered  to  Canadian  buyers. 

Let  us  quote  you  also  on  Alley  &  MacLellan 

Valves  and  Fittings.     Full  Line  of 

Water    Works    Supplies 

The  BAWDEN  Machine  Co.,  Limited 

163-75     STERLING     ROAD,     TORONTO.    ONT. 

Montreal  Representative  :    S.  SEAVER.  606  Shaughnessy  Bldg.,  Montreal 


Journal  advertisements  are  a  business  call  at  your  office. 
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Three  Conductor,  4/0  B  &  S  Paper  Insulated,  Lead 
Covered  Cable,  For  13,200  Volts  Working  Pressure 

Supplied  to  Montreal  Light  Heat  &  Power  Consolidated  And 
Installed  ByJThem  in  The  City  of  Montreal. 


Northern  Electric  Company 


LIMITED 


Montreal 

Halifax 

Quebec 


Ottawa 
Toronto 
Hamilton 


Windsor 

Winnipeg 

Regina 


Calgary 

Edmonton 

Vancouver 


08 

0 


& 
PS 

Wo 

h 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Positive     Protection 

Demands   Good 

Paint 

It  is  a  demonstrated  fact  that  just 
mixing  materials  will  not  produce 
a  high  quality  protective  paint 
even  though  the  pigments  and  oils 
used  are  of  highest  quality.  Paint 
must  be  made  right  —  under  a 
proven  formula — to  assure  maximum 
durability. 

Superior  Graphite  Paint  has 
been  given  wide  preference  in  the 
engineering  field  because  of  its 
remarkable  performance  under  actual 
service  conditions.  For  35  years  it 
has  been  serving  dependably  and 
today  is  recognized  as  the  leader 
among  metal  protective  paints. 

When  you  specify  Superior  Graphite 
Paint  you  are  assured  of  the  ultimate 
in  paint  service  and  economy. 

Superior  Graphite  Paint  is  a 
safe  investment  in  the  long  run. 
It  is  one  of  the  Degraco  line  of 
dependable   paints. 

Color  Cards  and  Painting 
Specifications   on   Request 

Dominion  Paint  Works,  Limited 


^Makers  ot 
Degraco  Paints,  Varnishes,  Enamels 


WALKERVILLE 


Montreal 


Canada 


Quebec 
Toronto 


Winnipeg 

Sydney 

Vancouver 


r-j>^ 


M 


nnnil/ 


lii       i  l       71       \      i    i J        Imi il  r-  ^ 


Paints    -   Va  rnishes    -    Enamels 


Consult  the  advertiser,  his  information  is  valuable. 
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Engineers  in  Every  Industrial  Country 
Endorse  Goodyear  Belting 


INDUSTRY  of  other  countries  ap- 
proves the  economical  and  satisfac- 
tory power  transmission  which  Good- 
year Beltingis  rendering  daily  through- 
out Canada. 

In  the  factories  and  mines  of  South 
Africa,  the  workshops  of  India  and  the 
Orient,  the  mines  of  Australia;  in  in- 
dustries throughout  the  world,  Goodyear  Belting 
is  daily  solving  power  problems.  Every  obstacle 
overcome  teaches  us  something  more  about  the 
efficient  specification  of  the  proptr  belt  for  each 
drive  Men  all  over  the  world  wf-o  have  problems 
similar  to  jours  will  now  contribute  their  ex- 
perience to  the  fund  of  knowledge  possessed  by 
the   Goodyear  belting  man   who  calls  on  you. 

To  meet  the  conditions  of  this  world-wide  tradr, 


it  has  been  necessary  to  change  some  of  the  brand 
names  of  Goodyear  Belts. 

For  instance,  Goodyear  Extra  Power  is  now 
Goodyear  Klingtite  Belt. 

But  the  change  is  in  name  only.  Goodyear  Kling- 
tite Belt  is  the  old  Extra  Power  in  everyparticular. 

Any  Goodyear  branch  will  send  a  man  who  ha> 
studied  power  transmission  problem  solved  by 
the  use  of  Goodye?r  Belting  the  world  over — 
who  will  br  ng  this  knowledge  to  bear  in  solving 
yours. 

No  obligation.  Phone,  wire  or  write  the  nearest 
branch 

The  Goodyear  Tire  &  Rubber  Co. 
of  Canada,  Limited 

Branches:- — Halifax,  St.  John,  Quebec,  Montreal,  Ottawa, 
Toronto,  Hamilton,  London,  Winnipeg,  Regina,  Saskatoon, 
Calgary,  Edmonton,  Vancouver.  Service  stocks  in  other  cities. 


KLINGTITE     GLIDE     BLUE-  STREAK 


Mention  The  Journal  when  dealing  with  advertisers. 
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|     Elements   Vital 
!       to   Effective 


The  Superheater  Company. 

Limited 

transportation  building,  montreal 

WORKS  AT  SHERBROOKE,  QUE. 

Designing  Engineers' and  Manufacturers  of  Superheaters 
and    Pipe    Coils    for    all    classes  of   service 


Made  in   Canada 


£ggijp5J5HERE  are  certain  basic  engineering  principles  in  the  j 

design  and  installation  of  superheaters,  which  when 
practiced  insure  success.  Among  these  is  the 
problem  of  location  of  the  superheater  heating 
surface.  The  heating  surface  of  Elesco  Superheaters  is  made 
up  of  small  diameter  steel  tubing,  affording  its  location  in  ad- 
vantageous gas  temperatures.  This  makes  possible  a  large 
ratio  of  superheating  surface,  an  even  distribution  of  the  flow 
of  the  gases,  and  a  proper  distribution  of  the  steam  through 
the  superheater.  Furthermore,  the  small  diameter  tubing  of 
Elesco  units  makes  it  possible  to  distribute  the  heating  surface 
so  as  to  insure  a  free  flow  of  the  gases  past  the  superheater. 

Elesco  superheaters   insure    successful    results   by  a  correct 
combination  of  these  and  other  vital  elements. 

These  points  are  covered  in  Bulletins  T-l,  T-2  and  T-5.     Send 
for  your  copies. 


i 

a 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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The  Benjamin  Deep  Bowl 
Reflector  With  Guard 

.4  lighting  unit  especially  de- 
signed for  use  in  textile  mills 
and    Storage    Warehouses. 


The  following  are  divi- 
sions of  Benjamin  prod- 
ucts on  which  we  will 
be  glad  to  send  informa- 
tion: 

Industrial  Lighting  Division 
Electrical  Division  (including 
Benjamin  Two  Way  Plug) 
Pressed  Steel  Products  Divi- 
sion 
Enameled  Products  Division 
Starrett  Panel  Board  Division 


Combine  SAFETY  With 
Correct  Light  Distribution 

Any  matter  involving  safety  is  worthy  of 
the  deepest  consideration.  Too  often  a  dan- 
ger that  may  be  regarded  as  remote  in  pos- 
sibility is  disregarded  until  it  becomes  a 
terrible  actuality. 

In  the  Benjamin  Deep  Bowl  Reflector 
with  Glass  Guard  we  have  forestalled  the 
possibility  of  lint  particles  or  other  inflam- 
mable material  coming  in  contact  with  the 
hot  surface  of.  a  high  intensity  lamp. 

This  fixture  shown  is  a  combination  of 
special  wire  glass  guard  and  a  9-inch  Ben- 
jamin Deep  Bowl  Reflector.  It  prevents 
damage  to  the  lamp  from  without.  If  the 
lamp  should  break  from  other  causes  the 
guard  prevents  pieces  of  glass  from  falling 
down  into  the  work,  while  if  the  guard  be- 
comes damaged  the  wire  mesh  will  hold  the 
broken  pieces  in  place. 

Wherever  inflammable  or  delicate  ma- 
terials are  being  made  or  stored,  protection 
like  that  afforded  by  the  Benjamin  Light- 
ing Unit  X6168G  is  an  indispensable  factor 
of  safety. 


BENJAMIN  ELECTRIC  MFG.  GO. 


BEN/^MJN 

Makers  of  Things  More  Useful 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 


14      JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


2,500 

of  jyour  boys 
and  £irls  60  to 
McGill  this  year 


Do  you  realize  that  their  fees  cover  less  than  one-fifth  of 
what  the  teaching  costs  ? 

In  1918-19  the  fees  received  per  student  averaged .  .$  101.00 
But  McGill's  expenditure  per  student  averaged ....     574.00 

In  1919-20  fees  paid  by  a  graduate  in  Science 800.00 

Expenditure  of  McGill  on  a  graduate  in  Science.. . .  3250.00 


Only  by  generous  endowment  can  McGill  carry  on  its 
splendid  system  of  education, 

Giving  the  teaching  of  experts  at  moderate  cost, — guiding  the  studies  and  moulding  the  characters  of 

CANADA'S  YOUNGER  GENERATION 

THOSE  who  in  the  near  future  will  be  Builders  of  roads  and  bridges,  Engineers  harnessing  our  waterpowers, 
Chemists  revealing  the  wealth  of  our  natural  resources,  Mining  Experts,  Model  Farmers,  Physicians  and 
Surgeons  fighting  disease  and  upholding  the  health  of  the  people,  Architects  of  our  public  buildings,  Drafters 
and  Interpreters  of  our  Laws,  Economists,  leaders  of  the  Churches,  Teachers,  etc.,  etc. 

The  Graduates  of  McGill  who  know  the  debt  they  owe  to  their  Alma  Mater  have  pledged  themselves  to  give  to 
the  limit.  One  hundred  and  fifty  public  spirited  citizens  of  Montreal,  many  of  whom  had  never  the  chance  them- 
selves of  a  University  education,  but  who  know  its  worth,  are  equally  pledged. 

What  will  you  do  to  help  ? — A  gift  to  McGill  is  a  gift  to  Canada, 

helping  Canada  to  become  a  leader  among  the  Nations. 
$5,000,000  is  urgently  needed  to-day  for  new  buildings,  laboratories,  equipment,  books,  adequate  salaries,  etc. 
McGill   Centennial    Endowment   Campaign   Headquarters,    St.    Lawrence   Hall,   Montreal. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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STEEL  &  IRON 
PRODUCTS 


OF 


EVElTf  DESCRIPTION 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 

Journal  advertisements  are  a  business  call  at  your  office. 


JOURNAL    OF    THE     ENGINEERING    INSTITUTE    OF    CANADA   17 


^ick  your    brushes 
for  the  job 

^TlHERE  is  a  grade  of  Columbia  Pyramid 
J-     Brushes  exactly   suited   to  every   type 
of  motor  in  street  railway  service. 

Our  years  of  experience  in  making  brushes 
that    satisfy    all    railway,    industrial,    and 
automotive  requirements  are  at  your  service. 
They  will  help  you  pick  the  correct  brushes 
for  the  job. 

WRITE     THE     ADDRESS     BELOW 

AW 

Canadian  National  Carbon 
Company.  Limited 

Hillcrest     Park, 
TORONTO 

Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Dealers  Everywhere 


AVERY     common    phrase     in    advertising— "Dealers    Everywhere" 
—but   here   at    least,    it   has   a    meaning  the  importance  of  which 
can  actually  be  reckoned  in  dollars  and  cents— the  value  of  time  saved. 

Translated  into  practical  terms  it  means  "Immediate  Service."  It 
means  you  can  go  to  your  local  dealer  and  in  his  yard  find  enough 
Vitrified  Clay  Pipe  of  any  standard  size  and  shape  to  take  care  of  your 
immediate  needs.  And  then,  back  of  your  dealer  are  the  factories  with 
their  much  larger  supplies  always  ready— supplies  that  are  never  allowed  to 
become  depleted  as  long  as  men  and  materials  are  available. 

Of  course  you  may  need  some  special  size  or  shape  that  has  to  be  made  to 
order,  but  even  then  your  local  dealer  will  be  happy  to  secure  your  wants 
direct  from  the  nearest  factory  in  the  shortest  time  possible.  The  fact 
remains,  therefore,  that  Vitrified  Clay  Pipe  is  "Immediately  Available" 
from  "Dealers  Everywhere. " 

And  wherever  you  may  be,  whether  you  get  your  Vitrified  Salt  Glazed 
Clay  Pipe  from  a  local  dealer  or  in  carload  shipments  direct  from  the  factory, 
you  will  always  find  it  the  same  perfect  conveyer,  acid  and  alkali  proof,  weather 
resisting,  low  in  price,  high  in  service  and  "Permanent  as  the  Pyramids." 


Part  of  the  regular  stock  of  Vitrified  Clay  Pipe  carried  by  the  Chick  Contracting  Company,  Windsor,  Ontario 


For    particulars,    quotations    and    prices  write  to 

Vitrified  Clay  Pipe  Publicity  Bureau 

Rocm  201,9  Wellington  St.  E.,  Toronto,  Ont. 

St.  Johns,  P.Q.  New  Glasgow,  N.S. 


A/ITRPIED  CLAY  p 


"/■-A 


Consult  the  advertiser,  his  information  is  valuable. 
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Helping'  Canada's 
Great  Railways 


The  industrial  development  of  Canada  is  measured  by 
its  great  railroad  systems.  Thousands  of  miles  of  steel 
extending  from  coast  to  coast,  reaching  out  from  the  big 
manufacturing  centres,  have  been  pioneer  steps  in  the 
country  s  advancement.  And  The  Canadian  Fairbanks-Morse 
?,Vu  ed'  has»been  a  factor  in  this  development 

Wherever  construction  gangs  have  followed  surveyors,  Fairbanks- 
Morse  railway  equipment  has  been  used  because  of  its  dependabilhy-l 
dependabihty  that  made  it  worthy  of  its  part  in  this  pionL  work 

From  the  smallest  drill  to  the  electric  locomotive-the  stand  pipes  and 
Water  tanks  that  feed  the  great  transcontinental  engines-Falrbanks 
Morse  railway   supplies  render  a  service  backed  bv 
the  organization's  high  efficiency. 

The  100%  quality  seal  that  marks  all  Fairbanks- 
Morse  railway  equipment  is  the  ideal  of  the 
Fairbanks-Morse  institution— the  mark 
that  symbolizes  a  standard  of  equipment 
and  service. 

Make  this  mark  your  guide  in  buying. 

^    Jg  The  Canadian 

FairbanKs-Morse  Co. 
Limited 

Canada's  Departmental  House  for  Mechanical 
Goods 

Halifax,      St.  John,      Quebec,      Montreal, 

Ottawa,      Toronto,      Hamilton, 
St.  Catharines,      Windsor,      Winnipeg,        1 0 
Saskatoon,    Regina,      Calgary,       Victoria 
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Secondary  Technical  Education 

A  discussion  of  present  and  proposed  methods  of  training  in  industry;  vocational  training, 

what  it  has  accomplished  in  Great  Britain  and  America,  and 

the  part  to  be  played  by  engineers. 

Read  at  the  Eighth  General  Professional  Meeting,  Halifax,  N.S.,  October  14,  1920 

Professor  F.  H.  Sexton,  D.Sc,  L.L.D. 

Educated  and  trained  engineers  may  have  a  pre-  society  in  education  has  been  to  train  leaders.    Courses 

conceived  idea  that  little  may  be  gained  by  consideration  have  been  carefully  planned,  pruned,  cut,  adjusted,  and 

of  secondary  technical  education.    But  with  this  notion,  re-adjusted  so  that  a  boy  could  cram  enough  knowledge 

they  have  not  a  proper  conception  of  the  significance  and  and  acqujre  such  specific  habits  of  working  and  thinking 

importance  of  this  phase  of  education  which  is  one  of  the  in  the  space  of  four  years  after  he  had  completed  his  high 

most  effective  instruments  for  human  good  and  improve-  school  curriculum,  that  he  would  after  a  few  years  of 

ment.     If  general  education  is  defined  as  preparation  for  experience  develop  into  a  competent  lawyer,  physician, 

life,  technical  education  may  be  defined  as  preparation  for  ciergyman,  or  engineer.    High  school  and  common  school 

making  a  living.    Such    short   and    simple    definitions  courses  have  been  modified  to  suit  the  underlying  motive 

may  be  open  to  most  serious  objections  when  closely  for  carrying  the  youth  into  and  through  the  university 

analyzed,  but  they  do  possess  the  advantage  of  brevity  t0   his   degree.     With   the   evolution   of   industry   and 

and  differentiate  the  aims  and  purposes  of  these  two  society)  the  college  requirements  have  been  modified  to 

divisions  of  education  so  that   the  limitations  of  that  some  degree,  but  not  to  any  alarming  extent  in  recent 

portion  dealt  with  in  this  paper  will  be  recognized.  years     No  doubt,  engineering  courses  need  some  con- 

.  siderable  adjustment  to  modern  demands  and  needs,  but 

Professional  Training  these  come  slowly  because  of  the  tendency  of  universities 

We  are  well  acquainted  with  the  training  for  the  to   be   ultra-conservative   and   to   perpetuate   jealously 

professions,  especially  that  of  the  engineer.    For  genera-  certain  ideas  and  methods.  On  the  whole,  college  training 

tions  the  best  thought  of  educationists  has  been  given  is  eminently  satisfactory,  and  is  still  producing  the  desired 

to  this  problem,  because  the  fundamental  ambition  of  results  in  good  measure. 
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As  engineers  are  fully  cognizant  of  the  particulars  of 
higher  college  training,  the  less  explored  and  exploited 
field  of  secondary  technical  education  will  now  be  explored. 
This  includes  organized  effort  on  the  part  of  public  or 
other  authority,  acting  outside  the  sphere  of  regular 
professional  training  in  college  courses,  to  fit  people  for 
occupational  fitness.  It  includes  technical  high  schools, 
trade  schools,  industrial  art  schools,  continuation  and 
part-time  schools,  correspondence  schools,  mechanics' 
institutes,  corporation  schools,  vestibule  schools  and 
up-grading  schools  in  industry,  commercial  colleges, 
university  extension  courses,  home  economy  training 
centres,  women's  institutes,  and  a  host  of  other  institutions 
and  classes.  The  underlying  motive  of  attempting  to  fit 
people  for  useful  vocations  is  the  point  of  differentiation 
by  which  industrial  and  technical  education  is  classified. 
The  institutions  and  organizations  mentioned  are  of  a 
secondary  nature  because  they  are  supplementary  to  the 
common  or  primary  schools  in  the  public  school  system 
and  do  not  attempt  work  of  a  university  grade. 

Engineers  have  been  deeply  concerned  in  training  for 
their  own  profession,  and  rightly  so.  In  this  respect  they 
have  been  following  the  policy  of  the  general  public  which 
for  centuries  has  been  mainly  concerned  with  the  education 
of  leaders.  Private  munificence  has  erected  thousands  of 
magnificent  university  buildings  that  rival  and  surpass 
the  palaces  and  castles  of  old.  Millions  upon  millions  of 
dollars  have  been  donated  to  endowments  in  order  that 
the  experts  of  the  world  might  be  assembled  and  main- 
tained to  impart  their  knowledge  to  ambitious  youths. 
Huge  sums  have  been  subscribed  and  bequeathed  to 
scholarships  in  order  that  special  talent  that  appeared 
among  the  poor  and  lowly  might  be  developed  for  leader- 
ship. The  principal  concern  has  been  to  train  leaders  in 
human  endeavor.  The  public  school  curriculum  has  been 
modified  to  meet  the  college  entrance  requirements  and 
all  education  has  been  more  or  less  subordinated  to  the 
one  end.  It  was  thought  necessary  that  everyone  should 
learn  to  read,  write,  and  become  proficient  in  the  elements 
of  arithmetic,  history,  and  geography,  but  the  common 
faith  was  anchored  in  the  belief  that  if  a  few  leaders  were 
trained  all  would  be  well. 

The  Importance  of  Leadership 

Leadership  is  assuredly  the  most  important  factor  in 
the  success  of  industrial  enterprise,  commercial  undertak- 
ing, social  effort,  or  any  human  organization,  but  it  is  only 
a  factor.  Any  leader  must  have  a  trained  and  orderly 
collection  of  individuals  co-operating  with  and  subject  to 
his  will  if  the  desired  results  are  to  be  attained.  In  earlier 
pioneer  days  every  person  was  more  independent  and 
self-sufficient  than  at  present.  With  the  introduction  of 
the  factory  system,  the  manufacture  of  power,  the  growth 
of  cities,  the  development  and  transportation  and  engin- 
eering, we  have  grown  more  and  more  dependent  one  on 
another.  Every  person  has  become  highly  specialized 
and  renders  service  to  the  whole  community  in  exchange 
for  a  living  for  himself.  He  no  longer  builds  his  own 
house  and  barn,  raises  his  own  food,  and  makes  his  own 
clothes.  He  works  with  others  to  make  a  product  or 
render  a  service  of  which  he  does  not  observe  the  distrib- 
ution or  see  the  direct  result.    The  radical  changes  in 


industry  have  produced  profound  changes  in  society  of 
which  we  are  only  half  aware.  We  follow  the  crowd 
breathlessly  and  know  that  we  are  on  our  way,  but  we 
do  not  stop  either  to  consider  our  relations  to  the  rest 
of  the  mob  or  to  exert  ourselves  to  make  the  procession 
more  orderly  and  effective.  We  are  so  interdependent 
that  each  should  be  much  more  carefully  prepared  to 
render  his  fullest  service  to  all  and  to  develop  his  utmost 
power.  Our  leaders  must  prove  their  fitness  to  guide 
the  way,  and  the  rank  and  file  must  be  shown  exactly 
how  to  perform  their  functions.  Our  training  for  leader- 
ship is  fairly  satisfactory,  but  we  have  sadly  neglected 
to  provide  adequate  facilities  for  those  who  perform  the 
humbler  tasks  in  life. 

The  Need  for  Vocational  Training 

Never  has  there  been  such  an  insistent  and  wide- 
spread need  of  education  in  endless  variety  for  all  the 
people  who  do  not  hold  directive  and  administrative 
positions.  Class  consciousness  of  the  men  and  women 
who  worked  for  wages  was  growing  apace  before  the  war. 
During  the  great  struggle  they  came  to  a  full  realization 
of  their  position  in  the  social  and  industrial  structures 
and  this  fact  was  emphasized  and  over-emphasized  by 
their  own  leaders  and  people  in  the  highest  authority. 
Then  came  the  serious  and  vociferious  crescendo  on  the 
importance  of  labor  and  the  diminuendo  on  capital  and 
management.  We  are  now  in  the  midst  of  a  turmoil  of 
re-adjustment  of  relations  and  understanding,  and 
general  conditions  must  be  stabilized  before  further 
progress  can  be  made. 

The  establishment  of  co-operative  good-will  between 
capital,  labor,  and  management  is  our  immediate  task. 
Suspicion,  ill-will,  misunderstanding,  and  even  hatred  are 
rampant.  The  only  solution  for  this  muddle  is  education, 
and  the  great  field  of  secondary  technical  education  must 
be  exploited  quickly  and  to  the  limit.  Our  primary 
education  needs  some  refurbishing  and  improvement  in 
efficiency  and  financial  support,  but  is  sound  in  the  main. 
Technical  education  both  for  better  work  and  better 
citizenship  is  demanding  our  best  attention  and  action. 

Engineers  as  they  develop  come  more  and  more  to 
handle  men.  In  the  early  part  of  their  career  they  may 
be  mainly  concerned  with  materials,  stresses,  machinery, 
and  instruments,  but  as  they  rise  higher  they  surround 
themselves  with  a  staff  of  men  through  whom  they  have 
to  work  to  accomplish  their  plans.  Their  immediate 
subordinates  are  men  who  have  had  special  training  in 
universities  or  in  the  college  of  hard  knocks.  Each  has 
his  special  aptitudes  and  powers,  and  in  a  good  organiza- 
tion each  is  fitted  into  his  best  sphere  of  action  and  author- 
ity. Below  the  staff,  however,  are  the  masses  of  mechanics 
and  laborers  by  whose  immediate  efforts  the  carefully 
planned  work  is  carried  out.  Every  engineer  knows  the 
difference  in  results  accomplished  by  a  sullen,  slacking, 
incompetent  gang,  and  a  loyal,  energetic,  skilful  crew. 
How  can  we  expect  the  proper  and  satisfactory  effort  on 
the  part  of  the  rank  and  file  of  labor  when  it  has  not  had 
half  a  chance  to  be  trained  for  its  work  ?  We  cannot, — 
and  for  this  reason  engineers  should  be  deeply  concerned 
in  the  problem  of  secondary  technical  education. 
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Vocational  Training  a  Successor  to  the 
Apprenticeship  System 

Not  many  years  ago  the  apprenticeship  system  was 
widespread  and  provided  a  method  of  training  for  skilled 
workers  that  met  the  needs  of  that  stage  of  industrial 
development.  It  was  wasteful  of  time  and  effort  on  the 
part  of  the  indentured  apprentice,  but  it  did  turn  out 
competent  workmen.  With  the  extreme  specialization  of 
work,  however,  trades  were  divided  into  many  different 
occupations,  until  men's  vocations  were  limited  to  the 
routine  production  of  special  machines.  Emphasis  was 
placed  on  production  until  the  chief  consideration  was  the 
equipment  and  output  of  a  plant  and  the  human  workers 
were  almost  forgotten.  The  apprenticeship  system  faded 
away  almost  altogether  and  no  one  had  any  time  to  teach 
anybody  else  anything.  The  craftsmen  from  the  appren- 
ticeship system  were  used  up  as  foremen  and  now  they 
are  fast  disappearing.  These  steps  have  left  industry  in 
a  parlous  state,  and  the  chief  instrument  for  re-establish- 
ing satisfactory  conditions  seems  to  be  technical  education. 

It  may  be  said  that  this  sounds  well,  and  that  the 
statement  regarding  conditions  and  needs  is  accepted;  but 
how  can  such  training  be  carried  out — what  must  be  done  ? 
I  would  say  bluntly  that  every  worker  should  be  trained 
for  his  job  and  for  proper  living  when  he  is  off  of  his  job. 
He  must  be  educated  so  that  he  may  develop  himself  to 
the  utmost  as  a  productive  wage-earner  and  as  an  inde- 
pendent, self-respecting,  and  community-respecting  citizen. 

The  Industrial  High  School 

In  spite  of  all  kinds  of  educational  advantages  offered 
all  over  the  world,  most  boys  enter  gainful  occupations 
between  the  ages  of  fourteen  and  sixteen.  This  is  largely 
due  to  the  sudden  maturing  of  youth  during  adolescence 
and  the  desire  to  play  a  man's  part  in  the  world.  This 
condition  will  persist.  It  is  wise  and  necessary  that  our 
high  schools  and  academies  should  be  broadened,  and  that 
technical  courses  preparing  ambitious  boys  for  skilled 
trades  and  vocations  should  be  provided.  This  will  give 
the  boy  with  special  aptitudes  for  industrial  and  commer- 
cial work  an  equal  opportunity  with  those  of  scholastic 
tendencies  who  are  forging  ahead  to  college  to  fit  them- 
selves for  the  professions.  A  comparatively  large  number 
of  gifted  boys  who  now  leave  at  the  end  of  the  common 
school  course,  because  there  seems  to  be  nothing  more  of 
value  and  interest,  will  flock  into  vocational  courses  when 
they  are  provided.  In  some  communities  where  such 
schools  were  established,  the  high  school  attendance 
practically  doubled.  The  purpose  of  the  ordinary  high 
school  is  to  teach,  but  the  vocational  high  school  must 
teach  and  train  similtaneously.  The  latter  type  usually 
gives  as  many  hours  of  instruction  in  general  and  cultural 
subjects  as  the  other,  and  adds  shop  work  and  laboratory. 
The  change  from  mental  to  physical  work  prevents  fatigue, 
and  the  boy  in  the  technical  school  secures  his  general 
knowledge  with  occupational  training  in  addition. 

Such  industrial  high  school  courses  as  I  have  mention- 
ed are  of  interest  to  the  engineer  because  the  youths 
trained  there  will  have  the  power  to  develop  rapidly  to 
positions  as  foremen,  superintendents,  and  staff  assistants. 
However,  we  may  be  sure  that  no  matter  how  many  schools 


like  this  are  provided  which  require  full-time  attendance, 
the  great  mass  of  boys  will  leave  school  at  the  age  of 
fourteen  or  fifteen  and  enter  business  or  industry.  This 
will  not  be  from  economic  necessity  in  most  cases,  but 
because  of  that  restless  spirit  which  is  characteristic  of 
adolescence  and  which  prompts  a  boy  to  act  as  a  man. 
The  tragedy  will  lie  in  the  fact  that  some  few  years  later 
the  men  will  find  a  wall  stretched  across  their  paths  of 
promotion  and  then  will  bitterly  rue  the  day  when  they 
flung  educational  opportunity  away. 

Day  Classes  in  Working  Hours 

The  great  human  need  now  confronting  us  is  the 
proper  preparation  of  the  huge  number  of  youthful 
workers  from  fourteen  to  eighteen  years  of  age  for  efficient 
production  and  responsible  citizenship.  This  is  the  field 
of  secondary  technical  education.  The  effort  to  exploit 
this  field  should  be  made  by  industry  and  public  educa- 
tional authorities  working  hand  in  hand.  Great  strides 
are  being  made  in  the  United  States  in  this  direction; 
nearly  half  of  the  States  have  passed  legislation  requiring 
boys  and  girls  between  fourteen  and  sixteen  or  fourteen 
and  eighteen  to  attend  continuation  classes  if  they  are 
at  work.  They  are  usually  compelled  to  attend  special 
schools  in  the  daytime  for  four  to  eight  hours  a  week 
and  are  paid  for  it  by  their  employers  just  as  if  they  were 
engaged  in  productive  work.  The  instruction  is  adapted 
to  their  vocations,  but  they  are  all  given  vital  courses 
in  English  and  civics.  This  will  have  a  tremendous 
effect  in  raising  the  standard  of  intelligence  of  the  workers 
and  in  making  them  keen,  well-informed,  independent 
citizens.  Ontario  has  also  passed  such  legislation  and 
the  other  Provinces  will  quickly  follow  her  lead. 

This  is  of  general  interest  to  engineers  because  they 
must  have  well-trained  and  intelligent  workers  to  carry 
out  their  plans  effectively,  but  their  chief  concern  should 
be  about  the  education  in  which  they  should  participate  to 
train  their  workers  for  greater  and  better  production.  Most 
engineers  are  more  prone  to  give  orders  and  directions 
to  men  under  them  than  to  try  to  impart  the  training 
and  knowledge  that  would  do  away  with  so  many  detailed 
instructions.  Most  of  them  scorn  to  enter  the  teaching 
profession,  but  they  should  be  engaged  in  some  form  of 
education  which  concerns  their  workers. 

Failure  of  Scientific  Management  with  the 
Human  Element 

Scientific  management  was  hailed  as  a  panacea  which 
would  give  the  highest  production  and  completely  satisfied 
workers.  The  trouble  was  that  it  lacked  humanity.  It 
tried  to  standardize  human  action  in  the  same  manner 
as  we  standardize  products  and  methods  of  production. 
It  was  systematic  rather  than  scientific,  and  it  took  for 
granted  that  men  were  actuated  by  the  one  motive  of 
securing  the  greatest  financial  reward.  Adam  Smith  and 
John  Stuart  Mill  based  their  laws  of  political  economy 
on  the  same  basis,  and  we  now  find  that  their  tenets  do 
not  exactly  fit  modern  conditions.  We  were  amazed 
at  workmen  protesting  against  the  use  of  the  stop  watch 
and  scientific  management  methods,  and  requesting  a 
return  to  wages  on  an  hour  basis,  even  when  it  meant 


508 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


smaller  pay  envelopes.  Human  beings  cannot  successfully 
be  regarded  and  treated  as  machines.  Labour  recently 
has  demanded  the  right  of  self-determination,  whatever 
it  means  by  this  term,  and  refuses  to  have  itself  regarded 
as  a  commod  ty.  All  the  new  plans  for  industrial 
democracy  and  representation  of  labour  in  management 
are  due  to  the  pressure  and  demands  of  labour  and  have 
not  been  free  gifts  from  employers  and  corporations. 

Present  Status  of  Organized  Labor 

Through  fighting  organizations,  labour  has  placed 
itself  in  a  more  advantageous  position  than  it  ever  posses- 
sed before,  nor  is  the  end  yet  in  sight.  Wages  have 
advanced  to  unheard  of  levels,  so  that  contracts  have 
become  speculations  and  corporation  profits  often  assume 
the  form  of  a  mirage.  Labour  is  in  danger  sometimes  of 
pushing  its  demands  to  the  extent  of  practically  confiscat- 
ing productive  industry.  The  laboring  classes  often  come 
to  the  point  where  they  depend  more  on  their  organization 
to  secure  satisfactory  wages  than  upon  their  own  skill 
ability,  or  productive  capacity.  High  wages  have  pro- 
moted system,  efficiency,  and  labour-saving  machinery  to 
an  unprecedented  degree.  Very  often  employers  and 
managers  have  resorted  to  these  helps  rather  than  to  new 
methods  of  increasing  the  power  and  knowledge  of  the 
individual  workers.  There  is  no  resource  of  more  value 
than  the  undeveloped  powers  of  human  beings.  Very 
little  attention  has  been  paid  to  this  in  the  immediate 
past,  but  the  late  war  showed  us  the  wonderful  results 
that  may  be  achieved  by  adequately  training  men  and 
women  for  their  specialized  work. 

What  Great  Britain  Accomplished  in 
Vocational  Training 

When  Great  Britain  entered  the  struggle  against  the 
Central  Empires,  there  arose  immediately  an  enormous 
demand  for  special  operatives  to  manufacture  munitions. 
The  machine-tool  processes  called  for  a  fineness  of  opera- 
tion and  an  accuracy  of  measurement  that  was  most 
uncommon  in  the  work  of  the  ordinary  machinist. 
There  was  only  one  way  to  get  the  desired  number  of 
workers  and  that  was  to  train  them.  Millions  of  men 
were  drawn  into  the  army  and  it  was  necessary  to  draft 
women  to  a  large  extent  into  the  factories.  Their  power 
to  perform  the  refined  tasks  of  production  was  almost 
unknown.  Special  sections  of  the  shops  and  special 
machines  in  the  factories  were  set  aside  under  skilled 
instructors  for  training  purposes.  Part  of  the  efforts  of 
the  corporations  were  strictly  educational.  The  training 
was  carried  out  under  wholly  practical  conditions  and 
from  the  very  start  the  production  of  the  worker  was 
commercial.  All  the  work  was  on  regular  parts  which 
went  into  the  output  of  the  factory. 

The  success  of  the  training  efforts  was  amazing. 
In  a  few  days  or  weeks,  green  employees  were  making 
fuse-caps,  shells,  cannon,  and  all  the  machines  of  war 
which  require  so  much  accuracy  and  fineness.  Women 
showed  surprising  capacity  for  intricate  and  exact  ma- 
chine-tool work,  inspecting,  and  assembling,  and  in  many 
respects  were  more  satisfactory  workers  than  men.  The 
results  were  so  gratifying  that   training  schools  were 


established  in  all  kinds  of  factories,  shipyards,  arsenals, 
and  all  manner  of  productive  enterprises.  Industry  itself 
became  a  more  intensive  and  more  comprehensive  educa- 
tional agent  in  technical  training  than  public  author- 
ity ever  had  been. 

Corporation  schools  were  also  developed  for  older 
employees  to  fit  them  for  occupations  requiring  more 
knowledge  and  skill  and  for  positions  of  greater  respon- 
sibility. The  organizations  for  training  green  workers 
were  called  "vestibule  schools"  and  those  for  older  workers 
"upgrading  schools."  The  Ministry  of  Munitions  collect- 
ed and  disseminated  the  information  concerning  the 
various  efforts  in  industrial  training. 

Results  in  the  United  States 

When  the  United  States  entered  the  war  the  same 
acute  need  of  a  huge  number  of  new  skilled  operatives 
presented  itself.  The  United  States  Council  of  National 
Defense  organized  a  Section  on  Industrial  Training  and 
the  British  authorities  immediately  gave  it  the  benefit  of 
their  experience.  When  the  Vice-President  of  Production 
of  the  greatest  munitions  plant  in  America  was  shown 
the  illustrations  of  British  women  making  a  highly 
specialized  product,  he  said,  "Your  plan  is  good,  but  it 
wouldn't  work  here."  An  hour  later,  however,  he  was 
convinced  that  it  should  be  given  a  trial  and  soon  the 
company  was  spending  money  at  the  rate  of  $500,000  per 
year  in  training  work  alone. 

The  Curtiss  Aeroplane  Co.  was  informed  that  there 
was  no  part  of  an  aeroplane  or  its  engine  which  the  women 
in  Great  Britain  were  not  making  successfully  and  it 
immediately  organized  one  of  the  most  successful  training 
plans  for  its  workers  in  the  United  States  in  which  it 
finally  expended  money  at  the  rate  of  $470,000  per  year. 
All  kinds  of  industries  in  the  United  States  followed  suit. 
Perhaps  one  of  the  most  outstanding  examples  was  that 
of  the  Emergency  Fleet  Corporation  in  training  shipyard 
workers. 

Before  the  war  American  shipbuilding  had  become 
absolutely  decadent.  The  ship  construction  programme 
in  the  war  called  for  hundreds  of  thousands  of  riveters, 
ship-fitters,  chippers,  caulkers,  oxyacetylene  and  electric 
welders  and  workers  in  dozens  of  other  specialized 
occupations.  The  Corporation  organized  an  Education 
and  Training  Section  which  was  immediately  given  the 
task  of  training  men  to  increase  the  number  of  workers 
in  61  shipyards  from  50,000  to  half  a  million. 

Details  of  the  splendid  accomplishment  cannot  be 
given  in  this  paper,  but  the  magnitude  of  the  work  can 
be  appreciated  from  the  mere  statement  that  1100 
instructors  were  educated  who  in  turn  actually  trained 
80,000  men  for  shipyard  work.  The  time  and  cost  to 
train  men  for  their  work  was  found  to  be  surprisingly 
short  and  small.  For  example,  riveters  were  developed 
from  green  men  in  21  yards  in  28  days,  at  an  average 
cost  for  instruction  of  about  $25.00.  The  average  length 
of  training  period  in  21  yards  for  20  different  occupations 
was  19  days.  Such  startling  results  as  these  make 
employers  see  the  great  possibilities  of  industrial  training 
for  all  their  workers.  Many  corporations  since  the  war 
have  maintained  their  training  departments,  and  many 
other  companies  have  established  some  form  of  definite 
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vocational  instruction.  The  Goodyear  Rubber  Co.  has 
organized  and  developed  a  university  at  Akron,  Ohio, 
which  now  has  about  5000  students,  the  majority  of  whom 
are  employees  of  this  concern.  Examples  could  be 
multiplied  by  scores,  but  no  great  good  would  be  accom- 
plished in  further  repetition. 

Training  Returned  Soldiers 

The  retraining  of  disabled  returned  soldiers  was 
another  great  development  of  secondary  technical  educ- 
ation due  to  war  conditions.  Thousands  of  men  with 
shattered  nerves  and  crippled  bodies  returned  from  over- 
seas and  could  not  resume  their  former  occupations. 
In  other  wars  such  men  have  been  turned  adrift  with  more 
or  less  inadequate  pensions  and  have  been  left  to  make 
their  own  readjustments  and  complete  their  own  re- 
establishment  in  civil  life.  It  is  stated  that  most  of  the 
British  pensioners  of  the  Crimean  war  died  in  the  work- 
houses. In  the  present  struggle,  however,  secondary 
technical  education  was  employed  as  an  instrument  to 
place  these  disabled  veterans  back  on  their  feet  as  inde- 
pendent productive  citizens. 

Canada  has  achieved  a  proud  record  in  this  great 
work.  Special  trade  schools  were  organized  by  the 
government  to  train  men  for  a  large  variety  of  occupations 
where  technical  knowledge  was  necessary  as  well  as  trade 
skill.  To  prepare  men  for  other  vocations,  they  were 
given  short  intensive  apprenticeships  in  industry.  In  the 
special  schools,  the  training  was  carried  out  under  practical 
commercial  conditions,  while  the  related  science,  drawing, 
mathematics,  and  theoretical  knowledge  was  imparted  at 
the  same  time.  The  men  and  their  dependents  were 
supported  during  training.  After  a  period  of  six  to  eight 
months  the  men  had  acquired  enough  skill  and  knowledge 
to  engage  in  their  new  occupations  at  a  living  wage,  and 
continue  in  a  vocation  where  their  physical  disability  was 
little  or  no  handicap.  In  Nova  Scotia  we  have  found 
about  4000  men  who  were  either  physically  disabled  by 
war  so  that  they  could  not  efficiently  take  up  their  old 
occupations  or  who  enlisted  under  18  years  of  age  and 
hence  had  no  occupation.  These  men  have  been  trained 
for  over  250  worthy,  gainful  vocations.  Of  those  who 
have  satisfactorily  completed  the  courses,  over  80%  are  now 
working  away  in  industry  and  commerce  as  useful,  self- 
respecting  citizens.  The  results  achieved  in  this  direction 
have  been  most  striking  and  we  can  rest  assured  that 
there  is  only  a  handful  of  seriously  disabled  men  from 
the  war  for  whom  some  proper  niche  cannot  be  found 
in  the  busy  world  where  he  can  continue  to  work  as  a 
normal  member  of  the  community. 

Necessity  for  Instruction 

The  evident  lesson  from  the  successful  applications 
of  secondary  technical  education  to  the  benefit  of  the 
individual  and  society  is  bluntly  that  every  man  should 
be  trained  for  his  job.  Engineers  are  constantly  employ- 
ing men  who  are  supposedly  qualified  to  perform  specific 
duties  and  the  results  are  only  too  commonly  disappoint- 
ing. Engineers  and  the  concerns  for  which  they  plan  and 
execute  are  prone  to  hire  the  few  competent  men  away 


from  each  other  and  to  discharge  constantly  the  in- 
competent ones.  This  produces  high  labour  turnover, 
exorbitant  labour  costs,  discontent,  disloyalty,  and  a  train 
of  attendant  ills.  The  workers  themselves  are  not  to  be 
blamed  in  too  great  a  measure  for  being  incompetent, 
because  there  is  now  no  one  to  teach  them  the  proper 
way  to  do  their  work.  The  school  system  offers  little 
to  prepare  boys  or  men  for  their  occupations  and  industry- 
is  concerned  mainly  with  production. 


A  Task  for  Engineers 


It  seems,  therefore,  as  if  engineers  would  have  to 
assist  in  the  task  of  making  men  fit  for  their  jobs  while 
they  are  working.  The  laborer  will  have  to  be  shown 
carefully  how  to  shovel  dirt,  drill  a  hole,  perform  a 
factory  operation  and  whatever  else  his  duties  call  for 
while  he  is  earning  wages.  It  does  not  take  long,  and 
often  it  does  not  cost  as  much  as  it  does  to  discharge  him 
and  take  on  another  worker.  He  must  not  be  shown 
simply  to  perform  a  narrow  line  of  routine  duties  with 
the  single  idea  that  he  is  to  be  made  a  more  efficient 
machine  so  that  his  greater  production  may  result  in  a 
reward  that  is  shared  in  some  proportion  by  his  employer 
and  himself.  He  should  be  trained  so  that  he  may  work 
more  effectively  and  derive  more  human  satisfaction  from 
work  well  done.  Every  man  should  know  more  about 
his  work  than  his  daily  duties  demand.  Industry  must 
render  some  of  the  educational  service  that  characterized 
it  in  the  days  of  indentured  apprenticeship.  Engineers 
as  trained  and  educated  directors  of  work  will  have  to 
assist  in  providing  opportunities  for  definite  formal 
training  in  industry.  If  they  want  competent  men  they 
will  have  to  help  make  them. 

There  is  no  factor  in  constructive  or  productive  work 
today  which  is  capable  of  more  improvement  than  the 
labour  factor;  no  part  of  the  organization  so  susceptible 
of  advancement  as  the  mass  of  human  beings  at  the  bottom 
of  the  scale  who  perform  the  actual  work.  The  avenues 
for  promotion  to  the  ambitious  and  able  man  must  be 
opened,  and  some  of  the  knowledge  and  skill  necessary  for 
promotion  must  be  given  him  on  the  job  in  the  form  of 
industrial  training.  The  schools  do  not  give  it,  and 
probably  never  will  render  the  whole  of  this  service. 
It  seems  proper  that  industry  shall  be  held  responsible 
for  giving  the  worker  operative  skill  while  the  schools 
impart  the  general  and  technical  knowledge  necessary  for 
the  development  of  the  worker's  intelligence  and  for  his 
understanding  of  the  duties  of  citizenship.  But  there  is 
the  world's  work  crying  out  to  be  done  today  and  the 
engineer  must  have  men  to  do  it.  In  this  emergency  he 
cannot  wait  for  the  leisurely  development  of  the  public 
school  system.  In  addition  to  his  tasks  of  tearing  the 
treasured  minerals  from  the  protecting  bosom  of  the  earth, 
choking  the  rushing  river  into  submission  to  his  will, 
guiding  the  lightning  flash  to  light  his  way  and  directing 
the  forces  of  nature  to  the  service  of  man,  he  must  also 
assume  part  of  the  burden  of  bringing  the  minds  of  all 
those  who  work  with  him  to  greater  wisdom  and  better 
understanding. 
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The  Legal  Phases  of  Irrigation  Development  in  Alberta 

A  history  of  irrigation  law  in  general,  developments  in  Alberta,  how  an  irrigation  district  is  formed 

procedure  under  present  laws. 

Read  at  the  Western  Professional  Meeting,  Banff,  B.C.,  August  1920. 
H.  B.  Muckleston,  M.E.I.C. 


The  history  of  human  development,  and  especially 
that  phase  of  development  which  we  term  civilization,  is 
very  clear  in  teaching  that  it  is  not  good  for  mankind  to 
grow  up  in  a  country  where  nature  is  too  generous. 

Where  man  has  been  forced  to  work  hard  for  his 
living  he  has  usually  developed;  where  sustenance  comes 
too  easily  he  has  seldom  advanced  and  too  often  has  even 
retrograded.  Ancient  history  is  full  of  illustrations  of 
this  phenomenon,  but  it  is  unnecessary  to  go  further 
afield  for  illustration  than  the  Spanish-American  republics. 
Mexico— Guatemala  on  the  one  hand  and  Chile  or  the 
Argentine  on  the  other,  shew  this  tendency  in  the  fullest 
degree.  Both  were  colonized  by  the  same  people  at 
about  the  same  time,  yet  the  lapse  of  only  a  few  genera- 
tions has  produced  something  near  barbarism  in  the  one 
case  and  a  relatively  high  civilization  in  the  other. 

Among  the  features  which  distinguish  barbarism 
from  civilization  the  most  prominent  is  the  existence  of 
what  we  call  law,  in  reality  merely  "the  rules  of  the  game". 
In  a  state  of  absolute  barbarism  every  man  is  sufficient 
unto  himself.  He  gets  his  own  food,  makes  his  own 
weapons  and  clothes,  builds  his  own  shelter,  is  his  own 
doctor,  priest,  and  ruler,  and  when  he  dies  manages  to 
get  along  without  any  undertaker. 

Civilization  connotes  initiative,  enterprise,  community 
spirit,  co-operation  and  team  play,  and  its  first  necessity 
is  a  code  of  the  rules  under  which  the  team  works,  other- 
wise the  game  cannot  go  on. 

It  is  significant  that  if  we  examine  the  earliest  be- 
ginnings of  civilization  of  which  we  have  record,  we  find 
invariably  an  obstinate  bias  in  favour  of  countries  where 
^?S?n  w^-,?  necessity  of  existence.  (According  to 
Sir  William  Willcocks  the  garden  of  Eden  was  an  irrigated 
farm)  and  hence  it  is  not  surprising  that  the  oldest  legal 
document  which  has  come  down  to  us,  the  law  of  Ham- 
murabi, King  of  Assyria  and  a  contemporary  of  Abraham 
is  a  code  regulating  the  use  and  distribution  of  water! 

The  Common  Law 

Such  a  law  has  always  been  a  necessity  in  a  civilized 
state  as  witness  "the  shot  gun  policy"  of  not  very  remote 
days  in  the  West,  but  the  requirements  are  not  the  same 
in  all  climates,  and  accordingly  we  find  a  very  wide 
variation  in  the  terms  and  doctrines  of  the  law  as  applied 
under  different  conditions.  The  law  changes  as  the 
conditions  change  but  the  law  is  conservative  and  the 
process  is  slow.  English  common  law  differs  from  the 
Roman  law  in  that  it  is  not  reduced  to  a  code,  but  is  the 
slow  outgrowth  of  judicial  decisions  rendered  during  manv 
centuries.  Most  of  Canada  and  the  United  States  was 
first  colonized  by  Englishmen,  and  these  colonists  brought 
with  them  the  English  common  law  as  they  knew  it 
in  so  far  as  this  law  governed  the  use  of  water  it  did  so 
under  the  doctrine  of  Riparian  Rights. 


By  this  doctrine  a  riparian  owner  was  entitled  to 
have  a  stream  flow  by  his  property  undimished  in 
quantity  and  unchanged  in  quality  or  to  be  compensated 
for  any  change.  He  did  not  own  the  water  but  he  did 
have  a  measure  of  right  in  it. 

The  growth  of  modern  civilization  has  subjected  this 
doctrine  to  a  severe  strain,  and  naturally  has  resulted  in 
a  slow  modification  of  the  fundamental  idea,  and  it  is  not 
surprising  to  learn  that  one  of  the  earliest  of  these  modifica- 
tions is  found  on  the  east  coast  of  England,  where  a  form 
of  meadow  irrigation  has  been  practised  since  Roman 
times.  In  Eastern  Canada  and  the  humid  states,  the 
doctrine  of  riparian  rights  still  holds  more  or  less  unaltered 
from  its  original  form,  but  in  the  Western  states  it  has 
been  much  modified  by  statute  and  court  decisions  till 
at  present  in  some  of  the  arid  states  the  law  relating  to 
the  use  of  water  is  in  a  disconnected,  fragmentary  and 
unsatisfactory  condition. 

Federal  Legislation 

In  Western  Canada  we  are  more  fortunate.  Irriga- 
tion development  here  was  of  much  later  date  than  South 
of  the  line  and  we  had  the  experience  of  the  arid  states  to 
guide  us  and  point  out  the  legal  troubles  which  we  might 
expect.  We  were  then  able  to  forestall  these  difficulties 
by  legislation  along  proper  lines. 

Irrigation  in  the  territory  which  is  now  comprised  in 
the  province  of  Alberta  and  Saskatchewan  began  early 
in  the  history  of  its  settlement  by  the  construction  of 
numerous  private  systems  on  the  streams  heading  in  the 
foot  hills  and  in  the  mountains.  These  schemes  were 
small  and  scattered.  Settlement  was  sparse  and  little 
°u  J10  legal  trouble  was  experienced.  However,  the 
shadows  of  coming  law  suits  were  in  sight,  and  as  a  result 
of  much  study  of  the  subject  in  all  its  phases,  legislation 
^s„?ecide()  on  and  the  "North- West  Irrigation  Act, 
r,S4  ,w?sr  the  result-  In  1898  this  was  repealed  and  the 
North-West  Irrigation  Act,  1898"  substituted.  This 
Act  has  been  the  basis  on  which  all  subsequent  develop- 
ment of  irrigation  in  the  Northwest  Territories  and 
afterwards  in  Alberta  and  Saskatchewan  has  taken  place. 

Irrigation  Act  1898 

Following  the  usual  formal  clauses  and  the  necessary 
interpretation  paragraphs  this  statute  enacts  that  "The 

property  in  and  the  right  to  the  use  of  all  water 

•  •  ■ shall  be  deemed  to  be  vested  in  the  Crown" 

unless  some  prior  right  was  established.  The  Act  thus 
completely  extinguishes  the  common  law  doctrine  of 
riparian  rights  and  forestalls  all  possible  litigation  over 
water  rights. 

The  Act  then  provides  a  mode  of  acquiring  a  right 
to  use  water  from  any  surface  supply,  provides  for  public- 
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ation  of  notice  of  application  and  for  construction  of  the 
necessary  works,  gives  to  irrigation  canals  the  right  of 
eminent  domain,  and  specifies  the  incidental  powers  of 
the  applicant.  It  then  provides  for  a  license  to  use  the 
water  for  the  specified  purpose  and  no  other,  and  for 
cancellation  for  non-user  under  certain  conditions. 
Sufficiently  drastic  penalties  for  infraction  are  provided 
to  deter  the  wilful  from  violating  any  of  its  provisions. 

In  general  the  main  provisions  of  the  Act  are: — 

1.  All  surface  waters  belong  to  the  Crown. 

2.  The  right  to  divert  and  use  must  be  acquired  in  a 
stipulated  manner. 

3.  The  water  when  diverted  for  irrigation  purposes  is 
pertinent  to  the  land,  and  neither  can  be 
transferred  without  the  other. 

4.  License  depends  on  beneficial  use,  and  water  hogging 
is  made  impossible. 

5.  Licenses  take  priority  according  to  date  of  application, 
and  each  higher  licensee  is  entitled  to  full  supply 
before  any  lower  licensee  may  divert  any. 

6.  Provision  for  settlement  of  disputes  as  to  quantity  as 
between  licensees. 

7.  Provision  for  forfeiture  in  case  of  non-user. 

The  Act  divides  the  various  uses  for  which  water  may 
be  diverted  into  five  classes:  domestic,  municipal,  indus- 
trial, irrigation  and  other  purposes.  Rights  of  whatever 
class  have  precedence  according  to  date  of  filing  applica- 
tion, but,  subject  to  this  provision,  they  take  precedence 
in  the  order  named.  In  case  all  water  from  any  source 
is  appropriated  the  law  provides  that  applicants  requiring 
water  for  a  higher  purpose  may  have  rights  for  a  lower 
purpose  extinguished  on  paying  just  compensation  to  the 
holder  thereof. 

As  no  statute  is  automatic  and  machinery  must  be 
provided  for  its  administration,  the  Act,  therefore,  empow- 
ers the  Government  to  make  the  necessary  regulations  to 
ensure  that  its  provisions  will  be  carried  out.  It  also 
vests  in  the  responsible  Minister  of  the  Crown  the  power 
to  survey  the  sources  of  supply  and  the  lands  on  which 
the  water  may  be  used. 

Acting  under  the  provisions  of  the  Act  the  Depart- 
ment of  the  Interior  has  carried  out  hydrometric  surveys 
on  all  the  important  streams,  springs,  and  other  surface 
sources  in  Alberta  and  Saskatchewan  and  now  has  records 
extending  back  for  variable  periods.  Under  this  Act  also 
the  Department  of  the  Interior  has  fixed  the  duty  of 
water,  carried  out  extensive  surveys  to  determine  where 
the  available  water  can  best  be  used,  surveyed  reservoir 
sites  and  done  the  preliminary  engineering  work  for  a 
number  of  projects,  some  of  which  are  now  either  in 
actual  operation  or  in  various  stages  of  construction  or 
organization. 
f 

Provincial  Legislation 

Apart  from  a  small  host  of  minor  private  schemes, 
the  first  developments  undertaken  were  under  corporate 
control.  Of  these  the  C.P.R.  projects  are  easily  in  first 
rank  by  reason  of  size  and  in  point  of  time.  There  were 
some  disappointments  and  failures  but  on  the  whole  the 
development  of  irrigation  was  steady,  and  about  1915  the 
time  had  arrived  when  the  settlers  themselves  were  ready 


to  undertake  large  projects  on  a  co-operative  basis. 
Before  this  could  be  done  further  legislation  was  required 
of  a  kind  which  lay  within  the  Provincial  sphere  of  action. 

Prior  to  1906,  when  the  Provinces  of  Alberta  and 
Saskatchewan  were  erected  out  of  what  had  been  the 
Northwest  Territories,  such  legislation  was  a  function  of 
the  federal  authorities,  and  the  Irrigation  Act  as  originally 
passed  provided  for  the  organization  of  irrigation  districts, 
but  on  the  erection  of  the  Provinces  these  powers  passed 
to  the  Provincial  legislatures. 

The  first  Irrigation  District  Act  for  Alberta  was 
passed  in  1915,  and  subsequently  amended  from  time  to 
time.  In  1920  the  subject  was  re-opened,  the  Act  of 
1915  was  repealed  and  a  new  Act  substituted  which  is 
now  the  law  of  the  Province. 

Irrigation  District  Act,  1920 

In  framing  legislation  of  this  kind  the  subject  must 
be  viewed  from  many  angles.  The  object  of  such  Acts 
is  to  facilitate  the  formation  of  associations  or  societies 
through  which  the  settler  can  better  his  condition.  It 
should  also  make  extremely  difficult  or  even  prevent  the 
opposite.  Good  legislation  makes  progress  easy,  rapid 
and  sure;  bad  legislation  invites  certain  and  lingering 
disaster.  Regulation  is  quite  as  essential  to  success  as 
facilitation. 

The  existing  Irrigation  District  Act  is  the  result  of 
very  careful  consideration  of  similar  legislation  in  the 
various  arid  states  of  the  Union  and  is  an  attempt  to 
avoid  the  pitfalls  which  their  operation  has  revealed  and 
to  stick  to  the  well  beaten  trails  which  experience  shews 
have  led  to  success.  It  probably  is  not  perfect.  Legisla- 
tion in  a  new  country  seldom  is,  and  time  will  probably 
reveal  defects  which  can  be  corrected,  but  it  is  an  attempt 
to  start  these  districts  on  the  road  with  the  right  foot 
foremost,  and  to  provide  a  competent  guide,  philosopher 
and  friend  for  the  journey. 

The  Act  is  very  complete  and  if  any  contingency  has 
not  been  foreseen  and  provided  against  it  is  not  for  want 
of  study  and  care  in  framing. 

The  Act  is  divided  into  seven  parts  as  follows: — 

I.    General  provisions;  formation  of  districts,  their 
organization,  regulation  and  financing;  construction  of 
works  or  other  means  of  supply  of  water;  striking  and 
collection  of  rates  and  assessments; 
II.    Elections; 

III.  Provision  for  making  revision,  appeals  from 
and  confirmation  of  the  assessment  roll; 

IV.  Provides  legal  machinery  for  the  enforcing  and 
recovering  of  rates  and  assessments,  and  distress  and  sale 
of  lands  in  default ; 

V.  Change  of  content  of  district  and  procedure  in 
the  event  of  dissolution  of  a  district; 

VI.    Gives  power  of  eminent  domain,  and  provides 
for  arbitration; 
VII.    Execution  against  the  district. 

Finally  the  usual  powers  are  vested  in  a  responsible 
Minister  to  make  regulations  for  carrying  out  the  provi- 
sions of  the  Act. 
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Irrigation  Council 

The  Act  creates  a  body  known  as  the  "Irrigation 
Council",  consisting  of  not  more  than  three  members, 
in  whose  hands  is  placed  the  operation  of  the  Act.  This 
Council  is  given  very  wide  powers  of  control  over  the 
affairs  of  the  districts  which  may  be  exercised  at  its 
discretion.  Thus,  it  may  forbid  any  act  or  course  of 
conduct  proposed  to  be  done  or  entered  into  by  any 
district;  it  has  absolute  control  of  all  borrowed  money, 
contracts  and  assessments,  and  it  may  engage  expert 
advice  and  assistance  in  any  matter  at  the  expense  of 
the  district. 

Probably  the  easiest  way  to  illustrate  the  working  of 
the  Act  is  to  trace  some  imaginary  district  through  the 
various  steps  it  must  take  up  to  the  time  it  is  actually 
in  working  order,  and  then  perhaps  to  follow  its  trail  a 
little  further  along  the  road  while  it  is  shaking  down  to 
a  smooth  running  machine  performing  the  service  for 
which  it  was  intended. 

Most  of  the  large  areas  suitable  and  properly  situated 
for  irrigation  have  been  or  will  be  surveyed  by  the 
Department  of  the  Interior,  and  the  irrigable  and  non- 
irrigable  lands  have  been  or  will  be  more  or  less  completely 
determined. 

Petition  for  District 

The  available  supplies  of  water  have  also  been  care- 
fully measured  and  recorded,  so  we  may  assume,  in  the 
case  of  our  imaginary  district,  that  most  of  the  preliminary 
engineering  work  has  already  been  done,  and  that  our 
district  has  in  its  possession  enough  information  on  which 
to  base  a  decision  to  go  ahead  under  the  Irrigation 
District  Act.  The  first  step  is  to  circulate  a  petition 
addressed  to  the  Minister  of  Public  Works  praying  that 
the  proposed  district  may  be  erected.  This  petition 
must  set  out  by  parcels  not  larger  than  a  quarter  section 
the  lands  which  the  proposed  district  will  include.  When 
any  quarter  section  is  subdivided  between  different  owners, 
each  such  parcel  must  be  shown.  The  petition  must  be 
signed  by  persons  who  are  of  legal  age  and  collectively 
own  at(  least  half  the  proposed  district.  The  word 
'owner"  is  defined  as  the  registered  owner  having  a 
freehold  estate  in  possession  in  land.  The  petition  is 
forwarded  to  the  Minister  accompanied  by  a  sufficient 
sum  to  defray  preliminary  expenses,  and  sufficient 
evidence  to  prove  the  project  feasible,  including  the 
report  of  a  competent  engineer.  As  previously  stated 
the  federal  government  have  already  satisfied  themselves 
as  to  the  feasibility  and  the  Commissioners'  report  is 
probably  accepted  as  satisfactory. 

If,  on  examination  the  Minister  is  satisfied,  he  causes 
a  notice  to  be  published  in  the  Alberta  Gazette  to  the 
effect  that  petition  has  been  received  and  gives  the 
proposed  district  a  name.  Similar  notice  is  also  published 
lor  three  weeks  in  a  local  newspaper.  Two  weeks  is  then 
allowed  for  kicks,  and  if  none  are  received  directions  are 
immediately  issued  to  take  a  vote  of  those  interested  as 
to  whether  further  steps  are  to  be  taken.  At  the  election 
the  franchise  belongs  first  to  the  purchaser  (if  any) 
second,  if  there  be  no  purchaser,  to  the  owner  or  occupant 
(  occupant     is  defined  as  any  person  occupying  land 


exempt  from  taxation).  It  will  be  noticed  that  while 
the  petition  must  be  signed  by  the  owner,  at  the  election 
a  purchaser  has  the  vote  before  the  owner.  At  the  same 
time  a  board  of  trustees  consisting  of  three  members  is 
elected. 

Formation  of  District 

Should  the  vote  prove  that  two-thirds  of  those  voting 
favour  the  formation  of  the  district  the  Minister  by  order 
in  Council  forms  the  area  into  an  irrigation  district  and 
declares  the  name  of  the  trustees.  The  Act  provides  that 
the  issue  of  this  order  shall  be  conclusive  evidence  that 
every  requirement  of  the  law  has  been  observed  and 
forbids  any  Court  to  question  the  validity  of  any  of  the 
proceedings  up  to  this  point. 

The  publication  of  the  order  ipso  facto  makes  the 
board  a  body  corporate  with  all  the  corporate  powers 
necessary  for  its  business. 

Within  thirty  days  the  board  must  meet  and  organize 
for  business  by  electing  one  of  its  members  as  Chairman 
and  by  appointing  a  Secretary,  and  a  Treasurer  or  a 
Secretary-treasurer,  and  an  Engineer  who  must  be  a 
corporate  member  of  the  E.  I.  C.  or  some  other  body 
requiring  similar  qualifications  for  membership. 

District  Assessment  Roll 

The  next  step  is  the  preparation  of  the  assessment 
roll  of  the  district.  The  Act  requires  that  this  be  done 
by  the  Secretary  with  the  assistance  of  the  Engineer 
and  details  exactly  what  data  this  roll  shall  contain  and 
the  form  in  which  it  is  to  be  set  out.  As  soon  as  this 
roll  is  completed  the  Secretary  sends  to  each  owner  or 
occupant  a  notice  setting  out  his  land,  the  irrigable  area 
and  the  non-irrigable  area  and  a  statement  of  the  last 
date  on  which  complaints  will  be  received,  which  must 
be  not  less  than  twenty  days  from  the  date  of  mailing 
the  notice.  At  a  previously  notified  time  and  place  the 
Board  sits  as  a  Court  of  Revision  to  hear  complaints 
and  act  upon  them.  The  roll  is  then  amended  as  directed 
by  the  Court,  and  in  default  of  appeal,  becomes  the 
revised  assessment  roll  of  the  district,  valid  and  binding 
upon  all  parties  concerned.  Any  complainant  has  right 
of  appeal  to  a  judge  of  the  district  court  who  shall  hear 
and  decide  such  appeals  and  whose  decision  is  final.  As 
finally  amended  by  the  judge  the  roll  becomes  the  re- 
vised assessment  roll  and  can  only  be  altered  by  the  board 
by  by-law  for  cause,  and  subject  again  to  appeal  to  the 
judge. 

While  this  is  going  on,  the  Board  may  take  the 
necessary  steps  under  the  Irrigation  Act  to  acquire  a 
water  right  and  get  the  necessary  authority  to  construct 
its  works,  or  it  may  instead,  or  in  addition,  and  with 
approval  of  the  Council,  enter  into  a  contract  with  some 
other  party,  corporation  or  district,  which  already  posses- 
ses such  right  or  authority.  If  thought  advisable  this 
step  may  be  postponed  until  after  the  debenture  by-law 
is  voted  on. 

As  soon  as  the  assessment  roll  is  finally  completed, 
the  board  is  required  to  submit  to  the  Council  an  estimate 
of  the  cost  of  the  proposed  work,  preliminary  expenses, 
annual  charge  for  maintenance  and  operation,  cost  if  any 
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of  any  contract  as  above  mentioned,  and  the  annual 
interest  charge  on  the  debentures.  Should  this  meet  the 
approval  of  the  Council  the  board  is  directed  to  prepare 
and  submit  to  the  electors  a  by-law  to  raise  by  loan  the 
necessary  amounts. 

Should  there  be  a  two-thirds  vote  in  favour  of  the 
by-law  the  Minister  may  consent  to  the  proposed  loan 
by  an  order  in  writing.  This  order  is  filled  with  the 
executive  Council  of  the  Province  and  becomes  conclusive 
evidence  that  everything  has  been  properly  done,  and 
beyond  question  the  legality  of  the  debentures. 

The  form,  life,  interest  and  terms  of  repayment  must 
be  approved  by  the  Provincial  Treasurer  and  the 
debentures  when  issued  are  a  charge  or  lien  upon  all 
land,  whether  irrigable  or  not,  within  the  district,  including 
buildings  and  improvements,  except  land  exempt  from 
taxation  by  the  Province,  and  upon  all  property  of  the 
board  and  all  rates  levied  by  the  board,  but  has  no 
priority  over  previous  encumbrances. 

The  debentures  are  constituted  legal  investments  for 
trust  funds  under  "The  Trustee  Act". 

The  next  step  is  the  issue  and  sale  of  the  debentures 
and  we  will  assume  that  this  difficult  task  has  been  safely 
accomplished.  The  Act  provides  that  the  proceeds  shall 
be  deposited  in  some  chartered  bank  to  the  credit  of  a 
special  account  in  the  name  of  a  special  trustee  appointed 
by  the  Lieut. -Governor  in  Council,  and  only  paid  out  on 
requisition  by  the  Board  with  the  approval  of  the  Irriga- 
tion Council. 

Meanwhile  the  Engineer  will  have  been  busy  extend- 
ing the  preliminary  surveys  and  making  additional  ones, 
and,  if  this  has  not  already  been  done,  securing  a  water 
right,  and  we  will  assume  that  the  district  is  now  in  a 
position  when  it  can  go  ahead  with  the  construction  work. 
Except  in  a  small  undertaking  this  work  of  construction 
will  probably  be  done  by  contract,  so  the  next  step  is 
the  advertising  and  the  receipt  of  bids.  Under  the 
provisions  of  the  Act  the  Council  probably  will  require 
that  the  bids  be  placed  before  it,  perhaps  accompanied 
by  a  recommendation  from  the  Board.  If  it  approves 
of  the  bidder  and  his  prices,  the  contract  will  be  let  and 
the  work  will  start.  Estimates  will  be  rendered  in  the 
usual  way  and  requisitions  made  on  the  Lieut. -Governor 
in  Council  for  the  necessary  funds,  by  the  Board  and  with 
the  approval  of  the  Council. 

Raising  Funds  for  Current  Expenses 

About  this  time  some  interest  may  be  due  and 
owing,  so  the  Board  proceeds  to  raise  the  money  with 
which  to  pay  it. 

The  Act  directs  that  not  later  than  the  1st  of  Feb- 
ruary in  each  year,  the  Board  shall  make  an  estimate  of 
the  amount  required  during  the  coming  year  in  order  to: — 

1.  Pay  the  instalments  of  principal  and  interest  on 
outstanding  indebtedness;  and 

2.  Pay  running  expenses  including  salaries,  wages, 
upkeep,  maintenance  and  operation;  and 

3.  The  estimated  costs  of  collection,  if  any. 
These  estimates  must  be  submitted  to  the  Council 

and  if  approved  by  it,  and  payments  of  the  amounts  are 
not  to  be  otherwise  provided  for,  the  Board  is  directed 
to  strike  an  irrigation  rate,  which  must  be  equal  upon  all 


irrigable  land  within  the  district  as  shewn  on  the  revised 
assessment  roll.  This  rate,  although  calculated  on  the 
basis  of  the  irrigable  areas,  constitutes  a  lien  or  charge 
upon  all  land  in  any  parcel  up  to  one  quarter  section, 
in  which  there  is  any  irrigable  land,  and  takes  priority 
over  everything  except  first  mortgages  and  claims  of  the 
Crown. 

From  this  rate  and  the  assessment  roll,  a  collectors' 
roll  is  made  up,  and  a  notice  is  delivered  or  sent  by  mail 
to  each  person  whose  name  appears  thereon.  The 
Treasurer  or  some  person  specially  appointed  for  the 
purpose  by  the  Board  is  constituted  collector. 

In  all  probability  some  rate  payers  will  be  delinquent 
from  some  cause  or  other  and,  therefore,  provision  is  made 
for  forcible  recovery  of  unpaid  rates.  Should  they  be 
unpaid  after  a  fixed  date,  the  board  must  add  to  them  by 
way  of  penalty  five  per  cent  which  is  legally  made  part  of 
the  rate  and  collectable  in  the  same  way,  and  is 
compounded  from  year  to  year. 

The  rate  payer  is  given  30  days  in  which  to  pay  up 
from  the  date  of  mailing  the  notice  and  if  he  fails  the 
rate  may  be  levied  by  distress  upon: — 

(a)  All  goods  and  chattels  within  the  district,  the 
property  of  the  owner  or  occupant  or  the  purchaser  or 
any  persons  occupying  the  land  in  question;  or 

(b)  The  interest  of  any  person  benefitted  in  any 
goods  or  chattels  found  on  the  land  and  in  any  goods  or 
chattels  to  possession  of  which  he  is  entitled  by  contract 
or  performance  of  any  condition;  or 

(c)  Any  goods  or  chattels  on  the  land  title  to  which 
is  claimed  in  any  of  the  following  ways: — 

1.  By  execution  against  any  person  benefitted,  or 

2.  By  purchase,  gift,  transfer  or  assignment  from  any 

person  benefitted,  in  any  manner;  or 

3.  By  the  wife,  husband,  daughter,  son,  daughter-in-law, 

son-in-law  of  any  person  benefitted  or  by  any 
relative  in  any  degree  who  lives  on  the  land  as 
member  of  the  family;  or 

4.  By  virtue  of  any  instrument  made  for  defeating 

distress. 

These  are  much  wider  powers  than  a  municipality 
has  for  tax  collection  and  it  should  be  more  difficult  to 
evade  payment  of  irrigation  rates  than  taxes.  However, 
should  the  payment  of  the  rates  be  evaded  and  no  chattels 
or  goods  be  available  for  distraint,  the  Act  provides  for 
judicial  seizure  and  sale  of  the  lands  concerned  in  the 
same  way  and  under  similar  provisions,  as  to  procedure, 
as  municipalities  follow  in  case  of  delinquent  taxes. 

These  are  the  powers  given  to  the  board  to  be  exer- 
cised on  delinquent  ratepayers,  and  by  way  of  ensuring 
that  they  are  exercised  without  fear,  favour  or  affection, 
the  Act  provides  a  penalty  up  to  $1000.00  for  failure  in 
duty  in  this  respect. 

Changes  in  a  District 

The  Act  provides  a  method  of  changing  the  content 
of  an  irrigation  district  either  by  inclusion  or  exclusion. 
In  brief  the  process  is  much  the  same  in  its  working  as 
the  initial  steps  in  organization.  First,  a  petition  addressed 
to  the  Board  signed  by  owners  of  at  least  half  the  land 
affected.    Second,  action  by  the  Board,  after  hearing 
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complaints,  (if  any)  either  by  way  of  concurrence  or  the 
contrary.  Third,  consent  of  the  Minister  of  the  Interior 
and  the  Minister  of  Public  Works  for  the  Province. 
Fourth,  financial  adjustment  if  any  be  required.  Fifth, 
an  order  by  the  Minister  of  Public  Works  effecting  the 
change. 

Should  the  change  be  by  exclusion  and  there  be  any 
outstanding  debentures  against  the  land  affected  the  prior 
consent  of  all  the  debenture  holders  is  necessary. 

A  district  can  be  dissolved  by  a  very  similar  process 
after  petition  and  vote  of  the  electors,  but  no  district 
may  be  dissolved  if  there  are  any  outstanding  debenture 
debts  and  dissolution  requires  a  3-5  vote  only  instead  of 
2-3  required  for  formation. 

The  Act  gives  the  Board  very  wide  powers  of 
expropriation  of  land.  These  are  the  same  as  if  the 
irrigation  system  were  a  public  work  within  the  meaning 
of  the  "Public  Works  Act",  and  are  exercised  in  just 
the  same  way. 

Should  any  Board  neglect  payment  of  its  due  debts, 
the  Act  provides  a  process  whereby  writs  of  execution 
against  the  district  may  be  enforced. 

Finally,  as  the  Board  is  human  and  may  wilfully  or 
through  error  do  the  wrong  thing,  or  do  things  in  the 
wrong  way,  or  may  be  guilty  of  malfeasance  in  office, 
the  Act  gives  the  Lieut.-Governor  in  Council  power  at 
any  time  and  from  time  to  time  to  appoint  an  Official 
Trustee,  who  may  be  the  Irrigation  Council,  to  take  over 
the  assets,  functions,  powers  and  duties  of  the  Board, 
and  to  continue  in  office  during  pleasure. 

As  all  acts  of  the  Board  must  be  reported  to  the 
Irrigation  Council  for  its  approval  before  becoming  ef- 
fective, the  additional  proviso  should  make  it  well  nigh 
impossible  for  a  district  to  get  itself  into  any  very  serious 
trouble. 

Water  Users'  Districts 

The  above  Act  provides  a  simple  and,  it  is  hoped, 
effective  machinery  for  the  creation  and  functioning  of 
irrigation  districts.  However,  there  is  an  inherent  desire 
in  most  humans  to  paddle  their  own  canoe  when  they 


can,  and  sometimes  when  they  can't,  and  the  probability- 
is  that  in  all  districts,  especially  the  larger  ones,  there 
will  be  a  certain  amount  of  dissatisfaction  with  the  way 
things  are  run,  with  the  cost  of  distributing  the  water, 
and  the  manner  in  which  it  is  distributed.  There  will 
be  complaints  of  discrimination  and  a  feeling  that  a  small 
area  could  do  these  things  better  if  given  its  share  of 
water  in  bulk.  (This  is  quite  as  true  in  the  case 
of  corporate  projects,  probably  more  so.)  Accordingly 
another  act  entitled  "The  Water  Users  Districts  Act" 
was  passed  which  provides  for  the  organization  of  such 
areas  into  water  users  districts. 

The  processes  of  organization  are  essentially  the  same 
as  for  irrigation  districts  and  need  not  be  repeated.  These 
organizations  are  essentially  operating  and  not  construct- 
ing agencies,  and  their  sole  purpose  and  function  is  to  act 
as  retailers  of  water  purchased  from  the  irrigation  district 
or  company  as  wholesaler. 

The  above  is  an  outline  description  of  the  legal 
machinery  now  in  existence  in  Alberta  under  which  all 
future  development  will  probably  go  on.  The  days  of 
development  by  corporation  are  probably  gone  for  good, 
and  the  only  other  way  open  is  by  direct  Government 
construction  and  operation.  The  experience  of  the 
Federal  Government  of  the  United  States  in  this 
particular  has  not  been  such  as  to  warrant  any  optimistic 
ideas  on  these  lines  in  this  country,  and  if  we  are  to  have 
progress  in  development  in  Alberta  it  will  probably  be 
along  mutual  co-operative  lines  with  perhaps  something 
of  Government  aid  in  certain  highly  complicated  or  very 
extensive  schemes,  when  the  construction  and  operation 
of  the  whole  as  one  district  is  impracticable. 

The  surest  way  to  help  others  is  to  train  them  to- 
help  themselves,  see  that  they  don't  cut  themselves  with 
unfamiliar  tools  and  keep  a  fatherly  eye  on  their  progress. 

As  the  true  value  of  most  technical  papers  lies  in 
the  discussion  much  more  than  in  the  matter,  the  author 
hopes  that  his  remarks  will  be  freely  discussed  and  criti- 
cised to  the  end  that  the  most  good  may  come  of  it. 
The  paper  is  more  an  attempt  to  marshal  the  legal  facts 
than  to  discuss,  explain,  condemn  or  favour  the  actual 
legislation.  Whether  this  be  good  or  bad,  advanced  or 
retrograde  he  leaves  to  the  discussion  to  bring  out. 


Electric  Welding 


History  and  survey  of  electric  welding  methods,  concluding  with  research  work  by  the  writer. 
Read  at  the  Eighth  General  Professional  Meeting,  Halifax,  October  13th,  1920. 
Fred  H.  Williams,  A.M. E.I. C. 


Electric  Welding  is  one  of  the  most  useful  of  recent 
developments  in  the  fabricating  of  iron,  steel  and  other 
metals.  It  made  great  strides  during  the  late  war, 
when  the  necessity  of  rapid  fabricating  of  materials,  the 
repairing  of  broken  parts  and  the  building  up  of  the  worn 
surfaces  of  machinery  of  all  kinds,  were  of  such  great 
importance. 

The  demands  of  labour  for  more  money  and  less 
working  hours  are  resulting  in  many  industries  turning 


to  the  Electric  Welding  process  for  help  in  keeping  the 
costs  of  operating  and  manufacturing  down  to  the  lowest 
level  possible. 

Many  articles  on  the  Art  of  Electric  Welding  have 
been  written  by  men  in  various  callings  of  life  and  it 
would  be  somewhat  presumptuous  of  the  writer  to  attempt 
to  cover  more  than  one  or  two  phases  of  this  most  interest- 
ing and  useful  art  in  the  short  time  available.  A  general 
review  of  the  history  of  welding  and  the  development  of 
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the  electrical  portion  of  welding  will  probably  be  about 
all  that  can  be  reviewed  from  what  has  already  been 
written,  (in  order  that  an  understanding  of  welding  may  be 
had  by  the  present  meeting) ,  without  too  much  duplication. 
The  Encyclopaedia  Britainica  has  a  very  good  des- 
cription of  the  progress  of  the  art  of  welding  and  for 
those  who  wish  a  more  detailed  account,  the  writer 
would  suggest  a  perusal  of  its  columns.  The  following 
brief  and  rapid  review  will  however  give  a  general 
ideal  of  the  most  important  features  of  this  very  interest- 
ing subject. 


Welding  (namely,  the  action  of  the  verb  "to  weld",) 
is  the  same  as  "to  well",  to  boil  or  spring  up,  the  history 
of  the  word  being  to  boil,  to  heat  to  a  high  degree,  to 
beat  heated  iron,  and  has  developed  from  the  necessity  of 
man  requiring  means  of  joining  metals  together  other 
than  the  mechanical  fastenings  by  bolts,  rivets,  clamps, 
hinges  etc. 

The  following  will  give  a  comprehensive  idea  of  the 
relation  that  the  various  methods  of  welding  bear  to 
one  another: — 


Welding 


Pressure 


Autogenous 


With  the  Forge. 


Electric 


Electric  Arc. 


Scarf 


Vee 


Spot 


Butt 


Seam   Carbon 
Electrode 


I 

Metal 
Electrode 


Butt 


With 
Metal 
Filling 

Rod. 


Without 

Metal 

Filling 

Rod. 


Gas 

Welding. 


Oxy- 

Acetylene. 


Thermit 
Welding. 


Bare 

Slag 

Flux 

Electrode. 

Covered 

Coated 

Electrode. 

Electrode 

The  steps  by  which  this  development  has  been 
brought  to  its  present  stage  of  perfection  (some  of  which 
are  still  useful  and  of  more  or  less  importance  com- 
mercially) may  be  briefly  considered  as  follows: — 

Pressure  Welding 


The  process  of  uniting  metallic  surfaces  by  pressure 
exercised  when  they  are  in  a  semifluid  condition,  consists 
of  heating  the  ends  of  the  parts  to  be  welded  to  a  proper 
temperature  and  fusing  them  together  by  pressure,  either 
by  the  smith's  hammer  and  anvil,  or,  later,  by  the  steam 
or  air  hammer,  hydraulic  press,  etc.  This  is  known  as 
pressure  welding.  For  successful  welding  care  must  be 
taken  that  the  surfaces  are  made  clean,  and  that  the 
joints  are  rapidly  brought  together.  Variations  in  the 
forms  of  this  type  of  welding  are  many,  depending  upon 
the  work  in  hand  and  the  practice  of  the  blacksmith 
or  the  shop  wherein  the  work  is  done.  The  most  common 
terms  applying  to  the  welds  made  by  pressure  welding 
are  'Scarf,  'Butt',  and  'Vee'. 


Scarf  Welding 

It  is  styled  'Scarf  welding  where  the  two  ends  are 
made  diagonally  flat  to  give  more  surface  for  the  weld 
(the  end  being  slightly  convex  to  allow  the  dirt  to  be 
forced  out  of  the  interior  of  the  weld,  should  any  remain, 
when  the  pressure  is  applied  and  thus  assure  as  nearly 
a  perfect  welded  joint  as  possible).  The  ends,  in  this 
case  as  well  as  in  the  others,  are  upset  to  give  sufficient 
metal  after  the  weld  has  been  made,  to  enable  the  smith 
to  finish  the  welded  part  in  proportion  to  the  adjacent 
parts,  giving  the  finished  article  a  neat  appearance  and 
sufficient  strength  for  its  requirements.  Further  care 
has  to  be  taken  to  see  that  the  surfaces  are  clean,  chemical- 
ly viz.,  free  from  oxides;  and  mechanically  viz.,  free 
from  dirt  that  the  weld  may  be  thorough. 

In  the  case  of  Scarf,  Butt  and  Vee  welds  these  two 
conditions  are  obtained,  in  the  first  instance  by  using 
fluxes  of  sand  for  wrought  iron,  and  borax  for  steel 
(the  flux  forming  a  slag,  which  is  forced  from  the  joint 
upon  the  application  of  the  pressure),  in  the  second  by 
using  a  clean  hollow  fire  and  brushing  off,  previous  to 
joining,  any  particles  of  dirt  that  may  adhere  to  the 
surfaces.  Thoroughness  in  this  respect  should  be  rigidly 
applied  in  all  welding. 
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Butt  and  Vee  Welding 

Butt  and  Vee  welds  are  similar  except  that  in  the 
butt  weld  the  surface  is  somewhat  less  than  the  scarf 
weld  and  the  vee  weld  has  more  surface  to  be  welded, 
involving  the  greater  possibility  of  slag  inclusions  and 
requiring  more  care  in  preparing  the  end  to  be  welded. 

Temperature  for  welding  is  a  most  important  factor, 
especially  owing  to  the  fact  that  each  grade  of  iron  or 
steel  requires  to  be  handled  at  a  different  temperature. 
In  iron  the  ends  may  be  melted,  but  in  steel  a  low  heat 
is  required,  that  is,  not  over  a  moderate  white  heat 
must  be  used.  Steel  does  not  weld  as  readily  as  iron 
nor  is  the  weld  as  reliable.  Oxidation  of  the  metal 
must  be  avoided  as  burnt  metal  cannot  be  welded. 

As  pressure  welding  proved  limited  in  its  uses,  a 
further  development  was  made,  and  welding  without 
pressure  resulted,  (this  is  known  as  Autogenous  Welding). 
In  the  first  method,  (pressure  welding),  a  comparatively 
low  heat  and  high  pressure  is  required  whereas  in  the 
second  method,  (autogenous  welding),  a  comparatively 
high  temperature  and  low  or  no  pressure  is  necessary. 

It  may  here  be  noted  that  while  many  new  methods 
of  welding  have  been  developed,  viz.,  Electric,  Gas  and 
Thermit,  and  great  improvements  resulting  thereform, 
the  heretofore  described  pressure  welding  is  still  much 
in  use  at  the  present  time  and  while  it  is  superseded  in 
some  of  its  uses  by  these  new  methods,  it  will  without 
doubt  retain  much  of  its  present  usefulness  and  not,  in 
time,  become  an  antiquated  process. 

Pressure  Welding  (Electric) 

In  1886  Elihu  Thomson  brought  forward  the  process 
of  resistance  welding,  which  is  a  form  of  pressure  welding 
wherein  electric  current  of  low  voltage  is  used  to  produce 
the  heat  required  for  the  welding,  and  pressure  either 
by  hydraulic  or  some  mechanical  contrivance  is  brought 
to  bear  for  pressing  the  rods,  wires,  plates  etc.  together. 
The  current  may  run  as  high  as  100,000  amperes 
and  the  voltage  as  low  as  two  or  three  volts  or  even 
lower. 

There  are  two  types  of  this  kind  of  welding,  viz., 
"Butt"  and  "Spot",  the  latter  may  be  extended  into 
what  is  termed  "Seam"  welding,  or  a  continuous  series 
of  spot  welds. 

The  heavy  current  required  for  "Butt"  and  "Spot" 
welding  or,  what  may  be  termed  and  is  known  as  resistance 
welding,  makes  the  use  of  short  leads  to  the  plates  or 
points  of  contact  necessary,  especially  when  alternating 
current  is  used.  This  is  overcome  by  making  these 
leads  part  of  the  secondary  winding  of  the  welding  trans- 
former (Thomson). 

Butt  welding  is  extensively  used  at  the  present  time 
in  various  lines  of  manufacture,  in  the  making  of  wire 
hoops,  rubber  tires  (wherein  the  centre  is  a  wire  core 
butt  welded),  the  welding  of  rods  etc. 

Spot  welding  is  also  in  use  extensively  in  various 
places,  for  instance,  plate  welding  where  it  is  used  in  the 
place  of  rivets  (in  this  it  is  sometimes  made  continuous, 
that  is,  the  spot  welds  are  so  close  together  that  it  becomes 
one  continuous  weld,  it  is  then  known  as  "seam" 
welding).    Fence    and    various    wire    fabrications    are 


also  accomplished  by  this  method;  spot  welding  of  sheet 
metal  articles  of  numerious  shapes  such  as  helmets, 
cooking  utensils  etc.,  is  carried  on  to  a  very  large  extent 
commercially,  enabling  the  production  of  many  useful 
articles,  and  simplifying  as  well  as  cheapening  the  manu- 
facture of  the  same. 

In  the  case  of  armour  plate,  this  method  is  used  to 
anneal  portions  for  cutting  or  drilling.  The  current 
is  passed  through  the  spot  to  be  softened  and 
the  portion  brought  to  a  red  heat,  by  reducing  the 
current  gradually,  the  surrounding  metal  retains  its 
hardness  while  the  spot  under  the  terminals  is  softened. 

The  bonding  of  rails  and  the  welding  of  various 
alloys  are  accomplished  by  this  process  of  Elihu  Thomson. 
The  field  is  not  yet  fully  developed  and  many  possibilities 
remain  to  be  developed  and  commercialized. 

By  means  of  a  rotary  converter  and  transformer  for 
changing  and  reducing  the  high  Direct  Current  to  very 
low  voltage  Alternating  Current,  the  spot  welding  process 
is  used  for  welding  the  bonds  to  the  rails  for  the  return 
circuit  of  Direct  Current  Electric  Railway  Systems. 

Autogenous  Welding  (Gas  Welding,  Oxy- Acetylene) 

In  1820  the  oxy-hydrogen  blowpipe  was  used  for 
producing  "limelight",  later  to  fuse  platinum  and  was 
finally  utilized  in  lead  burning  and  various  forms  of 
welding.  The  oxy-hydrogen  process  of  welding  was 
improved  subsequently  by  using  acetylene  in  the  place 
of  hydrogen.  With  oxy-acetylene  and  its  higher 
temperature,  a  larger  field  was  opened  up.  Cutting 
of  metal  parts  by  its  flame  is  one  of  the  uses  of  the  oxy- 
acetylene  flame.  Improvement  in  the  design  of  the 
apparatus  concerned  therewith  has  resulted  in  the  use 
of  this  method  of  welding  in  almost  every  branch  of  metal 
work  at  the  present  day.  There  is  considerable  competi- 
tion between  it  and  the  electric  process,  and  so  close 
has  this  contest  between  these  two  methods  become, 
that  it  would  be  unfair  to  give  either  the  position  of 
leader.  The  rapid  progress  of  the  art  of  electric  welding, 
as  in  the  last  few  years,  will  necessitate  on  the  part  of 
the  promoters  of  the  oxy-acetylene  process,  much  study 
and  expenditure  of  energy  if  they  is  to  keep  even  with 
the  electric  process- 
Other  gases  have  been  used  but  none  have  as  yet 
approached  the  oxy-acetylene  in  usefulness. 

Autogenous  Welding  (Thermit) 

The  next  form  of  welding  originated  in  1894  when 
C.  Vautin  found  that  when  finely  divided  aluminum 
was  mixed  with  such  compounds  as  metallic  chlorides, 
oxides,  sulphides  etc.  and  ignited,  exceedingly  high 
temperatures  resulted  from  the  rapid  oxidation  of  the 
aluminum,  about  3000  degrees  C.  being  obtained. 

It  remained,  however,  for  H.  Goldschmidt  to  utilize 
this  discovery  in  a  practical  way.  He  welded  two  bars 
of  steel  by  combining  molten  iron,  the  two  ends  of  the 
bars  thereby  producing  a  solid  joint.  The  heat  for 
this  joint,  or  weld,  was  obtained  by  the  rapid  oxidation 
of  finely  divided  aluminum  and  iron  oxide.  This  process 
was  termed  "Thermit  Welding". 
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Pure  metals  such  as  iron,  chromium,  manganese 
etc.  were  obtained  from  their  oxides  etc.  by  this  method 
of  reduction,  and  made  use  of  in  welding. 

Thermit  for  welding  iron  and  steel  is  made  by 
mixing  iron  oxide  with  finely  divided  aluminum  in  a 
crucible  lined  with  magnesia  and  having  a  cover  to 
retain  the  molten  mass  during  reaction,  until  poured. 
The  molten  mass,  after  the  reaction,  consists  of  two 
layers,  the  upper  oxide  of  alumina,  or  corundum,  and  the 
bottom  layer  practically  pure  iron.  The  position  of 
the  molten  iron  relative  to  the  slag  necessitates  the 
pouring  of  the  iron  through  the  bottom  of  the  mould 
that  surrounds  the  ends  to  be  welded.  Steel  punchings 
are  sometimes  added  to  the  charge  before  the  reaction 
takes  place,  to  absorb  some  of  the  excessive  heat  and  to 
reduce  the  amount  of  iron  oxide  that  otherwise  would 
be  required  to  fill  the  mould. 

The  mould  is  prepared  by  building  up  a  wax  form  to 
the  shape  of  the  finished  weld  around  the  ends  to  be 
welded  and,  surrounding  this  with  the  material  used 
for  building  up  the  mould.  The  wax  is  then  melted, 
withdrawn  and  weighed,  in  order  that  the  required  charge 
for  the  work  which  bears  a  certain  relation  of  this  may 
be  calculated.  Magnesium  ribbon  or  wire  is  used  to 
ignite  the  charge. 

Care  must  be  taken  to  prevent  slag  filling  the  mould, 
as  would  happen  by  premature  pouring,  and  also  to 
pour  the  metal  sufficiently  hot  to  melt  the  ends  of  the 
pieces  to  be  welded.  Preheating  is  used  on  large  welds 
to  avoid  chilling  of  the  fluid  metal  which  would  prevent 
the  uniting  of  the  ends  and  the  molten  metal. 

This  method  of  welding  has  been  used  to  a  great 
extent  in  welding  large  castings  and  girders,  as  well  as 
smaller  parts  such  as  rails,  bonds  on  rails,  rims  of  fly- 
wheels, spoke  and  hubs  of  locomotive  drivers  etc.,  engine 
frames  etc.  It  is  much  used  at  the  present  day,  and 
where  failures  in  its  use  occur,  it  is  generally  due  to  some 
foreign  cause,  miscalculation  of  the  charge  etc.,  or  its 
use  in  places  where  a  successful  weld  could  not  be 
obtained  owing  to  the  faulty  design  of  the  casting  to  be 
welded.  It  must  be  remembered  that  the  resultant 
weld  is  cast  metal  and  should  be  considered  as  such  in 
designing  its  use. 

Autogenous  Welding  (Electric  Arc) 

In  1874  Werdermann  suggested  the  use  of  the 
flame  gases  of  the  electric  arc  blown  upon  the  work  by 
air  or  otherwise.  This  was  later  developed  by  Zerener, 
who  utilized  the  effect  of  a  magnet  in  blowing  the  flame 
of  the  arc  upon  the  work,  puddling  the  metal  where 
the  welding  was  being  done.  This  meant  that  the 
method  could  be  used  only  in  working  downward,  no 
vertical  or  overhead  work  could  be  accomplished  in 
this  way.    This  method  is  now  practically  abandoned. 

Arc  welding  really  had  its  start  in  1881  when  de 
Meriteus  used  it  for  welding  parts  of  storage  batteries 
together.  The  metal  parts  (lead)  were  laid  on  a  support 
or  plate  which  was  made  the  positive  side  of  the  arc 
and  a  carbon  was  used  as  the  negative  pole,  the  arc  being 
established  by  touching  and  breaking  the  contact,  the 
heat  of  the  arc  melting  the  ends  or  edges  oi  these  lead 
pieces  and  welding  them  together  by  the  fusion  of  the 
same. 


The  next  step  in  electric  welding  was  by  Bernardos 
and  Olszewski  who  used  the  carbon  as  the  positive  and 
the  work  as  the  negative.  A  metal  rod  was  used  for 
filling  in  the  necessary  additional  metal  for  making  the 
weld,  the  arc  being  drawn  long  enough  to  allow  the 
rod  to  be  gradually  fed  into  the  flame  of  the  arc  by  hand, 
the  heat  of  the  arc  melting  both  it  and  the  ends  of  the 
parts  to  be  welded.  The  whole  mass  was  then  allowed 
to  cool  slowly,  thus  completing  the  weld.  This  form 
of  electric  welding  is  not  completely  satisfactory  owing 
to  the  very  high  heat  of  the  arc  setting  up  strains  that, 
in  cast  iron  especially,  are  very  dangerous;  also  a  very 
much  higher  current  is  required,  seldom  less  than  150 
amperes  and  often  500  or  600  amperes. 

The  difficulties  in  using  the  carbon  arc  arise  from 
the  above  causes  and  in  addition  to  these,  many  kinds 
of  work  are  impossible  of  accomplishment,  due  to  the 
impurities  of  the  carbon  being  deposited  in  the  weld 
along  with  the  metal.  In  the  case  of  cast  iron  these 
result  in  a  very  hard  brittle  metal,  impossible  to  machine. 

An  improvement  over  this  method  was  developed 
by  Slavianoff  when  he  utilized  the  metal  rod  not  only  to 
provide  the  metal  for  filling  or  building  up  the  weld, 
but  also  as  the  means  to  start  and  hold  the  arc.  The 
metal  rod  may  be  either  the  negative,  or  the  positive  side 
of  the  arc.  Later,  the  use  of  the  rod  as  the  negative  was 
generally  adopted,  unless  the  work  was  very  thin,  in 
which  case  the  reverse  would  enable  the  operator  to 
keep  the  heat  on  the  work  low  enough  to  prevent  it 
from  becoming  overmelted. 

In  making  the  work  positive  the  heat  imparted  to  it 
is  much  higher,  in  proportion  to  the  energy  delivered, 
than  when  the  work  is  negative.  This  is  due  to  the  com- 
paratively recently  noted  fact  that  the  positive  side  of 
the  arc  is  the  hotter. 

A  longer  arc  is  required  for  the  carbon  electrode 
than  for  the  metallic,  it  being  in  some  instances  as  much 
as  3  inches.  The  voltage  necessary  to  maintain  the 
arc  is  proportionately  higher  and  generally  is  about 
150  volts. 

Returning  to  the  carbon  arc  welding  process,  this 
method,  attributed  to  Bernardos,  was  the  first  to  be 
used  commercially  in  the  welding  of  metals  on  a  small 
scale,  in  about  1888,  and  shortly  after  Slavianoff  brought 
forth  the  use  of  the  metallic  electrode  as  a  process  of 
great  possibilities. 

Rapid  development  in  the  art  of  arc  welding,  however, 
has  been  made  in  the  last  few  years,  and  the  greatest 
strides  occurred  during  the  last  war,  when  speed  in 
everything  was  so  completely  the  order  of  the  day. 
The  development  made  then  has  proved  so  completely 
the  advantages  of  arc  welding  that  it  is  now  being  used 
in  almost  every  plant  of  any  size  in  Canada  and  the 
United  States,  and  in  every  kind  of  iron  and  steel  fabrica- 
tion, as  a  glance  at  the  following  list  of  some  of  the 
present  day  applications  of  the  electric  arc  for  welding 
and  cutting  will  illustrate: — 

Applications  of  Electric  Arc  Welding 

Steel  Mills:— 

Clearing  the  rolls  of  cobbles. 
Building  up  wobblers. 
Filling  in  steel  forgings. 
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Foundries: — 

Cutting  off  risers  and  sinkheads. 
Repairing  casks. 

Machine  Shops: — 

Filling  up  blowholes  in  partially  machined  castings. 

Repairing  broken  castings. 

Building  up  worm  parts  of  crank  pins. 

Welding  broken  crank  shafts. 

Welding  tool  steel  to  mild  steel  shanks  for  lathe 

and  other  machine  tools. 
Building  up  collars,  or  replacing  metal  that  has  been 

machined  off  by  mistake. 

Steam  Railroad  Shops: — 

Fabricating  the  greater  part  of  fireboxes. 

Repairs  to  fireboxes,  boiler  and  other  plate  parts. 

Welding  in  flues  to  the  flue-sheet. 

Repairing  engine  frames,  cylinders,  crank  pins  etc. 

Building  up  slide-bars,  guides,  link  gear  parts, 
crank  pins  and  various  parts  that  are  worn  so 
much  that  it  is  inadvisable  to  shim  them  up, 
or  compensate  in  other  ways. 

Electric  Railways: — 

Fabricating  gear  cases. 

Repairing  motor  frames  and  armature  shafts. 

Building  up  worn  parts  on  motor  frames,  armature 

shafts,  brake-beams  and  truck  parts. 
Repairing  frogs,   crossings,   turnouts  and   building 

up  low  rails  at  joints  where  wear  is  especially 

prevalent. 

Ship  Yards: — 

Repairing  marine  boilers. 

Welding  tanks. 

Welding  angle  irons,  handles,  catches  and  numerous 

small  fittings  to  the  ship's  plate. 
Welding  broken  parts  of  all  kinds. 

Electric  Arc  Welding  today  is  principally  by  means 
of  the  metal  electrode,  and  the  welding  plant  may  use 
either  alternating  or  direct  current  for  the  welding. 

The  alternating  current  apparatus  is  a  transformer 
with  the  primary  winding  suitably  designed  for  the  line 
voltage  where  it  is  to  be  used,  and  the  secondary  to 
give  about  90  to  100  volts  on  open  circuit  and  20  to  30 
volts  on  short  circuit  or  when  the  arc  is  drawn. 

The  direct  current  apparatus  is  of  many  kinds. 
In  general,  however,  the  manufacturers  are  more  or 
less  at  one  in  the  principal  features  required  for  electric 
welding,  through  they  may  differ  somewhat  as  to  design. 

The  first  welding  outfits  used  were  of  the  resistance 
type.  In  this  a  resistance  was  used  to  control  the  current, 
the  voltage  remaining  constant.  Taps  in  the  resistance 
enabled  the  use  of  various  sizes  of  electrodes.  The 
regulation  was  somewhat  crude  as  the  drop  across  the 
resistance  varied  with  the  current.  Extreme  variations 
were  checked.  The  regulation  of  the  voltage  across  the 
arc  and  the  current  through  it  give  approximately  a 
constant  rate  of  heating. 

The  next  step  was  the  use  of  D.  C.  generators,  in 
which  various  arrangements  were  used  in  design  to 
obtain  a  suitable  regulation  of  the  arc,  and  many  of 


these  are  being  used  with  satisfactory  results  today. 
These  D.  C.  generators  may  be  motor  or  belt  driven 
and,  in  cases  where  electric  power  is  not  at  hand,  a  gasoline 
or  steam  engine  may  be  used  for  motive  power. 

It  is  a  question  in  some  minds  as  to  which  is  the 
better  current  to  use,  alternating  or  direct.  Both  have 
advantages  and  disadvantages,  and  it  seems  that,  for 
the  present,  the  direct  current  is  the  more  patronized. 
The  writer  has  the  idea  that  a  mere  visual  examination 
of  welds,  or  their  test  by  pulling  to  the  breaking  point, 
without  microscopic  examination  results  in  opinions  of 
small  advantage,  and  that  a  continued  study  of  welds 
in  actual  work,  with  the  microscope,  will  be  the  only 
method  of  determining  the  better  of  these  two  currents, 
for  welding  purposes. 

The  alternating  current  welding  transformer  is  a 
newer  development  than  the  direct  current  generator 
and  it  has  many  advantages,  viz: — No  moving  parts, 
and  much  smaller  size  in  comparison  to  the  current  output. 
It  has  one  great  disadvantage,  viz.  a  very  low  power  factor, 
in  some  cases  being  as  low  as  .35. 

There  are  many  types  of  D.C.  welding  sets  and  a 
few  types  of  A.C.  welding  sets.  The  general  method  of 
procedure  in  welding  is  as  follows: — an  arc  is  established 
with  the  metal  electrode,  and  as  the  rod  is  vaporized  or 
melted  by  the  arc,  it  is  brought  nearer  the  work  and 
is  kept  close  enough  to  maintain  the  arc  until  the  whole 
rod  is  fed  into  the  weld.  It  is  kept  moving  in  a  circular 
motion,  puddling  the  molten  metal  deposited  by  the  arc, 
in  order  to  obtain  a  neat  weld,  free  from  impurities. 
This  operation  and  the  neat  appearance  of  the  weld, 
as  well  as  a  good,  clean,  sound  deposit,  depends  much 
upon  the  operator.  Care  should  be  taken  to  get  standard 
reliable  machines  and  the  best  welding  wire.  It  will 
be  shown  by  some  of  the  microphotographs  that  the 
operator,  welding  apparatus,  and  wire  may  be  the  best 
and  still  a  poor  weld  be  the  result,  due  to  the  poor  material 
that  is  being  welded. 

The  electrode  for  the  general  run  of  work  may  be 
Swedish  or  pure  iron  rods,  sizes  3/32",  1/8",  5/32"  and 
3/16"  round,  and  14"  to  18"  in  length. 

The  advantages  of  electric  welding  over  gas  welding 
are  that  in  the  former,  the  heat  is  kept  low  and  localized 
and,  in  most  cases,  the  preheating  of  any  part  of  the  work 
is  unnecessary,  whereas  in  gas  welding,  the  adjacent 
parts  are  preheated  by  the  gas  before  the  weld  can  be 
made.  The  extreme  heat  from  the  gas  affects  the 
structure  of  the  metal  several  inches  back  from  the  weld, 
and  ofter  results  in  a  course  crystaline  structure  of  the 
parent  metal. 

The  art  of  electric  welding  is  now  just  beginning 
to  be  one  of  the  indispensable  factors  in  the  iron  and 
steel  industry.  It  is  to  be  most  valuable  to  those  who 
will  value  it  most  and  who  endeavour  to  find  out  why 
failures  occur. 

It  is  possible  that  the  following  photos  will  be  of 
some  service  to  those  who  are  following  the  same  line 
of  research  that  the  writer  has  under-  taken,  as  they 
are  intended  to  show  that  the  material  to  be  welded  is 
an  important  factor. 
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Figure  1. 

Figure  1. — This  is  a  cross  section  of  a  piece  of  boiler 
plate,  the  photograph  was  taken  about  one  inch  from  the 
weld  and  is  about  20%  carbon  steel.  The  light  area  is  the 
ferrite  and  the  dark  is  the  pearlite.  There  is  no  apparent 
indication  of  ghost  lines  or  impurities  in  this  steel.  The 
weld  is  shown  in  a  following  photograph  and  is  very  good, 
showing  no  impurities  in  the  parent  metal  or  the  deposited 
metal.  The  next  photograph  show  the  change  in  the 
structure  due  to  the  heat  of  the  arc.  Magnification  lOOx. 


Mr' 


Figure  2. 

Figure  2. — The  structure  shown  in  this  photograph  is 
that  of  the  annealed  portion  of  a  piece  of  boiler  plate  taken 
between  the  weld  and  the  original  metal.  In  the  weld, 
the  area  effected  by  the  heat  of  the  arc  extended  %" 
from  the  line  of  the  weld  and  graded  off  on  the  one  hand 
to  the  original  metal  and  on  the  other  hand  to  a  more 
refined  structure  close  to  the  weld,  both  of  these  stages  are 
illustrated  in  this  paper.  This  weld  was  70%  bright 
fracture  and  30%  dull  fracture  when  broken.  The 
efficiency  of  the  weld  over  the  original  was  89%.  There 
were  no  apparent  ghost  lines  in  the  best  portion  of  the 
plate  and  they  appeared  very  faintly  in  the  remaining 
portion.  It  would  thus  be  apparent  that  a  very  slight 
appearance  of  the  ghost  lines  would  cause  poor  welds. 
Further  investigation  of  these  lines  is  being  conducted  by 
the  writer.    Magnification  lOOx. 


Figure  3. 

Figure  3. — This  photograph  shows  a  good  weld,  the 
light  side  is  the  deposited  metal  and  is  of  good  structure. 
The  dark  is  the  parent  metal  and  is  in  a  more  refined 
state  than  it  was  originally.  The  comparatively  coarse 
structure  of  the  original  plate  is  first  annealed  by  the 
heat  of  the  electric  arc  as  is  shown  in  a  preceeding  photo- 
graph, then  as  it  cools  off  the  portion  near  the  weld 
becomes  more  refined  and  the  line  of  the  weld  is  very 
pure  iron.  The  line  of  the  weld  is  the  narrow  line  diagon- 
ally across  the  photo.  This  weld  was  very  strong  and 
was  89%  efficient  as  compared  with  the  plate.  When 
tested  the  break  occurred  through  the  weld  and  the 
fracture  was  clean  and  bright  for  about  70%  of  the  area. 
Magnification  lOOx. 


Figure  4. 

Figure  4. — This  shows  a  cross  section  of  a  weld  at  the 
edge  of  the  bead  showing  that  there  was  not  a  complete 
weld  at  this  point.  The  welded  metal  shows  slag  of  some 
kind  separating  the  deposited  metal  and  the  original  plate. 
This  is  probably  an  oxide  of  iron  due  to  the  plate  not 
being  properly  cleaned  and  to  an  improper  position  of  the 
electrode  when  the  weld  was  made.  The  microphotograph 
shows  up  what  could  not  be  seen  by  the  naked  eye  and 
gives  a  clear  idea  of  what  is  taking  place  and  is  a  means 
whereby  the  welder  can  be  shown  where  he  is  going  wrong. 
The  change  in  the  structure  of  the  plate  from  the  original 
to  the  structureless  metal  at  the  weld  quite  different  from 
that  shown  in  a  preceeding  photo.  To  determine  whether 
there  is  a  fault  in  this  result  would  require  some  time  and 
study  which  if  not  already  done,  will  be,  to  the  advantage 
of  all  concerned.  This  would  give  an  idea  as  to  whether 
the  welder  or  the  material  is  at  fault.   Magnification  50x, 
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Figure  5. 

Figure  5. — This  photograph  is  a  weld  made  with  the 
electric  arc  on  Yi'  boiler  plate,  the  close  grain  metal  on 
the  two  sides  ol  the  point  of  coarse  grain  crystals  is  the 
deposited  metal,  the  point  is  the  parent  metal  and  is  not 
strong  due  to  its  coarse  grain.  A  break  would  occur  across 
this  point  providing  that  the  welded  metal  was  weak. 
The  electrode  used  was  "Quasi  Arc"  and  the  heat  from 
the  weld  produced  many  grains  of  manganese  silicate  in 
the  deposited  metal  weakening  the  same  so  that  the 
combination  of  the  course  structure  of  the  parent  metal 
and  the  poor  deposited  metal  gave  a  very  low  tensile 
strength  viz.  28,000  lbs.  per  sq.  inch  when  tested. 
Magnification  lOOx. 
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Figure  6A. 

Figure  6a. — This  shows  the  effect  of  the  heat  of  the 
electric  arc  in  electric  welding  upon  the  ghost  lines  in 
boiler  plate.  This  line  of  dark  spots  extends  along  the 
location  of  the  ghost  lines  about  1/8"  back  from  the  line 
of  weld  and  vanishes  in  the  ghost  line  itself.  These  dark 
spots  are  a  combination  of  manganese,  silicon  and  iron; 
they  are  very  brittle  and  therefore  not  satisfactory  constit- 
uents to  be  included  in  the  weld.  The  writer  is  including 
a  microphotograph  (Fig.  66)  showing  the  line  of  a  fracture 
in  a  weld  along  a  series  of  these  spots,  very  clearly  indicat- 
ing that  these  form  a  constant  source  of  weakness  in 
welding,  and  that  care  should  be  taken  whenever  it  is 
possible  to  avoid  designing  welds  that  assist  the  formation 
of  these  spots.  It  will  be  noticed  that  some  of  these 
spots  are  composed  of  two  colours,  the  lighter  of  which 
is  a  sulphide  of  either  manganese  or  iron  or  of  both;  this 
sulphide  is  ductile  and  does  not  effect  the  deposited  metal 
as  the  silicate.  The  formation  of  these  spots  clearly  in- 
dicates their  composition,  viz.  the  varying  size  of  each  in 
the  group  shows  that  they  are  not  alumina  spots  which 
are  small  and  even  in  size.    Magnification  50x. 


Figure  6. 

Figure  6. — This  is  a  microphotograph  of  the  ghost- 
lines  in  a  piece  of  }/>"  boiler  plate.  These  lines  occur 
in  the  centre  of  the  plate  and  extend  to  within  about 
1/8"  of  either  surface  of  the  plate.  The  occurrence  of 
these  lines  depends  upon  the  quality  of  the  plate  and  the 
location  of  the  same  in  the  section  of  the  steel  billet  when 
rolled.  A  few  spots  (dark)  show  up  in  this  photograph, 
but  when  the  plate  is  subjected  to  a  high  heat  the  spots 
increase  in  number  and  size.  In  electric  welding  they 
extend  into  the  welded  metal  and  are  the  cause  of  much 
defective  welding  that  is  often  attributed  to  other  causes 
than  this,  the  right  one.  The  writer  has  found  that  in 
welding  two  plates  together  end  to  end,  the  effect  of  the 
heat  from  the  electric  arc  changes  these  ghost  lines  into 
dark  spots  to  a  depth  of  at  least  1/8"  and  that  the 
impurities  from  the  molten  portion  of  the  plate  extends 
into  the  deposited  metal  quite  extensively  and  forms  a 
sort  of  chain  along  which  the  line  of  break  can  take  place 
providing  no  weaker  link  is  offered.  Several  examples  of 
the  above  statements  are  included  in  the  following  pages. 
Magnification  50x. 


Figure  66. — This  shows  a  section  through  a  tube  and 
tube  sheet,  that  to  visual  examination  gave  no  indications 
that  any  break  occurred  in  the  weld  during  tensile  stress. 
It  will  be  noted  that  the  thin  line  of  rupture  zig-zaged 
along  the  line  of  least  resistance  viz.  the  irregular  row  of 
silicate  inclusions  showing  that  the  strength  of  the  portions 
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of  silicate  are  the  weak  points  in  a  weld.  This  portion  of 
the  break  is  in  the  deposited  metal  and  runs  along  the 
edge  of  the  original  plate  near  the  end  where  a  mixture  of 
silicate  and  sulphide  occurs.  The  course  area  to  the  right 
is  the  original  plate  annealed  by  the  heat.  The  light 
gray  spot  near  the  top  of  the  photograph  is  a  spot  of 
sulphide,  this,  together  with  the  silicate,  originates  in  the 
ghost  lines  of  the  tube  sheet.    Magnification  lOOx. 


Figure  7. 

Figure  7. — This  photograph  show  the  silicates 
in  the  weld  and  how  they  are  arranged  so  as  to  aid  in  a 
rupture  should  a  strain  be  put  on  the  metal.  The  line 
of  weld  is  shown  in  the  lower  part  of  the  photograph  at 
the  right.  The  original  plate  was  >£"  boiler  plate  and 
the  electrode  was  the  "Quasi  Arc"  mild  steel.  Magnifica- 
tion lOOx. 


Figure  8. 

Figure  8. — Showng  one  method  of  welding  a  boiler 
tube  in  the  tube  sheet.  The  tube  extends  through  the 
sheel  1/8"  and  is  welded.  Considerable  care  must  be 
taken  in  making  this  weld  as  the  plate  and  surface  of  the 
tube  must  be  perfectly  clean  in  order  to  ensure  a  good 
weld.  This  method  is  easily  executed  and  is  sufficiently 
strong  enough  for  the  service  required  of  it.  The  dis- 
advantage is  that  the  flames  and  hot  gases  are  obstructed 
from  entering  the  tube,  also  on  account  of  the  ends  pro- 
jecting beyond  the  tube  sheet  they  are  subjected  to  the 
flame  and  liable  to  rapid  deterioration  from  the  same. 
Tensile  tests  on  this  form  of  welding  have  in  cases  shown 
that  the  weld  was  stronger  than  the  tube.  The  line  of 
breaking  is  sometimes  through  the  tube  but  generally  the 
tube  shears  along  the  weld  close  to  the  tube  surface. 
Magnification  .5x. 


Figure  9. 

Figure  9. — This  photograph  shows  front  view  of  a 
tube  welded  into  a  tube-sheet  after  the  same  had  been 
tested.  The  test  gave  a  good  tensile  strength  and  this 
would  appear  to  be  a  good  method  of  welding.  The  tube 
andsheet  were  chamfered  after  the  tube  was  rolled  into 
place  and  the  weld  made  on  the  beveled  edge  onboth  the 
tube  and  the  sheet.  The  plate  used  was  3^"  boiler  plate 
and  as  the  weld  was  in  the  region  of  the  ghost  line  that  have 
been  described  herein  it  would  be  doubtful  whether  the 
percentage  of  welds  could  be  relied  upon.  The  writer  has 
taken  photos  of  the  weld  in  this  type  of  weld  and  has 
included  a  typical  case  in  this  paper.  They  all  indicate 
that  this  is  not  as  satisfactory  a  method  as  when  the  tube 
is  welded  to  the  outer  1  /8"  of  the  plate.  It  will  be  noticed 
that  but  a  slight  portion  of  the  weld  fractured  and  that 
where  it  did  that  the  structure  of  the  break  was  full  of 
defects.  Considerable  portion  of  the  weld  gave  away  at  the 
junction  of  the  two  metals  and  showed  a  poor  weld,  there 
were  a  lot  of  impurities  which  prevented  a  good  weld.  This 
is  the  result  of  the  impurities  in  the  plate  and  would  be 
overcome  if  the  weld  was  made  in  the  proper  place.  The 
other  way  of  overcoming  this  fault  is  to  see  that  the  very 
best  plate  be  used.  It  must  however  be  free  from  these 
ghost  lines  that  cause  the  trouble.    Magnification  .5x. 


Figure  10. 

Figure  10. — This  is  a  tube  welded  into  a  tube  sheet 
in  a  way  to  avoid  the  effects  of  the  ghost  lines  that  are 
prevalent  in  y>"  boiler  plate.  The  sheet  is  drilled  for 
the  tubes  and  chamfered  about  1/8"  deep,  the  tube  rolled 
in,  cut  off  even  with  the  face  of  the  plate  and  turned  over 
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with  a  suitable  beading  tool.  The  tube  is  not  beaded  as 
is  the  usual  practice  and  the  edges  are  left  as  nearby  square 
as  possible.  The  weld  is  then  made  by  welding  the  end 
of  the  tube  to  the  sheet,  filling  the  vee  made  by  the 
chamfer  and  the  end  of  the  tube.  It  will  be  noted  that 
the  weld  takes  place  without  the  range  of  the  centre  of 
the  y2"  plate  and  thus  clear  of  the  ghost  line  infected 
centre  of  the  plate.  The  tubes  welded  thus  give  strength, 
a  nearly  flush  surface  of  plate  and  a  clear  entrance  for 
the  gases  to  enter  the  tube.  Tests  show  that  a  good  weld 
is  obtained  and  that  the  tube  shears  first,  the  weld  for 
the  most  part  does  not  give  away  as  it  does  in  other  cases. 
Magnification  .5x. 


M: 


Figure  11. 

Figure  11. — This  is  a  photograph  of  a  cast  iron  weld 
with  a  pure  iron  electrode  with  the  electric  arc  and  gives 
a  clear  idea  of  the  structure  that  will  always  be  found  in 
a  weld  of  this  kind.    The  white  lace  work  through  the 


centre  is  a  bank  of  cementite  made  by  the  uniting  pure 
iron  with  an  impure  (high  carbon)  iron;  this  is  brittle, 
has  a  strength  of  about  5,000  pounds  per  square  inch, 
a  very  low  strength  even  for  a  cast  iron  weld.  The 
deposited  metal  at  the  top  is  similar  to  the  ordinary 
deposit  from  a  pure  iron  electrode,  the  bottom  is  the 
cast  iron  parent  metal.    Magnification  75x. 


Figure  12. 

Figure  12. — This  is  a  photograph  of  a  cast  iron  weld 
made  with  the  electric  arc  with  a  cast  iron  electrode. 
The  dark  portion  of  the  photo  is  the  parent  metal  and 
it  will  be  seen  that  it  is  not  as  uniform  a  structure  as 
the  deposited  metal,  also  that  the  deposited  metal  is 
nearly  a  pure  iron  deposit  that  the  graphite  (dark  areas) 
are  small  and  not  closely  connected.  This  weld  is  easily 
machined  and  has  a  good  tensile  strength.  No  preheating 
nor  after  heating  was  required  to  get  these  results. 
Magnification  lOOx. 


Hydro-Electric  Power  Development  in  New  Brunswick 

Outline  of  works  on  Musquash  River  and  Shogomoc  Developments,  report  by  consulting  engineers; 

proposed  Lepreau  Development. 

Read  at  the  General  Professional  Meeting,  Halifax,  October  15th,  1920. 
C.  0.  Foss,  M.E.I.C,  Member  and  Chief  Engineer  N.B.  Hydro-Electric  Power  Commission. 


The  great  value  of  Hydro-Electric  Power  both  as 
regards  economy  in  cost  and  flexibility  in  operation  has 
long  been  appreciated  by  the  observant  and  thinking 
class,  but  the  heavy  initial  cost  of  development  and  the 
difficulty  of  obtaining  such  broad  powers  of  expropriation 
by  private  companies  as  are  necessary  to  deal  successfully 
with  attempted  holdups  by  human  greed  are  such  that 
private  enterprise  and  private  capital  have  been  deterred 
from  going  into  such  developments  to  any  great  extent 
in  the  Maritime  Provinces. 

The  Province  of  Ontario  was  the  first  to  fully  appre- 
ciate this  truth  and  to  undertake  such  development  on  a 
large  scale  as  a  government  measure.  This  government 
has  spent  roughly  fifty  millions  to  date  and  though  there 
has  been  more  or  less  criticism  and  there  has  lately  been 
a  radical  change  of  government,  yet  the  work  of  enlarging 
and  extending  the  system  goes  on  and  the  Commission 
is  expending  some  forty  to  fifty  millions  on  what  is  known 
as  the  Chippawa  development,  which  will  add  275,000  H.P. 
The  success  and  popularity  of  Hydro  development  in 


Ontario  under  a  government  commission,  together  with 
the  rapidly  mounting  cost  of  coal  and  the  difficulty  of 
obtaining  same,  made  the  governments  of  the  Maritime 
Provinces  quite  willing  to  lend  a  favorable  ear  to  the 
solicitation  of  the  federal  authority,  first  the  Conservation 
Commission  and  a  little  later  to  the  earnest  advice  and 
assistance  of  the  Dominion  Water  Powers  Branch  of  the 
Interior  Department.  This  Branch  was  established  in 
1911,  and  has  been  highly  active  and  efficient  from  its 
inception.  This  department  has  been  very  fortunate  in 
having  had  a  most  enthusiastic  and  highly  efficient  staff 
from  the  Minister  and  Deputy  Minister  down  through 
the  superintendent  and  district  engineers. 

Work  Now  Under  Way 

The  Maritime  Provinces  are  particularly  fortunate 
in  having  had  a  district  engineer  sent  here  of  the  ability 
and  enthusiasm  of  the  present  incumbent,  K.  H.  Smith, 
A.M.E.I.C.  Without  wishing  to  give  him  any  credit 
which  is  not  fully  due  I  but  state  my  firm  conviction  that 
his  excellent  work  and  convincing  personality  have  hasten- 
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ed  hydro-electric  development  in  these  Provinces  by  some 
years,  for  we  are  a  conservative  people  and  have  to  be 
shown,  and  he  has  shown  us.  This  is  not  said  to  flatter 
or  throw  bouquets  for  Mr.  Smith  has  only  done  his  duty, 
but  has  done  it  so  well  that  those  of  us  who  are  aware  of 
this  fact  have  every  right  to  say  so.  In  the  Maritime 
Provinces  Nova  Scotia  has  taken  the  lead  and  is  already 
engaged  in  the  actual  work  of  constructing  a  plant  at 
Margaret's  Bay  for  supplying  power  to  this  city  and 
vicinity.  In  New  Brunswick  we  are  following  closely, 
for  we  shall  have  actual  construction  work  under  way 
within  a  very  short  time.  The  most  important  develop- 
ment that  we  are  undertaking,  that  on  the  Musquash 
River,  is  almost  identical  with  that  at  Margaret's  Bay 
in  most  of  the  salient  features, — 

They  are  both  situated  on  the  first  bay  West  of  the 
respective  cities  of  Halifax  and  St.  John. 

They  are  nearly  the  same  distance  from  these 
respective  cities. 

In  both  cases  one  stream  is  diverted  into  another; 
and  the  strangest  coincidence  is  that  the  amount  of  power 
is  identical  —  8000  horse  power. 

Two  of  the  three  turbines  at  the  Musquash  River 
plant  will  operate  under  practically  the  same  head  as 
those  at  the  tide  water  plant  at  Margaret's  Bay. 

The  design  will  be  made  by  the  same  firm  of  con- 
structing and  consulting  engineers,  Messrs.  C.  H.  and 
P.  H.  Mitchell,  of  Toronto,  in  our  case  subject  to  the 
final  approval  of  Henry  Holgate,  M.E.I.C.,  consulting 
engineer  of  Montreal. 

The  cost  will  be  practically  the  same  in  both  cases- 
Features  of  Construction 

The  proposed  construction  will  be  of  the  simplest 
character  —  earth  dams,  earth  spillways  heavily  paved, 
spilling  into  lateral  depressions  which  will  deliver  the 
water  back  into  the  stream  a  considerable  distance  below 
the  toe  of  the  dam;  earth  canals  for  part  of  the  distance 
from  the  dam  to  the  power  house  in  the  case  of  the  West 
Branch  of  the  Musquash  and  the  Shogomoc;  concrete 
intakes  and  wood  stave  pipe  laid  on  a  bed  graded  in  the 
same  way  as  a  railway  road  bed;  at  the  East  Branch 
concrete  intake  at  the  forebay  and  wood  stave  pipe  on 
graded  bed  to  the  power  house.  In  the  case  of  the  East 
Branch  there  will  be  three  side  dams: 

One  400  feet  long  and  6  feet  high 
One  150    "      "       "  6     "       " 
One    40    "      "      "  6    "      " 

These  will  be  left  two  feet  below  the  top  of  the  main  dam 
so  that  in  the  remote  possibility  of  an  accident  to  a  storage 
dam  they  will  be  overtopped  and  swept  out,  thus  ensuring 
the  safety  of  the  main  dam. 

In  the  case  of  the  dam  on  the  West  Branch  we  shall 
have  the  same  safeguard  arranged  in  a  slightly  different 
way. 

At  the  Shogomoc  the  construction  will  be  practically 
the  same:  protection  against  possible  accident  to  storage 
dams  will  be  provided  by  enlarging  the  section  of  the 


canal  just  below  the  dam  and  leaving  the  lower  bank 
considerably  below  the  crest  of  the  dam  which  will  act 
as  an  emergency  spillway. 

As  Mr.  Holgate,  the  consulting  engineer  to  the 
Commission,  has  found  it  impossible  to  attend  to  the 
details  of  design  and  construction  the  Commission  at  his 
suggestion  and  upon  his  recommendation  have  engaged 
the  firm  of  C.  H.  and  P.  H.  Mitchell  of  Toronto  to  design 
and  supervise  the  construction  of  the  work;  they  have 
designed  and  are  supervising  the  work  at  Margaret's  Bay 
as  above  noted.  To  show  the  feasibility  of  the  work 
above  generally  described  the  principal  parts  of  their 
report  to  the  New  Brunswick  Electric  Power  Commission 
are  given  below: 

General  Report  on  The  Hydro-Electric  Power  Projects 

proposed  on  the  Musquash  and  Shogomoc 

Rivers,  New  Brunswick. 


18th.  September,  1920. 


Messrs. 


The  New  Brunswick  Electric  Power  Commission, 
St.  John,  New  Brunswick. 

Gentlemen: 

Arising  out  of  a  request  from  your  chief  engineer,  Mr.  Foss,  through 
your  consulting  engineer,  Mr.  Holgate  of  Montreal,  we  have  examined 
into  the  Hydro- Electric  Power  Projects  which  you  have  in  contemplation 
on  the  Musquash  and  Shogomoc  Rivers.  This  we  have  done  with  the 
purpose  of  assisting  your  chief  engineer  in  co-operation  with  the  con- 
sulting engineer,  and  this  report  is  intended  to  place  before  you  in  a 
preliminary  manner,  the  results  of  this  examination,  especially  as  to 
the  feasibility  of  construction  and  operation  of  the  projects  and  the 
economic  features  involved  in  them. 

We  found  on  our  preliminary  interview  with  your  consulting 
engineer  and  upon  consultation  with  your  chief  engineer,  that  the 
projects  had  already  been  advanced  to  the  stage  of  asking  for  tenders 
for  the  main  dams  and  canals  based  upon  plans  and  specifications 
already  prepared  by  your  chief  engineer,  and  the  consideration  of  these 
is  not  included  in  this  report  except  with  respect  to  their  general  relation 
to  the  projects  especially  as  to  probable  costs  where  included  in  the 
general  estimates. 

The  general  data  based  upon  stream  measurement  and  surveys 
already  done  has  been  placed  in  our  hands  by  the  .consulting  engineer 
and  we  have  also  had  before  us  various  maps  and  plans  made  from 
special  surveys  of  the  power  sites  done  under  the  direction  of  the  chief 
engineer.  In  addition  to  these  we  have  both  personally  examined  the 
localities  and  proposed  sites  of  the  various  structures  in  company  with 
the  chief  engineer.  We  have  also  discussed  questions  of  water  supply 
and  control  with  Mr.  K.  H.  Smith  of  the  Water  Power  Branch  of  the 
Dept.  of  the  Interior,  and  had  access  to  his  reports  and  the  information 
on  file  in  his  office  at  Halifax. 

The  Musquash  Development 

On  September  13,  1920,  we  visited  the  locality  of  the  proposed 
power  development  on  the  Musquash  River,  seeing  the  proposed  sites 
of  the  main  dam,  canal  and  spillway  on  the  West  Branch,  and  the 
proposed  sites  of  the  dams  and  intake  on  the  North-east  Branch. 
We  also  examined  the  possible  site  of  the  generating  station.    This 
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whole  scheme  as  outlined  by  your  chief  engineer  appears  quite  feasible 
for  development  from  a  constructional  point  of  view  as  well  as  attractive 
in  its  economic  features. 

The  watershed  of  the  two  branches  of  the  Musquash  River  above 
the  power  dam  sites  has  been  measured  from  maps  as  140  square  miles, 
approximately  evenly  divided  betwesn  the  two  branches.  As  complete 
data  for  precipitation  and  run-off  for  this  area  has  not  been  definitely 
obtained,  the  calculations  for  available  water  have  been  based  on 
comparisons  with  similar  watersheds  adjacent.  The  precipitation  over 
this  area  is  known  to  be  in  excess  of  that  of  St.  John  which  averages 
about  46  inches  of  rainfall  per  year,  and  the  run-off  is  exceptionally 
high.  The  storage  possibilities  of  the  river  seem  to  be  excellent  and 
while  the  dependable  controlled  flow  has  not  yet  been  determined  it 
seems  conservative  to  allow  360  cubic  feet  per  second  as  the  continuous 
available  water  for  power  purposes.  Assuming  this  amount  evenly 
divided  between  the  two  branches,  the  flow  available  for  power  on  each 
river  would  then  be  180  cubic  feet  per  second. 

The  proposed  generating  station  site  is  on  the  coast  road  about 
twelve  miles  West  of  St.  John  and  the  tail  water  level  of  the  plant 
would  be  at  tide  water  although  above  low  tide  on  account  of  the  river 
estuary. 

On  the  West  Branch  of  the  Musquash  the  gross  hydraulic  head 
to  tide  proposed  is  125  feet  but  the  period  of  low  tide  is  much  greater 
than  that  of  high  tide,  so  that  with  pipe  losses  etc.  it  would  appear 
to  be  safe  to  say  that  the  net  head  available  as  a  working  head  would 
be  about  117  feet. 

In  the  same  manner,  on  the  North-east  Branch,  the  gross  head 
available  is  about  100  feet,  of  which  we  consider  about  95  feet  available 
as  net  working  head. 

It  is  proposed  to  incorporate  the  development  of  these  two  branches 
with  separate  units  in  the  one  station,  one  unit  under  one  head  and  two 
units  under  the  other  as  outlined  below. 

In  estimating  power  available,  the  load  factor  of  the  system  must 
be  taken  into  account,  especially  in  a  system  dependent  on  storage 
such  as  these  powers  are.  The  load  factor  in  an  hydro-electric  power 
system  is  the  relation  of  the  average  power  demand  to  the  maximum 
power  demand.  In  this  case  we  consider  that  the  load  factor  of  the 
whole  development  should  be  taken  as  about  40%,  that  is,  the  average 
continuous  load  is  40%  of  the  maximum  demand  at  any  time.  For 
economic  reasons  it  is  proposed  to  distribute  or  apportion  the  two 
parts  of  the  development  so  as  to  make  the  West  Branch  work  on  a 
66%  load  factor  and  the  North-east  Branch  on  a  27%  load  factor, 
the  combined  plant  then  being  on  a  40%  load  factor  as  proposed. 

The  Musquash  generating  station  which  we  propose  would  under 
these  conditions  then  contain  three  identical  generating  units,  one 
being  operated  by  the  water  from  the  West  Branch  and  two  being 
operated  from  the  water  of  the  North-east  Branch.  The  two  units 
would  together  produce  under  average  conditions  8675  horse  power 
and  this  power  would  make  about  21,500,000  kilowatt  hours  available 
for  sale  in  St.  John,  allowing  for  all  generating  and  trsanmission  losses. 

The  sites  for  intakes,  pipe  lines,  and  power  station  are  all  adapted 
for  development  purposes,  and  are  conveniently  situated  for  efficient 
operation. 

It  is  proposed  that  transmission  of  power  to  St.  John  would  be  on 
duplicate  circuits  carried  on  a  line  of  steel  towers  at  generator  voltage, 
13200  volts.  This  will  make  the  most  economical  transmission  arrange- 
ment and  would  permit  of  use  of  power  between  the  generating  station 
and  St.  John  without  the  use  of  complicated  equipment.     Provision 


is  being  kept  in  mind  in  this  for  subsequently  changing  the  line  over 
to  higher  voltage  in  case  it  is  desired  to  connect  other  future  stations 
in  this  locality  to  this  as  a  main  line  to  St.  John. 

The  receiving  station  in  St.  John  would  make  the  power  available 
for  distribution  in  St.  John. 

The  Shogomoc  Development 

The  consideration  of  the  Shogomoc  Power  Development  can,  to  a 
great  extent,  parallel  the  foregoing  regarding  the  Musquash  Power. 

The  Shogomoc  River  empties  into  the  St.  John  River  approximately 
forty  miles  above  Fredericton  and  about  twenty  miles  from  Woodstock. 

The  Shogomoc  watershed  is  about  95  square  miles  in  area  above 
the  proposed  power  dam  site.  The  water  supply  after  the  complete 
storage  system  is  installed  as  proposed,  is  estimated  to  be  about  130 
cubic  feet  per  second,  based  upon  the  precipitation  and  run-off  factor 
for  this  region.  It  is  borne  in  mind,  however,  that  under  the  conditions 
of  the  four  successive  low  precipitation  years  of  1912  to  1916  it  is  estim- 
ated that  only  120  cubic  feet  per  second  would  have  been  available  as 
continuous  flow  but  as  this  exceptional  condition  has  only  occurred  for 
the  one  period  since  1874,  130  cubic  feet  per  second  might  reasonably 
be  taken  as  a  working  figure. 

The  power  site  was  visited  by  us  on  September  14th.  and  the  dam 
site  and  canal  and  pipe  line  routes  were  gone  over.  It  appears  quite 
feasible  to  secure  a  good  arrangement  of  these  portions  of  the  work. 
The  generating  station  would  be  located  on  a  rock  ledge  on  the  bank 
of  the  St.  John  River  and  the  surge  tank,  for  hydraulic  control,  would 
be  located  on  a  ledge  on  the  high  bank  behind  the  generating  station. 

The  gross  head  to  be  obtained  in  this  development  would  be  about 
285  feet  and  allowing  for  the  usual  hydraulic  losses  the  average  net 
head  would  be  about  270  feet;  (this  is  without  reference  to  the  short 
period  during  which  the  high  water  of  the  spring  freshet  on  the  St.  John 
will  temporarily  reduce  it).  Under  these  conditions  the  output  would 
be  about  8000  horse  power  at  40%  load  factor,  considered  on  the  same 
basis  as  already  outlined.  This  would  produce  about  19,000,000 
kilowatt  hours,  power  available  for  sale  on  the  system. 

There  would  be  two  units  proposed  in  this  plant,  each  having 
about  4000  h.p.  output.  The  electric  power  would  be  stepped  up  at 
the  generating  station  through  transformers  suitable  for  33000  volt 
transmission. 

Time  of  Completion 

In  working  out  a  time  progress  programme  of  construction  it  is 
to  be  borne  in  mind  that  the  time  required  for  construction  of  the 
electrical  machinery  is  largely  the  determining  factor.  Again  on  the 
long  pipe  lines  and  storage  scheme  such  as  comprised  in  these  develop- 
ments the  various  preliminary  delays  incident  on  getting  the  hyrdaulic 
system  into  operation  must  preferably  be  done  in  moderate  weather 
and  not  in  winter  time. 

It  is  highly  desirable  then  that  the  plants  should  be  ready  for  testing 
out  and  got  ready  for  operation  not  later  than  the  1st.  of  December  1921 
and  earlier  if  possible;  if  this  cannot  be  accomplished,  delay  due  to  the 
second  winter  would  ensue.  This  can  be  best  done  by  letting  the 
contracts  for  the  machinery  by  December  1st.  of  this  year.  If  such 
is  to  be  done  it  would  be  necessary  to  have  specifications  in  the  hands 
of  the  electrical  and  hydraulic  machinery  manufacturers  by  the  latter 
part  of  October  at  the  latest. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


525 


Conclusion 

The  two  projects  on  the  Musquash  and  Shogomoc  Rivers  are 
entirely  feasible  in  construction  from  both  an  engineering  and  economic 
standpoint  and  the  cost  of  power  per  kilowatt  hour  delivered  is  quite 
low,  and  compares  very  favorably  with  other  projects  of  similar  hydro- 
electric undertakings. 

The  Lepreau  Development 

The  investigations  of  the  New  Brunswick  Water 
Power  Commission  which  was  appointed  in  June  1918 
led  to  the  plan  of  developing  the  Lepreau  for  supplying 
the  City  of  St.  John  and  vicinity  and  after  the  passage 
of  the  Electric  Power  Act  in  April  last  the  surveys  of 
that  stream  were  pushed  by  the  writer,  who,  in  conjunc- 
tion with  Mr.  Holgate  had  "the  plans  of  work  at  two  sites, 
Lower  Falls  at  the  tide  in  Lepreau  village  and  Big  Falls, 
two  miles  up  the  stream,  practically  ready  for  tenders  by 
the  first  of  July.  It  was  found  that  two  reports  had 
been  made  on  the  possibilities  of  power  development  on 
the  Musquash,  but  the  information  contained  in  these 
reports  was  rather  vague.  It  was  also  reported  that 
it  is  feasible  to  divert  the  West  Branch  into  the  East 
but  it  was  added  that  this  diversion  would  have  to  be 
near  Sherwood  Lake  and  this  is  so  far  up  the  stream  that 
half  the  drainage  area  would  be  lost,  so  that  it  was  not 
thought  worth  the  cost  of  development  for  what  we 
could  get.  However,  it  was  decided  to  make  a  baro- 
metrical reconnaisance,  with  the  result  that  it  was  found 
to  be  possible  to  divert  the  West  Branch  at  a  point  only 
about  a  mile  from  the  tide.  With  this  arrangement  we 
can  develop  as  much  power  in  one  power  house  as  in  the 
two  we  had  under  contemplation  in  the  Lepreau,  and  as 
this  is  seven  miles  nearer  St.  John  the  writer  recommended 
the  development  of  the  Musquash  first,  and  this  was 
approved  by  Mr.  Holgate.    As  soon  as  this  power  has 


been  absorbed,  which  I  am  sure  will  be  almost  as  soon 
as  it  is  developed,  we  can  proceed  with  the  development 
of  the  Lepreau,  and  when  this  has  been  absorbed  we  can 
go  to  the  Magaguadavic.  From  these  three  streams  we 
can  deliver  the  following  amounts  of  power,  based  on 
minimum  annual  rainfall: 

Musquash,         12  miles  from  St.  John 8000  h.p. 

Lepreau,  19      "      "  "        12000  h.p. 

Magaguadavic,  38      "       "  "        15000  h.p. 

35000  h.p. 
In  the  case  of  the  Shogomoc  we  can  develop  8000  h.p. 
and  as  much  on  the  Pokiok  though  two  sites  will  have 
to  be  developed  on  the  latter,  as  follows: 

Shogomoc,  40  miles  from  Fredericton 8000  h.p. 

Pokiok  No.  1  at  St.  John  River  37  miles  from 

Fredericton 3000  h.p. 

Pokiok  No.  2,  38  miles  from  Fredericton 5000  h.p. 


16000  h.p. 

For  supplying  the  towns  along  the  North  Shore  the 
Teteagouche  flowing  through  a  deep  gorge  in  the  rock 
falls  337  feet  in  the  lower  eight  miles  of  its  course  and  this 
can  be  developed  in  4  steps: 

No.  1        105  feet 3100  h.p. 

2  132    "    3900  h.p. 

3  65     "    1950  h.p. 

4  35     "    1050  h.p. 


10000  h.p. 
However,  the  Commission  does  not  have  to  rush  con- 
struction on  this  stream,  as  it  is  practically  assured  that 
the  Commission  will  be  able  to  purchase  current  from  the 
Bathurst  Lumber  Co.  for  a  year  or  more  until  they  have 
so  increased  their  plant  as  to  require  all  the  power  they 
can  generate  at  their  power  house  on  the  Nepisiguit. 
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Date  of  Annual  General  Meeting 

The  Annual  and  Annual  General  Professional 
Meeting  will  be  held  in  Toronto  on  February  1st, 
2nd  and  3rd,  1921. 


The  Officers'  Ballot  for  1921 

The  following  is  the  report  of  the  Nominating 
Committee,  on  the  Officers'  Ballot  for  1921,  approved 
by  the  Council  of  The  Institute  at  an  adjourned  meeting 
held  on  Thursday,  September  30th  and  herewith  published 
in  accordance  with  the  regulations  for  the  information  of 
the  membership  of  The  Institute. 

President:  J.  M.  R.  Fairbairn,  M.E.I.C,  Montreal. 

Vice  Presidents:  Walter  J.  Francis,  M.E.I.C,  Mont- 
real; Arthur  Surveyer,  M.E.I.C,  Montreal;  A.  A.  Dion, 
M.E.I.C,  Ottawa;  E.  G.  Matheson,  M.E.I.C,  Vancouver. 

Councillors: 

District  No.  1:  Major  F.  L.  C  Bond,  M.E.I.C, 
Montreal;  Lt.-Col.  A.  E.  Dubuc,  M.E.I.C,  Montreal; 
F.  P.  Shearwood,  M.E.I.C,  Montreal;  K.  B.  Thornton, 
A.M.E.I.C,  Montreal. 

District  No.  2:  A.  B.  Normandin,  A.M.E.I.C, 
Quebec;  S.  S.  Oliver,  A.M.E.I.C,  Quebec. 

District  No.  3:  C  C  Kirby,  M.E.I.C,  St.  John,  N.B.; 
S.  B.  Wass,  A.M.E.I.C,  Moncton,  N.B. 

District  No.  4:  G.  B.  Dodge,  M.E.I.C,  Ottawa; 
Lt.-Col.  Alexander  Macphail,  M.E.I.C,  Kingston. 

District  No.  5:  (Three  years)  R.  L.  Dobbin,  M.E.I.C, 
Peterborough;  C.  R.  Young,  M.E.I.C,  Toronto. 

District  No.  5:  (Two  years)  A.  H.  Harkness,  M.E.I.C, 
Toronto;  Lt.  R.  H.  Parsons,  M.E.I.C,  Peterboro. 

District  No.  6:  (Three  years)  H.  B.  R.  Craig,  M.E.I.C, 
Windsor;  A.  J.  Grant,  M.E.I.C,  St.  Catharines. 

District  No.  6:  (One  year)  A.  C.  D.  Blanchard, 
M.E.I.C,  Niagara  Falls;  M.  E.  Brian,  A.M.E.I.C, 
Windsor. 

District  No.  7:  T.  R.  Deacon,  M.E.I.C,  Winnipeg; 
W.  M.  Scott,  M.E.I.C,  Winnipeg. 

District  No.  8:  H.  S.  Carpenter,  A.M.E.I.C,  Regina; 
A.  R.  Greig,  M.E.I.C,  Saskatoon. 

District  No.  9:  Major  H.  B.  Muckleston,  M.E.I.C, 
Calgary;  S.  G.  Porter,  M.E.I.C,  Lethbridge. 

District  No.  10:  H.  L.  Johnston,  M.E.I.C,  Arm- 
strong; Col.  A.  W.  R.  Wilby,  A.M.E.I.C,  Victoria. 

Engineering  Remuneration 

It  is  hoped  that  the  final  report  of  The  Institute's 
Committee  on  Classification  and  Remuneration  of  Engin- 
eers will  go  before  Council  at  the  regular  November 
meeting.  Owing  to  the  summer  season,  and  the  fact 
that  some  of  the  Branch  Executives  have  not  reported, 
the  Committee  considered  it  desirable  to  postpone  this 
final  report  to  another  month.  The  Branches  who  have 
reported,  however,  are  unanimous  in  the  approval  of  the 
suggestion  of  The  Institute's  committee  regarding  the 
adoption  of  Engineering  Council's  report  on  Classification 
and  Remuneration  of  Engineers. 

The  progress  report  of  the  Committee  from  the 
Chairman,  A.  H.  Harkness,  M.E.I.C,  of  Toronto, 
presented  to  the  meeting  of  Council  on  October  26th  is 
as  follows: — 

"In  the  interim  report  of  your  Committee  on  Remu- 
neration, your  attention  was  called  to  the  action  this 
Committee  had  taken  in  requesting  the  Executive  Com- 
mittee of  each  Branch  of  The  Engineering  Institute  of 
Canada  to  examine  the  report  of  the  Engineering  Council 
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on  "Classification  and  Remuneration  of  Engineers"  and 
to  express  an  opinion  as  to  the  desirability  of  using  this 
report  as  the  basis  of  the  report  of  The  Engineering 
Institute  of  Canada.  Favorable  replies  have  been  received 
from  the  Montreal  and  Toronto  Branches,  and  the  Border 
Cities  Branch  prefers  to  leave  the  question  in  the  hands 
of  the  Committee.  As  the  different  Branches  are  again 
getting  active  after  the  summer  holidays,  more  replies 
should  be  received  in  the  very  near  future.  You  will 
of  course  be  aware  that  the  Manitoba  Branch  has  already 
drawn  up  a  schedule  of  fees  in  which  they  have  adopted 
the  Classification  of  the  Engineering  Council. 

It  is  the  intention  of  the  Chairman  of  your  Committee 
to  have  a  meeting  of  the  Committee  in  time  to  have  a 
final  report  on  salaries  for  the  next  meeting  of  the  Council. 

The  Toronto  Branch  has  a  large  "Fees"  committee 
at  work.  Its  report  will  be  complete  within  a  couple  of 
weeks.  By  using  this  as  a  basis  it  will  probably  be 
possible  to  include  in  our  report  a  schedule  of  fees." 

Formation  of  Moncton  Branch 

An  important  step  forward  in  engineering  circles  in 
the  Maritime  Provinces  was  taken  on  the  evening  of 
Oct.  11th,  at  a  meeting  of  engineers  held  in  the  City  Hall, 
Moncton,  N.B.,  at  which  a  local  branch  of  The  Engineering 
Institute  of  Canada  was  formed. 

The  meeting  was  addressed  by  Fraser  S.  Keith, 
Secretary  of  The  Engineering  Institute  of  Canada,  who 
gave  a  concise  amount  of  the  history  of  The  Institute 
from  its  incorporation  in  1887  down  to  the  present  day, 
and  remarked  on  the  development  of  its  policy  which 
gave  it  today  the  important  place  it  holds  in  the  industrial 
and  economical  progress  of  the  country.  He  impressed 
upon  those  present  the  desirability  of  taking  part  in  its 
activities  and  thus  increasing  the  usefulness  of  The 
Institute  to  the  local  members  of  the  engineering  profession 
and  to  the  public  generally. 

At  the  conclusion  of  the  address,  bye-laws  for  the 
government  of  the  branch  were  discussed  and  adopted. 

The  bye-laws  adopted  by  the  new  Moncton  Branch 
follow  closely  the  standard  Branch  bye-laws  with  the 
exception  that,  following  the  recent  movement  to  give 
greater  scope  to  Junior  Members,  a  clause  was  passed 
giving  power  to  Junior  Members  to  vote  and  hold  all 
offices  with  the  exception  of  Branch  Chairman. 

The  following  executive  committee  for  the  manage- 
ment of  the  branch  was  elected: 

Chairman  —  W.  A.  Duff,  M.E.I. C. 

Vice-Chairman  —  J.  D.  McBeath,  M.E.I.C. 

Sec-Treasurer  —  M.  J.  Murphy,  A.M.E.I.C. 

Committee— ReidMcManus,  A. M.E.I.C,  R.  G.  Gage, 
J.  Edington,  M.E.I.C,  F.  B.  Fripp,  A.M.E.I.C,  S.  B.  Wass, 
A.M.E.I.C,  H.  J.  Crudge,  A.M.E.I.C. 

After  the  election  of  officers,  Mr.  Keith  was  tendered 
a  hearty  vote  of  thanks  for  his  address.  The  members 
thereafter  adjourned  to  the  Green  Lantern  Cafe  where 
supper  was  served. 

Institute  Year  Book 

In  the  preparation  of  The  Institute  Year  Book  it  is 
of  the  utmost  importance  that  complete  and  accurate 
information  should  be  available  regarding  every  member. 
The  Year  Book  is  a  standard  work  of  reference  and  every 


member  owes  it  as  his  duty  to  The  Engineering  Institute 
of  Canada  to  supply  full  details  regarding  his  present 
address  and  occupation,  to  the  secretary.  It  was  the 
original  intention  of  making  a  personal  appeal  by  letter, 
but  it  was  felt  that  an  announcement  in  The  Journal 
would  be  as  effective. 

All  Members,  Associate  Members,  Juniors  and 
Students,  whose  position  as  well  as  mailing  address  were 
not  given  in  the  last  Year  Book,  or  who  have  made  changes 
since  July  1st,  1919,  are  urged  to  write  at  once  to  the 
secretary,  giving  full  information  regarding  change  of 
position  and  address,  or  to  fill  out  the  form  which  will  be 
found  in  the  advertising  section  of  the  Journal. 

New  Honorary  Member 

Brig.-Gen.  Henry  NorlandeRuttan,CM.G.,  M.E.I.C, 
was  unanimously  elected  to  honorary  membership  in 
The  Institute  at  a  meeting  of  Council  held  on  October 
26th,  1920.  His  election  to  honorary  membership  is  a 
tribute  to  the  high  place  with  General  Ruttan  occupies 
in  the  engineering,  military  and  civil  life  of  the  Dominion. 
General  Ruttan  was  one  of  the  charter  members  of  the 
Canadian  Society  of  Civil  Engineers,  his  name  being 
included  as  one  of  those  who  constituted  the  corporate 
body  under  the  charter  granted  June  23rd,  1887,  of  which 
body  he  was  president  in  1910. 

Engineering  and  Physics 

The  relationship  between  engineers  and  physicists 
received  some  consideration  at  the  January  meeting  of 
The  Engineering  Institute  of  Canada  at  Montreal,  but  no 
definite  policy  resulted. 

The  question  is  not  a  simple  one,  for  the  domains  of 
physics  and  engineering  only  partially  overlap.  Thus 
Lord  Kelvin  might  justly  have  been  ranked  both  as  a 
great  physicist  and  as  a  capable  electrical  engineer.  On 
the  other  hand,  it  would  scarcely  be  correct  to  describe 
as  engineers  either  Newton,  Faraday,  Rayleigh,  Maxwell, 
Stokes  or  Rutherford.  These  are  some  of  the  great 
pioneers  in  science  whose  imaginations  open  new  fields  of 
experience  and  thought  which  gradually  become  accessible 
to  engineers  with  most  far  reaching  applied  results. 

One  effect  of  the  Great  War  has  been  to  create  a 
greater  respect  and  a  closer  liaison  between  physicists  and 
engineers,  and  this  effect  is  not  likely  to  be  transient. 

Recently  in  England  nearly  all  the  leading  physicists 
have  enrolled  themselves  in  the  new  Institute  of  Physics, 
and  a  code  of  professional  conduct  has  been  laid  down, 
regulating  among  other  questions  that  of  consultations. 

It  is  an  immediate  question  for  physicists  in  Canada 
whether  they  will  join  the  Institute  of  Physics  as  individ- 
uals, whether  they  will  form  a  Canadian  branch,  or 
whether  they  would  prefer  in  addition,  or  as  an  alternative 
to  join  a  physics  section  of  The  Engineering  Institute  of 
Canada. 

An  interesting  forward  movement  has  been  made  in 
the  authorization  of  a  course  in  Engineering  Physics  by 
the  Corporation  of  McGill  University.  This  is  a  new 
venture,  not  merely  at  McGill,  but  at  any  University. 

The  scheme  is  an  excellent  one  but  it  is  likely  to 
prove  abortive  unless  the  schools  of  Canada  vastly 
improve  their  training  in  mathematics  so  as  to  send 
students  to  the  university  capable  of  availing  themselve 
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of  such  a  course,  since  the  requirements  for  matriculation 
limp  hopelessly  behind  the  required  standard.  Yet  there 
is  no  reason  why  the  abler  boys  of  Canada  at  the  age  of 
eighteen  should  not  have  a  sound  knowledge  of  mechanics, 
analytical  geometry  and  the  calculus,  for  what  is  done  in 
Western  Europe  can  be  done  in  Canada. 

The  new  course  is  a  wise  blend  of  honour  mathematics 
and  physics  in  arts  with  the  electrical  engineering  course 
in  applied  science. 

When  the  whole  ground  is  covered,  in  five  years,  and 
a  suitable  thesis  in  research  work  has  been  presented,  the 
student  will  have  obtained  his  B.Sc.  and  his  M.Sc.  in 
engineering  physics. 

Such  a  man  can  find  an  interesting  and  fairly  lucrative 
career  in  many  lines  of  work. 

Certainly  he  will  be  welcomed  as  a  professor  in 
mathematics  or  physics  or  electrical  engineering  in  any 
University  in  Canada.  The  importance  of  well  trained 
professors  with  a  wide  outlook  can  scarcely  be  overrated. 
For  the  greatest  asset  of  Canada  today  is  young  Canadians, 
and  that  will  always  be  the  case. 

It  is  however  only  too  probable  that  men  trained  in 
the  new  course  will  be  snapped  up  by  the  great  research 
laboratories  of  the  famous  electrical  companies  of  the 
United  States  and  elsewhere. 

The  worst  export  for  Canada  is  its  best  brains.  The 
only  remedy  is  a  large  output  of  able  and  well  trained 
men,  and  sufficient  posts  to  hold  the  best  of  them  in  the 
Dominion. 

Recent  developments  of  radio-work,  the  wide  use  of 
thermionic  tubes  or  valves,  or  high  frequency  transmission 
along  existing  wires,  raise  problems  which  neither  the 
electrical  engineer  nor  the  physicist  alone  can  solve. 
Sometimes  it  is  better  to  work  in  double  harness,  in  other 
cases  the  combined  training  in  a  single  man  will  prove 
the  more  effective. 

In  any  case  we  have  to  develop  the  ardent  enthusiasm 
of  our  young  radio  amateurs  so  as  to  obtain  highlv  trained 
and  no  less  enthusiastic  expert  pioneers  who  will  solve 
the  many  problems  linking  engineering  and  physics. 

It  is  not  sufficiently  understood  by  schoolmasters, 
parents,  boys  and  the  public,  that  an  honour  course  in 
mathematics  and  physics  (Arts)  is  a  most  advantageous 
opening  for  a  career  at  the  present  time. 

For  the  training  of  a  good  sound  engineer  the  faculty 
of  applied  science  is  an  admirable  school.  Something 
more  is  today  needed  for  those  with  special  gifts.  In 
particular  the  needs  of  research  work  and  of  research 
institutes  require  careful  consideration,  and  I  cannot  lay 
down  my  pen  with  better  grace  than  by  quoting  a  state- 
ment by  a  leading  authority,  one  of  the  chief  physicists 
in  the  United  States,  who  writes,  "The  difficulty  of  getting 
properly  qualified  research  men  is  as  conspicuous  in  the 
United  States  as  it  is  in  Canada.  Money,  apparatus  and 
laboratories  are  easier  to  get  than  men.  Almost  every- 
body recognizes  this,  including  men  in  industries,  who 
have  some  experience  of  the  methods  and  results  of 
research.  Our  council  has  this  problem  very  seriously 
in  mind  and  we  have  some  plans  under  consideration 
for  attempting  to  capture  a  large  number  of  promising 
undergraduates  in  our  universities.  It  is,  however 
exceedingly  difficult  to  say  whether  or  not  much  can  be 
done  in  this  way." 

A.  S.  Eve,  D.Sc. 


Righteousness  versus  Religion 

Engineers  have  written  over  one  hundred  and  fifty 
thousand  books  on  engineering  and  allied  subjects  during 
the  past  seventy-five  years,  but  as  far  as  we  have  any 
record,  no  engineer  has  heretofore  dared  to  become  an 
author  in  the  religious  field  until  a  few  months  ago  when 
C.  E.  W.  Dodwell,  M.E.I.C,  chairman  of  the  Halifax 
branch  of  The  Engineering  Institute  of  Canada,  with  a 
strong  courage  of  his  convictions,  a  well  stored  mind 
and  a  literary  pen  of  a  high  order,  issued  his  book, 
"Righteousness  versus  Relig[on". 

In  a  signed  copy  presented  to  The  Institute  under 
date  of  September  28,  Mr.  Dodwell  has  inscribed  the 
following : — 

"Presented  by  the  author  to  the  Library  of  The 
Engineering  Institute  of  Canada,  less  as  a  specimen 
of  a  dangerous  and  undesirable  versatility  of  genius 
than  as  a  warning  to  other  members  who  may  be 
tempted  to  stray  from  the  terra  firma  of  their 
legitimate  activities  into  the  stormy  waters  of  religious 
controversy." 

The  author's  reason  for  producing  this  book,  is  in 
part  explained  in  the  preface  as  follows : — 

"For  many  years  I  have  been  looking  in 
vain  for  such  a  presentation  of  the  case  of 
Righteousness  versus  Religion  as  I  have  here 
essayed.  Had  I  been  successful  it  is  needless  to 
say  that  I  should  not  have  emulated  other  fools 
in  'rushing  in  where  angels  fear  to  tread'  into  the 
glare  and  pillory  of  public  criticism. 

For  many  years  also,  I  have  been  profoundly 
convinced  that  we  are  on  the  wrong  road  to  our 
ultimate  good;  that  we  have  been  using  not 
merely  inadequate,  but  wrong,  means  to  the 
accomplishment  of  the  object  of  our  existence; 
that  nothing  will  set  us  and  keep  us  in  the 
right  path,  short  of  the  gradual,  but  ultimately 
complete  demolition  of  the  mischievous  errors, 
falsities  and  debasing  superstitions,  the  ig- 
norance, hypocrisy  and  narrow-minded  bigotry 
and  intolerance  that  constitute  modern  dogmatic 
Christianity,  and  upon  the  ruins  the  establish- 
ment of  Righteousness  based  upon  Science, 
Experience,  Reason  and  Common  Sense.  We 
must  cast  away  the  dogmatic,  or  religious  accre- 
tions of  Christianity  and  re-establish  it  in  the 
Righteousness,  Simplicity  and  Beauty  which  its 
founder  taught  and  preached  and  lived  for  and 
died  for. 

Jesus  was  'immeasurably  the  best  ethical 
teacher  that  the  world  has  ever  known,'  but  no 
dogmatist.  Contrast  the  Golden  Rule  and  the 
Sermon  on  the  Mount,  on  the  one  hand,  with 
the  Athanasian,  the  Nicene  and  the  Apostles' 
creed,  on  the  other!" 

In  the  initial  chapter,  under  the  heading  of  "Religion" 
Mr.  Dodwell  expresses  his  point  of  view  in  the  quotation, 
"Primus  In  Orbe  Deos  Fecit  Timor"  In  the  Beginning, 
Fear  created  the  Gods. 

It  is  not  intended  to  analyze  Mr.  Dodwell's  book  at 
this  time,  nor  to  review  it  to  any  extent.  It  is  an  exceed- 
ingly cleverly  written  and  interesting  book,  revealing  to  a 
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considerable  extent  the  modern  trend  of  thought  as 
opposed  to  dogmatic  orthodoxy. 

As  would  be  naturally  expected  from  an  engineer  its 
conclusion  is  that  more  works  and  less  faith  are  the  need 
of  mankind  at  the  present  time. 

Every  member  of  The  Institute  should  read  this  book 
which  is  published  by  The  Stratford  Company,  Boston, 
Mass.  and  which  can  be  secured  through  a  local  bookseller 
or  by  dropping  a  card  to  the  secretary  of  The  Institute. 


Livening  Society  Meetings 

Every  engineer  who  has  attended  engineering-society 
conventions  knows  how  tiresome  they  are  apt  to  be. 
Every  society  officer  who  has  made  up  the  program  of 
such  a  meeting  knows  the  difficulty  of  the  job.  The 
former  remembers  how  often  the  programme  is  along  list 
of  dreary  papers  presented  in  an  uneasy  manner  by 
men  unaccustomed  to  public  speaking;  the  latter  is 
usually  bound  by  the  tradition  that  such  a  programme  is  a 
necessity  which  he  cannot  avoid.  In  the  specialist 
societies,  such  as  those  devoted  to  water-works,  testing 
materials  and  concrete,  long  lists  of  papers  are  to  be 
expected.  They  need  not  be  dreary,  in  fact  they  rarely 
are,  and  the  men  who  deliver  them  and  those  who  listen 
are  equally  expert  and  equally  interested.  But  in  the 
general  societies,  particularly  the  local  ones  whose 
members  are  of  all  branches  of  engineering  and  whose 
bond  of  sympathy  is  the  fact  that  they  are  all  members 
of  the  same  profession,  the  problem  is  different,  albeit 
the  solution  is  generally  the  same.  The  consequences 
are  that  only  a  minority  of  those  present  are  interested 
in  any  one  paper  and  that  the  papers  have  to  be  multi- 
plied interminably  to  offer  something  to  everybody. 

The  Engineering  Institute  of  Canada  seems  to  have 
taken  a  step  forward  in  its  so-called  "professional  meet- 
ings" which  well  may  be  looked  into  by  other  societies. 
These  are  held  in  various  parts  of  the  Dominion  and 
are  under  the  direction  of  the  local  branch.  They  attract 
engineers  of  every  specialty.  Instead  of  trying  to  present 
a  rounded  survey  of  the  state  of  the  art  and  science  of 
engineering,  the  program  is  centered  on  one  or  two  of 
the  outstanding*«engineering  works  of  the  district,  which 
are  made  the  subject  of  complete  explanatory  papers 
and  the  scene  of  actual  inspection.  At  Niagara,  for 
instance,  the  Welland  canal  and  the  Queenston-Chippawa 
power  project,  both  of  such  importance  that  no  engineer 
worthy  of  the  name  can  afford  to  be  ignorant  of  their 
details,  were  the  only  subjects  discussed  outside  of  a  short 
session  devoted  to  purely  professional  matters  which  also 
had  universal  appeal.  The  consequence  is  that  those 
who  attended  the  meeting  learned  something  about  these 
two  great  works  and  at  the  same  time  were  not  bored  at 
any  of  the  sessions.  Better  everything  about  something 
than  something  about  everything. 

In  addition,  the  Canadian  engineers  emphasize  the 
social  side  of  their  meetings.  To  be  sure,  in  the  past 
there  have  been  criticisms  that  certain  of  our  technical  - 
society  meetings  are  nothing  but  junkets,  which  only 
those  with  abundant  leisure  can  enjoy.  But  there  is  a 
happy  medium  which  permits  the  fullest  of  social  inter- 
course, the  necessary  mingling  of  men  of  a  common 
interest,  and  at  the  same  time  provides  enough  solid 


technical  matter  to  justify  a  busy  man  spending  his  time 
and  money.  So  at  Niagara  there  were  luncheons  and 
dinners  and  smokers — in  fact,  only  at  breakfast  was  the 
visitor  required  to  seek  out  food  on  his  own  resources. 
At  the  end  of  the  three  days  these  engineers  knew  each 
other  better,  which  is  a  requisite  of  professional  in- 
tegration, and  they  had  learned  besides  some  things 
which  were  useful  in  their  work. 

There  is  no  intention  of  claiming  that  only  in  Canada 
are  these  things  done,  or  that  there  they  are  always 
done.  But  this  is  a  recent  instance  of  a  pleasant  and 
profitable  society  meeting  which  stands  out  among  the 
many  that  it  is  the  duty  of  a  technical  editor  to  attend. 
Now  that  the  winter  season  is  coming  on,  with  its  sec- 
tional and  state  society  meetings  all  over  the  country, 
it  seems  a  good  time  to  call  the  attention  of  programme 
makers  to  the  possibilities  before  them.  Let  them  not 
be  bound  down  to  the  tradition  of  having  only  dry  de- 
scriptive papers,  but  seek  out  some  subjects  which  will 
interest  everyone  and  emphasize  them.  Then  if  they 
provide  opportunities  for  the  men  to  get  together  between 
sessions,  they  will  find  that  their  members  will  go  home 
better  pleased  and  more  inclined  to  come  again. 

{Editorial,  Engineering  News-Record,  Oct.  14,  1920) 

Convention  at  Halifax 

Of  eight  general  professional  meetings  of  The  Institute 
three  have  been  held  in  the  Maritime  Provinces,  showing 
that  the  men  down  by  the  sea  have  a  full  appreciation  of 
the  advantage  to  be  gained  by  such  gatherings.  The 
Eighth  General  Professional  Meeting  held  in  Halifax,  on 
October  13th,  14th  and  15th,  lacked  no  single  feature 
that  has  contributed  to  the  success  of  other  professional 
meetings  as  far  as  the  results  achieved  from  the  good 
work  of  the  officers  of  the  Branch  in  conjunction  with  the 
St.  John  Branch,  were  concerned.  Greeted  by  the  most 
delightful  weather  imaginable  and  by  an  earnest  group  of 
Halifax  engineers,  the  visitors  from  outside  the  city  were 
made  to  feel  from  the  time  of  their  arrival  that  the  city 
and  all  that  appertained  thereto,  was  theirs.  One  notable 
feature  in  connection  with  the  engineers'  relations  to  men 
in  public  life,  is  the  fact  that  it  is  immediately  apparent 
to  a  non-resident  that  members  of  the  engineering  profes- 
sion in  the  Maritime  Provinces  are  in  closer  personal 
contact  there  with  the  men  in  public  life  than  in  other 
Canadian  provinces.  Following  the  precedent  established 
by  his  predecessor,  Mayor  Schofield  of  St.  John,  was  in 
attendance.  Mayor  Parker,  of  Halifax,  welcomed  us, 
giving  the  freedom  of  the  city  to  those  gathered  at  the 
meeting.  He  placed  his  automobile  and  those  of  the  city 
at  the  disposal  of  members,  and  personally  conducted  a 
party  to  St.  Margaret's  Bay.  Then  that  good  friend  of 
engineers,  Lieut. -Governor  MacCallum  Grant,  who  refer- 
red to  President  Dodwell,  of  the  Halifax  branch,  as  the 
leading  citizen  of  Halifax,  not  only  welcomed  the  visitors 
to  Nova  Scotia,  but  took  a  personal  interest  in  the  meet- 
ings and  was  present  on  several  occasions.  The  atten- 
dance of  one  hundred  and  twenty-five  is  as  large  a  propor- 
tional representation  as  we  have  yet  had  at  any  profes- 
sional gathering.  The  papers  read  were  all  interesting 
and  contained  much  valuable  information  being  on  widely 
divergent  subjects  illustrating  the  breadth  of  interest  of 
the  engineers'  work. 
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Eighth  General  Professional  Meeting 

Halifax,  N.S.,  October  13th,  14th,  15th 


Morning  Session,  October  13th 

C.  E.  W.  Dodwell,  M.E.I.C.,  Chairman  of  the  Halifax 
Branch  of  the  E.I.C,  was  in  the  Chair  and  opened  the 
Meeting.  He  stated  that  His  Honour  the  Lieutenant- 
Governor  and  His  Worship  the  Mayor  of  Halifax  were 
present  and  had  kindly  consented  to  give  a  word  of  wel- 
come to  the  engineers  present;  Mr.  Dodwell  eulogized 
both  the  Lieut. -Governor  and  Mayor  Parker  as  being 
zealous  in  all  good  works  and  in  the  forefront  of  all 
activities  that  make  for  the  interest  and  betterment  of 
our  citizens. 

Continuing  Mr.  Dodwell  stated  that  The  Engineering 
Institute  of  Canada,  founded  in  1887,  thirty-three  and  a 
half  years  ago,  as  The  Canadian  Society  of  Civil  Engineers, 
with  Headquarters  at  Montreal,  had  now  a  membership 
of  four  thousand  engineers,  engaged  in  developing  the 
country,  from  the  Atlantic  to  the  Pacific,  with  branches 
in  all  the  leading  centres  of  population  throughout  the 
Dominion.  There  are  now  no  less  than  nineteen  branches, 
the  nineteenth  coming  into  existence  on  the  11th  instant. 
These  branches  are  in  Halifax,  Moncton,  St.  John, 
Montreal,  Quebec,  Ottawa,  Kingston,  Peterborough, 
Toronto,  Hamilton,  Windsor,  Niagara  Falls,  Sault  Ste. 
Marie,  Winnipeg,  Regina,  Calgary,  Edmonton,  Vancouver 
and  Victoria,  and  without  exception  all  are  doing  good 
work  for  the  development  of  the  country. 

On  behalf  of  The  Engineering  Institute  of  Canada  on 
the  whole,  and  of  the  Halifax  Branch  in  particular,  he 
extended  to  His  Honour  the  Lieut.-Governor  and  His 
Worship  the  Mayor  of  Halifax  a  cordial  and  respectful 
welcome. 

His  Honour  MacCallum  Grant,  Lieut.-Governor  of 
Nova  Scotia,  opened  his  remarks  by  extending  to  those 
Members  present  who  were  from  out  of  town  a  welcome 
to  the  City  by  the  Sea,  and  made  some  fitting  remarks 
about  the  City  itself.  He  then  replied  to  some  of  Mr. 
Dodwell's  remarks.  He  hoped  he  could  live  up  to  all 
the  things  Mr.  Dodwell  had  said  about  him.  In  referring 
to  the  City  itself  he  said  that  it  was  a  little  at  a  disadvan- 
tage being  so  far  East,  but  a  great  deal  of  money  had  been 
spent  in  developing  the  town.  He  made  a  few  brief 
remarks  about  the  explosion  of  a  few  years  ago  and  how 
it  had  hindered  the  city  in  a  great  many  ways  but  helped 
it  in  others.  He  also  mentioned  the  fact  that  nearly 
$20,000,000  had  been  spent  in  the  construction  of  the 
new  ocean  terminals.  The  Lieut.-Governor  also  said  that 
in  all  Canada  one  could  not  find  a  better  body  of  men 
than  engineers,  nor  men  who  were  better  informed.  He 
thought  we  ought  to  cultivate  and  know  better  the 
engineer.  In  conclusion  Mr.  Grant  said  "I  give  you  all 
a  very  warm  welcome  and  if  outside  of  Halifax  we  have 
the  credit  of  being  'Blue  Noses',  we  have  red  blood  in 
our  veins  and  the  welcome  which  I  extend  to  you  comes 
from  the  heart.  I  intend  to  keep  this  button,  which  has 
been  given  me,  as  a  memento  of  this  meeting  this 
morning." 

The  Mayor  also  extended  arwarmr welcome  to  the 
engineers  present  to  Halifax.    He  asked  the  members 


present  to  pay  a  visit  to  the  North  End  of  the  city, 
to  see  what  has  been  accomplished  in  the  way  of  building 
since  the  explosion.  And  for  this  purpose  he  offered  to 
put  three  cars  at  the  disposal  of  the  engineers.  He 
also  hoped  they  would  pay  a  visit  to  the  Hydro-Electric 
Power  Plant  at  French  Village. 

After  thanking  the  Lieut.-Governor  and  the  Mayor 
for  their  cordial  welcome  Mr.  Dodwell  announced  that, 
in  order  that  the  engineers  could  take  advantage  of  the 
proposed  trip  to  the  Halifax  Ship  Yards,  cars  had,  through 
the  kindness  of  I.  Macnab,  M.E.I.C.,  been  arranged 
for  and  would  be  at  the  Technical  College  at  2.30  sharp. 

R.  A.  Ross,  M.E.I.C.,  President  of  the  E.I.C.,  from 
Montreal,  was  then  asked  to  give  a  few  remarks.  Mr. 
Ross  said  this  was  entirely  unexpected  and  a  new  item 
on  the  programme.  He  began  by  making  a  few  amusing 
remarks  about  advice  which  had  been  given  him  when 
coming  to  this,  his  first  visit,  to  Halifax.  In  referring 
to  what  engineers  had  done  Mr.  Ross  said  they  had 
certainly  developed  the  cities  wonderfully  but  he  would 
like  to  see  this  development  spread  into  the  country  more. 
He  said  that  not  long  ago  two  thirds  of  the  people  were 
in  the  country,  now  two  thirds  are  in  the  cities.  Mr.  Ross 
said  he  welcomed  these  meetings,  and  especially  the 
Professional  Meetings;  the  meetings  held  recently  at 
Niagara  Falls  and  Banff  had  been  most  successful. 

F.  A.  Bowman,  M.E.I.C.,  of  Halifax  then  read  a 
paper  by  D.  W.  Robb,  M.E.I.C,  of  Amherst  on  "The 
Development  of  the  Steam  Engine  in  the  Maritime 
Provinces,"  (published  in  the  October  Journal.) 

Following  the  reading  of  Mr.  Robb's  paper, 
Mr.  Dodwell  said  that  the  paper  was  a  very  interesting 
and  valuable  contribution  to  the  literature  of  the  E.I.C. 
and  had  a  proper  place  in  The  Journal  of  the  Inst. 
"Mr.  Robb  has  given  us  some  very  interesting  facts  and 
figures  in  regard  to  his  subject  and  it  is  very  gratifying 
to  know  of  the  development  of  the  Steam  Engine  in  the 
Maritime  Provinces." 

Mr.  Bowman  made  some  interesting  and  appropriate 
remarks  and  comments  on  the  paper. 

Mr.  Macnab  said  he  had  served  an  apprenticeship 
with  the  Robb  Engineering  Works  and  spoke  in  the 
highest  terms  of  the  engines  they  had  turned  out,  both  as 
to  the  high  grade  of  workmanship  and  the  utility  of  the 
engines.  He  said  that  at  the  present  time  the  Halifax 
Tramway  Co.  had  in  use  two  old  engines  made  by  these 
people  which  they  had  fixed  up  and  which  are  now 
working  quite  as  well  as  any  new  engine. 

C.  H.  Wright,  M.E.I.C,  said  that  Prof.  Nicholson  of 
McGill  University  had  paid  a  high  tribute  to  the  engines  of 
the  Robb  Engineering  Co.  which  were  in  use  in  the  Mechan- 
ical Department  of  the  College.  He  said  they  were 
pioneers  in  the  development  of  the  steam  engine. 

Mr.  Wright  offered  a  vote  of  thanks  to  Mr.  Robb 
for  this  excellent  paper.  The  vote  was  seconded  by 
G.  G.  [Murdoch,  M.E.I.C,  of  St.  John. 
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Mr.  Dodwell  presented  the  vote  of  thanks;  he 
suggested  that  the  Secretary  of  The  Institute  convey  to 
Mr.  Robb  a  vote  of  thanks. 

Mr.  Dodwell  announced  that  Fraser  S.  Keith, 
the  indefatigable  Secretary  of  The  Institute,  from  Mont- 
real, was  present  and  asked  that  Mr.  Keith  give  a  few 
words  about  the  activity  of  the  Central  Office  and  the 
Branches. 

Mr.  Keith  spoke  in  very  high  terms  of  Halifax.  He 
spoke  briefly  on  the  work  of  the  parent  Branch  of  The 
Institute  in  Montreal  and  said  he  considered  the  work 
of  the  outside  Branches  of  great  importance.  He  gave 
a  very  interesting  account  of  the  recent  meetings  in 
Niagara  Falls  and  Banff.  Mr.  Keith  said  this  was  the 
third  Meeting  of  The  Institute  that  he  had  attended 
in  the  Maritime  Provinces  and  he  expressed  his 
opinion  that  these  meetings  are  most  valuable  in  promoting 
good-fellowship,  etc. 

Mr.  Keith  also  spoke  very  forcibly  on  the  salaries 
paid  engineers  at  the  present  time  and  said  the  newly 
appointed  special  Committee  on  "Classification  and 
Remuneration"  was  doing  everything  in  its  power  to 
bring  about  a  different  schedule  of  salaries  for  the  different 
grades  of  engineers.  He  pointed  out  that  this  Committee, 
and  in  fact  The  Institute  itself,  was  doing  everything 
possible  to  help  the  individual.  He  hoped  everyone  in 
Canada  would  realize  what  a  splendid  organization  they 
had  in  the  E.I.C. 

Mr.  Ross  said  that  the  engineer  had  always  given 
service  first  without  enough  thought  to  his  remuneration. 
He  thought  the  time  was  past  for  this  sort  of  thing  and 
that  the  engineer  must  demand  more  money  and  a  better 
status,  and  to  gain  this  they  must  work  together  in  a  body. 

A  telegram  was  read  from  A.Gray,  M.E.I.C.,  of  St.  John 
regretting  that  he  would  not  be  able  to  be  present. 

Mr.  Ross  expressed  great  regret  at  Mr.  Robb  not 
being  present.  He  thought  the  latter's  paper  was  of 
historical  value  to  The  Journal. 

W.  Rodger,  A.M.E.I.C,  made  a  few  brief  remarks 
relative  to  his  connection  with  the  steam  engine  and  his 
experience  with  the  Robb  Engine  in  particular. 

The  Meeting  adjourned  at  12.30. 

Evening  Session,  October  13th 

In  Mr.  Dodwell's  absence,  F.  A.  Bowman,  M.E.I.C, 
was  in  the  Chair. 

Papers  were  to  be  read  by  F.  H.  Williams,  A.M.E.I.C, 
of  Moncton  and  Frank  Vaughan,  M.E.I.C,  of  St. 
John,  but  as  the  papers  were  on  the  same  subject — 
"Electric  Welding  of  Iron  and  Steel" — Mr.  Vaughan 
offered  to  hold  his  paper  over  until  Friday  morning. 

Mr.  Williams  then  read  his  paper  (printed  in  this 
issue  of  The  Journal),  lantern  slides  being  shown  in 
illustration. 

In  comment  on  Mr.  William's  Paper  Mr.  Bowman 
said  he  thought  there  was  no  occasion  for  him  to  say  very 


much,  that  the  paper  spoke  for  itself  and  put  forth  some 
most  enlightening  views  on  the  subject  of  electric  welding 
of  iron  and  steel.  He  thought  both  the  paper  and  the 
preparation  of  the  slides  had  meant  a  tremendous  amount 
of  work  to  get  them  into  such  a  shape. 

Mr.  Bowman  then  extended  a  hearty  vote  of  thanks 
to  Mr.  William  for  Ms  reading  of  the  Paper  and  showing 
of  the  lantern  slides. 

The  Meeting  adjurned  at  10  o'clock. 

Morning  Session,  October  14th 

Mr.  Dodwell  not  being  present  G.  G.  Murdoch  of 
St.  John  was  in  the  Chair  and  extended  a  hearty  welcome 
to  Mayor  Schofield  of  St.  John  who  was  present.  Mr. 
Bowman  made  some  announcements  relative  to  the 
programme  for  the  day  and  also  that  of  Friday. 

Prof.  Sexton  then  read  his  paper  on  "Secondary 
Education",  (printed  in  this  issue  of  The  Journal). 

In  his  introductory  remarks  he  explained  the  meaning 
of  his  subject,  saying  that  Secondary  Education  was  the 
preparation  for  life,  that  one  might  include  almost  every- 
thing in  that,  except  the  sermon  and  admonition  of  the 
ministers  who  prepare  us  for  the  next  life.  Technical 
Education  is  preparation  for  making  a  living,  and  "I  think 
you  will  agree  with  me,"  he  said,  "that  this  fills  up  a  lot 
of  consideration  in  this  life  —  we  hope  it  will  not  in  the 
next". 

"You  will  know  what  I  am  talking  about  in  Secondary 
Education  if  you  know  that  I  am  talking  about  people 
who  work  in  the  skilled  and  semi-skilled  operations,  and 
this  education  comes  above  the  primary  or  common 
school  education  and  prepares  one  for  his  job." 

Following  the  reading  of  Prof.  Sexton's  paper  Mr. 
Bowman,  in  a  few  brief  words,  expressed  his  appreciation, 
and  gave  an  interesting  account  of  the  Telephone  Com- 
pany's experience  in  applying  this  technical  education  to 
their  employees,  or  operators. 

Mr.  Bowman  said  he  thought,  as  Prof.  Sexton  had 
said,  that  this  was  a  subject  in  which  engineers  should 
be  most  deeply  interested.  He  thought  that  firms  and 
corporations  did  not  take  enough  interest  in  the  individual 
employees  working  under  them,  and  that  the  only  way 
to  obtain  satisfactory  work  was  to  teach  the  employees. 
The  Telephone  Company  had  a  dummy  switch-board  on 
which  the  operators  began  their  training.  After  weeks 
of  this  training  they  were  taken  in  groups  by  a  teacher 
and  put  on  the  regular  boards  and  were  educated  right 
there. 

R.  McColl,  M.E.I.C,  then  made  a  few  comments  on 
Prof.  Sexton's  paper.  It  gave  one  a  great  deal  to  think 
about,  but  it  was  his  opinion  that  the  general  public  and 
the  Government  did  not  take  the  matter  seriously  enough, 
even  though  there  was  a  good  deal  of  talk  in  favour  of 
this  technical  education.  He  thought  the  colleges  and 
schools,  generally,  had  been  a  failure  in  a  way.  Their 
teaching  was  too  systematic  and  they  had  not  been 
teaching  the  students  to  think  for  themselves.  Contrary 
to  what  Prof.  Sexton  had  said  in  his  paper  relative  to 
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"Leaders",  Mr.  McColl  said  that  there  never  was  there 
such  a  dearth  of  Leaders  and  never  so  much  need  of  them. 

Mr.  Murdoch,  on  behalf  of  the  Meeting,  extended  to 
Prof.  Sexton  a  hearty  vote  of  thanks  for  his  very  excellent 
Paper. 

A  Paper  was  then  read  by  H.  S.  Johnston,  A.M.E.I.C, 
on  "The  Development  of  the  Sheet  Harbour  Water 
Power". 

On  account  of  the  late  hour  there  was  no  time  for 
discussion  and  the  Meeting  adjurned  for  lunch. 

Luncheon  at  Commercial   Club 

Members  of  the  Halifax  Branch  who  were  also 
members  of  The  Commercial  Club  of  Halifax  very  kindly 
invited  out-of-town  members  to  a  luncheon.  Following 
the  luncheon  R.  A.  Ross,  M.E.I.C,  President  of  The 
Engineering  Institute  of  Canada,  was  introduced  by 
C.  E.  W.  Dodwell,  M.E.I.C,  who  gave  a  condensed 
history  of  the  E.I.C.  and  the  newly  created  Association 
of  Professional  Engineers  of  Nova  Scotia.  Mr.  Ross  gave 
a  very  interesting  speech  on  the  work  of  the  Administrative 
Committee  in  Montreal,  of  which  he  is  a  member.  Mr. 
Ross  told  of  the  difficulties  accompanying  the  work,  and 
gave  a  sketch  of  the  financial  arrangements  which  had 
been  introduced  by  the  Commission,  and  the  efforts  to 
improve  the  financial  standing  of  the  City.  He  outlined 
the  work  of  the  Charter  Commission  which  is  drawing 
up  the  formation  of  government  for  the  city.  The  propos- 
ed Charter  will  provide  for  nine  elected  representatives, 
from  whom  the  Mayor  is  to  be  chosen;  the  city  manager, 
who  will  be  responsible  for  all  executive  work.  It  is 
proposed  to  abolish  the  present  system  of  wards,  and 
it  is  hoped  that  the  proposed  form  of  government  will 
be  a  success.  Mr.  Ross  remarked  on  the  fact  that  part 
of  Montreal's  population  wished  to  have  a  political 
regime,  and  part  to  have  a  business  regime,  and  concluded 
with  the  quotation  that  one  could  do  a  great  deal  for  the 
community  if  it  were  not  for  the  people  in  it. 

Morning  Session,  October  15th 

In  Mr.  Dodwell's  absence  F.  A.  Bowman,  M.E.I.C 
was  in  the  Chair. 

A  Paper  was  read  by  C.  O.  Foss,  M.E.I.C,  of 
St.  John  on  "The  Progress  of  Hydro-Electric  Development 
in  New  Brunswick,"  (printed  in  this  issue  of  The  Journal) ; 
this  paper  was  illustrated  by  Lantern  Slides. 

Mr.  Bowman,  in  making  comment  upon  the  paper, 
said  he  was  sure  the  members  present  had  listened  with 
a  great  deal  of  interest  to  the  paper  which  Mr.  Foss 
had  read.  He  said  one  thing  that  struck  him  as  most 
interesting  in  connection  with  both  papers  which  had  been 
read  on  this  subject,  was  the  fact  that  both  New  Brunswick 
and  Nova  Scotia  had  a  very  much  larger  supply  of  hydrau- 
lic power  than  we  ever  imagined.  And  he  said  that  we 
might  consider  that  we  are  a  great  deal  better  off  in  water 
power  than  we  thought. 

Rod.  McColl,  M.E.I.C,  said  he  appreciated  Mr.  Foss's 
Paper  very  much,  but  he  thought  it  unfortunate  that  the 
author  had  to  read  such  a  paper  from  New  Brunswick  when 


he  came  from  Nova  Scotia.  He  thought  the  Government  of 
Nova  Scotia  had  made  a  great  mistake  in  letting  such  a ' 
man  go  to  another  Province  when  it  would  have  been 
to  the  advantage  of  the  Province  to  keep  a  man  such  as 
Mr.  Foss  in  it,  with  his  knowledge  of  the  development  of  | 
water  power. 

He  asked  a  few  questions  in  regard  to  the  extent  of 
storage,  etc.,  they  had  for  this  Water  Power,  which 
questions  were  answered  by  Mr.  Foss. 

Mr.  Wright  thought  a  chance  should  be  given  to 
discuss  Mr.  Johnston's  paper,  which  had  been  read  the 
day  before. 

Mr.  McColl,  too,  wished  to  discuss  the  paper  in 
question  but  as  another  paper  had  to  be  read  at  the 
Morning  Session  the  Acting  Chairman  thought  the  time 
was  too  limited  for  this,  unfortunate  though  it  was. 

Mr.  Wright  moved  that  a  vote  of  thanks  and  an 
expression  of  appreciation  be  given  Mr.  Johnston  for  the 
preparation  of  his  paper  and  slides,  which  must  have 
entailed  a  tremendous  amount  of  thought  and  labour. 

The  vote  of  thanks  was  seconded  by  Mr.  Murdoch 
of  St.  John,  who  thought  the  vote  of  thanks  ought  to 
cover  both  papers  which  had  been  read  on  this  subject— 
The  Development  of  Water  Power  in  both  Nova  Scotia 
and  New  Brunswick. 

An  excellent  paper  on  "The  Electric  Welding  of  Iron 
and  Steel"  was  then  read  by  Frank  Vaughan,  M.E.I.C, 
of  St.  John,  the  paper  being  illustrated  by  a  large  number 
of  Lantern  Slides. 

Mr.  Vaughan,  before  beginning  his  paper,  said  he 
regretted  that  his  paper  overlapped  with  that  read  by 
Mr.  F.  H.  Williams  a  few  evenings  previous,  but  he  hoped 
that  his  paper  would  give  some  information  that  had  not 
already  been  given. 

Mr.  Bowman  said  that  when  the  Meeting  started  he 
was  sorry  that  he,  as  a  member  of  the  Papers  Committee 
had  let  two  papers  overlap,  but  that  now  he  was  very 
glad  that  both  papers  had  been  read,  that  though  of  the 
same  subject,  neither  infringed  on  the  other  and  both 
gave  very  excellent  and  detailed  information  and  a  wide 
conception  of  this  work.  He  thought  that  the  amount 
of  work  expended  in  getting  up  papers  and  slides  in  this 
connection  showed  that  it  could  not  be  characterized  as 
anything  else  but  a  labour  of  love. 

Mr.  Ross  said  he  wished  to  echo  everything  that 
Mr.  Bowman  had  said,  and  more  too.  He  thought  the 
papers  did  not  overlap  but  were  complementary  to  one- 
another.  He  also  said  that  with  the  two  papers  published 
in  The  Journal  engineers  would  have  two  of  the  most 
interesting  articles  they  could  possibly  have  on  the  subject. 

Mr.  Ross  then  asked  a  few  questions  in  regard  to  the 
details  of  the  paper,  which  were  answered  by  Mr.  Vaughan. 

Mr.  Macnab  of  the  Tramway  Company  said  that  the 
paper  appealed  to  him,  especially  the  practical  nature  of 
it,  on  account  of  some  similar  work  which  he  had  had  to 
do  in  connection  with  his  company.  As  a  matter  of 
economy  he  thought  the  electric  welding  business  was 
something  that  should  engage  the  attention  of  every  man 
who  has  anything  to  do  with  any  kind  of  mechanical  work. 
He  said  in  their  company  they  could  show  what  electric 
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welding  could  do  in  a  mechanical  plant.  He  said  also 
that  he  had  been  trying  to  see  if  he  could  do  anything 
in  the  matter  of  "flats"  on  cast  iron  wheels,  building  them 
up  with  this  process. 

Mr.  Vaughan  said  he  thought  the  building  up  of  car 
wheels  had  been  used  quite  extensively  by  this  process. 
"Of  course",  he  said,  "cast  iron  is  pretty  hard  to  build  up 
by  any  process  and  it  is  really  a  matter  of  experience. 
All  welding  depends  entirely  on  the  operator  and  as  the 
operator  acquires  the  experience  he  becomes  expert.  Not 
being  a  practical  welder  myself  I  am  not  in  a  position  to 
tell  you  myself." 

Mr.  Hatfield  of  St.  John  said  he  had  had  some  little 
experience  with  the  process.  He  said  they  had  welded 
some  of  the  heavy  frames  that  had  broken  on  their 
locomotives,  but  in  this  case  he  thought  acetylene  was 
used.  He  said  heavy  welding  was  extensively  employed 
even  in  motor  trucks. 

Mr.  Macnab  moved  a  vote  of  thanks  to  Mr.  Vaughan 
for  his  paper.  He  said  he  thought  it  had  shown  a  great 
amount  of  work  and  thought  that  Mr.  Vaughan  was 
entitled  to  the  thanks  of  the  Meeting  for  such  a  splendid 
paper  and  for  the  splendid  way  in  which  he  had  given  it. 

The  vote  of  thanks  was  seconded  by  W.  P.  Morrison, 
A.M.E.I.C. 

Votes  of  Thanks 

Mr.  Murdoch  offered  the  following  vote  of  thanks: 

To  His  Honour  Lieutenant-Governor  MacCallum 
Grant, 

His  Worship  Mayor  J.  S.  Parker  of  Halifax, 

His  Worship  Mayor  E.  A.  Schofield  of  St.  John. 

The  Nova  Scotia  Tramways  &  Power  Co.,  (I.  P. 
Macnab)  For  cars  to  shipyards  and  free  trans- 
portation on  cars  to  members. 

The  Halifax  Shipyards  (Mr.  McClurg,  general 
manager)  and  Mr.  D.  E.  O'Brien,  A.M.E.I.C, 
chief  engineer),  for  the  visit  to  the  plant. 

The  Naval  Authorities,  for  permission  to  visit  His 
Majesty's  Canadian  Dockyards  and  conducting 
party  through  submarine,  etc. 

Dr.  F.  H.  Sexton,  Principal  of  the  Nova  Scotia 
Technical  College.  —  use  of  building  and  also  for 
his  excellent  paper  on  "Secondary  Technical 
Education". 

The  Maritime  Telegraph  &  Telephone  Co.,  (W.  A. 

Winfield  and  F.  A.  Bowman,  M.E.I.C.). 
Authors  of  Papers: — 

D.  W.  Robb,  M.E.I.C; 
Prof.  F.  H.  Sexton; 
F.  H.  Williams,  A.M.E.I.C; 
H.  S.  Johnston,  A.M.E.I.C; 
Frank  Vaughan,  M.E.I.C; 
C  O.  Foss,  M.E.I.C. 

Nova  Scotia  Powers  Commission  (K.  H.  Smith, 
M.E.I.C),  trip  to  St.  Margaret's  Bay. 

Halifax  Branch  Officers  and  Committees. 


were  seconded  bv  C  C 


These    votes   of  thanks 
Kirby  of  St.  John. 

R.  A.  Ross,  M.E.I.C,  President  of  the  E.I.C,  made 
a  few  remarks  before  the  closing  of  the  Meeting,  chiefly 
in  regard  to  his  first  visit  to  Halifax. 

He  said  he  would  like  to  stay  in  the  city  for  a  week 
or  two  and  just  poke  around.  He  said  the  city  was  a 
treat  to  him  and  that  he  was  going  away  with  a  very  clear 
idea  of  what  the  people  here  are  doing,  and  hoped  that  if 
another  Meeting  was  to  be  held  here  next  year  he  would 
be  able  to  attend. 

He  thought  the  Meeting  was  a  very  successful  one 
and  said  "you  are  going  to  have  a  very  strong  organization 
down  here  some  of  these  days  and  it  is  going  to  be  a  great 
thing  for  all  of  you". 

Mr.  Bowman,  in  concluding  the  Meeting,  said  that 
at  the  first  Meeting,  two  years  ago,  one  hundred  names 
had  been  registered.  At  the  St.  John  Meeting  a  year  ago 
they  went  a  few  better  than  that,  and  at  the  present 
Meeting  there  were  one  hundred  and  twenty-five  names 
on  the  Register. 

As  there  was  nothing  further  on  hand  to  discuss, 
Mr.  Bowman  moved  that  the  Meeting  be  adjurned. 


Banquet 

The  functions  of  Friday's  session  were  drawn  to  a 
close  by  a  banquet  held  at  the  Green  Lantern.  This 
was  a  successful  and  enjoyable  function,  with  over  one 
hundred  present.  Among  the  guests  were  His  Honour 
Lieutenant  Governor  Macallum  Grant,  Mayor  Scho- 
field of  St.  John,  Mayor  Parker  of  Halifax,  and  the 
Honourable  E.  H.  Armstrong.  Following  the  toast  to 
the  King,  proposed  by  Mr.  Dodwell,  Professor  Sexton 
proposed  the  health  "Our  distinguished  guests."  This 
toast  was  responded  to  by  Lieut-Governor  Macallum 
Grant,  the  Honourable  E.  H.  Armstrong,  Commissioner 
of  Public  Works,  Chairman  of  the  Nova  Scotia  Power 
Commission,  Mayor  Schofield  of  St.  John,  and  Mayor 
Parker  of  Halifax,  all  of  whom  welcomed  the  engineers 
to  Halifax  very  heartily.  The  Honourable  E.  H.  Arm- 
strong gave  an  interesting  speech,  and  spoke  on  behalf 
of  the  provincial  government,  referring  particularly  to 
the  Highways  system,  stating  that,  as  in  every  sphere 
of  public  work  the  integrity  of  the  engineers  in  charge 
of  this  work  was  a  vital  point.  The  toast  to  visiting 
members  was  proposed  by  K.  H.  Smith,  M.E.I.C,  and 
replied  to  by  George  Hare,  M.E.I.C,  city  engineer  of 
St.  John,  N.B.,  Geoffrey  Stead,  A.M.E.I.C,  district 
engineer  of  the  Public  Works  Department  of  Chatham, 
N.B.  The  Chairman  called  upon  other  members  present 
for  a  speech,  including  F.  W.  W.  Doane,  M.E.I.C,  city 
engineer,  Halifax;  H.  S.  Van  Scoyoc,  A.M.E.I.C,  of 
Montreal;  S.  B.  Wass,  A.M.E.I.C,  of  Montreal,  Mr. 
McAllum  of  Montreal,  and  Fraser  S.  Keith,  Secretary 
of  The  Engineer,' n<j  Institute.  Mr.  Keith  paid  a  high 
tribute  to  the  Maritime  Provinces  engineers,  especially 
to  C  E.  W.  Dodwell,  Chairman  of  the  Convention 
meeting,  to  whom  he  referred  as  the  father  of  engineering 
legislation  in  Canada. 
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Eighth  General  Professional  Meeting,— Halifax,  N.S.,  October  13,  14,  15,  1920 


Allan,  J.  Lorn,  Dartmouth,  N.S. 
Archibald,  E.  M.,  St.  John,  N.B. 
Ashley,  Barrington  Passage,  N.S. 
Baker,  E.  Douglas,  Halifax. 
Barnes,  H.  C.  R.,  Dartmouth,  N.S. 
Bayne,  B.  E.,  Moncton,  N.B. 
Beattie,  A.  E.,  Halifax. 
Belliveau,  J.  E.,  Halifax. 
Bethune,  R.  J.,  Antigonish. 
Black,  R.  A.,  Truro,  N.S. 
Blois,  E.  B.,  Halifax. 
Boswell,  M.  L.,  Halifax. 
Bowman,  F.  A.,  Halifax. 
Bray,  J.  L.,  Breton,  N.S. 
Buchanan,  K.  N.,  Halifax. 
Cameron,  K.  G.,  Sydney,  N.S. 
Campbell,  I.  G.  W.,  Truro,  N.S. 
Chapman,  E.  W.  G.,  Truro,  N.S. 
Cooke,  L.  A.,  Halifax. 
Copp,  W.  P.,  Halifax. 
Cox,  O.,  Halifax. 
Crooks,  C.  M.,  Halifax. 
Crookshank,  A.  R.,  St.  John. 
Curtis,  A,  C.  R.,  Chicago. 
Dawson,  R.  L.,  New  Glasgow,  N.S. 
Dewolfe,  Wm.  J.,  Halifax. 
Dickson,  T.  H.,  Pictou,  N.S. 
Doane,  H.  W.  L.,  Halifax. 
Dobson,  A.  L.,  New  Glasgow,  N.S. 
Dodwell,  C.  E.  W.,  Halifax. 
Donkin,  R.  T.,  Halifax. 
Doucette,  A.  L.,  Halifax. 
Dryden,  J.  G.,  Moncton,  N.B. 
Dyer,  A.  F.,  Halifax. 
Farnham,  M.B.,  Halifax. 
Faulkner,  F.  R.,  Halifax. 
Foss,  C.  O.,  St.  John. 
Freeman,  J.  R.,  Halifax. 
Freeman,  Phil.  A.,  Halifax. 
Freeman,  R.  P.,  Halifax. 
Fripp,  C.  F.  B.,  Moncton,  N.B. 
Gamier,  L.,  Halifax. 
Goudge,  M.  F.,  Halifax. 
Grant,  Maccallum,  Halifax. 
Gray,  F.  W.,  Halifax. 
Handy,  E.  F.,  Halifax. 
Hayes,  J.  B.,  Halifax. 
Hayes,  St.  C,  Halifax. 
Hayes,  W.  H.,  Halifax. 
Hare,  G.  G.,  St.  John. 
Hare,  W.  G.,  Halifax. 
Hatfield,  G.  N.,  St.  John. 
Heckle,  G.  R.,  Montreal. 
Hunter,  Wm.  L.,  Halifax. 
Innes,  C.  W.,  Halifax. 
Jennings,  F.  P.,  Halifax. 
Johnston,  Harold  S.,  Halifax. 
Keith,  Fraser  S.,  Montreal. 
Kerr,  F.  B.,  Halifax. 
Kirby,  C.  C,  St.  John. 
Leaver,  Chas.,  Imperoyal,  N.S. 


REGISTRATION 


Lewis,  Chas.,  Yarmouth. 
Lumsden,  J.  F.,  Halifax. 
Macdonald,  A.  T.,  Halifax. 
MacKenzie,  N.  K.,  Halifax. 
Mackenzie,  A.  J.,  St.  John. 
Maclean,  H.  L.,  Halifax. 
Maclean,  M.  J.,  Halifax. 
McColl,  Rod.,  Halifax. 
MacMillan,  M.  J.,  Halifax. 
Macnab,  Ira  P.,  Halifax. 
MacNearney,  C.  A.,  Halifax. 
Mahon,  I.  W.,  Halifax. 
Marshall,  Geoffrey  J.,  Halifax. 
Matheson,  W.  G.,  New  Glasgow,  N.S. 
'    McMinn,  G.  D.,  Halifax. 
Mechin,  F.  C,  Imperoyal,  N.S. 
Moore,  R.  C,  Halifax. 
Morrison,  W.  P.,  Dartmouth,  N.S. 
Murdoch,  Gilbert  G.,  St.  John. 
Murray,  R.  R.,  Halifax. 
North,  V.  E.,  Halifax. 
O'Brien,  D.  E.,  Halifax. 
O'Brien,  F.  G.,  Halifax. 
Palmer,  F.  H.,  Halifax. 
Parker,  J.  S.,  Halifax. 
Peppard,  Hugh,  Springhill,  N.S. 
Picking,  S.  W.,  Halifax. 
Poole,  J.  N.,  Halifax. 
Putnam,  H.  N.,  Halifax. 
Robertson,  Chas.  R.,  Halifax. 
Rodger,  N.,  Halifax. 
Roland,  J.  W.,  Halifax. 
Ross,  R.  A.,  Montreal. 
Schofield,  E.  A.,  St.  John. 
Sexton,  F.  H.,  Halifax. 
Smith,  K.  H.,  Halifax. 
Spence,  W.  N.,  Halifax. 
Stairs,  Gordon,  Halifax. 
Stead,  Geoffrey,  Chatham,  N.B. 
Stiles,  R.  D.,  Halifax. 
Stokes,  Thos.,  Halifax. 
Sutherland,  Alex.,  Halifax. 
Tapley,  F.  B.,  Moncton,  N.B. 
Thorne,  E.  L.,  Jr.,  Halifax. 
Thurber,  G.  S.,  Chatham,  N.B. 
Turnbull,  A.  A.,  Digby,  N.S. 
Uniacke,  R.  F.,  Ottawa. 
Van  Scoyoc,  H.  S.,  Montreal.    . 
Vaughan,  Frank  P.,  Halifax. 
Walton,  C.  R.,  Halifax. 
Wass,  S.  B.,  Moncton,  N.B. 
Wheaton,  L.  H.,  Halifax. 
Whitman,  C.  O.,  Halifax. 
Wick  wire,  D.  S.,  Halifax. 
Williams,  Fred.  H.,  Moncton,  N.B. 
Wilson,  C.  H.  J.,  Halifax. 
Wilson,  W.  R.  C,  Antigonish,  N.S. 
Winfield,  W.  A.,  Halifax. 
Winter,  F.  H.,  Halifax. 
Wright,  C.  H.,  Halifax. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


535 


Elections  and  Transfers 

The  following  elections  and  transfers  were  effected 
at  the  adjourned  meeting  of  Council  held  on  the  30th 
September: — 

Members 

R.  G.  Gage,  B.Sc.  (Queen's  Univ.,)  of  Moncton,  N.B., 
signal  and  elec.  engr.,  Can.  Nat.  Rlys.;  Jas.  McGown, 
(Shaw  Street  College,  Liverpool)  of  Vancouver,  B.C., 
Supt.  engr.,  C.P.O.S.  lines  and  B.C.  Coast  service,  C.P.R.; 
J.  W.  Morris,  B.A.Sc,  (McGill  Univ.)  of  St.  John's, 
Nfld.,  Supt.,  elec.  dept.,  Reid  Nfld.  Co. 

Associate  Members 

J.  G.  R.  Alison,  (Grad.  S.P.S.)  of  Niagara  Falls,  Ont., 
Bridge  inspector,  Hydro-Elec.  Power  Comm.,  Niagara 
Falls;  A.  M.  Bremner,  of  Prince  Rupert,  B.C.,  chief 
draftsman,  office  of  div.  engr.,  G.T.P.  Ry.,  Prince  Rupert; 
M.  T.  Cantell,  (Tech.  Coll.  Brighton,  Eng.)  of  Winnipeg, 
Man.,  consulting  engr.,  Munic.  of  Fort  Garry;  J.  H.  Clark, 
of  Truro,  N.S.,  senior  transitman,  Halifax  div.,  C.N.R.; 
C.  L.  Foss,  of  Enniskillen,  N.B.,  res.  engr.,  St.  J.  &  Que. 
Rly.;  J.  T.  Fullerton,  B.Sc,  (C.E.)  (McGill  '14,)  with 
Fullerton  &  Bell-Irving,  civil  engrs.,  Vancouver,  B.C.; 
R.  H.  Goodchild,  B.A.Sc,  (McGill  Univ.)  of  Calgary, 
Alta.,  with  Dom.  Govt,  making  irrigation,  inspection  and 
surveys  in  Sask.  and  Alta.;  F.  C.  Higgins,  B.Sc  (Acadia 
Univ.  '14)  of  Ottawa,  Ont.,  technical  intelligence  officer, 
Can.  Air  Board;  J.  A.  Jette,  B.A.Sc.  (C.E.,  Laval  Univ.) 
of  Montreal,  Asst.  engr.,  City  of  Montreal,  Water  Works 
dept.;  R.  A.  Kirkpatrick,  (McGill  Univ.)  of  Nelson,  B.C., 
senior  asst.  engr.,  D.  P.  W.,  Kootenay  Dist.,  B.C.;  H.  M. 
Lyster,  B.Sc.  (McGill  Univ.  '13),  salesman  and  estimating, 
bldg.  materials,  H.  H.  Robertson  Co.  Ltd.,  Montreal, 
Que.;  C.  A.  Macvey,  (Univ.  of  N.B.)  of  Fredericton,  N.B., 
first  asst.  engr.,  Prov.  of  N.B.,  D.  P.  W.;  E.  B.  Martin, 
B.Sc  (Univ.  of  N.B.  '12)  of  Moncton,  N.B.,  comm'r.  of 
streets  and  sewers  dept.,  City  of  Moncton;  R.  McManus, 
B.Sc.  (Mass.  Inst,  of  Tech.)  of  Moncton,  N.B.,  private 
practice;  A.  G.  Scott,  B.Sc.  (McGill  Univ.  '14)  of  Mont- 
real, Que.,  structural  draftsman,  Lockwood,  Greene  &  Co. 
of  Canada,  Ltd.;  R.  L.  Waycott,  of  New  Glasgow,  N.S., 
field  engr.,  N.S.  Steel  &  Coal  Co.;  Jas.  Whitelaw,  (Heriot 
Watt  Tech.  Coll.)  of  Moncton,  N.B.,  asst.  engr.  in  chief 
engr's  office,  C.N.R.;  K.  O.  Whyte,  of  Montreal,  Que., 
draftsman,  Dominion  Bridge  Co.,  Montreal. 

Juniors 

A.  F.  Belding,  (Univ.  of  N.B.)  of  Fredericton,  N.B., 
asst.  bridge  engr.,  Prov.  of  N.B.;  D.  W.  J.  Brown,  of 
Sydney,  N.S.,  with  Dominion  Iron  &  Steel  Co.  Sydney, 
N.S.  in  mech.  drafting  office;  W.  H.  Chisholm,  B.Sc, 
M.E.  (N.S.  Tech.  Coll.)  of  Halifax,  N.S.,  with  Nor. 
Elec.  Co.,  Halifax  Branch,  sales  dept. 

Transferred  from  the  Class  of  Associate  Member  to  that  of 

Member. 

F.  A.  Brown,  (Glasgow  Tech.  Coll.)  of  Auckland, 
New  Zealand,  consulting  elec  &  mech.  engr.,  Northern 
Coal  Co.;  W.  Dickson,  B.Sc.  (McGill  Univ.)  of  Montreal, 
Que.,  asst.  engr.,  Montreal  Water  Works  dept. 


Transferred  from  the  Class  of  Junior  to  that  of 
Associate  Member. 

C.  R.  McCort,  B.A.Sc,  (C.E.)  (Univ.  of  Toronto,)  of 
Grand'  Mere,  Que.,  supt.  i/c  of  constrn.,  Laurentide  Co. 
Grand  Mere,  Que. 

Transferred  from  the  Class  of  Student  to  that  of 
Associate  Member. 

J.  G.  Culshaw,  of  Calgary,  Alta.,  field  drftsman  on 
reclamation  work,  Comm.  of  Irrigation,  Calgary,  Alta. 


CORRESPONDENCE 


i 

3 

! 

o 


Enquiry  re  Correspondence  Course 


Editor,  Journal: — - 
Dear  Sir: 

I  would  be  very  glad  if  you  would  advise  me  of  the 
efficiency  or  otherwise  of  the  structural  engineering  and 
other  correspondence  courses,  sold  by  the  Wilson  Engin- 
eering Corporation,  Hanover.  Mass.,  arid  if  in  the  opinion 
of  any  of  our  members  the  courses  are  worth  the  money 
asked  for  them. 

Yours  truly, 

K.  M.  Chadwick,  A.M.E.LC. 
1534  Elford  St., 
Victoria,  B.C. 
Sept.  27th,  1920. 

Editorial  Note: — Will  members  kindly  forward  the 
desired  information  to  Mr.  Chadwick  ? 


LIBRARY  NOTES 


The  Profession  of  Engineering 

The  following  list  of  books  and  papers  by  Engineering 
Council  has  been  compiled  in  response  to  requests, 
especially  from  parents  and  vocational  advisers  of  high 
school  boys,  for  information  concerning  the  principal 
branches  of  engineering,  the  education  and  training 
requisite  therefor,  and  the  possibilities  for  making  a 
livelihood  therein. 

Those  works  which  are  followed  by  a  code  number 
may  be  consulted  by  the  general  public  in  Engineering 
Societies  Library,  29  West  39th  Street,  New  York. 

Engineering  as  a  Career — Edited  by  F.  H.  Newell  and 
C.  E.  Drayer— D.  VanNostrand  Co.  1916.  620  N.  443  E. 
(A  collection  of  papers  originally  published  in  the  "Cleve- 
land Plain  Dealer"  and  the  "Scientific  American"  on 
various  phases  of  engineering  work.) 

Opportunities  in  Engineering — Charles  M.  Horton — 
Harper  &  Bros.  1920.    620  H  78. 

Engineering  as  a  Vocation — Ernest  McCullough — 
David  Williams  Co.— 1911.  620  M  139  E.  (Subject 
matter  based  upon  a  series  of  addresses  given  before 
technical  schools  and  associations  of  engineer  assistants: 
published  for  information  of  parents.) 
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Engineering  as  a  Career — Percival  and  A.  A.  Marshall, 
P.  Marshall  &  Co.,  London  1916. 

Addresses  to  Engineering  Students  —  Edited  and 
Published  by  Waddell  and  Harrington,  Consulting 
Engineers,  Kansas  City,  Mo.,  2nd  Edition  1912.  620  W 
118  A.  (Purpose  of  book  is  to  give  engineering  students 
a  broad  conception  of  the  profession.) 

Engineering  as  a  Profession  —  Milo  S.  Ketchum. — 
Bulletin  of  University  of  Colorado,  1916.  No.  6.  General 
Series  No.  98. 

Engineering  as  a  Profession  —  Dean  William  G. 
Ravmond,  University  of  Iowa. — University  Extension 
Bulletin  No.  3.    New  Series  No.  73,  April  11,  1914. 


Retraining  Canada's  Disabled  Soldiers 

By  Walter  E.  Segsworth,  formerly  Director  of  Vocational  Training, 
published  by  the  King's  Printers,  in  200  pages. 

This  book  describes  in  a  very  interesting  way  the 
remarkable  work  that  has  been  done  by  the  Department 
for  Soldier's  Civil  Re-establishment  in  Canada.  The 
Dominion  has  a  good  record  in  connection  with  this  work, 
and  great  credit  is  due  to  the  self-sacrificing  men  who 
have  done  so  much  for  our  returned  soldiers.  Among 
these  may  be  mentioned  Professor  H.  E.  T.  Haultain, 
M.E.I.C.,  whose  work  in  the  Toronto  district  is  well 
known. 

The  scope  of  the  book  is  indicated  in  print  from  the 
arrangement.  Organization,  Work  Shops,  Interviews, 
Industrial  Reprinting,  Industrial  Surveys,  Medical 
Aspects,  Care  of  the  Blind,  Statistics,  Costs,  and  After 
Care.  There  are  also  several  very  interesting  appendices : 
Statistics  to  December  31st,  1919,  Bibliography,  Length 
of  Courses  In  Other  Countries,  etc. 


Standard  Specification  of  Steel  Highway 
Bridges 


Received  from  Canadian  Engineering  Standards 
Association  "Standard  Specification  of  Steel  Highway 
Bridges",  published  by  the  Association.  This  Specification 
is  based  on  that  published  by  The  Engineering  Institute 
(then  The  Canadian  Society  of  Civil  Engineers)  in  1912 
and  has  been  brought  up  to  date  by  a  special  committee 
which  the  chairman  is  G.  H.  Duggan,  M.E.I.C.  The  new 
Specification  has  been  drawn  up  to  agree  as  far  as  possible 
with  the  Standard  Specification  of  the  American  Railroad 
Engineers  Association,  and  the  American  Society  for 
Testing  Materials.  Copies  may  be  obtained  from  Captain 
R.  J.  1  )urley,  M.E.I.C,  Secretary  of  the  Canadian  Eng- 
ineering Standards  Association,  Room  112,  West  Block 
Parliament  Buildings,  Ottawa. 


OBITUARIES 


Ernest  George  Henderson,  M.E.I.C. 

Ernest  George  Henderson,  M.E.I.C,  president  and 
general  manager  of  the  Canadian  Salt  Company  and  past- 
president  of  the  Canadian  Manufacturers'  association, 
passed  away  in  the  Royal  Victoria  Hospital,  Montreal,  on 
October  13th,  following  an  attack  of  pneumonia. 

Mr.  Henderson,  who  was  62  years  of  age,  under- 
went an  operation,  and  was  doing  fairly  well,  but 
pneumonia  set  in  and  his  death  resulted. 

Mr.  Henderson  was  born  in  Holy  wood,  County 
Down,  Ireland,  on  September  14th,  1858,  the  fourth 
son  of  the  late  Rev.  Henry  Henderson  and  S.  Jane 
Henderson.  He  was  educated  in  Hillbrook  School  and 
College,  Belfast.  Later  he  became  an  articled  pupil 
to  the  engineer  of  the  Belfast  and  County  Down  Railway, 
continuing  this  work  for  four  years  before  his  appoint- 
ment to  the  position  of  assistant  engineer  of  the  Ulster 
division  of  the  Great  Northern  Railway  of  Ireland. 
In  1883  Mr.  Henderson  came  to  Canada  and  was  engaged 
on  surveys  and  construction  work  on  the  main  line  of 
the  C.P.R.,  and  on  re-measurement  of  certain  sections 
of  that  railway  north  of  Lake  Superior  where  disputes 
had  arisen  between  the  C.P.R.,  and  some  of  the  con- 
tractors. In  1888  he  was  appointed  assistant  engineer 
of  the  C.P.R.  at  Toronto  and  later  resident  engineer 
at  London.  Under  Mr.  Henderson's  direction  the  CP.R.f 
line  between  Windsor  and  London  was  constructed. 
Mr.  Henderson  left  the  employ  of  the  C.P.R. ,  in  1893 
to  superintend  the  construction  of  the  plant  of  the 
Windsor  Salt  Works  which  was  organized  about  that  time 
by  Sir  William  Van  Home  and  his  associates.  Mr. 
Henderson  became,  from  the  outset,  general  manager 
of  the  company  and  later  was  elevated  to  the  presidency. 

In  spite  of  his  heavy  business  responsibilities,  Mr. 
Henderson  found  time  to  devote  a  great  deal  of  attention 
to  other  interests.  For  many  years  he  has  been  active 
in  the  affairs  of  the  Canadian  Manufacturers'  Association 
and  served  as  president  of  that  body  in  1916.  At  the 
time  of  his  death  he  was  a  member  of  the  CM. A., 
executive.  Mr.  Henderson  was  for  several  years 
a  member  of  the  Windsor  Board  of  Education  and 
served  as  chairman,  and  was  at  one  time  president 
of  the  Windsor  Board  of  Trade  and  later  a  member 
of  the  executive  of  the  Border  Chamber  of 
Commerce.  As  a  member  of  the  Essex  Health  Associa- 
tion, with  the  late  Dr.  Smith,  former  collector  of  customs, 
Mr.  Henderson  shared  a  large  measure  of  the  credit  for 
the  construction  of  the  tuberculosis  sanatorium  at  Union- 
on-the-Lake.  He  was  a  delegate  to  the  provincial  and 
general  synods  of  the  Anglican  church  for  twenty-five 
years  and  a  member  of  the  executive  committee. 

Mr.  Henderson  was  intensely  patriotic  and  devoted 
to  the  furtherance  of  every  cause  calculated  to  advance 
the  interests  of  the  British  Empire.  In  the  Sportsmen's 
Patriotic  Association  and  the  Soldiers'  Aid  he  gave 
splendid  service.  The  Children's  Aid  Society  is  another 
organization  in  which  he  was  deeply  interested. 

Mr.  Henderson  was  one  of  the  original  members  of 
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the  Canadian  Society  of  Civil  Engineers,  being  elected  a 
Member  in  January  1887;  he  was  also  a  Member  the 
Institution  of  Civil  Engineers  of  Ireland,  the  American 
Society  of  Mechanical  Engineers  and  of  several  clubs. 
In  politics  he  was  a  prominent  Conservative. 

At  the  weekly  meeting  of  the  Border  Chamber  of 
Commerce  on  October  14th,  reference  was  made  to  the 
passing  of  Mr.  Henderson  and  the  following  resolution 
was  carried  and  placed  upon  the  records  of  the  organiza- 
tion, upon  motion  of  Col.  E.  S.  Wigle  and  Mayor  E.  B. 
Winter: 

"Be  it  resolved  at  this  general  meeting  that  the 
members  of  the  Border  Chamber  of  Commerce  deeply 
deplore  the  passing  of  Mr.  E.  G.  Henderson,  one  of  its 
oldest,  ablest  and  most  energetic  members — a  true 
patriot,  a  sterling  citizen  and  a  staunch  and  faithful 
friend;  and  that  the  secretary  be  instructed  to  convey 
our  sincerest  sympathy  to  the  wife  and  family  of  our 
late  friend  and  fellowworker." 

* 

Harold  Worsley  Ebb  Canavan,  M.E.I.C. 

Harold  Worsley  Ebb  Canavan,  M.E.I.C,  one  of  the 
leading  authorities  on  irrigation  in  Canada,  died  of 
pneumonia  at  Neihart,  Montana,  on  September  22nd. 
Mr.  Canavan  was  born  in  Toronto  in  1867,  and  was  a 
member  of  St.  Andrew's  Lodge,  A.F.  and  A.M.,  and  of 
the  Benevolent  Protective  Order  of  Elks.  For  seven 
months  previous  to  his  death,  Mr.  Canavan  was  manager 
of  the  Flohart  Silver  Mines,  Niehart,  Montana.  The 
late  Mr.  Canavan  was  educated  at  the  Toronto  Collegiate 
Institute.  A  civil  engineer  by  profession  he  was  one  of  the 
most  prominent  members  of  The  Engineering  Institute  in 
Victoria,  in  which  he  was  elected  a  Member  on  Oct.  12th, 
1912.  He  had  met  with  singular  success  in  his  chosen 
vocation.  From  1884  to  1893  he  was  engaged  in  the 
Surveys  Department  of  the  C.P.R.  and  the  Dominion 
Government  in  the  Province  of  Manitoba,  and  was 
associated  with  the  International  Boundary  Commissions 
in  Alaska  from  1893  to  1897.  He  resigned  from  the 
Government  service  in  the  latter  year  to  enter  private 
practice  in  Klondyke,  Atlin  and  Alaska  until  1904,  when 
he  opened  a  practice  in  Victoria,  being  a  member  of  the 
firm  of  Canavan  and  Mitchell  until  the  day  of  his  death. 
One  of  his  outstanding  local  achievements  was  the  making 
of  the  first  and  most  comprehensive  development  for  the 
irrigation  scheme  of  Saanich  from  Elk  Lake. 

The  funeral  took  place  in  Victoria  under  the  auspices 
of  St.  Andrew's  Lodge,  No.  49,  A.F.  and  A.M.  Mr. 
Canavan  leaves  a  widow,  three  sons  and  three  daughters. 

* 

Charles  LeBaron  Miles,  M.E.I.C. 

Charles  LeBaron  Miles,  M.E.I.C,  a  well  known 
railway  location  and  construction  engineer,  died  suddenly 
in  Calgary,  Alta.,  on  Monday,  September  13th- 1920, 
from  heart  failure  due  to  acute  indigestion.  He  was 
active  in  his  profession  until  the  last  week  of  his  life, 
which  ended  practically  50  years  of  continuous  service. 

The  deceased  was  born  in  Magerville,  N.B.  in  1850, 
and  was  descended  from  the  United  Empire  Loyalist 
stock  of  the  Miles  and  Perley  families  of  Connecticut, 
U.S.A.  He  was  a  well  known  civil  engineer,  having 
started  in  the  early  days  on  railway  survey  work,  which 
took  him  from  New  Brunswick  to  the  Crow's  Nest  Pass, 
while  in  the  service  of  the  C.P.R. 


Just  before  the  Indian  outbreak  of  1881,  Mr.  Miles 
was  at  Blackfoot  Crossing,  where  the  party  was  surrounded 
by  Indians  under  Chief  Crowfoot.  Later,  Mr.  Miles  walked 
from  MacLeod  to  Regina,  and  reported  to  Ottawa  the 
conditions  in  the  West,  being  one  of  the  first  to  foretell 
of  the  Indian  rebellion. 

From  1882  to  1885  he  worked  on  the  construction 
of  the  C.P.R.  on  the  north  shore  of  Lake  Superior.  He 
also  served  on  the  construction  of  the  C.N.R.  and  the 
G.T.P.  in  New  Brunswick  and  Nova  Scotia. 

The  late  Mr.  Miles  came  to  Calgary  in  1912  and  was 
a  remarkably  active  man,  considering  his  advanced  age. 
He  was  in  the  civic  service  for  a  time  on  the  construction 
of  the  Centre  street  bridge,  and  a  member  of  the  engineer- 
ing firm  of  Haddin  and  Miles  Ltd.,  at  the  time  of  his  death. 

He  is  survived  by  his  wife,three  sons  and  two  brothers. 
His  sons  are:  H.  R.  Miles,  M.E.I.C,  of  Lethbridge, 
divisional  engineer,  who  is  covering  his  father's  old  surveys 
in  the  Crow's  Nest  country;  E.  L.  Miles,  M.E.I.C,  of 
Toronto,  Assistant  chief  engineer  to  the  Toronto  and 
York  Roads  Commission,  and  B.  P.  Miles,  of  Lethbridge, 
formerly  an  engineer  with  the  G.T.P.  Rly.,  and  the  C.P.R., 
and  now  in  the  mercantile  business. 

Mr.  Miles  possessed  a  remarkable  memory  for  details 
in  connection  with  his  early  experience  in  railway  work, 
and  was  well  known  lor  his  many  stories  of  Western  life 
in  the  early  days.  He  also  had  a  good  supply  of  Eastern 
stories,  and  loved  to  recite  Dr.  Drummond's  "Habitant" 
which  he  learned  almost  entirely  by  heart. 

Mr.  Miles  was  one  of  the  original  charter  members 

of  the  former  Canadian  Society  of  Civil  Engineers,  having 

been  admitted  an  Associate   Member  in    1888  and   a 

Member  in  1890. 

* 

John  Cole  Gwillim,  M.E.I.C. 

John  Cole  Gwillim,  M.E.I.C,  died  in  Kingston  on 
August  19th.  Mr.  Gwillim's  health  had  been  uncertain 
for  a  considerable  period,  improving  in  the  summer  when 
he  was  exploring  mineral  lands  in  British  Columbia  and 
failing  on  his  return  to  duty  at  Queen's  University. 

The  late  Professor  Gwillim  was  born  in  1868  at  Laver 
Court,  Clifford,  Herefordshire,  England,  and  at  the  age 
of  13  came  to  Canada  with  his  parents,  settling  near 
Winnipeg.  After  preparation  at  St.  John's  College, 
Winnipeg,  he  entered  McGill  where  he  took  the  mining 
engineering  course,  and  graduated  in  1895.  Until 
1903  he  was  engaged  in  the  practice  of  his  profession  as  a 
mining  engineer  in  the  West,  part  of  the  time  as  a  member 
of  the  Geological  Survey.  In  1903  he  was  called  to 
Queen's  University  where  he  occupied  the  chair  of  mining 
engineering.  In  the  summers  he  continued  his  field  work 
in  the  West,  for  a  number  of  years  exploring  the  coal 
lands  of  the  Canadian  Pacific  railway,  and  later  the  oil 
fields  of  Alberta  for  the  same  company.  His  last  work 
in  the  field,  done  in  1919,  was  the  exploration  of  the 
Peace  River  oil  field.  As  a  scientific  explorer  he  had 
few  equals  in  Canada  and-  as  a  teacher  he  was  beloved 
by  his  colleagues  and  students.  Mr.  Gwillim  was  elected 
a  member  of  the  Canadian  Societv  ol  Civil  Engineers  on 
January  14th,  1904. 

In  October,  1900,  Prof.  Gwillim  was  married  to  Miss 
Jane  Birch,  Vancouver,  B.C.  who  survives  with  one 
daughter. 
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PERSONALS 


Garnet  Rankin,  S.E.I.C.,  is  at  present  employed  in 

the  City  Architect's  Department,  Toronto,  Ontario. 

* 

Walter   P.    Copp,  A. M.E.I. C,  has  been  appointed 

Professor  of  Engineering  at  Dalhousie  University,  Halifax, 

N.S. 

* 

E.  Ian  W.  Jardine,  A.M.E.I.C,  formerly  of  Winnipeg, 
is  now  with  the  Hydro-Electric  Power  Commission, 
Toronto,  Ont. 

* 

John  H.  Curzon  Esq.,  A.M.E.I.C,  has  recently  been 
appointed  to  the  staff  of  the  University  of  Toronto  as 

demonstrator. 

* 

Morris  Knowles,  M.E.I.C.,  recently  gave  an  illus- 
trated talk  on  City  Planning  to  the  Chamber  of  Commerce, 
London,  Ontario. 

* 

F.  W.  Townsend,  A.M.E.I.C,  formerly  of  Regina, 
is  now  with  the  London  &  Pacific  Petroleum  Co.,  Ltd., 
at  Talara,  Peru. 

* 

H.  L.  Bunting,  A.M.E.I.C,  has  left  for  England, 
and  for  the  present  will  be  resident  in  Nuneaton,  War- 
wickshire, England. 

* 

C  Harry  Fox,  A.M.E.I.C,  has  been  promoted  from 
division  engineer,  Canadian  Pacific  Railway,  to  assistant 
district  engineer,  Canadian  Pacific  Railway,  Manitoba 
division. 

* 

J.  P.  Robson  Esq.,  A.M.E.I.C,  has  recently  joined 
the  staff  of  the  Wayagamack  Pulp  &  Paper  Company 
Ltd.,  Three  Rivers,  Que. 

* 

G.  F.  Layne  Esq.,  Jr.E.I.C,  is  at  present  employed 
in  the  technical  department  of  Price  Bros.  &  Co.^  Ltd., 
at  Kenogami,  Que. 

John  A.  Macdonald,  S.E.I.C,  formerly  at  Halifax, 
N.S.,  is  at  present  resident  in  La  Paz,  Bolivia,  in  con- 
nection with  mining  work. 

* 

R.  F.  Macdonald  Esq.,  A.M.E.I.C,  formerly  with 
B.  F.  Goodrich  Co.,  Akron,  Ohio,  has  joined  the  staff  of 
Harrington  Howard  &  Ash,  in  Akron,  Ohio. 

Brigadier-General  H.  T.  Hughes,  A.M.E.I.C,  is  at 
present  in  Belgium  in  connection  with  the  work  of  the 
Canadian  Battle  Exploit  Memorials  Committee. 

H.  T.  Hazen  Esq.,  M.E.I.C,  in  addition  to  being 
engineer  of  Maintenance  of  Way,  C.N.R.,  will  temporarily 
perform  the  duties  of  chief  engineer,  C.N.R.  at  Toronto. 

* 

G.  P.  Cole,  M.E.I.C,  has  resigned  from  the  Public 
Works  Department  and  has  accepted  an  appointment 
with  the  Mesopotamian  government  on  irrigation 
development. 


J.  P.  Anghn,  M.E.I.C,  addressed  the  annual  meetim 
of  the  Royal  Architectural  Institute  of  Canada,  01 
October  2nd  in  Ottawa  on  "Labour  and  the  Buildinj 
Construction  Industry". 

* 

Reid  McManus,  A.M.E.I.C,  has  been  elected  ; 
member  of  the  Legislature  of  New  Brunswick,  and  I 
the  only  engineer  at  present  representing  the  province  ir 
its  Legislative  Assembly. 

* 

George  W.  Hudson,  formerly  with  Dominion  Foundry 
&  Steel  Company,  of  Hamilton,  Ont.,  has  accepted  a 
position  as  demonstrator  in  laboratory  work  at  Queen's 
University,  Kingston,  Ont. 

* 

John  R.  Dunbar,  S.E.I.C,  formerly  with  the  Geodetic 
Survey  in  Nova  Scotia  has  accepted  a  position  with  the 
engineering  department  of  the  Canadian  Westinghouse 
Co.,  Ltd.,  Hamilton,  Ont. 

* 

Peter  Gillespie,  M.E.I.C,  who  for  nine  years  has  been 
Associate  Professor  in  the  Department  of  Applied  Mechan- 
ics in  the  Faculty  of  Applied  Science,   University  of 

Toronto,  has  been  promoted  to  the  rank  of  Professor. 

* 

W.  L.  Reford  Stewart,  S.E.I.C,  has  recently  been 
transferred  from  Kitchener  to  Montreal,  his  present 
address  being  c/o  Lockwood  Greene  &  Company  Ltd., 
Canadian  Consolidated  Rubber  Company,  Guy  Street, 
Montreal. 

* 

D.  G.  Calvert,  A.M.E.I.C,  recently  on  the  engineer- 
ing staff  of  Proctor  &  Gamble  Company,  Cincinnati, 
Ohio,  has  been  appointed  resident  engineer  of  the  con- 
struction of  the  Fort  William  Paper  Company's  Plant 
at  Fort  William,  Ontario. 

* 

Lieut.  J.  F.  Brett,  Jr.E.I.C,  who  has  been  employed 
by  the  City  of  Montreal,  since  his  return  from  overseas 
in  March  1919,  as  asst.  engr.  P.W.D.  was  nominated  by 
the  administrative  com'n.  on  Sept.  25th,  as  designing  engr 
on  the  Montreal  Water  Poard. 

* 

J.  J.  Macdonald,  M.E.I.C,  has  recently  been 
promoted  from  position  of  designing  engineer  to  chief 
engineer  of  W.  Alban  Richards  &  Company  Limited, 
engineers  and  contractors,  London.  Mr.  Macdonald 
now  has  charge  of  several  contracts,  including  the  grain 
elevator  at  Bristol,  costing  $1,000,000.00. 

* 

Brig.-Gen.  C  J.  Armstrong,  C.M.G.,  C.B.,  M.E.I.C, 
has  been  appointed  Hon.  President  of  the  Montreal 
Infantry  Association,  which  was  formed  at  a  mass  meeting 
of  the  infantry  officers  of  the  Montreal  active  militia  held 
recently.  At  the  same  meeting  Brig.-Gen.  G.  E.  McCuaig, 
C.M.G.,  D.S.O.,  A.M.E.I.C,  was  appointed  President  of 
the  association. 

B.  L.  Barnes,  M.E.I.C,  of  the  Can.  General  Electric 
Co.,  Peterborough,  has  been  notified  recently  that  he  has 
been  appointed  a  member  of  the  Committee  on  Electrical 
Machinery  of  the  A.I.E.E.,  for  the  year  beginning  August 
1st,  1920.    This  is  one  of  several  technical  committees 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


539 


formed  to  promote  and  co-ordinate  Institute  activities  in 

their  respective  fields,  and  to  recommend  standardizations 

and  nomenclature  to  the  Standards  Committee. 

* 

J.  A.  Heaman,  M.E.I.C.,  has  recently  been  appointed 
assistant  chief  engineer,  Western  Lines,  Canadian 
National  Rys.,  and  Grand  Trunk  Pacific  Ry.,  Winnipeg. 
Mr.  Heaman  was  born  at  Memphis,  Tenn.,  was  educated 
at  Collegiate  Institute,  London,  Ont.,  and  McGill  Univer- 
sity, and  has  been  with  the  Grand  Trunk  Pacific  Rly., 
and  Grand  Trunk  Rly.,  since  graduation,  having  risen 
from  resident  engineer  to  his  present  position  of  assistant 

chief  engineer  of  the  combined  Western  Lines. 

* 

W.  J.  Dick,  M.E.I.C.,  published  some  months  ago  a 
pamphlet  on  "Pulverized  Fuel,  Its  Use  and  Possibilities", 
through  the  Commission  of  Conservation,  Ottawa.  The 
demand  for  this  pamphlet  has  been  very  great,  and 
indicates  the  interest  taken  in  the  search  for  a  low  price 
fuel  of  high  efficiency.  Mr.  Dick,  formerly  mining  engin- 
eer to  the  Commission  of  Conservation,  is  a  recognized 
authority  on  Canada's  fuel  and  power  problems,  and  his 
research  work  has  gone  far  towards  indicating  the  methods 
by  which  these  problems  must  be  solved. 

Samuel  J.  Hungerford,  M.E.I.C,  has  been  appointed 
vice-president,  operation  and  maintenance,  of  the  Cana- 
dian National  Rys.,  headquarters  at  Toronto.  Mr.  Hun- 
gerford was  born  near  Bedford,  Que.,  in  1872,  and  has 
been  in  railway  service  since  1886.  Mr.  Hungerford  has 
been  successively  assistant  foreman,  general  foreman, 
superintendent  of  C.P.R.  Locomotive  Shops,  Winnipeg, 
and  in  1910  was  appointed  superintendent  of  rolling  stock, 
Canadian  Northern  Ry.,  at  Winnipeg.  In  1918  Mr. 
Hungerford  was  appointed  general  manager  of  the  Eastern 
Lines,  C.N.R.,  and  in  December,  1918,  assistant  vice 
president,'  operation,    construction    and    maintenance, 

Canadian  National  Rys.,  Toronto. 

* 

Joseph  Gaston  Legrand,  M.E.I.C,  has  recently  been 
appointed  bridge  engineer,  Western  Lines,  Canadian 
National  Rys.,  and  Grand  Trunk  Pacific  Ry.,  Winnipeg. 
Mr.  Legrand  was  born  at  Sompuis,  Marne,  France,  in 
1861,  and  held  positions  both  in  connection  with  military 
engineering  work  in  France  and  construction  of  mining 
plant  in  Wales.  Mr.  Legrand  has  been  in  Canada  since 
1891,  and  has  been  with  the  Grand  Trunk  Pacific  Rly., 
since  1906.  During  his  service  with  the  Grand  Trunk 
Pacific  Rly.,  Mr.  Legrand  has  been  responsible  for  the 
design  of  its  permanent  bridges,  stations,  locomotive 
houses,  coaling  and  fuel  oil  stations,  power  and  heating 
plant,  warehouses  and  wharves.    He  is  a  member  of  the 

American  Railway  Engineering  Association. 

* 

F.  W.  W.  Doane,  M.E.I.C,  city  engineer,  Halifax, 
N.S.,  has  been  appointed  a  member  of  a  commission  of 
three,  to  enquire  into  the  Nova  Scotia  highways  situa- 
tion, of  which  commission  Mr.  Justice  Mellish  is  chair- 
man.    The  commission  is  empowered  to  inquire  into:— 

(1)  All  such  acts  and  transactions  as  relate  to  the 
construction  of  Federal  Aid  Roads  (so-called)  in  the 
Province  of  Nova  Scotia,  including  (but  not  so  as  to 
restrict  the  generality  of  the  foregoing),  the  question 
of  the  correctness  of  the  measurements  of  quantities 


and  the  classification  of  materials  actually  removed 
from  the  Federal  Aid  Road  known  as  St.  Margaret's  Bay 
Road,  and  from  other  Federal  Aid  Roads  in  said  Province; 

(2)  whether  the  roads  mentioned  are  excessive  in 
cost  and  whether  the  extent  of  the  work  thereon  is  neces- 
sary; 

(3)  the  purchase  of  machinery  and  other  materials 
acquired  by  or  for  the  Provincial  Highway  Board,  and 
to  report  to  the  Lieutenant-Governor. 


EMPLOYMENT  BUREAU 

1    To  make  this  department  more  valuable  it  is    i 

J        proposed  that  in  future  advertisements  of       j 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


Situations  Vacant 

Instrumentman 

Instrumentman  for  two  or  three  months.  Bush 
experience  advisable.  Salary  depending  upon  qualifica- 
tions; about  $6.00  a  day,  and  expenses.    Box  166. 

Civil  Engineer  for  Railroad  Location 

Civil  Engineer.  Of  good  experience  on  railroad 
location  and  construction.  Wanted  by  a  railway  company 
of  Quebec  to  take  charge  of  a  locating  party  in  district  of 
Lake  St.  John  and  between  Chicoutimi  and  Quebec. 
Employment  of  several  years  for  competent  man.  Salary 
$250.00  a  month.    Box  168. 

Assistant  Engineer  for  Railroad  Location 

Assistant  Engineer.  To  take  charge  of  the  instru- 
mental work  on  locating  survey  of  a  railroad  in  district 
of  Lake  St.  John  and  Chicoutimi.  Salary,  $150.00 
a  month.    Box  169. 

Railway  Draughtsman 

Draughtsman  for  railway  office  in  Montreal.  _  Several 
years  experience  necessary, 
month.    Box  171. 


Salary  about  $175.00  per 


Transitman 

Transitman  at  about  $150.00  per  month,  and  leveller 
at  about  $125.00  per  month  for  railway  in  Quebec.  Salary 
proportionate  to  experience.    Box  172. 

Mechanical  Draughtsman 

Mechanical  draughtsman,  familiar  with  machine 
layout  and  design,  also  general  maintenance  work, 
preferably  with  pulp  and  paper  mill  experience,  for 
large  pulp  and  paper  Company  in  northern  Ontario. 
Salary,  $150.00  to  $200.00  per  month,  depending  on 
experience.    Box  175. 

Two  or  three  Designing  Draughtsmen 

Two  or  three  designing  draughtsmen  for  timber  and 
steel  construction  plant  at  Niagara  Falls.  Salary  about 
$190  per  month.   Box  176. 
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Mechanical  Engineer  for  Pulp  and  Paper  Company 

First  class  mechanical  engineer  for  Pulp  and  Paper 
Company  in  Ontario.  Electrical  experience  desirable. 
Salary  about  $5000.00  a  year.    Box  177. 

Salesman 

Young  man  with  thorough  knowledge  of  steam 
power  plant  equipment  wanted  as  sales  engineer. 
Previous  selling  experience  preferable,  applicant  should 
not  be  over  thirty  years  of  age.  State  experience, 
education,  age,  married  or  single,  present  occupation. 
Box  178. 

*      *       * 

The  Civil  Service  Commission  of  Canada  hereby 
give  public  notice  that  applications  will  be  received  from 
persons  qualified  to  fill  the  following  positions  in  the 
Civil  Service  of  Canada:— 

Superintendent,  Aircraft  Repair  Section 

1624.  A  Superintendent  for  the  Aircraft  Repair 
Section,  Air  Board  at  Camp  Borden,  at  an  initial  salary 
of  $2,940  per  annum,  which  will  be  increased  upon  recom- 
mendation for  efficient  service  at  the  rate  of  $180  per 
annum,  until  a  maximum  of  $3,300  has  been  reached. 
This  initial  salary  will  be  supplemented  by  whatever 
bonus  is  provided  by  law. 

Duties. — Under  direction  to  lay  out  and  direct  the 
work  of  overhauling,  repairing,  assembling,  and  erecting 
aeroplanes,  seaplanes,  and  flying  boats  and  to  direct  the 
work  of  making  aircraft  parts  from  plans  and  specifica- 
tions; to  supervise  the  work  of  an  aircraft  repair  section 
whether  employed  upon  construction  or  repair  work; 
and  to  perform  other  related  work  as  required. 

Qualifications. — Education  equivalent  to  high  school 
graduation;  at  least  ten  years  of  experience  as  a  carpenter 
or  similar  woodworking  tradesman;  five  years  of  which 
shall  have  been  in  a  supervisory  capacity;  extended 
experience  in  the  construction,  rigging,  and  repair  of 
aircraft;  ability  to  handle  men. 

Examination. — Subjects  and  Weights  as  follows: 
Education,  Training,  and  Experience,  4;  Oral  Interview, 
if  necessary  in  the  opinion  of  the  Commission,  1. 

This  position  was  advertised  September  2nd,  1920, 
and  is  now  readvertised. 

Situations  Wanted 

Civil  Engineer 

A.M. E. I.C.,  14  years  with  Canadian  Railway  Com- 
pany, Draftsman,  Instrumentman,  and  Engineer  in 
charge,  thorough  training  in  Building  Construction  and 
Quantity  Surveying,  desires  position  in  Eastern  Canada. 
Box  43-P. 

Construction  Engineer 

Construction  Engineer,  B.Sc,  A.M.E.I.C.,  with 
17  years  experience  on  design  and  detail  of  bridges  and 
structures,  steel  and  concrete,  superintendent  and 
engineer  of  buildings  and  public  work,  desires  position, 
as  construction  engineer  with  corporation,  or  as  superin- 
tendent with  contractors  or  as  designer  with  consulting 
engineers.  Full  particulars  of  experience  and  references 
furnished.     Box  44-P. 

Reinforced  Concrete  Design 

Reinforced  concrete  designs  and  estimates,  plans 
executed.    Box  44-P. 


Members'  Exchange 


Transaction  Inst.  C.E.     For  Sale 

Set  transaction  Inst.  C.E.  1881  to  date  12  vols,  for 
sale,  are  bound,  should  be  worth  $100.00  to  any  member 
acquiring  eng.  library.    Box  3-A. 

For  Sale 


Transit  and  level  for  sale.     Box  9- A. 
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Montreal  Branch 


J.  L.  Busfield,  A.M.E.I.C,  Secretary-Treas 


urer. 


The  following  programme  has  been  arranged  for  the 
first  half  of  the  1920-21  season. 

Oct.  14 — "Some  Problems  of  a  Consulting  Engineer", 
By  T.  Kennard  Thomson,  M.E.I.C. 

Oct.  21 — "Pipe  Casting  by  the  Centrifugal  Process", 
By  Andrew  F.  Macallum,  M.E.I.C. 

Oct.  28— Moving  Pictures. 

Nov.  4— "Modern  Superheater  Practice",  By  H.  B. 
Oatley. 

Nov.  11 — "Commercial  Air  Service  in  Canada",  By 
H.  P.  Hamilton. 

Nov.  18 — "Heating  and  Ventilation  of  Paper  Machine 
Rooms",  By  E.  A.  Ryan,  A.M.E.I.C. 

Nov.  25 — "Some  Financial  Aspects  of  Canadian 
Forest  Resources",  By  R.  O.  Sweezey,  M.E.I.C. 

Dec.  2 — "The  St.  Francis  River  Water  Storage",  By 
A.  Duperron,  A.M.E.I.C. 

Dec.  9— "13,000  Volts  Surge  Protectors",  By  Read 
&  Cunha. 

Dec.  16 — "Overall  Thermal  Efficiency  in  Everyday 
Engineering  Practice",  By  G.  P.  Cole,  M.E.I.C. 

Meetings  are  held  every  Thursday  evening  at 
8.15  p.m.  sharp.  Visiting  members  from  out  of  town 
who  are  able  to  attend  any  meetings  are  requested  to 
communicate  with  any  of  the  members  of  the  Reception 
Committee,  as  it  is  the  desire  of  the  Montreal  Branch 
to  extend  a  cordial  welcome  to  members  from  other 
Branches. 

On  October  14th,  T.  Kennard  Thomson,  M.E.I.C, 
gave  an  address  on  "Some  Problems  of  a  Consulting 
Engineer".  There  was  a  very  large  audience,  in  fact  so 
great  that  a  large  number  of  the  audience  had  to  stand. 

The  first  part  of  Dr.  Thomson's  address  was  devoted 
to  a  discussion  on  the  water  power  possibilities  at  Niagara 
Falls.  The  five  pioneer  companies  which  went  into 
Niagara  power,  developed  about  600.000  horse  power  at 
a  cost  of  about  65  million  dollars,  or  about  100  dollars 
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per  horse  power.  The  Canadian  "Hydro",  backed  by 
the  Province  of  Ontario,  bought  much  of  this  power  from 
the  pioneer  companies  at  from  nine  to  ten  dollars  per 
horse  power,  borrowed  money  by  the  hundreds  of  millions, 
built  transmission  lines  and  retailed  this  power  at  from 
13^c.  to  3c.  per  kilowatt  hour,  corresponding  to  $100.00 
to  $200.00  per  horse  power.  Not  having  enough  power  to 
supply  the  demand  the  Hydro  commenced  the  Chippawa 
Creek  development,  involving  the  construction  of  a  canal 
about  12^4  miles  long,  with  a  capacity  of  10,000  cubic  feet 
per  second,  giving  a  head  of  300',  resulting  in  an  output  of 
something  less  than  300,000  horse  power.  If  the  Hydro 
had  simply  extended  their  intake  and  corrected  the 
discharge,  a  head  of  about  200'  could  have  been  obtained 
at  the  falls,  thereby  obtaining  two-thirds  of  the  power 
without  the  expensive  canal  construction.  The  additional 
100,000  horse  power  will  cost  Ontario  from  $500.00  to 
$1000.00  per  horse  power,  as  against  $100.00  per  horse 
power  of  the  five  pioneer  companies,  and  $50.00  per  horse 
power  as  could  be  obtained  by  a  dam  proposed  by  Dr. 
Thomson  in  the  Lower  Niagara  River,  in  the  rapids  at 
Foster's  Flats,  some  four  miles  below  the  falls,  taking 
advantage  of  the  drop  of  102  feet  in  the  Niagara  River 
from  the  base  of  the  falls  to  Lewiston.  The  construction 
of  such  a  dam  would  involve  no  serious  engineering 
difficulties  and  will  permit  the  entire  use  of  the  minimum 
flow  of  the  river,  which  is  about  22,000  cubic  feet  per 
second  This  will  develop  two  million  horse-power  at  a  cost 
of  less  than  $100,000.  The  speaker  emphasized  the 
present  ice  troubles  in  the  neighbourhood  of  Niagara  Falls 
and  stated  that  they  would  be  largely  obviated  if  the 
proposed  dam  were  constructed. 

He  illustrated  his  talk  with  a  number  of  lantern 
slides  showing  various  phases  of  the  proposed  scheme. 

In  the  second  part  of  his  address  Dr.  Thomson  showed 
a  number  of  slides  illustrating  the  history  and  growth  of 
the  City  of  New  York  from  .the  time  of  the  first  settlers 
to  the  present  day,  and  he  discussed  methods  of  improving 
traffic  conditions  by  building  elevated  roadways  around 
the  water-front  and  a  proposed  sextuple  tunnel  to  take 
the  place  of  the  twin  highway  tunnel  under  the  Hudson 
River,  the  construction  of  which  has  recently  been 
commenced.  He  also  showed  slides  illustrating  his  scheme 
of  reclaiming  many  square  miles  of  land  and  diverting 
the  East  River. 

The  second  meeting  of  the  season  was  held  on 
October  21st.  at  which  a  paper  by  A.  F.  Macallum, 
M.E.I.C,  on  "Pipe  Casting  by  the  Centrifugal  Process" 
was  read  by  F.  W.  Hudson,  of  the  National  Iron  Corpora- 
tion of  Toronto  in  the  absence  of  the  author.  The  chair 
was  taken  by  Mr.  Combe  and  a  "standing-room-only" 
audience  was  present. 

After  dealing  with  the  history  of  cast  iron  pipe 
manufacture  the  author  stated  that  the  present  specif- 
ications for  cast  iron  pipe  are  based  on  iron  having  a 
tensile  strength  of  19,000  pounds.  When  higher  standards 
are  given  under  the  present  foundry  practice  and  mixtures, 
the  pipe  is  apt  to  be  brittle.  On  account,  however,  of 
new  methods  being  adopted  in  manufacturing  cast  iron 
pipe,  consideration  is  being  given  to  the  revision  of  the 
specifications  to  meet  these  new  conditions.  This  new 
pipe,  developed  by  de  Lavaud,  a  French  engineer,  is  now 


being  manufactured  and  introduced  in  this  country,  after 
exhaustive  tests  with  the  ordinary  standard  cast  iron  pipe. 
The  new  type  of  pipe  involves  the  application  of  the 
principle  of  centrifugal  force  to  molten  metal  when  poured 
into  a  permanent  mould.  A  regulated  quantity  of  molten 
metal  is  introduced  into  a  revolving  water-cooled  cylin- 
drical mould,  where,  by  the  centrifugal  force  exerted  the 
molten  metal  is  spread  uniformly  upon  the  inner  surface 
of  the  mould.  Within  a  few  seconds  the  pipe  is  withdrawn 
from  the  mould  at  a  red  heat.  The  pipe  is  brittle  after 
leaving  the  mould  on  account  of  the  outer  surface  being 
chilled,  but  after  passing  through  an  annealing  furnace  it 
becomes  tough  and  much  stronger  than  ordinary  cast  iron 
pipe.  It  also  has  a  decided  contrast  in  structure  to  pipe 
cast  in  sand  moulds  and  has  not  the  segregation  of 
impurities  often  found  in  sand  cast  pipe.  As  a  conse- 
quence the  pipe  is  a  homogeneous,  dense,  fine-grained 
iron  throughout,  having  no  water  or  gas  bubbles,  and 
has  a  very  high  tensile,  cross-bending  and  resistance  to 
shock  values.  It  can  therefore  be  made  very  much 
thinner  than  the  sand  moulded  pipe,  for  example,  a 
12  ft.  length  of  6  in.  pipe  weighs  280  lbs.  as  compared 
with  430  lbs.  for  a  sand  cast  pipe  of  the  same  diameter. 
The  author  also  dealt  with  a  number  of  other  advantages 
of  this  process  of  manufacturing  pipes,  and  the  method 
was  well  illustrated  by  means  of  a  moving  picture  film 
specially  prepared  for  the  purpose. 

* 

At  the  formation  of  "  Electrical  Co-operative  Associa- 
tion of  the  Province  of  Quebec  "  held  in  Montreal,  the 
following  members  of  the  Montreal  branch  were  elected 
to  the  executive  of  the  new  Association:  — 

President,  K.  B.  Thornton,  A.M.E.I.C,  Montreal 
Public  Service  Corporation ;  Vice-Presidents : — J.  B.  Wood- 
yat,  A.M.E.I.C,  Dr.  L.  A.  Herdt,  M.E.I.C,  Consulting 
Engineers: — J.  M.  Robertson,  M.E.I.C,  DeGaspe  Beau- 
bien,  A.M.E.I.C. 

The  new  Association  plans  to  unite  the  interests  of 
the  manufacturer,  the  contractor-dealer,  the  jobber,  and 
the  central  station. 


Kingston  Branch 

W.  P.  Wilgar,  M.E.I.C,  Secretary-Treasurer. 

The  annual  meeting  of  the  Kingston  Branch  of  The 
Engineering  Institute  was  held  in  Carruthers  Hall,  on 
Thursday,  October  14th.,  Colonel  Macphail  in  the  chair. 

After  the  presentation  of  the  financial  report  the 
following  officers  were  elected: — 

Chairman:  J.  M.  Campbell,  M.E.I.C. 

Vice-Chairman:  Alexander  Macphail,  M.E.I.C. 

Secretary-Treasurer:  W.  P.  Wilgar,  M.E.I.C 

Branch  Executive:  Chairman,  Vice-chairman,  Secre- 
tary and  A.  L.  Clark,  A.E.I.C 

Committee  on  Policv:  Chairman,  Vice-chairman, 
Secretary,  L.  M.  Arkley,  M.E.I.C,  D.  W.  Munn, 
A.M.E.I.C. 

Committee  on  Remuneration:  Chairman,  Vice-chair- 
man. Secretary,  W.  L.  Malcolm,  M.E.I.C,  D.  W.  Munn, 
A.M.E.I.C 
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Committee  on  Meetings  and  Papers:  Convenor:  D.  S. 
Ellis,  A.M.E.I.C;  Secretary:  A.  Jackson,  A.M.E.I.C.; 
Members:  A.  L.  Clark,  A.E.I.C,  L.  T.  Rutledge, 
A.M.E.I.C. 

The  following  were  elected  Affiliates  of  the  Kingston 
Branch:—  T.  F.  Twiss,  Royal  Military  College,  Kingston 
Ont.;  F.  H.  Day,  Royal  Military  College,  Kingston,  Ont* 

The  first  professional  meeting  of  the  Branch  will  be 
held  in  Carruthers  Hall,  on  Tuesday,  November  2nd,  and 
future  meetings  on  the  first  and  third  Tuesdays  of  the 
month. 

The  committee  on  Meetings  and  Papers  has  in  hand 
the  preparation  of  a  programme  for  November  and 
December, — lectures  on  technical  subjects  of  interest  to 
the  different  branches  of  the  profession. 


Professor  D.  S.  Ellis,  A.M.E.I.C,  has  designed  and 
installed  several  important  additions  to  the  Hydraulic 
Laboratory  at  Queen's. 


T.  S.  Scott,  M.E.I.C,  has  a  contract  on  the  provincial 
highway  construction  at  Brockville,  Ont. 


Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary- Treasurer. 

The  opening  meeting  of  the  Peterborough  Branch 
was  held  in  the  Board  of  Trade  Rooms,  on  Thursday, 
October  14th,  1920.  R.  H.  Parsons,  M.E.I.C,  City 
Engineer  and  Chairman  of  the  Branch  presided. 

The  Speaker  of  the  evening  was  Hon.  W.  A.  McLean, 
M.E.I.C,  Deputy  Minister  of  Highways  for  Ontario,  who 
described  the  provincial  highway  system  to  the  large 
audience  present.  By  means  of  motion  pictures  and 
lantern  slides  the  making  of  various  types  of  roads  and 
pavements  was  shown  in  detail. 

Mr.  McLean  was  accompanied  by  George  Hogarth, 
M.E.I.C,  chief  engineer  of  the  Highways  Department, 
who  also  addressed  the  meeting. 

Among  those  present  were  the  reeves  of  the  surround- 
ing townships,  the  warden  of  the  County,  and  the  mayor 
of  the  City. 

Before  the  meeting,  the  guests  were  entertained  at  a 
supper  in  the  Empress  Hotel  Grill  Room  by  the  members 
of  the  Branch.  Mr.  McLean,  in  a  short  speech  told  of  the 
interest  he  felt  in  the  affairs  of  The  Institute,  and  com- 
plimented the  local  Branch  on  the  progress  since  its 
inception  a  year  ago. 

Henry  Holgate,  M.E.I.C,  who  is  making  a  report  on 
the  water  power  situation  on  the  Trent  watershed,  was 
also  present,  and  congratulated  the  Branch  on  its  active 
appearance. 


Toronto  Branch 

H.  A.  Goldman,  A.M.E.I.C,  Secretary-Treasurer. 

At  a  meeting  of  the  Executive  Committee  of  the 
Toronto  Branch,  held  on  September  30th,  a  resolution 
was  adopted  to  appoint  a  Membership  Committee  to 
inaugurate  a  campaign  to  raise  the  membership  of  the 
Branch  to  at  least  five  hundred. 

The  following  members  were  appointed  to  the 
Membership  Committee:  —  Messrs.  W.  E.  M.  Bonn, 
A.M.E.I.C,  A.  E.  K.  Bunnell,  A.M.E.I.C,  H.  J.  Caldwell, 
C  D.  Dean,  A.M.E.I.C,  T.  U.  Fairlie,  A.M.E.I.C, 
F.  B.  Goedike,  A.M.E.I.C,  E.  A.  Gibson,  A.M.E.I.C, 
W.  J.  Smither,  A.M.E.I.C,  E.  M.  Proctor,  A.M.E.I.C, 
R.  B.  Young,  A.M.E.I.C,  J.  Jack,  A.M.E.I.C,  A.  B.  Jupp, 
A.M.E.I.C,  M.  A.  Stewart,  A.M.E.I.C,  Geo.  Phelps, 
A.M.E.I.C,  I.  H.  Nevitt,  M.E.I.C,  J.  M.  Oxley, 
A.M.E.I.C,  O.  H.  Shenstone,  Jr.E.I.C,  E.  Dean  Wilkes, 
A.M.E.I.C.    Mr.  J.  M.  Oxley  to  convene  the  first  meeting. 

The  Committee  has  the  power  to  increase  its  mem- 
bership. 

* 

The  Opening  Meeting  of  the  Toronto  Branch  was 
held  at  the  Engineers'  Club  on  Thursday,  October  7th, 
1920  at  8. 15  P.M.  The  Chairman,  R.  O.  Wynne-Roberts, 
M.E.I.C,  presided. 

Mr.  Wynne-Roberts  delivered  an  excellent  address 
on  the  work  that  The  Institute  could  and  should  do.  He 
outlined  ten  questions  on  policy  which  should  form  the 
ground  work  for  discussion  at  the  meeting  on  October 
14th,  when  the  whole  evening  will  be  given  up  to  a 
discussion  of  the  policy  for  the  E.I.C.  He  urged  all 
members  to  assist  in  the  canvass  for  new  members.  The 
aim  is  to  bring  the  membership  up  to  500.  The  number 
at  present  stands  at  330. 

Mr.  Wynne-Roberts  lamented  the  fact  that  many 
engineers  are  remaining  outside  of  any  organization. 
Special  emphasis  was  placed  by  the  Chairman  upon  the 
necessity  of  The  Engineering  Institute  participating  more 
actively  in  matters  pertaining  to  public  welfare,  muni- 
cipal improvement  and  the  development  of  Canada's 
natural  resources.  In  connection  with  this  phase,  Mr. 
Wynne- Roberts  suggested  for  discussion  the  advisability 
of  securing  men  of  acknowledged  prominence  to  address 
The  Institute  upon  such  matters  as  labor  questions  and 
economic  subjects. 

The  speaker  referred  to  the  duty  of  engineers  to  bring 
all  parties  together  in  cases  of  dispute  between  Capital 
and  Labor,  in  so  far  as  engineers  are  the  middlemen. 
"Our  meetings  should  be  forums  of  public  discussion," 
stated  Mr.  Wynne-Roberts. 

In  outlining  a  policy  for  the  future  discussion  of  the 
local  Branch  members,  the  Chairman  suggested  that  the 
annual  dues  be  doubled.  If  adequate  funds  are  not  forth- 
coming, it  is  the  opinion  of  the  Chairman  that  the  activities 
of  The  Institute  will  suffer  curtailment.  He  hopes  that 
the  members  will  feel  the  necessity  of  dealing  with  this 
matter  in  conjunction  with  the  canvass  for  new  members. 

Various  other  matters  of  policy  dealing  with  organ- 
ization details  were  outlined  in  the  Chairman's  address. 
Brief  reference  was  made  to  the  proposed  annual  conven- 
tion in  Toronto  next  February. 
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A  regular  meeting  of  the  Branch  was  held  at  the 
Engineers'  Club  on  Thursday,  October  14th,  1920  at 
8.15  P.M.     R.  O.  Wynne-Roberts,  M.E.I.C,  presided. 

After  Mr.  Wynne- Roberts  called  the  attention  of  the 
meeting  to  the  fact  that  A.  F.  Stewart,  M.E.I.C,  is  being 
transferred  from  Toronto  to  Moncton,  the  following 
resolution  was  carried: — Moved  byC.  H.  Rust,  M.E.I.C, 
seconded  by  H.  K.  Wicksteed,  M.E.I.C,  "That  the 
"Secretary  be  instructed  to  convey  to  Mr.  Stewart  the 
"appreciation  and  thanks  of  the  Branch  for  the  activities 
"and  useful  work  performed  by  Mr.  Stewart  while  a 
"member  of  this  Branch,  and  also  express  the  regrets  of 
"the  Branch  for  his  removal  to  another  city,  and  wishing 
"him  success  in  his  new  field  of  activity." 

Mr.  Wynne-Roberts  then  outlined  his  ten  points  on 
the  policy  of  The  Engineering  Institute  of  Canada. 

1.  To  what  extent  should  The  Institute's  policy  be  re- 
vised with  regard  to  the  economic  welfare  of  its  members  ? 
In  other  words,  what  can  The  Institute  best  do  to  protect 
its  members  in  the  matter  of  adequate  remuneration  ? 

2.  Should  the  members  of  The  Institute  be  divided 
into  different  grades?  If  grades  are  desirable,  are  the 
present  titles  sufficiently  expressive  to  indicate  what  they 
mean? 

3.  Should  all  members  resident  in  Canada  be  attach- 
ed to  branches,  regardless  of  location  of  residence  ? 

4.  Should  The  Institute's  future  policy  be  to  grant 
home  rule  to  the  Provinces  and  to  the  Branches  with 
reference  to  local  business,  and  thus  relieve  the  council 
of  some  of  its  work  ? 

5.  Should  the  Branches  constitute  the  starting-point 
in  all  matters  relating  to  business  and  to  the  nomination 
and  election  of  all  representatives  ?  In  other  words,  should 
the  Branches  be  the  nursery  and  training  school,  and 
service  thereat  be  an  essential  qualification  for  election  to 
all  offices  ? 

6.  Should  our  annual  dues  be  doubled  so  as  to  enable 
The  Institute  in  all  its  ramifications  to  carry  on  aggressive 
work  more  effectively  and  on  a  larger  scale  ? 

7.  Should  other  recognized  technical  societies  be 
encouraged  to  affiliate  with  The  Institute  so  as  to  have  one 
great  Canadian  organization,  representative  of  all  classes 
of  professional  engineers,  and,  if  so,  how  is  this  desirable 
consummation  to  be  attained  ?  Also,  what  is  necessary 
to  be  done  to  induce  absentee  engineers  to  join  ? 

8.  Should  The  Institute  take  a  more  prominent  part 
in  the  conservation  of  Canadian  resources  and  in  the 
promotion  of  engineering  enterprises  ? 

9.  Should  The  Institute  persistently  urge  upon  the 
government  and  other  public  bodies  the  importance  of 
appointing  one  or  more  engineers  on  commissions  or 
investigations  concerning  matters  relating  to  engineering  ? 

10.  Should  The  Institute  adopt  a  policy  of  participat- 
ing in  work  which  has  for  its  object  the  improvement  of 
the  country's  social  fabric  ? 

A  lively  discussion  followed  in  which  a  large  number 
of  members  took  part.     Debate  on  question  1  was  post- 


poned and  debate  centred  chiefly  around  questions  2,  4, 
7  and  10.  The  opinion  of  the  meeting  was  in  favour  of 
changing  the  present  grades  of  membership  in  The 
Institute,  alternative  suggestions  being  made.  A  greater 
measure  of  home-rule  for  Branches  was  also  favoured. 
In  connection  with  question  10  the  following  resolution 
was  moved  by  T.  L.  Crossley,  A.M.E.I.C,  seconded  by 
Geo.  Phelps,  A.M.E.I.C,  and  carried :"That  a  committee 
be  formed  whose  functions  be  to  report  from  time  to  time 
on  subjects  dealing  with  Social  Service,  Education, 
Public  Utilities,  and  other  matters  of  community  or 
national  welfare;  to  keep  in  touch  with  movements  along 
those  lines  and  to  inform  the  members  as  occasion  arises 
of  matters  pertaining  to  these  subjects  whenever  occasion 
may  call  for  it." 

The  following  members  were  appointed  to  this  Com- 
mittee:— Messrs.  Bradley,  Bunnell,  Curzon,  Phelps  and 
Crossley;  Mr.  Crossley  to  convene  the  first  meeting. 


Niagara  Peninsula  Branch 

Rex  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer. 

The  first  meeting  of  the  Branch  Executive  for  this 
season  was  held  on  Oct.  13th.  The  most  important 
feature  of  the  meeting  was  the  determined  stand  taken 
by  the  Committee  in  regard  to  The  Institute's  work  in 
connection  with  salaries. 

The  Chairman  of  the  Remuneration  Committee  of 
The  Institute  has  asked  the  Branch  Executive  to  act  as  a 
committee  of  the  Branch  on  this  subject  and  advise  his 
committee  of  the  findings  and  opinions  of  the  Niagara 
Peninsular  Branch. 

The  Executive  determined  to  immediately  study  this 
matter  as  individuals  and  hold  a  special  meeting  at  as 
early  a  date  as  possible.  The  Secretary  was  instructed 
to  secure  for  each  member  of  the  Executive  certain 
published  data  on  classifications  and  salaries  of  engineers 
and  this  has  been  sent  for.  Upon  the  receipt  of  this, 
a  week's  time  is  to  be  given  for  study  before  the  special 
meeting  is  held.  By  the  time  the  November  Journal 
appears  the  committee  will  have  completed  their  investig- 
ations and'  members  will  be  advised  of  the  result  at  the 
first  opportunity. 

In  connection  with  salaries  the  subject  of  "Policy  of 
The  Institute"  is  also  to  receive  the  attention  of  the 
Executive  and  it  is  expected  that  some  concrete  proposals 
will  be  set  forth  for  the  consideration  of  The  Institute's 
Committee  on  Policy. 

The  executive  feel  that  these  two  matters,  "Remu- 
neration" and  "Policy"  are  the  most  important  phases  of 
activity  upon  which  The  Institute  should  centre  its  energy. 
It  is  realized  that  Legislation  for  the  Province  of  Ontario 
is  going  to  take  a  long  time  to  secure  and  there  are  some 
doubts  as  to  its  benefits  when  it  is  attained. 

This,  then,  leaves  "Salaries"  as  the  channel  offering 
the  greatest  prospect  of  an  improved  condition  of  the 
engineering  profession  in  the  community.  The  temper  of 
the  Executive  Committee  of  the  Niagara  Branch  on  this 
subject  is  not  mild  in  any  sense  and  a  determination  has 
been  made  in  a  very  positive  manner  to  throw  the  whole 
weight  of  our  influence  into  getting  something  done  and 
done  soon. 
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Border  Cities  Branch 

,/.   E.   Porter,   A.M.E.I.C,   Seen  turn-Treasurer. 

The  regular  monthly  meeting  of  the  Border  Cities 
Branch  was  held  in  the  Auditorium  of  the  Chamber  of 
Commerce,  Windsor,  Ont.,  Oct.  1st. 

M.  E.  Brian,  A.M.E.I.C,  gave  the  members  a  brief 
account  of  the  Ontario  Professional  Meeting  at  Niagara. 

H.  Thorne,  M.E.I.C.,  reported  the  progress  of  the 
Membership  Committee  and  J.  J.  Newman,  M.E.I.C. 
that  of  the  Town-Planning  Committee  since  last  meeting. 

A.  J.  Stevens,  M.E.I.C,  addressed  the  meeting, 
giving  an  interesting  description  of  the  navigable  water- 
ways of  Western  Canada.  He  prefaced  his  address  by  a 
brief  historical  sketch  from  the  discovery  of  the  Hudson 
Bay  to  more  recent  dates.  Mr.  Stevens  then  described 
the"  various  water  routes  and  navigable  channels. 

A  large  portion  of  the  address  was  devoted  to  a 
description  of  the  movable  dam  and  lock  for  navigation 
in  the  Red  River  at  the  foot  of  St.  Andrews  Rapids 
Lockport,  Manitoba,  reference  being  made  to  local 
conditions  determining  its  location  and  its  economic 
necessity.  The  dam  is  of  the  camera  type,  first  used  on 
the  River  Seine,  France,  and  not  previously  used  in 
America.  The  lock  and  dam  have  fully  met  all  expecta- 
tions and  proven  a  great  benefit  to  the  city  of  Winnipeg. 

Many  photographs  and  illustrations  were  used  to 
illuminate  the  address. 

At  the  conclusion  mention  was  made  of  the  many 
engineers  employed  in  the  design  of  various  parts  and  the 
execution  of  the  contract  work. 

A  hearty  vote  of  thanks  was  moved  to  Mr.  Stevens 
by  J.  C.  Keith,  A.M.E.I.C,  seconded  bv  G.  F.  Porter, 
M.E.I.C. 

D.  A.  Molitor,  M.E.I.C,  then  gave  notice  of  motion, 
after  considerable  discussion,  that  at  the  next  regular 
meeting  he  would  move  to  have  the  bye-laws  of  the 
Branch,  Sec.  8,  Paragraph  1,  changed  so  as  to  read 
"Ordinary  Meetings  shall  be  held  on  the  second  Friday 
of  every  month  from  October  1st  to  31st,  inclusive  or  on 
other  days  as  the  executive  Committee  may  determine." 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 

A  special  meeting  was  held  on  the  7th.  September 
to  hear  the  report  of  the  Salary  Committee.  The  Com- 
mittee, which  has  been  working  on  the  matter  during  the 
summer  months,  presented  a  very  full  and  complete 
report.  The  report  included  a  complete  classification  of 
the  various  branches  of  engineering  activities  in  the 
Province,  together  with  minimum  salary  for  each  position. 

The  report  divided  engineering  work  into  two  main 
classifications:  professional  and  sub-professional,  each  of 
these  classes  being  further  sub-divided  and  the  minimum 
salary  being  allocated  to  each  class.  The  report  was 
very  thoroughly  discussed  and  was  adopted  by  the  meet- 
ing with  practically  no  amendments. 


The  meeting  was  one  of  the  largest  ever  held  and 
there  was  no  doubt  of  the  attitude  of  the  members  on  this 
matter  and  their  full  sympathy  and  approval  with  the 
finding  of  the  Salary  Committee. 

The  first  general  meeting  of  The  Institute  was  held 
on  the  16th.  September,  when  the  Hon.  A.  B.  Hudson, 
Attorney  General  of  the  Province,  read  a  paper  before 
the  Branch  on  "Popular  Forms  of  Government".  The 
paper  was  listened  to  with  great  interest  by  the  members 
present  and  a  long  and  interesting  discussion  took  place, 
indicating  the  interest  the  members  felt  in  this  subject. 

Mr.  Hudson  traced  the  forms  of  government  from 
ancient  history  down  to  the  present  date,  with  a  brief 
forecast  of  what  might  be  in  the  future  and,  taking  as  his 
example  the  two  most  well  known  forms  of  government, 
namely,  the  British  and  American,  discussed  the  dif- 
ferences and  the  advantages  and  disadvantages  of  the 
systems. 

The  business  of  the  meeting  included  the  appointing 
of  a  Remuneration  Committee,  with  instructions  to  carry 
out  the  report  of  the  Salary  Committee. 

The  Paper  Committee  have  this  year  secured  a 
complete  series  of  papers  for  presentation  at  the  meetings 
of  the  Branch  and  an  interesting  and  successful  session 
is  to  be  anticipated. 

On  12th.  October  the  members  of  the  Branch  extended 
a  complimentary  Smoker  to  the  students  of  the  Engineer- 
ing Faculty  of  the  Manitoba  University.  The  Smoker 
was  very  well  attended,  the  students  being  in  strong 
evidence.  The  concert  included  a  large  number  of 
musical  items,  together  with  chorus  singing,  which  was 
enthusiastically  entered  into  by  the  students. 


Saskatchewan  Branch 

J.  N.  de  Stein,  M.E.I.C.,  Secretary-Treasurer. 

The  Saskatchewan  Branch  began  the  season  1920-21 
under  very  favorable  auspices  with  a  regular  meeting  on 
October  14th,  at  which  Capt.  E.  A.  Baker,  M.C,  Croix 
de  Guerre,  was  a  guest  of  the  Branch.  Captain  Baker 
is  General  Secretary  of  the  Canadian  National  Institute 
for  the  Blind  and  in  charge  of  the  Federal  Government 
Department  caring  for  blinded  soldiers. 

After  the  monthly  dinner  of  the  Branch,  the  business 
meeting  was  called  to  order,  presided  over,  in  the  absence 
of  Chairman  Prof.  A.  R.  Greig,  M.E.I.C,  and  Vice- 
Chairman  W.  R.  Warren,  M.E.I.C,  by  D.  A.  R.  McCan- 
nel,  A.M.E.I.C,  a  member  of  the  Branch  Executive. 

A  number  of  important  questions  were  discussed: 
legislation,  participation  at  the  program  of  sessional 
meetings  in  connection  with  the  Annual  Meeting  of  The 
Institute  in  February  1921,  salary  schedule  and  fees  for 
engineers  in  private  practice,  etc. 

At  the  conclusion  of  the  business  session  a  paper  was 
read  by  C  W.  Dill,  M.E.I.C,  superintendent  of  highways 
for  the  Provincial  Government  on  "Present  and  Future 
Road  Development  in  Saskatchewan".     This  is  the  first 


JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


545 


of  a  series  of  papers  arranged  by  the  Branch,  taking  up 
questions  of  public  interest.  In  view  of  the  Federal 
Road  Grant  for  Saskatchewan,  amounting  to  about 
$1,800,000,  making  a  total  expenditure  in  the  Province 
of  about  $4,500,000  in  order  to  gain  the  Federal  grant, 
this  is  rather  an  important  question.  The  extensive 
discussion  following  the  excellent  paper,  demonstrated 
the  general  interest  of  the  members. 


R.  C.  F.  Chown,  A.M.E.I.C.,  engineer  of  construction 
for  the  Saskatchewan  Government  Telephones  plans  to 
return  to  England  for  the  practice  of  his  profession. 

Lt.-Colonel  A.  C.  Garner,  M.E.I.C.,  chief-surveyor 
Land  Titles  Office,  Regina,  returned  from  a  lengthy 
exploration  trip  into  Northern  Saskatchewan. 

J.  Marshall,  A.M.E.I.C.,  is  resident  engineer  for 
the  Town  of  Gravelburg  on  construction  of  sewer  and 
water  supply. 

F.  H.  Smail,  A.M.E.I.C.,  formerly  with  the  Dept. 
of  Highways,  Regina,  is  superintendent  of  construction 
with  the  I.  U.  McManus  Co.,  of  Moose  Jaw. 

C.  F.  Wilkins,  A.M.E.I.C.,  formerly  resident  engineer 
with  the  Parsons  Engineering  Company  of  Regina,  has 
been  appointed  building  inspector  for  the  C.P.Ry.  in 
Southern  Saskatchewan. 


The  Association  of    Professional    Engineers 
of  Nova  Scotia 

The  first  regular  general  meeting  of  the  Association 
of  Professional  Engineers  of  Nova  Scotia,  was  held  in  the 
Technical  College,  Halifax,  October  14th.  1920,  com- 
mencing at  2.30  P.M.,  with  an  attendance  of  thirty-five. 

The  President  of  the  Provisional  Council,  C.  E.  W. 
Dodwell,  M.E.I.C.,  then  opened  the  meeting  with  a  few 
well  chosen  remarks.  He  sketched  the  history  of  the 
formation  of  the  Association  from  the  inception  of  the 
idea  up  to  the  present  time.  This  movement,  he  stated, 
had  started  in  Canada  thirty. four  years  ago.  In  1887 
a  General  Committee  of  the  Canadian  Society  of  Civil 
Engineers  met  in  Montreal,  and  later  a  Committee  was 
formed  in  Nova  Scotia  of  which  only  two  are  now  alive, 
Mr.  Matheson  and  himself. 

At  this  time  an  Act  respecting  the  Engineering 
Profession  became  law  in  the  Province  of  Quebec,  but 
met  with  defeat  in  the  Province  of  Nova  Scotia.  About 
two  years  ago  the  matter  was  again  brought  up  at  the 
Annual  Meeting  of  The  Engineering  Institute  in  Montreal, 
and  each  province  was  asked  to  send  to  Montreal  a 
delegate  to  form  a  Central  Committee  to  prepare  a 
uniform  Bill  for  introduction  to  all  the  Legislatures  of 
the  Dominion. 

This  Committee  met  in  Montreal  in  April  1919  and 
he,  (Mr.  Dodwell),  had  been  selected  by  the  Nova  Scotia 
engineers  to  represent  them.  The  Committee  held  three 
sessions,  working  very  hard,  and  as  a  result  drafted  a 
Bill   which  with  some   few  amendments  to  suit  local 


conditions  had  been  presented  to  the  Nova  Scotia  Legisla- 
ture. This  Bill  with  some  further  amendments  made  by 
the  Legislature  became  law  on  the  22nd  of  May  1920. 

The  successful  passage  of  the  Bill,  Mr.  Dodwell 
attributed  to  two  facts  viz  that  it  was  introduced  by 
Mr.  Daniels  the  Attorney  General,  and  the  fact  that 
D.  H.  McDougall,  M.E.I.C,  consented  to  act  as  Vice- 
President.  (Mr.  Dodwell  was  very  modest  in  not 
mentioning  his  own  efforts,  which  undoubtedly  aided 
materially  in  obtaining  a  successful  result.) 

Mr.  Dodwell  stated  that  in  fifteen  states  of  the 
United  States  Engineering  Acts  had  been  passed,  and 
that  Great  Britain  also  was  becoming  very  much  interested 
in  Engineering  Legislation. 

The  financial  statement  was  then  read  by  the  Secre- 
tary Mr.  Morrison.  It  was  received  and  adopted. 
The  Secretary  also  stated  that  from  a  list  of  330  engineers 
which  he  had  compiled  that  218  applications  for  member- 
ship had  been  received,  and  that  187  had  been  approved. 

The  Bye-Laws  were  then  taken  up  clause  by  clause 
and  with  a  few  amendments  were  adopted  on  motion  of 
Mr.  Winfield,  seconded  by  J.  L.  Allan,  M.E.I.C. 

It  was  decided  to  issue  Convention  Sheets  with  the 
Bye-Laws  and  not  have  any  more  copies  printed  until 
after  the  next  meeting  when  further  amendments  might 
be  made. 

J.  L.  Allan,  M.E.I.C,  and  K.  H.  Smith,  M.E.I.C, 
were  appointed  auditors. 

The  Scrutineers  report  was  then  received  with  the 
following  results: 

President:  C  E.  W.  Dodwell,  M.E.I.C. 

Councillors:  Prof.  F.  H.  Sexton,  W.  P.  Morrison, 
M.E.I.C,  Prof.  Faulkner,  M.E.I.C,  K.  H.  Smith, 
M.E.I.C,  I.  P.  Macnab,  M.E.I.C,  J.  W.  Roland, 
M.E.I.C,  A.  F.  Dyler,  A.M.E.I.C,  F.  A.  Bowman, 
M.E.I.C 

The  above  list  constituted  the  eight  members  of 
Council  which  were  elected  by  the  members  by  ballot. 

The  members  selected  by  the  Governor  in  Council 
were  as  follows:  J.  L.  Allan,  M.E.I.C,  T.  J.  Brown, 
M.E.I.C,  W.  G.  Matthewson,  M.E.I.C,  C  M.  Odell, 
M.E.I.C,  D.  W.  Robb,  M.E.I.C,  L.  H.  Wheaton, 
A.M.E.I.C 

It  was  moved  by  F.  W.  W.  Doane,  M.E.I.C,  seconded 
by  P.  A.  Freeman,  M.E.I.C,  and  carried  unanimouslv 
that  D.  H.  MacDougall,  M.E.I.C,  be  Vice-President. 

The  President  in  his  closing  remarks  said  that  he 
hoped  that  the  Association  would  be  able  to  show  that 
the  Legislation  had  not  been  a  mistake  and  that  the 
Engineering  Association  would  be  fully  worthy  of  being 
deemed  a  regular  profession. 

Moved  by  F.  A.  Bowman,  M.E.I.C,  seconded  and 
carried  that  the  meeting  adjourn  to  come  together  again 
at  the  Annual  Meeting  to  be  held  in  Halifax  on  the  third 
Thursday  of  January,  at  such  time  and  place  as  may  be 
fixed  and  determined  by  Council  in  accordance  with 
clause  one  of  the  Bye-Laws. 
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Preliminary  Notice 

of  Applications  for  Admission  and  for  Transfer 


20th  October  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
November,  1920 

Fraser  S.  Keith,  Secretary. 

♦The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
i  n  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I.-1V.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ALLAN— L.  McGILL,  of  Windsor,  Ont.  Born  at  Toronto,  Ont.,  March  8th, 
1882;  1898-1902,  student  in  office  of  Gounilock  &  Booker,  Architects;  1903,  drftsman, 
Cockshutt  Plow  Works,  Brantford,  Ont.;  1904,  dftsman  and  instr'man,  North  Shore 
Power  Rly.,  and  Navigation  Co.,  Clarke  City,  Que.;  1905-00,  in  charge  of  branch 
office,  Niagara  Falls,  for  Bond  &  Smith,  Architects:  1907-09,  supt.  in  charge  of  re- 
inforced concrete  bldgs.,  London,  Pembroke,  Toronto,  Montreal;  1910-11,  engr.,  asst. 
supt.,  and  supt.  in  charge  for  Bishop  Constrn.  Co.;  1912,  designing  and  estimating 
in  head  office  of  Wells  &  Gray,  Ltd.;  1913  to  date,  local  mgr.  for  Wells  &  Gray,  Ltd., 
and  at  present  member  of  firm. 

References:  H.  B.  R.  Craig,  M.  E.  Brian,  W.  I.  Bishop,  H.  Holgate,  II.  L.  Trotter, 
F.  N.  Rutherford. 


ARDAGH-SYDNEY  VERNON,  of  New  Hazelton.  B.C.  Born  at  Metlakatla, 
foni'  Jia&  ,1fth'  1?,9H^UC,S  Is,1  Class  Honors,  Senior  Cambridge  Local  Exam. 
1907;  1908-11,  pupil,  Midland  Electric  &  Power  Co.  Ltd.,  Leamington-  1911-14 
rodman  on  constrn.,  G.  T.  P.  Rly.,  B.C.;  1914-15,  instr'man,  Pacific  Great  Eastern 
Rly.,  B.C.;  191o-19,  overseas,  Can.  Engrs.;  June  1920  to  date,  instr'man  in  charge 
of  constrn.,  under  res.  engr.,  G.  T.  P.  Rly.,  Prince  Rupert,  B.C. 

t-  References:  J.  A  Heaman,  W.  S.  Fetherstonhaugh,  M.  A.  Burbank,  W.  H.  Tobey. 
F.  R.  Purvis,  R.  E.  Paget,  M.  A.  Montgomery. 

n  l  ?AFE??„~TI?£NNI,S%of  London,  England.  Born  at  Ockley,  Surrey,  England, 
Oct  15th,  1893;  Educ,  B.Sc.  (Civil) ,  McGill  University,  1915;  1913  (summer),  rodman, 
Vn,  =  \£'  c9ns*rn- ^ purvey  party;  1914  (summer),  dftsman.  Can.  Signal  Co.,  Lachine: 
1915-19,  Lieut.,  Can.  Engrs.,  asst.  to  asst.  Director  of  Rlys.,  Mesopotamia,  and 
asst.  engr.  to  engr.  in  charge,  Diala  Bridge  Constrn. 

<-,  References:  H.  M.  Mackay,  E.  Brown,  C.  M.  M.  McKergow,  A.  Stansfield, 
L/.  rsatho. 

T  BALDOCK— JOHN  WILMOTT,  of  Brandon,  Man.  Born  at  Victoria,  Man  , 
June23rd  1893;  Educ,  1910-11,  St.  John's  College,  Winnipeg,  I.  C.  S.  Concrete 
i-ngrg;  1909,  chairman,  B.C.  Fruitlands  Irrigation  Co.,  Kamloops,  BC;  1910, 
rodman,  constrn.  C.N.R.,  Man.;  1911,  instr'man,  constrn.  C.  N.  R.  and  Winnipeg 
Electric  Rly.;  1912,  instr'man,  location,  G.  T.  P.  Ry.;  1913,  instr'man  &  in  charge 
of  residency  C.  P.  R.,  Alberta;  1913,  govt.  engr.  D.  P.  W.,  Man.;  1914,  asst.  engr. 
Man.  Good  Roads  Board;  1915,  concrete  inspector,  Greater  Wpg.  Water  Dist  • 
1916-19,  Lieut.  Can.  Engrs.,  England  &  France;  1919,  asst.  dist.  engr..  Good  Roads 
Board,  Virden  Dist.;  1920,  asst.  dist.  engr.,  Good  Roads  Board,  Brandon,  Man. 

„  References:  A  McGillivTay,  M.  A.  Lyons,  P.  Burke-Gaffney,  E.  W.  M.  James, 
C.  S.  Walley,  W.  Youngman,  H.  Lloyd,  W.  H.  Shillinglaw. 

.o„.B5RTR^^— J-  EMILE,  of  Montreal,  Que.  Born  at  Montreal,  Feb.  11th, 
1891;  Educ,  Civil  Engineer,  Polytechnic  School,  1913;  1910  (summer),  with  muni- 
cipality of  Maisonneuve;  1911  (summer),  with  Municipality  of  Montreal;  1912  &  13 
(summers)  transitman,  Boucher  &  Demers,  Land  Surveyors;  1914  to  June  1920, 
dftsman,  Dominion  Bridge  Co.;  June  1920  to  date,  on  designing  staff,  Dominion 
Bridge  Co.  Ltd. 

References:  A.  Peden,  Jr.,  LeR.  Wilson,  C.  C.  Leluau,  D.  C.  Tennant,  L.  A. 
St.  Pierre. 

BOWYER— ALBERT  HAROLD,  of  New  Westminster,  B.C.  Born  at  York. 
England,  June  3rd,  1899;  1913-14,  blue  printer,  C.  P.  R.,  Winnipeg-  1914-17  clerk 
dftmg  office,  and  chief  engr's  office,  C.  P.  R.,  Winnipeg;  1917-18,  rodman,  mtce  of 
way,  Kenora,  Ont.,  C.  P.  R.;  1918,  junior  inspector,  Greater  Winnipeg  Water  District- 
1918-19,  topog'r.  on  location,  C.  P.  R.;  1919-20,  rodman  and  instr'man  on  constrn., 
andtopog'r  on  location,  C.  N.  Rlys.;  At  present,  asst.  to  municipal  engr.,  Corporation 
of  Burnaby. 

References:  J.  G.  Sullivan,  J.  C.  Holden,  W.  G.  Chace,  W.  Burns. 

BROWN— WILFRED  DELORMA,  of  Peterboro,  Ont.  Born  at  Forester's 
Falls,  Ont.,  Oct.  25th,  1894;  Educ,  B.A.Sc,  University  of  Toronto,  1919;  1916-17 
and  Apr.  to  Oct.  1918,  Plumbago  Syndicate,  Buckingham,  Que.,  as  assayer,  and 
in  charge  of  mill  repairs;  March  1920  to  date,  with  C.G.E.  Co.,  Peterboro,  (test 
course) . 

References:  W.  B.  Russel,  C.  E.  Sisson,  P.  L.  Allison,  G.  R.  Langley,  V  S 
Foster. 

BUTLER— JOHN  KENNETH,  of  East  Wabana,  Nfld.  Born  at  Exploits, 
N.D.B.,  Nfld.,  Jan.  18th,  1877;  Educ,  I.C.S.:  1894-1901,  elect'l.  install'n.  with  Boston 
Elevated  Street  R.R.;  1901-05,  Reid  Nfld.  Street  Rly.,  equipment  of  cars  and  sub- 
station work;  1905-06,  Cape  Breton  Electric  Co.,  Armature  Work;  1906  to  date, 
electrical  supt.,  Dominion  Iron  &  Steel  Co.,  Wabana  Mines,  Nfld. 

References:  J.  J.  McDougall,  J.  B.  Petrie,  J.  H.  Morley.  C.  B.  Archibald. 

CAMPBELL— JAMES  MEIKLEJOHN,  of  Winnipeg,  Man.  Born  at  Dunferm- 
line, Scotland,  Jan.  29th,  1886;  Educ,  Lauder  Technical  School,  Dunfermline,  Scot.; 
1901-04,  pupil  to  road  surveyor  and  master  of  works  to  the  Dunfermline  District 
Comm.  of  Fife  County  Council;  1905-07,  asst.  road  surveyor  and  master  of  works 
to  above;  1904-13,  rodman  &  transitman,  C.  P.  R.,  Ontario,  on  mtce.  work;  1913-15, 
res.  engr.  and  roadmaster,  C.  P.  R.,  Ontario  and  Manitoba;  1915-19,  overseas  with 
Can.  Rly.  Troops;  1919-20,  roadmaster  with  C.  P.  R.  at  Dryden,  Ont.;  At  present 
div'n.  engr.,  C.  P.  R.,  Winnipeg. 

References:  J.  C.  Holden,  B.  Stuart,  S.  C.  Wilcox,  T.  Lees,  J.  A.  Hesketh.  L.  D 
Ruggles,  C.  H.  Fox,  F.  Lee. 

CUSHING— ERIC  ALBERT,  of  Kenogami,  Que.  Born  at  Montreal,  Que., 
Nov.  17th,  1893;  Educ,  B.Sc  ,  McGill  University,  1917;  1917-18,  chemical  engr.,  J.  T. 
Donald  &  Co.,  Montreal;  1918-20,  chem.  engr.,  Wayagamack  Pulp  &  Paper,  Co., 
Three  Rivers,  Que.;  Jan.  1920  to  date,  chem.  engr.,  Price  Bros.  &  Co.,  Kenogami,  Que. 

References:  J.  S.  Bates,  F.  L.  Darrell,  ,1.  B.  Porter,  A.  Stansfield,  C.  M.  M. 
McKergow,  K.  S.  Pickard,  J.  E.  Daubney,  T.  L.  Crossley,  R.  C.  MacLachlan. 
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D  \ I. K I \— GEORGE  ROBERT,  of  Montreal,  Que.  Born  at  Co.  Durham. 
England,  Dec.  4th,  1889;  Educ,  Technical  College  Darlington.  England,  Assoc. 
Member  Inst  Mech.  Knurs.,  England;  1905-10,  ap'ticeship  as  mech.  engr.,  Teasdale 
Bros  Ltd.  Darlington.  England;  1910-11,  dftsman  with  above  firm;  1911-12,  on 
mech  staff  of  Cleveland  &  Durham  Electric  Power  Co.,  on  design  &  lay-out  of 
electric  power  stations;  1912-16,  on  staff  of  City  Engr..  Edmonton,  1912-14,  chief  drfts- 
manon  underground  constrn.,  1914-16,  office  assl  in  charge  <>f  underground  constrn.; 
1916,  sapper,  Can.  Engrs.;  1916-18.  Imperial  Munitions  Board.  Engr'g.  Dept.; 
1918todate,  with  Jardine  &  Co.,  Montreal,  on  design  and  lay-out  of  mach.  for  wooden 
ship?,  and  other  marine  and  mech.  engr'g.  work.     Now  junior  member  of  firm. 

References:  F.  B.  Brown,  R.  J.  Gibb,  R.  J.  Durley,  A.  W.  Haddow,  J.  B.  Briggs, 
J.  M.  Begg. 

D  WIDSON— ROBERT  CHEVES,  of  Prince  George,  B.C.  Born  at  Longside, 
Aberdeenshire,  .Scotland;  Dec.  11th  1886;  1902-06,  evening  school,  1902-07,  ap'tice- 
ship with  Burgh  Surveyor,  Water  Engineer  and  Sanitary  Inspector,  Peterhead, 
Scotland;  1907-12,  with  N.  T.  C.  Rly.,  as  rodman,  on  location  and  constrn.,  instr'man 
on  constrn.,  and  dftsman;  1912-13.  instr'man  on  constrn.,  G.T.P.  Rly.,  B.C.;  1914-19, 
overseas  with  Railway  Constrn.  Corps.,  and  327th  Siege  Bty.,  R.G.A.,  Lieut,  when 
discharged;  1919  to  date,  instr'man,  on  constrn.,  G.T.P.  Rly.     • 


References:  H.  J.  Mackenzie,  A.  M.  Macgillivray, 
M.  A.  Burbank,  W.  S.  Fetherstonhaugh. 


L.  C.  Jacobs,  J.  A.  Heaman, 


DOULL— GEORGE  ROY,  of  Moncton,  N.B. 
Jan.  26th,  1891 ;  Educ,  I.C.S.  course  in  structural  engr 
and  machine  design ;  1909-13,  with  Wm.  P.  McNeil  t 
New  Glasgow,  designing  and  detailing;  1913-14,  with 
N.S.,  designing  and  estimating;  1914-16,  with  Can. 
Terminals,  designing  and  detailing;  1916  to  date, 
bridges,  bldgs.,  wharves,  etc.,  C.  N.  Rlys.,  Moncton, 

References:  C.  B.  Brown,  W.  A.  Duff,  F.  B.  Fripp,  R.  M.  Emmcrson,  J.  McGregor, 
F.  I.  C.  Goodman,  F.  B.  Tapley. 


Born  at  New  Glasgow,  N.S., 
g.,  2  yrs.  night  school,  structural 
";  Co.,    (Maritime  Bridge  Co.), 

N.S.  Car  Works  Ltd.,  Halifax, 
Govt.  Rlys.,  at  Halifax  Ocean 
engr.,  designing  and  detailing 
N.B. 


EASTWOOD— JOHN  HUBERT,  of  Peterboro,  Ont.  Born  at  Pickering,  Ont., 
May  17th,  1895;  Educ,  B.A.Sc,  University  of  Toronto,  1910;  1912  (5  mos.)  Toronto 
Power  Co  ,  survey;  1913  (3  mos.),  rodman  Trent  Canal;  1915  (3  mos.),  with  Speight 
<v  Van  Nostrand;  1915-19,  Lieut,  and  Capt.,  C.E.F.;  Feb.  1920  to  date,  Asst.  engr., 
Morrow  &  Beatty,  Ltd.,  Peterboro,  Ont. 

References:  H.  L.  Trotter,  J.McD.  Gilchrist,  W.  B.  Crombie,  E.  V.  Moore. 

FAIRHURST— THURSTAN  WILLIAM,  of  Vancouver,  B.C.  Born  at  Man- 
chester, England,  April  27th,  1889;  Educ,  4  yrs.  ap'tice  course  Univ.  of  Manchester, 
England;  1st  Class  College  of  Preceptors;  1904-09,  ap'tice  to  Crossley  Bros.  Ltd., 
Manchester;  1909-12,  representing  above  firm  in  Ireland  and  Canada;  1912-14,  with 
same  firm  in  India,  in  charge  of  business  and  uncompleted  contracts:  Prior  to  War 
engaged  largely  in  utilization  of  refuse  fuels  in  gas  production.  Responsible  for 
successful  adaptation  of  rice  husk  to  this  purpose;  1914,  enlisted  as  Sapper  in 
Royal  Engineers,  promoted  to  Capt.  and  served  to  end  of  war,  in  charge  of  install'n 
of  filtration  and  pumping  stations  in  Egypt  and  Palestine;  At  present  with  Messrs. 
Vancouver  Machinery  Depot  Ltd.,  Vancouver,  B.C.  as  Sales  Engineers,  concerned 
with  mech.  forestry  equipment,  hydraulic  contracts,  etc. 

References:  G.  A.  Walkem,  A.  D.  Creer,  J.  S.  Connell,  C.  E.  Cartwright,  H.  K. 
Dutcher. 

FREW— JAMES  FORREST,  of  Vancouver,  B.C.  Born  at  Larkhall,  Scotland, 
Dec.  20th,  1879;  Educ,  1903-05.  2  yrs.  Glasgow  University  Eng.  Classes,  A.M.I.C.E. 
London,  England;  1897-1902,  ap'tice  to  Messrs.  Wharrie  &  Cplledge,  Engrs.  Glasgow; 
1902-03,  asst.  on  dock  and  railway  work  with  above  firm;  1905-07.  with  Strain  & 
Robertson,  Engrs.,  Glasgow,  on  design  of  Nitrate  of  Soda  Plants  and  design  &  constrn. 
of  steam  plants;  1907-08  asst.  engr.  at  constrn.  of  plant,  Canadian  Portland  Cement 
Co.,  Port  Colborne,  Ont.;  1908-09,  res.  engr.  Sec  2,  Trent  Canal;  1909-11,  private 
practice,  Vancouver,  B.C.;  1911-15,  managing  director  of  P.  E.  Harris  Co.  Ltd., 
Vancouver,  B.C.;  1915-17,  with  above  firm  making  shells;  1918  to  date,  Consulting 
Mechanical  Engineer,  Vancouver,  B.C. 

References:  H.  P.  Archibald,  J.  B.  Holdcroft,  J.  Muirhead,  P.  P.  Brown,  R.  G. 
Swan,  C.  Brakenridge,  D.  Cameron,  T.  E.  Price. 

GARVIE— ROBERT  ANDREW,  of  Saskatoon,  Sask.  Born  at  Owen  Sound, 
Ont.,  Nov.  24th,  1887;  Educ,  2  yrs.  C.  E.  course,  School  of  Mining,  Kingston,  1  yr. 
C.E.  course,  University  of  Saskatchewan;  5  yrs.  with  Murphy  and  Underwood, 
Consulting  Engineers,  Saskatoon,  employed  as  follows,  one  year  in  charge  of  field 
work,  surveying,  dfting  and  levelling,  3  yrs.,  town  res.  engr.,  Assiniboia,  Sask.,  one 
year,  town  res.  engr.,  The  Pas,  Man.;  At  present.  4th  year  student,  civil  engineering, 
University  of  Saskatchewan. 

References:  A.  A.  Murphy,  J.  E.  Underwood,  C.  J.  MacKenzie,  A.  R.  Greig, 
K.  P.  Johnston,  R.  W.  E.  Loucks. 

HARRISON— JAMES  ARTHUR,  of  Dartmouth,  N.S.  Born  at  Dartmouth, 
N.S.,  Mar.  31st,  1899;  Educ,  3  yrs.  Engr'g.  Course,  Dalhousie  University;  5  months 
asst.  in  engr'g.  dept.  Nova  Scotia  Constrn.  Co.  Ltd.;  At  present  instructor  and  asst. 
in  engr'g.  dept.  Dalhousie  University. 

References:  A.  F.  Dyer,  J.  N.  Finlayson,  J. 
W.  P.  Morrison. 


L.  Allan,  W.  P.  Copp,  R.  A.  Spencer, 


HENDERSON— HENRY  BANKS,  of  Winnipeg,  Man.  Born  at  Brooklyn, 
N.Y.,  U.S.A.;  Educ,  B.S.,  Brooklyn  Polytechnic,  1892,  M.E.;  1894,  M.M.E.  1895, 
Cornell  University;  1895-96,  with  Brooklyn  Rapid  Transit  Co.;  1896-1904,  not  engaged 
in  engr'g.  work;  1904-10,  sec.  treas.,  Riverside  Foundry  &  Machine  Works,  designing 
machinery,  etc.;  1911-12,  western  manager,  Chapman  &  Walker  of  Toronto,  Install'n. 
of  pumping  and  lighting  plants,  etc,  (Firm  now  out  of  business);  1913,  travelling; 
1914,  cost  investigation  of  Empire  Elevator,  Fort  William;  1915  to  date,  sec  treas., 
Cowin  Fee.  Ltd.,  Winnipeg,  vice-pres.,  Cowin  &  Co.,  Inc.,  Minneapolis,  structural 
engrs.  in  reinforced  concrete.     Designing  concrete  bldgs.  bridges  etc. 

References:  J.  Cowin,  D.  A.  Rosa,  .1.  H.  Puntin,  H.  Edwards,  T.  B.  Campbell. 
E.  V.  Caton. 


I  li  H  )( ;S(  >X— WALTER  SIDNEY,  of  Peterboro,  Out.  Born  at  Brooklyn,  NY, 
U.S  V,  April  5th,  1882;  Educ,  Peterboro  Collegiate  Institute,  American  School  of 
Corr..  Civil  Engr'g.;  1905-07,  rodman  on  mtcc,  C.P.R.;  1907-09,  instr'man  City  of 
Port  Arthur;  1909-12,  instr'man  and  transitman  on  mtce.,  C.P.R.;  1912-13.  dftsman 
and  res.  engr.  on  constrn.,  C.P.R.,  Winnipeg;  1913,  entered  business;  1916-17.  C.E.F., 
2nd  Tramway  Co..  later  Sgt.,  Can.  Engrs.,  in  charge  surveys  and  track  work.  Wounded 
Nov.  1917;  At  present  in  production  dept.,  Can.  Gen'l.  Electric  Co.,  Peterboro,  Ont. 

References:  C.  R.  Crysdale,  I,.  M.  Jones,  A.  Richardson,  P.  L.  Allison,  C.  E. 
Sisson. 

HOOLIHAN— HARRISON  DOUGLAS,  Jr.,  of  Ottawa,  Ont.  Born  at  Chelsea, 
Que.,  July  10th,  1895;  Educ,  Collegiate  Institute  and  private  tuition;  1912-14  and 
1916,  rodman,  dftsman  and  leveller,  Ottawa  Water  Works  Dept.;  1915,  with  N.Y. 
Central  Rly.,  Niagara  Falls;  1916-17,  asst.  pitometer  operator;  1917-18,  with  R.A.F.; 
1919-20,   pitometer  operator,   Ottawa  Water  Works  Dept. 

References:  W.  F.  McK.  Bryce,  F.  C.  Askwith,  A.  F.  Macallum,  R.  Henham, 
C.  V.  Putman. 

JOHNSON— JAMES  ALBERT,  of  St.  Catha-ines.  Ont.  Born  at  Chicago.  111., 
Sept.  19th,  1878,  1892-1900,  cost  work,  Western  Electric  Co.,  Chicago,  111.;  1900-04, 
asst.  chief  cost  acct.,  Fairbanks-Morse  Mfg.  Co  ,  Belsit,  Wis.;  1901-10,  asst.  to  supt. 
Beloit  Iron  Works;  1910-18,  efficiency  engr.,  C.G.E.  Co.,  Peterboro,  Ont.;  1918  to 
date,  supt.,  Can.  Crocker  Wheeler  Co.  Ltd.,  St.  Catharines,  Ont. 

References:  B.  L.  Barns,  R.  W.  Leonard,  C.  E.  Sisson,  G.  R.  Langley,  W.  P.  Near. 

JONES— ALAN  HERBERT,  of  Moncton,  N.B.  Born  at  Liverpool,  England, 
Feb.  16th,  1884;  1900-03,  dftsman,  car  shops,  England;  1903-05,  dftsman,  Jewett 
Car  Co  ,  Newark,  Ohio;  1905-06,  dftsman,  Brooklyn  Rapid  Transit  Co.;  1906-08,  dfts- 
man. New  York  Central  Rly.,  New  York  City;  1908-11,  with  Delaware  &  Hudson 
Co.,  at  Scranton,  Pa.,  on  surveying  and  mapping  in  office  and  field,  and  in  Montreal 
in  charge  of  right  of  way  matters;  1911-15,  with  C.P.R.,  at  Montreal  in  chief  engr's. 
office  on  yard  and  terminal  plans,  and  at  Trenton,  Ont.,  as  instr'man  on  constrn.; 
1915-17,  with  C.N.  Rlys.,  res.  engr.,  dist.  No.  4,  New  Glasgow,  N.S.;  1917  to  date, 
with  C.N.  Rlys.  as  asst.  engr.  in  office  of  chief  engr.,  Moncton,  N.B. 

References:  C.  B.  Brown,  Jr.  F.  D.  Anthony,  J.  D.  Evans.  J.  M.  R.  Fairbairn, 
J.  W.  Orrock,  J.  S.  O'Dwyer,  R.  C.  F.  Alexander,  W.  A.  Duff,  C.  C.  Kirby. 

LEWIS— WALLACE  ARNOLD,  of  Winnipeg,  Man.  Born  at  Worcester, 
England,  Nov.  30th,  1887;  1903-06,  articled  pupil  in  office  of  Fletcher  Trew,  C.E., 
Gloucester,  England;  1906-09,  dftsman,  C.N.R.  Winnipeg;  1909-10,  res.  engr.  on 
constrn.  C.N.R.  Winnipeg;  1910-13,  dftsman,  chief  engr's.  office,  C.N.R.,  Winnipeg; 
1913-16,  chief  dftsman,  surveys  dept.,  C.P.R.,  Winnipeg;  1916  to  date  dftsman, 
office  of  Bridge  Engineer,  Can.  Nat.  Rlys.,  Winnipeg. 

References:  W.  Walkden,  M.  H.  MacLeod,  A.  W.  Smith,  W.  Burns,  J.  L.  Doupe, 
L.  Pierard  T.  W.  White. 

LUSCOMBE— HARRY,  of  Montreal,  Que.  Born  at  Plymouth,  England, 
Dec.  19th,  1891;  Educ,  1907-11,  Plymouth  Polytechnic  Inst.,  and  articled  pupil  to 
A.  N.  Coles,  Structural  Engineers;  1911-12,  roadman,  G.T.P.  Ry.,  Alberta;  1912-13, 
field  dftsman,  C.N.R.,  location;  1914,  instr'man  on  Dominion  topog'l.  surveys;  1914-19, 
overseas,  sgt.  &  sgt.  major,  C.A.S.C.,  Lieut.,  Imperial  Royal  Field  Artillery,  wounded 
1918;  March  1920  to  date,  asst.  div.  engr.,  G.T.R.  Estern  Lines. 

References:  F.  Macarthur,  N.  McL.  Campbell,  W.  Walker,  G.  M.  Stewart,  A. 
S.  Going,  J.  P.  Menard.  « 

MacKENZIE— RUSSELL  GEORGE,  of  Warman,  Sask.  Born  at  Lucknow, 
Ont.,  Oct.  4th,  1890;  Educ,  high  school  and  private  study;  1911-12,  rodman,  C.N.R.; 
1912-15,  asst.  engr.,  C.N.R.;  1919-20,  instr'man,  C.N.R.;  Feb.  1920  to  date,  asst. 
engr.,  C.N.R. 

References:  W.  Walkden,  A.  W.  Smith,  A.  J.  Taunton,  C.  G.  MacKenzie,  T.  W. 
White,  V.  C.  Stout,  D.  Shaw. 

MANNING— PAUL,  of  Peterboro,  Ont.  Born  at  Gateshead-on-Tyne,  England, 
June  16th,  1885;  Educ,  1904-07,  Leeds  University;  1907-09,  pupilage  in  locomotive 
workshops  of  North  Eastern  Rly.,  England;  1909-12,  asst.  switchboard  engineer, 
British  Westinghouse  Co.,  Manchester,  England;  1912-13,  field  dftsman.,  and  transit- 
man,  C.N.R.;  1913  (June  to  Dec),  trnsitman,  C.P.R.;  1914-15,  engr.  in  charge 
constrn.  of  Cedars-Montreal  Transmission  Line;  1915-19,  munition  work,  6  mos. 
foreman  Can.  Vicker,  2  yrs.  3  mos.,  chief  inspector,  asst.  supt.,  and  machine  shop 
supt.,  Canada  Cement  Co.;  6  mos.  asst.  chief  engr.,  Peterboro  Munitions  &  Metal 
Products  Co.;  1919-20,  switchboard  engr.,  British  Westinghouse  Co.;  June  1920  to 
date,  asst.  switchboard  engr.,  C.G.E.  Co.,  Peterboro,  Ont. 

References:  L.  DeW.  Magic,  G.  R.  Langley,  E.  R.  Shirley,  P.  L.  Allison,  C.  E. 
Sissons,  L.  A.  Kenyon. 

McGEE— GEORGE  LESLIE,  of  Toronto,  Ont.  Born  at  Toronto,  Ont.,  July 
10th,  1894;  Educ,  At  present  4th  year  Student,  Faculty  of  Applied  Science,  University 
of  Toronto;  24  mos.  (not  continuous),  with  O.L.S.;  20  mos.,  dftsman  and  instr'man, 
roadway  dept.,  D.P.W.,  Toronto;  6  mos.,  instr'man  in  charge  of  party  with  above 
dept.;  2y2  yrs.,  Lieut.,  R.F.A.,  also  a/adjutant  266  Bty.,  R.F.A. 

References:  C.  R.  Young,  P.  Gillespie,  T.  R.  Loudon,  M.  A.  Stewart,  G.  G.  Powell. 

McNEIL— MICHAEL  JAMES,  of  East  Wabana,  Nfld.  Born  at  Glace  Bay, 
N.S.,  March  18th,  1873;  Educ,  Mines  Manager  Cert.,  from  govt,  night  school; 
1909-13,  overman,  Dominion  Coal  Co.,  at  Caledonia  and  Waterford  Mines;  1913-19, 
underground  manager,  No.  2  mines,  Wabana  Iron  Mines,  Dominion  Iron  &  Steel 
Co.;  Feb.  1919  to  date,  asst.  mgr.  at  Wabana  Mine,  for  Dominion  Iron  &  Steel  Co. 

References:  J.  J.  McDougall,  C.  B.  Archibald,  J.  B.  Petrie,  J.  II.  Morley. 
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McNICOL — JAMES  ARTHUR,  of  Winnipeg,  Man.  Born  at  Beaverton,  Ont., 
Deo.  26th,  1881;  Educ,  2  yrs.  School  of  Mines.  Queen's  University;  1902-07,  minor 
positions  on  location  and  eonstrn.,  C.P.Ry.;  1907-11,  asst.  on  location,  res  engr.  on 
constrn.,  C. P. R.;  1911-10,  locating  engr.  and  engr.  in  charge  of  eonstrn.,  C.P.R.; 
1916-20,  Lieut,  and  later  Capt.,  Royal  Engineers;  At  present  res.  engr.,  C.P.R. 

References:  J.  G.  Sullivan,  ,1.  R.  C.  Macredie,  T.  C.  Macnabb,  A.  E.  Sharpe. 

MEDBURY— CHARLES  FRANKLIN,  of  Montreal,  Que.  Born  at  Foxboro, 
Mass.,  Aug.  6th,  1867;  Educ.,  B.A.,  Brome  University,  1888;  2  yrs.  ap'ticeship  in 
Lynn,  Mass.,  factory  of  Thomson,  Houston  &  Co.;  1897  to  present  time,  manager 
Can.  Westinghotise  Co.  Ltd.,  Montreal. 

References:  J.  C.  Smith,  J.  Murphy,  R.  M.  Wilson,  H.  U.  Hart,  A.  E.  Johnson. 

MILLS— WILSON  STUART,  of  London,  Ont.  Born  at  London,  Ont.,  May 
10th,  1895;  Educ,  At  present  4th  year  student.  Civil  Engineering,  Queen's  Uni- 
versity: 1913  (summer),  rodman,  C.P.R.;  1914  &  15  (summers),  clerk,  audit  office, 
L.  &  E.  Ryl.,  London,  Ont.;  1916  (summer),  asst.  geological  survey;  1916-17,  mechanic, 
shell  factory,  London,  Ont.;  1917-19,  gunner,  C.F.A.;  1920  (summer),  transitman, 
plane  tabler,  topographical  survey. 

References:  W.  P.  Wilgar,  A.  Macphail,  W.  L.  Malcolm,  T.  S.  Scott. 

NICHOLSON— EDWARD,  of  Westmount,  Que.  Born  at  Manchester,  England, 
July  10th,  1879;  Educ,  Technical  &  Arts  Schools,  private  studv.  Articled  pupil. 
1895-1900,  Prof.  Associate  Surveyors  Inst.,  England,  1905;  1900-07,  surveying, 
designing  and  supervision  of  drainage  systems,  England;  1907-11,  private  practice, 
Manchester,  England;  1911-17,  designing  of  reinforced  concrete  &  steel  frames  for 
various  bldgs.;  1917-18,  head  dftsman,  masonry  dept.,  G.T.R.;  1918  to  date,  asst. 
engr.  in  office  of  Mr.  A.  S.  Going,  engr.  of  eonstrn.,  G.T.R. 

References:  F.  L.  C.  Bond,  A.  C.  Going,  H.  B.  Stewart,  R.  Armour,  J.  F.  Pringle, 
W.  G.  Swartz,  G.  M.  Stewart. 

OTTEWELL— BARRY,  of  Peterboro,  Ont.  Born  at  Oakland,  Calif.,  U.S.A., 
Oct.  3rd,  1889;  Educ,  B.Sc.  (Honors),  1910,  M.Sc,  1911,  Birmingham  University, 
England;  1910,  with  The  British  Thomson-Houston  Co.  Ltd.,  Main  Test  Dept., 
Rugby,  England;  1911-13,  asst.  engr.,  tech.  dept.,  Siemens  Bros.  Dynamo  Works 
Ltd.,  Stafford,  England;  1913-14,  asst.  engr.,  illuminating  engrs.  dept.,  The  British 
Thomson-Houston  Co.  Ltd.;  1919  to  May  1920,  in  charge  of  engr'g.  section  of  above 
firm;  At  present  asst.  engr.,  Works  Engr's.  Dept.,  The  Can.  Gen.  Electric  Co.,  Peter- 
boro, Ont. 

References:  P.  L.  Allison,  V.  S.  Foster  A.  B.  Gates,  D.  L.  McLaren,  L.De  W. 
Magie. 

OULTON— AUBREY  E.,  of  Moncton,  N.B.  Born  at  Jolicure,  N.B.,  March 
31st,  1893;  Educ,  2  yrs.  evening  classes  N.S.  Tech.  Coll.,  Y.M.C.A.  classes,  Montreal; 
2  yrs.  in  shop,  Robb  Engr'g.  Co.,  Amherst,  N.S.:  1  yr.  Dominion  Bridge  Co.,  Lachine, 
Que.,  drawing  office;  1913  to  present  time,  with  Can.  Nat.  Rlys.,  as  deftsman,  design- 
ing, detailing,  estimating  costs  etc.,  of  steel  and  concrete  structures.  (10  mos.  in 
charge  of  misc.  surveys  and  inspections.) 

References:  C.  B.  Brown,  W.  A.  Duff,  F.  B.  Tapley,  S.  B.  Wass,  H.  J.  Crudge. 

PERCIVAL— GEORGE  F.,  of  Montreal  West.  Born  at  Montreal  West,  June 
22nd,  1894;  Educ,  High  School;  1911  (6  mos.),  rodman,  Montreal  West;  1912-15, 
rodman,  C.P.R. ;  1916-19,  instr'man  with  4th  Can.  Railway  Troops;  1919  (4  mos.), 
instr'man  in  charge  of  field  party  on  surveys  for  farm  drainage;  Feb.  1920  to  date, 
asst.  engr.,  Grand  Trunk  Valuation,  Montreal. 

References:  W.  S.  Lea,  II.  R.  Lordly,  E.  J.  Bolger,  C.  L.  Hervey,  A.  A.  Putnan. 

ROBISON— EDWARD  WILLIAM,  of  Fort  William,  Ont.  Born  at  Lockerbie, 
Scotland,  Dec.  21st,  1886;  Educ,  2  yrs.  day,  2  yrs.  night  classes  nt  Heriot  Watt 
Technical  Coll.,  Edinburgh,  and  Edingurgh  University;  4  yrs.  ap'ticeship  under 
dist.  engr.,  Caledonian  Rly.,  Edinburgh;  1910,  asst.  engr.  in  charge  of  New  Cattle 
Markets,  Edinburgh;  1911,  instr'man  on  eonstrn.,  G.T.P.;  1911-12,  dftsman  with 
bridge  engr.,  G.T.P.,  Winnipeg;  1912-16,  asst.  engr..  C.N.R.,  Winnipeg;  1916-19, 
overseas;  1919  to  date,  div.  engr.,  C.N.R.,  Fort  William,  in  charge  of  all  engr'g. 
work,  second  div'n. 

References:  H.  A.  Dixon,  A.  V.  Redmond,  W.  Burns,  W.  Walkden,  W.  T.  Moodie. 

ROY— EUGENE,  of  Montreal,  Que.  Born  at  St.  Michel,  Que.,  June  3rd,  1893; 
Educ,  Civil  Engineer,  Polytechnic  School,  Montreal,  1920;  1918-19,  for  the  Quebec 
Streams  Comm'n.;  1920,  levelman,  La  Cie  de  Pulpe  de  Cbicoutimi. 

References:  O.  O.  Lefebvre,  A.  Surveyer,  F.  C.  Laberge,  A.  Frigon,  L.  A.  Amos, 
A.  Boyer,  P.  L.  P.  Lecointe. 

SEELY— KENNETH  BAYARD,  of  Peterboro,  Ont.  Born  at  St.  John,  N.B., 
Dec.  18th,  1898;  Educ,  B.Sc  (C.E.),  University  of  N.B.,  1920;  4  mos.,  C.P.R.,  engr'g. 
offices,  St.  John,  N.B.;  4H  mos.  asst.  on  topog'l.  div'n.  of  Geological  Survey,  Fraser 
River,  B.C.;  1)4  mos.  mech.  dftsman.,  S.  McAvity  &  Sons,  St.  John,  N.B.;  At  present 
with  C.G.E.  Co.,  engr'g.  offices,  and  taking  "Student's  Engr'g.  Course". 

References:  J.  A.  Stiles,  C.  C.  Kirby,  J.  A.  W.  Waring,  P.  L.  Allison,  A.  R. 
Crookshank. 

SMYTH— CHARLES  McDOWALL,  of  Halifax,  N.S.  Born  at  Woking,  Surrey, 
England,  April  24th,  1890;  Educ,  Senior  Elect'l.  Diploma,  London  Polytechnic,  1909: 
1909-13.  elect'n.,  Dominion  Steel  Corpn.;  1914,  elect'n.,  No.  16  Colliery,  Dom.  Coal 
Co.;  1915,  night  foreman,  shell  plant,  Star  Mfg.,  Dartmouth,  N.S.;  1915-19,  Sapper 
to  lieut.,  Can.  Engrs.;  1919-20,  line  foreman  to  asst.  to  supt.  of  light  and  power,  X  S. 
Tramway  &  Power  Co.,  Halifax;  At  present,  with  above  company  as  asst.  to  supt. 
of  light  &  power. 

References:  I.  P.  Macnab,    J.  B.  Hayes.  R.  R.  Murray,  O.  S.  Cox,  C.  A    l>c\\ 
Fowler. 


STEWART— ROSS  OLIFF,  of  Moncton.  N.B.  Born  at  Lindsay,  Ont.,  May 
19th,  1889;  Educ.  HAS.-..  University  of  Toronto,  191  1;  1909  <~>  mos.1.  gen'l  survcv- 
ii!'_',  Niagara,  St.  Catharines  and  Toronto  Rly.;  1910  (S  mos.),  drawing  office,  Canadian 
Foundry  Co.,  Toronto:  1911  (5  mos),  drwing  office  Dominion  Bridge  Co.,  Lachine, 
Que.;  1912-13,  drawing  and  designing  office,  D.B.  Co  .  Lachine:  1913-17.  asst.  engr  . 
bridge  and  structural  dept  .  C  X  Klys.,  Moncton,  X  B.;  1917  to  date,  as  above,  in 
charge  of  drawing  and  designing  office. 

References:  C.  B.  Brown,  W.  A.  DufT,  F.  B.  Tapley,  E.  G.  Evans,  S  B  (Vase 
F.  B.  Fripp. 

SI  THERLAND— ALEXANDER,  of  Wolfville,  N.S.     Born  at  Earltown,  NS 
Jan.   18th,   1877;  Educ,  B.Sc,  Acadia  University,   1911;   1911  to  date,  Professor  of 
Engineering  at  Acadia  University,  Wolfville,  N.S. 

References:  F.  R.  Faulkner,  F.  A.  Bowman,  J.  W.  Roland,  I.  P.  MacNab,  R.  R. 
Murray,  R.  A.  Spencer. 

SUTHERLAND— DONALD  GORDON,  of  Selkirk,  Man.  Born  at  Clifton 
Bristol,  England,  June  23rd,  1881;  Educ,  Mech.  &  Elect.,  University  of  South  Wales, 
Cardiff;  5  yrs.  ap'ticeship  in  mech.  and  elect,  shops  of  Mount  Stuart  Shipoldg., 
Engr'g.  and  Graving  Docks,  Cardiff;  9  years,  Messers,  Siemens,  erecting  engr.; 
Deputy  Supt.  of  Mech.  &  Elect,  eonstrn.,  Electric  Light  &  Tramways  Dept.,  City 
of  Cardiff;  electrical  eonstrn.,  Caerphilly  Depot,  Rhymmey  Railway;  4  yrs.  engr.  and 
mgr.,  Minnedosa  Power  Co.,  Minnedosa,  Man.;  At  present,  engr.  and  mgr.,  of  electrical 
&  water  depts.,  Town  of  Selkirk,  Man. 

References:  J.  G.  Glassco,  E.  V.  Caton,  G.  L.  Guy,  W.  M.  Scott,  A.  W.  Lamont. 
F.  H.  Farmer. 

THOMPSON— WILLIAM  KIRK,  of  Montreal,  Que.  Born  at  Toronto.  Ont  , 
May  9th,  1890;  Educ,  B.A.Sc,  Mining  Engr'g  ,  University  of  Toronto,  1913:  1906-10, 
diploma,  evening  course  in  chemistry,  D.L.S.  exam.;  1912-13  fsummers),  asst  , 
geological  surveys;  1914-15,  dftsman,  dept.  of  Interior;  1915-17,  asst.  assayer.  Royal 
Mint,  Ottawa;  1917-18,  assayer  and  chemist.  Consolidated  Mining  and  Smelting 
Co.,  Trail,  B.C.;  1918-19,  metallurgical  chemist,  International  Nickel  Co  Copper 
Cliff,  Ont.:  1919-20.  dftsman.  Calumet  &  Hecla  Mining  Co  ,  Calumet,  Mich  .  U.S.  \  . 
March  to  June,  1920,  chemical  engr.,  Standard  Chemical  Co.,  Montreal;  June  1920 
to  date,  supt.  of  a  wood  distillation  plant  at  Fassett,  Que. 

References:  H.  M.  Goodman,  F.  S.  Rutherford,  C.  P.  VanNorman,  E.  R.  Gray. 
H.  E.  T.  Haultain. 

TURNBULL— WILLIAM  JACKSON,  of  Montreal,  Que.  Born  at  Newcastle- 
on-Type,  England,  May  4th,  1889;  Educ,  B.Sc.  University  of  Edinburgh,  AMICE., 
1915;  1906-10,  with  R.  C.  Brebner,  Civil  Engineer  and  Contractor,  Edinburgh, 
estimating,  dfting,  and  on  waterworks,  sewerage,  roads  and  drainage;  1913,  asst. 
engr.,  R.N.O.  Depot,  Cromhie,  Scotland,  on  reinforced  concrete  jetty  and  sea  wall; 
1914,  inspector,  Outremont  Reservoir,  M.W.  &  P.  Co.;  1917-19,  bldgs.,  irrigation 
and  river  conservance,  military  works  in  India  and  Mesopotamia. 

References:  F.  H.  Pitcher,  J.  O.  Meadows,  W.  A.  Gilmour,  W.  H.  Sutherland. 

VAN  ALLEN— FREDERIC  LANGTRY,  of  Goderich,  Ont.  Born  at  Geneva 
Switzerland,  July  30th,  1891;  Educ,  West  Ham  Tech.  Inst,,  London,  England, 
evening  classes;  1909-12,  ap'tiee  to  Geo.  Driver  &  Sons,  Wilsden  Jet.,  London:  1912-13. 
chief  engr.,  J.  Nathan  &  Co.,  London,  designing  special  machinery  for  weighing  dry 
milk;  1913-16,  charge  of  electric  light  and  power  plant  at  Rosetown,  Sask.,  designed 
and  erected  flax  mill  at  Rosetown  for  Flax  Decorticating  Co.;  1917-18,  with  RAF.; 
1917-20  (less  military  service),  engr.  in  Flax  Development  Assn.,  Hegina  Sask.; 
At  present  engineer  to  Van  Allen  Bros.,  and  on  engr'g.  staff  of  National  Shipbldg.  Co., 
Goderich,  Ont.,  Designed  special  machinery  for  deseeding  and  cleaning  linen  flax, 
approved  by  Dom.  Govt.  Experimental  Farms. 

References:  E.  G.  W.  Montgomery,  E.  F.  Batcman. 

VERCOE— HAROLD  LIDDELL,  of  Winnipeg,  Man.  Born  at  Seaforth,  Ont., 
July  1st,  1877;  Educ,  Grad.  S.P.S.,  University  of  Toronto,  1898;  1896-98,  dftsman  and 
instr'man,  C.P.  Ry.,  Toronto;  1898-1904,  with  C.N.R.  as  dftsman,  chief  dftsman, 
and  res.  engr.,  in  Man.  and  Sask.;  1904-06,  in  charge  of  eonstrn.  of  65  mile  steel  tower 
tranmission  line  for  Winnipeg  Electric  Rly.  Co.;  1906-07,  office  engr..  G  T.P.,  at 
Montreal;  1907-09,  supt.  of  tranmission  line  eonstrn.,  Central  Colorado  Power  Co.; 
1909-10,  railroad  contracting,  C.  B.  &  Q.,  in  Wyoming;  1910-19,  special  engr  ,  C.N.R, 
1913-15,  also  member  of  firm  Chataway  &  Vercoe,  Engineers  &  Surveyors:  1919  to 
July  1920,  res.  engr.  in  charge  of  eonstrn.,  hydro-electric  plant  at  Great  Falls;  July 
1920  to  date,  inspecting  engr.  on  Grand  Trunk  Arbitration,  under  J.  G.  Sullivan, 
Consulting  Engineer,  Winnipeg. 

References:  J.  G.  Sullivan,  A.  F.  Stewart,  H.  A.  Dixon,  E.  W.  Oliver,  W.  Burns, 
T.  Turnbull,  J.  G.  Legrand. 

WATSON— JAMES,  of  Dauphin,  Man.  Born  at  Airdrie,  Scotland,  Dec.  5th, 
1880;  Educ,  High  School;  1907-11,  P.W.D.,  Manitoba,  rodman  &  instr'man.;  1912-15, 
bridge  inspector  and  asst.  engr.;  1916-19,  overseas  with  Pioneers  and  Can.  Engrs.; 
1919  to  date,  asst.  dist.  engr.,  Good  Roads  Board,  Manitoba. 

References:  A.  McGillivray,  F.  A.  W.  MacLean,  T.  T.  Wilson,  A.  H.  Corbett, 
E.  W.  M.  James. 

WHITE— ARTHUR  FLOYD,  of  Hamilton,  Ont.  Born  at  St.  Thomas,  Ont., 
May  7th,  1889;  Educ,  I.C.S.  course,  reinforced  concrete;  rodman,  dftsman,  instr'man., 
div'n.  engrs.  office.  Michigan  Central  Rly.,  St.  Thomas,  Ont.;  1913,  2nd  track  eonstrn., 
W  Hand  to  Fenwick,  TIL  &  B.  Ry.,  and  block  signal  location,  Welland  to  Brantford; 
1913-15,  mtce.  work;  1916,  res  engr.,  at  Port  Maitland,  during  eonstrn.  of  E.  &  O. 
Branch,  T.  H.  &  B.  Ry.;  1916-17,  asst.  supt.  for  11  G,  Christman,  Contracting  Co.: 
1917  to  date,  with  T.  II.  &  B.  Rly.  at  Hamilton,  as  asst.  engr.,  in  charge  of 
bridge  and  bldg.  eonstrn.  and  mtcc 

References:  R.  I.    Latham,  W    .1    Shaw,  Jr.,  F.  W    l'aulm    C    11    Marrs,  1     H 

Hubbard,  E.  R.  Gray 
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WILLIAMS— GUY  MORRIS,  of  Saskatoon,  Sask.  Born  at  Crete,  Neb.. 
I  H  \  Ja'n  12th.  18S8;  Educ,  B.Sc.  (C.E.),  Nebraska  University;  1911  to  Sept. 
1920'  with  0  S  Bureau  of  Standards,  Washington,  D.C.,  In  charge  of  cement  and 
concrete  investigations  in  laboratory  and  field,  and  in  charge  of  constrn.  of  severa 
reinforced  concrete  bldgs.  erected  by  Bureau:  At  present  Junior  Professor  in  Civil 
Engineering,  University  of  Saskatchewan,  Saskatoon. 

References:  C.  J.  MacKenzie,  W.  G.  Chace,  B.  S.  McKenzie,  A.  S.  Dawson, 
G    W.  Craig,  A.  R.  Greig. 

WOLFF AAGE    OSCAR,    of    Brownville    Jet.,    Me.     Born    at    Copenhagen, 

Denmark  May  14th,  1888:  Educ,  Diploma  in  Railroad  Engr'g.,  I.C.S.,  1914;  1908-13, 
Rodman  and  transitman,  C.P.R.,  Montreal;  1913-15,  asst.  engr.  in  charge  of  office 
work,  District  Engr's.  Office,  C.P.R.,  Montreal;  1915  to  date,  div'n.  engr.,  with 
same' company  in  charge  of  mtce.  work. 

References:  C.  C.  Kirby,  J.  M.  R.  Fairbairn.'A.  C.  Mackenzie,  F.  W.Cooper. 
F  Lee,  S.  B.  McConnell 

WOODWARD — ERIC  RAYMOND,  of  Montreal,  Que.  Born  at  Liverpool, 
England  Dec.  28th,  1892;  Educ,  3rd  year  student,  App.  Sc,  McGill  University; 
1911-12  Burvey  party  constrn.,  Algoma  Central  Rly..  Franz.  Ont.;  1912-14,  on  prelim, 
survey  and  constrn."  Pacific  Great  Eastern  Rly.,  B.C.,  July  to  Aug.  1914,  instr'man; 
1916-17,  Lieut.,  Can    Engrs. 

References:  T.  V.  Anderson,  R.  S.  McCormick,  C.  N.»  Mitchell,  S.  M.  Thome, 
J.  McHugh,  P.  A.  Laing. 

WRIGHT — GEORGE  R.,  of  Winnipeg,  Man.  Born  at  Salisbury,  N.B.,  Sept. 
28th,  1882;  Educ,  B.  A.  Mount  Allison  University,  1903,  B.Sc,  McGill  University, 
1907;  1907  to  present  time  with  Can.  Gen.  Elec.  Co.,  as  follows;  1907-09,  in  test 
department,  completed  test  course,  Peterborough;  1909,  on  sales  force,  Toronto 
Branch;  1909-10,  district  sales  engr.,  and  asst.  mgr.,  Vancouver  Branch;  1916  to 
date,  district  manager,  Winnipeg  Branch. 

References:  F.  L.  Butler,  J.  G.  Glassco,  N.  M.  Hall,  J.  M.  Leamy,  R.  S.  Trowsdale, 
II.  E.  Edwards,  E.  V.  Caton,  G.  L.  Guy,  E.  P.  Fetherstonhaugh. 

YOUNG— ERNEST  JAMES,  of  Mount  Dennis,  Ont.  Born  at  Sherbrooke. 
Que.,  Jan.  29th,  1883;  Educ,  Collegiate  Institute,  North  Bay,  Ont.,  I.C.S.  (Mech.  & 
Elect.);  1900-03,  constrn.  and  operation  of  electric  power  and  transmission  line  and 
hydro-e'lec  plant,  Sault  Ste.  Marie,  Ont.;  Chief  operator,  Michigan  Lake  Superior 
Power  Co  ,  Sault  Ste.  Marie,  Ont.;  1908-12,  electrical  engr.,  Temiskaming  &  Northern 
Ontario  Rly.,  in  charge  all  electrical  work;  1912-14,  chief  elec.  engr.,  N.T.C.  Rly.  in 
full  charge  design  and  install'n.  of  power  plants  etc.;  1914-19,  with  Can.  Engrs.,  joined 
as  sapper,  promoted  to  Major,  twice  wounded,  awarded  M.C.;  March  1920  to  date, 
engr.  in  charge,  service  dept.,  Super  Cement  Ltd.,  Mount  Dennis,  Ont. 

References:  D.  A.  Evans,  J.  Murphy,  S.  B.  Clement,  D.  G.  Kilburn,  E.  W.  Reed- 
Lewis,  C.  S.  L.  Hertzberg,  F.  M.  Dawson,  J.  L.  H.  Bog'art,  D.  S.  Ellis. 

FOR  TRANSFER   FROM   THE   CLASS   OF  ASSOCIATE   MEMBER 
TO  THAT   OF   MEMBER 

CAMERON — KENNETH  MacKENZIE,  of  Ottawa,  Ont.  Born  at  Strathroy, 
Ont  ,  Nov.  1st.  1880;  Educ.  Grad.  R.M.C.,  1901,  M.Sc,  McGill  University,  1903; 
1903-04,  inspecting  and  office  engr.,  Canadian  Niagara  Power  Co.;  1904-06,  lecturer 
in  surveying  and  time  observer,  McGill  Univarsity;  1906-07,  instr'man.,  Pennsylvania 
R.R.,  North  River  Tunnels,  New  York;  1907,  inspecting  engineer,  Bar  Harbour  & 
Union  River  Power  Co.;  1908,  res.  engr.  for  Ambursen  Hydraulic  Constrn.  Co.,  and 
engr.  with  Smith,  Kerry  &  Chace,  Toronto;  1908-11,  prin.  Asst., engr.,  Public  Works 
of  Canada,  London.  Ont.;  1911-12,  asst.  engr.,  Sherbrooke,  Que.;  1912-18,  supervising 
engr.  dredging  branch;  1918  to  date,  asst.  chief  engr.,  Dept.  of  Public  Works  of  Canada. 


II.  B 


References:  A.  R.  Dufresne,  A.  St.  Laurent,  W.  P.  Anderson,  E.  Brydone-Jack, 
J.  R.  Craig.  J.M.  Wilson. 


DILLABOUGH— JAMES  VIDAL,  of  Drumheller,  Alta.  Born  at  Dundela, 
Out.,  April  29th,  1880;  Educ,  B.Sc.  (C.E.),  Queen's  University,  1904.  D.L.S.  1910; 
1904-05,  Surveyor  General's  Staff,  Dept.  of  Interior;  1905-07,  transitman,  N.T.C. 
Rly.;  1907-11,  N.T.C.  Rly.,  res.  engr.  in  charge  of  constrn.,  Transcona  Terminals, 
Red.  River  Bridge  and  high  level  entrance  into  City  of  Winnipeg;  1911-16,  office  engr., 
in  charge  of  design,  Hudson  Bay  Rly.;  1917-18,  Major  and  Chief  Engr.,  6th  Bn.  Can. 
Railway  Troops;  1918-19,  asst.  dist.  engr.,  Can.  Nat.  Rlys.,  Western  District;  1919 
to  date,  div'n.  engr.,  in  charge  of  additions  and  betterments  in  the  Drumheller  Coal 
Area,  Can.  Nat.  Rlys. 

References:  J.  Armstrong,  W.  Burns,  J.  G.  Legrand,  N.  B.  MacTaggart,  J.  W. 
Porter. 

FOR  TRANSFER  FROM   THE   CLASS   OF  JUNIOR  TO  A   HIGHER 
GRADE 

SPROULE— GORDON  ST.  GEORGE,  of  St.  Lambert,  Que.  Born  at  Montreal, 
Que,  April  23rd,  1885;  Educ,  B.Sc,  (Mining),  McGill  University,  1908;  1904-00, 
worked  under  Mr.  C.  B.  Smith;  1907,  practical  work  in  Nelson  Lead  Smelter;  1908-09, 
Research  Fellow  and  Demonstrator,  McGill  University;  1910-14,  wheel  inspector, 
and  asst.  engr.  of  tests,  C.P.R.;  1914-16,  engr.  of  tests,  C.P.R.;  1916-18,  asst.  inspector 
of  steel,  Imperial  Ministry  of  Munitions;  1918  to  date,  Lecturer  in  Metallurgy, 
McGill   University. 

References:  A.  Stansfield,  J.  B.  Porter,  H.  M.  MacKay,  H.  W.  B.  Swabey,  H.  H. 
Vaughan,  W.  H.  Winterrowd,  S.  B.  Clement. 


FOR  TRANSFER  FROM  THE  CLASS  OF  STUDENT 
TO  A  HIGHER  GRADE 

BETOURNAY— JOSEPH  NOE,  of  St.  Lambert,  Que.  Born  at  St.  Lambert, 
Que.,  Jan.  24th,  1898;  Educ,  B.Sc,  McGill  University,  1920;  Summer  1916,  dfting 
office,  Dora.  Bridge  Co.;  Summer  1917,  dfting  office,  Armstrong  &  Whitworth  &  Co.; 
1918  to  19,  Lieut.,  R.  A.  F.;  1920,  engr'g.  dept.,  Brompton  Pulp  &  Paper  Co.;  At 
present  in  Engr'g.  Dept.,  Laurentide  Pulp  &  Paper  Co. 

References:  H.  M.  Mackay,  F.  O.  White,  R.  deL.  French,  H.  M.  Lamb,  J.  A. 

Dickinson. 

HAWKINS— STANLEY  HORACE,  M.C.,  of  Calgary,  Alta.  Born  at  Shrews- 
bury, England,  March  14th,  1886;  1902-05,  articled  pupil  to  W.  B.  Chancellor.  City 
Engineer,  Litchfield,  England;  1905-07,  dftsman,  transitman,  N.T.C.  Rly.;  1907-14, 
res.  engr.,  N.T.C.  Rly.;  1914-19,  overseas  with  Can.  Infantry  and  Can.  Engrs.,  latterly 
as  Capt.  and  Adjutant  of  10th  Bn.,  C.E.;  At  present  in  charge  of  field  party  on  irriga- 
tion surveys  under  F.  H.  Peters,  Calgary,  Alta. 

References:  A.  E.  Doucet,  W.  P.  Wilgar,  A.  L.  Ford,  G.  Grant,  A.  Ferguson, 
.1.  H.  Holliday,  A.  Dick,  F.  A.  McGivern. 

MITCHELL—  HUMFREY  GEORGE,  of  Winnipeg,  Man.  Born  at  Miniota, 
Man.,  Oct.  1st,  1894;  B.Sc.  (Elec.  Engr'g.),  University  of  Manitoba,  1920;  1913 
(5  mos.i,  rodman  on  location  survey,  G.T.P.  Rly.;  1914  (3  mos),  elect'l.  constrn., 
Manitoba  Rolling  Mills,  Selkirk,  Man.;  1916-19,  overseas;  1919  (June  to  Sept.),  asst. 
operator,  1st  substation,  City  of  Winnipeg  Light  &  Power  Dept.;  May  1920  to  date, 
engr'g.  staff,  City  of  Winnipeg  Light  &  Power  Dept.; 

References:  E.  P.  Fetherstonhaugh,  N.  McL.  Hall,  E.  V.  Caton,  C.  A.  Clenden- 
ning,  E.  A.  Childerhose,  J.  N.  Finlayson. 
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PHOTOSTATIC  PRINTS 

Photostatic  copies  may  be  obtained  of  any  of  the  articles  listed  to  this 
section. 

Price  of  each  print  (up  to  11  x  14  in.  size),  25  cents,  plus  postage.  A 
separate  print  is  required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 

Harrison  W.  Craver,  Director, 

Engineering  Societies  Library, 

New  York,  N.  Y. 


29  West  Thirty-ninth  Street, 
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ACCIDENTS 

After-Treatment  of  Injdred  Workmen.  The  After-Treatment  of  Injured  Work- 
men at  the  North  Staffordshire  Massage  Center,  T.  Lister  Llewellyn.  Colliery 
Guardian,  vol.  120.  no.  3112,  Aug.  20,  1920,  pp.  517-520,  15  figs.  Employers 
of  coal  and  iron  industries  are  united  in  North  Staffordshire  district  in  mutual 
indemnity  society,  and  "center"  has  been  established  and  financed  by  them 
for  free  treatment  of  injured  workmen  in  receipt  of  compensation.  Number 
of  workmen  treated,  average  attendance  and  analyses  of  cases  are  given  in 
tables. 

AERODYNAMICS 

Streamline  Bodies,  Fluid  Resistance  on.  Fluid  Resistance  on  Bodies  of  Ap- 
proximately Streamline  Form,  J.  R.  Pannell.  Aeronautical  Jl.,  vol.  24,  no.  117, 
Sept.  1920,  pp.  498-504,  3  figs.  Attention  is  directed  chiefly  to  case  where  only 
properties  of  fluids  upon  which  motion  depends  are  viseovity  and  density, 
through  brief  mention  is  made  of  instances  where  acceleration  due  to  gravity 
is  important. 

AERONAUTICAL   INSTRUMENTS 

Curve  Indicators.  Curve  Indicators  (Les  indicateurs  a  courbes),  H.  Petit.  Techni- 
que Automobile  et  Aerienne,  vol.  2,  no.  109,  second  quarter,  1920,  pp.  45-51, 
7  figs.  Principle  of  operation  and  construction  of  two-needle  indicators. 
(Concluded.) 

AERONAUTICS 

British  Advisory  Committee  for  Aeronautics.  Some  Points  of  Importance  in 
the  Work  of  the  Advisory  Committee  for  Aeronautics.  Aeronautical  Jl., 
vol.  24,  no.  117,  Sept.  1920,  pp.  479-488  and  (discussion),  pp.  489-495,  1  fig. 
Survey  of  work  of  Aeronautical  Committee. 

Lifting  Surfaces,  Theory  of.  Theory  of  Lifting  Surfaces — I  and  II,  L.  Prandtl. 
Aeronautics,  vol.  19,  nos.  358  and  359,  Aug.  26  and  Sept.  2,  1920,  pp.  164-165 
and  185-186.  Aug.  26:  Formula?  establishing  relation  between  distribution 
of  lift  along  span,  configuration  and  resistance  of  wing.  Sept.  2:  Theory  of 
multiplanes.     Translated  from  the  German. 

Nomenclature.  Nomenclature  for  Aeronautics.  Nat.  Advisory  Committee  for 
Aeronautics,  Report  no.  91,  1920,  41  pp.,  20  figs,  on  three  supp.  plates.  Nomen- 
clature and  list  of  symbols  approved  by  Executive  Committee  of  National 
Advisory  Committee  for  Aeronautics. 

AEROPLANE   ENGINES 

Intake  Manifolds.  Desiging  a  Compact  Intake  Manifold.  Automotive  Industries, 
vol.  43,  no.  9,  Aug.  26,  1920,  pp.  416-417,  4  figs.  Design  of  intake  manifold 
used  in  Liberty  six  aircraft  engine. 

International  Exposition.  Aero-Engines  at  the  Crystal  Palace.  Flight,  vol.  12, 
nos.  33  and  34,  Aug.  12  and  19,  1920,  pp.  884-887  and  904-906,  14  figs.  Review 
of  developments  with  special  reference  to  German  models  exhibited. 

The  International  Aero  Exhibition.     Automobile  Engr.,  vol.  11,  no.  141, 
Aug.  1920,  pp.  319-322,  13  figs.     Notes  on  engines  exhibited. 

Preiqnition.  Increase  in  Maximum  Pressures  Produced  by  Preignition,  S.  W. 
Sparrow.  Automotive  Industries,  vol.  43,  no.  11,  Sept.  9,,  1920,  pp.  520-521, 
1  fig.  Indicator  diagrams  showing  pressure  attained  in  cylinder  when  preigm- 
tion  occurs,  obtained  in  course  of  investigation  of  effect  of  compression  ratio 
on  altitude  performance  conducted  for  Nat.  Advisory  Committee  for  Aero- 
nautics at  Bur.  of  Standards. 

Radiators.  Pressure  Drop  in  Radiator  Air  Tubes,  S.  R.  Parsons.  Nat.  Advisory 
Committee  for  Aeronautics,  report  no.  88,  1920,  11  pp.,  10  figs.  Steel  tube 
0.04  in.  in  outside  diameter  and  20  in.  long  with  static  pressure  opening  near 
center  was  stretched  through  air  tube  of  radiator  and  used  to  measure  static 
pressure  in  stream  of  air  passing  through  radiator  tube.  It  was  concluded 
that  drop  in  static  pressure  in  air  steam  through  cellular  radiator  and  pressure 
gradient  in  air  tubes  are  practically  proportional  to  square  of  air  flow  for  given 
air  density. 


Rolls-Royce.  The  Rolls-Royce  Aircraft  Engines  Described  and  Illustrated — IV. 
Automotive  Industries,  vol.  43,  no.  8,  Aug.  19,  1920,  pp.  367-369,  6  figs.  Fuel- 
supply  system  and  epicyclic  reduction  gear  which  is  said  to  be  very  compact 
and  has  advantage  of  not  changing  position  of  propeller  hub.  Table  appended 
gives  calculated  stresses  in  gears  and  other  data. 

AEROPLANE   PROPELLERS 

Design.  Screw  Propellers,  M.  A.  S.  Riach.  Aeronautics,  vol.  19,  no.  359,  Sept.  2, 
1920,  pp.  179-181,  1  fig.  Formulae  for  axial-thrust  blade  element.  (Continuation 
of  serial.) 

AEROPLANES 

Austrian  W.  K.  F.  The  Austrian  W.  K.  F.  Sporting  Biplane.  Flight,  vol.  12, 
no.  34,  Aug.  19,  1920,  pp.  901-903,  7  figs.  Dimensions:  Span.  17  ft.  3  in.; 
chord,  3  ft.  3  in.;  overall  length,  14  ft.  4}^  in.;  overall  hpight,  7  ft.;  area  of  main 
plains,  101  sq.  ft.;  weight,  fully  loaded,  740  lb.;  speed,  maximum,  81  m.p.h. 

Centering  of.  Centering  of  Aeroplanes  (Centrage  des  avions),  L.  Huguet.  Vie 
Technique  et  Industrielle,  vol.  1,  no.  10,  July  1920,  pp.  303-306,  2  figs.  Tech- 
nical study  of  best  position  for  center  of  gravity.     (Concluded.) 

Helicopters.  Modern  Helicopters  (Les  hSlicopteres  modernes),  Jean-Abel  Lefranc. 
Nature  (Paris),  no.  2414,  July  10,  1920,  pp.  21-30,  16  figs.  Types  developed, 
notably  Croker-Hewitt  and  Damblanc-Lacoin. 

Incidence  Wires.  Incidence  Wires.  Hilda  P.  Hudson.  Aeronautical  Jl.,  vol.  24, 
no.  1 17,  Sept.  1920,  pp.  505-516,  3  figs.  Inclusion  of  incidence  wires  in  strength 
calculations  by  method  of  strain  energy.  Little  difference  is  found  in  normal 
flight  conditions,  but  inclusion  shows  large  changes  in  wing  loads  in  nose  diving 
and  in  center  section  loads  with  broken  flying  wire. 

Military  Germany.  The  Development  of  German  Military  Aircraft  During  the 
War  (Die  Entwicklung  deutscher  Heeresflugzeuge  im  Kriege),  W.  Hoff. 
Zeitschrift  des  Vereines  deutscher  Ingenieure,  vol.  64,  nos.  27  and  28,  July  3 
and  10,  1920,  pp.  493-499  and  523-528,  38  figs.  Describes  most  important 
exponents  of  different  construction  types  with  details  of  various  construction 
parts.  Data  on  number  of  German  aeroplanes  at  the  front  and  successful 
flights  of  the  different  types.  Address  delivered  before  Sci.  for  Aviation  in 
Hamburg. 

Olympia  Show.  The  International  Aero  Exhibition — I.  Engr.,  vol.  130,  no.  3368, 
July  16,  1920,  pp.  52-54  and  p.  62,  17  figs.,  partly  on  supp.  plate.  Models 
exhibited. 

Passenger.  The  Airco  18  Aeroplane.  Eng.,  vol.  110,  no.  2851,  Aug.  20,  1920, 
pp.  238-240,  27  figs.,  partly  on  supp.  plate.  Designed  by  Aircraft  Manufacturing 
Co.,  Ltd.,  Hendon,  England,  for  passenger  and  goods  carrying  service  operated 
by  Aircraft  Transport  and  Travel,  Ltd.,  between  London  and  Paris  and  London 
and  Amsterdam.  Machine  is  capable  of  carrying  8  passengers  in  addition 
to  pilot  and  from  200  lb.  to  500  lb.,  of  baggage.  It  is  fitted  with  450-hp. 
Napier  engine  which  gives  500  hp.  at  2200  r.p.m.  and  drives  2-bladed  propeller 
through  gearing  at  1407  r.p.m. 

Slow-Speed.  The  Slow-Speed  Airplane,  F.  H.  Norton.  Aviation,  vol.  9,  no.  3, 
Sept.  1,  1920,  pp.  80-82,  8  figs.  Accounts  of  model  experiments  conducted 
in  order  to  determine  amount  of  lift  and  deflection  of  slipstream  for  machine 
having  large  portion  of  wings  in  slipstream  of  tractor  screws  and  using  trailing- 
edge  flaps  to  deflect  air  downward. 

Specifications,  U.  S.  Air  Service.  Specification  for  Gasoline  Level  Gages, 
no.  27,009-C,  Deb.  10,  1920;  Specification  for  Aircraft  Name  Plates,  no.  40.017, 
June  1,  1920;  Specification  for  Airplane  Parachutes  and  Parachute  Equipment, 
no.  40,009-B,  June  20,  1920;  Specification  for  Application  of  Fabric  to  Aerofoil 
Surfaces,  no.  24,108-C,  Jan.  25,  1920;  Specification  for  Bakelized  Fabric  Propel- 
lers, no.  29,514,  Apr.  1,  1920;  Specification  for  Reverse  Current  Relays,  no. 
27,105,  Feb.  15,  1920;  Specification  for  Silk  Thread  for  Use  in  Airplane  Con- 
struction, no.  16,015-A,  May  10,  1920;  Specification  for  Standard  Valves  for 
Oxygen  Supply  Tanks,  no.  27,082-A.  May  1,  1920;  Specification  for  Elastic 
Cord  for  Shock  Absorbers,  no.  26,501-E,  Apr.  20,  1920;  Specification  for  Water- 
'  proof  Fabric  Covers  for  Airplane  Engines,  Cockpits  and  Propellers,  no. 
26,751-A,  Jan.  20,  1920;  Specification  for  Air  and  Gasoline  Pressure  Gages,  no. 
27,080-A,  Dec.  16,  1919;  Specification  for  Power  and  Lighting  Cables  for 
Airplanes,  no.  27,074-A,  Mar.  10,  1920;  Specification  for  High  Manganese 
Steel  Spring  Wire,  no.  10,292,  May  20,  1920;  Specification  for  Airplane 
Enamels,  no.  14,028,  Dec.  15,  1919. 

Speed,  Measurement  of.  Note  on  Measurement  of  Speed  of  Airplanes,  J.  G. 
Coffin.  Aviation,  vol.  9,  no.  2,  Aug.  15,  1920,  pp.  54-55,  6  figs.  Graphical 
method  for  computation  and  interpretation  of  results  obtained  in  trials. 

TrMBER  Splices.  An  Investigation  into  Various  Types  of  Timber  Splices  for  Aero- 
plane Construction,  G.  W.  C.  Kaye  and  J.  Hudson  Davies.  Aeronautical 
Jl.,  vol.  21,  no.  117,  Sept.  1920,  pp.  517-525,  26  figs.  Tests  conducted  by 
Aeronautical  Inspection  Department,  Royal  Air  Force  "Straight"  splices 
with  contact  face,  either  flat  or  alternatively  serrated  and  meshed  are  recom- 
mended as  best  form  of  scarf  for  splicing  timber  which  ibjected  to 
bending  movement. 


228 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


Torpedoplanes.  German  Torpedoplanes  (Deutsche  Torpedoflugzeuge),  Werner 
v.  Langsdorff.  Schiffbau,  vol.  21,  no.  32,  June  30,  1920,  pp.  873-874.  Account 
of  types  used  successfully  during  war,  designed  by  K.  Roesner  of  the  Gotha 
car  shops,  developed  from  the  double-engine  giant  aeroplane  Gotha,  which 
is  also  constructed  as  a  seaplane.  Also  used  as  observation  planes  and  for 
transportation  of  troops  in  rapid  occupation  of  small  islands,  etc. 

Wings  Preliminary  Choice  of  a  Wing  Section,  W.  F.  Gerhardt,  B.  C.  Boulton 
and  L.  V.  Kerber.  Aerial  Age,  vol.  11,  no.  25,  Aug.  30,  1920,  pp.  839-841  and 
849.  Analytical  tests  are  suggested  for  preliminary  evaluation  of  aerofoils 
best   adapted   for  nlitions  of  aeroplane  design. 

The  Alula  High-Lift  Wing.     Aerial  Age,  vol.  11,  no.  25,  Aug.  30,  1920, 
pp.  836-838,  3  figs.     Data  on  wing  recently  developed  in  England. 

AIR  PUMPS 

Radojet.  The  Radojet  Air  Pump,  M.  C.  Stuart  and  Arthur  H.  Senner.  Jl.  Am. 
Soc.  Naval  Engrs.,  vol.  32,  no.  3,  Aug.  1920,  pp.  347-471,  32  figs.,  partly  on 
9  supp.  plates.  Results  of  tests  made  at  U.  S.  Naval  Eng.  Experiment  Station, 
Annapolis,  Md.  on  two  Radojet  air  pumps  manufactured  by  C.  H.  Wheeler 
Manufacturing  Co. 

AIRCRAFT  CONSTRUCTION   MATERIALS 

McCabe  Sleeve.  The  McCabe  Sleeve,  I.  E.  McCabe.  Aviation,  vol.  9,  no.  2, 
Aug.  15,  1920,  pp.  60-62,  2  figs.  McCabe  sleeve  is  a  wire-rope  fastener  applied 
by  use  of  mechanical  means  only  and  has  been  developed  chiefly  for  use  on  air- 
craft.    Method  of  forming  it  is  explaned. 

See  also  Wood,  Moisture-Resistant  Finishes. 

Determination  of  Resistance.  Determination  of  the  Resistance  of  Airship  Models, 
R.  H.  Smith,  Aviation,  vol.  9,  no.  2,  Aug.  15,  1920,  pp.  44-47.  Comparative 
value  of  Eiffel  and  bell-crank  aerodynamic  balances. 

AIRSHIPS 

Non-Rigid.  Model  Test  for  Strength  and  Deformation  of  Non-Rigid  Airship  Hulls, 
J.  C.  Hunsaker.  Aviation,  vol.  9,  no.  2,  Aug.  15,  1920,  pp.  53-54,  3  figs. 
Aircraft  Technical  Note,  Bureau  of  Construction  and  Repair,  Navy  Dept. 

ALCOHOL 

Synthetic.  Synthesis  of  Alcohol  by  Loisy  Process  (L'alcool  de  synthase  par  le  pro- 
cede  de  Loisy).  Journal  des  Usines  a  Gaz,  vol.  44,  no.  13,  July  5,  1920,  pp. 
193-195.  Reaction  consists  of  absorption  of  ethylene  by  concentrated  sulphuric 
acid  with  formation  of  sulphovinic  acid,  saponification  of  this  by  water,  with 
regeneration  of  dilute  sulphuric  acid  and  production  of  alcohol. 

ALLOY  STEELS 

Heat  Treatments  for.  Some  Commercial  Heat  Treatments  for  Alloy  Steels,  A.  H. 
Miller.  Mech.  Eng.,  vol.  42,  no.  9,  Sept.  1920,  pp.  506-508,  11  figs.  Deals 
with  heat  treatment  of  alloy  steels  used  for  structural  purposes,  specially  of 
nickel  and  nickel-chrome  steel,  and  described  series  of  tests  which  were  con- 
ducted to  determine  effect  of  various  heat  treatments  on  samples  of  same 
chemical  composition,  results  being  illustrated  by  series  of  photomicrographs 
showing  effect  of  different  adjustments  of  temperature,  time  and  rate  of  cooling 
of  heat  treatment. 

Impact  Tensile  Tests.  Impact  Tensile  Tests  with  Alloy  Steel  (Schlagzugversuche 
mit  Sonderstahlrn),  A.  Gessner.  Stahl  u.  Eisen,  vol.  40,  no.  23,  June  10, 
1920,  pp.  781-783,  1  fig,  Results  of  impact  tests  show  that  alloy  steels  of 
pronounced  tenacity,  even  up  to  a  tensile  strength  of  100  kg.  per  sq.  mm. 
and  in  spite  of  the  extremely  short  duration  of  the  impact  stress — 0.003  to  0.005 
sec. — give  higher  values  for  elongation,  construction  and  resilience  than  those 
with  steady  stress  in  the  static  tests. 

Manufacture.  The  Production  of  Tool  Steel,  Fred.  R.  Daniels.  Machy.  (N.Y.), 
vol.  27,  no.  1.  Sept.  1920,  pp.  42-46,  8  figs.  Processes  employed  in  steel  mill 
of  Ludium  Steel  Co.,  Watervliet,  N.Y.,  which  is  engaged  exclusively  in  manu- 
facture of  tool  and  special  alloy  steels. 

ALLOYS 

Developments.  Alloys  of  the  Past  and  Present,  Colin  G.  Fink.  Chem.  &  Metal- 
lurgical Eng.,  vol.  23,  no.  10,  Sept.  8,  1920,  pp.  471-473,  2  figs.  Review  of 
recent  developments  in  production  of  pure  metals,  ferroalloys,  bronzes  and 
brasses  and  of  increasing  uses  for  less  common  metals  and  their  alloys.  Research 
suggestions  for  production  of  special  alloys. 

Electrical  Melting.  Electrical  Melting  of  Alloys — XIII,  H.  W.  Gillett.  Foundry, 
vol.  48,  no.  364,  Sept.  I,  1920,  pp.  693-695.  Future  of  electric  furnace  in 
alloy  industry  is  considered  as  a  whole  and  in  reference  to  different  types  of 
furnaces  and  possibilities  of  each  class. 

ALUMINUM 

Nickel  Platino.  Nickel  Plating  of  Aluminum  (Nickelage  de  l'aluminium),  Lfon 
Guillet  and  M.  Gasnier.  Revue  de  Mdtallurgie,  vol.  17,  no.  5,  May  1920, 
pp.  351-359,  10  figs.  Results  obtained  by  first  roughening  surface  of  aluminum 
with  sand  blast,  also  with  preliminary  copper  plating  before  plating  with  nickel. 

Wire  Joints.     Investigations  of  the  Size  and  Durability  of  Wire  Joints  with  Special 

Regard  to  Aluminum  (Untersuchungen  liber  die  Grosse  und  Bestandigkeft  von 

Eontaktverbindungen   unter   Usonderer  Berucksichtigung  des   Aluminums), 

I. .If  Ricbtcr.     Elektrotcchnische  Zeitschrift,  vol.  41,  nos.  18,  19,  20,  21,  22 

and  23,  May  6,  13.  20,  27,  June  10,  1920,  pp.  345-351,  367-370,  386-392.  409-413, 

•33  136  and    148  U52,   19  figs.     Results  of  investigations  extending  over  Z]4 

years  of  421  screwed,  riveted,  soldered  and  twisted  joints  of  aluminum  and 

other  metallic  wires  showed  that  in  every  respect  satisfactory  screw  and  solder 

r.ts  between  aluminum  and  other  metals  are  possible;  twisted  and  riveted 

J"1"'     "  unreliable;  position  of  metals  to  be  joined  in  the 

mportant  Iwaring  on  size  and  durability  of  the 

joints. 


ALUMINUM  ALLOYS 

Aluminum-Copper.  Some  Theoretical  Principles  of  Alloying,  Robert  J.  Anderson. 
Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  9,  Aug.  25,  1920,  pp.  317-320,  6  figs. 
Discussion  of  possible  applications  of  such  general  concepts  as  may  be  drawn 
from  equilibrium  diagram,  heat  of  alloy  formation,  thermit  reaction,  diffusion 
and  solution  to  problems  connected  with  production  of  aluminum-copper  alloys 
in  the  foundry. 

Industrial  Uses.  Alloyed  Aluminum  as  an  Engineering  Material,  G.  M.  Rollason. 
Mech.  Eng.,  vol.  42,  no.  9,  Sept.  1920,  pp.  495-500,  11  figs.  Traces 
improvement  in  development  of  commercial  alloys,  presenting  in  connection 
therewith  photomicrographs  on  alloys  commonly  used,  discusses  subject  of 
casting  of  aluminum  as  well  as  methods  employed  in  both  cold  and  hot 
rolling  of  metal,  and  visualizes  possible  future  uses  of  aluminum  and  its 
various  alloys. 

Uses  in  Automotive  Industry.  Aluminum  Alloys,  Zav  Jeffries.  J!.  Soc.  of  Auto- 
motive Engrs.,  vol.  7,  no.  3,  Sept.  1920,  pp.  295-299  and  p.  305,  14  figs.  Effect 
of  aluminum  alloying  on  its  physical  properties,  and  uses  of  aluminum  alloys 
in  automotive  industry. 


See  also  Duralumin. 


AMMONIA 


Synthetic.  The  Direct  Synthetic  Ammonia  Process,  R.  S.  Tour.  Jl.  Indus.  &  Eng. 
Chem.,  vol.  12,  no.  9,  Sept.  1920.  pp.  844-852,  7  figs.  General  outline  of  process 
as  developed  by  Fritz  Haber,  of  Karlsruhe,  Germany,  and  C.  Bosch,  of  Hadische 
Anilin  und  Soda  Fabrick  of  Ludwingshafen,  Germany. 

APPRENTICES,  TRAINING   OF 

Ford  Motor  Co.  Training  300  Apprentice  Die-Makers  with  One  Instructor, 
Norman  G.  Shidle.  Automotive  Industries,  vol.  43,  no.  10,  Sept.  2,  1920, 
pp.  472-475,  6  figs.     Course  given  at  plant  of  Ford  Motor  Co. 

AQUEDUCTS 

Reinforced-Concrete.  The  Construction  of  the  Pouilles  Aqueduct  (L'acheve- 
ment  de  l'aqueduc  des  Pouilles).  Genie  Civil,  vol.  77,  no.  6,  Aug.  7,  1920, 
pp.  105-109,  13  figs.     Details  of  reinforced-concrete  siphones.     (Concluded.) 


AUTOMOBILE   ENGINES 

Aluminum  in.  The  Status  of  Aluminum  in  the  Automobile  Engine,  J.  Edward 
Schipper.  Automotive  Industries,  vol.  43,  no.  10,  Sept.  2,  1920,  pp.  468-470, 
6  figs.  After  five  years  of  development,  engineers  are  unable  to  agree  as  to 
future  of  lighter  metal.  Most  of  those  who  are  using  it  for  pistons  are  firm 
believers,  but  there  seems  to  be  limit  in  size.  It  is  popular  for  crankcase 
housings,  but  has  not  been  adaptable  for  axle  manufacture. 

Connecting  Rods.  Seventy-Five  Operations  Give  Accuracy  in  Connecting  Rod 
Production,  J.  Edward  Schipper.  Automotive  Industries,  vol.  43,  no.  11, 
Sept.  9,  1920,  pp.  522-526,  14  figs.  Production  methods  for  manufacturing 
connecting  rods  used  on  Marmon  cars. 

Off-Set.  The  Off -Set  Motor  (Les  Moteurs  desaxes),  H.  Petit.  Vie  Automobile, 
vol.  16,  no.  711,  Aug.  10,  1920,  pp.  293-295,  9  figs.  Graphs  showing  comparative 
lateral  pressures  in  cylinder  for  ordinary  type  and  off-set  type.  In  off-set 
motor  center  of  crank  does  not  lie  in  projection  of  axis  of  cylinder. 

Pistons.  Cast-iron  and  Aluminum  Piston,  Fred  H.  Colvin.  Am.  Mach.,  vol.  53, 
no.  9,  Aug.  26,  1920,  pp.  416-421,  18  figs.  Methods  used  by  builders  of  Stude- 
baker  and  Oakland  cars  in  machining  their  pistons. 

New  Type  Aluminum  Piston  in  Cole.  Motor  Age,  vol.  38,  no.  9,  Aug.  26, 
1920,  pp.  13  and  29.  It  is  said  that  an  aluminum  piston  that  will  not  "slap" 
or  stick  has  been  developed  by  Cole  engineers.  Such  piston  is  claimed  to  have 
worked  satisfactorily  in  trials  at  Indianapolis  motor  speedway  under  A.  A.  A. 
suction.     No  details  of  piston  are  given. 

Radiators.  Special  Methods  for  Making  Radiators,  Fred  H.  Colvin.  Am.  Mach.. 
vol.  53,  no.  4,  July  22,  1920,  pp.  176-177,  5  figs.  Methods  of  assembling 
soldering  and  testing  radiators. 

Sleeve-Valve.  A  New  Sleeve-Valve  Motor:  The  Serex.  Auto,  vol.  25,  no.  35, 
Aug.  26,  1920,  pp.  896-897,  3  figs.  Original  features  are  that  main  inlet  and 
exhaust  ports  are  differently  located  from  either  Argyll  or  Knight,  that  it 
possesses  separate  fuel  admission,  and  that  although  it  is  a  four-stroke  motor, 
piston  co-operates  with  sleeve  to  determine  opening  and  closing  of  inlet, 
exhaust  and  fuel  admission  ports. 

Starter  Ring  Gear.  Flywheel  Starter  Ring  Gears,  Fred  H.  Colvin.  Am.  Mach., 
vol.  53,  no.  11,  Sept.  9,  1920,  pp.  513-515,  1  fig.  Manufacture  by  Ford  Motor 
Co.  of  steel  ring  gear  that  bolts  to  flyweel  and  which  obviates  broken  teeth 
as  well  as  undue  wear. 

See   Igniton;   Research,    Industrial   Laboratories. 


AUTOMOBILE   FUELS 

Combustion  of,  Regulation.  Combination  of  Fuels  in  Internal-Combustion 
Engines  C.  F.  Kettering.  Jl.  Soc.  of  Automotive  Engrs.,  vol.  7,  no.  3,  Sept. 
1920,  pp.  224-227.  Regulating  combustion  by  addition  of  chemicals  to  fuels. 
It  is  visualized  that  if,  for  example,  automotive  industry  could  get  chemical 
industry  to  increase  coal-tar  production  of  country,  enabling  aniline  to  be 
sold  at  $2  per  gal.,  and  automotive  industry  would  use  1  per  cent,  then  compres- 
sion of  automobile  engines  could  be  raised  to  100  lb.  and  thus  efficiency  of 
normal  running  almost  doubled. 
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AUTOMOBILES 

Assembling.  Motor  Car  Assembling  at  Hudson  Plant  Iron  Age,  vol.  105,  no  18 
April  29,  1920,  pp.  1219-1221,  3  figs.-  Parts  enter  building  separately  through 
doors  at  convenient  points  and  are  assembled,  painted  and  dried  on  nine 
parallel  conveyor  lines. 

Automobile  Boat.  The  Miller-Metcalf  "Amphyglider."  Autocar,  vol.  45,  no.  1297, 
Aug.  28,  1920,  pp.  373-374,  4  figs.     Automobile  boat  driven  by  air  propeller. 

Fkont  Axles,  Machining  op.  Machining  Front  Axles,  Fred  H.  Colvin  Am. 
Mach.,  vol.  53,  no.  12,  Sept.  16,  1920,  pp.  553-555,  8  figs.  Operations  applied 
by  Columbia  Axle  Co.,  Cleveland,  Ohio. 


B 


BARGES 

Reinforced-Concrete.  Construction  of  Reinforced-Concrete  Ocean-Going  Barges 
(La  construction  des  chalands  de  mer  en  beton  arme),  H.  deLauriston  Genie 
Civil,  vol.  77,  no.  8,  Aug.  21,  1920,  pp.  145-148,  8  figs.  Lezard,  first  of  set 
being  constructed  for  coal  traffic  between  England  and  France.  Dimensions: 
Length,  50  m.;  width,  10  m.;  draught,  5.25  m.;  displacement,  1100  tons. 

BATTERIES 

Standard  Cells.  A  New  Form  of  Standard  Cell,  C.  J.  Rodman  and  Thos.  Spooner. 
Thirty-eighth  General  Meeting  of  Am.  Electrochemical  Soc,  Sept.  30  to  Oct.  2, 
1920,  paper  no.  8,  pp.  49-63,  6  figs.  Cadmium  cell  with  usual  ingredients 
but  having  container  of  hard  glass.  Instead  of  common  H-type,  compact 
concentric  arrangement  is  employed. 

BEAMS 

Continuous.  Calculation  of  Continuous  Beam  Supported  on  Elastic  Columns 
(Calcul  des  poutres  continues  sur  piliers  elastiques),  J.-P.-L.  Busset-Schiller. 
Bulletin  technique  de  la  Suisse  romande,  vol.  46,  no.  16,  Aug.  7,  1920,  pp.  185- 
187,  6  figs.     Technical  study.     (To  be  continued.) 

Reinforced-Concrete.  Reinforcement  for  Diagonal  Tension,  W.  S.  Thomson, 
W.  A.  Slater,  Mr.  Thompson,  Sanford  E.  Thompson  and  Duff  A.  Abrams. 
Concrete,  vol.  17,  no.  2,  Aug.  1920,  pp.  43-46,  2  figs.  Discussion  of  paper 
by  Edward  Godfrey  published  in  July  issue  of  Concrete.  Mr.  Godfrey  criticied 
employment  of  vertical  stirrups  as  diagonal  tension  reinforcement  for  concrete 
beams.  Present  writers  argue  in  favor  of  such  stirrups  and  also  comment 
on  Mr.  Godfrey's  suggested  ideal  method  of  reinforcing  for  diagonal  tension. 

BEARINGS 

Self-Lubricating.  A  New  Self-Lubricating  Material.  Textile  World  Jl.,  vo  1  58, 
no.  11,  Sept.  11,  1920,  p.  41.  "Cellugraph"  bearings  and  bushings  made  of 
hard  wood,  usually  maple,  impregnated  by  special  chemical  process  which  is 
claimed  to  form  basis  of  practically  inexhaustible  supply  of  lubricant. 

BEARINGS,   BALL 

Three-Area  Contact.  Manufacturing  Three-Area  Contact  Ball  Bearings.  Machy. 
(N.  Y.),  vol.  27,  no.  1,  Sept.  1920,  pp.  34-36,  16  figs.  Description  of  manu- 
facturing, inspection  and  assembling  methods  used  in  shops  of  Federal  Bearings 
Co.,  Inc.,  Poughkeepsie,  N.Y.  in  producing  three-area  ball  bearings.  Second 
of  two  articles. 

BELTING 

Specifications.  Notes  on  Operation  and  Care  of  Leather  Belting,  H.  T.  Clawson. 
Belting  and  Transmission,  vol.  17,  no.  4,  Aug  20,  1920,  pp.  31-34,  5  figs. 
Navy  Department  specifications.     Rules  for  calculation. 

BLAST-FURNACE   GAS 

Burners.  New  Burner  for  Blast  Furnace  Gas,  Donald  N.  Watkins.  Blast  Furnace 
and  Steel  Plant,  vol.  8,  no.  9,  Sept.  1920,  pp.  499-505,  14  figs.  Stcinbart 
burner  as  used  in  blast  furnaces  at  Lorain  Works  of  National  Tube  Co.  Auto- 
matically regulates  air  for  burner. 

BLAST   FURNACES 

Design.  Design  of  Shaft  Base  and  Framework-  for  Blast  Furnaces  (Bauart  der 
Schachttrager  und  des  Geriistes  fur  Hoehofen),  B.  Cellar.  Stahl  u.  Eisen, 
vol.  40,  no.  29,  July  22,  1920,  pp.  965-969,  6  figs.  Details  of  older  and  newer 
types,  and  description  of  a  new  construction  of  shaft  base  by  use  of  which 
from  tapping  platform  a  free  view  and  undisturbed  operation  can  be  obtained 
as  well  as  easy  access  to  all  parts  of  boshes  and  furnace  shaft.  Gives  load 
assumptions  and  steel  stresses  in  general  use  for  blast-furnace  frameworks. 

BLIND 

Employment  of.  Cleveland  Shops  Open  to  Blind  Workers.  Eva  B.  Palmer.  Iron 
Age,  vol.  106,  no.  10,  Sept.  2,  ! 920,  pp.  569-572,  4  figs.  Sixty-nine  manu- 
facturing operations  now  performed  in  that  city  by  sightless,  principally  in 
metal-working   industries.     Workers   prove   efficient 

BLOWERS 

Turbo,  Single-Stage.  Single-Stage  Turbo-Blower  Operating  Normally  at  22,000 
R.P.M.  Power,  vol.  52,  no.  9,  Aug.  31,  1920,  pp.  327-328,  4  figs.  Capable 
of  compressing  in  single  stage  4000  cu.  ft.  of  free  air  per  min.  to  21  lb.  per  sq. 
in.  with  rotor  running  at  top  speed  of  1400  ft.  per  sec.  Turbine  develops 
normally  300  hp.  and  weighs  6.7  lb.  per  horsepower. 

BOILER   FEEDWATER 

Heating.  Feed  Heating  for  Land  Power  Stations — II  and  III,  K  Baumann.  Engr., 
vol.  130,  nos.  3372  and  3373,  Aug.  13  and  20,  1920,  pp.  150-152  and  127-130, 
5  figs.  Fundamental  principles  governing  enonomy  of  power  stations.  Com- 
parison of  heat  comsumption  of  prime  mover  with  various  methods  of  heating 
feedwater  by  steam. 


BOILER   OPERATION 

Combustion  Control.     Indicators  for  Carbon  Dioxide  and  Oxygen  in  Air  and  Flue 

. _     Gas,  L.  H.  Milligan,  D.  O.  Crites  and  W.  S.  Wilson.     Dept.  of  Interior,  Bur. 

nf  Mines,  technical  paper  238,  1920,  23  pp.,  12  figs.     Instruments  designed  in 

chemical   research   laboratory   at  Pittsburgh   experiment  station   of  Bureau 

of  Mines. 

■    '.     BOILERS 

~*»  ■■■ 

Heat  Transfer  in  Flues.     Heat  Transfer  in  Flues,  Lawford  H.  Fry.     Eng  ,  vol  110 
n    r   no.  2852,  Aug.  27,  1920,  pp.  265-268,  5  figs.     Formula)  are  derived  and  their 
experimental  and  mathematical  bases  explained. 

Horizontally  Baffled.  Horizontally  Baffled  Boilers.  Power  Plant  Eng.,  vol.  24, 
no.  17,  Sept.  1,  1920,  pp.  834-836,  4  figs.  Describes  series  of  four  tests  con- 
ducted on  one  unit  of  installation  to  ascertain  whether  arrangement  of  horizontal 
baffling  suitable  for  attaining  high  capacities  would  prejudice  efficiencies 
obtainable  at  lower  ratings.  It  was  found  that  arrangement  of  baffling  which 
is  especially  suitable  for  obtaining  maximum  capacities  does  not  affect  adversely 
efficiencies  obtained  at  lower  ratings. 

Inspection.  Value  of  Steam  Boiler  Inspection  at  Mines,  H.  M.  Motherwell.  Coal 
Industry,  vol.  3,  no.  9.  Sept.  1920,  pp.  437-440.  Statistics  are  included  which 
show  that  one  boiler  in  seven  is  defective,  one  in  three  has  scale,  and  one  in 
seventy  is  dangerously  affected. 

See  also  Welding,  Boiler  Repairs. 

BORING   MACHINES 

Crankcase  Bearings.  A  Machine  for  Boring  Line  Bearings,  J.  V.  Hunter.  Am. 
Mach.,  vol.  53,  no.  4,  July  22,  1920,  pp.  162-163,  4  figs.  Machine  used  for 
boring  and  reaming  bearings  of  automotive  crankcase. 

BRASS 

Special.  Special  Brass  (Les  laitons  spGciaux),  Leon  Guillet.  Memoires  et  Compte 
rendu  des  Travaux  de  la  Soci£t6  des  IngSnieurs  Civils  de  France,  vol.  73,  nos. 
1,  2,  3,  Jan.-March  1920,  pp.  154-182,  25  figs.,  partly  on  supp.  plate.  Special 
brass  is  defined  to  be  any  copper-zinc  alloy  with  which  any  other  metal  or 
other  metals  have  been  incorporated.  Results  of  experimental  determination 
of  properties  of  such  alloys  are  given,  and  a  general  theory  of  combinations 
of  binary  alloys  with  third  metal  is  developed. 

See  also  Copper,  Extruded  Rods. 

BRICK 

Standard-Size.  Why  There  Should  be  a  Standard  Size  for  Common  Brick,  William 
Carver.  Brick  &  Clay  Rec.,  vol.  56,  no.  12,  June  1,  1920,  pp.  1105-1106. 
Paper  read  before  Common  Brick  Manufacturers'  Assn.  at  meeting  held  in 
Feb.,  when  Assn.  adopted  2yi  x  Z$i  x  8  in.  as  standard-size  brick. 

BRIDGES,   CONCRETE 

See  Bridges,  Railway,  Concrete. 

BRIDGES,   LIFT 

Bascule.  Chicago  Bascule  Bridge — Design  and  Operating  Features,  Hugh  E. 
young.  Eng.  News-Rec,  vol.  85,  no.  11,  Sept.  9,  1920,  pp,  508-514,  10  figs. 
Four-truss  duplex  construction  of  double-deck  bridge.  Emergency  grip 
brakes.     Interlocked  control  of  gates,  locks,  safety  devices  and  machinery. 

BRIDGES,   RAILWAY 

Lift-Span.  Novel  Falsework  Method  Used  on  New  Haven  Bridge.  Ry.  Age 
vol.  69,  no.  11,  Sept.  10,  1920,  pp.  433-438,  11  figs.  Bridge  had  to  be  erected 
in  such  a  manner  as  to  maintain  an  open  channel  at  all  times  and  to  permit 
opening  and  closing  of  old  draw  span. 

BRIDGES,   STEEL 

Alloy  Steels  for.  Economical  Use  of  Alloy  Steel  for  Bridge  Construction  (De 
l'emploi  6conomique  des  alliages  d'acier  dans  la  construction  des  ponts), 
J.-A.-L.  Waddell.  Comptes  rendus  de  Seances  de  l'Academie  des  Sciences, 
vol.  171,  no.  2,  July  12,  1920,  pp.  80-83.  It  is  prescribed  that  if  R  is  ratio  of 
prices  per  unit  of  two  steels  considered,  and  R  inverse  ratio  of  their  elastic 
limits,  then  it  is  economical  to  use  the  higher  prices  when  R  R.  is  less  than  1. 
Examples  are  worked  out. 

Testing.  New  Regulations  of  the  French  Ministry  of  Public  Works  for  the  Calcula- 
tion and  Testing  of  Metallic  Bridges.  Bui.  Int.  Ry.  Assn.,  vol.  2,  no.  7, 
July  1920,  pp.  434-458,  6  figs.  Regulations  are  applicable  to  (1)  underbridges 
carrying  normalgage  lines  of  rails,  (2)  underbridges  carrying  metergage  lines 
of  rails,  (3)  overbridges  carrying  roads,  and  (4)  canal  bridges.  Translated 
from  Annates  des  Ponts  et  Chaussees. 

BRIDGES,   SUSPENSION 

New  York-New-  Jersey.  The  Proposed  Victory  Bridge  Over  the  Hudson  Between 
New  York  City  and  Weekawken,  Robert  Imlay.  Architectural  Rec,  vol.  48 
no.  3,  Sept.  1920,  pp.  219-223,  4  figs.     Suggested  design. 

BUILDING  CONSTRUCTION 

Costs.  When  Will  Building  Costs  be  lower?  Brick  &  Clay  Rec,  vol.  57,  no  3 
Aug.  10,  1920,  pp.  218-219,  2  figs.  Study  made  by  Fuller  Indus.  Eng.  Corp. 
It  is  believed  that  no  great  financial  depression  will  ultimately  affect  cost  of 
materials  and  labor  but  that  decline  in  building  costs  will  be  small  and  slow 
to  follow  downward  trend  of  other  commodities  because  of  great  demand  of 
building  space,  which  will  not  be  changed,  until  shortage  due  to  war  has  been 
eliminated. 
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Porous  Concrete  Slabs.  New  Material  Used  in  Manufacturing  Building  at 
Newark,  N.  J.  Am.  Architect,  vol.  118.  no.  2331,  Aug.  25,  1920,  pp  255-260, 
15  figs.  Poroux-concrete  slabs.  Mechanically  produced  pellets  of  neutral 
wax-like  material  are  added  to  concrete.  After  slab  is  formed  pellets  are 
removed  by  application  of  heat. 

Statistics  of  New  Construction  Throughout  United  States.  Public  Rebels 
Against  Closed  Shop  System.  Iron  Trade  Rev.,  vol.  67,  no.  8,  Aug.  10,  1920, 
pp.  505-508,  1  fit:.  While  building  permits  in  United  States  show  increase-  in 
recent  months,  it  is  generally  estimated  that  twice  as  much  construction 
would  be  undertaken  as  at  present  if  labor  conditions  were  more  stable. 


CABLES,   ELECTRIC 

Underground.  Underground  Electric  Cables  (Cables  souterrains  d'alimentation), 
L.  Sekutowiez.  Industrie  des  Tramways  et  Chemins  de  Fer,  vol.  14,  nos. 
161-162,  Mav-June  1920,  pp.  85-100,  14  figs.  Technical  conditions  with  which 
armored  cables  must  comply.  Aluminum  as  conductor.  Data  on  direction 
of-  underground  cables.  (Concluded.)  Report  prepared  for  presentation 
to  the  International  Congress  which  was  to  be  held  at  Budapest  in  1914. 

Unipolar.  Unipolar  Cables  with  Lead  Sheathing  (Cables  unipolaires  sous  enveloppe 
de  plomb),  P.  Capdeville.  Revue  generale  de  l'ElectricitS,  vol.  8,  no.  6, 
Aug.  7,  1920,  pp.  177-181,  8  figs.  Formulae  for  calculating,  for  a  given  network, 
currents  and  voltages  induced  in  lead  and  their  influence  on  the  characteristics 
of  copper  conductor. 

CABLEWAYS . 


CASE-HARDENING 

Gas  Furnace  for.  City  Gas  as  a  Case-hardening  Agent,  H.  M.  Crawford.  Metal 
Trades,  vol.  11,  no.  9,  Sept.  1920,  pp.  386-388,  3  figs.  Results  of  carburizing 
low-carbon  steel  for  seven  hours  in  illuminating  gas  at  various  temperatures. 
Sketch  of  gas-carburizing  furnace. 

CELLULOSE 

Acetate,  Manufacture  of.  Manufacture  of  Cellulose  Acetate,  Maurice  Deschiens. 
Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  11,  Sept.  15,  1920,  pp.  533-536,  1  fig. 
Generalities  on  cellulose  acetates.  Esterification,  Operating  conditions, 
Industrial  manufacture  by  acetylatipn  of  modified  or  natural  cellulose  with  or 
without  solution  of  cellulose  in  esterifying  bath. 

CEMENT   GUN 

Uses.  Cement  Gun  and  Its  Uses  (Le  cement-gun  et  ses  applications  ge'nerales), 
M.  Bousquet.  Vie  Technique  et  Industrielle,  vol.  1,  nos.  10  and  11,  July  and 
Aug.  1920,  pp.  294-296  and  399-402,  9  figs.  Results  of  experiments  made  at 
experimental  laboratory  of  the  Conservatoire  national  des  Arts  et  Metiers, 
Paris,  France. 

CEMENT   MANUFACTURE 

State-Owned  Plant.  Should  the  State  Own  and  Operate  a  Plant  for  the  Manu- 
facture of  Portland  Cement?  J.  C.  Nagle.  Good  Roads,  vol.  20,  no.  8,  Aug.  25, 
1920,  pp.  92  and  94-95.  State-owned  plant,  it  is  claimed,  would  stabilize  market 
prices  and  reduce  fluctuations. 


Timber  Transportation.  Ropeways  for  the  Transport  of  Timber,  P.  Stephan. 
Eng.  Progress,  vol.  1,  no.  9,  Sept.  1920,  pp.  279-281,  10  figs.  Transport  upon 
wooden  runners  and  by  means  of  field  railways;  ropeways  for  wide  spans. 
Details  of  construction  and  economy. 

CAMS 

Design  of.  Rational  Study  of  Mechanisms  Operated  by  Cams  (Etude  rationnelle 
des  mechanismes  commandos  par  cames),  Octave  Lepersonne.  Revue  univer- 
sale des  Mines,  vol.  6,  no.  2,  July  15,  1920,  pp.  122-126.  Formula  for  dimen- 
sions for  cam  in  terms  of  those  of  return  springs. 

CANALS 

Electric  Traction  on.  Electric  Traction  on  Canals  (La  traction  £lectrique  sur 
les  canaux),  M.  Tumerelle.  Bulletin  de  la  Society  francaise  des  Electriciens, 
vol.  10,  no.  89,  May  1920,  pp.  187-198,  1  fig.  Economical  study  based  on 
results  of  operating  various  canals  electrically  in  France. 

Great  Lakes-Atlantic  Ocean.  The  St.  Lawrence  Route  and  Welland  Ship  Canal, 
Alex.  J.  Grant.  Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  9,  Sept.  1920,  pp.  425-434, 
11  figs.  Origin,  development  and  construction  of  canals  that  form  navigation 
system  connecting  Great  Lakes  with  Atlantic  Ocean  via  St.  Lawrence  Route. 

Locks.  The  Lock  Foundation,  Inner  Harbor  Navigation  Canal,  New  Orleans,  La — 
The  Problem  and  the  Solution,  Geo.  R.  Goathals.  Proe.  La.  Eng.  Soc,  vol.  6, 
no.  3,  June  1920,  pp.  134-158,  8  figs.  Lock  is  located  2000  ft.  measured  along 
canal  channel,  from  river.  Canal  prism  between  river  and  lock  will  be  125  ft. 
wide,  with  30  ft.jminimum  depth;  and  between  lock  and  lake,  bottom  width  of 
150  ft.  and  minimum  depth  of  30  ft.  will  be  provided.  Unique  feature  is  that 
high-level  pool  may  be  either  on  river  side  or  on  lake  side. 

Welland  Ship.  Progress  on  New  Welland  Ship  Canal.  Can.  Eng.,  vol.  39,  no.  11, 
Sept.  9,  1920,  pp.  319-330,  24  figs.,  partly  on  supp.  plate.  Estimated  quantities 
of  excavation,  concrete  and  embankments.  Review  of  canal's  history,  purpose, 
design  and  construction,  with  special  reference  to  1919  and  1920  work.  Program 
for  1921. 

CARBURETORS 

Kerosene.  A  New  Kerosene  Carburetor.  Automotive  Industries,  vol.  43,  no.  12, 
Sept.  16,  1920,  p.  561,  1  fig.  Kjellberg  carburetor.  Kerosene  is  mixed  with 
portion  of  air  required  for  combustion  and  mixture  heated  by  exhaust  heat. 
Further  on  toward  inlet  valves  extra  air  is  added. 

CARS 

Pipe  Connectors,  Automatic.  The  Beahm  Automatic  Connector  for  Train  Pipes. 
Ry.  Age,  vol.  69,  no.  11.  Sept.  10,  1920,  pp.  451-453,  5  figs.  Connector  differs 
from  other  types  in  gathering  arrangement,  in  method  of  attachment  to  coupler 
and  in  means  employed  for  coupling  to  cars  not  equipped  with  connectors. 

CARS,   FREIGHT 

Draft  Gears.  Draft  Gear  Tests,  U.  S.  R.  A. — Design,  Nature  and  Scope.  Ry. 
Rev.,  vol.  67,  nos.  11  and  17,  Sept.  11  and  18,  1920,  pp.  383-396  and  425-429, 
3  figs.  Action  and  comparative  merits  of  various  gears  from  viewpoint  of  impact 
and  buffing.  Discussion  of  developments  noted  in  rivet  shearing  and  impact 
tests.     (To  be  continued.) 

CARS,   REFRIGERATOR 

Gas-Eliminatino  System.  Refrigerator  Car  Gas  Eliminating  System.  Ry.  Mech. 
Engl  .  v., I    'it,  no.  H.  Aug    1920,  pp.  645-546,  1  fig.     Function  of  system  is  to 

itor  the  gases  produced  by  bacterial  action 
">  ''  let  refrigeration,  and  it  is  designed 

for  ,ling  system.     System  has  been  developed  and  is  now 

controlled  by  kerne  Refrigerator  Corporation,  Chicago. 


CENTRAL  STATIONS 

California.  The  Industrial  Load  in  California.  Elec.  World,  vol.  76,  no.  9,  Aug.  28, 
1920,  pp.  428-430,  2  figs.  Central  station  figures  for  first  quarter  of  year 
indicate  large  increases  in  industrial  load. 

Expansion  in  1920.  Central-Station  Expansion  in  1920.  Elec.  World,  vol.  76, 
no.  11,  Sept.  11,  1920,  pp.  518-520.  Analysis  of  returns  received  indicates 
that  about  1,500,000  kw.  will  be  added  to  generating  capacity  of  central 
stations  in  1920. 

U.  S.  Census  of  1917.  U.  S.  Census  of  Central  Stations  1917.  Elec.  World,  vol.  76, 
no.  10,  Sept.  4,  1920,  pp.  476-477,  1  fig.  Census  indicates  6542  central  stations, 
with  installed  rating  of  8,994,407  kw.  and  total  output  of  31,044,049,234  kw-hr. 
Stationary  motors  served  number  555,924,  with  continued  rating  of  9,2 16,330  hp. 

CERAMIC   MIXTURES 

Colors  Produced  by  Nickel  Oxide.  A  Glaze  Study  Involving  Some  "Interesting 
Colors  Produced  by  Nickel  Oxide,  J.  D.  Whitmer.  Jl.  Am.  Ceramic  Soc, 
vol.  3,  no.  8,  Aug.  1920,  pp.  663-670.  Grays  were  obtained  in  tests  from 
oxide  of  nickel  in  presence  of  magnesium  oxide. 

CHIMNEYS 

Concrete.  New  Concrete  Chimney  System.  Concrete,  vol.  17,  no.  1,  July  1920, 
pp.  33-34,  4  figs.  Coniform  design  in  which  monolith  is  strengthened  with 
series  of  vertical  and  integral  ribs,  half  round  in  section,  extending  from  bottom 
to  top  and  terminating  at  base  of  ornamental  top. 

CHROME   STEEL 

Welding.  Welding  Heat-Treated  Chrome  Alloy  Steel,  J.  Churchward.  Iron  Age, 
vol.  106,  no.  11,  Sept.  9,  1920,  pp.  641-642,  7  figs.  How  controlling  welding 
heat  insured  minimum  of  injury  to  original  structure.  Special  welding  machine 
employed.     Saving  defective  forgings. 

CHROME-NICKEL  STEEL 

Torsion  Elasticity.  Torsion  Elasticity  of  Nickel  Steels  with  High  Chromium 
Content  (Etude  de  l'61asticit<5  de  torsion  des  aciers  au  nickel  a  haute  teneur 
en  chrome),  P.  Chevenard.  Comptes  rendus  des  Seances  de  l'Academie  de 
Sciences,  vol.  171,  no.  2,  July  12,  1920,  pp.  93-96,  3  figs.  Charts  giving  experi- 
mentally measured  moduli  of  torsion  of  various  nickel  steels  containing  from 
10  to  100  per  cent  chromium. 

Uses  in  Automotive  Industry.  Some  Applications  of  Alloy  Steels  in  the  Auto- 
motive Industry,  H.  J.  French.  Mech.  Eng.,  vol.  42,  no.  9,  Sept.  1920,  pp. 
501-505  and  p.  547,  9  figs.  Reference  is  made  to  uses  of  steel  containing 
1  per  cent  nickel  and  1  per  cent  chromium  and  also  3  per  cent  nickel  and  3  per 
cent  chromium.  Data  are  given  for  these  two  steels  showing  tensile  properties 
and  hardness  developed  in  small-size  rounds  subjected  to  varying  heat  treat- 
ments. Mention  is  made  of  nickel-chromium  steels  and  treatments  used  for 
gears  and  airplane-engine  crankshafts.  "Streaks"  and  "temper-brittleness," 
both  encountered  in  use  of  nickel-chromium  steels  are  discussed  and  curves 
showing  tensile  properties  and  hardness  of  "strainless  steel"  under  varying 
oil-quenching  and  tempering  treatments  are  presented,  and  also  results  of 
cutting  tests  made  with  cast  high-speed  steel  milling  cutters  and  comparison  is 
given  with  high-speed  cutters  made  by  present-day  ordinary  methods. 

CHUTES 

Design.  The  Design  of  Chutes  and  Ore  Bins,  John  S.  Watts.  Iron  &  Steel  of 
Canada,  vol.  3,  no.  8,  Sept.  1920,  pp.  244-246.  Slope  to  give  for  different 
materials.     Advantages  of  making  ehute  in  two  sections. 
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CLAYS 

Stoneware.  The  Properties  of  Some  Stoneware  Clays,  H.  G.  Schurecht.  Dept. 
of  Interior,  Bur.  of  Mines,  Technical  Paper  233,  1920,  41  pp.,  23  figs.  Investiga- 
tion had  special  reference  to  possible  use  of  Ohio  and  Pennsylvania  clays  in 
making  chemical  stoneware. 

COAL 

Bituminous.  Production  of.  Is  the  Coal  Shortage  Real  or  Imaginarv?  C.  E. 
Lfisher.  Coal  Age,  vol.  18,  no.  9,  Aug.  26,  1920,  pp.  429-431,  1  fig.  Deals  only 
with  bituminous  coal.  It  is  said  that  stocks  are  lowest  in  five  years,  that  present 
rate  of  production  is  barely  sufficient  for  consumption  and  exports  and  that 
inequalities  in  production  and  distribution  make  necessary  an  output  of 
11,500,000  tons  per  week  if  serious  condition  this  winter  is  to  be  forestalled. 

Briquetting.  Fuel  Briquetting  in  1919,  F.  G.  Tryon.  Dept.  of  Interior,  U.  S. 
Geological  Survey,  1920,  pp.  33-36,  1  fig.  Statistics  of  production.  There 
were  briquetted  295,734  tons  of  fuel  in  1919  in  U.  S.  List  is  included  of 
briquetting  plants  in  U.  S. 

Good  Briquets  Made  of  Oklahoma  Coal  with  Crude-Oil  Residue  as  a  Binder, 
J.  C.  Davis.  Coal  Age,  vol.  18,  no.  9,  Aug.  26,  1920.  pp.  443-444.  Briquets 
in  tests  did  not  smoke  more  than  coal  from  which  they  we.e  made  and  burned 
readily.  They  did  not  soften,  disintegrate  or  fall  through  grate.  Washed- 
coal  briquets  did  not  clinker:  those  from  unwashed  coal  did.  Former  had 
heat  content  of  12,570  B.t.u.,  while  washed  coal  from  which  they  were  made 
ran  12,200  B.t.u. 

See  also  Low-Temperature  Carbonization. 

Low-Temperature  Carbonization.  Low-Temperature  Carbonization  of  Coal 
and  Manufacture  od  Smokeless  Fuel  Briquets,  Harry  A.  Curtis.  Chem. 
&  Metallurgical  Eng.,  vol.  23,  no.  10,  Sept.  8,  1920,  pp.  499-501,  3  figs.  Low- 
temperature  carbonization  of  coal  compared  with  high-temperature  carboniza- 
tion. The  "carbocoal  process."  retorts,  machinery,  etc.,  installed  at  the 
Clinchfield  plant. 

Storage.  Device  That  Will  Show  the  Temperature  of  the  Depths  of  a  Storage 
Pile,  R.  P.  Nichols.  Coal  Age,_  vol.  18,  no.  10,  Sept.  2,  1920,  pp.  485-486, 
2  figs.  Thornley  coalometer  which  shows  thermal  conditions  throughout  coal 
pile  and  gives  warning  when  rise  in  temperature  becomes  dangerous.  It 
consists  of  alcohol  thermometers  with  long  pipes  terminating  at  end  in 
mechanism  which  by  expansion  of  alcohol  operates  handle  on  dials. 

Sulphur  in.  Determination  of  Sulphur  Forms  in  Coal,  Alfred  R.  Powell.  Jl. 
Indus.  &  Eng.  Chem.,  vol.  12,  no.  9,  Sept.  1920,  pp.  887-890.  It  was  found 
experimentally  that  method  of  Powell  and  Part  gives  correct  and  accurate 
results.     Changes  are  suggested  in  method  for  rapid  routine  work. 

See  also  Research,  Coal  and  Combustion. 

COAL  DISTILLATION 

By-Products  from.  By-Products  from  Coal  Distillation  (L'extraction  des  differents 
produits  de  la  disti'lation  de  la  houille),  A.  Grebel.  Genie  Civil,  vol.  77, 
no.  8,  Aug.  21,  1920,  pp.  148-153,  3  figs.  Processes  and  installations  of  the 
Soci£t6  du  Gaz  de  Paris.     (To  be  continued.) 

COAL  MINES 

Humidification  in.  Humidification  of  Coal  Mine  Atmosphere,  Joseph  J.  Walsh. 
Coal  Industry,  vol.  3,  no.  9,  Sept.  1920,  pp.  451-452,  1  fig.  Construction 
and  operation  of  Kelly  spraying  head. 

Signal  Indicators.  The  Deanal  Visual  and  Aural  Indicator.  Iron  &  Coal  Trades 
Rev.,  vol.  101,  no.  2737,  Aug.  13,  1920,  pp.  193-194,  5  figs.  Apparatus  in 
use  at  Birchenwood  Colliery,  Kidsgrove,  Stoke-on-Trent,  England.  Essential 
feature  is  operation  by  action  of  failing  metallic  balls  which  in  descending 
actuate  through  a  lever  the  finger  of  an  indicating  dial. 

Ventilation.  A  Portable  Direct-Reading  Anemometer  for  the  Measurement 
of  Ventilation  of  Coal  Mines,  J.  T.  MacGregor-Morris.  Eng.,  vol.  110, 
no.  2852,  Aug.  27,  1920,  pp.  279-280,  4  figs.  Paper  read  before  Eng.  Section, 
British  Assn.  for  Advancement  of  Science. 

COAL  MINING 

Open-Pit,  Lignite.  Open  Pit  Mining  of  Brown  Coal,  Germany,  Hubert  Hermans. 
Coal  Industry,  vol.  3,  no.  9,  Sept.  1920,  pp.  424-427 r  5  figs.  Mechanical 
equipment  used,  notably  steam  shovel  used  in  stripping  operations  for  removing 
overburden  and  digging  machine  having  housing  built  like  portal  in  which 
cars  are  loaded. 

Pick  Machines.  The  Eloy  Pneumatic  Pick.  Colliery  Guardian,  vol.  120,  no.  3111, 
Aug.  13,  1920,  pp.  450^152,  7  figs.  Pick  made  by  Messrs.  Reavell  and  Co., 
Ipswich,  England. 

COKE   OVENS 

Beehive,  Waste-Gas  Utilization.  Waste  Gases  from  Beehive  Ovens  Supply  Power 
Needed  in  Star  Junction  Plant,  Clyde  R.  Weihe.  Coal  Age,  vol.  18,  no.  10, 
Sept.  2,  1920,  pp.  479-481,  3  figs.  Heat  given  off  by  ordinary  beehive  oven 
during  coking  process  may  be  conducted  to  and  through  boiler  or  boiler  plant, 
thus  generating  enough  power  for  all  mining  purposes.  Heat  per  oven  in 
48-hour  cycle  supplies  21  b.hp. 

By-Product.  New  By-Product  Coke  Ovens  at  Birmingham,  W.  B.  Bridge  and 
J.  M.  Hastings,  Jr.  Iron  Age,  vol.  106,  no.  7,  Aug.  12,  1920,  pp.  380-382,  4  figs. 
Plant  of  120  Semet-Solvay  ovens,  with  complete  equipment  for  recovery  of 
ammonia,  coal  tar,  benzol,  toluol,  solvent  naphtha,  naphthalene  and  motor 
benzol.  Power  is  generated  at  central  station  by  two  3600  r.p.m.,  d.c.  general 
electric  turbo  units  of  2000  kw.  each  and  distributed  at  6600  volts  to  various 
mining  properties  of  company. 


Walls,  Corrosion  of.  The  Corrosion  of  Coke-Oven  Walls,  W.  J.  Rees.  Jl.  Soc. 
Chem.  Industry,  vol.  39,  no.  14,  July  31,  1920,  pp.  197T-198T.  Experi- 
mental evidence  is  said  to  indicate  that  corrosion  is  likely  to  be  much  more 
severe  on  fireclay  than  on  silica,  alumina,  or  magnestite  bricks. 

COKE   PLANTS 

Wisconsin  Steel  Works.  New  Coke  Plant  at  Wisconsin  Steel  Works,  Gilbert  L. 
Lacher.  Iron  Age,  vol.  106,  no.  9,  Aug.  26,  1920,  pp.  507-513,  14  figs.  Plant 
consists  of  two  44-oven  batteries  and  auxiliary  facilities  for  obtaining  by- 
products from  gas.  Minimum  coking  time  of  ovens  with  normal  supply  of  coal 
is  14  hours.  In  every  24  hrs.  1800  tons  of  coal  are  charged  and  150  ovens  are 
pushed. 

COMBUSTION 

Thermal  Efficiency  of.  Control  of  Thermal  Efficiency  of  Combustion  (Contri- 
bution au  controle  du  rendement  thermique  des  foyers),  Victor  Lebeau.  Cha- 
leur  et  Industrie,  no.  4,  July  1920,  pp.  215-220,  4  figs.  Graphs  for  evaluating 
heat  and  temperature  of  combustion,  and  heat  losses. 

COMPASSES 

Magnetic.  Testing  of  Magnetic  Compasses,  R.  I.  Sanford.  Scientific  Papers  of 
Bur.  of  Standards,  Dept.  of  Commerce,  no.  382,  June  19,  1920,  pp.  273-279, 
4  figs.  Work  of  Bur.  of  Standards  on  magnetic  compasses  undertaken  at 
request  of  War  Department  and  United  States  Shipping  Board,  consisting  of 
studies  of  behavior  of  various  types  of  compasses,  construction  of  special 
apparatus  for  testing  purposes  and  special  investigations. 

CONCRETE 

Acid-Proofing.  Bituminous  Acid-Proof  Coatings  for  Acid-Proofing.  Concrete 
Surfaces.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  7,  Aug.  18,  1920,  pp. 
287-289.  Condensed  form  of  recommendations  of  Bureau  of  Standards  as  to 
coating  of  concrete  floors,  vast  and  tanks  exposed  to  acids,  oils  and  similar 
substances. 

Compression  Tests.  Planning  Compression  Tests  on  Concrete,  Can.  Engr.,  vol.  39, 
no.  10,  Sept.  2,  1920,  pp.  301-303.  Instructions  of  Am.  Soc.  for  Testing 
Matls.  to  govern  co-operative  tests. 

Curing.  Soaking  Concrete  in  MgSiF6  and  Na2Si409  Solutions.  Concrete,  vol.  17, 
no.  1,  July  1920,  pp.  28-29,  6  figs.  It  is  indicated  that  1-1-2  concrete  cured 
in  magnesium  fluosilicate  solutions  was  improved  in  strength  for  three  out  of 
four  different  curing  conditions.  1-2-3  concrete  showed  no  appreciable  change  in 
strengh  for  any  of  curing  conditions  in  magnesium  fluosilicate  solutions,  but 
slightly  higher  absorption  in  all  cases.  1-2-4  concrete  cured  for  various  lengths 
of  time  in  sodium  silicate  gave  slightly  higher  strengths  and  slightly  lower 
absorptive  values  for  all  different  conditions.  Tests  were  made  by  U.  S. 
Bureau  of  Standards. 

Mixing  Machinery.  American  Concrete  Mixing  Machinery — I.  Engr.,  vol.  130, 
no.  3374,  Aug.  27,  1920,  pp.  193-197,  12  figs.  Designs  of  mixture  drums 
with  stationary  axis. 

Proportioning.  Determination  of  Surface  Area  of  Sand  by  Volume-Moisture 
Relation,  R.  B.  Young  and  W.  D.  Walcott.  Contract  Rec,  vol.  34.  no.  35, 
Sept.  1,  1920,  pp.  825-827,  4  figs.  Tests  carried  out  in  laboratories  of  Hydro- 
electric Power  commission  of  Ontario  as  part  of  extended  research  being 
conducted  there  into  problem  of  concrete  proportioning.  Paper  read  before 
Am.  Soc.  for  Testing  Materials. 

Rod  ding.  Effect  of  Rodding  Concrete.  Eng.  and  Contracting,  vol.  54,  no.  8, 
Aug.  25,  1920,  pp.  184-186,  3  figs.  Results  of  experiments  made  at  University 
of  Texas.     Paper  read  before  American  Society  for  Testing   Materials. 

Stress-Deformation  Relations.  Determinations  of  Stress-Deformation  Rela- 
tions for  Concretes  under  Repeated  and  Continuous  Loadings,  G.  M.  Williams. 
Eng.  and  Contracting,  vol.  54,  no.  8,  Aug.  25,  1920,  pp.  190-192, 4  figs.  Account 
of  experimental  work.  Paper  presented  before  American  Society  for  Testing 
Materials. 

Tile,  Manufacture  of.  Wightman  Tile  Plant  Involves  New  Ideas  in  Quantity 
Production,  Harvey  Whipple.  Concrete,  vol.  17,  no.  1,  July  1920,  pp.  3-7, 
9  figs.  Machine  and  auxiliary  equipment  designed  for  maximum  of  automatic 
operation  in  producing  equivalent  of  more  than  10,000  brick  per  hour. 

See  also  Research,  Concrete. 

CONCRETE   CONSTRUCTION,    REINFORCED 

Cost  Estimation.  Estimating  Concrete  Buildings,  Contract  Rec,  vol.  34,  no.  36, 
Sept.  8,  1920,  pp.  850-856,  21  figs.  Methods  of  Abcrthaw  Construction  Co. 
of  Boston. 

Plant  Buildings.  Modern  Industrial  Plant  Layout,  A.  F.  Wells.  Can.  Manu- 
facturer, vol.  40.  no.  9,  Sept.  1920,  pp.  43-46,  3  figs.  Rcinforced-concrete 
building  erected  in  Toronto  for  Prest-O-Lite  Co.. of  Canada,  Ltd.,  Can.  Nat. 
Carbon  Co.,  Ltd.  and  Dominion  Oxygen  Co.,  Ltd. 

Slab.  Design  of  Reinforced  Concrete  Slabs  with  Saw-Tooth  Top,  J.  W.  Pearl. 
Eng.  and  Contracting,  vol.  54,  no.  8,  Aug.  25,  1920,  pp.  178-179,  2  figs.  Chart 
for  graphical  determination  of  coefficients  in  formula. 

Standards.     Reinforced  Concrete  Design  Standards,    Edward    Godfrey.     Concrete, 
vol.   17,   no.   3.   Sept.    1920,  pp.   85-89,  3  figs.     Criticizes  present  practice   in 
design  of  robbed  columns  and  of  stirrup  or  short  shear  members,  and  >-. 
of  determining  coefficients  for  bending  moments  in  flat  slabs. 
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Beams.  Diagonal  Tension  in.  Reinforcement  for  Diagonal  Tension  in  Reinforced 
Concrete  Beams.  Edward  Godfrey.  Concrete,  vol.  17,  no.  1,  July  1920,  pp. 
15-20,  12  figs.  It  is  claimed  that  in  customary  designs  of  reinforced  concrete 
beams,  reinforcement  is  not  placed  in  a  position  to  take  care  of  diagonal  tension. 
A  system  of  bending  reinforcing  bars  diagonally  in  direction  in  which  diagonal 
tension  is  said  to  take  place  is  offered. 

Flat  Slabs  New  York  City  Concrete  Flat-Slab  Regulations.  Eng.  News-Rec, 
vol.  85,  no.  7.  Aug  12.  1020,  pp.  300-302,  2  figs.  Standards  adopted  by  Board 
of  Standards  and  Appeals  for  uniform  use  of  all  boroughs  of  city. 


CORONA 


High-Voltage.  The  High  Voltage  Corona  in  Air,  J.  B.  Whitehead.  Proc.  Am. 
Phil.  Soe.,  vol.  59,  no.  4,  1920,  pp.  245-260.  8  figs.  Experimental  testing 
of  empirical  formula!  for  computing  losses  due  to  corona  discharges.  Con- 
struction and  operation  of  corona  voltmeter  for  measuring  high  voltage. 

COSTS 


CONDENSERS,  ELECTRIC 

Capacities  of.  Capacities  and  Condensers  (Capacites  et  condensateurs),  P.  Bunet. 
Revue  gcn6rale  de  l'Electricite,  vol.  8,  no.  8,  Aug.  21,  1920,  pp.  237-250,  1 1  figs. 
Comparative  study  of  capacities  of  various  forms  of  condensers.  Examples 
are  worked  out  of  determination  of  capacities  of  electric  circuits  by  means  of 
their  self-inductance.  Opinion  is  expressed  that  it  is  possible  to  design  high- 
powered  condensers,  which  would  be  capable  of  being  branched  in  derivation 
on  high-tension  high-power  distribution  systems. 

CONDUITS 

Air  Chambers  in.  Researches  on  Conduits  with  Air  Chambers  (Rechcrches  sur  les 
conduites  poss6dant  des  reservoirs  d'air),  C.  Camichel.  Houille  Blanche, 
vol.  19,  nos.  41-42,  May-June  1920,  pp.  111-113,  G  figs.  Experiments  at 
Institut  Electrotechnique  de  Toulouse  to  study  behavior  of  conduits  provided 
with  devices  for  relief  of  water  hammer. 

Concrete.  Excavation  below  Arch  Bridge  Foundations.  Public  Works,  vol.  49, 
no.  10.  Sept.  4,  1920,  pp.  205-208,  4  figs.  Concrete  conduits  25  ft.  wide  con- 
structed on  opposite  sides  of  railroad  bridge  pier  and  carried  down  12  ft.  below 
pier  footings  on  gravel  retained  by  steel  sheet  piles. 

Method  of  Building  Concrete  Tailrace  below  Stone  Arch  Bridge  Founda- 
tion Level.  Eng.  and  Contracting,  vol.  54,  no.  7,  Aug.  18,  1920,  pp.  155-157, 
5  figs.  To  keep  gravel  under  grillages  from  caving  in,  line  of  interlocking  steel 
sheet  piling  was  driven  on  each  side  of  excavation,  and  as  material  was  dug 
out,  bracing  timbers  were  introduced  between  two  rows  of  piling. 

Reinforced  Concrete  Conduit  under  Pressure  at  the  Riouperoux  Hydro- 
electric Plant  (Conduite  forcee  en  b£ton  arme.  des  usines  hydro-electriques 
de  Riouperoux),  A.  Waechter,  Schweizerische  Bauzeitung,  vol.  76,  no.  6, 
Aug.  7,  1920,  pp.  59-61,  6  figs.  Diameter  of  conduit  is  8  yi  ft.  Length  is 
2017  ft. 


CONNECTING   RODS 


Machining.  Connecting  Rods  for  the  Fordson  Tractor,  Fred  H.  Colvin.  Am. 
Mach.,  vol.  53,  no.  6,  Aug.  5,  1920,  pp.  273-277,  17  figs.  Attention  is  directed 
to  three-point  suspension  method  of  holding  and  locating  connecting  rods  during 
various  machining  operations. 

CONVEYORS 

Steel-Belt.  The  Sandvik  Steel  Conveyor  Belt  (Stahlforderband  System  Sand- 
viken),  S.  Michelson.  Fordertochnik  u.  Frachtverkehr.  vol.  13,  no  11,  May  28. 
1920,  np.  104-105,  4  figs.  Describes  a  Swedish  tvpe  of  steel  belt  manufactured 
entirely  in  one  piece  in  length  up  to  90  m  ,  which  is  pliable,  of  small  weight, 
russ-proof,  is  durable  and  easily  connected  and  repaired. 

COPPER 

Cold-Rolling.  The  Influence  of  Cold  Rolling  on  the  Physical  Properties  of  Copper 
F.  Johnson  Eng.,  vol.  110,  no.  2851,  Aug.  20,  1920,  pp.  257-260,  9  figs.' 
Experimental  studies  of  critical  ranges  on  deformation.  Examination  of 
theories  which  have  been  advanced  to  explain  existence  of  critical  ranges  in  cold- 
worked  metals,  that  is,  allotropic  theory  ami  recrystallization  theory.  Paper 
read  before  Inst,  of  Met  a  I 

Exiiiided  lions.  Extruding  Brass  and  Copper  Hods,  Edward  K  Hammond 
Machy.  'V  V  I,  vol.  27,  no.  1,  Sept  1020,  pp  !-!,  7  figs.  Methods  and 
equipment  employed  by  Koine  Brass  &  Copper  Co.,  Rome,  New  York,  in 
production  of  brass  and  copper  rods  by  extrusion  process. 

Leaching.     Leaching  and    Concentrating    Mixed    Copper   On        ^rthui    Crowfno* 
and  Kenneth  H.  Donaldson.  Eng.  &  Min.  J], ,  vol.  110,  rto    10,  Sept     I    IP2G 
pp.  471-474,  5  lies      Method  used  .at  experimental  plant  nl   iri»ora  Copper  Co 
which  consists  in  regrinding,  dissolution  of  oxidized  coppei   in  w<    i     lilphuric 
■  id  and  flotation  of  sulphide  slimes. 

COPPER   METALLURGY 

Refineries,  Power  Problems  of.  The  Power  Problem  in  a  Copper  Refinery 
Lawrence  Addicl  I  Ihi  m  A  Metallurgical  Eng.,  vol.  -'.'(.  no  7.  Aug.  18,  1920! 
pp  276-278,  4  figs.  Outline  of  steam  recover;  p..  ible  with  waste-neat  boilers 
:,ll,)  '""  electrolyte,  with  discussion  of  bearm;    ol  thesi 

factor:    upon  problem  of  choice  of  prime  mover. 

e/terSlag     Selecting  a  Slag  and  Apportioning  i         -.  C.  A.  Grabill     Eng 

&  Min.  Jl.j  vol    UO.np    L2,  Sep!    18,  1920,  pp.  569-572,  2  figi       Detailsmt 
of  ■  i  d  matte  composition  from  gives  charge.     Various  means 

of  charging  Foi  coppei  loss      Advantages  of  basing  it  on  iron  contents  of  slag. 
of  three  articles. 


England.  Engineering  Costs,  Frank  Walker.  Eng.  &  Indus  Management,  vol.  4, 
no.  8,  Aug.  19,  1920.  pp.  227-232,  3  figs.  Statement  of  costs  of  labor  and 
materials  from  July  1914  to  June  1920,  given  in  official  organ  of  British  Elec. 
&  Allied  Manufacturers'  Assn. 


CRANES 


Traveling.  Overhead  Traveling  Crane  with  Telescopic  Cage.  Engr.,  vol.  130, 
no.  330?,  July  16,  1920,  pp.  66-67,  2  figs.  Crane  is  capable  of  lifting  120  tons 
and  is  fitted  with  electric  turning  gear  at  hook  to  facilitate  manipulation  of  work 
at  press  and  with  releasing  gear  to  prevent  damage  by  overloads  produced 
by  action  of  press  on  work. 

Traveling  Crane  with  Lifting  Magnet  for  the  Transportation  of  Long 
Rolled  Steel  Sections  (Laufkran  mit  Lasthebemagneten  fur  den  Transport 
von  langen  Walzeisen),  W.  Druey.  Schweizerische  Bauzeitung,  vol.  76,  no.  6, 
Aug.  7,  1920,  pp.  64-65,  3  figs.  Described  plant  constructed  by  the  Oerlikon 
Machine  Works,  consisting  of  a  traveling  crane  of  5000  kg.  carrying  capacity 
and  25  m.  span;  two  lifting  magnets  are  suspended  from  each  end  of  the  10-m. 
long  runway,  with  which  ten  or  twelve  rail  section  15  of  20  m.  long  can  be 
lifted  and  transported. 

Wooden-Jib.  135-Ft.  Wooden  Derrick  Crane  Jib.  Eng.,  vol.  110.  no.  2850,  Aug.  13, 
1920,  pp.  206-207,  6  figs.  Constructed  by  Imber  Court  Engineering  Works, 
Thames  Ditton,  Surrey,  for  British  Admiralty  during  war.  Working  conditions 
to  be  fulfilled  were  that  crane  with  post  50  ft.  high  was  to  lift  3-ton  load  up  to 
platform  100  ft.  high.  Wooden  construction  was  adopted  in  perference  to 
steel  in  order  to  save  weight. 


CUTTING   TOOLS 


Barth  Slide  Rules.  Supplement  of  Frederick  W.  Taylor's  "On  the  Art  of  Cutting 
Metals"— XI,  Carl  G.  Barth.  Indus.  Management,  vol.  60,  no.  3,  Sept.  1920, 
pp.  218-225,  6  figs.  Presentation  of  basic  formula?  and  construction  of  slide 
rules  for  milling  and  gear  cutting. 


D 


DAMS 

Concrete.  Light  Concretes  and  the  Height  of  Dams  (Les  batons  legers  et  les  records 
de  hauteur  des  barrages),  Charles  Rabut.  Houille  Blanche,  vol.  19,  nos. 
41-42,  May-June  1920,  pp.  85-87,  2  figs.  Formula?  for  maximum  height 
of  dam  in  terms  of  specific  gravity  and  ultimate  strength  of  concrete. 

Curved.  Gravity  and  Arch  Action  in  Curved  Dams,  Fred.  A.  Noetzli.  Proc 
Am.  Soe.  of  Civil  Engrs.,  vol.  46,  no.  6,  Aug.  1920,  pp.  950-951.  Methods 
for  determining  for  arch  dam,  proportion  of  load  carried  either  by  gravity,  that 
is,  vertical  cantilever  action,  or  by  horizontal  arching.  Accuracy  of  method 
is  believed  to  compare  favorably  with  that  obtained  by  purclv  mathematical 
solution  of  problem  of  arched  dams.     (Abstract.) 

Earth.  Building  the  Earth  Dams  at  the  Bridge-water  Project,  Richard  Pfaehler. 
Eng.  News-Rec,  vol.  85,  no.  7,  Aug.  12,  1920,  pp.  306-309,  5  figs.  Three 
closures  of  large  storage  reservoirs  built  by  sluicing  earth  fill  into  pool  from 
dumped   embankments. 

Flood-Check.  Flood-Check  Dams  Formed  by  Fill  behind  Wire  Frame.  Eng 
News-Rec,  vol.  85,  no.  11,  Sept.  9,  1920,  pp.  506-507,  3  figs.  New  tvpe  of 
California  dam  automatically  fills  with  flood  debris  which  causes  barrier. 

Hydraulic.  Hydraulic  Dams  (Barrages  hvdrauliques).  Houille  Blanche,  vol.  19, 
nos  1 1-11-'.  May-June  1920,  pp.  81-85,  11  figs.  Particulars  of  various  structures. 
(Concluded.) 

Hydraulic-Fill.  Hydraulic  Fill  at  the  Miami  Conservancy  Dams,  C.  S.  Hill. 
ws-Rec,  vol.  85,  nos.  11  and  12.  Sept.  9,  and  16,  1920,  pp.  4S6-490 
and  547-550,  10  figs.  Developments  which  have  resulted  from  study  of  experi- 
ments applied  to  hydraulic-fill  operations  of  Miami  Conservancy  District. 
iinong  these  are  included  manganese-steel  centrifugal  pump  which,  compared 
with  cast  iron  has  doubled  output  life  of  pump  shells  and  increased  nearly  tenfold 
output  life  of  pump  runners,  and  a  new  design  of  pump  shell  in  white  iron  that 
has  exhibited  resistance  to  wear  which  indicates  output  life  of  400.000  cu.  yd. 
of  heavy  gravel  and  sand  fill.  Improved  sump  and  pump  layout  reduces  losses 
of  head  at  suction.  Manganese  steel  doubles  and  white  iron  quardruples 
pump  output  life. 

DIE   BLOCKS 

Chemical  Analyses  Analyses  Die  Block  Requirements,  W.  C.  Peterson.  Iron 
Irade  Rev.,  vol.  67,  no.  8,  Aug.  HI,  1(120,  pp.  517-519.  Standardization  of 
chemical  analyses  is  urged.  Squeezing  die  blocks  is  considered  superior  to  ham- 
mering.    Paper  read  before  Am.  Drop  Forge  Assn 
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DIE   SINKING 

Machines.  The  Keller  Automatic  Die-Sinking  Machine,  S.  A.  Hand.  Am.  Mach., 
vol.  53,  no.  4,  July  22.  1920,  pp.  158-160,  6  figs.  Machine  is  designed  for 
sinking  dies  such  as  are  used  for  forging,  glass  molding,  embossing,  etc. 

DIESEL  ENGINES 


ELECTRIC  CIRCUITS 

Short-Circuit  Calculations.  A  New  Short-Circuit  Calculating  Table.  W.  W. 
Lewis.  Gen.  Elec.  Rev.,  vol.  23,  no.  8,  Aug.  1920,  pp.  669-671,  5  figs.  Rheo- 
stats consist  of  tubular  resistance  elements  with  taps  brought  out  and  connected 
to  buttons  on  back  of  board.  On  front  of  board  is  an  etched  dial  plate  calibrated 
in  per  cent  reactance.  Total  of  104  rheostats  are  provided,  20  of  these  being 
connected  as  generators  and  84  as  lines. 


Busch-Sulzer.  The  Busch-Sulzer  Diesel  Engines,  C.  H.  Peabody.  Int.  Mar.  Eng., 
vol.  25,  no.  9,  Sept.  1920,  pp.  752-756,  9  figs.  Engines  are  operated  on  two- 
stroke  cycle,  scavenging  and  charging  air  being  admitted  through  ports  in 
cylinder  liner,  so  that  only  fuel  valve  is  required  to  be  fitted  in  cylinder  head. 

Marine,  Progress  in  Germany.  Progress  in  Marine  Diesel-Engine  Building  at 
Krupp's  during  the  War — III,  Otto  Alt.  Motorship,  vol.  5,  no.  9,  Sept.  1920, 
pp.  804-806,  8  figs.  Success  of  marine  Disel-engine  is  recorded  and  fundamental 
development  of  Diesel  locomotives  is  visualized. 

Skandia  Werkspooh.  A  Pacific  Coast  Marine  Diesel  Engine.  Metal  Trades, 
vol.  11,  no.  9,  Sept.  1920,  pp.  381-383,  1  fig.  Six-cylinder  single-acting  four- 
cycle. Diesel  engine  rated  at  1100  i.hp.and  825  b.hp.when  operated  at  135  r.p.m. 
Cylinders  have  203^-in.  boro  and  35J4-in.  stroke. 


DITCHES 


Flow  of  Water  in.  Flow  of  Water  in  Ditches.  Public  Works,  vol.  49,  no.  11, 
Sept.  11,  1920,  pp.  229-231,  3  figs.  Experiments  conducted  by  engineers  of 
Bur.  of  Roads  to  determine  proper  valves  of  coefficient  in  Kutter's  formula  for 
various  conditions  of  channels  in  earth.  Conditions  are  indicated  by  photo- 
graph, cross-section  and  description. 


DRAINAGE 


Open  Ditches  vs.  Tile  Drains.  Open  Ditches  Excel  Tile  Drains  for  Country 
Roads,  Frank  T.  Danielson,  Eng.  News-Rec,  vol.  85,  no.  9,  Aug.  26,  1920, 
p.  401,  2  figs.  Experience  with  hand-dug  ditches  constructed  and  maintained 
at  small  cost  by  village  communities  near  Chicago. 


ELECTRIC  CONDUCTORS 


Pointed,  Discharges  from.  Electrical  Discharges  from  Pointed  Conductors, 
John  Zeleny.  Physical  Rev.,  vol.  16,  no.  2,  Aug.  1920,  pp.  102-125,  4  figs. 
Considerations  are  given  for  attributing  lag  phenomenon  in  point  discharges 
to  presence  of  non-conducting  coating  on  discharging  surfaces  which  may 
consist  of  adhering  gas  molecules.  Both  positive  and  negative  point  discharges 
from  surfaces  made  of  water,  glycerine  or  methyl  alcohol  showed  lag  in  starting. 

Reduction  in  Temperature  when  Insulated.  Reduction  in  the  Temperature  of 
a  Wire  when  Covered  with  Insulation,  Alec.  B.  Eason.  Elecn.,  vol.  85,  no. 
2205,  Aug.  20,  1920,  pp.  202-203,  2  figs.  Technical  reason  why  wire  of  less 
than  5  mm.  in  diameter  will  remain  cooler  when  insulated  than  when  bare  for 
flow  of  same  current. 

See  also  Aluminum,   Wire  Joints. 


ELECTRIC  CURRENTS,   A.   C. 


Rectification.  Advantages  and  Disadvantages  of  the  Various  Systems  of  Trans- 
forming High-Tension  Alternating  Current  into  Direct  Current  (Avantages 
et  inconvenients  des  divers  systems  de  transformation  de  courant  alternatif 
a  haute  tension  en  courant  continu),  F.  Sarrart.  Houille  Blanche,  vol.  19, 
nos.  41-42,  May-June  1920,  pp.  101-106,  3  figs.  Comparison  of  costs  and 
efficiencies.     (Continuation  of  serial.) 


ELECTRIC  DRIVE 


DRILLING   MACHINES 


Moline  Duplex.  The  Moline  Duplex  Drilling  Machine,  J.  V.  Hunter.  Am. 
Mach.,  vol.  53,  no.  4,  July  22,  1920,  pp.  147-149,  7  figs.  Machines  designed 
for  rapid  production.  All  of  them  are  of  two-head  type  but  vary  in  method 
of  operation  in  order  to  suit  different  classes  of  work. 

Spindles.  Recent  Machine  Tool  Developments — XIV,  Joseph  Horner.  Eng., 
vol.  110,  no.  2849,  Aug.  0,  1920,  pp.  169-172,  15  figs.  Examples  of  drilling 
spindles. 

DURALUMIN 

Properties.  Duralumin,  E.  Unger  and  E.  Schmidt.  Flight,  vol.  12,  no.  35,  Aug.  26, 
1920,  pp.  933-935,  10  figs.  Also  Aeronautics,  vol.  19.  no.  356,  Aug.  12,  1920, 
pp.  135-138,  10  figs.  Properties  and  aircraft  uses.  According  to  results 
obtained  by  various  experiments  duralumin  has  strength  of  35  to  40  kg.  per 
sq.  mm.,  elongation  of  10  to  15  per  cent,  stretching  strain  limit  about  28  to 
32  kg.  per  sq.  mm.,  and  modulus  of  elasticity  of  about  600,000  to  700,000 
kg.  per  sq.  cm.     Translated  from  Technische  Berichte. 


E 


EARTH 

Subsidence  of.  Springs  and  Wells  as  Causes  for  Earth  Depressions  (Quellen  und 
Brunnen  als  Ursachen  von  Bodensenkungen),  H.  Kegel.  Braunkohle,  vol.  18, 
no.  51,  Mar.  20,  1920.  pp.  681-684,  4  figs.  Writer  points  out  that  such  depres- 
sions are  often  unjustly  attributed  to  mines  and  when  occurring  in  the  vicinity 
of  springs  and  wells,  investigation  should  be  made  if  and  to  what  extent  they 
may  be  caused  by  these. 

EDUCATION,  ENGINEERING 

Co-operative  Course.  A  Co-operative  Course  in  Electrical  Engineering  Conducted 
by  Massachusetts  Institute  of  Technology  and  General  Electric-  Company, 
W.  H.  Timbie.  Eng.  Education,  vol.  10,  no.  10,  June  1920,  pp.  459-476. 
Course  covers  period  of  five  years,  the  first  two  years  being  identical  with  the 
regular  course  in  electrical  engineering  at  the  Institute,  and  the  last  three  years 
being  divided  between  instruction  in  theory  at  the  Institute  and  training  in 
manufacturing  methods  at  General  Elec.  Co. 

Linking  the  Technical  School  with  the  Shop,  Herbert  R.  Simonds.  Iron 
Trade  Rev.,  vol.  67,  no.  10,  Sept.  2,  1920,  pp.  646-651,  9  figs.  Plan  adopted 
by  Mass.  Inst,  of  Technology  in  co-operation  with  General  Elec.  Co. 

Metallurgical  Course  for  Automobile  Field.  Metallurgical  Courses  for 
Automobile  Field,  H.  B.  Dirks.  Iron  Age,  vol.  105,  no.  18.  April  29,  1920, 
pp.  1245-1246,  6  figs.  Shop  courses  in  foundry,  forging  heat  treating  and 
similar  work  established  by  Michigan  Agricultural  College. 

Production  Engineering,  Course  in.  What  a  Production  Engineer  Should  Know, 
Albert  McDonald.  Indus.  Management,  vol.  60,  no.  3,  Sept.  1920,  pp.  185-187. 
Outlines    requirements    for    course   in    production    engineering. 

See  also  Industrial  Management  Engineering  Students,  Training  of. 


Steel  Works  Blowers.  The  Electric  Drive  of  Steel  Works  Blowers  (Der  elektrische 
Antrieb  von  Stahlwerksgeblasen)  M.  Gaze.  Stahl  u.  Eisen,  vol.  40,  no.  23, 
June  10,  1920,  pp.  783-786,  2  figs.  Describes  an  electrically  driven  piston 
blower  and  points  out  improvements  which  can  be  attained  therewith. 


ELECTRIC  FURNACES 


Electrode  Heat  Losses.  Heat  Losses  through  Electrodes  of  a  Six-Ton  Heroult 
Furnace,  M.  R.  Wolfe  and  V.  deWysocki.  Thirty-eighth  General  Meeting 
of  Am.  Electrochemical  Soc,  Sept.  30  to  Ont.  2,  1920,  paper  no.  9,  pp.  65-67, 
1  fig.  Each  electrode  was  provided  with  water-cooled  ring  immediatly 
above  its  exit  through  roof  of  furnace;  also  with  water-cooled  connection  at 
varying  distances  above  roof  of  furnace.  Total  of  18.5  kw.  was  found  to  be 
absorbed  by  upper  cooling  contact  holders,  and  104.6  kw.  in  lower  water-cooled 
rings. 

Great  Britain.  Recent  Developments  of  the  Electric  Furnace  in  Great  Britain, 
D.  F.  Campbell.  Jl.  Soc.  Chem.  Industry,  vol.  39,  no.  14,  July  31,  1920, 
pp.  224T-226T.  On  day  of  Armistice  electrical  energy,  it  is  said,  was  being 
consumed  at  rate  of  nearly  300,000,000  kw-hr.  per  annum  for  furnace  work 
alone.  Electric  steel  production  had  then  reached  total  of  200,000  tons  per 
annum. 

Induction.  Induction  Furnaces  and  Their  Uses  in  the  Iron  and  Steel  Industry  (Les 
fours  a  induction  et  leur  application  dans  l'industrie  du  fer  et  de  l'acicr), 
W.  Engelhardt.  Houille  Blanche,  vol.  19,  nos.  41-42,  May-June  1920,  pp. 
93-101.  24  figs.  Description  of  different  types  with  data  on  their  power 
consumption.     (Concluded.) 

Nickel  Resistors  Deterioration  of  Nickel  Resistors,  F.  A.  J.  FitzGerald  and 
Grant  C.  Moyer.  Thirty-eighth  General  .Meeting  of  Am.  Electro-chemical 
Soc,  Sept.  30  to  Oct.  2,  1920,  paper  no.  4,  pp.  31-34.  Nickel  wire  was  found 
unfit  as  resistor  in  electric  furnace  where  it  was  subject  to  action  on  sulphur, 
because  then  it  became  brittle.  Similar  action  was  found  in  case  of  nichrome 
wire,  but  effect  was  not  as  marked. 

Soderbero  Electrodes.  The  Soderberg  Electrode:  First  American  Installation, 
J  W  Richards.  Thirty-eighth  General  Meeting  of  Am.  Electro-chemical 
Soc.,  Sept.  30  to  Oct.  2,  1920,  paper  no.  2,  pp.  17-24,  3  figs  Description  of 
three-phase  installation  of  Soderberg  continuous,  self-baking  electrodes,  32  in. 
(80  cm.)  in  diameter,  in  operation  at  Anniston,  Ala.,  since  July  2,  making 
ferromanganese.  Furnace  is  1800  kw.  and  operation  is  perfectly  continuous 
as  far  as  electrodes  are  concerned. 

ELECTRIC  GENERATORS 

Waste-Heat,  Utilization  of.     Utilization  of  the  Waste  Heat  of  VI  ■  ators 

(Ausnutzung  der  Abwarme  elektrischer  Generatoren),  Alfred  Reichclt.  4eit- 
schrift  fur  Dampfkessel  u.  Maschinenbetricb,  vol.  43,  no.  24,  June  11,  1920, 
p  177.  In  large  electric  power  plants  a  large  amount  of  heat  is  removed  from 
the  generators  by  the  air  circulated  through  them  for  cooling  purposes,  and 
writer  describes  how  this  preheated  air  could  be  supplied  to  furnaces  in  place 
of  cold  air. 
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ELECTRIC  LOCOMOTIVES 
British.      British  Electric  Locomotives  for  Freight  Service.     Rv.  Engr  ,  vol    41, 
Total  Lf^t-  ll2?-  PPb368;378-  ]2  figs,  partly  on  supp.  plate.     Dimen  ions^ 
Total  weight,  74  tons  8  cwt.j  length  over  buffers,  39  ft.  4  in.;  height  from 
SiV°  °fentlr  °J  Mers'.3  ft'  •''  in  •:  hei*ht  °f  cab  roof  from  rail.  11  f  t7  6Ji  in 
width  of  cab,  7  ft.  6*f  in;  total  wheelbase,  27  ft.;  diameter  of  wheels,  24  ft. 

e^ch  dr^-ZTw1?    ea°u  ^T0^  c?nsists  of  four  totally  enclosed  motors 
eacn  dr:\  ing  axle  through  single-reduction  twin  gearing. 

Italian  State  Railways  A Powerful  Three-Phase  Locomotive.  Elecn.,  vol.  85, 
freouonrv  ■w„21°7  1920',PP-  204-206,  5  figs.  Line  voltage,  3000  to  3700 
counted  5fi-  n,,lhil'  ?Vmber  °l  tr,act'on1  .motors,  2;  number  of  driving  wheels, 
dfamete'r  of  h^      $  bog'e  wheels,  8;  diameter  of  driving  wheels,  1630  mm.; 

s^Snotfe^L'-hr"1"1-1  traCtlVC  effOTt  900°  kg-=  P0W6r  167°  ^ 
ELECTRIC  MOTORS,  A.  C. 

STNCHanTu?nceIdefl,lansCaeturJftrati0?  °?  thZ  °Peration  of  Synchronous  Machines 
unnuence  de  la  saturation  sur  le  fonctionnement  des  machines  synchrones), 
on  67  73  11  V?  ^f  56\fa¥e  1'filectricite,  vol.  8,  no.  3,  July  17,  1920 
pp.  o7-73,  11  figs.     Study  based  on  Potier's  diagram. 

ELECTRIC  RAILWAYS 
Federal  Commission  Report.     Federal  Commission  Report.     Elec.  Ry.  Jl.,  vol.  56, 

iney  serve  must  be  brought  about  in  order  to  restore  confidence  of  ni.hlir- 
tn  ri°HPUt  coniPanies  «P?n  such  financial  basis  for  future  as  wiH  enable  them 
to  render  continuous  and  efficient  service  to  their  respective^ommumties 

ELECTRIC  RAILWAYS,  TRACK 

Rail  Joints      Progress  in  Rail  Joint  Construction,  R.  C.  Cram      Elec    Rv     Jl 

ELECTRIC  SWITCHES 

s,°'  -"-  •"*»'»'  -"j  ™".,ni»"'pZ?Ji«'?;sSi!*op,^:sb':f- 


Oil. 


ELECTRIC  TRANSMISSION  LINES 

struction  of  tranemksM  &u&SS»^  "»" 
CA,-CCEE  TranSm  Un^Lf^itles^ ^^^    *****>*» 

"IfAi.F-WAVE"  Lines.     "Half-Wave"  T?l„„t,;„  t 

do  transport  d'energif  demi-ondf)  M  F  RnT'Sfpn  £TS  • (Sur  ]es  1;enes 
francaise  des  filectridensVvd  To  no  89  M™  To'™1"'  P,Un"etin  de  la  So"^ 
value  of  "half-wave"  and  "quart"  r-wal-^Lif'  PP;  le9-^5:  Comparative 
power  at  great  distances.        qUartor  wave     1,nes  for  transmission  of  electric 

High-Tenbion. 


I.  «dSS  ?^^^„%h_-7e?2ion  Lines.  W.  D.  A.  Peasl 


^ee.     Elec. 


ation  o'fVthe  voitagertresf  onl'nsufa^o^ntH4;^!,-  6tfi58-     ExPerime"ntannve^tIg- 

transmission  lines  due  to  normal 

surges  caused  h„  „..„;.,„  "  '  °rma'  Ireq"ency  voltage  and  the  h  sh-frm,»n™ 


surges  caused  by  arcing  grounds'. 


ELECTRIC  TRANSMISSION  LINES 


feel  J  ««#  £«S*"« 

141.  195-200  and  227-236?  16  6mt'Jy$.    i  '  A."K-  ' ■,,i-""1  21-  W*fc  PP.  131- 

mput^Jt£uSri^aBS^^JFVf^'tx^-    Graphical 

diagram.     Maximum  pow, ,  ,1: ^&"S£SE  SSSS  &&3? 


.        .   j'-.y.!    ^uc-incieni,s   ol    I 

iir,„i,„.;,„    ~  '..?/.'■  J.52",156-  6  fies 


for 


TntrorludM  «h,Pf  .18W  6  figs-     Pro"ess 
1  -t  UnXg itStirfn  iffiteCspnadce?t0r  nece8Bary 


Protection  of  Current-Balance  Relay  Protection,  E.  R.  Stauffaeher  FW 
World,  vol.  76.  no  1 0,  Sept.  4,  1920.  pp.  465-467,  3  figs.  Necessity  for  develop: 
ment  of  new  system  of  relay  protection  where  duplicate  parallel  line?  a?e 
operated  is  met  by  current-balance  relay.  ^  es  are 

Protection  of  Transmission  Systems — II,  Emil  Aim  Finn  w„-i  i 
vol.  70,  no.  8,  Aug.  21  1920.  pp.  377-380,  3  figs  Anafy  is  o  ?bnof  mai  voTtages 
which  may  occur  on  transmission  systems  and  methods  adopted  by  company 
in  Sweden  to  protect  station  apparatus  from  insulation  breakdown      COmpany 

Stresses  Due  to  Rupture  of  a  Span.  Elastic  Equilibrium  of  an  Aerial  Line  of  an 
Indefinite  Number  of  Spans  When  One  Span  Fails  (Sur  I'^quil  bre :  ekstiaue 
d  une  hgne  ataenne  formee  d'un  nombre  indefini  de  travees  identinues auand 
"lfi8S  *Tl™wi4n\Z^P™\^%aBei.  -Revue  ^nerale  d^'ffitricitt 
^Ppfrts°on4eitJniySMe  of  ?a°ili^Span   s°farg  UougnTolrmlt  no?  ^f"  °f 

t°0  n^af^.distances  fr<fm  faiI™  ^SSSSitiS,3SUffll  SSS 

TE,,I0LNnArSEACcCALCULAT^^ 

finding  proper  sag  and  tension  when given aline  to strL    so^W^lf'3  t$' 

wWs^1  n,f  be  eXC6^e?  in  C0W  OT wt»dy  wetther'aSl'aTso^tfd'e1 ermlnl 
what  sag  wzll  correspond  to  any  given  tension  under  present  conditions 

ELECTRIC  WELDING 

TZnrfrT0Uat  °f  reaCtaDC<;  requiVeJ ^  -ld^'  ePrc^r^fnt^al^ 


ELECTRIC  WELDING,  ARC 
Automatic  Machines      Automatic  Electric  Arc  Welding  Machine    H    L    Unland 
G-neKle^^^  Typ^s  K&J 

ImS  ^1 Afe2~-  ^  WP  ptpaertarfarL°foTe- 
ELECTRICAL  APPARATUS 
TESTINie/w*vo!^oe.rAa^ 


ELECTROLYTIC  CELLS 

^"TJ.TAug^o^  L-  D,Vorce     Chem.  Age.  vol.  28. 

shaped  cells.     Pape^rea'd 'before ^I^C lnPrs.°ylmdrlCal  ^  h°X' 

EMPLOYMENT  MANAGEMENT 

^^X^nn^^rman  GP 'Sfe^  Fu?™^  ^T^    Pcien^    of    Office 
1920,  pp    576-578    Q 'fijl      r,    A^o^'ye  Industries,  vol.  43,  no.  12,  Sept.  16 

»^*V^&J^*^%%.  applyi^  •*«««  personnel 

Development  0/  Department     How  „  Effective  Employment  Department  Is 
Aug.   19,   1920    no    mm  Vfi  Automotive  Industries,  vol.  43,  no.  8, 

elaborate  equipi^nt  are  not  essential  ?  '!  ^  fth,at  large  expenditures  and 
department  anc Uha ^TntelLent  v  son °snu.ceessful  operation  of  employment 
more  importance      System  of  «J^=°  Progressive  development  are  of 

^troitrutomoWfe^8„Kur^eP,^IJnai»^ln  employment  department  of 

formsforrecordingt;rmo&^e3anSdtrwinPgPtoS4pVat1fns 

Voc'AT;vT5L3TnEo8Ts9,  Apur2tTr2honirpin4tenri'fiAlfredAGradertz-  /»■ Mach" 

laboratory  to  pick  out  right  man  for  j^b  '        S       Apparatu3  used  in  German 


ENGINEERING  SOCIETIES 


FEDB7XrEp%Tvir^^^  Societies  of  America. 

for    establishing    Federated     Pn 2L      '■   °"  %  S?P>  19%PP-  198-201.   Reasons 

accomplish.     \4y  thf J  wwk  cafnot  h«B    Soclet'eSv,-     ^ork    Federation    will 

y  uns  work  cannot  be  accomplished  by  any  other  society. 

ENGINEERS 

Llc"^%sLl^&\^t^lfc\^^fm-  crtract  **.  -••  34, 

«u,  PP.  /»4  787.     Act  recently  passed  in  Nova  Scotia. 
ETHYLENE 
Recovery   from   Coal.     Rccoverv   r.e  v*u  1         *  ~    . 

vol.  120,  no.  3112.  Aug  ^  1920  ^m!  ?T  ^  C°t"iery  Guardia°. 
gaseous  products  from  coke  ovens  P,'J,i  i  -g:  JTO,cess Jor  treatment  of 
Skinningrove  Iron  Co.,  Ltd  '  patcnted  Jointly  by  Ernest  Bury  and 
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EVAPORATORS 

Design.  Studie9  in  Evaporator  Design — III,  W.  L.  Badger  and  P.  W  Shepard 
Chem  &  Metallurgical  Eng.,  vol.  23,  no.  9,  Sept.  1,  1920,  pp.  390-393,  1  fig. 
Effect  of  hydrostatic  head  on  heat  transmission  in  vertical  tube  evaporators. 
Method  of  manipulation  and  accuracy  of  results.  Maximum  heating  one- 
third  tube  depth.     Paper  read  before  Am.  Inst.  Chem.  Engrs. 

EXCAVATION,  EARTH 

Use  of  Explosives.  Experiments  Dealing  with  the  Acceleration  of  Construction 
of  Earthworks,  Trenches,  etc.,  by  Means  of  Explosives  (Ueber  Versuche,  betr. 
die  Beschleumgung  des  Herstellens  von  Erdarbeiten,  Graben  u.  dgl.  durch 
Sprengmittel),  E.  Beckmann  and  P.  Knipping.  Gesundheits-Ingenicur, 
vol.  43,  no.  22,  May  29,  1920,  pp.  253-256,  7  figs.  Westfalitn,  the  explosive 
used  for  the  experiments,  contains  95  per  cent  ammonium  nitrate  and  5  per 
cent  ground  wood  an  is  said  to  be  remarkably  free  from  danger.  Use  of 
explosives  is  said  to  effect  a  saving  in  time  and  labor. 

See  also  Time  Study,  Power  Shovels. 

EXECUTIVES 

See  Management,  Statistics,  Value  of. 

EXPLOSIVES 

Detonation,  Strength  and  Velocity  of.  Strength  and  Velocity  of  Detonation 
of  Various  Military  Explosives,  W.  C.  Cope.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12, 
no.  9,  Sept.  1920,  pp.  870-873.  Strength  of  several  explosives,  used  or  proposed 
for  military  use  is  given  as  compared  with  TNT,  comparison  being  based  on 
results  of  ballistic  mortar  test.  Velocity  of  detonation  of  several  military 
explosives  was  determined  under  known  conditions  of  density  and  confinement. 


FITS 

Fiber  Stresses.  Determination  of  Fiber  Stress  Caused  by  Force  Fits.  Mech. 
Eng.,  vol.  42,  no.  9,  Sept.  1920,  pp.  533-534.  2  figs.  Charts  based  on  Birnie's 
formula  for  thick,  hollow  cylinders,  adapted  to  case  where  external  pressure 
is  zero. 

See  also  Gages,  Tolerances. 

FLOOD  CONTROL 

Miami  Project.  Principles  of  Channel  Improvement  in  Miami  Valley  Flood 
Protection.  Eng.  News-Rec,  vol.  85,  no.  7,  Aug.  12,  1920,  pr>.  292-298, 
10  figs.  Flow  capacity  of  river  increased  to  supplement  action  of  detention 
basins.  Bottom  of  enlarged  channel  shaped  for  low-water  flow.  Scour 
protection  by  concrete  revetment,  block  mattresses  and  sills. 

FLYING   BOATS 

Hulls.  Note  on  Flying  Boat  Hulls,  Linton  Hope.  Aeronautical  Jl.,  vol.  24,  no.  117, 
Sept.  1920,  pp.  495-497.  Tables  showing  dimensions  and  particulars  of  hulls 
in  20  prominent  types. 

Notes  on  Flying  Boat  Hulls,  A.  R.  Low.  Aeronautical  Jl.,  vol.  24,  no.  116, 
Aug.  1920,  pp.  440-460  and  (discussion)  pp.  461^71,  20  figs.  Survey  of 
developments  in  outline,  weight,  dimensions,  etc. 

FOREMEN 

Handling  Men.  A  Practical  Talk  to  Foremen,  George  D.  Halsey.  Indus.  Manage- 
ment, vol.  60,  no.  3,  Sept.  1920,  pp.  196-199.  Fundamental  principles  of 
handling  men. 

FORGE  PLANTS 


FANS,  CENTRIFUGAL 

Blade  Inclination.  Do  Fans  Operate  by  Centrifugal  Force?  David  W.  Evans. 
Coal  Age,  vol.  18,  no.  10,  Sept.  2,  1920,  pp.  487-489,  3  figs.  Tests  established 
that  motion  o  f  blades  creates  partial  vacuum  and  therefore  that  better  type 
of  fan  is  that  which  protects  this  vacuum  so  that  only  intake  air  can  reach  it. 
Type  developed  in  view  of  this  fact. 

FATIGUE 

Industrial.  Industrial  Fatigue  and  Mental  Efficiency,  B.  Muscio.  Eng.  and 
Indus.  Management,  vol.  4,  no.  7,  Aug.  12,  1920,  pp.  206-208.  Report  present- 
ed to  Industrial  Fatigue  Research  Board.  Tests  which  form  basis  of  report 
were  mental  tests,  and  they  were  employed  to  investigate  industrial  fatigue 
caused  primarily  by  continuous  demand  upon  attention. 

FERROMANGANESE 

Manufacture  in  Great  Britain.  Ferromanganese  Practice  in  Great  Britain, 
Paul  M.  Tyler.  Iron  Age,  vol.  106,  no.  12,  Sept.  16,  1920.  pp.  711-713.  Un- 
usual feature  of  one  furnace  design  is  contraction  from  bosh  and  hearth  which 
instead  of  being  straight  line,  comes  down  on  curve  of  26  ft.  radius. 

FILTRATION 

Centrifugal.  A  New  Process  of  Centrifugal  Filtration,  W.  J.  Gee.  Jl.  Soc.  Chem. 
Industry,  vol.  39,  no.  15,  Aug.  16,  1920,  pp.  255T-256T.  1  fig.  Apparatus 
combining  centrifugal  separation  with  filtration  through  non-choking  filter. 

FIRE  PREVENTION 

Coal-Tar  Chemical  Works.  Prevention  of  Fires  and  Explosions  in  Coal-Tar 
Chemical  Works,  Nicholas  Richardson.  Chem.  &  Metallurgical  Eng.,  vol.  23, 
no.  7,  Aug.  18,  1920,  pp.  273-274.  Report  submitted  by  Underwriters'  Bureau 
of  New  England  to  Atlantic  Dycstuff  Co.,  Boston. 

FIRE  PROTECTION 

Static  Electricity.  Elimination  of  Danger  of  Fire  from  Electrically  Excited 
Inflammable  Liquids  (Ueber  die  Bcseitigung  der  Brandgefarhen  bei  elektrisch 
durch  Stromen  erregten  feuergefahrliehen  Fliissigheiten),  H.  Holde.  Feuer- 
wehrtechnische  Zeitschrift,  vol.  8,  nos.  9-10,  May  5-20,  1920,  pp.  73-77,  2  figs. 
Experiments  and  theoretical  studies  show  that  the  grounding  of  all  metallic 
pipes  and  containers,  such  as  tanks  and  other  reservoirs,  which  come  in  contact 
with  electrically  excited  liquids,  is  entirely  adequate  for  preventing  ignition. 

FIRECLAYS 

British.  The  Composition,  Drying  and  Firing  Shrinkage,  Porosity,  and  Density  of 
British  Fireclays  Suitable  for  Glass  Furnace  Refractory  Materials,  Edith  M. 
Firth,  F.  W.  Hodkin  and  W.  E.  S.  Turner.  .11.  Soc.  of  Glass  Technology, 
vol.  4,  no.  14,  Aug.  1920,  pp.  162-205,  27  figs.  Chemical  analyses  of  27  different 
clays,  drawn  from  various  sources  in  England,  Wales  and  Scotland  and  measure- 
ments of  their  shrinkage,  porosities,  apparent  and  actual  densities  at  long  series 
of  temperatures  up  to  1400  deg.  cent.,  and  information  concerning  their  working 
properties  and  their  color  changes  when  fired. 


Heat  Saving  in.  Where  Electricity  Is  a  By-Product.  Power  Plant  Engr.,  vol.  24, 
no.  18,  Sept.  15,  1920,  pp.  871-875,  11  figs.  Exhaust  steam  from  large  number 
of  steam  hammers  is  used  to  generate  electricity  and  heat  feedwater  for  drop- 
forging  plant  at  West  Pullman,  111. 

FORGING 

Forge  Shops.  Builds  Forge  Shop  in  Pittsburgh.  Iron  Trade  Rev.,  vol.  67,  no.  5, 
July  29,  1920,  pp.  298-300,  5  figs.  Output,  800  tons  monthly.  Forges  are 
made  of  nickel,  nickel-chrome  or  carbon  steel  and  are  used  for  making  automo- 
bile, tractor,  railroad  car  and  machine  tool  parts. 

FOUNDATIONS 

Bearing  Value  of  Soils.  Progress  Report  of  the  Special  Committee  to  Codify 
Present  Practice  on  the  Bearing  Value  of  Soils  for  Foundations.  Proc.  Am. 
Soc.  of  Civil  Engrs.,  vol.  46,  no.  6,  Aug.  1920,  pp.  905-941,  26  figs.  Object  of 
investigation  was  to  ascertain  whether  laws  of  earth  resistance  and  bearing 
value  of  soils  admitted  codification  so  as  to  furnish  basis  for  standardization 
of  practical  design,  and  to  plan  researches  with  that  object  in  view.  Conclusion 
is  that  such  codification  cannot  be  based  on  purely  frictional  theory  of  earth 
resistance  such  as  Coulomb  and  Rankinc  theories,  but  must  be  based  on 
theory  of  elastic  equilibrium  with  frictional  equilibrium  as  limiting  state 
determining  discontinuities  of  field.  Work  was  done  in  co-operation  with 
Bur.  of  Standards. 

Footings.  Footings  for  Foundations  (fitude  sur  les  fondations  par  empattements), 
Aim6  Willame  and  Henri  Chenu.  Annales  des  Travaux  Publics  de  Belgique, 
vol.  21,  no.  3,  June  1920,  pp.  391-446,  16  figs.  Exemplification  of  design 
formula.     (Concluded.) 

Load  Pressure.  Doubly  Eccentric  Load  Pressure  on  Rectangular  Footings, 
Marshal  G.  Findley.  Eng.  News-Rec,  vol.  85,  no.  11,  Sept.  9,  1920,  pp.  494- 
495,  2  figs.     Diagram  for  computing  pressures  on  doubly  eccentric  footings. 

FOUNDRIES 

Steel.  Transportation  Is  Factor  in  Increasing  Output  of  Steel  Foundry,  H.  E. 
Diller.  Iron  Trade  Rev.,  vol.  67,  no.  12,  Sept.  16,  1920.  pp  77  i  779,  11  figs. 
Inter-department  transportation  system  in  operation  at  plant  of  foundry  of 
Fort  Pitt  Steel  Casting  Co.,  McKeesport,  Pa. 

See  also  Testing  Machines,  Foundries;  Time  Study,  Foundries. 

FOUNDRY  EQUIPM 

Steel  Flasks.  Fabricating  Steel  Foundry  Flasks.  Iron  Trade  Rev.,  vol.  67, 
no.  5,  July  29,  1920,  pp.  305-308,  15  lined  by  forming 

ribs  on  3-mch.  centers.     Bottom  half  of  each  rib  is  made  shallow  to  provide 
shoulder  upon  which  sand  rests.     Diversified  uses  of  11; 

FUELS 

Coal  vs.  Oil.     Coal  vs.  Oil  Performance  Chart,  L.  C.  I.ichty.     Beat  &  Vi 

vol.   17,  no.  9,  Sept.  1920,  pp.  47-48,  2  figs.     Chart  for  computing  efficiency 
that  may  be  expected  in  changing  from  one  fuel  to  the  ■  >! 

CoM  I    Performance  Chart.     Powi  ept.   7, 

1920,  pp.  402-403,  -  figs.      Chart  for  di  :icy  to  be  expected  in 

changing  from  one  fuel  to  the  other. 
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Comparative  Cost.     Comparative    Cost    of    Fuels.    M.    Kinoshita.     Dom.    Eng. 

(Lond.),   vol.   40,   no.   20,   Aug.    1920,   pp.    123-124,    1   fig.     Alignment  chart 

ual  cost  of  obtaining  100,000  B.t.u    and  1  hp-hr.  as  mechanical 

energy  from  solid,  liquid  and  gaseous  fuel,  and  also  electric  energy,  for  given 

price,  calorific  value  and  efficiency. 

Economy.  Fuel  Economy.  Engr.,  vol.  130,  no.  3374,  Aug.  27,  1920,  pp.  196  and  198. 
Report  of  committee  appointed  for  investigation  of  fuel  economy,  utilization 
of  coal  and  smoke  prevention,  presented  at  meeting  of  Chemistry  section, 
British  Assn.  for  Advancement  of  Science.  Among  subjects  discussed  are 
future  standards  of  gas  supplies  and  alcohol  from  coke  oven  gas. 

Liquid.  Calorific  Power  of  Liquid  Furls  (Pouvoir  calorifique  des  combustibles 
liquides),  H.  Decluy.     Journal  di  Caz,  vol.  44,  no.  13,  July  5,  1920, 

pp.  195-196.     Table  of  equivalents  with  coal. 

See  also  Coal;  Lignite;  Pulverized  Coal. 

FURN  U'.T.S,  ANNEALING 

Stoker-Fired  Tandem.  Sheet,  Pair  and  Annealing  Furnaces — I,  C.  F.  Poppleton. 
Iron  Age,  vol.  106,  no.  12,  Sept.  16,  1920,  pp.  714-717,  2  figs.  Typical  tandem 
combination  sheet  and  pair  furnaces  originally  designed  for  use  of  producer  gas 
and  later  changed  with  specially  corrugated  tiles.  It  is  arranged  with  two  doors 
and  pairs  are  charged  to  back  and  front  of  hearth  alternately.  Stoker  is 
placed  centrally  on  longitudinal  center  line  of  sheet  and  pair  furnace  with  its 
combustion  grates  on  either  side  of  feeding  worm.     (To  be  continued.) 

FURNACES,  BOILER 

Two-Stage.  Two-Stage  Combustion  (La  combustion  en  deux  temps),  Henry 
Dieterlen.  Chaleur  et  Industrie,  no.  4,  July  1920,  pp.  206-214,  17  figs-  Boiler 
furnace  said  to  have  been  developed  from  results  obtained  in  extensive  exper- 
imental researches  of  combustion.  Furnace  consists  of  four  parts:  Continuous 
furnace  with  mechanism  for  regulating  proportions  of  fuel  and  air;  first  boiler 
element  intended  to  cool  gases  to  temperature  near  minimum  at  which  they  can 
be  reignited;  mechanism  for  thoroughly  mixing  cooled  gases;  second  boiler 
element  where  exchange  of  heat  takes  place.  Furnace  is  said  to  be  capable  of 
application  to  any  type  of  boiler  and  for  burning  any  fuel. 

FURNACES,  HEAT-TREATING 

New  Type.  New-Heat  Treating  Furnace.  Iron  Age,  vol.  106,  no.  11,  Sept.  9, 
1920,  p.  644,  2  figs.  Similar  to  pusher  type.  It  has  no  skid  rails  or  other 
metal  in  floor,  all  beams  being  covered  with  fire  tile.  Manufactured  by 
Advance  Furnace  &  Eng.  Co.,  Springfield,  Mass. 

FURNACES,  HEATING 

Rolling  Mills.  Experimental  Study  of  Reheating  of  Metallic  Pieces  in  Forging 
Furnaces  (Etudes  experimentales  sur  le  reehauffage  des  pieces  metalliques 
dans  les  fours  de  forge),  Felix  Verdeaux.  Revue  de  Metallurgie,  vol.  17,  no.  5, 
May  1920,  pp.  312-334,  23  figs.  Experiments  with  continuous  and  non- 
continuous  furnaces  with  automatic  and  non-automatic  grates,  of  type  usually 
employed  in  rolling-mills. 


GAS  ENGINES 

Blast-Furnace-Gas  Operated.  Gas  Blowing  Engines  at  Jarrow.  Iron  &  Coal 
Trades  Rev.,  vol.  101,  no.  2739,  Aug.  27,  1920,  pp.  260-262,  5  figs.  Notable 
feature  is  casting  of  cylinder  body  in  two  halves,  each  half  being  cast  with 
valve  portion  at  bottom  and  with  large  head  of  metal  above  central  flange. 
Two  halves  are  hydraulically  forced  over  liner.  Pistons,  built  according  to 
Galloways'  patent,  are  water-cooled. 

Modern  Types.  Modern  Large  Gas  Engines,  H.  Dubbel.  Eng.  Progress,  vol.  1, 
no.  9,  Sept.  1920,  pp.  282-286,  12  figs.  Details  of  Nurnberg,  Korting  and 
other  types. 

GAS  MANUFACTURE 

Lignite  Gas.  Lignite  for  Gas  Making,  W.  D.  Wilcox.  Gas  Rec,  vol.  18,  no.  4, 
Aug.  25,  1920,  pp.  1 1-14.  Tests.  Gas  from  sub-bituminous  coal  had  heat 
value  of  about  550  B.t.u.;  lignite  gave  gas  slightly  better  than  450  B.t.u.  before 
purification. 


See  also  Water  Gas. 


GASES 


Compressed,  Containers  for.  High-Pressure  Seamless  Steel  Cylinders.  Iron  Age, 
vol.  106,  no.  7,  Aug.  12,  1920,  pp.  377-379,  12  figs.  How  containers  for  gases 
are  made  from  tubes  by  piercing  process  and  from  flat  plates  by  cupping  process. 

GASOLINE 

Distillation.  Durability  of  Electric  Heaters  for  Gasoline  Distillation,  W.  A.  Jacobs 
and  E.  W.  Dean.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  8,  Aug.  25,  1920, 
pp.  343-341.  Bureau  of  Mines  electric  gasoline  distillation  heater  and  com- 
mercial device  sold  for  same  use  were  subjected  to  life  tests  at  maximum 
current  load.  Each  failed  at  end  of  approximately  500  hr.  Bureau  heater 
through  deterioration  of  resistance  wire,  and  commercial  heater  through 
disintegration  of  block  of  insulating  material  holding  resistance  wire.  From 
reports  of  Investigations,  U.  S.  Bureau  of  Mines. 

Production  from  Heavy  Oil  Hydrocarbons.  Production  of  Motor  Gasoline 
from  Heavy  Oil  Hydrocarbons,  Fred  W.  Padgett.  Chem.  &  Metallurgical 
Eng.,  vol.  23,  no.  11,  Sept  15,  1920,  pp.  521-525,  3  figs.  Study  of  possible 
reactions  taking  place  in  cracking  pehnomena,  noting  particularly  action  of 
catalysts  upon  heating  and  composition  and  refining  of  pyrolytic  distillates. 

Quality.  Motor  Gasoline  Survey  of  Bureau  of  Mines.  Automotive  Industries, 
vol.  43,  no.  12,  Sept.  16,  1920,  pp.  575  and  583,  1  fig.  Tests  of  samples  taken 
in  various  large  cities  of  country  during  latter  part  of  July  compared  with  similar 
tests  made  in  January  last.  Increase  in  average  boiling  point  regarded  as 
seasonal  change. 

Substitutes.  Alternatives  to  Motor  Spirit.  Petroleum  Times,  vol.  4,  no.  82, 
July  31,  1920,  pp.  131-132.     Report  of  British  Fuel  Research  Board. 

Survey  in  U.  S.  Internal-Combustion  Engine  Gasoline  Survey,  N.  A.  C.  Smith. 
Jl.  Soc.  of  Automotive  Engrs.,  vol.  7,  no.  3,  Sept.  1920,  pp.  300-301.  Curves 
showing  how  average  distillation  of  gasoline  samples  secured  from  principal 
cities  in  U.  S.  in  Bur.  of  Mines  surveys  compares  with  Government  specification. 


GAGES 

Interchangeable  Manufacture.  Gages  in  Interchangeable  Manufacturing — I 
and  II,  Earlo  Huekingham.  Machy.  (Lond.),  vol.  16,  nos.  411  and 4 13,  Aug  12 
and  26,  pp.  576-582  and  637-642,  39  figs.  Types  of  gages  and  gaging  devices 
employed  in  manufacturing  interchangeable  parts. 

Lapping.  Accurate  Lapping,  I,.  J.  Vorhees.  Am.  Mach.,  vol.  53,  no.  6,  Aug.  5, 
1920,  pp.  263-265,  3  figs.     Instructions  for  gage  lapping  and  for  making  laps. 

Limit  Plu<;.  Quantity  Production  of  Combination  Limit  Plug  Gages.  Machy 
(N.V.),  vol.  27,  no  I ,  Sept.  1920,  pp.  59-61,  4  figs.  Description  of  new  system 
of  limit  plug  gages  developed  by  Taft-Pierce  Mfg.  Co.,  and  methods  employed 
in  their  manufacture  on  quantity  production  plan.  Limit  plug  Kage  made 
to  this  system  consists  of  (1)  gage  handle,  (2)  "go"  plug  gage  unit,  (3)  "not  go" 
plug  gage  unit.  (4)  and  (5)  screws  for  holding  gage  units  to  handle.  Principle 
advantage  is  possibility  of  interchanging  gage  units  according  to  actual  limits 
required  in  any  one  case. 

Mancfacic  hi,      Elemente  of  Cage  Making — IX  and  X,  C.  A.  Macready      Am 
DOS.  4  and  (i.  July  22  and  Aug.  5,  1920,  pp.  167-169  and  253-255, 
11  fige.     I  r  grinding  of  radii  to  points  of  tangency.     Use  of  sine  bar 

as  means  to  obtain  greater  degree  of  accuracy. 

Pla  I  -pc    of    Planer-Tool-Setting    Gage.     Machy 

epl    2,  L920,pp   681  683,  I  fjge      Tool-setting  gage 

rforol agdirecf  fadings  and  with  means  for  securing 

quick  and  accurate  a<l  ■ 

ScBirw,  Hardening  oir.     Thj    1 1  Gages  with  the  Least  Distortion 

in  men,  Wilfn.l  .1    I. in, I, am.     Am.  Mac!,.,  vol  63,  i",    l-',  Sept    16    1920 

PP- 547-651,  14  fi(        Hardei I    crew  gages  at  Goldsmith'    --liege  to  find 

in'  bo  that  distortion  along   pitch  line 
should  be  reduced  to  minimum,     Paper  read  before  Instn.  Mecn.  Engrs. 

Tolerances.    Chart   for    D  Fit    Allowances,   J.    B.    Conway      Machv 

' H      Chart  for  determining  tolerances 

Units  to  be  allowed  for  various  classes  of  fits. 

See  also  Screw  Thread  ,   Thread  Commission. 


GASOLINE  ENGINES 

Tolputt  Slide-Valve.  The  Tolputt  Slide-Valve  Engine.  Autocar,  vol.  45,  no. 
1297,  Aug.  28,  1920,  pp.  371-372,  2  figs.  Cylinder  block  with  slide  valve  gear, 
intended  to  take  place  of  ordinary  poppet-valve  cylinders  on  crankcase  of 
existing  engine. 

GEAR  CUTTING 

Sharpening  Cutters.  Sharpening  Hobs  and  Cutters.  Carl  G.  Olson.  Machy. 
(N.  Y.),  vol.  27,  no.  1,  Sept.  1920,  pp.  11-13,  14  figs.  Points  to  be  considered 
in  obtaining  good  results  in  cutting  of  gears. 

Spur-Gear  Machine.  New  Spur  Gear  Generating  Machine.  Machy.  (Lond.), 
vol.  16,  no.  414,  Sept.  2,  1920,  pp.  684-085,  4  figs.  Massive  puncher  slotting 
machines,  in  which  bed  and  head  are  cast  together  to  insure  rigidity  designed 
and  constructed  by  William  Muir  &  Co.,  Ltd.,  Manchester,  England. 


See  also  Hobbing  Machine 


GEARS 


Elliptic.  The  Manufacture  of  Elliptic  Gears  (Construction  des  engrenages  ellip- 
tiques),  P.  Massot.  Ouvrier  Moderne,  vol.  3,  no.  1,  April  1920,  pp.  1-5,  4  figs. 
Milling  method. 

Horsepower  Charts.  A  Horsepower  and  Torque  Chart,  John  S.  Watts.  Am. 
Mach.,  vol.  53,  no.  4,  July  22,  1920,  p.  191,  1  fig.  Chart  for  determining  sizes 
of  gears  or  pulleys  required  to  transmit  given  horsepower  at  speed  given  in 
revolutions  per  minute. 

Horsepower  Chart  for  Gear  Teeth,  William  W.  Gaylord.  Machy.  (N.  Y.), 
vol.  27,  no.  1,  Sept.  1920,  pp.  62-63,  1  fig.  Chart  from  which  horsepower 
transmitted  by  gear  can  be  read  when  load  is  known. 

Intermittent-Motion.  A  Mutilated  Gear  Feed,  William  Gumprich.  Am. 
Mach.,  vol.  53,  no.  6,  Aug.  5,  1920,  pp.  250-252,  3  figs.  Modification  of  Geneva 
stop. 

Involute.  The  Involute  Gear,  Francis  W.  Shaw.  Machy.  (Lond.),  vol.  16,  no.  412, 
Aug.  19,  1920,  pp.  630-632.  Argument  against  contention  of  A.  Fisher  (see 
Machy.  pp.  388  and  517)  that  Fisher  gear  reduces  pressure. 
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GLASS 

Soda-Magnesia.  The  Density  of  Soda-Magnesia  Glasses,  S.  English  and  W.  E.  S. 
Turner.  Jl.  Soe.  of  Glass  Technology,  vol.  4,  no.  14,  Aug.  1920,  pp.  153-156, 
2  figs.  _  Graph  showing  results  obtained  experimentally  for  both  lime-  and 
magnesia-containing  glasses,  densities  in  each  case  being  plotted  against 
molecular  percentage  composition.  In  both  cases  relationship  between  density 
and   composition   is  linear,   deviation  occurring  being  at  end  of  series  only. 

GLASS  MANUFACTURE 

Gas-Fired  Furnaces.  On  a  New  Type  of  Gas-Fired  Furnaces,  Morris  W.  Travers. 
Jl.  Soc.  of  Glass  Technology,  vol.  4,  no.  14,  Aug.  1920,  pp.  205-225,  2  figs. 
Operation  of  Dennis  Simplex  furnaces. 

GLASS,   OPTICAL 

Pots,  Casting.  The  Casting  of  Pots  for  Use  in  Experimental  Work  on  Optical 
Glass,  Alice  B.  Taylor.  Jl.  Soc.  of  Glass  Technology,  vol.  4,  no.  14,  Aug.  1920, 
pp.  140-150  and  (discussion)  pp.  150-153,  10  figs.,  partly  on  5  supp.  plates. 
Advantages  of  casting  compared  with  modeling  or  handmolding. 

GOLD 


HOISTS 

Skip.  New  Skip-Hoist  Designed,  Warren  Travell.  Coal  Trade  Jl.,  vol.  51,  no.  37, 
Sept.  15,  1920,  pp.  1043-1014.  Machine  combining  horizontal  transportation 
with  hoisting  operation. 

HOSPITALS 

Shop.  The  Machine  Shop  Hospital,  Sanford  DeHart.  Mzehv.  '\  y.l,  vol  27, 
no.  1,  Sept.  1920,  pp.  3S-40,  1  fig.  Operation  of  shop  hospital  at  plant  of 
R.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati. 

HOUSES,   CONCRETE 

Monolithic  Construction.  Systems  of  Monolithic  Concrete  House  Construction. 
Eng.  and  Contracting,  vol.  54,  no.  8,  Aug.  25.  1920,  pp  -.  6gs.     De- 

scription of  various  systems  of  molds  used  in  constructing  monolithic  concrete 
houses.  From  proceedings  of  national  conference  on  Concrete  House  Con- 
struction. 

Specifications.  Specifications  for  Cement  Concrete  Buildings.  Concrete  and 
Constructional  Eng.,  vol.  15,  no.  8,  Aug.  1920,  pp.  539-541.  Specifications 
for  cement  concrete  building  approved  by  British  Ministry  of  Health. 


Recovery  from  Magnetic  Black  Sand.  Recovery  of  Gold  from  a  Magnetic 
Black  Sand,  John  A.  Davis  and  John  Gross.  Reports  of  Investigations, 
Bur.  of  Mines,  serial  no.  2158,  Aug.  1920,  5  pp.  Tests  made  by  Alaska  section 
of  Bur.  of  Mines. 


GRAIN  BINS 


Reinforced-Concrete.  Design  of  Circular  Reinforced  Concrete  Bins,  William 
Wren  Hay.  Concrete,  vol.  17,  no.  3,  Sept.  1920,  pp.  73-76,  7  figs.  Formula? 
for  determining  lateral  pressure  of  walls  and  graph  for  computing  proper 
spacing  of  reinforcing  steel  rods. 


GRAVEL  PLANTS 


Equipment.  New  Type  of  Sand-Gravel  Plant.  Rock  Products,  vol.  23,  nos.18, 
Aug.  28,  1920,  pp.  34-37,  14  figs.  Pumping  is  done  directly  into  head  screen 
instead  of  dewatering  sump  as  majority  of  plants  do. 


GRINDING   MACHINES 


British.  Jones  &  Shipman  Grinding  Machine  Developments.  Machy.  (Lond.), 
vol.  16,  no.  413,  Aug.  26,  1920,  pp.  650-652,  4  figs.  All-gear  work  head  and 
surface-grinding  attachment. 


H 


HOUSING 

Akron  Rubber  Companies.  Building  Industrial  Communities,  A.  J.  Hain.  Iron 
Trade  Rev.,  vol.  07,  no.  7,  Aug.  12,  1920,  pp.  441-444,  7  figs.  Housing  scheme 
constructed  by  Akron  Rubber  Companies,  involving  business  centers,  recreation 
facilities  and  even  trade  "university." 

Financing.  Methods  of  Financing  Housing  Schemes.  Contract  Rec,  vol.  34,  no.  35, 
Sept.  1,  1920,  pp.  830-832.  Several  plans  outlined  at  Nat.  Conference  on  con- 
crete-house construction. 

Winnipeg  Scheme.  Homes  Built  under  Winnipeg  Housing  Scheme,  F.  H.  Parr. 
Contract  Rec,  vol.  34,  no.  35,  Sept.  1,  1920,  pp.  835-836,  2  figs.  Terrace 
houses  most  economical,  but  difficult  to  sell.  Description  of  semi-detached 
cottages.     Permanent  class  of  construction. 

HYDRAULIC  TURBINES 

Development.  Evolution  of  the  Modern  Hydraulic  Turbines  (Le  turbines  hydrau- 
liques  modernes  et  leur  Evolution),  Denis  Eydous.  Mfeioires  et  Compte 
rendu  des  Travaux  de  la  Society  des  Ingenieurs  Civils  de  France,  vol.  73, 
nos.  1-2-3,  Jan.-March  1920,  pp.  93-121,  15  figs.  Modern  turbines  for  medium 
and  high  heads  are  considered  as  highly  perfected  and  being  susceptible  of 
only  minor  improvements  concerning  minor  mechanical  details.  Turbines 
for  utilizing  variable  low  heads  can  be  designed,  it  is  believed,  with  several 
wheels  mounted  on  the  same  axis,  water  being  admitted  on  only  part  of  these 
when  head  is  high  and  on  all  together  when  it  diminishes. 

Kaplan.  The  Kaplan  Hydraulic  Turbine.  Mech.  Eng.,  vol.  42,  no.  9,  Sept.  1920, 
pp.  516-517,  5  figs.  Development  of  Francis  type.  Water  flows  throughout 
runner  in  axial  direction  and  deflection  of  water  in  runner  is  eliminated.  Guide 
apparatus  is  designed  in  same  manner  as  in  conventional  Francis  turbines, 
but  vanes  are  so  arranged  that  water  discharges  not  only  along  longitudinal 
edges,  but  also  at  front  edges.  Translated  from  Zeitschrift  des  Bayerischen 
Revisions-Vereins. 


HANDLING   MATERIALS 

See  Terminal,  Marine. 

HEAT  TRANSMISSION 
See  Boilers,  Heal  Transfer  and  Fives. 

HELICOPTERS 

See  Aeroplanes,  Helicopters;  Lacoin-Damblanc-" Alerion." 

HELIUM 

Production  and  Uses.  Helium:  Its  Production  and  Uses,  J.  C.  McLennan.  Nature 
(Lond.),  vol.  105,  nos.  2650  and  2651,  Aug.  12  and  19,  1920,  pp.  747-751  and 
p.  778,  1  fig.  Account  of  investigation  undertaker,  under  auspices  of  Board 
of  Invention  and  Research  of  British  Admiralty. 

HOBBING  MACHINES 

Precision  Work.  Making  a  Hobbing  Machine  for  Precision  Work,  Simeon  Collev. 
Am.  Mach.,  vol.  53,  no.  11,  Sept.  9,  1920,  pp.  491-494,  11  figs.  Design  and 
construction  of  special  hobbing  machine  for  producing  wormwheels  of  accuracy 
required  for  azimuth  heads. 

HOISTING 

Horsepower  Required  in.  Hoisting  Problem,  Fred  C.  DeWeese.  Power  Plant 
Eng.,  vol.  24,  no.  18,  Sept.  15,  1920,  p.  891,  1  fig.  Chart  showing  horse-power 
required  and  cable  stress  for  hoisting  load  of  2000  lb.  up  various  inclines. 


HYDRO-ELECTRIC  PLANTS 

California.  High  Sierras  Hydro-Electric  Developments.  Elcc.  World,  vol.  76, 
no.  11,  Sept.  11,  1920,  pp.  513-515,  2  figs.  Generating  stations  with  total 
of  8.50,000  kw.  which  will  produce  l.liuii.iii iii.iMlO  kw.-hr.  per  annum  are  in- 
cluded in  1920  to  1930  construction  programs  of  Southern  California  Edison 
Co.  and  San  Joaquin  Light  &  Power  Corp.  of  California. 

Dalmatia.  The  100,000-Hp.  Hydraulic  Plant  Gubavica  near  Duare,  Dalmatia 
(Die  100.000-PS-Wasserkraftanlage  Gubavica  bei  Duare,  Dalmatien),  P. 
Zigerli.  Schweizerische  Bauzeitung,  vol.  76,  nos.  3  and  4,  July  17  and  24, 
1920,  pp.  23-26  and  35-39,  16  figs.  Details  of  head-water  canal  supply  conduit, 
reservoir,  pressure  mains,  machine  house,  long-distance  line,  construction 
costs  and  other  data.     (Concluded.) 

France.  From  Draft  Tubes  to  Penstock  (Installation  hydroelectrique  par  eau 
r6cuper£e),  Francis  Babey.  Electricien,  vol.  51.  no.  1257,  Aug  1.  1920,  10  figs. 
Two  hydroelectric  plants,  at  Livet  and  Vcre.cs,  France,  successively  utilize  power 
in  same  water  course.  Article  describes  lower  installation  where  7000  hp. 
are  developed. 

The  Hydroelectric  Plant  at  Egct  and  Its  120,000-Volt  Installations 
i  L'usine  hydroelectrique  d'Eget  et  ses  installations  A  120.000  volts),  Denis 
I  ..i,u\  and  Paul  Leboucher.  Revue  generate  de  1'Electricite,  vol.  8.  nos. 
2,  3,  4  and  5,  July  10,  17,  24  and  31,  1920,  pp.  37-45,  75-86,  103-108  and  1  15-151, 
50  1  I        I   comprises  seven  5000-hp.  turbo-gel  Height  of  water- 

fall is  2475  ft.     Turbines  arc  of  horizontal  Pelton  type.     Details  of  transmission 
line.     Records  of  tests  of  turbines  and  alternators.     (Conchul 

Niagara  Falls.  Niagara  Falls  100.000-Hp.  Development,  John  I..  Harper,  George 
I       -I,,  pard,  N.  R.  Gibson  and  L.  S.  Bernstein.      I  I,  vol.  76,  no.   12. 

Sept.   18,   1920,  pp.  561  ral  engineering  problems  involved 

in  development.     Hydraulic  design  and  efficiency  of  units  and  plant.     Effect 
of  loading  on  construction  of  substructures. 

Queenston  i                  Dcvelopmct  Is,  Ont,  Harry  Gardiner. 

Eng    World,  vol.   15,  no.  1,  1919,  pp.  17-21,  11  figs.     Project  to  cost  about. 

000.000,  consists  of  group  of  several  p:i  ,  each  canal  intended 
to  develop  300,000  hp. 
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River-Flow   Measurements.     Measuring   River   Flow   for   Hydro-Electric   Plant 
Operation,  R.  D.  DeWolf.     Power,  vol.  52,  no.  10,  Sept.  7,  1920,  pp.  361-363, 
4  figs.     Chart  for  estimating  pond  capacity,  river  flow,  and  period  that  given 
•an  be  carried  with  pond  at  given  level. 

Queenston-Chippawa  Development.  Electrical  Features — Queenston-Chippawa 
Development,  E.  T.  J.  Brandon.  Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  9,  Sept. 
1920,  p.  445.  Vertical  shaft  generators  of  45,000  kva.  capacity  operating 
at  12  000  volts,  25  cycles,  187J/£  r.p.m.,  with  thrust  bearings  designed  to  carry 
load  of  about  100,000,000  lb. 


Hydraulic  Installation  of  the  Queenston-Chippawa  Development,  M.  V 
Sauer.  Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  9,  Sept.  1920,  pp.  440-444,  5  figs 
Features  described  are  canal  control  gate,  ice  chutes,  screens,  removable  gates 

~„..,.*,..,I-j        Tnlxncsn     vnlirAC      +nrKir*«c      trrwmmnr    evftt.nm       Prtnt.rnl     npflpst.nls    aOf 


reaiures  uescnoeu  are  cunai  winiui 
penstocks,  Johnson  valves,  turbines 
service  units. 


The  Design  of  the  Queenston-Chippawa  Power  Canal,  T.  H.  Hogg.  Jl.  Eng. 
inst.  of  Canada,  vol.  3,  no.  9,  Sept.  1920,  pp.  435-439,  6  figs.  General  de- 
scription of  economics  and  hydraulics  of  canal,  together  with  details  of  methods 
of  di 

The  General  and  Economic  Features  of  the  Queenston-Chippawa  Develop- 
ment. H.  G.  Acres.  Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  9,  Sept.  1920,  pp. 
446-452,  9  figs.  Development  of  plant  designed  with  aggregate  of  500,000  hp. 
capacity. 

HYSTERESIS 

Measurement  of.  Measurement  of  Hysteresis  Values  from  High  Magnetizing 
Forces,  W.  L.  Cheney.  Scientific  Paper  of  Bur.  of  Standards,  Dept.  of  Com- 
merce, no.  383,  June  19,  1920,  pp.  281-289,  3  figs.  Apparatus  for  measuring 
hysteresis  by  a  modification  of  "isthmus  method."  Graphs  showing  coercive 
force  and  residual  induction  from  successively  higher  maximum  magnetizing 
forces  plotted  against  latter  as  independent  variable  up  to  field  of  B  =  2500 
gausses. 


INDUSTRIAL  RELATIONS 

Adjustment  op  Disputes.  Adjustment  of  Labor  Disputes  in  Packing  House  In- 
dustries. Monthly  Labor  Rev.,  vol.  11,  no.  1,  July  1920,  pp.  101-105.  From 
seven  pamphlets  issued  by  U.  S.  Administration  for  Adjustment  of  Labor 
Questions  arising  in  certain  packing-house  industries. 

Australia.  Development  of  the  Labor  Situation  in  Australia.  Monthly  Labor 
Rev.,  vol.  11,  no.  1,  July  1920,  pp.  59-66.  Two  systems  are  in  operation  in 
Australia  for  regulation  of  wages,  hours  and  general  conditions  of  labor;  "wages 
board"  system  general  aim  of  which  is  prevention  of  disputes  by  regulation  of 
wages,  hours  and  by  special  board  appointed  for  specific  industry  on  application 
or  petition;  and  "industrial  arbitration  court"  system,  under  which  industry 
does  not  ordinarily  come  under  review  until  dispute  had  actually  arisen. 
Neither  operates  satisfactorily. 

Employers'  Association.  Association  Lessens  Labor  Difficulties,  Gerard  Frazar. 
Iron  Age,  vol.  106,  no.  ]  1,  Sept.  9,  1920,  pp.  654-657,  5  figs.  Industrial  situa- 
tion stabilized  in  Hartford  County,  Conn.,  by  co-operative  organization  of 
160  manufacturers. 

Justice  in.  Industry's  One  Law  "Be  Square  with  Your  Men,"  Ernest  E.  Bell. 
Iron  Trade  Rev.,  vol.  67,  no.  3,  July  15,  1920,  pp.  169-172  and  p.  177.  Empha- 
sizes that  lasting  success  is  only  attained  by  understanding  and  utilizing 
human  element  in  accordance  with  principles  of  justice. 

Open  Shop.  Detroit  Vindicates  Open  Shop,  A.  J.  Hain.  Iron  Trade  Rev.,  vol.  67, 
no.  9,  Aug.  26,  1920,  pp.  571-574.  Fourth  city  has  attained  its  greatest  growth 
under  policy  of  freedom  in  industrial  employment  relations. 

Open  Shop  Gaining  in  South,  Harold  F.  Podhaski.  Iron  Trade  Rev., 
vol.  67,  no.  12,  Sept.  16,  1920.  pp.  787-789,  2  figs.  Predicts  90  per  cent  of 
industries  will  soon  be  operating  under  this  plan.  Text  of  open-shop  plat- 
form adopted  by  New  Orleans  Board  of  Trade  and  Association  of  Commerce 
is  included. 

See  also  Shop  Committees. 


IGNITION 

Magneto,  Advantages  op.  Advantages  of  Magneto  Ignition,  A.  D.  T.  Libby. 
Jl.  Soc.  of  Automotive  Engrs..  vol.  7,  no.  3,  Sept.  1920,  pp.  277-287  and  (discus- 
sion) pp.  287-290,  15  figs.  Advantages  claimed  are  that  magneto  does  not 
depend  upon  battery  and  generator  for  starting  and  running,  that  with  it 
safer  starting  is  assured,  that  it  gives  more  power  with  less  oil  and  fuel,  cooler 
and  smoother  running  engines  and  cleaner  spark-plugs  and  that  it  does  not 
deteriorate  rapidly  with  age. 

INDUSTRIAL  MANAGEMENT 

Engineering  Students,  Training  in.  The  Training  of  Engineering  Students  in 
Industrial  Management,  Bruce  W.  Benedict.  Mech.  Eng.,  vol.  42,  no.  9, 
Sept.  1920,  pp.  492-494,  1  fig.  How  University  of  Illinois  has  organized  its 
school  shops  upon  commercial  basis.  Plan  is  based  upon  recognition  of  fact 
that  "engineering  is  primarily  manager  of  human  enterprises  rather  than  a 
technician  making  plans  for  others  to  execute." 

Fixing  Responsibility.  Arranging  Functions  to  Fix  Responsibility,  A.  Whitehead. 
Eng  .  vol.  110.  nos.  2849,  2850  and  2851,  Aug.  6.  13  and  20,  1920,  pp.  172-174, 
204-206  and  236-237.  Organization  of  shop  with  a  view  to  avoiding  repetition 
of  work  by  various  persons  and  establishing  definite  relationships  between 
different  departments. 

German  Engineers  and.  What  Engineers  Are  Doing  in  Germany,  E.  J.  Mehren. 
Eng.  News-Rec.,  vol.  85,  no.  12,  Sept.  16, 1920,  pp.  562-565.  Work  on  standard- 
ization and  progress  in  industrial  management. 

Inspection.  Inspection:  The  Control  of  Quality — I,  George  S.  Radford.  Indus. 
Management,  vol.  60,  no.  3,  Sept.  1920,  pp.  169-172.  Relation  of  quality 
to  quantity,  cost  and  marketing. 

Pboduction  Systems.  How  Can  We  Increase  Production?  Sidney  J.  Williams. 
Am.  Mach.,  vol.  53,  no.  6,  Aug.  5,  1920,  pp.  270-272.  Address  before  Eng. 
Section,  Nat.  Safety  Council. 

Interdcpartment  Production  Contest,  R.  R.  Potter.  Jl.  Soc.  of  Auto- 
motive Engrs.,  vol.  7,  no.  3,  Sept.  1920,  pp.  258-262,  4  figs.  Experience  at 
plant  of  Fuller  &  Sons  Mfg.  Co.,  Kalamazoo,  Mich. 

Job  Analysis  Aid  to  Production,  J.  D.  Hackett.  Iron  Trade  Rev.,  vol.  67, 
no.  11,  Sept.  '.i,  1920,  pp.  722-721,  I  fig.  Suggested  forms  of  job  specification 
to  bring  qualifications  of  worker  and  requirements  of  job  together. 

Shipyards.  He  suits  Obtained  by  Applying  Scientific  Management  in  a  French 
Hi  pi  [.  ]        dlee.     Indu        I  ii  at,  vol.  60,  no.  3,  Sept.  1920,  pp. 

2HI-244,    1    fig.     Results   obtained    in    application   of   principles   of   industrial 

■  lated  from  paper  pre- 
sented before  Societe  d'Encourag<  n,  m  poui  l'Industrie  Nationale. 

Stoh:  Company  Stores     Do  ins.     Iron  Trade  Rev., 

vol.  67,  no.  6,  Aug.  5,  1920   p]  Writer  believes  industrial  stores 

hat  as  buying  agencies 
iIm  v  r.  justified  by  surprising  results.  Paper  read  before  Am.  Drop  Forge 
Assn. 

How    \><,   Y<m    Regulate   Materials?     ill,    i!     i       :l  Am. 

Mad.,    '..I     53,    no.   4.   July  22,    L920,    pp.    151-152,   1    fig.      (  ions  in 

classic!  materials.     1'rin- 

ili  I  to  be  I.  [ationships  between  various 

■  ill:  atrol. 

Put!  '"    I.   Thomas.     Factory,  vol.   25, 

pi,.  1,  1920,  pp  687-690.     Replies  from  120  plants  to  inquiry  concern- 
ing 1 1  ith  co-operative  stores. 

See  also  Interchangeable  Manufacture;  Taylor  System;  Time  Study. 


INFLAMMABLE   MATERIALS 

Liquids  Storing  of.  A  Method  for  Storing  and  Handling  Inflammable  Liquids 
(Ein  neues  Lagerund  Forderverfahren  fur  feuergefahrliche  Flussigkeiten), 
Georg  Urff.  Automobil-Rundschau,  vol.  19,  no.  11-12,  June  1920,  pp.  113-115. 
2  figs.  Describes  apparatus  with  motor-drum  pump  for  the  continuous  supply 
of  a  given  quantity  of  liquid.     (Concluded.) 

INSULATORS,  ELECTRIC 

Suspension.  The  Designing  and  Testing  of  Suspension  Insulators.  A  New  Type 
of  Insulator  (Sulle  caratteristiche  e  sulle  prove  degl  isolatori  sospesi.  Nuovo 
tipo  di  isolatore),  P.  G.  Venturini.  Elettrotecnica,  vol.  7,  no.  11, _  Apr.  15, 
1920,  pp.  174-178,  10  figs.  Porcelain  insulator  developed  by  writer  from 
technical  study  of  characteristics  of  such  insulators,  and  from  results  of  exper- 
imental work.     Insulator  is  manufactured  by  Societa  Ceramica  Richard-Ginori. 

INSULATORS,  HEAT 

Form  vs.  Heat  Transfer.  The  Effect  of  Geometrical  Form  upon  the  Heat  Transfer 
through  Insulation,  C.  E.  Rose.  Ice  &  Refrigeration,  vol.  59,  no.  3,  Sept.  1920, 
pp.  82-84,  4  figs.  Analytical  methods  for  computing  insulation  in  three  cases, 
(1)  cork  board  on  plain  surface,  (2)  circular  pipe  insulated  with  cylinder  of 
insulation,  and  (3)   circular  pipe  enclosed  in  square  of  insulation. 

INTERCHANGEABLE  MANUFACTURE 

Inspection  and  Testing.  Inspection  and  Testing  in  Interchangeable  Manufacture, 
Earle  Buckingham.  Machy.  (N.  Y.),  vol.  27.  no.  1,  Sept.  1920,  pp.  52-54. 
Principles  involved  in  inspection  of  interchangeable  parts  and  duties  of  inspec- 
tion department. 

See  also  Gages,  Interchangeable  Manufacture. 

INTERNAL-COMBUSTION  ENGINES 

Combustion  Phenomena.  Combustion  Phenomena  in  Internal-Combustion 
Engines  (Die  Verbrennungsvorgiinge  im  Explosionsmotor),  F.  Wirth.  Auto- 
mobil-Rundschau, vol.  19,  nos.  11-12  and  13-14,  June  and  July  1920,  pp. 
104-108  and  126-130.  Gives  formulae  and  methods  for  calculating  loss  of 
heat  in  engine  through  exhaust  gases,  sensible  heat  of  exhaust  gases,  etc. 
Notes  on  combustion  temperature  and  speed;  suggestions  for  improvements 
of  combustion  engines;  bibliography.      (Concluded.) 

Fan  Brakes  for  Testing.  Fan  Brakes  for  Automobile,  Boat  and  Other  Small 
Engines  (Bremsflugel  fur  Automobil-,  Boots-  und  andere  Kleinmotoren), 
Fritz  Miiller.  Motorwagen,  vol.  23,  no.  12,  Apr.  30,  1920.  pp.  193-195,  5  figs. 
Describes  fan  brakes  used  during  war  for  the  quick  measurement  of  capacity 
of  aerial  motors,  pointing  out  that  smaller  brakes  of  same  type  can  be  used 
advantageously  for  the  brake  testing  of  automobile,  boat  and  other  small 
engines. 

Fuel-Consumption  Measurement.  A  New  Type  of  Fuel-  and  Oil-Consumption 
Measurement  (Erne  neuartige  Brennstoff-  und  Oelvorbrauchsmessung), 
K.  Ft.  Nfigele.  Oel-  u.  Gasmaschine,  vol.  17,  no.  7,  July  1920,  pp.  99-102, 
8  figs.  Details  of  the  Seppeler  sampling  apparatus  by  use  of  which  it  is  pos- 
sible from  samples  to  determine  quickly,  simply  and  accurately  amount  of 
fuel  consumed. 

German  Submarines.  The  Motors  of  the  German  Submarines  (Les  motcurs  des 
sous-marins  allemands) ,  II  Tastetand  I.  Begue.  Technique  Moderne,  vol.  12, 
no.  5,  May  1920,  pp.  204-212,  16  figs.  Characteristics;  Number  of  cylinders,  6; 
dimensions  of  cylinders,  500  mm.  stroke  by  450  mm,  diameter;  total  power 
L650  hp.;  total  length  of  machine,  11  meters;  width,  1.074  meters;  height 
2,407  meters.     Built  by  Germania-Krupp  Works. 
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Low-Temperature  Cycle  for.  A  Low  Temperature  Cycle  for  Large  Internal 
Combustion  Engines,  J.  R.  Kingston.  Engr.,  vol.  130,  no.  3372,  Aug.  13, 
1920,  pp.  164-165,  3  figs.  Suggests  adopting  thermodynamic  cycle  having 
adiabatic  compression  and  expansion. 

Piston  Cooling.  Piston  Cooling  for  Internal-Combustion  Engines  (Kolbenkiihlung 
fur  Verbrennungsmotoren),  W.  .Schlachter.  Sohiffbau,  vol.  21,  no.  34,  July  14, 
1920.  pp.  925-931,  7  figs.  For  a  better  oversight  of  conditions  governing  main- 
tenance of  permissible  temperatures  in  pistons,  the  heating  of  piston  by  the 
burning  gases  and  the  radiation  of  heat  from  the  cylinder  are  investigated 
and  approximate  calculations  made. 

Pratt.  New  Universal  Type  of  Heat  Engine.  Can.  Engr.,  vol.  39,  no.  10,  Sept.  2, 
1920,  pp.  310-311  and  p.  313,  3  figs.  Internal-combustion  engine  invented 
by  G.  R.  Pratt  of  Winnipeg,  Canada.  Combustion  takes  place  in  chamber 
separate  from  cylinders,  and  displacer  delivers  charges  for  air  and  hot  gases. 
Lump  or  powdered  coal  is  used  as  fuel  in  a  furnace  or  producer. 

Radial.  The  Possibilities  of  the  Radial  Engine,  J.  B.  Swan.  Automobile  Engr., 
vol.  11,  no.  141,  Aug.  1920,  pp.  306-310.  After  viewing  possibilities  of  radial 
engines,  opinion  is  expressed  that  (1)  as  regards  installation,  radial  engine  has 
distinct  drawbacks  for  all  uses  except  tractors  and  aircraft,  and  (2)  as  regards 
manufacture,  radial  engine  is  far  more  expensive  to  produce  than  vertical 
engine,  and  very  little  cheaper  than  V-type. 

See    also    Aeroplane  Engines;   Automobile  Engines;   Diesel  Engines;   Gas 
Engines;  Gasoline  Engines;  Heavy-Gil  Engines;  Oil  Engines. 

INVESTMENT 

Economic  Limits  in.  Determining  Limits  of  Legitimate  Capital  Expenditure, 
J.  R.  Wade.     Eng.   News-Rec.,  vol.  85,  no.  8,  Aug.  19,  1920,  pp.  358-359, 

2  figs.  Chart  indicating  relation  of  variable  interest  charges  and  operating 
expenses  to  maximum  economy,  constructed  for  determining  limits  of  useful 
capital  expenditure  for  any  engineering  work  or  program  of  industrial  expansion. 

IRON 

Central  Europe,  Resources  of.  Iron  in  the  New  States  of  Europe,  Bruno  Schapira. 
Iron  Trade  Rev.,  vol.  67,  no.  11,  Sept.  9,  1920,  pp.  717-720.  Austria  and 
Hungary  shorn  of  coal  and  iron  resources.  Czecho-Slovakia  heir  to  industrial 
power.  How  iron  and  steel  resources  of  Central  Europe  have  been  rearranged 
by  treaty. 

Hydrogen  Penetration  of.  The  Penetration  of  Iron  by  Hydrogen,  T.  S.  Fuller. 
Gen.  Elec.  Rev.,  vol.  23,  no.  8,  Aug.  1920,  pp.  702-711.  Results  of  tests  made 
to  determine  effect  of  current,  treatment  of  iron  temperature,  electrolyte, 
and  surface  coating  on  penetration  of  iron  by  nascent  hydrogen.  It  was 
found  that  rate  of  penetration  increases  with  increase  in  temperature  and  is 
greater  for  iron  immersed  in  one  per  cent  sulphuric  acid  than  for  iron-electiolyzed 
as  cathode  in  similar  solution.  Coating  iron  with  tin  increases  rate  of  penetra- 
tion, whilw  coating  it  with  zinc  or  copper  has  opposite  effect. 

Oxygen  in  Determination.  The  Determination  of  Oxygen  in  Iron — II  (Ueber 
die  Bestimmung  des  Sauerstoffs  im  Eisen),  P.  Obeoffer  and  O.  von  Kiel, 
Stahl  u.  Eisen  vol.  40,  no.  24,  June  17,  1920,  pp.  812-814,  1  fig.  Results 
of  tests  before  and  after  reduction  are  said  to  show  that  at  higher  reduction 
temperature  (1150  deg.)  more  oxygen  is  determined  than  at  950  deg.,  but 
from  values  given,  it  is  not  evident  whether  total  oxygen  can  be  determined 
at  this  temperature. 

IRON   INDUSTRY 

France.  France's  Iron  and  Steel  Future,  Francis  Miltoun.  Iron  Trade  Rev., 
vol.  67,  no.  12,  Sept.  16,  1920,  pp.  780-876  and  p.  792,  4  figs.  Next  to  United 
States,  France  leads  world  in  iron  ore  resources.  Future  developments  of 
iron  and  steel  industry  in  France  are  visualized. 

IRRIGATION 

Argentina.  Irrigation  in  Mendoza,  Argentina,  S.  T.  Henry.  Eng.  News-Rec, 
vol.  85,  no.  S,  Aug.  19,  1920,  pp.  353-355,  6  figs.  Project  involving  irrigation 
of  100,000  acres. 

Canal  Cleaning.  Removal  of  Vegetation  from  Twin  Falls  Irrigation  Canals, 
R.  M.  Adams.     Eng.  News-Rec,  vol.  85,  no.  7,  Aug.  12,  1920,  pp.  319-321, 

3  figs.  Modified  disk  harrow  found  successful  after  either  years'  trial  of  various 
methods  and  machines.     Cost  of  operation  is  $24  per  mile. 

K 

KEYS 

Length  of.  A  Chart  for  Lengths  of  Keys,  John  S.  Watts.  Am.  Mach.,  vol.  53, 
no.  12,  Sept.  16,  1920,  pp.  560-561,  2  figs.  Standard  width  and  thickness  of  key 
is  assumed  for  each  diameter  of  shaft.  Chart  gives  length  of  standard  size 
key  that  will  transmit  required  torque  at  each  diameter  of  shaft. 


LABOR 

Hours  of  Work.  Why  It  Paid  Us  to  Adopt  the  Five-Day  Week,  Richard  A.  Feiss. 
Factory,  vol.  25,  no.  4,  Aug.  15,  1920,  pp.  523-526,  2  figs.  Example  of  manu- 
facturer is  given  who,  it  is  said,  during  period  of  abnormal  conditions,  turned 
to  plan  of  paying  bonuses  in  time  instead  of  money.  It  is  stated  that  increased 
production  resulted  in  14  per  cent  less  time. 

See  also  Industrial  Relations;   Trade    Unions. 


LABOR   TURNOVER 

Cost  or.     Finding  Out  What  Turnover  Costs,  J.  R.  Sedwick.     Factory,  vol.  25,  no  4, 

Aug.    15,    1920.   pp.   530  532,  4  figs.     Method  is  suggested  for  determining 
exact  figures  on  cost  of  labor  turnover. 

i '.ORATORIES 

Aerodynamic,  Italy.  Aerodynamic  Laboratory  of  the  Royal  Polytechnic  Institute 
of  Turin,  Italy  (II  laboratorio  di  aerodinamica  d»l  R.  Politecnico  di  Torino), 
Cesare  Chiodi.  Associazione  Nazionale  dogli  Ingegneri  Italiani,  Ciornale 
Ufficiale,  vol.  1,  nos.  4  and  5.  Fob.  10  and  Feb.  20.  1920,  pp.  21-25  and  29-31, 
11  figs.     Machinery  and  equipment.     (To  be  continued.) 

Ecoi.e  Superisurf.  d'Electricitk.  Annual  Report  on  the  Central  Laboratory 
and  the  Ecole  Sup6rieure  d'Eleotrioit6  (Rapport  annuel  but  I"  laboratoire 
central  et  l'Ecole  Supenoure  d'ElectriciteO,  P.  Janet.  Bulletin  de  la  Sociele 
Franeaise  des  Electriciens,  vol.  10,  no.  SS.  April  1920,  pp.  130-145.  Researches 
on  electricity  during  1919. 

See  also  Research,  Industrial. 

LATHES 

Automatic.  Some  Interesting  Examples  of  Tool  Layout,  J.  H.  Moore.  Can 
Machy.,  vol.  24,  no.  9,  Aug.  26,  1920,  pp.  195-197,  9  figs.  Tool  layouts  of 
Potter  and  Johnston  manufacturing  automatic  chucking  and  turning  machines. 

Capstan.  Capstan  Lathe  Practice — II,  Machy.  (Lond.),  vol.  16,  no.  414,  Sept  2, 
1920,  pp.  678-681,  11  figs.  Tooling  equipments  used  in  machining  castings 
and  bar  stock  parts  on  hand  screw  machines. 

Drummond  Tool  room.  A  New  Tool  Room  Lathe.  Automobile  Engr.,  vol  11, 
no.  141,  Aug.  1920,  pp.  323-327,  14  figs.  Description  of  Drummond  7-in.- 
center  machine. 

Turret.  New  Machine  Tool  for  Railway  Workshops.  Ry.  Engr.,  vol.  41,  no.  488, 
Sept.  1920,  pp.  378-379,  3  figs.  Hexagon  turret  lathe  adapted  for  machining 
of  crown  or  roof  stays. 

Tooling  Acme  Turret  Lathes.  Machy.  (N  Y.),  vol.  27,  no.  1,  Sept.  1920, 
pp.  5-9,  12  figs.  Tooling  equipment  for  performing  turret-lathe  operations  on 
friction  pulleys,  aluminum  pistons,  gear  blanks  and  other  machine  parts. 

LEAD   PLATING 

Sodium  Hydroxide  Lead  Baths.  Lead  Plating  from  Sodium  Hydroxide  Lead 
Baths  by  the  Use  of  Addition  Agents,  Frank  C.  Mathers.  Thirty-eighth 
General  Meeting  of  Am.  Electrochemical  Soc,  Sept.  30  to  Oct.  2,  1920,  paper 
no.  5,  pp.  35-39.  Gum  sandarac,  gum  galbanum,  rosin  and  oleic  acid  were 
satisfactory  addition  agents  for  restraining  crystalline  structure  of  cathode 
deposits  in  alkaline  lead  baths.  Other  gums,  rosins  and  fatty  acids  showed 
marked  beneficial  influences. 


LIGHTING 


Indirect,  Maintenance  of  Equipment.  Maintenance  of  Indirect  Lighting  Equip- 
ment, J.  L.  Stair.  Trans.  Illuminating  Eng.  Soc,  vol.  15,  no.  5,  July  20. 
1920,  pp.  292-302,  4  figs.  Tests  made  at  Chicago  plant  of  Armour  &  Co.  showed 
that  deterioration  due  to  dirt  and  dust  setting  upon  lighting  equipment  amounts 
to  about  10  per  cent  a  month. 

Industrial.  The  RLM  Standard  Reflector  for  Industrial  Lighting,  Ward  Harrison. 
Trans,  of  Illuminating  Eng.  Soc,  vol.  15,  no.  6,  Aug.  30,  1920,  pp.  374-384, 
11  figs.     Photometric  distribution  curves. 

Parks.  Cost  Problems  in  the  Lighting  of  Public  Parks,  C.  H.  Shepherd.  Elec 
Rev.,  vol.  77,  no.  11,  Sept.  11,  1920,  pp.  389-394,  8  fi;_;s.  Methods  used  in 
replacement  of  old  arc-lighting  equipment  with  type  Clamps  at  Lincoln  Park, 
Chicago.     Reduction  in  cost  resulting  from  change. 

Reflection  Factor,  Measurement  of.  A  New  Portable  Reflectometer,  A.  H. 
Taylor.  Elec.  World,  vol.  76,  no.  10,  Sept.  4,  1920,  pp.  467-469,  2  figs.  Device 
for  measuring  diffuse  reflection  factor  of  walls  by  means  of  portable  photometer 
and  integrating  photometric  sphere. 

LIGNITE 

Carbonization,  Low-Temperature.  Low-Temperature  Carbonization  of  Low- 
Grade  Fuels,  Particularly  of  Lignite  (Die  Tieftemperaturverkohlung  gering- 
wertiger  Brennstoffe,  insbesondcrc  dcr  Braunkohle).  Ernst  Wolff.  Braunkohle, 
vol.  19,  no.  3,  May  1,  1920,  pp.  41-42.  Writer  tells  of  his  experiments  with 
the  distillation  of  garbage  at  a  temperature  of  450  to  550  deg.  cent,  and  of 
low-grade  Bavarian  lignite  at  a  temperature  of  370  deg.  cent.,  whereby  a  high 
grade  of  gas  was  obtained. 

Distillation  of.  Experiments  on  the  Distillation  of  Lignites  and  of  Mixtures  of 
Lignite  and  Anthracite  (Orienticrende  Versuche  ilber  die  Entgasung  von 
Braunkohle  und  Braunkohlc-Steinkohle-Mischungen),  A.  Viehoff  and 
E.  Czako.  Jl.  fur  Gasbeleuchtung  u.  Wasserversorgung,  vol.  63,  no.  21. 
June  12,  1920,  pp.  279  suits  of  proximate  analysis,  calorimetric 

investigation  and  elementary  analysis  of  four  specimens  of  lignite,  smoldering 
tests  of  three  specimens  of  anthracite,  and  distillation  tests  of  mixtures  of 
lignite  and  anthracite.  It  is  concluded  that  it  is  better  to  distill  lignite  and 
anthracite  separately. 

See  also  Coal  Mines,  Open  Pit,  Lignite. 
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LOCOMOTIVE  BOH 

Flue-Tcbe  Joints.  Tensile  Strength  of  Various  Types  of  Flue-Tube  Joints  (Essais 
&  la  joints  de  tuyauterie  a  Jentillc  et  a  collerette  et  de  joints  raan- 

drines),   M.  Bonnin.      Revue  generate  des  Chemins  di  39,  no.  6, 

June  1920,  pp.  3S9-393,  C  figs.     Tests  conducted  by  Northern  Ry.  of  France. 

LOCOMOTIVES 

Booster  for.     The  Locomotive  Booster.     Ry.  &  Locomotive  Eng.,  vol.  33,  no.  9, 
it.   1920,  pp.  2GG-267,   11  figs.     Simple  two-cylinder  steam  engine  applied 
to  trailing  wheels  at  starting  and  when  going  up  hill. 

British.  2-S-9  Tvpe  Superheater  Locomotive  for  the  Ministry  of  Munitions.  Eng., 
vol.  110,  no.  2849,  Aug.  6,  1920,  pp.  176-177,  7  figs.,  partly  on  supp.  plate. 
Dimensions;  cylinder,  21-in. diameter  by  25fV  in.  stroke;  driving  wheels,  diameter, 
4  ft.  G;i  in.;  leading  wheel.-,  diameter,  3  ft.  1^2  in.;  total  heating  surface,  1715 
sq.  ft.;  superheater  surface,  308  sq.  ft.,  working  pressure  135  lb.  per  sq.  in.; 
length  of  engine,  38  ft.  9H  in.;  weight  of  engine  in  working  order,  71.4  tons. 

LOCOMOTIVES 

Front-End  Air  Leaks.  How  Front-End  Air  Leaks  Can  Be  Prevented.  Ry.  Mech. 
Engr.,  vol.  94,  no.  8,  Aug.  1920,  pp.  515-516,  5  figs.  Account  of  tests  made 
by  Fuel  Conservation  Section  of  Railroad  Administration  to  determine  exact 
effect  of  reducing  nozzles  and  disarranging  front  end  to  overcome  effects  of 
front-end  air  leaks. 

Valve  Gears,  Young.  Actuating  Mechanism  of  the  Steam  Locomotive,  Ry.  & 
Locomotive  Eng.,  vol.  33,  no.  9,  Sept.  1920,  pp.  260-263,  5  figs.  Pistontype 
valve  invented  by  O.  W.  Young. 

Water-Indicating  Devices.  Improved  Water  Indicating  Devices  Necessary.  Ry. 
Age,  vol.  69,  no.  9,  Aug.  27,  1920,  pp.  359-362,  4  figs.  Account  of  recent 
government  tests.  It  was  found  that  gage  cocks  screwed  directly  in  boiler  do 
not  correctly  indicate  general  water  level.  Water  column  that  is  able  to 
afford  safest  and  most  practical  method  for  accurately  indicating  general 
water  level  in  boiler  under  all  conditions  of  service  is  worked  out. 

Urgent  Need  of  Improved  Water  Gage  Appliance.  Ry.  &  Locomotive 
Eng.,  vol.  33,  no.  9,  Sept.  1920,  pp.  272-278,  11  figs.  Tests  conducted  by  Bur. 
of  Locomotive  Inspection,  Interstate  Commerce  Commission. 

Works.  Beardmore's  Locomotive  Works.  Engr.,  vol.  130,  no.  3372,  Aug.  13,  1920, 
pp.  149-150,  11  figs.,  partly  on  2  supp.  plates.  Reconstruction  for  locomotive 
manufacture  of  works  building  large  gun  mounting  during  war. 

Worthington  Feedwater  Heater.  Worthington  Open  Time  Locomotive  Feed- 
ter  (Rechauffeuralimrntateur  pour  locomotives  tvpe  "Ouvert,"  systeme 
Worthington),  Genie  Civil,  vol.  77,  no.  3,  July  17,  1920,  pp.  51-53,  7  figs. 
Heater,  feeder,  automatic  regulator  of  water  level  and  two  pumps,  one  for  cold 
and  one  hot  water,  operated  by  same  steam  piston,  combined  in  one  unit. 
Record  of  tests. 

See  also  Electric  Locomotives;  Mine  Locomotives. 


M 


MAGNETOS 

Ignition.  fixture  for  the  Relation  of  the  Cams  to  Key  way.     Automotive 

I'   '  I    13,  no.  10,  Sept.  2,  1920,  p.  257,  1  fig.     Device  for  measuring 

angular  relation  of  breaking  point  on  cam  and  keyway  on  shaft  of  ignition 

IK'tOS. 

MACHINE   HIOPS 

'  f;ge.     The  Loughborough  Technical  College.     Eng.,  vol.  110,  nos.  2850  and  2851, 
Aug    13  and  20,    192  202,  19  figs.,  partly  on  2  supp.    plates,    and 
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as  commercial  firm. 

MACHINE-TOOLS   INDUSTRY 

Automobile  Fai  iving  Devices  in  a  Motor  Car  Works      Eng 

Vug.  20,  1920,  pp.  132-133  and  p.  136,  9  figs.  Machine 
tools  at  works  of  Vulcan  Motor  and  Engineering  Co.,  Ltd.,  Crossens,  South- 
port,  England. 

BaiTJ  h    Machine  Tool   Industry.     Machy,   (N.   Y.),  vol.   27,  no.   1, 
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MACHINERIES 

Foundations.  New  Process  of  Fixing  a  Machine  on  Its  Concrete  Foundation  (Un 
nouveau  proced£  de  fixation  sur  les  maconneries),  Ouvrier  Moderne,  vol.  3, 
no.  1,  April,  1920,  pp.  18-20,  11  figs.  Bolt  with  cylindrical  elements  which 
press  against  sides  of  hole  in  masonry  as  nut  fastening  the  machine  is  driven 
on  bolt. 

Properties.  Variables  Bias  Malleable  Tests,  H.  A.  Schwartz.  Iron  Trade  Rev., 
vol.  67,  no.  6,  Aug.  5,  1920,  pp.  371-373,  5  figs.  Relation  between  tensile 
strength  and  percentage  of  elongation  and  diameter  of  rough  and  machined 
specimens  is  shown  in  graphically  expressed  data.  Paper  read  before  Am. 
Soc.  for  Testing  Materials. 

MANAGEMENT 

Statistics  Value  of.  Commercial  Statistics  and  Their  Value  to  the  Executive, 
G.  P.  Baldwin.  Gen.  Elec.  Rev.,  vol.  23,  no.  8,  Aug.  1920,  pp.  648-652,  7  figs. 
Graphical  methods  are  suggested  for  preparing  statistics  for  number  or  orders 
taken,  amount  of  sales  made,  and  expense  incurred  by  sales  office. 


MARINE   ENGINES 


See  Diesel  Engines. 


MARINE   STEAM   TURBINES 

Reproduction-Geared.  Geared  Turbines  with  Double  Reduction  Gear.  Eng., 
vol.  110,  no.  2850,  Aug.  13,  1920,  pp.  211-212  and  p.  214,  9  figs.,  partly  on  2 
suppl.  plates.  Turbines  are  designed  to  develop  aggregate  of  3000  hp.  Three 
are  ahead  turbines  arranged  in  series  and  two  astern  turbines  fitted,  respectively, 
within  low-pressure  and  intermediate  pressure  casings.  High-pressure  and 
intermediate  turbines  both  gear  with  one  wheel.  Low-pressure  gears  with 
second  wheel  on  opposite  side  of  propeller  shaft.  Installation  was  constructed 
by  the  Parsons  Marine  Steam  Turbine  Co.,  Ltd.,  for  S.  S.  "Corrientes." 

Vibration  in.  Vibration  in  Ship  Turbines  (Sehwingungen  bei  Schiffsturbinen), 
Ingenieure,  vol.  64,  no.  31,  July  31,  1920,  pp.  603-605,  4  figs.  Frequent 
turbine  disturbances  which  occurred  on  a  torpedo  boat  could  only  be  attributed 
to  vibrations  of  the  turbine  rotor.  Investigation  by  means  of  pallographs 
could  not  be  completed.  Opinions  of  several  authorities  in  regard  to  case  are 
recorded. 

See  also  Reduction  Gears. 

MATERIALS 

Properties  at  High  Temperatures.  The  Effect  of  Temperature  on  Some  of  the 
Properties  of  Materials,  F.  C.  Lea.  Eng.,  vol.  110,  no.  2852,  Aug.  27,  1920, 
pp.  293-298,  31  figs.  Results  of  experiments  with  aluminum  alloys,  alloy  steels, 
and  concrete  cylinders.  It  was  found,  for  example,  for  mild  steel  that  maxi- 
mum strength  is  passed  at  235  deg.  cent.  At  temperatures  beyond  300  deg. 
cent,  strength  diminished  very  rapidly  and  at  temperatures  from  615  to  640 
deg.  cent,  breaking  strength  was  less  than  7  tons  per  sq.  in.  Paper  read 
before  Eng.  Section,  British  Assn.  for  Advancement  of  Science. 

Repeated-Stress  Safety  Factors.     Repeated-Stress  Safety  Factors  Quickly  Deter- 
mined, J.  B.  Kommers.     Eng.  News-Rec.,  vol.  85,  no.  9,  Aug.  26,  1920,  pp 
393-394.     Table  of  factors  based  on  unit  stress  and  on  repetition.     Goodman' 
diagram  and  recent  test  date  used. 

Strength  and  Suitability.  The  Strength  and  Suitability  of  Engineering  Materials 
C.  F.  Jenkin.  Engr.,  vol.  130,  no.  3374.  Aug.  27,  1920,  pp.  200-201.  President- 
ial address  to  Eng.  Section,  British  Assn.  for  Advancement  of  Science. 

METALLOGRAPHY 

Non-Ferrous  Castings.  Metallography  in  the  Detection  of  a  Substituted  Test 
Coupon,  D.  J.  McAdam,  Jr.,  and  Gilbert  E.  Doan.  Jl.  Am.  Soc.  Naval  Engrs., 
vol.  32,  no.  3,  Aug.  1920,  pp.  481-487,  13  figs.  Experience  in  application  of 
matallography  to  inspection  of  non-ferrous  castings.  It  was  desired  to  deter- 
mine history  of  castings  by  metallographic  analysis. 

METRIC  SYSTEM 

Argument  against  Adoption  in  U.  S.  Report  of  the  Cleveland  Chamber  of  Com- 
merce on  the  Metric  System.  Am.  Mach.,  vol.  53,  no.  6,  Aug.  5,  1920,  pp. 
283-287,  1  fig.  Committee  "is  not  able  to  believe  that  the  adoption  of  the 
metric  system  will  promote.  .  .  .standards  and  interchangeability." 

Why  the  Westinghouse  Company  Does  Not  Use  the  Metric  System. 
Machy.  (N.  Y.),  vol.  27,  no.  1,  Sept.  1920.  pp.  22.  Metric  measurements  are 
claimed  to  complicate  shop  work  because  they  cannot,  as  English,  be  halved 
and  quartered  without  introducing  complicating  fractions. 

MILLING  MACHINES 

Crankshaft.  Stamets  Crankshaft  Milling  Machine,  Ethan  Vial.  Am.  Mach., 
vol.  53,  no.  6,  Aug.  5,  1920,  pp.  245-248,  7  figs.  Construction  and  operation 
of  machines  for  quantity  milling  of  odd-shaped  crankshaft. 

Parkinson.  Recent  Machine  Tool  Developments — XV,  Joseph  Horner.  Eng., 
vol.  110,  no.  2852,  Aug.  27,  1920,  pp.  268-270,  9  figs.  Parkinson  universal 
milling  machines.     (Continuation  of  serial.) 

MINE   HAULAGE 

Acceleration,  Measurement  of.  Measurement  of  Acceleration  of  Haulage 
Plants  CZur  Messung  der  Beschleunigung  auf  Forderanlagen),  E.  Jahnke 
and  C.  Kcinath.  Dingler's  pobytechmsches  .11.,  vol.  305,  no.  11,  May  29, 
1920,  pp.  1 19-125,  16  figs.  Results  of  experiments  carried  out  in  haulage  plantr 
of  a  number  of  mines  with  a  described  registering  acceleration  meter  constructed 
by  Siemens  &  Halske. 
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MINE   HOISTING 

Duty  Cycles.  Mine-Hoisting  Duty  Cycles  in  Practical  Operation,  M.  A.  Whiting. 
Proc.  Engrs.  Sec.  Western  Pa.,  vol.  36,  no.  5,  June  1920,  pp.  345-365  and 
(discussion),  pp.  366-380,  7  figs.  Differences  between  calculations  and  practice 
are  pointed  out  with  reference  to  actual  installation. 

MINE  LOCOMOTIVES 

Devolepment.  Developments  in  Locomotive  Construction,  H.  H.  Johnston.  Coal 
Industry,  vol.  3,  no.  9,  Sept.  1920,  pp.  42S-431,  3  figs.  Improvement  in  control, 
contactors  and  contactor  compartments,  reversers,  overload  protection,  grid 
resistors,  headlights  and  gears. 

Flooded,  Drying  Out.  How  Electrical  Apparatus  Was  Restored  after  Being 
Deeply  Submerged,  E.  J.  Gealy.  Coal  Age,  vol.  18,  no.  11,  Sept.  9,  1920, 
pp.  540-541,  1  fig.  Mine  flood  covered  locomotives  of  Sayre  Colliery  under 
head  of  about  30  ft.  Apparatus  thus  drowned  was  dried  in  temporary  oven 
and  put  back  into  service,  saving  both  time  and  money. 

MINE   TIMBERING 

Methods.  Timbering  in  Mines,  Gomer  Edwards.  Iron  &  Coal  Trades  Rev., 
vol.  101,  no.  2735,  July  30,  1920,  pp.  134-136,  32  figs.  Comparative  study 
of  timbering  methods.  Writer  declares  himself  in  favor  of  timber  at  faces, 
combination  of  timber  and  masonry  or  timber  and  iron  on  branch  roads,  and 
masonry  only  or  masonry  and  metal  on  main  roads  and  pit  bottom. 

MINERALS 

Vonsenite.  Vonsenite.  A  Preliminary  Note  on  a  New  Mineral,  Arthur  S.  Eakle. 
Am.  Mineralogist,  vol.  5,  no.  8,  Aug.  1920,  pp.  141-143.  Specimens  of  coal- 
black,  lustrous  mineral  collected  at  Riverside,  Cal.,  by  M.  Vonsen. 

MINERS,   LAMPS 

Electric.  The  "Oldham"  Patent  Cap  Type  Miner's  Electric  Safety-Lamp,  George 
Oldham.  Trans,  of  Instn.  Min.  Engrs.,  vol.  59,  part  4,  Aug.  1920,  pp.  334-337 
and  (discussion),  pp.  337-348,  3  figs.  Storage  battery  is  carried  on  belt  and 
lamp  attached  to  cap. 

Singing-Flame  Firedamp.  The  Fleissner  Singing-Flame  Lamp,  William  Maurice. 
Trans,  of  Instn.  of  Min.  Engrs.,  vol.  59,  part  4,  Aug.  1920,  pp.  311-321,  8  figs. 
Pitch  of  sound  given  by  singing  flame  is  increased  when  firedamp  enters  into 
tube.     Record  of  experiments  and  description  of  lamp. 

MINES 

Rescue  Apparatus.  Mine  Rescue  Apparatus.  Iron  &  Coal  Trades  Rev.,  vol.  101, 
nos.  2735  and  2736,  July  30  and  Aug.  6,  1920,  pp.  129-131  and  161-164,  15  figs. 
Report  issued  by  Mine  Rescue  Apparatus  Research  Committee  appointed 
by  Advisory  Council  for  Scientific  and  Industrial  Research,  England.  Account 
is  given  of  experimental  results  obtained  in  Edinburgh  during  last  two  years, 
and  new  or  improved  methods  and  apparatus  which  are  outcome  of  such 
investigation  are  described. 

The  Mine  Rescue  Apparatus  Research  Committee.  Colliery  Guardian, 
vol.  120,  nos.  3110.  3111  and  3112  ,Aug.  6,  13  and  20,  L920,  pp.  379-381,  449-450 
and  522-524,  17  figs.  Warning  against  use  of  certain  appliances  for  mining 
purposes.  Construction,  operation  and  record  of  tests  of  Briggs  compressed 
oxygen  mine-rescue  apparatus.    (Concluded.) 

Shaft  Lining.  Concreting  the  Chief  Consolidated  Shaft  at  Eureka,  Utah,  R.  D. 
Gardner  &  Min.  Jl.,  vol.  110,  no.  10,  Sept.  4,  1920,  pp.  460-462,  3  figs.  Work 
of  lining  was  carried  on  simultaneously  with  sinking  and  was  done  in  stages 
of  50  to  60  ft.,  according  to  nature  of  ground.  Average  advance,  61  ft.  per 
month.     Precast  dividers  used. 

Signaling.  Designing  Mine  Signal  Systems,  R.  H.  Bacon.  Elec.  World,  vol.  76, 
no.  8,  Aug.  21,  1920,  pp.  372-375.  4  figs.  Design  of  systems.  Operating  factors 
that  affect  selection  of  circuit  layout  in  deep-shaft  metal  mines.  Costs  of 
modern  system  for  3000-ft.  shaft. 

Stench  Warnings.  Stench  Warnings  in  Metal  Mines,  A.  C.  Fieldner  and  S.  H.  Katz. 
Reports  of  Investigations,  Bur.  of  Mines,  serial  no.  2153,  Aug.  1920,  3  pp. 
Investigations  are  said  to  have  demonstrated  that  warnings  which  are  perceived 
by  miners  through  sence  of  smell  are  "exceedingly  simple  to  install  and  are 
on  the  whole  as  effective  as  any  other  system  heretofore  used." 

MINING 

Costs.  The  Cost  of  Mining  as  Influenced  by  Poor  Development,  A.  G.  Wolf.  Eng. 
&  Min.  Jl.,  vol.  110,  no.  12,  Sept.  18,  1920,  pp.  565-566.  Money  and  time 
loss  through  unnecessary  footage  of  drifts  and  cross-cuts  illustrated  by  concrete 
example. 

Sweden.  Swedish  Minerals  and  the  Metallurgical  Industry  in  Germany  during  the 
War  (Les  minerais  suedois  et  l'industrie  siderurgique  allemande  pendant  la 
guerre),  Paul  Nicou.  Annales  des  Mines,  vol.  9,  no.  6,  1920,  pp.  339-487. 
Part  played  by  Sweden  in  supplying  Germany  with  metals,  particularly  during 
the  war.  Statistics  of  Swedish  metal  production,  and  description  of  operation 
of  some  of  large  iron  mines  during  the  war  years;  also  of  Baltic  ports,  whence 
minerals  were  exported  to  German  coast  towns. 

MINING   INDUSTRY 

British  Act.  Mining  Industry  Act,  1920.  Colliery  Guardian,  vol.  120,  no.  3113, 
Aug.  27,  1920,  pp.  589-591.  Text  of  act  "to  provide  for  the  better  administra- 
tion of  mines,  and  to  regulate  the  coal  industry,  and  for  other  purposes  con- 
nected with  the  mining  industry  and  the  persons  employed  therein." 


MOLYBDENUM 

Determination  of.  Determination  of  Molybdenum,  J.  P.  Bonardi  and  Edward 
P.  Barrett.  Dept.  of  Interior,  Bur.  of  Mines,  technical  paper  230,  1920, 
35  pp.     Results  of  work  done  by  Bureau  of  Mines  in.  c,  .  th  College 

of  Mines,  University  of  Washington  and  Colorado  School  of  Mines.  Volu- 
metirc  and  gravimetric  methods  were  compared  experimentally, 

MORTARS 

Plasticity   and   Measurement  of.     Measurement   of  >f  Mortars  and 

Plasters,  Warren  E.  Emley.  Technologic  Papers  of  Bur.  of  Standards.  Dept. 
of  Commerce,  no.  169.  June  28,  1920,  27  pp.,  8  figs.  Plasticity  of.  mortars  is 
defined  as  ability  to  ratain  water  against  suction  of  surface  to  which  mortar 
is  applied  and  readiness  to  spread  over  the  surface.  Insrtument  for  measuring 
plasticity  so  designed  is  described. 

MOTION-PICTURE   PHOTOGRAPHY 

Ultra-Rapid.  Chronophotography  of  Projectiles  at  the  Rate  of  15,000  to  20,000 
Images  per  Second  (Chronophotographie  des  projectiles  a  raison  de  15,000  a 
20,000  images  par  seconde),  Jacques  Boyer.  Nature  (Paris),  no.  24 li,  June  19, 
1920,  pp.  337-341,  8  figs.     Bull  electric  apparatus. 

MOTION  PICTURES 

Cinema  Outfits,  Portable.  Recent  Developments  in  Types  of  Portable  Cinema 
Outfits,  J.  W.  Barber.  Illuminating  Engr.,  vol.  13,  no.  6.  June  1920,  pp.  179- 
183  and  (discussion)  War,  pp.  184-188.  References  are  specially  made  to 
cinemators  used  extentively  during  war  by  British  Ministry  of  Information  and 
Nat.  Aims  Committee,  and  pathescope,  which  with  its  6-watt  lamp  projects 
picture  4  ft.  in  width,  approximating  12  sq.  ft. 

Eyestrain.  Interim  Report  of  the  Joint  Committee  Appointed  by  the  Illuminating 
Engineering  Society  to  Inquire  into  "Eyestrain  in  Cinemas."  Illuminating 
Engr.,  vol.  13,  no.  6,  June  1920,  pp.  189-193.  Committee  recommends  that 
angle  of  elevation,  subtended  at  eye  of  any  person  seated  in  front  row  by  length 
of  vertical  line  dropped  from  center  of  top  edge  of  picture  to  horizontal  plane 
passing  through  observer's  eye  shall  not  exceed  35  deg.,  height  of  eye  above 
floor  level  being  assumed  to  be  3  ft.  6  in.,  and  that  angle  between  vertical  plane 
containing  upper  edge  of  picture,  and  vertical  plane  containing  observer's  eye 
and  remote  end  of  upper  edge  of  picture  should  not  be  less  than  25  deg. 

MOTOR  TRUCKS 

Engine  Tests.  Report  on  Engine  Tests  at  the  Summer  Meeting.  Jl.  Soc.  of  Auto- 
motive Engrs.,  vol.  7,  no.  3,  Sept.  1920,  pp.  228-231,  9  figs.  Tests  were  run 
to  bring  out  (1)  decrease  in  brake  mean  effective  pressure  and  horsepower  with 
hot-spot  manifold,  (2)  brake  economy  with  hot  spot  manifold  at  full  load  and 
at  half  load  with  same  speeds,  (3)  flexibility  and  acceleration  of  hot-spot,  and 
(4)  exhaust  and  intake  temperature  changes  with  variations  in  load  and  speed. 

Specifications.  Internal-Combustion  Truck  Specifications.  Power  Wagen,  vol.  24, 
no.  190,  Sept.  1920,  pp.  30-47.  Table  giving  dimensions  of  engine,  make  of 
carburetor,  kind  of  transmission,  and  other  particulars  of  570  types. 

Trailers.  Trailers  Facilitate  Heavy  Haulage.  Donald  McLeod  Lay.  Iron  Age, 
vol.  106,  no.  6,  Aug.  5,  1920,  pp.  311-314,  5  figs.  Among  advantages  of  trailers 
for  transporting  long  girders  and  beams  are  quoted  b  t(  r  distribution  of 
loads  with  less  road  wear  and  lower  operation  costs. 

Wheels.  A  New  Road  Wheel.  Motor  Traction,  vol.  31,  no.  811,  Sept.  13,  1920, 
p.  261,  4  fig3.  Patented  Pickering  wheel.  Two  rows  of  spokes  are  employed, 
and  these  are  staggered  or  arranged  so  that  spokos  of  row  on  one  side  alternate 
with  those  of  other.  By  tightening  action  of  flanges  spokes  tend  to  get  forced 
toward  center  and  are  expanded  circumferentially  outward. 

MOTORSHIPS 

Concrete.     World's  Largest  Concrete  Motorship  Motorship.  vol.  5,  no.  9,   5 

1920,  pp.  800-801.  "Cochinchine,"  propelled  by  Diesel  engines.  Dimen- 
sions: Deadweight  capacity,  2200  tons;  length  overall.  228  ft  ;  breadth  moulded, 
38  ft.;  draft,  loaded  18  ft.  9  in.;  power,  1280  i.hp.;  trial  speed,  103-2  knots. 

Standardization.  Motorships  Being  Standardized  in  Europe.  Int.  Mar.  Eng., 
vol.  25,  no.  9,  Sept.  1920,  pp.  757-758,  2  figs.  Vessels  of  standard  types  nearing 
completion  in  Denmark  and  Sweden. 

Steamships  vs.  Motorships  vs.  Steamship?.  Motorship,  vol.  5,  no.  9,  Sept.  1920, 
pp.  819-823.  Comparative  operating  expenses  and  earnings  of  cargo  vessels. 
(To  be  continued.) 


N 


NAPHTHALENE 

Manufacture.     Modern  Ti  I  Industry  I  I                     ie  raoderne 

de  l'industrie  dea  goud  Berthelot.  |Revuede  Mi'tallurgic, 

vol.  17,  no.  5,  May  1920,  pp.  335-350,  6  ire  of  pure  naphthalene 
and  anthracene.     (Concluded.) 

NATIONAL   1>! 

United  States.     The  United  States  in  the   [  -ood.     Jl.  1".  S. 

Artillery,  vol.  53,  no.  1,  July  1920,  pp  believed  to 

emphasize  that  best  policy  for  national  defense  for  United  States  lies  in  a 
strong  navy  with  principal  harbours  strongly  fort 
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NATURAL  GAS 

Gasoline  Context.     Factors  in  Determining  the  Gasoline  Content  in  Natural  Gas 
the   Vbsorption  Method,  D.  B.  Dow.     Reports  of  Investigations,  Bur.  of 
rial  no.  2157,  Aug.   1920,  9  pp.,  4  6gs.     Factors  which  should  be 
considered  in  making  absorption  tests  using  "mineral  seal  oil"  as  absorbent. 

NAVIGATION 

Shoal-Water  Warning.  The  Spcrry  Ship's  Log,  R.  E.  Kortepeter.  Sperryscope, 
vol.  1,  no.  12,  Apr.  1920,  pp.  1-1  and  15,  7  figs.  Speed  and  distance  indicating 
instrument  that  gives  shoal-water  warning. 

See  also  Submarine  Signals. 

NICKEL   ALLOYS 

Copper-Nickel,  Magnetic  Properties.  The  Magnetic  Properties  of  Nickel- 
Copper  Alloys  (Die  magnetischen  Eigenschaften  von  Nickel-Kupfer-Legierun- 
gen),  R.Gans  and  A.  Fonseca.  Annalen  der  Physik,  vol.  61,  no.  8,  May  4,  1920, 
pp.  742-752,  5  figs.  In  opposition  to  the  Tammann  rule,  it  is  concluded  that 
ferromagnetic  crystals  dissolved  in  unmagnetic  crystals  can  form  ferromagnetic 
alloys.  Results  obtained  coincide  with  the  behavior  of  the  Co-Cu  alloys  with 
single  exception  that  the  break  in  the  series  of  the  mixed  crystals  is  considerably 
greater  in  these.     Report  from  Physical  Inst,  of  La  Plata,  Argentine. 

NICKEL  PLATING 
See  Aluminum  Nickel-Plating. 


OPEN-HEARTH   FURNACES 

Design.  Design  of  Open-Hearth  Furnaces,  A.  D.  Williams.  Iron  Age,  vol.  105, 
no.  18  and  vol.  106,  no.  6,  Apr.  29  and  Aug.  5,  1920,  pp.  1225-1226  and  319-321, 
3  figs.  Apr.  29.  Heat-capacity  curves  of  producer  gas,  various  air  supplies 
and  their  products  of  combustion,  together  with  curves  indicating  calorific 
intensity  as  affected  by  various  degrees  of  preheating  of  air,  gas,  and  of  both 
air  and  gas.  Aug.  5.  Waste  heat  boiler  installations.  Calculations  involved 
and  questions  of  setting  and  draft.     Records  of  tests. 


ORE   BINS 


See  Chutes,  Design, 


ORE   HANDLING 

Automatic  Unloader.  Improvements  in  Bulk  Cargo  Handling.  Iron  Age,  vol. 
106,  no.  7,  Aug.  12,  1920,  pp.  385-387,  3  figs.  Fifteen-ton  bucket  automatic 
ore  unloader  and  100-ton  car  dumper  for  Atlantic  Coast. 

OXY-ACETYLENE   WELDING 

Accident  Prevention.  Hazards  in  Gas  Welding  and  Cutting.  Power  Plant 
Eng.,  vol.  24,  no.  18,  Sept.  15,  1920,  pp.  892-895,  4  figs.  Prepared  by  Eng. 
Dept.  of  Nat.  Safety  Council. 

Cast  Iron.  Gas  Welding  of  Cast  Iron,  C.  K.  Bryce.  Welding  Engr.,  vol.  5,  no.  8, 
Aug.  1920,  pp.  25-27.  Precautions  to  be  taken  for  securing  good  welds. 
Paper  read  before  American  Welding  Society. 


NON-FERROUS   METALS 

Researches.  A  Study  of  Researches  into  Metallic  Alloys,  C.  T.  Heycock.  Chem. 
Age  (Lond.),  vol.  3,  no.  63,  Aug.  28,  1920,  pp.  229-232.  Also  in  Nature  (Lond.), 
vol.  106,  no.  2654,  Sept.  9,  1920,  pp.  60-62.  Presidential  address  in  Chemical 
Section  British  Association  for  Advancement  of  Science. 

NUTS 

Manufacture.  Making  30,000  Nuts  in  9  Hours  on  One  Machine,  J.  H.  Moore. 
Can.  Machy.,  vol.  24,  no.  11,  Sept.  9,  1920,  pp.  243-245,  5  figs.  Nut  and 
Bolt  Dept.  of  plant  of  International  Harvester  Co.,  Ltd.,  Hamilton,  Canada. 


o 


OFFICES 


Equipment.  Getting  the  Office  Work  Done — III,  Wallace  Clark.  Indus.  Manage- 
ment, vol.  CO.  no.  3,  Sept.  1920.  pp.  189-194,  4  figs.  Suggestions  in  regard  to 
furnishing  and  equipping  an  office. 

OIL  ENGINES 

Am  Injection  fob.  Air-Injection  for  High-Pressure  Oil-Engines — III,  J.  L.  Chaloner. 
Motorship,  vol.  5,  no.  9,  Sept.  1920,  pp.  806-810,  11  figs.  Records  of  ratio 
of  fuel  to  injection-air  obtained  in  tests  on  a  number  of  four-stroke  engines 
of  varying  power. 

High-Compression.     The  High  Compression  Oil  Engine,  J.  L.  Chaloner.     Gas  4 
i'ower,  vol.  15,  no.  180,  Sept.  2,  1920,  pp.  193-198,  11  figs.     Steinbecker  four- 
stroke  tj  i 

OIL  FUEL 

Bun  !  he  Science  of  Burning  Liquid  Fuel,  W.  N.  Best.     Am.  Drop  Forger, 

vol.  6,  no.  8,  Aug.  1920,  pp.  368-373,  7  figs.     Date  obtained  from  tests  covering 
33  years  experience  in  burning  of  different  fuels  in  various  types  of  furnaces. 

I   Pressuri.  I  i  i    System.     Self-Contained   Pressure-Jet   Oil   Fuel  Plant. 
Eng.,  vol.  110,  no.  2849,  Aug   6,  1920,  pp.  180-181,  5  figs.  Kermode's  pressure- 
jet  oil  fuel  system.     Oil  is  atomized  in  special  burner  which  uses  neither  steam 
nor  pressure  air,  but  to  which  oil  i.-,  supplied  under  pressure.     Various  ships 
with  this  type  of  plant. 

See  also  Fuels,  Coal  zs.  Oil;  Liquid. 


PAPER 

Thread,  Manufacture  of.  Manufacture  of  Paper  Threads,  J.  G.  Varlot.  Paper, 
vol.  26,  no.  26,  Sept.  1,  1920,  pp.  15-18  and  p.  29,  5  figs.  Machines  developed 
in  Europe,  principally  Germany.     Translated  from  La  Papeterie. 

PAPER   MANUFACTURE 

Bleach  Consumption.  Curtailing  Bleach  Consumption  by  Adding  Sulphur  to 
Digested  Liquor,  George  K.  Spence.  Paper,  vol.  26,  no.  27,  Sept.  8,  1920, 
pp.  19-21.  Tables  giving  results  of  experiments  performed  with  and  without 
sulphur. 

PAVEMENTS 

Philadelphia.  Street  Paving  in  Philadelphia.  Public  Works,  vol.  49,  no.  10, 
Sept.  4,  1920,  pp.  208-210,  2  figs.  Nearly  $8,000,000  of  work  being  executed 
this  year  on  1800  miles  of  streets  and  roads,  League  Island  Park  and  Roosevelt 
Boulevard.  Concrete  delivered  by  auto  truck  service  from  central  mixing 
plant. 

Specifications.  Paving  for  Cities  of  the  Fourth  Class,  George  M.  Shepard.  Bui. 
Affiliated  Eng.  Soc,  Minn.,  vol.  5,  no.  7,  July  1920,  pp.  17-28,  1  fig.  Specifica- 
tions drawn  up  for  pavements  constructed  during  1919  by  St.  Paul,  Minn., 
firm  of  consulting  engineers. 

PETROLEUM 

Great  Britain.  Britain  and  Colonial  Petroleum  Resources,  Henry  B.  Milner.  Can. 
Min.  Jl.,  vol.  11,  no.  35,  Sept.  3,  1920,  pp.  716-721,  1  fig.     Review  of  oil  situation. 

Ontario.  Future  Prospects  for  Oil  and  Gas  Production  in  Ontario,  M.  U.  Williams. 
Can.  Chem.  Jl.,  vol.  4,  no.  7,  Sept.  1920,  pp.  246-248.  Extent  to  which  various 
geological  formations  have  been  searched  for  oil  and  results  obtained.  Paper 
read  before  Can.  Min.  Inst. 

See  also  Oils,  Mineral. 

PHOTOGRAPHY 

Color.  The  Prospects  for  Color  Photography  (Die  Aussichten  der  Farbenphoto- 
graphie),  Felix  Formstecher.  Deutsche  Optische  Wochenschrift,  nos.  15-16 
and  19-20,  Apr.  15  and  May  11,  1920,  pp.  131-132  and  162-165.  Deals  with 
color  photographs  in  which  the  color  values  are  positively  established  by  the 
process  of  production,  from  the  so-called  photographs  in  natural  colors. 


OIL   INDUSTRY 


PIERS 


i  the   Oil  Industry  during  First  Half  of   1920, 

Automotive  Industries,  vol.  43,  no.  10,  Sept.  2,  1920,  pp. 
451  to  stocks,  exports  and  production  compared  with 

condition    in   I'M'' 


New  York  City.  $50,000,000  Pier  Improvement  Will  Give  New  York  18  Modern 
Piers.  Mar.  News,  vol.7,  no. 4,  Sept.  1920,  pp.  112-114,  2  figs.  Plans  approved 
by  Sinking  Fund  Commission.  Plans  provide  for  building  of  18  piers  from 
950  to  1025  ft.  in  length  along  North  River  between  Vesey  and  Perry  streets, 
replacing  32  erected  in  1871.     Work  is  expected  to  be  started  in  spring  of  1921. 


oil.- 


PILE    DRIVERS 


m  rial  ion  oi   i  !"■  Specific   Heat  of   Heavy 

m  IV  Edward        Jl    [ndus.  &  Eng. 

91     94,  1  fig.     Method  is  outlined  which 

i  control  work  and  to  laboratory 

ad  f:nt  degree  of  accuracy  are  required. 


Steam  Hammers.  A  New  Method  of  Driving  Piles.  Public  Works,  vol.  49,  no.  6, 
Aug.  1,  1920,  pp.  136-138,  3  figs.  Account  of  driving  reinforced-concrete  piles 
44  ft.  long  and  16  in.  square  by  doubleacting  no.  O  "Union"  steam  hammer 
making  110  strokes  per  minute  and  operated  by  three-drum,  three-spool 
60-hp.  Lidgerwood  steam  hoisting  engine  on  platform  of  special  steel  tower. 
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PIPE   LAYING 

Lowering  in  Sea.  Sea  Water  for  Oil  Refinery  Condensers  Secured  by  Gravity, 
Leon  H.  Watts.  Eng.  News-Rec,  vol.  85,  no.  7,  Aug.  12,  1920,  pp.  324-325, 
4  figs.  Thirty-inch  cast-iron  pipe  extending  850  ft.  to  sea  lowered  from  trestle 
as  one  length.     Water  jets  used  to  dig  trenches. 

Welding.  Welding  Pipe  Lines.  Gas  Industry,  vol.  20,  no.  8,  Aug.  1920,  pp.  189-190. 
Comparison  of  oxy-acetylene  welding  of  pipe  lines  with  screw-threaded  connec- 
tions for  oil-carrying  purpose.  It  is  said  that  oxy-acetylene  welding  has 
proved  successful  and  costs  less,  saving  of  welding  increasing  as  size  of  pip  e  is 
increased. 

POLE   LINES 

Telegraph  and  Signal-Service.  Pole  Lines  for  Telegraph  and  Signal  Service, 
Stanley  Rhoads.  Ry.  Signal  Engr.,  vol.  13,  no.  9,  Sept.  1920,  pp.  364-369, 
2  figs.  Method  of  calculating  class  and  number  of  wood  poles  required  for 
proper  factor  of  safety  in  railroad  service. 

POSTAL  SERVICE 

Mechanical  Installations  in  England.  Mechanical  Installations  in  England 
Postal  Service  (Installations  mecaniques  dans  le  service  postal  anglais),  M. 
Cabanne.  Annales  des  Postes,  Telegraphes  et  Telephones,  vol.  9,  no.  2, 
June  1920,  pp.  235-258,  14  figs.  Description  of  London  postal  underground 
railway,  organization  of  routine  work  in  post  offices  and  automatic  pick-up 
apparatus. 

POTASH 

Recovery  at  Cement  Plant.  Successful  Potash  Recovery  at  Cement  Plant.  Rock 
Products,  vol.  23,  no.  18,  Aug.  28,  1920,  pp.  17-20,  14  figs.  Improvements 
to  Cottrell  electrical  precipitation  process  at  plant  of  Santa  Cruz  Portland 
Cement  Co.  Fine,  dry  potash  salt  is  obtained  direct  from  stock  gases. 

POWER 

Manufacture  of.  Energy  as  a  Basic  Commodity,  Walter  N.  Polakov.  Indus. 
Management,  vol.  60,  no.  3,  Sept.  1920,  pp.  232-239,  2  figs.  Application  of 
principles  of  multiple  production  and  common  carrier  distribution. 

POWER  FACTOR 

Minima  Values.  Regulations  for  the  Minima  Values  of  cos  —  under  Full  Load  of 
Motors  (Reglement  pour  les  valeurs  minima  des  cos  —  a  pleine  charge  des 
moteurs).  Revue  g6n6>ale  de  l'lSlectricite,  vol.  8,  no.  2,  July  10,  1920,  pp. 
50-51.  Regulations  adopted  by  Union  des  Syndicats  de  !'Electricit6  on 
April  14,  1920. 

POWER  GENERATION 

New  England.  Survey  of  New  England  Power  Situation,  Carroll  H.  Shaw.  Elec. 
World,  vol.  76,  no.  11,  Sept.  11,  1920,  pp.  525-527.  Analysis  of  reports  received 
by  power  section  of  war  industries  board  indicates  total  production  of  more 
than  5,000,000  kw-hr.  by  central  stations  during  1923.  Estimated  increase 
of  1,400,000  kw„  1919-1924,  inclusive. 

PRESSES 

Crankshaft-Straightening.  Metalwood  Crankshaft-Straightening  Presses,  J.  V. 
Hunter.  Am.  Mach.,  vol.  53,  no.  6,  Aug.  5,  1920,  pp.  256-258,  6  figs.  Line 
of  hydraulic  power  presses  for  straightening  automotive  crankshafts,  developed 
by  Metalwood  Manufacturing  Co.,  Detroit,  Mich. 

PRESS  WORK 

Examples  of.  A  Difficult  Piece  of  Press  Work,  Frank  A.  Stanley  Am.  Mach.,  vol.  53, 
no.  4,  July  22,  1920,  pp.  164-165,  5  figs.  Tools  required  in  production  of  sheet- 
steel  piece  of  rectangular  cross-section  tapering  from  end  to  end  and  having 
numerous  ears  and  flanges  at  various  points  along  its  contour. 

PROFIT  SHARING 

International  Harvester  Co's.  Plan.  Details  of  Harvester  Stock  Distribution. 
Iron  Age,  vol.  106,  no.  10,  Sept.  2,  1920,  pp.  576-577.  Extra  compensation 
and  stock  ownership  plan  adopted  by  stockholders  of  International  Havester 
Co.  on  July  29,  to  become  effective  as  of  Jan.  1,  1920.  Arrangement  suspersedes 
profit-sharing  plan  adopted  Dec.  23,  1915. 

PULVERIZED   COAL 

Burners.  Pulverized  Coal  (Charbon  pulverise),  Hugh  Savage.  Revue  Universelle 
des  Mines,  vol.  6,  no.  1,  July  1,  1920,  pp.  5-48,  17  figs.  Modern  furnaces 
and  burners  for  burning  pulverized  coal,  including  types  used  in  locomotives. 

Plants.  Modern  Coal-Pulverizing  Plant  at  the  United  Verde,  J.  B.  Johnson.  Eng. 
and  Min.  Jl.,  vol.  110,  no.  8,  Aug.  21,  1920,  pp.  358-360,  6  figs.  Jeffrey  breakers 
followed  by  Ruggles  Coles  driers  and  Raymond  pulverizers.  Powdered  coal 
carried  to  smelter  bins  by  screw  conveyors  and  blown  to  drier  burners  with 
40-lb.   air.     750-ton  plant  erected   at  cost  of   $725,000. 

The  New  Lakeside  Pulverized-Coal  Plant,  Milwaukee.  Power,  vol.52,no.I0, 
Sept.  7,  1920,  pp.  358-360,  1  fig.  Ultimate  capacity  to  be  200,000  kw.  Initial 
installation  of  40,000  kw.  Features  are  long,  low,  bungalow  type  of  building, 
special  coal  handling  and  preparation  equipment,  burners  of  horizontal  and 
vertical  types  and  500-kw.  turbo-generator  to  supply  current  for  station 
auxiliaries  which  will  exhaust  to  feedwater  heaters  and  by  thermostatic  regula- 
tion maintain  temperature  of  feedwater. 

PUMPING   STATIONS 

Electrically  Operated.  Five  Thousand  Horse  Power  Electrically  Operated  Pump- 
ing Plant,  E.  Bachman  and  W.  J.  Delehanty.  Gen.  Elcc.  Rev.,  vol.  23,  no.  8, 
Aug.  1920,  pp.  684-687,  5  figs.  Plant  has  total  capacity  of  676,000,000  gal. 
of  water  per  day. 


PUMPS 

Corrosive-Liquid.  Pumps  for  Corrosive  Liquids,  Eng.,  vol.  110,  no.  2851.  Aug.  20, 
1920,  pp.  253-254,  6  figs.  Made  of  modified  form  of  ceratherm,  said  to  have 
higher  tensile  strength  and  to  possess  further  advantage  of  being  more  easily 
manufactured  to  accurate  dimensions. 

Rotary.  A  New  Type  of  Pump  (Un  nuovo  tipo  di  pompa),  Industria  Meccanica, 
vol.  2,  no.  7,  July  1920,  pp.  217-218,  5  figs.  Novel  type  of  rotary  pump  manu- 
factured by  the  Officine  Meccaniche  Gallaratesi-Gallarate. 

Submersible.  Submersible  Electric  Motor  Pump,  T.  L.  Reed  Cooper.  Eng.,  vol. 
110,  vo.  2852,  Aug.  27,  1920,  pp.  274-275.  5  figs.  Suction  connection  is  formed 
in  other  end  cover  and  water  passes  in  longitudinal  direction  through  helical 
passages  in  rotor  to  impeller.  Stator  windings  and  laminations  are  contained 
in  closed  annular  chamber  practically  filled  with  transformer  oil.  Pump 
comprises  three-phase  induction  motor  having  squirrel-cage  rotor  to  one  end 
of  which  pump  impeller  is  attached  while  volute  chamber  and  delivery  con- 
nection are  formed  in  other  end  cover. 

PUMPS,   CENTRIFUGAL 

Electrically  Driven.  The  Economy  Resulting  from  the  Use  of  Variable  Speed 
Indication  Motors  for  Driving  Centrifugal  Pumps,  Melvin  L.  Enger  and 
William  J.  Putnam.  Mun.  and  County  Engineering,  vol.  59,  no.  2,  Aug.  1920, 
pp.  69-72,  3  figs.  Tests  showing  relative  overall  efficiencies  of  motor-driven 
three-stage  centrifugal  pump  for  various  heads  and  discharges  when  speed  is 
varied  and  pump  run  at  normal  speed  with  discharge  throttled. 

Tests.  High-Pressure  Centrifugal  Pumps  (Les  pompes  centrifuges  a  hautes  pression), 
Ch.  Hanocg.  Revue  universelle  des  Mines,  vol.  6,  no.  3,  Aug.  1,  1920,  pp. 
169-201,  37  figs.,  partly  on  3  supp.  plates.  Tests  made  at  Laboratory  of 
Applied  Mechanics  and  Industrial  Physics,  Liege  University.  (To  be 
continued). 

PUNCHING 

High-Speed,  Laws  of.  The  Laws  of  High-Speed  Punching.  Engr.,  vol.  130,  no. 
3373,  Aug.  20,  1920,  pp.  126-127.  Among  laws  formulated  from  technical 
considerations  and  results  of  experimental  work  is  that  when  any  given  body, 
in  virtue  of  kinetic  energy,  passes  completely  through  another  given  body 
without  undergoing  any  change  whatever  of  its  own  form  or  dimensions, 
power  it  exerts  in  effecting  necessary  rupture  of  material  of  perforated  body 
is  constant  for  all  velocities.     From  paper  issued  by  British  War  Office. 

PYROMETERS 

Radiation.  Modern  Radiation  Pyrometers  (Les  pyrometres  modernes  a  radia- 
tion), L.  Neuray.  Revue  Universelle  des  Mines,  vol.  6,  no.  2,  July  15,  1920, 
pp.  127-143,  12  figs.     Fery  and  Thwing  types. 

Audions.  Graphical  Theory  of  the  Audion  Generator  and  Calculation  of  Amplitude 
of  Ossillations. 

Utilization  of  Amplifying  Valves  for  Electrical  Measurements  (Utilisation 
des  lampes  amplificatrices  pour  les  mesures  electriques),  Henri  Abraham. 
Annales  des  Postes.  Teiegraphes  et  Telephones,  vol.  9,  no.  2,  June  1920, 
pp.  197-207,  8  figs.     Carpentier  direct-reading  amplifying  voltmeter. 


R 


RAILWAY   ELECTRIFICATION 

Economics.  Railway  Electrification  (Application  de  la  traction  electrique  aux 
grandes  lignes  de  chemin  de  fer),  Philip  Dawson.  Association  des  Ingenieurs 
Electriciens  sortis  de  l'Institut  Electrotechnique  Montefiore,  Bulletin,  vol.  2, 
nos.  1-2-3-4,  Jan.-Feb. -March-April,  1920,  pp.  5-23.  Economics  of  railway 
electrification,  with  reference  to  problem  in  Belgium. 

England.  The  Ealing  and  Shepherd's  Bush  Railway,  Ry.  Er.nr..  vol.  41,  no.  488, 
Sept.  1920,  pp.  380-382,  5  figs.  New  electrified  section  of  Great  Western 
Railway  furnishes  an  additional  through  route  between  Ealing  and  Liverpool 
Street  via  Wood  Lane  and  Central  London  Railway. 

France.  Electrification  of  the  French  Railways  (L'elcctrification  des  chemins  de  fer 
francais).  Vie  Technique  et  Industrielle,  vol.  1,  no.  10,  July  1920,  pp.  307-310, 
8  figs.  Project  for  electrification  of  1838  miles  of  the  Southern  Ry.  of  France 
and  1900  miles  of  Paris-Orleans  Ry. 

Prussian  Railways.     Electrification  of  the  Prussian    I  in   Silesia.     Elec. 

Ry.  Jl.,  vol.  56,  no.  11,  Sept.  11,  1920,  pp.  499-502,  8  figs.  Single-phase  power 
with  15,000  volts  on  contact  line  is  used.  Interconnected  water-power  plants 
with  steam  auxiliary  furnish  power.  Several  types  of  locomotives  are  required 
to  cover  all  classes  or  requirements.  From  article  by  E.  C.  Zehme  in  Elektro- 
technische  Zeitschrift. 

RAILWAY    MA [NTEN  A XCE 

Car  Inspection.  Basing  Car  Inspection  on  Energy  Consumption,  L.  E.  Gould. 
Elec.  Traction,  vol.  16,  no.  8,  Aug.  1920,  pp.  557-559,  1  fig  Method  is  said 
to  insure  that  each  car  will  be  uniformly  announced  for  inspection  when  it 
has  done  requisite  amount  of  work  to  require  it. 

K  Ml. WAY    OPERATION 

Telegraph  vs.  Telephone.  The  Telegraph  and  Telephone  for  Train  Orders.  Ry. 
Signal  Engr.,  vol.  13,  no.  9,  Sept.  1920,  pp.  375-379.  Interstate  Commerce 
Commission  statistics  show  that  telephone  is  replacing  telegraph. 
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RAILWAY  SHOPS 

Hydraulic  Presswork.  Norfolk  &  Western  Railroad  Shop  Kinks.  Ry.  &  Loco- 
motive Eng..  vol.  33,  no.  9,  Sept.  1920,  pp.  250-257,  5  figs.  Method  of  rolling 
cooper  bushing  in  hydraulic  press. 

RAILWAY   SIGNALING 

Interlocking  Machines.  A  Unique  Crossing  Gate  Arrangement,  Paul  F.  Bunker. 
Ry.  Signal  Engr.,  vol.  13,  no.  9,  Sept.  1920,  p.  3G3,  1  fig.  Apparatus  and 
circuits  for  gate  control  from  electro-pneumatic  interlocking  machine. 

Electro-Mechanical  Interlocking  at  Sunbury,  Pa.,  John  Moore.  Ry. 
Signal  Engr.,  vol.  13.  no.  9,  Sept.  1920,  pp.  371-373,  3  6gs.  A.  c.  power  is 
used  for  electric  functions  except  signal  control  relays  and  locks  on  machine. 

Overlap  vs.  A.  P.  B.  Overlap  vs.  A.  P.  B.  Signaling  Single  Track.  Ry.  Age, 
vol.69.no.  11,  Sept.  10,  1920,  pp.  439^441.  Comparative  merits  from  operating 
standpoint.  Opinions  expressed  by  signal  engineers  at  meeting  of  St.  Louis 
Sectional  Committee  of  Signal  Division,  Am.  R.  R.  Assn. 

Systems.  What  Scheme  of  Signaling  Is  Most  Desirable?  Ry.  Signal  Engr.,  vol.  13, 
no.  9,  Sept.  1920,  pp.  356-359,  3  figs.  Comparative  value  of  schemes. 
Abstracts  of  papers  presented  at  meeting  of  St.  Louis  Sectional  Committee 
of  Am.  Railroad  Assn.  Titles  discussed  were:  Absolute  Permissive  Block 
Signaling.  A.  R.  Fugina,  Straight  Automatic  Blocking  on  the  U.  P.  System, 
\    11    MeKeen,  and  S.  P.  Single  Track  Signaling  ,E.  E.  Worthing. 

RAILWAY   TRACK 

Tie  Plates.  Principles  to  Be  Followed  in  Tie  Plate  Design,  Howard  H.  George. 
Elec.  Ry.  .11  .  vol.  56.  no.  8,  Aug.  21,  1920,  pp.  359-361,  2  figs.  Specifications 
for  steel  tie  plates.     Results  of  tests  carried  out  by  New  York  Central  Railroad. 

Transition  Curves.  New  Transition  Curve  Based  upon  the  Lemniscate,  J.  E. 
Williams.  Eng.  News-Rec,  vol.  85,  no.  9,  Aug.  26,  1920,  pp.  406-407,  3  figs. 
Method  of  locating  points  of  curve. 

The  True  Transition  Curve  for  Railway  Problems,  George  Paaswell. 
Eng.  News-Rec,  vol.  85,  no.  9,  Aug.  26,  1920,  pp.  407-409,  4  figs.  Suggested 
simplification  on  mathematical  work.  Functions  of  true  transition  curve,  with 
tables  for  supplying  curve  in  practice. 

RAILWAYS 

Baghdad.  The  Baghdad  Railway.  Eng.,  vol.  110,  no.  2849,  Aug.  6,  1920,  pp. 
174-175  and  p.  184,  8  figs.     Notes  on  construction  and  equipment. 

Snow-Fighting  Equipment.  Snow  Fighting  Equipment,  W.  H.  Winterrowd. 
Can.  Ry.  &  Marine  World,  no.  271,  Sept.  1920,  pp.  469-475,  16  figs.  Survey 
of  types  developed  with  special  reference  to  those  recently  operated  by  Canadian 
Pacific  Railway. 

RECTIFIERS 

Mercury-Vapor.  The  Mercury  Vapor-Arc  Rectifier  in  Its  Present  Development 
(Der  Quecksiberdampi-Gleiehrichter  in  seiner  jetzigen  Eutwieklung),  H. 
Wintermeyer.  Elektrotechnischer  Anzeiger,  vol.  37,  nos.  98  and  99,  June  19 
and  2'.',.  1920,  pp.  113-414  and  449,  6  fizs.  Describes  theoretical  basic  princi- 
ples of  these  rectifiers  and  givi  const  ructional  details  of  latest  standard  models 
of  Brown,  Boveri  &  Co.  and  Gen.  Elec.  Co. 


REDUCTION   GEARS 


Design.  Reduction  Gears  for  Marine  Turbines  (Reducteurs  de  Vitesse  a  engrenages 
pour  turbines  marines),  M.  Vasset.  Bulletin  technique  du  Bureau  Veritas, 
vol.  2,  nos.  7  and  8,  July  and  Aug.,  1920,  pp.  134-138  and  101-104,  11  figs. 
Technical  notes  on  helicoidal  gears.  Materials  employed  in  construction  of 
gears. 

RELFECTORS 

Parabolic.  The  Electrolytic  Manufacture  of  Parabolic  Reflectors,  Samuel  Wein. 
Brass  World,  vol.  10,  no.  8,  Aug.  1920,  pp.  218-220.  Summary  of  patents 
and  recent  improvements  in  manufacturing  process. 

REFRACTORIES 

P  I  Characteristics  of  Specialized  Refractories,  M.  L. 
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RESEARCH 

Coal.  Research  upon  the  Chemistry  of  Coal  and  Combustion,  William  A.  Bone. 
Combustion,  vol.  3,  no.  3,  Sept.  1920,  pp.  24-25.  Urges  establishment  of 
national  policy  with  regard  to  research  upon  chemistry  of  coal  and  combus- 
tion and  points  out  how  such  policy  could  be  carried  out  in  best  interests 
both  of  progress  in  science  and  economic  development  of  coal  fields. 

Researches  on  Coal  and  Gases  Obtained  by  Its  Distillation  (Recherches 
sur  la  houille  et  les  gaz  provenant  de  la  distillation),  Leo  Vignon.  Annales 
de  Chimie,  vol.  13,  no.  9,  May-June,  1920,  pp.  234-301.  Studies  comprise 
(1)  coal  solvent,  (2)  composition  of  gases  obtained  by  distillation  of  coal  at 
different  temperatures,  (3)  influence  of  composition  of  coal  on  proportions 
of  carbon  oxide  and  carbonic  acid  present  in  coal  gas,  and  (4)  elimination 
of  carbon  oxide  from  coal  gas. 

Concrete.  Recent  Advances  in  Concrete  Practice.  Ry.  Maintenance  Engr., 
vol.  16,  no.  9,  Sept.  1920,  pp.  334-336.  Summary  of  work  undertaken  at 
Structural  Malts.  Research  Laboratory  established  in  1914  at  Lewis  Inst., 
Chicago. 

Explosives.  The  Research  Department,  Woolwich,  Robert  Robertson.  Nature 
(Lond.),  vol.  105,  no.  2649,  Aug.  5,  1920,  pp.  710-712,  3  figs.  Work  done  with 
regard  to  explosives,  particularly  TNT.     (To  be  continued.) 

Glass  Industry.  Putting  the  Glass  Industry  on  a  Scientific  Basis,  E.  Ward  Tillotson. 
Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  10,  Sept.  8,  1920,  pp.  461-465,  4  figs. 
Role  of  modern  science  in  ancient  art  of  glassmaking.  Developments  due 
to  engineering.     Refractories  and  raw  materials.     Accomplishments  of  chemist. 

Government-Conducted.  The  Economic  Importance  of  the  Scientific  Work  of  the 
Government— III,  Edward  B.  Rosa.  Sci.  Monthly,  vol.  11,  no.  3,  Sept.  1920, 
pp.  246-253.  It  is  argued  that  "government  should  be  constructive  and 
helpful  to  the  people  and  to  business  wherever  possible,"  that  "government 
would  spend  less  for  its  purchases  if  it  sent  more  in  standardizing  products 
purchased  and  in  testing  deliveries  systematically,"  and  principally  "that 
research  and  development  work  by  the  government  develop  wealth  and  the 
burdening  of  taxations  is  thereby  lightened." 

Great  Britain.  The  Excess  Profits  Duty  and  Scientific  Research.  J].  Soc.  Chem. 
Industry,  vol.  39,  no.  15,  Aug.  16,  1920,  p.  265R.  Comments  on  clause  of 
British  Finance  Bill  by  which  contributions  made  for  charitable,  educational 
and  scientific  (research)  objects  are  to  be  allowed  as  deductions  in  computing 
excess  profits  duty. 

Industrial.  The  Need  of  Research  in  the  Industrial  Field,  P.  F.  Walker.  Mech. 
Eng.,  vol.  42,  no.  9,  Sept.  1920,  pp.  487-491.  _  Discussion  of  problems  which 
await  engineer  in  field  of  industry.  Emphasis  is  laid  upon  study  of  economics 
upon  location  of  industry,  pointing  out  unfortunate  conditions  which  now 
exist  in  Kansas  and  neighboring  states  solely  because  this  problem  is  as  yet 
unsolved.  It  is  said  that  problem  is  distinctly  an  engineering  one.  An 
abstract  of  report  prepared  by  Research  Committee  of  Mid-Continent  Section 
of  Am.  Soc,  Mech.  Engre.  is  included. 

Industrial  Laboratories.  A  Novel  Laboratory  for  Industrial  Research.  Chem. 
&  Metallurgical  Eng.,  vol.  23,  no.  10,  Sept.  8,  1920,  pp.  496-498,  3  figs.  Des- 
cription of  research  laboratory  organized  to  study  and  develop  new  and 
economical  problems  relating  to  chemical  and  metallurgical  processes  anc' 
equipment,  with  enumeration  of  some  problems  which  are  being  studied. 
Experimental  and  Research  Laboratory  of  the  Hall-Scott  Motor  Car 
Company.  Richard  Vosbrink.  Metal  Trades,  vol.  11,  no.  9,  Sept.  1920, 
pp.  370-372,  Equipment  for  testing  automobile  engines. 

Leather  Industry.  The  Leather  Industry.  John  Arthur  Wilson.  Chem.  & 
Metallurgical  Eng.,  vol.  23,  no.  10,  Sept.  8,  1920,  pp.  457-460,  4  figs.  Points 
out  that  many  problems  awaiting  solution  in  such  phases  of  leather  manu- 
facture as  unhairing,  deliming,  bating,  tanning,  surfing  and  dyeing  involve 
fundamental  scientific  principles  which  can  best  be  studied  through  co-opera- 
tion between  university  and  tannery  chemists. 

Metallurgical.  The  Research  Department,  Woolwich — II,  Robert  Robertson. 
Nature  (Lond.),  vol.  105,  no.  2650,  Aug.  12,  1920,  pp.  743-745,  3  figs.  Metal- 
lurgical studies. 

Oil-Shale  Industry.  The  Necessity  for  Research  in  the  Oil-Shale  Industry,  Martin 
J.  Gavin.  Chem.  &  Metallurgical  Eng.,  vol  23,  no.  10,  Sept.  8,  1920,  pp. 
489-495,  4  figs.  Account  of  shale  oil  industry  as  developed  in  Scotland.  Steam- 
regulated  pyrolytic  distillation.     Quality  and  quantity  of  oil  yields. 

Pulp  and  Paper  Industry.  The  Future  of  Chemical  and  Engineering  Research 
in  the  Pulp  and  Paper  Industry,  John  Stevens,  3d.  Chem.  &  Metallurgical 
Eng.,  vol.  23,  no.  10,  Sept.  8,  1920,  pp.  451-453,  3  figs.  Prospectus  on  pulp 
a.nd  paper  research.  By-product  possibilities  and  reduction  of  wastes.  Less 
liquor  dilution  by  more  efficient  washing.  Fuel  and  power  costs  reduced 
by  use  of  vacuum  drying  and  better  designed  beaters. 

Refractories.  Extend  Facilities  for  Refractories  Testing.  Brick  &  Clay  Rec, 
vol.  56,  no.  12,  June  1,  1920,  pp.  1100-1101.  It  is  announced  that  facilities 
of  followship  endowed  by  Refractories  Manufacturers'  Assn.  at  Mellon  Inst. 
of  Indus.  Research  of  University  of  Pittsburgh  are  now  open  to  individual 
firms  and  corporations  not  manufacturers  of  refractories,  according  to  resolu- 
tion adopted  on  April  20  by  Assn. 

Rolling  Mills.  The  Bureau  of  Rolling-Mill  Research,  W.  B.  Skinkle.  Proc.  Engrs. 
Soc.  Western    Pa„   vi, 1.   36,   no.   .j,  June   1!>20.  pp.  295-328  and   (discussion) 

Fp.  329-344,  42  figs.     Plans  for  research  mill  which  is  to  be  built,  at  Carnegie 
n  I.   of  Technology  by  organization   of  steel  and  equipment  manufacturers 
and  engineers. 

Hiiiihku       future    liublii-r    Research,    Andrew    II.    King.     Chem.    &    Metallurgical 

Eng.,  vol.  23,  no.  10,  Sept.  8,  1920.  pp.  1 19-450.     Appeal  for  more  and  improved 

mi  ili  "I     oi   testing  rubber  and  its  products  as  guide  to  compounding.      Need 

for   study   of    fabric   and   design   of   products.     Continuous   vulcanizing   and 

perature  control  essential. 

See  also  Colloids,  Research. 
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RETAINING   WALLS 

Gravity  Type.  Some  Features  of  Gravity  Retaining  Walls,  S.  W  B  Black  Can 
Enp.,  vol  30,  no.  8,  Aug.  19,  1920,  pp.  259-262,  2  figs.  Types  of'  failure 
to  be  guarded  against,  lop  width,  batter  and  stepping  of  back;  extending  the 
toe;  drainage;  expansion  joints;  careful  depositing  of  back  filling. 

RIVERS 


RUBBER 

Vulcanized  Preservation  of.  The  Preservation  of  Vulcanized  Rubber,  Henry 
P.  Stevens.  .11.  Soc.  Chem.  Industry,  vol.  39,  no.  It,  July  31,  1920,  pp. 
251T-2S3T.  Experimental.  It  is  said  that  life  of  vulcanized  rubber  is 
prolonged  by  storing  in  air  saturated  with  moisture  of  petroleum  vapor.  It  is 
claimed  that  even  overeurcd  rubber  can  be  preserved  by  this  means  for  6  or  7 
months  at  tropical  temperatures. 


Reef  Removal.  Removal  of  Reef  in  the  Rio  Guadiana,  J  S  Owens  Engr  vol 
130,  no.  3374,  Aug.  27,  1920,  pp.  201-202,  2  figs.  Methods  of  drilling  and 
blasting  employed.  Paper  read  before  Eng.  Section,  British  Assn.  for  Advance- 
ment of  Science. 

Rhone.  The  Harnessing  of  the  Rhone  (L'amenagement  du  Rhone) ,  E.  PelHssier 
Revue  de  l'lngenieur  et  Index  technique,  vol.  27,  no.  1,  July  1920,  pp.  3-23^ 
10  figs.  Existing  installations  are  studied  and  possible  further  developments 
are  visualized.     (To  be  continued.) 

Yearly  Run-Off  Variations.  The  Probable  Variations  in  Yearly  Run-Off  as 
Determined  from  a  Study  of  California  Streams,  L.  Standish  Hall  Proc. 
Am.  Soc.  of  Civil  Engrs.,  vol.  46,  no.  6,  Aug.  1920,  p.  950.  Data  of  California 
streams  are  studied  with  a  view  to  constructing  probability  graph  on  which, 
by  means  of  straight-line  relation,  probable  minimum  and  maximum  yearly 
run-offs  which  are  likely  to  occur  once  in  a  period  of  100  years  may  be  deter- 
mined for  any  stream  from  available  run-off  data  for  that  stream.     (Abstract.) 

ROAD   CONSTRUCTION 

Adjusting  Earth  Excavation.  New  method  for  Adjusting  Earth  Excavation  and 
Determining  Haul,  J.  W.  Ball  and  C.  R.  Shore.  Can.  Enr.,  vol  39,  no  10 
Sept.  2,  1920,  pp.  297-299,  6  figs.  Graphical  methods  based  on  "quantities" 
diagram  and  "excess  area"  diagram. 

ROADS 

See  Drainage,  Open  Ditches  vs.  Tile  Drains. 

ROADS,   CONCRETE 

Road  Plant.  The  Layout  and  Operation  of  a  Road  Plant  at  Charles  City,  Thure 
W.  Ingemanson.  Concrete,  vol.  17,  no.  2,  Aug.  1920,  pp.  49-52,  15  figs. 
Organization  of  material  handling  and  mixing  crews  for  construction  of  concrete 
road  in  Federal  Aid  project  No.  41,  in  Floyd  County,  Iowa. 

Specifications.  Suggested  Composite  Specifications  for  Concrete  Roadway  Con- 
struction, S.  M.  Feinberg.  Mun.  and  County  Eng.,  vol.  59,  no.  2,  Aug.  1920, 
pp.  52-55.  Specifications  are  presented  as  compilation  from  various  up-to-date 
sources,  such  as  American  Concrete  Institute,  the  New  York  state  and  other 
state  and  federal  authorities,  supplemented  by  personal  experience  of  writer. 

Surface  Cracks.  Concealed  Joints  in  Road  Slab  Limit  Surface  Cracks,  Samuel 
H.  Lea.  Eng.  News-Ree.,  vol.  85,  no.  7,  Aug.  12,  1920,  p.  305.  Extra  durable 
roads  said  to  be  secured  by  wood  floating  as  sifted  layer  of  cement  and  sand 
into  green  concrete. 


SAFETY 


Great  Britain.  Progress  of  the  Safety  Movement  in  Great  Britain,  Frederick  L. 
Hoffman.  Safety  Eng.,  vol.  40,  no.  2,  Aug.  1920,  pp.  54-62.  Report  to 
Executive  Committee  of  National  Safety  Council. 

SAND 

Sand-Gravel  Plants.  New  Type  of  Sand-Gravel  Plant.  Rock  Products,  vol.  23, 
no.  18,  Aug.  28,  1920,  pp.  34-37,  10  figs.  Pumping  is  done  directly  into  head 
screen  instead  of  a  dewatering  sump  as  is  customary.  Other  features  in 
pumping  and  screening  plant. 

Hack.  The  Manufacture  of  Hack  Saw  Blades,  Machy.  (Lond.),  vol.  16,  no.  414, 
Sept.  2,  1920,  pp.  672-674,  5  figs.  Methods  used  by  Sheffield  &  Hallamshire 
Hack  Saw  Co.,  Ltd. 

SCIENTIFIC  MANAGEMENT 

See   Industrial  Management. 

SCREW   MACHINES 

Automatic,  Speed  Control  of.  Electric  Speed  Control  for  Cleveland  Automatics. 
Machy.  (N.  Y.),  vol.  27,  no.  1,  Sept.  1920,  pp.  81-84,  10  figs.  Mechanism 
which  regulates  amount  of  resistance  in  series  with  shunt  field  windings  of 
adjustable-speed  driving  motor. 

SCREW  THREADS 

National  Screw  Thread  Commission.  National  Screw-Thread  Commission  Report 
on  Coarse  and  Fine  Threads.  Am.  Mach.,  vol.  53.  nos.  11  and  12,  Sept.  9 
and  16,  1920.  pp.  507-512  and  543-546,  4  figs.  Sept.  9.  Commission  was 
created  by  Act  of  Congress,  July  18,  1918,  for  purpose  of  ascertaining  and 
establishing  standards  for  screw  threads  for  use  of  various  brandies  of  Federal 
Government  and  for  use  of  manufacturers.  Sept.  16.  Tables  of  manu- 
facturing tolerances  for  gages,  and  typical  specifications  for  screw-thread 
production. 

SEWAGE   DISPOSAL 


ROLLING   MILLS 


British.  New  Mill  of  Messrs.  Monks,  Hall  and  Company,  Limited.  Iron  &  Coal 
Trades  Rev.,  vol.  101,  no.  2738,  Aug.  20,  1920,  pp.  230-231,  8  figs.  Mill  is 
14-in.  3-high  tandem,  bolting  rolls  being  18  in.  in  diameter.  Driven  by  Siemens 
400-hp.  d.-c.  compound-wound  mill-type  motor,  arranged  to  give  speed  varia- 
tion between  92  and  125  r.p.m. 

Control  Equipment.  Control  of  Mill  Tables  and  Screw  Downs,  Walter  C.  Kennedy. 
Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  2,  no.  8,  Aug.  1920,  pp.  19-33  and  (dis- 
cussion), pp.  33-49,  9  figs.     Design  of  control  equipment. 

Electric  Drive.  Electric  Drive  for  Rolling  Mills  (La  commande  electrique  des 
trains  de  laminoirs),  F.  Robin.  Technique  Moderne,  vol.  12,  no.  5,  May 
1920,  pp.  199-203,  4  figs.     Calculation  of  power  required.     (To  be  continued.) 

Plaet  Mills.  First  Plate  Mill  Built  in  Canada.  Can.  Manufacturer,  vol.  40, 
no.  9,  Sept.  1920,  pp.  53-55,  2  figs.  Plate  mill  built  at  Sidney,  Nova  Scotia 
by  Dominion  Iron  &  Steel  Co.  Buildings  cover  area  of  240,000  sq.  ft.  and 
are  of  modern  mill-type  construction,  structural  steel  frames  with  brick  walls. 
Driver  is  furnished  by  General  Elec.  Co.  88-pole,  4000-hp.,  82  r.p.m.,  induc- 
tion, 3-phase,  60-cycIe  motor. 

Rolling  Multiple  Ingots.  Rolls  Horseshoe  Blanks  Direct  from  Small  Ingots 
Cast  in  Multiples  of  30,  J.  G.  Webb.  Iron  Trade  Rev.,  vol.  67.  no.  4,  July 
22,  1920,  pp.  232-233,  6  figs.  Interchangeable  mold  sections  when  clamped 
together  from  cluster  of  ingot  molds.  To  shake  out  hot  ingots  sections  are 
supported  by  pipe  through  rings,  champ  is  removed  and  ingots  drop  from 
freed  molds.     Ingots  are  rolled,  sheared  and  finished. 

Theory  of.  The  Present  Status  of  the  Theory  of  the  Rolling-Mill,  W.  Trinks. 
Proc.  Engrs.  Sec.  Western  Pa.,  vol.  36,  no.  5,  June  1920,  pp.  275-294,  20  figs. 
Elements  available  for  developing  complete  theory  dealing  with  (1)  forces 
between  stock  and  rolls,  (2)  deformation  of  stock,  and  (3)  effect  of  forces  upon 
mill. 

See  also  Research,  Bureau  of  Rolling  Mill  Research. 


ROPEWAYS 


See  Cableways. 


Imhoff  Tanks.  Some  Small  Imhoff  Tanks,  W.  A.  Hardenbergh.  Public  Works, 
vol.  49,  no.  6,  Aug.  7,  1920.  pp.  122-126,  8  figs.  Plans  prepared  by  state  health 
boards  and  others  for  sewage  treatment  plants  for  schools  and  institutions 
and  s:naK  community  s.  Various  retention  periods  and  capacities  per  capita 
are  recommended  for  different  designs  and  different  sizes. 

Preliminary  Treatment.  The  Preliminary  Treatment  of  Sewage,  James  H. 
Edmondson.  Contract  Hec,  vol.  34,  no.  33,  Aug.  18,  L920.  pp.  794-790. 
Laboratory  and  practical  experiments  consisting  of  in  of  ferric  sulphate 

to  sewage  at  rate  equivalent  to  4  grains  per  gal.;  (2)  addition  of  2  grains  per 
gallon  of  ferric  sulphate,  plus  2  grains  per  gal.  of  lime;  and  (3)  addition  of 
1.0  grains  per  gal.  of  aluminum  sulphate  and  2.8  grains  per  gal.  of  lime. 

Purification.  The  De-Watering  of  Sewage  Sludge,  with  Special  Reference  to- 
the  Birmingham  Method,  F.  R.  O'Shaughnessy.  Surveyor,  vol.  58,  no.  1491, 
Aug.  13,  1920,  pp.  111-112.  In  Birmingham  process  or  rapid  chemical  degrada- 
tion of  organic  contents  of  sludge  is  eti.  >moting  intensive  fermenta- 
tion in  the  mass,  under  controlled  condition  Bxperii  rice  during  right  years 
of  operating  Birmingham  installation  is  related.  Paperpreseni  I  ■  mew- 
ing and  Architecture  Section,  Royal  Sanitary  Institute  Congress,  Birmingham. 


SHIP   CONSTRUCTION 


Bulkheads.  Stiffened  Bulkheads.  Shipbuilding  &  Shipping  Ree.,  vol.  16,  no.  9, 
Aug.  26,  1920,  pp.  266-267,  8  figs.  Two  new  bulkhead  constructions  without 
knee  plates  developed  in  Germania  Yard  during  i  Translated 

from  schiffbau. 

Stiffened    B  Without  Gusset    Plates— A    New    Bulkhead   Con- 

struction Type  (Versteifte  Schotte  ohne  Kniebleche — Eine  neue  Sehottbauart), 
IT    Erbach  and  G.  Schulze.     Schiffbau,  vol.  21,  no.  32.  June  30,  1920,  pp. 
1  >73.    12    6gs.     Describes  new   construction   in   which   smooth   side   and 
stiffened  side  offer  equal  resistance  to  pressure. 

Loft  Work.  Notes  on  Loft  Work.  Shipbuilding  &  Shipping  Rec,  vol.  16,  no.  9, 
Aug.  26,  1920,  pp.  263-264,  2  figs.  Hints  on  setting  out  special  plating  on 
scrieve  board. 

Production  Systems.  Production  Methods  in  Shipbuilding— III,  William  B. 
Ferguson.  Indus.  Management,  vol.  60,  no.  .'{,  Sept.  192(1.  pp  226-232,  2  figs. 
Setting  standards  of  performances. 
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Hull  Resistance  Note  on  Resistance  of  Hull,  Influence  >  of  Trim  of  Ship  (Note 
sur  lea  resistances  de  carene.     Il  I  assiette  du  navire),  C.  H .Ho  1st. 

Bulletin  Technique  <le  Bureau  Veritas,  vol.  2,  no.  8   Aug    1920,  pp.  15/-161, 
7  figs.     Technical  study.     Graphs  indicating  normal  resistances. 

SHIP   PROPULSION 

Efficiency.  The  Efficiency  of  Propulsion  of  Full-Sized  Ships,  C.  Frodsham  Eng., 
vol.  110,  no.  2849,  Aug  6,  1920,  pp.  193-196,  10  figs  It  is  contented  that 
propulsive  coefficient  derived  synthetically  from  model  experiments  is  not 
realized  in  actual  ship.  Values  of  propeller  efficiency,  wake  factor,  or  hull 
efficiency  in  model  and  actual  ships  are  compared.  Suggestions  in  design  ot 
ps  are  formulated  from  study  of  test  data  obtained  in  trials  of  various 
ships.     Paper  read  before  In  Vrchitects. 

SHIPS 

Cargo  MoTonsmrs  vs.  Steamships.     Cargo  Motorships  vs.  Steamships,  Charles 
l.ucke.     Int.   Mar.   Eng.,  vol.  25,   no.  9  Sept.   1920,  pp.   759-763.     Com- 
parative calculations  of  expenses  and  earnings  for  operation  ot  steam  ana 
motor  ships.     (To  be  concluded.) 

Ice  Breakers.  Ice-Breakers,  John  Flodin.  Int.  Mar.  Eng.  vol.  25,  no.  9,  Sept. 
1920,  pp.  707-712,  5  figs.  Characteristics  of  vessels  designed  expressly  as 
ice  breakers.     American  and  European  practice.     Work  in  pack  ice. 

SHIPS,   CONCRETE 

Advantages.  The  Question  of  Concrete  Ships  (La  question  des  navires  en  beton 
arme),  R.  Tardieu.  Revue  de  l'Ingenieur  et"  Index  technique,  vol.  27,  no.  1, 
July  1920,  pp.  25-40,  7  figs.  Urges  construction  of  concrete  ships  in  b  ranee. 
Arguments  are  presented  in  proof  of  reliability  and  advantages  of  such  ships. 

Hollow-Tile  Construction.  New  Methods  for  the  Construction  of  Reinforced- 
Concrete  Ships  (Xeue  Wege  beim  Bau  von  Eisenbetonschiffen),  Martin  Mertes. 
Beton  u.  Eisen,  vol.  19,  nos.  6  and  9-10,  Apr.  8  and  June  5,  1920,  pp.  64-66  and 
112-113,  9  figs.  Suggests  new  method  which  differs  from  usual  one  mainly  in 
that  the  walls  and  floor  of  ship  are  built  of  hollow  tiles  made  from  light  concrete 
about  26  in.  long  and  13  in.  wide. 

Oil  Tanker.  Concrete  Tanker  Built  of  Separetely  Cast  Cylinders.  Eng.  New-Ree., 
vol.  85,  no.  9,  Aug.  26,  1920,  pp.  388-393,  17  figs.  Sections  of  two  interlocked 
cylinders  poured  upright  on  platform  and  turned  horizontally  to  be  joined 
together  to  make  2000-ton  oil  carrying  self-propelled  vessel. 

SHIPYARDS 

Europe.  Shipbuilding  in  Europe,  James  J.  Pearson,  Pac.  Mar.  Rev.,  vol.  17,  no.  9, 
Sept.  1920,  pp.  107-108,  4  figs.  Observations  on  conditions  in  British  and 
continental  shipyards. 

Slipway  Haulage  Machinery.  800-Ton  Electric  Shipway  Machinery  at  South- 
ton.  Eng.  vol.  110,  no.  2851,  Aug.  20,  1920,  pp.  246  and  255,  7  figs. 
Slipway  haulage  machinery  for  raising  vessels  out  of  water.  Single-drum  design 
driven  by  reversible  continuous-current  motor.  Cradle  which  travels  up  and 
down  slipway  is  made  in  four  positions  coupled  together,  each  portion  having 
an  independent  sheave  block.  i 

SHOP   COMMITTEE 

Advantages  of.  Laying  the  Cards  on  the  Table,  Fred  H.  Colvin.  Am.  Mach., 
vol.  53,  no.  12,  Sept.  16,  1920,  pp.  531-532,  2  figs.  Advantages  of  shop-com- 
mittee system  established  at  plant  of  White  Motor  Co.,  Cleveland,  Ohio. 

Working  in  Practice.  Serious  Labor  Problems  in  Cleveland,  George  Smart. 
Iron  Age,  vol.  106,  no.  9,  Aug.  26,  1920,  pp.  515-517.  Practical  demonstration 
of  working  of  shop  committees. 


SPROCKET   WHEELS 

Cast-Steel,  Machining  of.  The  Machining  of  Large  Cast  Steel  Sprocket  Wheels, 
H.  Varley.  Eng.  &  Indus.  Management,  vol.  4,  no.  9,  Aug.  26,  1920,  pp. 
260-263,  9  figs.  Discusses  difficulties  in  machining  of  cast  steel  where  large 
production  is  undertaken,  and  explains  how  big  output  w-as  gained  in  connection 
with  important  detail  of  Mark  V  tanks  without  employing  gear-cutting  machine. 

STANDARDIZATION 

Industrial.  Engineering  and  Industrial  Standardization^  Mech.  Eng.,  vol.  42, 
no.  9,  Sept.  1920,  pp.  544-545.  Review  of  standardization  work  now  in  progress, 
both  in  this  country  and  abroad,  as  reported  by  Am.  Eng.  Standards  Committee 
and  foreign  standardizing  bodies. 

STANDARDS 

See  Screw  Threads,  National  Screw  Thread  Commission. 

STEAM 

Flow  in  Pipes.  Flow  of  Steam  Through  Pipes  and  Fittings,  M.  C.  Stuart  and 
M.  H.  Russell.  Jl.  Am.  Soc.  Naval  Engrs.,  vol.  32,  no.  3,  Aug.  1920,  pp.  472- 
480,  5  figs.     Charts  constructed  from  Carpenter  formula. 

STEAM   HOSE 

Construction.  Construction  of  Steam  Hose.  Ry.  Mech.  Engr.,  vol.  94,  no.  8, 
Aug.  1920,  pp.  519-520.  Experimental  comparative  study  of  relative  values 
of  seamless  and  plied  tubes,  and  of  simple  duck  and  duck  supplemented  by 
braiding.  Steam  hose  made  with  seamless  tubes  was  found  superior  in  endur- 
ance under  steam  pressure  to  hose  with  tubes  made  up  of  successive  piles  of 
sheeted  stock.  Hose  with  plied  tubes  was  found  to  fail  by  splitting  and  separa- 
tion of  seam  necessarily  formed  at  surface  of  tube  in  its  construction.  Steam 
hose  with  fabric  constructed  of  successive  plies  of  frictioned  duck  proved  superior 
in  endurance  to,  and  practically  equal  in  expansion  and  contraction  of,  hose 
made  of  fewer  number  of  plies  of  duck  supplemented  by  plies  of  braiding. 

STEAM   POWER   PLANTS 

Shipyards.  Ten-Thousand  Horsepower  Station  for  Operating  Shipyard,  Julius 
G.  Berger.  Power,  vol.  52,  no.  8,  Aug.  24,  1920,  pp.  284-289,  8  figs.  Combined 
5000-kva.  turbo-alternator  and  4500-hp.  air-compressor  plant.  New  plant 
built  around  old  station  white  latter  was  kept  in  operation.  Steam  header 
590  ft.  long  and  main  air  line  2315  ft.  long  has  butt-welded  connections. 
Acceptance  test  data  and  performance  are  given. 

Tests.  Steam  Power  Plant  Tests— III,  H.  L.  Doolittle.  Jl.  Electricity,  vol.  45, 
no.  4,  Aug.  15,  1920,  pp.  182-183,  1  fig.  Charts  showing  results  of  simultaneous 
readings  of  pressures  on  steam  and  oil  headers  and  also  pressures  of  steam  and 
oil  at  burner. 

STEAM   TURBINES 

Balancing,  Testing  of.  Levelling  Micrometer  for  Testing  the  Balancing  of 
Turbines.  Eng.,  vol.  110,  no.  2850,  Aug.  13.  1920,  p.  210,  2  figs.  Designed 
and  manufactured  by  Cambridge  and  Paul  Instrument  Co.,  Ltd.,  of  Cambridge, 
London. 

Operation  and  Adjustment.  Operation  and  Adjustment  of  Turbine"" Machinery, 
Eustis  H.  Thompson.  Power,  vol.  52,  nos.  8  and  10,  Aug.  24  and  Sept.  7, 
1920,  pp.  297-298,  16  figs.,  and  389-390,  1  fig.  Troubles  encountered  in  opera- 
tion of  turbine  machinery  are  discussed,  such  as  accumulation  of  coat  of  scale 
on  blades,  loss  of  balance  of  machine,  shaft  packing,  etc. 

See  also  Marine  Steam  Turbines. 
STEEL 


SIPHONS 
See  Aqueducts,  Reinforced  Concrete. 

SPARK   PLUGS 

Insi  i         I  1 1 ethods  of  Measuring  Resistance  of  Insulators  at  High  Temperatures, 

I  B  Silsbee  and  R.  K.  Honaman.  Aerial  Age,  vol.  1 1,  no.  24,  Aug.  23,  1920, 
pp.  806-809,  1 1  figs.  Report  on  preliminary  experiments  made  on  conductivity 
of  sparkplug  insulators  in  order  to  develop  satisfactory  comparative  method 
for  testing  various  materials.  Measurements  were  made  at  temperatures 
ad  900  deg.  cent,  and  with  both  alternating  and  direct 
current  at  voltages  as  high  as  2000  volts.  Report  No.  53  of  Nat.  Advisory 
Committee  for  Aeronautics. 

Visible  Ignition.     A  Visible  Ignition  Spark  Plug,  and  Another  with  an  Air-Cooled 

Ccii'  de,    \uio.  vol    25,  do    36,  Sept.  2,  1920,  p.  921,  2  figs.     Leda 

ignition  plugs.     Central  electrode  is  hollow  and  is  fitted  at  top  with  cup-shaped 

i  issive  cap  containing  circular  window  of  transparent  material. 

SPRINGS 

Hi  i"  u       Application  of  Equations  of  Elasticity  to  the  Deformations  of  a  Helical 
les  equations  de  l'elasticite  aux  deformations  d'un 
I    Galbrun.     Comptes  rendus  des  Stances  de  l'Academie 
.       !     171,  no.  2,  July  12,  1920,  pp.  91-93. 

Tebtino  Machine.  .(jing  Machine.     Eng.,  vol.  110,  no.  2851,  Aug.  20, 

■11,    I    figs.     System   adopted   for  applying  scragging  tests  to 

sprii  iven    variable   rotary  oil   pump   on    Bele-Shaw 

lent   permits   obtaining   about   40   complete   strokes   of 

tup    i 


Arsenic  in,  Effect  of.  Effect  of  Arsenic  in  Steel,  P.  E.  McKinney.  Chem.  & 
Metallurgical  Eng.,  vol.  23,  no.  7,  Aug.  18,  1920,  p.  294.  Static  testing  disclosed 
that  0.3  arsenic  is  not  injurious.  It  is  observed,  however,  that  arsenic  is 
extremely  hard  to  get  rid  of  after  it  is  once  present  in  steel  and  that  if  steel  used 
for  scrap  purposes  after  its  usefulness  has  ceased,  there  is  a  constant  automatic 
augmentation  of  arsenic  content  which  will  in  time  get  beyond  limits  desired. 

Cast,  Macrostructure  of.  Studies  of  the  Macrostructure  of  Cast  Steel,  Fred  G. 
Allison  and  Martin  M.  Rock.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  9, 
Sept.  1,  1920,  pp.  383-389,  25  figs.  Procedure  is  outlined  for  development  and 
record  of  macrostructure.  It  is  observed  that  symmetrical  arrangement  of 
dendrites  is  necessary  for  consistent  physical  tests,  and  it  is  pointed  out  that 
pouring  cold  metal  suppresses  dendrites. 

High-Carbon,  Welding.  Difficulties  in  Welding  High-Carbon  Steel,  G.  H.  Higgens. 
Am.  Drop  Forger,  vol.  6,  no.  8,  Aug.  1920,  pp.  387-388,  3  figs.  It  is  shown 
that  welding  high-carbon  steel  tends  to  weaken  part  welded.  Photomicro- 
graphs are  presented  illustrating  actual  structure  of  spring  steel  and  patch 
after  operation. 

Magnetic  Properties.  The  Variations  of  Residual  Induction  and  Coercive  Force 
with  Magnetizing  Force,  R.  L.  Sanford  and  W.  L.  Cheney.  Scientific  Papers 
of  Bur.  of  Standards,  Dept.  of  Commerce,  no.  384,  June  23,  1920,  pp.  291-298, 
6  figs.  Graphs  and  tables  giving  magnetic  properties  of  steels  of  various 
compositions. 

Properties  at  High  Temperatures.  Properties  of  Iron  and  Steel  at  High  Tem- 
peratures, A.  E.  White.  Jl.  of  Am.  Steel  Treaters  Soc,  vol.  2,  no.  10,  Sept. 
1920,  pp.  521-528,  8  figs.  Photomicrographs  of  steels  of  different  compositions 
at  high  temperatures.  Graphs  of  physical  characteristics  of  various  steels 
B I  high  temperatures,  constructed  from  data  obtained  by  various  experimenters, 
notably,  H.  J.  French  at  United  States  Bur.  of  Standards. 
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Testing.  Testing  Steel.  W.  G.  Lottes.  Jl.  of  Am.  Steel  Treatera  Soc,  vol.  2,  no.  10, 
Sept.  1920,  pp.  537-  541,  G  figs.  Endurance  testing  of  heat-treated  and  non- 
heat-treated,  punched  and  drilled  bars.  Punched  average  131  per  cent  better 
than  drilled;  plan  showed  gain  of  100  per  cent  over  punched;  plain  heat-treated 
compared  108  per  cent  with  non-heat-treated;  drilled  treated  95  per  cent  over 
drilled  non-treated. 

See  also  Alloy  Steels;  Chrome  Steel;  Chrome-Nickel  Steel;  Cutting  Metals, 
City  Gas  vs.  Acetylene;  Steel,  High-Speed. 

STEEL   CASTINGS 

Light.  Light  Steel  Castings,  R.  .7.  Dunderdale,  Eng.,  vol.  110,  no.  2849,  Aug.  6,  1920, 
pp.  167-168.     Causes  of  failures  in  light  steel  castings. 

STEEL,    HEAT   TREATMENT   OF 

Automobile  Drive  Shafts.  Heat  Treating  Automobile  Drive  Shafts.  Iron  Age, 
vol.  106,  no.  11.  Sept.  9,  1920,  pp.  636-037,  3  figs.  New  plant  of  Timken- 
Detroit  Axle  Co.  Furnaces  have  flues  in  doors.  Waste  gases  used  for  pre- 
heating. 

Forging  Temperatures,  Effects  of.  Effects  of  Forging  Temperatures  on  the 
Heat  Treatment  of  Steel,  Dana  R.  Cornell.  Jl.  of  Am.  Steel  Treaters  Soc, 
vol.  2,  no.  10,  Sept.  1920,  pp.  529-537,  6  figs.  Experiences  had  to  do  with 
chemical  and  physical  requirements  for  tubes  of  1918  model  of  155  mm. 
Howitzer  (Schneider'),  and  record  of  events  during  forging,  annealing,  quenching 
and  temper  drawing  of  typical  heat  selected  from  several  observed.  Com- 
parison of  tests  and  of  disposition  of  forging  after  each  series  of  tests. 

Hardening  and  Tempering.  The  Hardening  and  Tempering  of  Metallurgical 
Products  (La  trempe  et  le  revenu  des  produits  metallurgiques),  L.  Guillet. 
Revue  g£ne>ale  des  Sciences,  vol.  31,  nos.  14  and  15,  July  15  and  30,  1920, 
pp.  432-441  and  473^187,  38  figs.  Relations  between  theory  of  alloys  and 
phonomena    of    hardening.     (To    be    continued.) 

Relation  of  Fuel  and  Furnace.  The  Relation  of  Fuel  and  Furnace  to  the  Heat 
Treatment  of  Steel,  R.  P.  Maynard.  Jl.  of  Am.  Steel  Treaters  Soc,  vol.  2,  no. 
10,  Sept.  1920,  pp.  544-547.  Advises  against  using  more  than  four  nozzles 
for  heating  furnace,  and  also  against  "pepper-box"  or  "honey-comb"  type 
of  nozzle. 

Temperatures  for.  Temperatures  for  Heat  Treating  Carbon  Steels,  F.  L  Moister. 
Jl.  of  Am.  Steel  Treaters  Soc,  vol.  2,  no.  10,  Sept.  1920,  pp.  542-544.  Following 
rule  is  formulated  from  results  obtained  from  experience.  Heat  slowly  to 
1450  deg.  fahr.,  hold  at  that  point  until  thoroughly  heated  and  quench  in  freely 
circulating  water;  draw  950  deg.  to  1000  deg.  fahr.  if  elastic,  limit  of  55,000  lb. 
is  required,  and  1000  to  1050  deg.  fahr.  if  elastic  limit  of  50,000  lb.  per  sq.  in. 
is   required. 

STEEL,   HIGH-SPEED 

Hardening  of.  The  Hardening  of  High-Speed  Steel,  A.  H.  d'Arcambai.  Jl.  of 
Am.  Steel  Treaters  Soc,  vol.  2,  no.  10.  Sept.  1920,  pp.  498-520,  22  figs.  Experi- 
ments conducted  to  determine  effects  of  various  hardening  methods  on  hardness, 
microstructure  and  cutting  efficiency  of  high-speed  steel. 

STEEL   INDUSTRY 

Germany.  Large  Germany  Steel  Companies  Combine.  Iron  Age,  vol.  106,  no.  6, 
Aug.  5,  1920,  pp.  333-334.  Reports  completion  of  deal  between  Gelsenkirchen 
and   Deutsch-Luxemburg. 

See  also  Iron  Industry. 

STEEL   MANUFACTURE 

Costs.  Comparing  Costs  of  Steel  Making,  E.  H.  Ballard.  Foundry,  vol.  48,  no.  354, 
Sept.  1,  1920,  pp.  697-698.  Statement  of  cost  covering  operation  during  four 
months  of  20-ton  acid  open-hearth  furnace  and  6-ton  basic  electric  furnace  are 
compared  and  discussed.     Paper  read  before  Am.  Foundrymen's  Assn. 

Open-Hearth,  Basic.  Making  Basic  Open-Hearth  Steel,  C.  W.  Veach.  Iron  Trade 
Rev.,  vol.  67,  no.  3,  July  15,  1920,  pp.  178-179.  Overcoming  slag  inclusions. 
Results  of  slag  test  on  basic  steel. 


Track  Paving,  Cost  of.  How  Cities  of  New  York  States  Defeated  Efforts  of  Street 
Railway  Companies  to  Escape  Cost  of  Car  Track  Paving,  William  P.  Cape3. 
Mun.  and  County  Eng.,  vol.  59,  no.  2,  Aug.  1920,  pp.  44-48.  It  is  said  that 
a  nation-wide  movement  has  been  started  by  street-railway  companies  to 
repeal  or  modify  laws  and  franchises  requiring  street  railway  companies  to 
construct  and  maintain  pavement  between,  and  certain  distance  on  either  side 
of  their  tracks.  Summary  of  argument  which  cities  in  New  York  State  used 
before  State  Legislature  in  opposition  to  bill  presented  at  last  session  is  given. 

STREETS 

Two-Level.  Chicago's  New  Two-Level  Marginal  Wav,  James  Roland  Bibbins. 
Eng.  World,  vol.  17,  no.  3,  Sept.  1920,  pp.  167-171,  5  fins.  Improvement  design 
to  connect  Michigan  boulevard  two-level  bridge  plaza,  elevation  33.5  and 
15.5  with  Market  Street  and  with  west  side  bridges.  Upper  level  street  110  ft. 
width  is  co-ordinated  with  level  of  north  river  bridges,  21  ft.,  and  lower  level 
135  ft.  wide  with  dock  level,  5  ft.,  25  ft.  being  devoted  to  wharfage. 

STOKERS 

Underfeed.  New  Heavy  Duty  Underfeed  Stoker.  Can.  Manufacturer,  vol.  40, 
no.  9,  Sept.  1920,  pp.  50-52.  Jones  automatic-cleaning  underfeed  stoker 
manufactured  in  Canada  by  Underfeed  Stoker  Co.  of  Canada.  Toronto. 
Manufacturers,  claim  that  it  will  effect  guaranteed  fuel  saving  of  at  least  10 
per  cent. 

STORAGE  BATTERIES 

Operation  and  Care.  Operation  and  Care  of  Vehicle-Type  Batteries.  Circular 
of  Bur.  of  Standards,  Dept.  of  Commerce,  no.  92,  June  7,  1920,  94  pp.,  51  figs. 
Bulletin  prepared  with  co-operation  of  Construction  Division  of  Army,  War 
Department.     Glossary  is  included. 

STRESSES 

Recoverance.  Stress  Results  within  Elastic  Limit.  Iron  Age,  vol.  106,  no.  11, 
Sept.  9,  1920,  pp.  649-651,  2  figs.  Recoverance  is  defined  as  capacity  of 
material  to  return  immediately  the  energy  that  has  been  imparted  to  it  by 
any  external  force.  Instruments  for  obtaining  property  are  described  and 
date  on  tests  of  different  materials  included. 

STUCCO 

Tests.  Tests  on  Panels  of  Wood  and  Stucco  at  Omaha.  Eng.  World,  vol.  17,  no.  3. 
Sept.  1920,  pp.  179-180,  3  figs.  Diagram  showing  stiffness  of  stucco  as  tested 
before  Omaha  Committee. 

SUBMARINES 

Future  Naval  Warfare  and.  The  Submarine  and  Future  Naval  Warfare.  W.  S. 
King-Hall.  Jl.  Royal  United  Service  Instn.,  vol.  65,  no.  458,  May  1920. 
pp.  360-375  and  (discussion),  pp.  375-379.  Developments  expected  during 
next  ten  years  are  thought  to  be  as  follows:  battle-fighting  ship  will  not  be 
given  submarine  qualities;  cruisers  intended  for  observation  work  off  enemy 
ports  will  be  of  submarine  type,  as  also  cruisers  watching  areas  in  which  it 
may  be  necessary  to  shadow  enemy  fleet  and  those  employed  on  gucrre-de- 
course;  cruisers  employed  against  these  raiders  will  be  of  aerial  and  submarine 
type  working  in  conjunction. 

German.  German  Submarines  (Les  sous-marins  allemands),  M.  Laubeuf.  Memoires 
et  Compte  rendu  des  Travaux  de  la  Society  des  IngSnieurs  Civils  de  France, 
vol.  73,  nos.  1-2-3,  Jan.-March  1920,  pp.  27-64,  34  figs.,  partly  on  3  supp. 
plates.  Submarines,  it  is  said,  proved  serviceable  for  coast  protection  and 
reconnnissance  work.  It  is  urged  that  three  types  be  built  in  France;  cruisers 
of  900  tons,  coast  guards  of  500  tons,  and  mine  layers  of  500  tons. 

See  also   Internal,    Combustion   Engines,   German   Submarines. 
SUBSTATIONS 


STEEL  WORKS 

Gary,  Ind.  Gary  Wroks  Expanded  Fifty  Per  Cent  During  War,  Gilbert  L.  Lacher. 
Iron  Age,  vol.  106,  no.  12,  Sept.  16,  1920,  pp.  699-710,  13  figs.  Additions 
consists  of  two  coke-oven  batteries,  four  blast  furnaces,  duplex  plant,  wheel 
works,  and  blooming,  sheet  and  merchant  mills. 

STREET  RAILWAYS 

Cars,  Safety.  Accidents  Lessened  by  Safety  Cars,  W.  H.  Burke.  Elec.  Ry.  Jl., 
vol.  56,  no.  10,  Sept.  4,  1920,  pp.  457-459.  Statistics  from  group  of  Stone  & 
Webster  properties  in  widely  separated  section  of  country.  Accidents  on 
basis  of  car-mile  or  passengers  carried  have  been  less  with  safety  cars  than  with 
two-man  cars.     Other  statistics  given. 

Jitney  Buses  vs.  The  Survival  of  the  Fitter.  Elec.  Ry.  Jl.,  vol.  56,  no.  9,  Aug.  28, 
1920,  pp.  412-414,  2  figs.  Experience  at  Terre  Haute,  Ind.  Jitney  buses  have 
dropped  from  200  to  43  and  have  been  forced  to  10-cent  fare  during  period 
when  trolley  cars  have  more  than  doubled  in  number  and  stayed  at  5  cents 
in  face  of  enormous  increase  in  private  automobiles. 

Service-At-Cost  Franchise.  Cincinnati  Director  Reports.  Elec  Ry.  Jl.,  vol.  56, 
no.  10,  Sept.  4,  1920,  pp.  454-456,  3  figs.  Report  of  first  full  year  under 
Cincinnati  service-at-cost  franchise. 


Automatic.  First  Automatic  Industrial  Substation,  S.  G.  Leonard.  Elec  World, 
vol.  76,  no.  9,  Aug.  28,  1920,  pp.  417-420.  5  figs.  Motor-generator  set  of  1500 
kw.  is  installed  at  load  center  and  automatically  takes  load  when  voltage  drops. 
Automatic  features  are  expected  to  reduce  operation  cost,  give  improved 
service  and  reduce  light  load  losses. 

SI   I'.W  w- 

Stations,  Grouting  of.     Leaking  Subway  Station  Successfully  Grout 

Freeman.  Eng.  News-Rec.,  vol.  85,  no.  7,  Aug.  12.  1920.  pp.  314-318,  3  figs. 
Inflow  of  more  than  150  gal.  per  min.  through  broken  joints  in  waterproofing 
checked  by  grout  injection  through  pipes  tapping  leaking  points. 

SUL1  \CTD 

Manufacture.     Manufacture   of   Sulphuric    Acid    by    the   Chamber   Process 

Kaltenbach.     Chem.  Age  (N. "!  -Oh  2  figs. 

St;>,  .  yields  and  consumption  of  raw  materials 

are  presented  and  analysis  is  made  of  these  figures  by  striking  thermal  balances. 
Conclusions  arc  derived,  and  modifications  are  suggested  to  remove  defects 
of  process.     Translated  from  Chimie  et  Industrie. 
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SUPERHEATERS 

Tests.     Nickel  Plate  Power  Plant  at  Conneaut,  J.  S.  Morris.     Ry.  Mcch.  Engr., 
vol  tolg.  1920.  pp.  .537-539,  4  figs.     Results  of  tests  of  superheater 

Uation  in  stationary  boilers. 

SWITCHBOARDS 
■See  Electrical  Apparatus,  Testing. 


TEXTILE   INDUSTRY 

Machinery.  The  British  and  Foreign  Textile  Machinery  Industry.  Eng.,  vol.  110, 
no.  2850,  Aug.  13,  1920,  p.  209.  Tables  of  exports  of  textile  machinery  from 
Great  Britain  from  1913  to  1920. 

Electrically  Deposited.  Electrically  Deposited  Thermo-Couples.  Engr.,  vol. 
130,  no.  3373,  Aug.  20,  1920,  p.  143,  7  figs.  Number  of  turns  of  constantan 
wire  wound  upon  ebonite  rod  and  immersed  in  copper  plating  bath  so  that 
half  circumferantial  surface  of  rod  was  above  level  of  liquid.  Wire  was  then 
plated,  thus  forming  sheathing  of  copper  on  each  turn  for  approximately  half 
its  length.  When  junctions  along  one  side  of  cylinder  were  heated  above 
temperature  of  those  on  opposite  side  contrivance  behaved  as  thermopile 
having  large  number  of  junctions  in  series. 


TAYLOR   SYSTEM 

Mnemonic  Classification.  The  Mnemonic  System  of  Classification,  H.  K.  Hatha- 
way.  Indus.  Management,  vol.  CO,  no.  3,  Sept.  1920,  pp.  173-183,  13  figs. 
Method  as  used  in  Taylor  system  of  management.  Reason  for  and  advantages 
of  mnemonic  classification  in  industry  and  examples  showing  how  system 
is  applied  and  used. 

TELEGRAPHY 

Earth-Current.  Earth-Current  Telegraphy,  L.  C.  Carus-Wilson.  Bui.  Int.  Ry. 
Assn.,  vol.  2,  no.  7,  July  1920,  pp.  422-431,  9  figs.  Methods  developed  by 
armies  for  communication  with  troops  at  front.     From  Ry.  Engrs.  Jl. 

TERMINALS,    MARINE 

Bulk  Cargo  Handling.  Bulk  Cargo  Handling  on  the  Atlantic  Coast.  Int.  Mar. 
Eng.,  vol.  25,  no.  9,  Sept.  1920,  pp.  740-743,  3  figs.  Wellman-Seaver-Morgan 
unloader.  Leg  is  so  mounted  in  walking  beam  that  it  can  rotate  in  circle, 
allowing  bucket  to  reach  out  in  all  directions.  Machine  can  unload  97  per  cent 
of  cargo  without  help  of  shovelers. 

Economical  Construction  and  Equipment.  Quays  More  Economical  Than  Piers 
for  Comprehensive  Port,  F.  T.  Chambers.  Eng.  News-Rec,  vol.  85,  no.  12, 
Sept.  16,  1920,  pp.  55G-558,  3  figs.  Urges  economical  construction  and  equip- 
ment of  marine  terminals  and  their  co-ordinate  economic  management. 

Inefficiency,  Cost  of.  The  Cost  of  Inefficiency  at  Our  Terminals,  Harwood 
Frost.  Int.  Mar.  Eng.,  vol.  25,  no.  9,  Sept.  1920,  pp.  768-769.  Writer 
estimates  an  annual  waste  of  not  less  than  $400,000,000  at  American  terminals 
due  to  inefficient  equipment  and  methods.  He  indicates  way  in  which  it  can 
be  eliminated. 


TERMINALS,    RAILWAY 


THERMOELECTRICITY 


Currents  in  Mercury.  Thermoelectric  Currents  in  Mercury  (Ueber  thermoelek- 
trische  Strome  in  Quecksilber),  H.  Haga  and  F.  Zernike.  Annalen  der  Physik, 
vol.  61,  no.  8,  May  4,  1920,  pp.  753-760,  1  fig.  Results  of  experiments,  in 
authors'  opinion,  refute  existence  of  effect  sought  by  Benedicks,  and  it  is 
therefore  not  necessary  to  alter  present  theory  of  thermoelectricity.  Report 
from  Physical  Inst,  of  Groningen  University. 

TIDAL  POWER 

Utilization.  Economical  Utilization  of  Tidal  Power  (Un  moyen  eVonomique  d'uti- 
liser  la  force  des  marges),  G.  Bigourdan.  Comptes  rendus  des  Seances  de 
PAcademie  des  Sciences,  vol.  171,  no.  4,  July  26,  1920,  pp.  211-212.  Idea  is 
suggested  of  utilizing  tidal  power  by  means  of  bell  into  which  air  is  compressed 
during  flow  and  a  suction  established  during  ebb. 

TIME   STUDY 

Foundries.  Time  Study  Underlines  Bonus  System,  H.  E.  Diller.  Foundry,  vol.  48, 
no.  354,  Sept.  1,  1920,  pp.  682-686,  5  figs.  Methods  used  for  determining 
standard  time  for  different,  foundry  operations  and  forms  used  for  recording 
amount  of  each  kind  of  stock  on  hand  and  being  consumed  at  foundry  of 
Saginaw  Malleable  Iron  Co. 

Power  Shovel.  Time  Studies  for  a  Power  Shovel,  Daniel  J.  Hauer.  Eng.  and 
Contracting,  vol.  54,  no.  7,  Aug.  18,  1920,  pp.  168-170,  2  figs.     Forms  used. 

Rate  Setting.  Time  and  Job  Analysis  in  Management — VI,  William  O.  Lichtner. 
Indus.  Management,  vol.  60,  no.  3,  Sept.  1920,  pp.  201-207,  2  figs.  Possibility  is 
pointed  out  of  employing  analyst  jointly  by  employers  and  employees  to 
secure  facts  in  regard  to  industrial  disputes  and  reaching  a  just  decision. 
Reference  is  made  to  agreements  worked  out  in  garment  making  industry  of 
New  York  City  in  support  of  this  contention. 


Columbus,  Ohio.  Up-to-Date  Engine  Terminal  Management.  Ry.  Rev.,  vol.  67, 
no.  10,  Sept.  4,  1920,  pp.  345-356.  33  figs.  Description  of  intensive  operations 
and  facilities  therefor  at  Pennsylvania  terminal  at  Columbus,  Ohio. 

Freight.  Municipal.  Municipal  Freight  Terminals,  O.  W.  Stiles.  Ry.  Rev., 
vol.  67,  no.  7,  Aug.  14,  1920,  pp.  233-235.  Suggestion  is  offered  as  means  of 
making  present  rolling  stock  adequate  to  needs  of  present-day  transportation 
requirements,  that  each  municipality  assume  financial  and  operating  respon- 
sibility for  its  own  terminals,  leaving  roads  with  more  definite  transportation 
duty  and  less  of  business  duty  to  perform. 

TERRA   COTTA 

Gbog  Grain,  Effec]  O]  Size.     The  Effect  of  the  Size  of  Grog  Grain  in  a  Terra  Cotta 

I  .  H    E.  Davis.     .11.  Am.  Ceramic  Soc,  vol   ,i.  no.  8,  Aug.  1920,  pp.  641-652, 

7  figs.      It  is  concluded  from  resells  obtained  experimentally  that  to  develop 

good  strength,  both   burned  and  dry,  grog  ingredient  should  contain  rather 

large  amounts  of  fine  material  as  coarser  material  cracks  and  thus  weakens 

TESTING   MACHINES 


TIN    PLATING 


Alkaline  Tin  Baths.  Tin  Plating  from  Alkaline  Tin  Baths  by  the  Use  of  Addition 
Agents,  Frank  C.  Mathers  and  William  H.  Bell.  Thirty-eighth  General 
Meeting  of  Am.  Electrochmical  Soc,  Sept.  30  to  Oct.  2,  1920,  paper  no.  6, 
pp.  41-44.  Balsam  copaiba,  rosin,  and  to  lesser  extent,  other  similar  organic 
fatty  acids  or  acid-containing  substances  were  found  to  be  successful  addition 
agents  in  producing  smooth,  adherent  deposits  of  tin  from  sodium  stannite 
baths. 

TIRES,   RUBBER 

TOOL-GRINDING   MACHINES 

Automatic.  New  Automatic  Universal  Machine  for  Sharpening  Tools  of  Lathes, 
Planing  Machines,  Slotting  Machines,  etc.  (Nouvelle  machine  automatique 
et  universelle  a  affuter  les  outils  de  tour,  raboteuses,  mortoiseuses,  etc.).  Serge 
Haranger.  Ouvrier  Moderno,  vol.  3,  no.  1,  April  1920,  pp.  24-28,  5  figs.  Des- 
cription of  S.  H.  D.  machine.     (Concluded.) 

TOOLS 


Dynamic  Tests  of  Metals  by  the  Vibroflectometer  (Essais  dyna- 
miqucs  des  meitaux  par  le  vibroflectomStre),  II.  Lepage.  Technique  Auto- 
mobile e<  Aerienne,  vol.  2,  no.  109,  second  quarter  1920,  pp.  43-45,  4  figs. 
rip  nted  machine  for  quantit;  testing. 

Foundry.     TeM  aes  as  Related  to  the  Foundry,  Thorsten  Y.  Olsen.     Am. 

12,  Sept.  16,  1920,  pp.  525-530,  13  figs.     Survey  of  recent 

types,  notably  standanl  level  type  Brinell  hardni   :-  testing  machines,  hydraulic 

matic  and  autographic  torsion  machine, 
uni  :   i..'.  \i-.i  mi  ng  machine, 

and  Norris  slip-abra  ion  I  ei  ting  machine. 

H*i:                                           Hard)          [\               [ac]  has  Wider  Range  of  Action. 
Auti                               urei      ol    i  1920,  pp.  20-21,  4  figs.     Rock- 
well]                 feel    i   made  by  forcing  alloj  under  constant  pressure 
•   test. 

PaP]  '  |  Strength    of    Paper.  Paper, 

il.   L920,  i'    11,1   lie      Eli  ci  "i   di  n  lopmenl   by  Forest 

'  once.  Opera- 
dulum 

1 1 


Cutting  Edges  of.  Cutting  Edges,  R.  E.  Crompton.  Eng.,  vol  110,  no.  2852, 
Aug.  27,  1920,  p.  292.  Table  indicating  angles  for  cutting  edges  of  tools  or 
other  cutting  appliances.  Paper  read  before  Eng.  Section,  British  Assn. 
for  Advancement  of  Science. 

TOWN   PLANNING 

Transportation  and.  Citv  Building  and  Transportation,  James  Rowland  Bibbins. 
Jl.  Western  Soc.  Engrs.,  vol.  25,  no.  12,  Aug.  20,  1920,  pp  441-459  and  (discus- 
sion), pp.  459-469,  25  figs.  Technical  relationships  involved  with  reference 
to  conditions  in  large  American  cities. 

TRACTOR  ENGINES 

Burt  Sleeve-Valve.  The  Burt  Single  Sleeve-Valve  Petrol  Engine.  Engr.,  vol.  130, 
no.  3372,  Aug.  13,  1920,  pp.  154-156  and  p.  158,  7  figs.  Manufactured  by 
Wallace  Farm  Implements,  Ltd.,  Cardonald,  Glasgow,  for  its  "Glasgow" 
tractor  and  other  agricultural  appliances.  Sleeve  is  disposed  between  piston 
and  walls  of  cylinder  barrel  and  projects  down  into  interior  of  crank  case  where 
it,  is  formed  on  one  side  with  pair  of  flanges.  Link  engaging  between  flanges 
connects  sleeve  to  short-throw  crankshaft  in  such  a  way  that  as  valve  shaft 
1 1  i  ates  sleeves  rotates  backwards  and  forwards  through  small  arc  and  at  same 
time  rises  and  falls  vertically. 
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TRACTORS 

Bull  Gears.  Discussion  of  Materials  for  Tractor  Bull  Gears,  W.  H.  T.  Thornhill. 
Automotive  Industries,  vol.  43,  no.  12,  Sept.  16,  1920,  pp.  570-573.  In  plea 
for  better,  tractor,  writer  takes  up  problem  of  blanks  for  transmission  and 
discusses  in  turn  advantages  and  handicaps  of  cast  iron,  cast  semi-stool,  east 
steel,  forged  steel  and  rolled  steel.  Each  material  is  discussed  from  service 
and  construction  viewpoint. 

Case.  Case  Design  Production  Machines  for  Unit  Frames,  P.  M.  Heldt.  Automotive 
Industries,  vol.  43,  no.  12,  Sept.  16,  1920,  pp.  562-568,  12  figs.  Outstanding 
feature  of  Case  farm  tractors  is  "unit"  frame  easting  which  also  serves  as  bottom 
half  of  engine  crankoase,  bottom  half  of  transmission  case  and  rear  axle  housing. 
Special  machines  built  to  perform  major  operations  on  this  crane  casting  are 
described  and  illustrated. 

Design.  Tractor  Weight  and  Drawbar  Pull,  A.  F.  Mover.  Jl.  Soc.  of  Automotive 
Engrs.,  vol.  7,  no.  3  Sept.  1920,  pp.  232-234,  4  figs.  Design  considerations  for 
selecting  ratio  of  tractor  weight  to  drawbar  in  any  given  case. 

Plowing-Speed  Tests.  Ottawa  Beach  Plowing-Speed  Tests.  Jl.  Soc.  of  Auto- 
motive Engrs.,  vol.  7,  no.  3,  Sept.  1D20,  pp.  274-27P,  7  figs.  Tests  were  con- 
ducted to  determine  most  desirable  tractor  speed  for  plowing. 

See  also  Connecting  Rods,  Machine. 


VENTURI   FLUMES 

Open-Channel  Measurements.  A  Study  of  the  Venturi  Flume  as  a  Measuring 
Device  in  Open  Channels,  P.  S.  Wilson  and  C.  A.  Wright.  En?.  News-Rec, 
vol.  85,  no.  10,  Sept.  2,  1920,  pp.  452-457,  6  figs.  Experimental  work  at 
Cornell  Hydraulic  Laboratory  to  obtain  data  for  more  rational  design  of  venturi 
flumes.  Loss  of  head  in  venturi  flume  much  less  than  in  weir  of  same  capacity 
range. 

Payment,  System  of.  Systems  of  Paying  Wages  (Etude  sur  les  salaires\  Ch.  Beun. 
Outillage,  vol.  168,  no.  32,  Aug.  12,  1920,  pp.  490-492,  6  figs.  Formulae  for 
determining  wages  in  the  various  systems.     Comparison  of  systems. 

Systems.  Comparison  of  Wage  Incentive  Systems,  and  the  100  Per  Cent  Time 
Premium,  L.  V.  Estes.  Indus.  Management,  vol.  60,  no.  3,  Sept.  1920,  pp. 
210-217,  3  figs.  Exposition  of  100  per  cent  time  premium  wage  system 
developed  and  applied  by  writer. 


w 


WALLS 


TRADE   UNIONS 


Legal  Status.  Legal  Status  of  Trade  Unions  (Le  status  legal  de  nos  syndicats  ouvri- 
ers),  Le'on-Mercier  Gouin.  Revue  Trimestrielle  Canadienne,  vol.  6,  no.  22, 
June  1920,  pp.  163-175.  Urges  that  trade  unions  and  collective  bargaining 
be  officially  recognized  by  federal  statute,  trade  unions  to  be  considered  as 
civil  corporations. 

TRANSFORMERS 

Boshing  and  Housing.  New  Type  of  Transformer  Bushing  and  Housing.  Power, 
vol..  52,  no.  10,  Sept.  7,  1920,  p.  360,  2  figs.  Type  of  bushing  and  housing 
for  outdoor  transformers  of  moderate  voltage  approved  by  Inspection  Dept. 
of  Associated  Factory  of  Mutual  Fire  Insurance  Companies. 

TRANSPORTATION 

Highway,  Theory  of.  The  Development  of  an  Economic  Theory  of  Highway 
Transportation,  Robert  C.  Barnett.  Eng.  &  Contracting,  vol.  54,  no.  9,  Sept.  1, 
1920,  pp.  201-205,  6  figs.  Formula;  for  cost  of  roadway,  motive  power  and 
vehicle  elements  in  determining  cost  of  transportation  giving  annual  tonnage 
between  fixed  points. 

TUNNELS 

Vehicular.  Bridge  Versus  Tunnel  for  the  Proposed  Hudson  River  Crossing  at 
New  York  City,  J.  A.  L.  Waddell.  Proc.  Am.  Soc.  of  Civil  Engrs.,  vol.  46, 
no.  6,  Aug.  1920,  pp.  943-947,  1  fig.  Costs  are  estimated  to  be:  For  high- 
way bridge  832,500,000;  for  four  highway  tunnels  $49,000,000;  for  electric- 
railway  bridge,  $34,500,000;  for  four  double-track  electric-railway  tunnels, 
$48,000,000;  and  for  eight  single-track,  electric-railway  tunnels,  $30,000,000. 


See  Blowers. 


TURBO-BLOWERS 

V 

VACUUM 


High,  Production  and  Measurement.  The  Production  and  Measurement  of 
High  Vacua— III,  Saul  Dushman.  Gen.  Elec.  Rev.,  vol.  23,  no.  8,  Aug.  1920, 
pp.  672-683,  13  figs.  Description  of  Gaede's  diffusion  pump,  Langmuir's 
condensation  pump,  and  others  of  mercury-vapor  type.  Remarks  relative 
to  care  and  operation  of  exhaust  equipment  are  given  in  appendix. 

VALUATION 

Industrial  Equipment.  Reconciling  Depreciation  and  Appraised  Values  of 
Industrial  Equipment,  Lester  G.  Hawkins.  Indus.  Management,  vol.  60, 
no.  3,  Sept.  1920,  pp.  207-209,  2  figs.  Reference  is  made  to  instances  in  which 
in  computing  federal  income  and  excess  profit  taxes,  wide  discrepancies  have 
resulted  between  book  values  of  industrial  equipment  obtained  through  process 
of  regular  depreciation  and  appraised  values  of  same  equipment  ascertained 
by  engineering  survey.  Reasons  for  these  variations  are  discussed  and  bases 
upon  which  just  reconciliation  can  be  worked  out  are  suggested. 

VENTILATION 

Ships.  Ventilating  Systems,  G.  A.  Bisset.  Int.  Mar.  Eng.,  vol.  25,  no.  9,  Sept.  1920, 
pp.  720-724,  3  figs.,  partly  on  supp.  plate.  Graphic  method  of  determining 
sizes  of  mains  and  ducts  for  mechanical  ventilation.  Calculations  are  based 
on  General  Specifications  of  U.  S.  Navy  using  coefficient  of  friction  for  ordinary 
piping  of  0.0001. 


Concrete,  Heat  Transmission  Through.  The  Stability  of  Thin  Walls,  and 
Heat  Transmission  Through  Thin  Walls.  Concrete  and  Constructional 
Eng.,  vol.  15,  no.  8,  Aug.  1920.  pp.  530-532.  Advanced  publication  of  report 
of  Building  Materials  Research  Committee  under  Dept.  of  Sci.  Indus.  Research. 
Tests  showed  that  concrete  walls  as  thin  as  2$i  in.  can  safely  be  used  for 
partitions  in  cottage  building,  even  when  supporting  joists.  Of  walls  tested, 
rough  ballast  concrete  offered  least  resistance  and  10-in.  concrete  cavity 
unventilated  wall  with  inner  partition  of  coke  breeze  offered  greatest  resistance 
to  flow  of  heat. 

Tests.  Rigidity  Tests  on  Various  Types  of  Wall  Construction  Made  bv  Omaha 
Building  Department.  Am.  Architect,  vol.  118,  no.  2329,  Aug.  11,  1920, 
pp.  199-200,  4  figs.  Six  different  types  of  panels  were  tested.  Diagrams  are 
given  showing  distortion  of  panels  under  test. 

WARSHIPS 

Design.  The  Design  of  War  Vessels  as  Affected  by  the  WTorld  War,  David  Watson 
Taylor.  Jl.  Franklin  Int.,  vol.  190,  no.  2,  Aug.  1920,  pp.  157-185,  13  figs. 
It  is  estimated  that  present  tendency  is  toward  increased  size  and  cost,  but 
it  is  believed  that  this  very  tendency,  under  present  financial,  economic  and 
political  conditions  in  the  world,  may  actually  result  in  disappearance  form 
future  problems  of  these  types,  substitution  for  them  of  smaller  and  cheaper 
units  being  made  possible  by  new  developments  in  science  and  engineering. 

WATER  FILTRATION 

Experiments.  Water  Filtration  Experiments  and  Devices,  Joseph  W.  Ellms. 
Public  Works,  vol.  49,  no.  10,  Sept.  4,  1920,  pp.  215-218,  6  figs.  In  studying 
purification  of  Lake  Michigan  water,  writer  experimented  with  mixing  channels, 
fish  ladder,  "flume"  and  "fall,"  and  concluded  that  coagulation  could  be 
effected  more  cheaply  and  just  as  effectively  by  one  of  smaller  devices  as  by 
large  coagulation  basin.     Devices  and  results  are  described. 

Toledo,  Ohio,  Plant.  Collapse  of  Basin  Wrall  and  Roof  at  Toledo.  Eng.  News- 
Rec,  vol.  85,  no.  12,  Sept.  16.  1920,  pp.  537-539,  3  figs.  Following  rapid  filling 
of  sendimentation  basin  at  Toledo,  Ohio,  water  filtration  plant  350-ft.  length 
of  concrete  baffle  wall,  12  in.  thick  collapsed  carrying  with  it  54  panels  of 
concrete  proof  slab  and  16  columns.     Repair  methods  are  explained. 

WATER  GAS 

Plants.  Gas  Plant  at  Providence,  Wm.  Russell.  Gas  Industry,  vol.  20,  no.  8, 
Aug.  1920,  pp.  201-206.  Water-gas  plant  with  capacity  of  3.500,000  cu.  ft. 
per  24  hr. 

WATER  POWER 

Development  in  U.  S.  Wat  or  Power  Development  in  the  United  States,  Henry 
J.  Pierce.  Nat.  Elec.  Light  Assn.  Bulletin,  vol.  7,  no.  8,  Sept.  1920,  pp.  569-575, 
3  figs.  Total  available  potential  horsepower  is  estimated  at  61,678,000. 
Present  development  is  about  6,000,000  hp.  Power  upon  which  develop- 
ment is  expected  to  be  begun  under  new  water-power  act  amounts  to 
2,122,000  hp. 

Permits  and  Licenses.  Regulations  Governing  Wrater-Power  Permits  and  Licenses. 
Elec.  World,  vol  7<i,  no.  12,  Sept.  18  1920,  pp.  568-569.  Regulations  governing 
application  for  and  granting  of  water-power  permit  lor  recently 

passed  water-power  bill  formulated  by  Federal  Power  Commission. 

WATER  PURIFICATION 

Mixing  of  Coagulating  Chemical  Solutions.  Novel  and  Economical  Mixing 
Devices   for   Applying   Chemical   Coagulant   to    V  .mmanded   after 

Tests  at  Milwau  hW.Ellms.     Mini,  and  Coum  no.2, 

\,i-    1920,  pi'    67-69.      I lovice  suggested  by  writer  after  conducting  extensive 
experiments  on  purification  of  water  supply  of  Milwaukee,  Wis. 

Ozonization.  Ozonization  of  Water  (L'ozonisation  des  eaux  d'alimentationl.  M. 
Bousquot.     Vie  Technique  ct  Industrielle,  vol.  1,  No.  7,  Apr.  1920,  pp.  30-34, 

7  figs.     Van  der  Made  sy.^i 
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WATER  SOFTENING 

Continuous  Lime-Soda  Type.  Data  on  operation  of  Continuous  Type  Lime- 
Soda  Ash  Water  Softener,  R.  F.  Catherman  and  II.  C.  Fisher.  Chem.  & 
Metallurgical  Eng.,  vol.  23,  no.  11,  Sept.  15,  1920.  pp.  520-528,  5  figs.  Inform- 
ation obtained  during  operation  of  Booth  continuous  water  softener  for  a 
period  of  six  months,  10  hr.  per  day. 

WELDING 

Boiler  Repairs.  Repairs  to  Boiler  by  Welding,  Eng.  &  Indus.  Management, 
vol.  4,  no.  S,  Aug.  19,  1920,  pp.  234-235,  2  figs.  Regulations  enacted  by  Nat. 
Boiler  &  General  Insurance  Co.,  Ltd.,  Manchester  for  use  and  information  of 
its  inspectors  and  of  firms  insuring  their  machinery  under  company's  policy. 
Rules  refer  to  both  electrical  and  gas  welding. 

See  also  Electric   Welding;  Electric    Welding  Arc;  Ojy-Acetylene  Welding; 
Steel,  High-Carbon  Welding. 

WELFARE    WORK 

Technica  l  Ixstitctf.  for  Emplotees.  Ford  Technical  Institute  to  Better  Education 
of  Employees.  Motor  Age,  vol.  38,  no.  10,  Sept.  2,  1920,  p.  26.  University 
plans  to  confer  degrees  in  mechanical,  electrical  and  chemical  engineering. 

See  also  Hospitals,  Shop. 

WELLS 

Percolation.  The  Analysis  of  Yield  Tests  Made  on  a  Percolation  Well.  Eng., 
vol.  110,  no.  2852,  Aug.  27,  1920,  pp.  272-273,  2  figs.  Analysis  of  yield  tests 
made  on  experimental  well  sunk  into  water  bearing,  decomposed  and  disinte- 
grated granite  soil  in  order  to  ascertain  if  locality  was  suitable  for  obtaining 
supply  of  water  sufficient  for  water  supply  of  small  town  in  South  India. 

WINCHES 

Electric.  Efficiency  in  Electric-Winch  Design,  Sv.  Fasting.  Motorship,  vol.  5, 
no.  9,  Sept.  1920,  pp.  812-815,  3  figs.  Diagrams  snowing  relative  values  of 
winch  with  standard  type  of  dynamic  breaking  and  winch  equipped  with 
Shepard  automatic  mechanical  load  brake. 


WIRES 


Elastic  Limits  of  Copper,  Bronze  and  Iron.  Elastic  Limits  of  Copper,  Bronze 
and  Iron  Wires  (Sur  la  limite  d'£lasticit£  des  fils  de  cuivre,  bronze  et  fer), 
Soctete'  beige  des  Electriciens,  Bulletin  mensuel,  vol.  34,  no.  3,  July  1920, 
pp.  127-129.  Values  measured  at  State  research  laboratories  at  Malines, 
Belgium. 


WOOD 


Allowable  Stresses.  Douglas  Fir  as  a  Structural  Timber.  Can.  Engr.,  vol  39, 
no.  11,  Sept.  9,  1920,  pp.  317-318.  Table  of  working  stresses  adopted  by 
various  authorities,  such  as  Department  of  Railways  and  Canals,  Canada, 
Am.  Ry.  Ry.  Eng.  &  Maintenance-of-way  Assn.,  etc. 

Cellulose  in  Determination  of.  Some  Observations  on  the  Determination  of 
Cellulose  in  Woods,  S.  A.  Mahood.  .11.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  9, 
Sept.  1920,  pp.  873-875.  Experiments  to  investigate  effect  of  size  of  particle 
on  yield  of  cellulose.  Material  which  passes  an  80-mesh  standard 
(Am.Soc.C.E.)  sieve  but  is  retained  on  100-mesh  sieve  was  found  to  be  most 
satisfactory  from  standpoint  of  both  yield  and  manipulation. 

Distillation.  Recent  Developments  in  the  Hardwood  Distillation  Industry  and 
Suggestions  for  the  Future,  L.  F.  Hawley.  Chem.  &  Metallurgical  Eng  , 
vol.  23,  no  10,  Sept.  8,  1920,  pp.  460-468,  2  figs.  Work  on  increase  and  varia- 
tion of  yields  of  pyrohgneous  products:  acetate  of  lime,  methanol  and  charcoal. 
Cord  stocks  cut  into  5-in.  blocks.  Control  of  retorting  temperatures.  Central 
research  organization. 

Moisture-Resistant  Finishes.  Moisture  Resistant  Finishes  for  Airplane  Woods, 
M.  E.  Dunlap.  Nat.  Advisory  Committee  for  Aeronautics,  report 
no.  85,  1920,  8  pp.,  2  figs.  Investigations  made  at  Forest  Products  Laboratory. 
Types  tested  were  oil,  wax,  oil  varnish,  enamel,  spirit  varnish,  cellulose  varnish, 
condensation  varnish,  rubber  coating  and  metal  coating.  Graph  showing 
relative  effectiveness  of  different  materials  and  methods  of  treatment. 

Properties.  Properties  of  Woods  at  10  Per  Cent  Moisture,  B.  C.  Boulton.  Aerial 
Age,  vol.  12,  no.  1,  Sept.  13,  1920,  pp.  1 1-13  and  p.  30,  1  fig.  Table  of  strength 
properties  of  woods  reduced  to  standard  moisture  of  15  per  cent  prepared  by 
Forest  Products  Laboratory  for  use  of  aeroplane  designers  in  Navy,  is  reduced 
to  bases  of  10  per  cent  moisture  content.     (To  be  concluded.) 

Testing  Laboratory,  Canada.  Wood  Testing  Laboratory  Does  Good  Work, 
L.  N.  Seaman.  Contract  Rec,  vol.  34,  no.  36,  Sept.  8,  1920,  pp.  848-849, 
1  fig.  Organization  and  scope  of  work  of  Forest  Products  Laboratories  of 
Canada. 
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The  Modern  School  and  its  Roof- 


Barrett  Specification  20-Year  Bonded 
Hoof  on  Ste.  Philomene  School,  Mont- 
real, P.Q.  Arch.:  Vaulrin  &  Bernier, 
Montreal,  Gen'l  Cont.  Ulric  Boileau, 
Montreal,  Roofer:  J.  E.  Hardy. 


STE.  PHILOMENE  SCHOOL,  at  Rosemont,  Mont- 
treal,  which  is  shown  in  the  accompanying  illus- 
tration, was  designed  for  convenience  and  safety, 
and  built  for  economy  and  permanence. 

It  is  a  typical  example  of  the  splendid  modern  school 
buildings  that  are  found  todayin  all  the  largerCanadian 
cities.  And,  like  many  such  buildings,  it  is  covered  with 
a  Barrett  Specification  Roof,  laid  under  the  supervision 
of  our  inspectors  and  guaranteed  against  all  repair 
expense  for  20  years  by  a  surety  company  bond. 

This  bond  may  be  obtained  on  any  Barrett  Specifi- 
cation Roof  of  50  squares  or  larger,  in  any  city  of 
25,000  or  more,  and  in  smaller  places  where  our 
inspection  service  is  available. 

Our  only  conditions  are  that  the  roofing  contractor 
shall  be  approved  by  us  and  that  The  Barrett  Specifi- 
cation, revised  April  15,  1920,  shall  be  strictly  followed. 


Important  Notice 

The  BarrettSpecificationType'AA"  20- Year  Bonded 
Roof  represents  the  most  permanent  roof-covering  it  is 
possible  to  construct,  and  while  we  bond  it  for  20  years 
only,  we  can  name  many  roofs  of  this  type  that  have 
been  in  service  for  more  than  forty  years  and  are  still 
in  good  condition. 

Where  the  character  of  the  building  does  not  justify  a 
roof  of  such  extreme  length  of  service,  we  recommend 
the  Barrett  Specification  Type  "A"  Roof  bonded  for  10 
years.  Both  roofs  are  built  of  the  same  high-grade 
materials,  the  only  difference  being  in  the  quantity  used. 

Full  details  regarding  these  Bonded  Roofs  and  copies 
of  The  Barrett  Specification  free  on  request. 

The  ^taf^  Company 


MONTREAL 
ST.  JOHN,  N.B. 


LIMITED 
TORONTO  WINNIPEG 

HALIFAX.  N.S. 


VANCOUVER 
SYDNEY,  N.S. 


Mention  The  Journal  when  dealing  with  advertisers. 
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MORRIS    CRANES 


In  the  Power  Plant,  Machine  Shop  or  Foundry 

A  Hand  Operated  or  Electric  Overhead  Crane 

MAY  BE  DESIRABLE. 


WE    ARE    IN    A    POSITION    TO    MEET    MOST  CONDITIONS    WITH 

STANDARD    EQUIPMENT. 

It  will  Pay  you  to  Get  in   Touch  with  us. 

The  Herbert  Morris  Crane  and  Hoist  Co.,  Limited. 

Head  Office  and  Works: 

NIAGARA    FALLS,   Canada. 

Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    of 
STEEL     STRUCTURES 

RAILWAY  AND   HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE   HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND    POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS 

LACHINE,    P.  Q. 


Montreal. 


Toronto, 


P.O.  ADDRESS:  MONTREAL,  P.Q. 
CABLE   ADDRESS     "  DOMINION  " 

Sales    Offices  : 
Ottawa.  Winnipeg.  Edmonton. 


branch  offices  and  works: 
Toronto.  Ottawa.  Winnipeg 


Regina.  Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL    WORKS 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Spencer's  Crescent  &  Velos  Steels 


for  Canada  again: 


During  the  war,  with  its  abnormal  demand,  "Velos",  "Crescent"  and 
the  other  famous  steels  made  by  Walter  Spencer  &  Co.  Ltd.,  in  Sheffield, 
England,  were  not  available  in  Canada.  Now  we  have  arranged  to  stock 
and  distribute  them  so  that  you  can  have  the  advantages  which  come  from 
using  these  reliable  steels: 


Spencer's   "Crescent" 
Mining  Drill  Steel 

Solid  and  Hollow,  Hexagon  or  round  —for 
mining,  excavating  and  track  tools  and 
chisels.  Known  and  preferred  throughout 
the  British  Empire. 

Spencer's  Carbon  Tool 
Steels: 

Extra  Special  Triple  Crescent 

A  special  alloy  steel  which  does  not  shrink 
in  hardening.  For  dies,  taps,  reamers, 
punches,  cams,  bearings  and  similar  service. 

Special  Diamond  Cast 

An  exceptionally  tough  steel,  especially 
suitable  for  battering  tools — hammers,  dies, 
rivet  snaps,  chisels  and  caulking  tools. 

Special  Ardho 

An  oil-hardening  steel  which  requires  no 
tempering.  Easier  to  forge,  harden  or  weld 
than  any  other  known  steel.  No  danger  of 
overheating.  Especially  suitable  for  tools 
to  withstand  shocks. 


Crescent  Cast 

Spencer's  standard  tool  steel.  Used  success- 
fully for  every  tool  and  machine  shop 
service  which  is  within  the  capacity  of 
carbon  steel. 


Spencer's  High  Speed 
Tool  Steels: 

Triple  Velos 

A  25%  Tungsten  steel  for  exceptionally 
severe  service:  for  machining  such  tough 
materials  as  locomotive  tires,  chilled  rolls, 
manganese  and  chilled  steel  andiron  castings. 


Velos  U  R  (18%  Tungsten) 

A  quality  steel  for  any  work  in  a  machine 
shop,  or  for  any  tool.  The  steel  to  use  for 
quantity  production  at  low  cost,  in  almost 
any  grade  of  steel  or  iron. 


Spencer's  Nickel-Chrome 
Steels  for  Auto  and 
Machine  Parts: 

S.  N.  C.  1  and  2— Nickel-Chrome,  oil-harden- 
ing, for  axles,  driving  and  crank  shafts,  con- 
necting rods  and  gears. 

S.  N.  C.  3 — Nickel-Chrome,  air-hardening,  for 
gears,  axle  shafts  and  parts  subject  to  severe 
torsional  stress. 

S.  N.  C.  H. — Nickel-Chrome,  case-hardening, 
for  parts  requiring  exceptional  strength  and 
surface  hardness. 


The  thoroughly  dependable  quality  of  Spencer's  steels  has  long  been  established  and 
prices  are  very  favorable  indeed.     Give  us  an  opportunity  to  quote  on  your  requirements. 

Sole  Canadian  Distributors: 

LYMAN  TUBE  &  SUPPLY  CO.  Limited 

MONTREAL  TORONTO  WINNIPEG  NEW  YORK 


Consult  the  advertiser,  his  information  is  valuable. 
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NOVA  SCOTIA  STEEL  ...  GOAL  GO. 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     AND     SPLICE     BARS 

TRACK  BOLTS  AND  SPIKES 

MACHINE     AND     CARRIAGE    BOLTS 

SQUARE   TWISTED  REINFORCING  BARS 

BOILER    SHIP    AND    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES.     FLATS 
OVAL,    HALF    OVALS.    TIRES    AND    SLEIGH    SHOE 

MARINE    FORGINGS 

OF 
ALL 

DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 

GENERAL   SALES  OFFICE;  HEAD  OFFICE; 

Windsor  Hotel,  NEW    GLASGOW, 

MONTREAL.  Nova  Scotia. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  and  ERECTORS 

Estimates  and  Designs  Furnished  on  all  Glasses  of  Steel  Work 

Steel  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns. 

Annual  Capacity  36,000  Tons. 


Straus  Bascule  Bridge  over  Gataraqui  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS  I 


COMPANY 
IMITED 


HAMILTON.    -    CANADA 


Journal  advertisements  are  a  business  call  at  your  office. 
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Consolidated  Steel  Corporation 

General  Offices:    165  Broadway,  New  York,  U.S.A. 

Cable  Address:  CONSTECO,   New  York.         Codes:  Consolidated  Steel  Corporation,    ABC 
5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union,  Scott's  10th  Edition,  Lieber's. 

TORONTO:   201  Royal  Bank  Building.  MONTREAL:  Eastern  Townships  Bank  Building. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


CQN5TECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

Barcelona,     Bogota,    Buenos    Aires,    Calcutta,     Christiania,    Copenhagen,    Havana, 

Johannesburg,    Lima,    London,    Managua,    Mexico  City,    Milan,    Montreal,     New 

Orleans,   Rio  de  Janeiro,  San  Francisco,  Santiago,   Seattle,  Shanghai,  St.  [John's, 

Sydney,  Toronto,  Valparaiso,  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc. 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 


Boring,       Drilling      and 
Machines,  Horizontal. 
Bridges. 


Milling 


Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 


Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 

Frogs  for  Steam  and  Electric  Rail- 
roads. 

Gas  Engines,  890  h.  p.  and  over. 

Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 

Ingot  Molds. 

Machine  Tools. 

Machinery,  Special,  designed  to 
order. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  "Consteco"  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Planers,  Detrick  and  Harvey. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Presses,  Hydraulic,  complete. 

Pumps  and   Pumping   Engines. 

Rails— Light,  Heavy,  Tram  or 
Girder,  etc.,  and  Accessories. 


Railway  Shop  Machinery. 

Rivets. 

Rolling  Mill  Machinery  and  Equip- 
ment. 

Roofing. 

Screws,  Wood. 

Shafting,  Cold  Rolled  and  Cold 
Drawn. 

Shapes,  Standard  Structural  and 
Bethlehem. 

Sheet  Bars. 

Sheets,  Plain,  Galvanized,  Flat  and 
Corrugated,  Blue  Annealed. 

Shipyard  Machinery. 

Sidings. 

Skelp. 

Slabs. 

Spikes. 

Staybolt  Iron. 

Switches  for  Steam  and  Electric 
Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12>000'°W  to°f. 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,   quick   service,    and   dependable   attention   to  every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight,packing,country  of  destination,etc.,and  purposes  for  which  the  materials  are  required 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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The  Canadian  Bridge  Company, Ltd., 

Main  Office  and  Works: 

WALKERVILLE,  Ontario. 


Sales  Office  ;  MONTREAL,  Quebec, 

New  Birks  Building. 


Sales  Office  ;  WINNIPEG,  Manitoba, 

Huron  &  Erie  Building. 


CAPACITY 


3500  tons  per  month  in  Bridge  Works. 
1500  tons  per  month  in  Structural  Works. 


1000  tons  per  month  in  Tower  Works. 
1000  tons  per  month  in  Galvanizing  Works. 


All  Kinds  of 

Structural  Steel  Work 

Designed,  Manufactured  and  Erected. 

RAILWAY  and  HIGHWAY  BRIDGES. 

Locomotive  Turntables  and  Train  Sheds, 

Office  Buildings  and  Manufacturing  Plants. 

Grain  Elevators,  Storage  Bins  and  Conveyor  Bridges. 

Crane,  Girders  and  Runways,  Coal  and  Ore  Handling  Bridges. 

TANK  and  PLATE  WORK,  of  all  kinds:— 

Blast  Furnaces,  Ore  Bins,  Coal  Bins. 

Lock  Gates,  Regulating  Gates  and  Penstocks. 

PLAIN    STRUCTURAL    MATERIAL,    furnished  from  stock. 
Stock  List  and  prices  will  be  sent  upon  request. 


Special  attention  given  to 

the  design  and  manufacture  of, — 

ELECTRIC 
S      TRANSMISSION 


Galvanized 

or  Painted 


TOWERS 


"Shawinlfian 

II.-.  trie    I  niiisiiiisslon 

'lower" 


An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with   prospective  clients  by 
furnishing  specifications,  designs,  estima- 
tes, reports  and  tenders. 


"Canadian  Light  &  Power 

Company 

Transmission  Tower". 


ire  worthy  of  your  business  consideration. 
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Burlington  Steel 

Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 


For 


Concrete  Reinforcing 


THE  MOST  IMPORTANT  FACTOR  IN 
CONCRETE  REINFORCEMENT  IS  THE 
TENSILE  STRENGTH  AND  ELASTIC  LIMIT 
OF  THE  REINFORCING  BAR. 

OTHER  THINGS  BEING  EQUAL,  STEEL 
HAVING  THE  HIGHEST  ELASTIC  LIMIT,  OR 
YIELD  POINT,  WILL  BE  THE  MOST  SATIS- 
FACTORY FOR  REINFORCEMENT.  WHEN 
UNDER  STRAIN,  AS  SOON  AS  THE  ELASTIC 
LIMIT  OF  ANY  REINFORCING  BAR  IS 
REACHED,  THE  METAL  STRETCHES,  RAP- 
IDLY DECREASING  IN  SECTION,  DRAWING 
LOOSE  FROM  THE  CONCRETE  AND  DE- 
STROYING THE  MONOLITHIC  BOND  EX- 
ISTING BEFORE  THIS  POINT  IS  REACHED. 
THEREFORE,  THE  SAFETY  OF  THE  EN- 
TIRE CONSTRUCTION  IS  IN  DIRECT  PRO- 
PORTION TO  THE  ELASTIC  LIMIT  OF  THE 
STEEL  USED. 

THE  ELASTIC  LIMIT  OF  RAIL  CARBON 
STEEL   IS    50,000    TO   60,000   POUNDS    PER 


SQUARE  INCH,  EITHER  TWISTED  OR 
PLAIN,  AS  COMPARED  WITH  AN  ELASTIC 
LIMIT  OF  25,000  TO  30,000  POUNDS  IN 
SOFT  STEEL. 

THAT'S  WHY  RAIL  CARBON  STEEL, 
WITH  ITS  80,000  POUNDS  MINIMUM  TEN- 
SILE STRENGTH.  IS  RECOMMENDED  AS 
BEING  FAR  SUPERIOR  FOR  ALL  KINDS  OF 
REINFORCING  CONCRETE , WORK. 

AT  OUR  HAMILTON,  ONT.,  WORKS  WE 
BUY  SELECT  RAILS,  AND  ROLL  THEM 
INTO  RAIL  CARBON  STEEL  REINFORCING 
BARS  IN  A  PLANT  WHICH  IS  THE  EM- 
BODIMENT OF  THE  LATEST  THOUGHT 
AND  PRACTICE. 

THESE  BARS  CAN  BE  SUPPLIED  FROM 
STOCK  IN  VARIOUS  SIZES,  LENGTHS  AND 
SHAPES.  WE  CAN  ALSO  ROLL  SPECIAL 
SHAPES  AND  SIZES  TO  FIT  YOUR  PARTI- 
CULAR REQUIREMENTS. 


Bars  bent  to  shape  for  Beams, 
Stirrups,  Etc. 

Prompt  Shipment 


Journal  advertisements  are  a  business  call  at  your  offi.ce. 
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STEELWORK    WHEN    YOU    WANT    IT" 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 

Works:  Port  Robinson,  Ontario. 


MANUFACTURERS   AND   ERECTORS 

GIRDERS,  COLUMNS,  TRUSSES,  ETC. 
STEEL  BUILDINGS  &  BRIDGES 

Bars,  Angles,  Plates,    Beams,    Channels,    Rivets,  Bolts,    Concrete 
Reinforcing  Steel,  etc.,  in  stock  for  immediate  shipment, 

If  you  are  intending  to  purchase  Steelwork  for  any  purpose  it  will  be  to 
your  interest  to  permit  us  to  quote. 

A     Post  Card  will  bring  you  our  Monthly  Stock  List  by  Return  Mai! 


Members  having  copies  of 
the  July  1920  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


E.  G.  M.  CAPE  &  CO. 

LIMITED 

Engineers  and  Contractors 
General  Building  Construction 

Some  buildings  recently    completed 
or  in  course  of  construction ; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction   Work. 

Head  Office: 

920  NEW  BIRKS  BLDQ.  PHILIPS  SQUARE 

MONTREAL 


MOTORS 


3-Phase,  25-Cycle,  559-Volt. 

1—3  H.P.  Westinghouse,  new 750   R.P.M. 

1 — 3  H.P.  Lancashire,  used 750 

1 — 5  ET.P.  Lancashire,  used 1400 

1— 1]/2  H.P.  Westinghouse,  used 750 

\—1Y2  H.P.  Packard,  used 750 

1— 1}/2  H.P.  Wagner,  used 1500 

1—10  H.P.  C.G.E.,  used 750 

1—15  H.P.  Crocker-Wheeler,  used 750 

2—15  H.P.  Crocker-Wheeler,  used 1500 

1—15  H.P.  Lincoln,  used 1500 

.;     20  H.P.  N'estinglimisf,  used 7.")') 

2—22  H.P.  Fairbanks,  slip  ring 750 

2—25  H  P.  Westinghouse,  used 750 

5—35  IIP.  Westinghouse,  used 750 

2— 30  H.P.  C.G.E.,  used 750 

:;    30  H.P.  Crocker-Wheeler,  used 750 

2—40  III'.  Westinghou  e   I        750 

1—40  II.!'.  C.G.E.    used  750 

'i     50  1 1. 1'.  Westinghouse,  new 750 

9— 50  1 1. 1'.  Westinghouse,  used 750 

3— 50  H.P.  Crockei  Wheeler,  new 750 

7—50  IIP.  ( Jrocker-Wheeler,  used 750 

7 — 75  H.  P.  Lancashire,  used   750 


3—75  H.P.  C.G.E.,  new 750  R.P.M. 

1—75  H.P.  C.G.E.,  used 750 

2— 75  H.P.  Crocker- Wheeler,  new 750  " 

2—75  H.P.  Crocker- Wheeler,  used 750  " 

4—75  H.P.  Westinghouse,  new 750  " 

1—75  H.P.  Westinghouse,  used 750  " 

1—75  H.P.  C.G.E.,  slip  ring,  used 750 


3-Phase,  60-Cycle,  550-Volt. 


1—25  H.P.  C.G.E 

1—25  H.P.  C.G.E 

1 — 35  H.P.  Swedish,  slip  ring. 

2— 75  H.P.  C.G.E 

1—125  H.P.  C.G.E 


900  R.P.M. 
1800 
900 
900 
600 


1—300  H.P.  Westinghouse 514 

3-Phase,  60-Cycle,  2200-Volt. 

1—100  H.P.  C.G.E 600   R.P.M. 

3-Phase,  25-Cycle,  2200-Volt. 

1—35  H.P.  C.G.E 750    R.P.M. 

1—50  H.P.  Westinghouse 750        " 


1—30    K.W.,    D.C. 
complete 


Generator,   direct  connected  to  Robb-Armstrong    engine, 
with    Bwitchboard;    in      excellent  condition. 


•125  K.W,  250-volt  Westinghouse  Generator. 


WILSON-MCGOVERN       LIMITED 

505-509    LUMSDEN   BUILDING,       TORONTO 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Ball    Bearing 
Revolving   Ventilator 


BU  RT 

VENTILATORS 


OF  ALL  TYPES  ARE  THE 
BEST  THAT  MONEY  CAN  BUY. 

Constructed  of  heavy 
galvanized  iron  on  scientific 
principles  they  possess  all  the 
good  features  that  a  ventilator 
should  have. 

The  accompanying  cuts  show 
two  of  the  special  types  which 
have  proven    very  satisfactory. 


Drip   Pan 
Double  Damper  Ventilator 


The  Burt  Ball-bearing  Revolving  Ventilator  is  fully  equipped  with 
high  grade  ballbearings  andis  positively  guaranteed  not  to  stick  or  bind. 

Owing  to  its  peculiar  construction,  as  shown  in  the  illustration, 
the  air  currents  pass  directly  through  the  top  of  the  ventilator,  which 
creates  a  partial  vacuum,  thus  greatly  increasing  its  efficiency.  This 
same  construction  also  has  a  tendency  to  hold  the  Ventilator  steady 
with  the  wind,  thus  preventing  a  continuous  whirling  motion  which 
is  a  faulty  feature  in  some  revolving  types  of  ventilators. 

If  so  specified  these  Ventilators  can  be  furnished  with  a  fire 
retarding  damper  which  will  automatically  close  in  case  of  fire. 


The  Burt  Double-Damper  Ventilator  (patented)  is 
designed  especially  for  weave  sheds  which  owing  to  their 
very  severe  requirements  have  had  great  difficulty  in 
finding  a  ventilator  which  would  cure  the  trouble  caused 
by  condensation.  By  use  of  the  Double-Damper  Ventil- 
ator this  trouble  is  overcome  and  on  account  of  this  feature 
it  is  rapidly  becoming  a  favorite  for  this  type  of  building. 

Complete  particulars  on  request. 


GEO.  W.  REED  &  CO.  LIMITED,    Montreal    Sole  manufacturers  for  Canada 


yy  fa^ag^-yJfSga. 


^^^g^^^S^^S,-y;:!ir^  W.kii 


OPEN     HEARTH     STEEL 

RE-INFORCING  BARS 


For   Concrete   Construction 


ROUND 


SQUARE 


SQUARE  -  TWISTED 


We  can  supply  re-inforcing  bars 
from  stock  or  from  the  mill.  Monthly 
stock     list     mailed     free     on     request. 

THE  MANITOBA  STEEL  &  IRON  CO.  LTD. 

WINNIPEG        -         MANITOBA 

Selling  Agents  for    THE    MANITOBA    ROLLING    MILLS,      Selkirk,  Man. 


^w^.aT^tw^wraq>«*»^aawa»cq« 


— iBMWWiimfi 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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Better  Equipment  for  a  Better  Job  " 


WILLIAMS  CLAM  SHELL 
BUCKET 


Mead-Morrison   Equipment 

STEAM   HOISTS 

ELECTRIC  HOISTS 

CLAM   SHELL   BUCKETS 

ELECTRIC   CAR  PULLERS 

DERRICKS 

COAL  HANDLING  MACHINERY 


MANUFACTURED      IN       CANADA 

Harvard  Turnbull  &  Co. 

Toronto 


EXCELSIOR  LIFE  BLDG. 


PHONE  MAIN  1706 


.       ft.      Canadian  Mead-Morrison  Co.  B.  Greening  Wire  Company. 

B.  J.  Coghlin  Company.                    London  Concrete  Machinery  Co. 
Peck  Rolling  Mills. 


YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANDLING  MATERIAL 

BY  USING  THE  PORTABLE  SCOOP  CONVEYOR 


It  saves  6  to  12  shovellers. 

It  will  handle  any  material: 
Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Firms 
are  Cutting  their  Costs  by  this 
Machine. 

Write  for  Prices  and 
Bulletin  "E.M." 

The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Sole  Canadian  Agents 

ST.  JOHN,  N.B.  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 


Consult  the  advertiser,  his  information  is  valuable. 
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A  recent  installation  of  5  G.  &  McC.  double  Drum  Sectional  Water- 
Tube  Boilers  in  course  of  erection. 


0.  &  McC.  CO. 

SECTIONAL 

WATER-TUBE 

BOILERS 

Are  equipped  with  large 
Headers,  Steam  and  Water 
Drums  and  Connecting  Nipples 
of  increased  size,  thus  providing 
positive  and  rapid  circulation 
and  increased  steaming 
capacity. 

EVERY  PART  SUBJECTED  TO  STEAM 
PRESSURE  IS  MADE  OF  FORCED  STEEL 

STEAM  ENGINES,  STEAM 
TURBINES,  RETURN 
TUBULAR  and  WATER- 
TUBE  BOILERS,  PUMPS,  CONDENSERS, 
HEATERS,  TANKS,  etc.,  Also  SAFES, 
Vaults  and  Safety  DEPOSIT  BOXES. 

Catalogs    and    Further    Information 
will  be  Sent  Free  on  Request. 


WE  BUILD 


the  goldie  8c  Mcculloch  Co.,  limited 

HEAD  OFFICE  AND  WORKS,  GALT,  ONTARIO,  CANADA. 


TORONTO   OFFICE: 

Suite  1101-2 

Bank  of  Hamilton  Bld'g. 


WESTERN  BRANCH: 

248    McDermott    Ave., 
Winnipeg,  Man. 


QUEBEC  AGENTS: 

Ross  &  Greig, 

400  St.  James  St. 

Montreal,  Que. 


BRITISH  COLUMBIA  AGENTS: 

Robt.  Hamilton  &  Co., 

Vancouver,  B.C. 


In  Our  Advert isements 

we  have  consistently  illustrated  the  different  new  buildings  in 
which  you  will  find  Turnbull  Elevator  equipment. 

It  is  our  desire  to  let  as  many  architects  and  engineers  as  possible 
know  that  Turnbull  Elevators  give  sterling  service  —  that  there  is 
a  type  for  every  requirement  —  that  they  are  built  to  give  the 
longest  possible  service  at  the  lowest  possible  cost. 

We  will  supply  you  with  plans,  specifications  and  estimates 
without  charge  or  obligation.  Send  for  details  of  the  complete 
Turnbull  line. 

URNBULL 

MANUFACTURING  CO.  TORONTO 


Montreal  Branch: 
202  Mappin  Building 


Head  Office: 
Toronto 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 


104      JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  1860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 


9  inch  "St.  Lawrence  Patented  Dipper  Teeth' 
(On  Government  Dredge  No.  109) 


ST.GABRIEl*  ^CAt/^     £lL  I 

I  ST.PAULIW—  1 1    l»^g->.Jl<yTTI,TE  I 


iND.DESANGES 


CEDARViM 
RAPIDS 


UEBEC 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  •     •  .  • 


BROUCHTON 


EAST  ANGUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 


Journal  advertisements  are  a  business  call  at  your  office. 
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FRASER,  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need         .... 


Our  Experience  Includes :-- 

Dams,  Power  Plants,  Paper  and   Pulp  Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,    Industrial  Plants  and  Towns. 


PACKARD  Transformers— Meters 

Furnace  Transformers 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND  FOR  BULLETINS 


The  PACKARD  ELECTRIC  CO.  Ltd 

Factory    and    Head    Office:    ST.  CATHARINES,  Ontario 

BRANCH  OFFICES  : 

725  Power '"Building,  703  Confederation  Life  BIdg, 

MONTREAL  WINNIPEG 

401  Temple  Building, 
TORONTO 


AGENTS:    Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


J.  T.  Warren,  738-11  th  Ave  West,  Calgary,  Alta. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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WE  are  builders  of  railway  vehicles  to  suit  every  requirement  of  passenger, 
freight  and  general  service  on  steam  and  electric  lines  either  to  the 
purchaser's  or,  if  required,  to  our  own  designs  and  specifications  for 
home  or  export  orders.    Among  our  many  other  products  are  the  following: 


STEEL 

Castings 

Rolled  Bars 

Pressed  Work 

Couplers 

Springs 

Bolsters 

Brake-Beams 

Draft-Arms 

Railway  Trackwork 

Rolling  Mill  Rolls 

Etc. 


IRON 

Malleable  Castings 

Rolled  Bars 

Chilled  Wheels 

Drop  Forgings 

Roller  Side  Bearings 

Etc. 


If  not  mentioned  here,  it  is 
probably  an  "Etc." 


FERRO-ALLOYS 

Castings 

Crusher  Jaws 

Dipper  Teeth 

Bucket  Lips 

Pins  &  Bushes 

Crank  Shafts 

Crank  Pins 

Roll  Shells 

Special  Trackwork 

Rolling  Mill  Rolls 

Etc. 


Our  plants  are  thoroughly  equipped  for  large  and  efficient  production,  and  we  invite 

correspondence  from  those  interested. 

Kindly  address :  Sales  Department,  P.O.Box  180,  Montreal. 


MONTREAL, 


CANADIAN  CAR  &  FOUNDRY  CO.,  LIMITED. 
CANADIAN  STEEL  FOUNDRIES,  LIMITED. 
THE    PRATT    &    LETCHWORTH   CO.,  LIMITED. 

PLANTS  AT 
AMHERST,  N.S.,       WELLAND,  Ont.,        BRANTFORD,   Ont.      and      FORT  WILLIAM,  Ont. 


SPRACO 


THEONLY 

CENTER  JET 

NOZZLE 


THE  SPRACO  COOLING  POND 

is  a  productive  investment  —  not  an  expenditure. 

Efficient  cooling  of  the  condenser  water  will   produce 

more   power  delivered    to  the   belt  or    generator  for 

every  ton  of  coal  consumed. 

THE  SPRACO  CENTER  JET  NOZZLE 

(NO  OTHERS  HAVE  IT) 

completely  atomize  the  spray  and  present  a    greater 

water  surface  for  cooling  effect. 

Write  for  bulletin  No.  C-16. 

SPRAY   ENGINEERING   CO. 
BOSTON,    MASS. 

Mfgrs  also  of  Spraco  Air  Washers,  Spraco  Paint  Guns 
and    Cement   Sprayers,    Spraco  Nozzles, 

Vaughan  Flow  Meters,  etc. 

JAMIESON  ENGINEERING  COMPANY, 

Vancouver,  B.C. 


Hollow  Conical  Formation  Produced 
by  Ordinary  Nozzles 


lite. 


Solid  Conical  Formation  Produced 
by  Spiuco  Nozzle 


SPRAY  ENGINEERING  COMPANY 

^BOSTON  -^-MASS. 

Journal  advertisers  are  worthy  of  your  business  consideration. 


% 
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O.    I.    W.    C. 

Transformers 
for  Hydro- 
Electric 
Power 
Transmission 


Again  Westinghouse 

Shell  Type  Transformers 

are  chosen 


The  Hydro-Electric  Power 
Commission  of  Ontario  recent- 
ly entered  an  order  for  15 — 
15,000  Kv-a.  single  phase,  25 
cycle,  oil  insulated  water  cool- 
ed transformers  for  the  new 
Queenston  power  develop- 
ment. 

The  transformers  are  to  be 
in  the  140,000  volt  class.  The 
low-tension  side  will  be  delta 
connected  at  12,000  or  13,- 
200  generator  voltage,  which 
will  be  transformed  to  110,- 
000  volts  star  connected  on 
the  high  tension  side.  In 
addition,  the  high  tension 
winding  will  be  arranged  so 
the  transformer  may  be  oper- 
ated continuously  at  the  full 
output  of  140,000  volts,  star 
connected. 


Westinghouse 

Canadian  Westinghouse  Company,  Limited,  Hamilton,  Ontario. 


TORONTO,  Bank  of  Hamilton  Bldg. 
HALIFAX,  105  HolHs  Street 
CALGARY,  Canada  Life  Bldg. 
MONTREAL,  285  Beaver  Hall  Hill 
FORT  WILLIAM,  Cuthbertson  Block 


VANCOUVER,  Bank'of  Ottawa  Bldg. 
OTTAWA,  Ahearn  &  Soper,  Ltd. 
WINNIPEG,  158]Portage  Ave.  E. 
EDMONTON,  211  McLeod  Bldg. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 


108 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


WaberprooF-  Absolu  bel 


ARCHITECTS,  Engineers,  Contractors 
and  Builders  are  recognizing  that  a 
long-felt  want  has  at  last  been  success- 
fully filled  by  Super  Cement. 

Super  Cement  was  discovered  just  pre- 
vious to  the  war.  Its  valuable  qualities  were 
recognized  by  the  British  Government. 

During  the  war  it  was  used  by  the 
British  Admiralty,  War  Office,  Royal  Air 
Force,  Board  of  Works,  Home  Office  and  by 
Public  Works  Contractors.     It  was  subject 


to  extreme  tests  for  waterproofness,  density 
and  strength.     It  proved  its  efficiency. 

Since  the  war  its  use  has  become  more 
general  in  Great  Britain,  and  has  now  been 
introduced  into  Canada  with  excellent  re- 
sults. 

Already  Super  Cement  has  been  used 
extensively  by  the  Canadian  Government, 
Canadian  Railways,  Harbor  Commission, 
etc.;  many  prominent  Architects  and  Engin- 
eers have  specified  its  use  and  are  enthusiastic 
over  the  results  obtained. 


Super  Cement  makes  a  durable  stucco 

that  adheres  firmly  and  is  completely 

waterproof  and  weatherproof. 


The  Home 

In  the  home,  whether  in  City,  Town 
or  Country,  the  prime  essentials  are 
health,  comfort  and  pride  of  posses- 
sion. 

To  attain  these  the  home  itself  must 
be  Sanitary,  Weatherproof  and  Artistic. 
.my  furl  tier  demands  Durability. 
\\  eatherproofness,  Waterproofness, 
linn  and  Durability  can  be  artistic- 
ally and  economically  united  at   their 
by  using  Super  Cemenl   Concrete 
for    foundations  and   basements,    Super 
ni  Stucco  for  exterior  walls  above 
ground  level. 

'I  bose  \\  ho  i';i\  or  I  be  use  of  preca  i 

concrete  units  will  find  Super  ( iemenl 

preferable  to  any  other  cement, 

for  this  pm  ; 


The  wonderful  waterproof  qualities  and  com- 
pression strength  of  Super  Cement  make  it 
ideal  for  reinforced  concrete  construction.  It 
adheres  better  to  the  steel  reinforcement  and 
prevents  any  electrolytic  action. 


The  Manufacturing  Plant 

The  remarkable  bonding  qualities, 
greater  strength  and  absolute  imper- 
meability of  Super  Cement  Concrete 
render  its  use  of  inestimable  value  in 
ferro-concrete  construction. 

Loads  are  carried  with  greater  safety. 
Electrolytic  action  is  reduced  to  a 
minimum.  Basements  are  positively, 
permanently  and  absolutely  waterproof 
without  the  necessity  for  bituminous  or 
other  costly  and  unreliable  water- 
proofing  processes. 


Strength  and  waterproofness  make 

Super  Cement  the  best  material  for 

bridge  construction. 


Public  Works 

The  life  of  Concrete  in  roadways, 
bridge  work,  dock  work,  sea  walls,  etc., 
•exposed  to  the  disintegrating  action  of 
fresh  or  sea  water  and  frost,  depends 
almost  exclusively  on  its  density  and 
impermeability. 

Time  will  undoubtedly  show  that 
Super  Cement  is  the  most  efficient 
cement  for  work  of  this  description. 


Super  Cement  (America)  Limited,  Mount  Dennis,  Ont. 

Distributors:  ALFRED  ROGERS,   LIMITED,    Toronto,   Ontario. 


Mention  The  Journal  when  dealing  with  advertisers. 
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HYDRAULIC 
TURBINES 
PUMPS 


AND 


Our  shops  are  equipped  for  build- 
ing TURBINES  of  the  largest 
sizes  and  high  speed  PUMPS 
of  large  capacity  for  medium  and 
low  heads.  Two  turbines  of 
20,000  H.  P.  are  now  under 
construction. 


PAPER  MILL 
MACHINERY 

Engineers  and 
Manufacturers 


of  high   speed  News  Machines  and 

other   Paper    Machines   of 

both  Fourdrinier  and 

Cylinder  types. 


DOMINION  ENGINEERING  WORKS,  LIMITED 

MONTREAL,  QUE. 

Canadian  Builders  of  I.  P.  MORRIS  HYDRAULIC  MACHINERY 

UNDER  ARRANGEMENT  WITH 

The     Wm.      Cramp     &     Sons,      Ship     and      Engine     Building      Company. 


WATEROUS       STEEL    PLATE 

TANKS 

THEY  LAST 

LONGER! 

«dfti                         .dlllllBIl  ill  ilJiilW  W  W 

'JrtHMPf^' 

THE  WATEROUS  ENGINE  WORKS  CO.  LTD.,  brantford.  Canada 

Mention  The  Journal  when  dealing  with  advertisers. 
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MANUFACTURERS  OF 


STEEL  STRUCTURES 


OF  ALL  CLASSES 
PARTICULARLY 


BUILDINGS 

BRIDGES 

TANKS 


MacKinnon   Steel    Co.,   Limited 

SHERBROOKE,  QUE. 
Montreal  Office:     404  New  Birks   Building 


IAPIDOIITH 

UsasBSMamaa      TRADE    MARK      "  ■ 

A/TAKES  concrete  floors  dustproof  and  wear- 
***  proof  and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory- 
routine. 

70,000,000  square  feet  of  concrete  floors  were 
lapidolized  in  the  last  two  years  alone. 
Specified  by  leading  engineers  and  architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 

MANUFACTURED  BY 

L.  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,   -    NEW  YORK 

Distributed  by 
Silliker  &  McMann,  Halifax,  N.S. 

Stinson-Reeb  Builders  Supply  Co.,  Read  Bldg.,  Montreal,  Quebec. 
Pruneau  &  Co.,  Ltd.,  St.  Peter  St.,  Quebec,  P.Q. 
Shaw  &  Mason,  Sydney,  N.S. 

John  B.  Keeble  &  Co,,  32  Colborne  St.,  Toronto,  Ontario. 
W.  H.  Thorne  &  Co.,  Ltd.,  St,  Johns,  N.B. 
Manitoba  Supply  Co.,  Winnipeg,  Manitoba. 


REQUEST  FOR  INSTITUTE  RECORDS 

To  the  Members  of  the  Institute 

In  order  to  make  the  Year  Book  and  List  of  Members  of  the  greatest  possible  value 
to  the  membership,  it  is  earnestly  requested  that  you  kindly  fill  in  the  return  slip. 

In  many  cases  we  have  notion  our  records  the  official  positions  of  our  members  and 
it  is  hoped  that  all  members  will  return  the  slip,  filled  in,  at  the  earliest  possible  date. 

FraserS.  Keith, 

Secretary. 


Name    in    full 

College   degrees 

Military    titles    and  honors     (including    dates    of  enlistment  and  demob- 
ilization)  

Firm  and  position 

Mailing  address 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Aerial  Photography 

A 


An  unusual  view  of  Dominion  Square,  Montreal 


new  and  effective  means 
of  artistic  portrayal  which 
has  quickly  gained  favour 
with  progressive  advertisers. 

This  picture  of  Dominion 
Square,  Montreal,  and  some  of 
the  surrounding  buildings,  taken 
at  a  low  altitude,  brings  out  detail 
which  can  be  shown  only  in  aerial 
photographs. 

We  have  had  considerable  exper- 
ience in  this  field,  and  are  in  a 
position  to  quote  on  industrial  plants, 
railways,  canals  and  other  engineer- 
ing projects. 


flERIALlSISERVis 


404  Lake  ot  the  Woods  Bldg., 

Telephone  Main  8059 


MONTREAL 


POWER    PLANTS 


/~\UR  engineers  are  available  to  make  a  careful 
^^^  study  of  your  power  plant.  In  the  light  of 
their  experience  with  the  best  plants  in  operation 
today,  they  may  make  recommendations  resulting 
in  greater  power  for  you  at  a  reduced  cost. 


LOCKWOOD,  GREENE  analyses  the  problems  of 
production,  prepares  plans  for  greater  efficiency, 
and  assists  in  the  direction  of  the  human  factor 
where  engineering  or  labor  questions  are  at  issue. 
Write  for  particulars. 


LOCKWOOD,   GREENE 

&  CO.  OF   CANADA  LIMITED 

285  Beaver  Hall  Hill,  Montreal. 
INDUSTRIAL-     ENGINEERS 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  slide  valve, 
vertical,  horizontal 
simple  and  compound. 


Boil 


ers 


Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 


Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 


Montreal  Office: 
16  Cathcart  Street. 


Toronto  Office: 
20  Victoria  Street. 


Fraser  Universal  Convertible  Grinders 

MEET  FINE  GRINDING  REQUIREMENTS 


Has  12  changes  of  table  speeds 
and  12  changes  of  work  speeds. 


Do  more  work.  Do  better  work 
than  with  a  large  machine — espe- 
cially in  connection  with  tools,  jigs, 
fixtures,  etc.,  by  using  this 
machine. 


Four  sizes:  10  x  30  in.,  12  x  30  in., 
10  x  40  in.  and  12  x  40  in. 


By  the  change  of  heads  the  machine 
can  be  converted  into  an  efficient 
high-speed  internal  grinder;  also  a 
surface  grinder  of  considerable 
range. 

Write  for]  prices   and  '  particulars. 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305  St.  James  Street,  Montreal 


Consult  the  advertiser,  his  information  is  valuable. 
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GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed — Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co.,  Montreal,  25,000,000 

Medicine  Hat,  Alta.,  6,000,000 

St.  Johns,  Que.,  3,000,000 

Fredericton,  N.B.,  2,000,000 

Woodstock,  N.B.,  1,000,000 

Cartierville,  Que.,  1,000,000 

Aylmer,   Que.,  1,000,000 

St.  Rose,  Que.,  500,000 

Laval  des  Rapides,  Que.  300,000 

Berthier,  Que.,  300,000 


THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


MARCONI 

Wireless  Apparatus 

for  marine,  land  &  aircraft  stations 
Installed  —  Operated  —  Maintained 


Marine  Switchboards  manufactured  and  Installed. 


The  Marconi  Wireless  Telegraph  Co.of  Canada, 


LIMITED 


HEAD  OFFICE:  11    ST.   SACRAMENT  ST..   MONTREAL 

DIVISIONAL  offices: 
Vancouver.  Winnipeg.  Toronto,  Halifax.  St.  John's.  Nfld. 


WHY     NOT  ? 

GET      IN      ON       THESE      BARGAINS 

22"  x  22"  x  6'  Gray  Planer 
5'  Prentice  plain  Radial  Drill 
26"  x  6'  Horizontal  Boring  Mill 
3  ft.  Morris  Plain  Radial  Drill 
50  K.W.  120  V.  D.C.  Engine-Generator  Set 
No.  1  Norton  Univ.  Tool  and  Cutter  Grinder 
25  Lathes  all  sizes 

The  Blashill  Wire  Machinery  Co. 

LIMITED 
salesroom  and  offices  machine  shops 

307  ST.  JAMES  ST.  182  SHEARER  ST. 

MAIN  3431  VICTORIA  1427 

MONTREAL,  Que. 


Bedford  Construction  Company 

Limited 


(P.  PAGANO,  Pres. 


(FORMERLY  CAVICCHI  &  PAGANO) 
V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'l.  Mgr.  J.  J.  HERBERT  Sect. -Treas.) 


RAILROAD  CONTRACTORS 


NOW  OPERATING: 

Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 

OFFICES    AT 

HALIFAX,      N.S.    &    EAST    ST.    JOHN,    N.B. 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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Every  engineer  strives  to  secure  valves  of  the  utmost 
reliability. 

The  specification  which  calls  for  "McAvity",  or  equal, 
guarantees  valves  which  years  of  the  searching  test  of 
use  have  proved  uniformly  dependable. 

T.  McAvity  &  Sons,  Limited. 


MONTREAL 


ST.  JOHN,  N.B. 

TORONTO  WINNIPEG  VANCOUVER 


Canada  Wire&  Cable  Company  Limited 


TORONTO 


\\f  E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674  Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  Hall  Hill 
MONTREAL 


Phone  Belmont  2300 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame   Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 


Journal  advertisements  are  a  business  call  at  your  office. 
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CRANE   VALVES 

CRANE 

LIMITED 

MEAD  OFFICE  S  WORKS 
1280  ST.  PATRICK  ST 

MONTREAL 

BRANCHES  :  Toronto,    Winnipeg,  Vancouver 

SALES  OFFICES  :  Halifax,       Quebec,       Ottawa,        Calgary 


MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyse*  and  Teiti  of  all  Materials  Including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical   Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  Id  Canada" 

ESTABLISHED  27  YEARS 


/UFKIN  TAPES 


HAVE  PLAYED  A  LARGE  PART  IN  THE  WORLD'S 
SURVEYING,  ENGINEERING  8c  CONSTRUCTION 
PROJECTS  AND    ARE    UNIVERSALLY     RECOGNIZED 


AS 


RELIABLE 

7HE/(/F/aNf?ULEf?0.  ofQaNADA^ItD. 

W/NDSOftONT. 


EASY  TO  HAUL  AND  EASY  TO  INSTALL 


PERFECT" 

<fc|Nf.:A*r>!> 


mmmms 

THE  illustration  shows  one  of  our  60-inch  cul- 
verts (rivetted  type)  30  feet  long,  weighing 
90  lbs.  to  the  foot,  being  hauled  from  the  flat  car 
to  the  job.  This  particular  culvert  is  now  giving 
"  Perfect  "  service  under  the  roadbed  of  the 
Toronto  Eastern  railway. 

This  is  typical  of  the  ease  with  which  Pedlar 
Culverts  are  handled  every  day— everywhere.  And 
to  make  up  a  longer  length,  the  process  is  just  as 
simple.  The  units  are  assembled  by  a  coupling 
band  of  the  same  gauge  material  as  the  culvert, 
reinforced  with  a  bent  rod  that  runs  around  the 
entire  girth  in  the  form  of  a  clamp. 

This  joint  is  perfectly  rigid.  The  band 
continues  the  corrugations  at  the  end  to  end 
units,  which  it  connects,  and  bears  against  them 
on  the  entire  circumference  of  the  culvert 

By  specifying  Pedlar's  Culverts  you  exercise 
true  economy  and  assure  permanent  satisfaction. 

WRITE  FOR  CULVERT  BOOKLET  E.  I. 

THE    PEDLAR    PEOPLE    LIMITED 


Executive  Offices  and  Factories  :     OSHA  WA,   ONT. 

IC  Y 

TORONTO  WINNIPEG 


r  h       .         MONTREAL  QUEBEC  HALIFAX  ST.  JOHN,  N.B.  OTTAWA 

brandies:  rrrwrwrvr*  niMNrpfr,  calgary  Vancouver 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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londsj 


FILES 


Search  as  you  will 
you  will  not  find 
a  line  of  Files  that 
compares  with 
SIMONDS  —  the 
celebrated  files  for 
efficient  cutting. 

With  their  found- 
ation of  the  tough- 
est steel  that  can 
be  obtained,  and 
made  in  our  own 
mills,  SIMONDS 
FILES  meet  the 
requirements  for 
all  metal  working 
purposes. 

Simonds  is  the 
gold  medal  win- 
ning file. 

We  make  all  kinds 
of  files  for  Mill, 
Machine  Shop  and 
Repair  Shop. 

Write  for  Catalog 
and  Prices. 

SIMONDS 
FILES 


I 


gimonds 


Simonds  Canada  Saw  Co. 

LIMITED. 

"The  Saw  Makers" 

MONTREAL,  Que. 
Vancouver,  B.C.,   St.  John,  N.B, 


Yarrows  lip 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 

ESOUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

Address:  P.O.  Box  1595,  VICTORIA,  B.C.,  CANADA. 


Exide  Storage  Batteries 

FOR 

Central  Lighting  and  Power  Stations 

Electric  Hoists  and  Elevators 

Oil  Switch  Service 

Mine  Locomotives 

Industrial  Trucks,  Etc. 

Chas.  E.  Goad  Engineering  Co.  Ltd. 


105  BOND  ST., 
TORONTO 


253-255  BEAVER  HALL  HILL, 
MONTREAL 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 
SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electroly tically  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 

Telegraphic  Address:  Codes:  Bedford  McNeill, 

"  CONIAGAS  "  ABC.  5th  Edition. 

BELL   TELEPHONE,    603  ST.  CATHARINES. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mgr. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  Inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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John  T.  Farmer 

COMBUSTION  ENGINEERING  CORPORATION 

STOKERS:    TYPE  E,  TYPE  K,  COXE 

GREEN  FUEL  ECONOMISERS: 

ASH    CONVEYORS: 

PUMPS. 

REGULATING   APPARATUS: 

BALANCED  DRAFT  REGULATION, 

S.C.  FEED  WATER  REGULATORS, 

UEHLING  CO2  RECORDERS, 

WATER    AND   STEAM  FLOW  METERS. 

ACCESSORIES: 
TURNER  BOILER  BAFFLE  WALLS, 
ROTO    BOILER  TUBE  CLEANERS, 
EVERTITE     BOILER     COVERING, 
HYTEMPITE  FIRE  BRICK  CEMENT. 


CORISTINE  BUILDING, 


MONTREAL 


W.C.LEITCH,     JAMES  LAURIN.C.E.,     J.EMILE  VANIER.C.E. 
Vice-Pres.  President.  Sec.-Treas. 


Montreal  Crushed  Stone 
Company,  Limited. 


PLANT  AT 


ST.VINCENT  DE  PAUL,P.Q. 

on  River  des  Prairies,  opposite  Montreal 

Largest  Plant  in  CANADA  and  most  up  to 
date  in  the  world. 

Capacity  4000  Tons  a  Day. 

All  sizes  and  grades  of  the  best  hard  lime 
crushed  stone  produced. 


Main  Office: 

590  UNION  AVE., 

MONTREAL,  P.Q. 


GEARS 


21 1 

H  CUT 

JBk    gears 


Heavy  Spur  Gears 

for 

High  Speed  Motor  Drive 
on  Rolling  Mill 


Get  Our  Quotations 


Hamilton  Gear  &  Machine 
Company 

Van  Home  St.  -  TORONTO 


Mention  The  Journal  when  dealing  with  advertisers. 
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CLASS    "FL-1 


99      STEAM  DRIVEN,  SINGLE  STAGE, 
STRAIGHT  LINE 


AIR    COMPRESSORS 


Here  are  a  few  F  L-l  Features: 
Noiselessness  in  operation 
Accessibility  of  all  parts 
Enclosed  dustproof  construction 
Simple,  compact  and  rigid  design 
Automatic    lubrication    at    all 
speeds 

High  compression  efficiency 
Low  cost  of  installation,  operation 
and  repairs 

Convertibility  to   belt   or   motor 
drive  and  vice  versa  when  desired 

Bulletin  K-S02-A  describing  these 
machines  is  now  on  the  press.  Write 
our  nearest  branch  for  your  copy. 


These  machines  are  built  in  six  sizes  with  capacities  of  64  to  464  cubic  feet.    The  two 

smallest  machines  have  plain  slide  valves  and  the  larger  sizes 

are  fitted  with  balanced  piston  valves. 

Air  valves  of  the  "Circo"  Silent  Leaf  type  require  no  lubrication,  allow  the  freest 

possible  admission  and  discharge  of  air,  and  are  easily  removed 

and  cheaply  replaced  when  necessary. 


Canadian  Inger soil  -  Rand  Company,  Limited 

SYDNEY      SHERBROOKE       MONTREAL      TORONTO       COBALT       WINNIPEG       NELSON       VANCOUVER 


Copper  Products  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


TRANSPORTATION  BUILDING 
120  St.  James  Street         -         MONTREAL 


Telephone  Main  7560 


Cable  Address :  "  COPPRO  " 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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This  Journal  is  printed  by 

THE 

MODERN 
PRINTING 

COMPANY 


MONTREAL'S 
BEST    PRINTERS 

QUALITY       SERVICE       SATISFACTION 

ASK  FOR  OUR  PRICES 
BEFORE  PLACING  YOUR 
ORDERS   FOR  PRINTING 

39  Dowd  St.,  MONTREAL  Tel.  Main  112 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


SLATER  &  BARNARD  Limited 


HAMILTON,    ONT. 


No.  243 


Pole  Line  Hardware  of  every  description 

Secondary  Racks  and  Brackets. 

Anchor  Rods  -  Eye  Bolts 
Cross  Arm  Braces 


No.  183 


No.  A  28 


No.  73     No.  71     No.  72 

MADE  IN  CANADA  UNDER 
PEIRCE  AND  HUBBARD  PATENTS 


SIMPSON  BRACKET 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 


INQUIRIES   SOLICITED 


Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 

Works    at:    Fort   William,    Ont.,    St.    Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and    WORK: 


Ontario  St.  East 

DARLING  and  DAVIDSON 


MONTREAL 


JENKINS  VAIOTS 


Efficient  operation  and  economical  service  are  the 
distinguishing  features  of  Jenkins  Valves  In  factories 
and  buildings  everywhere. 

That  is  why  Canada's  foremost  engineers  prefer  them 
for  every  branch  of  service. 

The  Diamond  Trade  Mark  (cast  on  the  body)  Is  the 
purchaser's   guarantee   of    the    genuine  Jenkins  Valve. 

Write  for  free  copy  of  Catalog  No.  8. 


■  LIMITED! 


Q EN  KINS, 

"*"*i<^    Head  Office  and  Works:  /03  StRemi  St  Mohtbeal  Can 
',(&m       toqonto    eo„,ATOv,.^t»37_£?~* WNCOuvra 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


GEAR    AND  FRICTION    DRIVEN 


>gV\lTC0% 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Go. 

MAIN  OFFICE  AND  WORKS 


SSSu« \oTomS™"-™   ROCHELLE,   ILLINOIS   ""E"fS7?* 

TO  25  TONS  ON  DRIVE  WHEEL  U.    S.    A. 


LOCOMO. 
TONS  ON 
DRIVE  WHEELS 


Consult  the  advertiser,  his  information  is  valuable. 
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Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


MANITOBA  BRIDGE  AND  IRON  WORKS  LIMITED 


WINNIPEG 


Canada 


STEEL    STRUCTURES 
Buildings  —  Offices,     Warehouses 

and     Industrial    Plants,  etc. 
Bridges  —  Railway,     Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric.  Travelling,  etc. 
Towers — Transmission. 
PLATE  WORK  —  All  kinds 
STEEL   TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forgings,  Upset  Rods 
Recent    installation    of    Hydraulic 
Upsetting    Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

Ship  build  in  a 

Ships'  Bolts  and  Spikes  Plain  and 
Galvanized,  General  Forgings, 
Tail  Shafts,  Propellors,  etc. 


Castings 

Grey     Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc.,  etc  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers, Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 


Galvanizing  Plant,  Road  Building  and  Earth  Handling  Equipment 


CTEEL  TANKS 

^Jm  HEAVY  J        FLIGHT 

^^^  STEEL  PLATE.  CONSTRUCTION  ERECTED  "ANYWHERE 

torontoTron 


HEAD  OFFICE*. 
AOYAL  BANK  BLDG. 


LIMITED 

TORONTO 


Wickes  Vertical  Water  Tube  Boiler 

Ask  us  why  engines  are  never  wrecked  and  steam  turbines  never 
have  eroded  and  clogged  blades  and  nozzles  when  using  this  boiler. 

Ask  for  Bulletins— Saving  Coal  in  Steam  Power  Plants— 

and 
Aids  in  the  Selection  of  a  Steam  Boiler. 

SENT  FREE. 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 

SALES  OFFICES: 
New  York  City,  1716  West  St.  Bldg.  Boston,  201  Devonshire  St. 

Chicago,  76  West  Monroe  St.  Detroit.  1116  Penobscot  Bldg. 

Pittsburgh,  1218  Empire  Bldg.  Seattle,  736  Henry  Bldg. 


Great  Height  of  Steam  Room  Insures  Dry  Steam 


Steel  Cased  Pottinc  Incrr 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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William  I.  Bishop,  Limited 

CONSTRUCTING  ENGINEERS 


OWNING  and 
OPERATING 


RAYMOND 
Concrete  PILE  Company 


LIMITED 


Standard  Raymond 

Concrete  Piles 
Pre-cast  Concrete  Piles 
Wood  Piles 
Concrete,  Steel  and 

Wood  Sheet  Piling 
Caisson  Work  by  all  methods 
River  and  Harbor  Work,  Etc. 


OWNING  and 
OPERATING 


AMBURSEN 

HYDRAULIC 

CONSTRUCTION 

CO.  OF  CANADA,  Limited 


All  types  of  Dams— 

Ambursen,  Gravity, 

Wood,  Etc. 

Complete  Power 

Developments- 
Power  Houses,  Etc. 


Complete  industrial  plants, 
warehouses  and  commercial 
structures.  Specialists  in  pulp 
and    paper   mill    construction 


822   NEW   BIRKS   BUILDING 
MONTREAL 


MILBURN 

means 

J    ECONOMY 


The  economy  of  the  Milburn 
Carbide  lights  is  twofold. 
First,  there  is  the  ultimate 
economy  in  buying  the  light  which 
will  stand  maximum  rough  handling 
and  will  deliver  maximum  service 
year  after  year.  Second,  is  the 
economy  of  using  ordinary  carbide 
instead  of  special  cake  forms,  and 
the  ease  of  cleaning  and  the  big 
advantage  of  being  able  to  clean 
and  recharge  without  emptying  and 
refilling  the  water-tank  each  time. 

If  you  are  interested  in  real  lighting 
icncy   and    economy,    send    for 
catalogue  Number  247. 

THE  ALEXANDER  MILBURN  CO. 

1420-1428  W.    Baltimore    St., 
Baltimore,  Maryland 


New  York 


Philadelphia 


Pittsburgh 


Chicago 


Curing  a 
Mean  Drive 


Practically  every  factory  of  any  size  has 
one  or  more  mean  drives  which  seem  to 
defy  all  attempts  to  correct  them. 

Our  transmission  experts  take  more  real 
satisfaction  in  solving  mean  drives  than 
in  selling  belts. 

Dominion  Friction 
Surface  Belting 

has  helped  to  solve  many' transmission 
problems,  and  we  have  yet  to  find  a 
drive  where  it  will  not  provide  efficient, 
satisfactory  service. 

It  will  cost  you  nothing  to  have  one  of 
our  belting  experts  study  your  problem. 

The  first  step  to  that  satisfactory  service 
is  to  'phone  or  wire  our  nearest  service 
branch. 


Dominion 


RUBBER, 


Our  Dominion  Hose, 
Packing  and  Industrial 
Rubber  Goods  are  all 
the  same  HighStandard 
as  Dominion  Friction 
Surface  Belting. 


Dominion  Rubber 
System  Service 

Branches 

Halifax,  London,  Saskatoon, 

St.  John,  Kitchener,         Edmonton, 

Quebec,  North  Bay,        Calgary, 

Montreal,  Fort  William,   Lethbridge, 

Ottawa,  Winnipeg,  Vancouver, 

Toronto,  Brandon,  Victoria. 

Hamilton,       Regina. 


BELTING 

Conveyor 


Transmission : 

"  Rockproof  " 
'  Dominion  "  "  Rockproof  " 
King  "   "  Star  "   "  Western  " 


"  Dominion  "    "Keewatin  "     "  Para  ". 

"  Canadian  "      "  Hiheat  "      Elevator: 
"Endurance  "  Agricultural:  "  Lumber 

Grain  Elevator:  "  Metcalf  Standard" 
"  St.  Lawrence  "  "  Grain  King  ". 
HOSE—  Air:  "  Kushion  Kover  "  "Para"  "  4810  Airtite  ".  Steam: 
"  Indestructible  "  "  Rockproof  "  "  Para  ".  Water:  "Indestructible  " 
"  Kushion  Kover  "  "  Para  ".  Suction:  "  Para  "  "  Star  "  "  Trade  ". 
Garden:    "  Canadian  "   "  Dominion  "   "  Star  ". 

PACKING— Sheet:  "  Join-Tite "  "Star"  "Importers".  Rod: 
"  Cabestos  "  "  Valve-Restos  "  "Canadian".  Valves:  "Montreal" 
"  Commercial  "  "  Canadian  ". 

MISCELLANEOUS— Mats,  Matting  and  Flooring,  Plumbers' 
Specialties,  Rubber  Covered  Rolls,  Friction  Tape,  Splicing  Compound, 
Dredging  Sleeves,  Hard  Rubber  Goods,  Tubing,  Rinex  Soles, 
Catspaw  Heels,  Jar  Rubbers,  Moulded  Goods. 


Journal  advertisements  are  a  business  call  at  your  office. 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA        123 


THE  JOHNSON  FRICTION  CLUTCH 


HPHE  only  practical 
clutch  for  machinery 
installations. 

Adaptable  to  all  re- 
quirements either  on 
external  or  internal 
drives. 


Single  Clutch  Broken  Away 


Write  for  our  Booklet,  "Clutches  As  Applied  to 
Machine  Building,"  and  our  Catalog  "D". 


THE  CARLYLE  JOHNSON  MACHINE  CO. 


MANCHESTER  CONN 


Crushed  Stone 

HARD     CLEAN     LIMESTONE 
IMMEDIATE  DELIVERY  IN  ANY  QUANTITY 

Rebuilt  Contractors  Equipment 


NEW 

& 

RELAYING 


RAILS 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
404  McGill  Bldg.,  MONTREAL. 


Genuine!/   jak 

MADE  IN  CANADA 

From 
British 
Stock 


"GENUINE  OAK" 

When  it  Comes  to  a  Question 
of  Belting? 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches  -TORONTO,  VANCOUVER,  ST.  JOHN,  N.B. 


The   Rail  Joint  Company  of  Canada,  Limited 

McGill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,    Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


ROGER  MILLER  &  SONS  Limited 


Docks 
Canals 


Engineers  and  Contractors 

—  WE  FEATURE  — 

Harbors 
Foundations 


Breakwaters 
Industrial  Plants 


Head  Office  :  Lumsden  Bldg., 


TORONTO. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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RENOLD   DRIVING  CHAINS 

POSITIVELY    INCREASE    THE    EFFICIENCY    OF   YOUR     PLANT 


ONE 

QUALITY  ONLY- 

THE   BEST 


OURPOLICYSINCE 
1879. 


RELIABLE 
EFFICIENT 
COMPACT 

AND 

DURABLE 


Note  particularly 
compact  features 
of  150  HP.  Renold 
Silent  Chain  Drive 
to  Triplex  Pump 
as  Illustrated. 


If  YOU  are  interested   in  increasing  YOUR   Production  also   improving   the  Quality 
of  YOUR  product  YOU  MUST  consider 

RENOLD     DRIVING    CHAINS     FOR     POWER    TRANSMISSION. 

Write  for  Booklet  No.  200/5. —"Notes  on  Selection  of  Chain  Gear". 

HANS     RENOLD    OF    CANADA,    LIMIT 

11    ST.    SACRAMENT   STREET       -        MONTREAL 


ED 


JACK  PINE 
TAMARACK 

Our  stocks  are  put  up  1",  2",  and  3"  x  3" 
and  wider  x  8  ft.  and  up — separate  widths, 
random  lengths  in  Merchantable  grade, 
random  widths  and  lengths  in  Cull  grade. 

Your  enquiries  will  be  appreciated  and 
will  have  prompt  attention. 

"   WE  HAVE  FACILITIES  FOR 
DRESSING  AND   MATCHING  " 


Bartram  &  Ball  Limited 

WHOLESALE  LUMBER 
Drummond  Bldg.,    MONTREAL,  QUE. 


Montreal         Toronto         Winnipeg         Ottawa 


The  Hughes  Owens  Company 

LIMITED 

Executive  Offices.  Montreal. 


Our  Montreal  Store  has  recently  moved  into 
the  spacious  warehouse  at 

247  Notre  Dame  Street  West. 


In  addition  to  our  regular  lines — Blue  and  Black 

Print    papers,   Engineering  and  Draughting 

Instruments,  we  now  handle  Scientific 

and    Laboratory    Apparatus    of    the 

most  reliable  maker. 


LITERATURE  AND  INFORMATION 
CHEERFULL  Y  S UPPLIED. 


Call  upon  or  write  our  nearest  store. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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PROFESSIONAL  CARDS 


Jahes  Ewinq,  E.  8.  M.  Lovelace,  B.A.So., 

M.E.I.C.  M.E.I.C. 

Altheod  Tremblai,  A.M.E.I.C. 
Mem.  Board  of  Directors  Q.L.8. 

EWING,  LOVELACE  &  TREMBLAY 

Civil  Engineer*  and  Land  Surveyors 

Surveys,  Plans,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bd.  of  Ry.  Commission    Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS*  BUILDING,  14  PHILLIPS  SQUARE, 

Tbl.  Upt.  1100  MONTREAL 


Willis  Chipman,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.  E. 
M.  Am.  W.  W.  Assoc 

CHIPMAN     &     POWER 
CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavements  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL  BUILDING 

TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walter  J.  Francis,  C.E. 
M.E.I.C. 
M.Au  Soc.C.E., 

M.IN8T.C.E. 


F.  B.  Brown,  M.80., 
M.E.I.C. 
Meii.Am.Soc.M.E 

M  em. A. I.E. E. 


Walter  J,  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "Waliban,  MoNTH»AL."W.U.Code. 
Long  Distance  Telephone:  Main  6M3. 


RESEARCH     BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS.   ETC. 

H ANBURY  A.  BUDDEN       CABLE  ADDRESS 


712  drummond   bldg., 
Montreal 


•Brevet" 


Douglas  Bremner,  C.E.,  A.M.E.I.C. 
J.  H.  Nobris,  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLean,  M.Sc,  Ph.D. 
V.  C.  Moulton,  B  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction   Work 

in  all  Branches. 

Tel.Up  3539   65  McGill  College  Ave.,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water    Supply,  Sewerage  and    Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Birks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  7M. 


J.  L.  R.  Parsons,  B.A.,  M.E.I.C.  President. 
W.  R.  W.  Parsons,  M.E.I.C.  Vice-President. 
J.  N.  de  Stein.  C.E.,  M.E.I.C.  Manager. 
A.  N.  Ball,  D.L.S.,  A.M.E.I.C. 
K.  N.  Crowther,  D.L.S.,  A.M.E.I.C. 
C.  H.  Biddell,  D.L.S.,  A.M.E.I.C. 

PARSONS  ENGINEERING  COMPANY 

Engineers   and    Surveyors.        Water   Supply, 
Sewerage  and  All  Municipal  Work.    Reports  and 

Estimates,  Supervision  and  Inspection. 
1704  Scarth  Street,  REGINA  —  Phone  2909 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 


635  Corletlne  Building 


MONTREAL 


GERALD  M.   PONTON 

Mining  and    Metallurgical    Engineer 

14  place  royale 
MONTREAL,  Canada  phone  main  6404 


JOHN  S.  METCALF  CO.,  Limited 

DESIGNING  AND  CONBTBCCTINO  EnqINMB* 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal.  Que. 
108  South  La  Salle  Street,  Chicago,  IU. 
395  Collins  St.,  Melbourne,  Australia. 


Maurice  R.  Scharff 
John  M.Rice 


Morris  Knowles, 

M.E.I.C 
Charles  E.  Henderson,    , 

M.E.I.C.    George  F.  Maglott 
J.  Clark  Keith,  Nathan  B.  Jacobs 

A.M.E.I.C. 

Morris  Knowles  Limited 

Engineers 

Town  Planning  and  Municipal  Engineer- 
ing. Industrial  Housing.  Water  Supply. 
Wa  ter  purification.  Sewerage  and  Sewage 
Disposal.  Garbage  Disposal.  Flood  Control. 
Hydro-Electric  Developments.  Investig- 
ations and  Reports.  Valuations  and  Ap- 
praisals. Rate  Cases.  Plans  and  Specific- 
ations.   Supervision  of  Construction. 


302  Ouellette  Ave. 


Windsor,  Ont. 


V.  I    SMART.  B.A..  C.E., 

M.E.I.C. 


J.  A.  Burnett.  E.E. 

A.M.E.I.C. 


Smart  &  Burnett 

CONSULTING  ENGINEERS 

new  birks  building 

Telephone  Up.  8779  MONTREAL 


ALEXANDER  PORTER,  C.E. 

Consulting  Engineer 

Hydraulics,  Sanitation, 

Concrete  Structures- 

Hudson  Terminal  Building. 
50  CHURCH  ST..  -  NEW  YORK. 


J.  B.  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL    ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all   types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG., 

TORONTO,  Ont. 


A.M.E.I.C.  Ass.  A.I.E.E. 

DeGASPE  BEAUBIEN 

B.Sc. 

Consulting  Engineer 

Tax.  M.  8240 

28  Royal  Insurance  Building,       MONTREAL 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A.,  B.Sc. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 
Illuminating  Engineering,  Industrial  Elec- 
trical Installations,  High  Tension 
Power  Transmission,  etc. 
Drummond  Building,  Telephonei 

MONTREAL  Uptown  823. 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Waste  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 


T.  LINSEY  CROSSLEY, 

A.M.E.I.C,    F.C.I.C. 

-43  Scott  St..     Toronto 

consultingr\chemical    engineer. 

Pulp  and  Paper  Technology, 

Bituminous  Materials  and  PavinC, 
General  Analysis  and  Reports. 


M.E.I.C. 
Mem.  Am.  Soc 

Tel.  M.8569 
M.E. 

F. 

A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization     of     Waste    Heat    and    Steam, 

lli'atingand  Ventilating,  etc. 

128  BLEURY 

ST.             -              MONTREAL 
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PROCESS  ENGINEERS,  LIMITED 

CHEMICAL  ENGINEERS 

Consultation  on  Chemical  Processes 

Specialty— Paper  Mill  Operations 


McGill  Bldg., 
Montreal 


501  Fifth  Ave. 
New  York 


309  Beaver  Hall  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc.,  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES. 

DRAUGHTING,  ETC. 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 
Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Bldg.,  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


CANADIAN   INSPECTION  & 
TESTING   CO.   LIMITED 


Toronto  Office: 

100  JARVIS  STREET. 

Montreal  Office: 

405-406  SHAUGIINESSY  BUILDING. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemists 

320  Lagauchetlere  St.  W..         Montreal,  Que. 

Mill,  shop  and  Geld  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

Branches:  Toronto  and  Winnipeg. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL  —  TORONTO 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 


TAR-bound 


-and- 


TAR-surfaced  Roads 


are  without  question  the  only  type  of 
macadam  construction  which  will  meet 
the  present  day  demands  of  motor  traffic. 

BUTWHY   do  all  Engineers  and   Municipalities 

insist  on  specifying 

DOMTARBOND  ? 


1.  It  is  the  best  prepared  road  tar 

2.  Its  deliveries  are  prompt 

3.  Its  prices  are  right 

DOMTARBOND 

DOMINION  TAR  &  CHEMICAL  COMPANY,  LIMITED 

SYDNEY,  NOVA  SCOTIA 
SAULT  STE.  MARIE,  Ont. 


Canadian  Head  Office: 
171  ST.  JAMES  ST..  MONTREAL. 


Branch  Office: 
53  YONGE  ST..  TORONTO. 


Journal  advertisements  are  a  business  call  at  your  office. 


Going  East  From  Toronto 


I  some  time  this  road,  like  many  other  heavily -travelled  roads,  has  sadly  needed  attention; 
but  recently  the  Toronto  &  York  County  Roads  Commission  (Mr.  E.  A.  James,  Engineer) 
have  greatly  improved  the  two-mile  stretch  of  this  highway  from  the  City  Limits  to  Stop  26. 
Kilmer  &  Barber,  Toronto,  were  the  contractors. 

"The  old  road  was  first  carefully  levelled  and  corrected  for  contour;  then  a  topping  ef 
2"  Asphaltic  Concrete  was  laid.  There  is  now  a  20'  driveway  .smooth,  durable,  dustless  and 
resilient,  whose  wearing  surface  is  a  separate  unit,  repairable  and  renewable  at  will  without 
big  expense  or  inconvenience,  and  which  protects  the  foundation  from  climatic  elements  and 
from  the  wear  and  tear  of  traffic. 

"Wherever  it  is  a  question  of  improving  a  macadam  road  that  it  may  better  withstand 
modern  traffic  conditions,  the  method  of  laying  a  Hot -Mix  Asphalt  wearing  surface  over  the 
old  road  is  well  worth  investigation. 

Imperial  Asphalts  are  refined  in  Canada.  Highest  quality.  A  grade 
far  every  requirement.  Prempt  shipment  in  tank  car*  or  In  metal 
packages.  Consult  our  road  engineers.  Their  advice  will  cost  you  nothing. 


Looking  East  along  the  Kingston  Road  in 
Scarboro  Township,  York  County,  near  the 
City  Limits,  Toronto. 


ROAD    ENGINEERING    DEPARTMENT 


Imperial  Oil  Limited 


Toronto    Ontario 


IMPERIAli  ASPHAlfT 


Proved  through 


tes 


IMPERIAL  PAVING  ASPHALTS       IMPERIAL  LIQUID  ASPHALTS       IMPERIAL  ASPHALT  BINDERS 


Congult  the  advertiser,  his  information  is  valuable. 
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CONCERNING  THE  HANGERS 
IN  YOUR  PLANT 

ARE  they  fitted  with  ordinary  friction  producing 
bearings  that  cut  down  production,  waste  fuel 
and  eat  into  your  dividends? 

And  if  so  are  you  aware  that,  the  large  loss  involved  can  be  largely 
eliminated  by  installing  S  K  F  BALL  BEARING  HANGERS  ? 

For  with  S  K  F  Ball  Bearing  Hangers  the  shaft  rides  almost 
frictionless,  not  only  when  well  aligned  but  also  under  extreme 
conditions  of  misalignment.  The  inner  race  tilts  with  the 
shaft — the  bearing  can  never  bind. 

The  economy  of  this  feature  of  S  K  F  Hangers  is  better  appre- 
ciated when  it  is  understood  that  in  the  average  plant  using  line 
shafting  for  power  transmission  friction  destroys  at  least  25  per 
cent,  of  all  the  power  produced  or  brought. 

Other  most  important  features  of  S  K  F  Hangers  are  LONGER 
LIFE,  LOWER  MAINTENANCE  COST,  and  a  material  saving  in 
lubrication. 


Canadian  S  K  F  Company  Limited 


MONTREAL 


TORONTO 


A  Service  that  contemplates 

more  than  the  sale  of 

a  bearing. 

Every  S  K  F  Industries  service- 
salesman  is  a  plant  engineer 
equipped  to  consult  on  your  power 
transmission  problems.  SKF 
Service  made  available  through 
these  men  is  built  on  a  laboratory 
backed  ideal  that  seeks  to  increase 
Canadian  output  by  lifting  the 
friction  load  from  industrial 
machinery. 

Manufacturers  are  invited  to 
avail  themselves  of  this  freely 
offered  Co-operation. 
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All  the  Fine  Qualities 
That  Good  Work  Demands 

Pratt  &  Whitney  Small  Tools  enjoy  an 
enviable  reputation  for  excellence  that  has 
been  well  earned  in  the  high  production 
shops  of  the  country.  Where  stamina  as 
well  as  exceptional  accuracy  and  precision 
are  required  P  &  W  Tools  have  more  than 
held  their  own.  Our  line  is  complete.  It 
includes  taps,  dies,  milling  cutters,  reamers, 
punches,  drills,  etc.,  both  of  standard  and 
special  design  and  in  sizes  to  suit  every 
requirement. 

Prompt  service  is  assured  at  our  nearest 
store,  where  P  &  W  Small  Tools  are  carried 
in  stock  for  immediate  delivery. 

PRATT  &  WHITNEY  CO. 

OF  CANADA 


MONTREAL  I  TORONTO 

723  Drummond  Bldg.  1002  C.P.R.  Bldg. 

WINNIPEG 

1205  McArthur  Bldg 

WINDSOR 

Davis  Building 

VANCOUVER 

B.C.  Equipment  Co. 

HALIFAX 

Roy  Building 


C-     I 


SMALL 
TOOLS 


V 


HH^^nl 


WHITNEY 


Consult  the  advertiser,  his  information  is  valuable. 
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Reservoir  at  the 

plant  of  Canadian 

Kodak  Company 

Mt.  Dennis, 

Ont. 


18  Million  Gallon 

Reservoir  at 

Winnipeg. 


CONCRETE 
for  Reservoirs  and  Tanks 


THE  engineers  of  Canada  have  had  brought  home  to 
them  forcibly  within  the  past  few  months,  the 
prominent  part  that  an  uninterrupted  water  supply 
plays  in  the  health  and  happiness  of  a  community. 
11  It  is  only  when  the  water  supply  for  some  reason  fails, 
that  the  great  importance  of  its  uninterrupted  main- 
tenance is  fully  realized. 

If  Reservoirs,  such  as  that  of  the  Winnipeg  Municipality 
are  essential  to  urban  centres  —  and  is  only  slightly  lesser 
degree  are  reservoirs  and  tanks  needed  for  industrial 
plants  such  as  that  of  the  Canadian  Kodak  Company. 


If  The  cleanliness  of  Concrete  —  its  ability  to  measure 
up  to  the  highest  sanitary  requirements  —  will  always 
result  in  the  use  of  this  material  for  water  storage.  Con- 
crete is  also  used  extensively  and  to  excellent  advantage 
for  storing  such  materials  as:  Mineral  Oils,  Salt  Brine, 
Molasses,  Vegetable  and  Animal  Oils,  Chemical  Solutions, 
Tanning  Liquids  and  Dairy  Products. 

If  Write  for  the  pamphlet  "Concrete  Tanks  for  Indus- 
trial Purposes." 


SPECIFY 

Canada  Cement 

Uniformly  Reliable 


CANADA  CEMENT 

CONCRETE 

FOR    PERMANENCE 


We  maintain  a  Service  Department  to  co-operate 
with  Engineers — in  all  lines  of  work  for  which  Con- 
crete is  adapted.  Our  Library  is  comprehensive  and 
is  at  the  disposal  of  the  Engineers  of  Canada,  at  all 
times  without  charge. 


Canada  Cement  Company  Limited 


Montreal 


HERALD  BUILDING   MONTREAL 

SALES    OFFICES    AT 

Toronto       Winnipeg 


Calgary 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Electric 
Car  Puller 


How  long  does  it  take  you 
to  spot  that  car? 

How  do  you  get  the  empties 
back  on  the  other  siding? 

This  CAR  PULLER  requires  only 
ONE  MAN. 

The  capacity  of  the  puller  is 
a  rope  pull  of  3,500  pounds  at 
a  rope  speed  of  60  feet  a  minute. 


AGENTS:— 


KELLY  POWELL,  Winnipeg, 
HARVARD   TURNBULL,   Toronto. 
ROBERT  HAMILTON,  Vancouver. 
FERGUSON  &  PALMER,  London,  Eng 


GETTING  ALONG  WITHOUT  THE  SWITCHING   LOCOMOTIVE 


DEPENDABLE  SERVICE 


CANADIAN  MEAD-MORRISON  CO 

LIM  ITED 

285  BEAVER  HALLHILL 

MONTREAL 

works:  well  and  ont. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


ts 


>tvt 


s 


-THE  INTERNATIONAL  NICKEL  COMPANY 


Journal  advertisers  are  worthy  of  your  business  consideration. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA      7 


The  service  is  there  when 
the  metal  delivers  it 


"V^OU  pay  for  the  design-time  and  labor  that  go  to  make  a 
-*-  metal   useful.     Then  rust,  acid  action,   steam   wear,   salt 
pitting  and  high  heats  limit  its   service   life   and   so   discount 
your  investment. 

These  corrosive  forces  have  least  effect  on  Monel  metal.  In 
fact,  such  seasoned  engineering  organizations  as  J.  G.  White, 
Stone  and  Webster,  Dwight  Robinson  Co.,  etc.,  have  adopted 
Monel  as  standard  for  anti-corrosive  service. 

Monel  valve  seats  and  stems  on  200  lb.  125  deg.  F.  superheat 
lines  at  the  Sherman  Creek  station,  United  Electric  Light  and 
Power  Co.,  New  York,  show  no  wear  after  six  years'  contin- 
uous service. 

Monel  shaft  sleeves,  impellers  and  runners  on  condensers  and 
condenser  pumps  at  the  Cos  Cob  Plant  of  the  N.Y.  N.  H.  &  H. 
R.  R.  have  stood  up  for  years  against  the  corrosive  action  of 
polluted  salt  water. 

Monel  metal  for  thermo-couples,  oxy-acetylene  bodies  and  other 
heat  exposed  parts  is  giving  an  equally  good  account  of  itself  in 
exacting  service.  (Its  ratio  of  expansion  is  practicallythat  of  steel.) 

In  chemical  process  machinery,  Monel  is  specified  for  filter 
cloth  or  for  parts  directly  in  contact  with  active  solutions  by 
the  best  informed  consulting  engineers. 

THE  INTERNATIONAL  NICKEL  COMPANY 

OF  CANADA,  LIMITED 

Harbor  Commission  Building,         TORONTO,  Ontario. 

The  name  Monel  is  given  to  a  line  of  metal  products  produced  by  The 
International  Nickel  Company  from  a  natural  nickel  alloy  — 679!)  nickel, 
2891  copper  and  5%  othe.  metals.  These  products  include  Monel  blocks, 
Monel  rods,  Monel  castings,  Monel  wire,  Monel  strip  stock,  Monel 
sheets,  etc.  The  name  Monel  identifies  the  natural  nickel  alloy  as 
produced  by  The  International  Nickel  Company . 


VONE|\ 


THE  INTERNATIONAL  NICKEL  COMPANY 


Mention  The  Journal  when  dealing  with  advertisers. 
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Alley  &  MacLellan 

AIR  COMPRESSORS 


CANADIAN  buyers  of  machinery 
cannot  afford  to  overlook  the 
lines  of  English  and  Scotch 
equipment  sold  in  Canada  by  the 
Bawden  Machine  Co.,  Limited. 
We  would  especially  call  to  your 
attention 


Thompson 
Water-Tobe  Boilers 


A522 


^Jie&: 


Series  18-B,  2-stage,  2-crank,  motor  driven  Air  Compressor. 


Robey 

Crude  Oil  Engines 

Alley  &  MacLellan 
Compressors 


These  three  leaders  in  their  respective  fields  are  making  especially  prompt  ship- 
ments on  our  orders.  Their  equipment  is  guaranteed,  both  by  them  and  by  us.  Our 
big  machine  shop,  foundries,  erecting  staff  and  engineers  are  available  at  all  times  to 
supply  parts,  correct  any  troubles  and  ensure  perfect  service.  We  have  shop 
drawings  of  all  parts, — patterns  for  many.  Our  engineering  knowledge  of  design  and 
operation  of  all  machines  we  sell  is  thorough  and  can  be  relied  upon.  Com- 
bined with  our  shop  facilities,  this  affords  a  service  in  regard  to  English  and  Scotch 
machinery  that  has  never  previously  been  offered  to  Canadian  buyers. 

Let  us  quote  you  also  on  Alley  &  MacLellan 

Valves  and  Fittings.     Full  Line  of 

Water    Works    Supplies 

The  BAWDEN  Machine  Co.,  Limited 

163-75   Sterling    Road,   Toronto,   Ont. 

Montreal  Representative:    S.  SEAVER,  606  Shaughnessy  Bldg..  Montreal. 


Journal  utlvcrtisements  are  a  business  call  at  your  office. 
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Manufactured  for  The  University  of  Saskatchewan,  Saskatoon,  Sask. 


We  manufacture  all  types  of  Paper  In- 
sulated, Rubber  Insulated  and  Varnished 
Fabric   Insulated  Cables. 


Northern  Electric  Com  patty 

LIMITED 

MONTREAL  HALIFAX         QUEBEC  TORONTO  HAMILTON 

LONDON  WINDSOR  WINNIPEG 

REGINA  CALGARY 

EDMONTON  J  VANCOUVER 
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Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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SUPERIOR  GRAPHITE  PAINT 

li  Pravena  Ru<t 


True  Economy 
in  Protection 

When  you  specify  paint  for  protection  you 
should  select  for  your  work  the  paint  that  has 
proven  its  worth  in  service.  Its  use  will  mean 
utmost  satisfaction  in  the  long  run. 
For  thirty-five  years  Superior  Graphite  Paint 
has  been  giving  maximum  service  on  structural 
steel  and  metal  surfaces  in  every  part  of  the 
country  —  positive  protection  at  lowest  ulti- 
mate cost. 

For  true  economy  —  for  savings  on  material 
and  upkeep  bills  —  make  sure  that  you  specify 
Superior  Graphite  Paint.  It  will  give  years  of 
service  and  is  a  safe  investment  in  the  long  run. 
Superior  Graphite  Paint  can  be  used  without 
the  hazard  of  experiment.  It  is  one  of  the 
Degraco  line  of  dependable  paints. 

Color  Cards  and  Painting  Specifications  on  Request 

DOMINION  PAINT  WORKS,  Limited 

cJHakers  ol 
Degraco  Paints,  Varnishes,   Enamels 

WALKERVILLE  -  Canada 


&, 


mm 


■;.|I-  I     , 


Montreal 

#J| 

Winnipeg 

Quebec 

«^%S 

Sydney 

Toronto 

y<H(!H&\ 

Vancouver 

-  Va  rnishes   -   Ename 
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Goodyear  Klingtite  Belts  driving 
the  sugar  cane  crushers  of  Cuba, 
Mexico    and    Central  America 


Canadian  Success  Promotes  World-Wide  Sale 


As  a  result  of  the  way  Goodyear  builds  and  sells  belting  and 
industrial  hose  in  Canada,  you  will  find  these  Goodyear  pro- 
ducts saving  and  serving  in  over  1,000  of  Canada's  finest 
industrial  plants  and  mines. 

The  analysis  of  conditions,  the  scientific  specification  and 
application  of  belts,  which  Goodyear  men  make  in  Canadian 
plants  they  are  now  making  all  over  the  world. 

To  meet  the  requirements  of  world-wide  trade  it  has  been  neces- 
sary to  make  some  changes  in  the  names  of  Goodyear  Belts. 

For  example,  Goodyear  Extra  Power  is  now  Goodyear  Klir.g- 
tite  Belt. 

But  the  change  is  a  change  in  name  only. 

This  world-wide  use  of  Goodyear  Belting  and  Industrial  Hose, 


Canadian-made,  will  multiply  many  times  the  fund  of 
data  and  experience  available  to  Canadian  Goodyear  users. 

The  problems  overcome  and  the  lessons  learned  in  the  factor- 
ies of  Japan  and  China,  in  the  mills  of  India,  in  the  work- 
shops of  South  America,  in  the  mines  of  South  Africa,  by  the 
industries  of  every  country,  can  now  be  applied  by  Goodyear 
men  to  Canadian  industrials. 

When  the  Goodyear  belting  man  comes  to  talk  to  you,  this  in- 
formation guides  him  in  advising  with  you.  His  help  is  valuable 
— and  costs  you  nothing..  Phone,  wire  or  write  nearest  branch. 

The  Goodyear  Tire  &  Rubber  Co.  of  Canada,  Limited 

Branches: Halifax, Si.  John,  Quebec, Montreal,  Ollawa,  Toronto, 
Hamilton,  London,  Winnipeg,  Regina,  Saskatoon,  Calgary, 
Edmonton,  Vancouver.    Service  stocks  in  smaller  cities. 


KLINGTITE     GLIDE     BLUE"  STREAK 


Consult  the  advertiser,  his  information  is  valuable. 
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Cleanliness  Easily  Maintained  in 
Elesco    Superheaters 

P^jS© HE  long  life  of  Elesco  Superheater  units  is  due  to 
r^gSvJ)  the  prevention  of  scale  and  the  maintenance  of 
Jjg§4|^  clean  surfaces.  This  cleanliness  is  obtained  by 
providing  for  high  steam  velocities  which  prevent 
the  accumulation  of  scale  forming  material  in  the  superheater. 

Cleanliness  is  further  obtained  in  Elesco  Superheaters  because 
the  units  present  smooth,  easily  cleaned  gas  touched  surfaces. 

The  Superheater  Company,  limited 

TRANSPORTATION   BUILDING,   MONTREAL 
WORKS  AT  SHERBROOKE,  QUE. 

Designing    Engineers  and  Manufacturers   of    ELESCO 
Steam   Superheaters  and  Pipe  Coils    for  all  purposes 

USE  THIS  COUPON 

The  Superheater  Company,  Limited,  Transportation  Building,  Montreal. 
Please  send  your  Bulletins   T-l,    T-2,    T-5  and  T-6. 

Name  Position  

Company  a ddress  

MADE:       I  fSI       CANADA 

Mention  The  Journal  when  dealing  with  advertisers. 
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How  Can  Diamond  Fibre 

Help  You? 


Do  you  know?  Do  you  want  to 
know?  In  your  business  how 
often  do  you  consider  the  raw 
material  question  ?  Machining 
and  manufacturing  processes  of 
all  kinds  are  constantly  im- 
proving. Most  manufacturers 
are  closely  in  touch  with  these 
improvements. 

But  what  about  the  raw  material 
question  ?  Usually  they  keep 
in  touch  with  the  latest  quota- 
tions but  how  often  do  they 
consider  what  improvements 
have  been  made  in  the  raw 
material  field  ? 

DEPT.  J.  E. 

Diamond  State 
Fibre  Company 

OF  CANADA,  LIMITED 

455   KING   STREET  WEST, 

TORONTO,  Canda. 


If  you  use  gears,  bushings, 
washers,  handles,  sheets,  tubes, 
receptacles,  rods,  pulleys,  or 
countless  other  products,  it  is 
quite  possible  that  Diamond 
Fibre  can  help  you.  What  we 
want  is  the  opportunity  to  find 
out.  If  we  find  that  Diamond 
Fibre  can  help  you,  we  hope  to 
secure  your  order.  If  we  find  that 
Diamond  Fibre  cannot  help  you 
we  will  cheerfully  tell  you  so  and 
you  have  gained  that  knowledge 
without  cost. 

Sign  and  mail  this  coupon  to- 
day. Prepared  now  for  business 
during  1921. 


Diamond  State  Fibre  Co.  of  Canada,  Ltd., 

455  King  Street  West,  TORONTO,  Canada. 

Gentlemen:  —  Please  send   samples   and   complete 
information  regarding  Diamond  Fibre. 


Name... 
Address. 
City 


i      Business 

DEPT.  J.  E. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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The  Canadian  Bridge  Company,Ltd. 

Main  Office  and  Works: 

Walkerville,  Ontario. 


Sales  Office;  MONTREAL,  Quebec, 

New  Birks  Building. 


Sales  Office  ;  WINNIPEG,  Manitoba, 

Huron  &  Erie  Building. 


CAPACITY 


3500  tons  per  month  in  Bridge  Works. 
1500  tons  per  month  in  Structural  Works. 


1000  tons  per  month  in  Tower  Works. 

1000  tons  per  month  in  Galvanizing  Works. 


All  Kinds  oi 

Structural  Steel  Work 

Designed,  Manufactured  and  Erected. 

RAILWAY  and  HIGHWAY  BRIDGES. 

Locomotive  Turntables  and  Train  Sheds, 

Office  Buildings  and  Manufacturing  Plants. 

Grain  Elevators,  Storage  Bins  and  Conveyor  Bridges. 

Crane,  Girders  and  Runways,  Coal  and  Ore  Handling  Bridges. 

TANK  and  PLATE  WORK,  of  all  kinds:— 

Blast  Furnaces,  Ore  Bins,  Coal  Bins. 

Lock  Gates,  Regulating  Gates  and  Penstocks. 

PLAIN    STRUCTURAL    MATERIAL,    furnished  from  stock. 
Stock  List  and  prices  will  be  sent  upon  request. 


Special  attention  given  to 

the  design  and  manufacture  of, — 

ELECTRIC 
TRANSMISSION 


Galvanized 

or  Painted 


TOWERS 


"Shawlnlftan 

Klectrlc  Transmission 

Tower" 


An  adequate  engineering  staff  is  prepared  to  advise 
and  to  co-operate  with   prospective  clients  by 
furnishing  specifications,  designs,  estima- 
tes, reports  and  tenders. 


"Canadian  Light  &  Power 

Company 

Transmission  Tower". 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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©uality 


STEEL  &  IRON 

PRODUCTS 

OF  EVERY  DESCRIPTION 


§>£ruirp 


HAMILTON  PIG  IRON 

Basic  Malleable  Foundry 

STEEL  AND  IRON  BARS 
OPEN  HEARTH  STEEL  SHEETS 
RAILROAD    TRACK    MATERIAL 

Angle  Bars      Track  Bolts      Tie  Plates      Tie  Rods      Spikes 


SCREWS 

Steel 

Brass 

Bronze 

Wood  and 

Machine 

Screws 


WIRE 

Steel  and  Brass,  Copper  and 

Bronze,  Heavy  and  Fine, 

Bright,   Annealed,   Coppered, 

Galvanized,  Tinned,  Stranded, 

Steel  and  Copper  Cable, 

Barb,  Woven  Clothes  Line 


NAILS 

Wire 

Cut 

Boat 

Horseshoe 

Shoe  Nails 

Tacks 


POLE  LINE   HARDWARE 


Pole  Steps 


Cross  Arm  Braces 


Guy  Clamps 


Guy  Rods 


WROUGHT  PIPE 

Black  Pipe 
Galvanized  Pipe 
Nipples 

Couplings 


FORGINGS 

Car  Axles 
Shape  and  Drop  Forcings 
Carriage  and  Automobile 

Hardware 


LEAD  PRODUCTS 

Lead  Pipe 
White  Lead 
Shot 
Putty 


BLOOMS 

BILLETS 

PLOW 
BEAMS 

ANGLES 

CHANNELS 


THE 


STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON  MONTREAL 


WIRE  RODS 

HORSE 
SHOES 

FENCING 

RIVETS 

BURRS 


Journal  advertisements  are  a  busi7iess  call  at  your  office. 
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Consolidated  Steel  Corporation 

General  Offices:    165  Broadway,  New  York,  U.S.A. 

Cable  Address:  CONSTECO,   New  York.         Codes:  Consolidated  Steel  Corporation,    ABC 
5th  Edition  Improved,  Bentley's  Complete  Phrase,  Western  Union,  Scott's  10th  Edition,  Lieber's. 

TORONTO:  201  Royal  Bank  Building.  MONTREAL:  Eastern  Townships  Bank  Building. 

SOLE  EXPORTER  OF  THE  COMMERCIAL  PRODUCTS  OF 


BETHLEHEM  STEEL  COMPANY 
BRIER  HILL  STEEL  COMPANY 
CAMBRIA  STEEL  COMPANY 
LACKAWANNA  STEEL  COMPANY 
LUKENS  STEEL  COMPANY 
MIDVALE  STEEL  &  ORDNANCE  CO. 


REPUBLIC  IRON  &  STEEL  COMPANY 
SHARON  STEEL  HOOP  COMPANY 
TRUMBULL  STEEL  COMPANY 
WHITAKER-GLESSNER  COMPANY 
YOUNGSTOWN  SHEET  &  TUBE  CO. 


crjNSTECD 

BRANCH  OFFICES  AND  REPRESENTATIVES  IN 

Barcelona,    Bogota,    Buenos    Aires,    Calcutta,    Chrlstiania,    Copenhagen,    Havana, 

Johannesburg,    Lima,    London,    Managua,    Mexico  City,    Milan,    Montreal,     New 

Orleans,  Rio  de  Janeiro,  Rotterdam,  San  Francisco,  Santiago,  Seattle,  Shanghai, 

St.  John's,  Sydney,  Toronto,  Valparaiso,  Wellington. 

We  invite  and  will  give  prompt  attention  to  inquiries  for  all 
forms  of  iron  and  steel  products,  including  the  following: 


Agricultural  Steel,  such  as  Plow 
Discs,  Harrow  Discs,  Drag  Teeth, 
Cultivator  Teeth,  Rake  Teeth, 
etc* 

Alloy  Steels. 

Anchors  and  Anchor  Chains. 

Axles. 

Bands. 

Bars — Steel,  Muck,  Concrete  Re- 
inforcing, Iron,  Refined  Iron. 

Billets. 

Blooms. 

Boiler  Heads,  Fronts,  Flue  Holes, 
Hand  Holes,  Man  Holes,  Tube 
Holes,  Fittings,  and  Braces. 

Boiler  Tubes,  Welded  Steel  and 
Charcoal. 

Bolts  and  Nuts. 

Boring,  Drilling  and  Milling 
Machines,  Horizontal. 

Bridges. 

Cars-Freight,  Passenger,  Tank,  etc. 

Castings — Iron,  Brass,  and  Steel. 

Circular  Sections,  Forged  and 
Rolled,  such  as  Gear  Blanks, 
Pipe  Flanges,  Crane  Track 
Wheels,  and  Industrial  Wheels 
of  all  kinds. 

Conduit,  Rigid  and  Flexible  Elec- 
trical. 

Crossings  for  Steam  and  Electric 
Railroads. 

Fabricated  Structural  Material. 


Forgings — Forged  Shafts  for  sugar 
mills,  steamships,  etc.,  and 
Miscellaneous  Forgings. 

Frogs  for  Steam  and  Electric  Rail- 
roads. 

Gas  Engines,  800  h.  p.  and  over. 

Gas  Strips. 

Hoops. 

Hot  and  Cold  Rolled  Strip  Steel. 

Ingots. 

Ingot  Molds. 

Machine  Tools. 

Machinery,  Special,  designed  to 
order. 

Nails,  Wire. 

Ore  Crushing  Parts— Roll  Shells, 
Ring  Dies,  Roller  Tires,  Stamp 
Shoes  and  Dies,  Stamp  Mill 
Parts,  Crusher  Balls. 

Pig  Iron. 

Piling,  "Consteco"  Steel  Sheet. 

Pipe — English  Gas  and  Steam, 
American  Standard  Weight,  Ex- 
tra and  Double  Extra  Strong, 
Black  and  Galvanized  Line  Pipe, 
and  Drive  Pipe. 

Planers,  Detrick  and  Harvey. 

Plates— Tank,  Hull,  Flange,  Boiler, 
Marine  Boiler  and  Fire  Box 
Quality. 

Pole  Line  Material. 

Presses,  Hydraulic,  complete. 

Pumps   and   Pumping   Engines. 

Rails— Light,  Heavy,  Tram  or 
Girder,  etc.,  and  Accessories. 


Railway  Shop  Machinery. 

Rivets. 

Rolling  Mill  Machinery  and  Equip- 
ment. 

Roofing. 

Screws,  Wood. 

Shafting,  Cold  Rolled  and  Cold 
Drawn. 

Shapes,  Standard  Structural  and 
Bethlehem. 

Sheet  Bars. 

Sheets,  Plain,  Galvanized,  Flat  and 
Corrugated,  Blue  Annealed. 

Shipyard  Machinery. 

Sidings. 

Skelp. 

Slabs. 

Spikes. 

Staybolt  Iron. 

Switches  for  Steam  and  Electric 
Railroads. 

Terne  Plate. 

Tin  Mill  Products. 

Tin  Plate. 

Tires. 

Tool  Steel. 

Turnbuckles. 

Washers. 

Wheels— Rolled  Steel,  Steel  Tired. 

Wire  Products— Plain  Wire,  Gal- 
vanized Wire  of  various  grades, 
Annealed  Wire,  Bright  Hard 
Wire,  Bright  Soft  Wire,  Nails, 
Fencing,  and  Barbed  Wire. 

Wire    Rods. 


As  our  Member  Companies'  annual  ingot  producing  capacity  is  in  excess  of  12,000,000  tons, 
we  are  in  a  position  to  handle  the  largest  requirements  as  well  as  to  give  our  customers 
fair    prices,   quick   service,    and    dependable   attention   to  every   detail. 

Inquiries  should  include  exact  specifications,  giving  quantities  desired,  particulars  as  to  size, 
weight,packing,country  of  destination,etc.,and  purposes  for  which  the  materials  are  required 


Consider  the  advertiser,  his  ^course  is  that  of  wisdom. 
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Where  Conditions  are  Most  Severe 


IMMERSED  in  sewage,  supporting  a  heavy 
mass  of  material,  exposed  to  moisture,  tem- 
perature changes  and  chemical  action  of 
every  kind  both  inside  and  outside,  the  pipe  used 
in  a  sewage  system  must  of  necessity  measure 
fully  up  to  a  very  high  standard — a  standard  set 
by  Vitrified  Clay  Pipe  and  unequalled  by  any 
other  known  type  of  drainage  and  sewage  con- 
veyor. 

The  conditions  existing  in  the  drainage  lines  of 
a  percolating  filter  are  as  severe  as  can  possibly 
be  imagined,  yet  Vitrified  Salt  Glazed  Clay  Pipe 
survives — because  it  is  equipped  to  withstand 
the  full  array  of  the  many  destructive  forces 
existing  there. 

The  contractors  on  the  Dundas  Sewage  Sys- 
tem state   that   they  use  Vitrified   Salt   Glazed 


Clay  Pipe  in  the  under  drainage  lines  of  the 
Percolating  Filter  tanks.because  the  pipe  is  placed 
under  the  filter  media  and  must  support  a 
very  heavy  weight  in  the  media  above,  and  also 
because  it  does  not  disintegrate  with  the  action 
of  sewage  which  has  contact  both  inside  and  out- 
side the  pipe. 

That  this  opinion  is  shared  extensively  in  engin- 
eering and  contracting  circles  is  evidenced  by  the 
use  of  Vitrified  Clay  Pipe  in  many  other  sewage 
disposal  plants  where  it  has  given  constant  ser- 
vice for  lengthy  periods. 

Such  tests  only  serve  to  demonstrate  the  many 
advantages  of  Vitrified  Clay  Pipe  for  a  pipe  that 
can  function  under  these  severe  conditions  can  function 
anywhere. 


'Write  for  quotations  and  particulars   to 

Vitrified  Clay)  Pipe  Publicity  Bureau 

Room  201,    9   "Wellington  St.   E.,    Toronto,   Ont. 

St.  Johns,  P.Q.  New  Glasgow,  N.S. 


Percolating  Filters  Sewage 
Disposal  Works,  Dundas, 
Ont.  F.  F.  Fry,  Limited, 
Toronto,  are  the  contractors 
on  this  work. 


The  pipe  used  here  is  Vitri- 
fied Salt  Glazed  Clay  Pipe, 
because  it  is  unaffected  by 
the  severe  conditions  in  the 
filters. 


n  if  jf;"iVO'* 

1  >  M    I 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA      19 


The  Journal  of 
The  Engineering  Institute 

of  Canada 


DECEMBER  1920  CONTENTS  Volume  III,  No.  12 

RAILWAY  CONSTRUCTION  WITH  THE  ROYAL  ENGINEERS  IN  PALESTINE,  Lt.-Col. 

G.  A.  Walkem,  M.E.I.C 551 

PRACTICAL  APPLICATIONS  OF  ELECTRIC  WELDING^  F.  P.  Vaughan,  M.E.LC. '.'.'.'.'.'.  556 

SHEET  HARBOUR  HYDRO-ELECTRIC  POWERS,  Harold  S.  Johnston,  A.M.E.I.C 565 

MEMBERS  OF  COUNCIL  FOR  1920 577 

EDITORIAL  ANNOUNCEMENTS:— 

Date  of  Annual  General  Meeting 578 

Remuneration 578 

Innovation  at  Professional  Meetings  578 

Thirty-Fifth  Annual  General  and  Professional  Meeting.    .                                             579 

Engineering  Standards 579 

British  Engineering  Conference  579 

Engineers'  Extending  Influence 580 

Meeting  of  the  Canadian  Engineering  Standards  Association 580 

CORRESPONDENCE 534 

ADDRESSES  WANTED ' .  .  ' 534 

EMPLOYMENT  BUREAU 584 

PERSONALS 585 

LIBRARY  NOTES 537 

OBITUARIES 587 

BRANCH  NEWS 537 

ELECTIONS  AND  TRANSFERS  599 

PRELIMINARY  NOTICE  60i 

ENGINEERING  INDEX  (facing  page  604)  251 

The  Institute  does  not  hold  itself  responsible  for  the  opinions  expressed  by  the 
authors  of  the  papers  published  in  its  records,  or  for  discussions  at  any  of  its  meetings 
or  for  individual  views  transmitted  through  the  medium  of  The  Journal. 


Published  by 

THE    ENGINEERING    INSTITUTE    OF    CANADA 

176  Mansfield  St.,  Montreal 
BRANCHES: 


Halifax  Branch,  Halifax,  N.S. 
Moncton  Branch,  Moncton,  N.B. 
St.  John  Branch,  St.  John,  N.B. 
Quebec  Branch,  Quebec,  Que. 
Montreal  Branch,  Montreal,  Que. 
Ottawa  Branch,  Ottawa,  Ont. 
Kingston  Branch,  Kingston,  Ont. 
Peterborough  Branch,  Peterborough,  Ont. 
Toronto  Branch,  Toronto,  Ont. 

Victoria 


Hamilton  Branch,  Hamilton,  Ont. 
Niagara  Peninsula  Branch,    Niagara  Falls,  Ont. 
Border  Cities  Branch,  Windsor,  Ont. 
Sault  Ste.  Marie  Branch,    Sault  Ste.  Marie,  Ont. 
Winnipeg  Branch,  Winnipeg,  Man. 
Saskatchewan  Branch,  Regina,  Sask. 
Edmonton  Branch,  Edmonton,  Aka. 
Calgary  Branch,  Calgary,  Alta. 
Vancouver  Branch,  Vancouver,  B.C. 
Branch,  Victoria,  B.C. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


faim .  I 


FAIRBANKS- 
MORSE 


Ut 


.V, 


V 


IP 


BB 


An  Achievement 
in  Mechanics 

EACH  individual  department  of  The  Canadian 
Fairbanks-Morse  Company,  Limited  has  given 
industrial  Canada  a  new  conception  of  achievement  in  mechanics. 
Each  department  has  established  a  100%  quality  and  service 
standard.  This  is  what  enables  Fairbanks  valves  to  stand  pre- 
eminent wherever  valves  are  used. 

When  an  engineer  specifies  Fairbanks  valves,  he  knows  that  he 
has  selected  not  only  quality  of  material  but  workmanship  that 
guarantees  perfect  operation. 

He  is  satisfied  with  the  reputation  and  service  of  the  institution 
that  stands  behind  them.  He  acknowledges  an  achievement  in 
mechanics. 

Wherever  pipe  lines  are  laid — in  Canada's' great  industrial  plants 
— in  her  immense  water  systems — in  mines  and  mills — Fairbanks 
valves  are  giving  a  service  that  is  marked  by  the  100%  seal  of 
quality,  the  standard  of  The  Canadian  Fairbanks-Morse  Co. 
Limited. 

Our  nearest  branch  will  give  you  the  benefit  of  this  service,  Our 
experts  will  help  you  in  selecting  valves  and  everything  mechani- 
cal that  you  require.   Make  our  catalogue  your  buying  guide. 

The  Canadian  FairbanKs-Morse  Co. 

Limited 

Canada's  Departmental  House  for  Mechanical  Goods 


Halifax  St.  John  Quebec  Montreal 
St.  Catharines  Windsor  Winnipeg  Regina 
Saskatoon    Calgary    Vancouver    Victoria 


Ottawa      Toronto       Hamilton 


,  AUTOMOTIVE  EQUIPMENT 


RAILWAYS  SUPPLIES- 


TRANSMISSION 


MACHINE  TOOLS 


DYNAMOS  AND  SUPPLIES 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 


THE  JOURNAL  OF 
THE  ENGINEERING  INSTITUTE 

OF  CANADA 


Published  Monthly  at  176  Mansfield  Street,  Montreal 

By 

THE      ENGINEERING      INSTITUTE      OF      CANADA 

INCORPORATED   IN    1887   AS 
THE  CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS 


Entered   at  the   Post  OmcE,   Montreal,    as   Second  Class  Matter 


VOLUME  III  MONTREAL,  DECEMBER  1920  NUMBER  12 


Railway  Construction  with  the  Royal  Engineers  in  Palestine 

Bridging  the  Suez  Canal,  building  the  Desert  Railway,  difficulties  in  maintenance, 
fighting  the  Turks,  commercial  possibilities  of  the  Desert  Railway. 

Lt.-Col  G.  A.  Walkem,  M.E.I.C. 
Read  at  the  Western  Professional  Meeting,  Banff,  B.C.,  August,  1920 

You  will  all  remember  in  the  spring  of  1915  the  campaign  was  not  a  credit  to  the  British  Army;  in  fact 

wonderful  attack  that  the  Turk  made  on  the  Suez  Canal,  a  high  official  sent  out  from  England  sarcastically  asked 

They   came   down    from    Palestine   and    brought    their  the  General  in  charge  whether  he  was  defending  the  Suez 

transport  and  field  artillery  one  hundred  and  fifty  miles  Canal  or  whether  the  Suez  Canal  was  defending  him. 
across  the  Sinai  Desert.     It  was  a  most  wonderful  feat 

and  it  awoke  the  British  to  the  danger  of  attack  from  Brid£in£  the  Suez  Canal 

that  quarter.  s    s 

The  British  troops  were  held  on  the  West  bank  of  the  The  bridge  to  cross  the  Suez  Canal  was  put  in  by 

Suez  Canal.     The  Suez  Canal  runs  North  and  South,  and  the  Egyptian  State  Railway.     In  peace  time,  before  the 

not  East  and  West  as  is  generally  supposed.     When  the  War,  to  take  care  of  the  heavier  rolling  stock  and  heavier 

Turks  got  to  the  Suez  Canal  after  marching  across  the  traffic  the  Egyptian  State  Railway  found  it  necessary  to 

Sinai  Desert  they  were  exhausted.     They  had  no  water,  replace  a  number  of  their  iron  bridges.    They  had  three 

as  there  was  no  water  on  the  Sinai  Desert  that  human  bridges  up  in  the  Soudan,  which  they  used  to  bridge  the 

beings  could  drink,  and  they  were  "all  in".    The  British  Canal.     Two  piers  were   built   in  (he  Canal  an  equal 

did  not  cross  to  attack  them,  but  the  Turks  made  an  distance  from  each  bank,  and  two  of  the  spans  were  used 

attack  on  the  British  across  the  Canal.     Some  of  them  as  fixed  spans  and  formed  the  shore  part  of  the  bridge, 

managed  to  get  across  by  swimming.    They  had  a  few  The  third  span  was  the  longest  and  was  a  swing  span, 

collapsible  boats  they  had  brought  with  them,  which  they  One  end  of  it  was  pivoted  on  the  concrete  pier  on  the 

launched,  and  they  actually  launched  a  mine  in  the  Bitter  West  side  of  the  bank,  and  the  other  end  was  permanently 

Lakes,  which  mine  damaged  a  ship.     This  part  of  the  carried  by  means  of  a  floating  pontoon  equipped  with 
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hydraulic  jacks  to  raise  and  lower  the  bridge  a  slight 
amount.  The  bridge  stayed  open  all  day,  or  when 
traffic  was  passing  through  the  Canal.  The  railway  was 
allowed  so  many  hours  at  night  to  pass  their  traffic  across 
the  bridge.  When  the  time  came  the  span  was  swung 
around  into  place  and  lowered  from  the  ponton  on  the 
east  pier.  When  the  operation  of  transferring  from  the 
east  to  the  west  bank,  or  vice  versa,  was  finished  the  end 
of  the  bridge  was  jacked  up  once  more,  the  pontoon  taking 
the  weight,  and  it  was  swung  open.  This  was  feasible 
because  there  is  practically  no  tide  in  the  Mediterranean, 
the  extreme  being  one  foot  or  perhaps  eighteen  inches. 

The  Desert  Railway 

A  new  defense  scheme  was  decided  on,  and  it  was 
resolved  to  run  light  railways  out  into  the  Desert,  and  to 
make  the  advance  posts  fifteen  miles  from  the  Canal. 
About  six  or  eight  of  these  railways  were  constructed, 
starting  from  various  points  along  the  canal,  from  Port 
Said  to  Suez.  They  were  two  foot  gauge,  with  the  track 
in  sections  on  steel  sleepers,  the  whole  being  laid  down  in 
sixteen  foot  lengths.  These,  however,  did  not  prove  very 
satisfactory.  They  found  that  they  could  not  transport 
large  forces  of  men  and  provisions  on  railways  of  that 
kind.  Their  usefulness  is  extremely  limited,  and  about 
one  year  after  the  attack  it  was  decided  to  build  a  stand- 
ard gauge  railway  40  kilometres,  or  roughly  25  miles, 
out  into  the  Desert. 

Kantara,  which  was  forty  kilometers  from  Port  Said, 
was  chosen  as  the  point  to  start  the  railwav.  This  place 
is  at  the  end  of  the  caravan  route,  over  which  route  from 
time  immemorial  armies  from  Egypt  have,  gone  out  to 
attack  Palestine,  and  armies  from  Palestine  have  come 
down  to  attack  Egypt.  It  runs  near  the  sea  coast,  and 
is  undoubtedly  the  very  path  that  Joseph  and  Mary  with 
the  infant  Jesus  went  over  on  their  flight  into  Egypt. 
The  Sinai  Desert  is  the  desert  where  Moses  and  the 
children  of  Israel  are  reputed  to  have  wandered  for  forty 
years,  and  the  only  way  to  cross  the  Desert  is  by  the  route 
above  mentioned,  which  follows  the  sea.  Not  that  the 
sea  helps  any,  because  an  immense  sand  dune  has  been 
washed  up  by  the  Mediterranean,  but  under  certain 
circumstances  transport  might  be  brought  along  in  boats. 

Construction  Methods 

In  the  construction  of  the  railway  we  did  not  follow 
the  English  method  but 'used  what  we  call  the  American 
construction.  We  had  75  lb.  steel  rails,  standard  sleepers 
made  of  fir,  jarrah  wood,  or  in  fact  anything  that  was 
available  at  various  times.  Some  of  the  sleepers  were 
hardwood  and  were  hewed,  but  the  most  of  them  were 
•awn.  The  rails  for  the  first  section  of  the  line  came  from 
the  Si  alls,  but  eventually  a  rolling  mill  was  started  in 
India  and  the  last  material  all  came  from  there.  We 
used  bearing  plates  under  each  rail,  we  broke  joints, 
and  we  buill  the  railway  in  every  way  equal  to  the  best 
American  practice. 

Owing  to  the  unlimited  space  which  we  had  we  were 
able  to  adopt  one  standard  frog  for  the  whole  system  — 
a  No.  7.     When  we  first  started  out  we  had  a  few  eights 


and  one  or  two  tens,  but  these  were  afterwards  taken  up 
and  nothing  but  No.  7  frogs  used.  I  dare  say  that  this 
is  the  first  time  on  record  where  a  railway  has  been  built, 
all  sidings  and  yards  put  in,  with  only  one  style  of  frog. 

We  got  our  railway  material  landed  at  Port  Said  or 
Alexandria.  At  Alexandria  or  Port  Said  if  it  came  from 
America,  and  at  Suez  if  it  came  from  India.  If  it  was 
landed  at  Alexandria  it  was  hauled  by  the  Egyptian 
State  Railway  and  unloaded  on  the  west  bank.  If  it 
was  landed  at  Port  Said  or  Suez  it  was  put  into  lighters 
and  brought  up  to  Kantara,  where  we  unloaded  it. 
Eventually  we  built  our  own  docks  and  unloaded  all  this 
material  right  at  the  site  of  Kantara. 


Rolling  Stock 

Our  rolling  stock  consisted  firstly  of  locomotives 
which  were  built  in  England  fifty  years  ago;  to  be  more 
exact  in  1868,  which  the  Egyptian  State  Railway  found 
much  too  light  for  their  ordinary  traffic,  and  which  they 
practically  scrapped.  These  were  stored  at  the  back  of 
the  round-houses  when  the  War  broke  out  and  they  were 
resurrected,  overhauled  in  the  shops  in  Cairo,  and  delivered 
to  us  to  operate  the  military  railway.  The  trucks  were 
old  trucks,  also  requisitioned  from  the  Egyptian  State 
Railway,  but  what  we  called  stiff -legged  stock  —  no 
bolsters,  and  very  hard  on  the  track.  These  were  sup- 
plemented later  by  four  wheeled  coal  wagons  built  in 
England,  and  with  this  stock  the  campaign  was  conducted. 
Later  on  a  few  more  Baldwin  locomotives  were  got  from 
the  Egyptian  State  Railway,  and  some  more  freight 
locomotives  from  the  London  &  Northwestern,  but  these 
were  not  very  satisfactory.  You  can  imagine  that  with 
this  class  of  stock  on  a  new  railway  over  a  desert  derail- 
ments would  be  frequent. 

Labour 

The  entire  railway  was  built  with  hand  labour.  There 
was  not  a  mechanical  appliance  on  the  job.  The  labor 
was  done  by  Ascaries,  who  are  natives  who  have  served 
their  time  in  the  Egyptian  Army  and  have  been  transferred 
to  the  reserve.  After  their  transfer  to  the  reserve  they 
are  still  liable  to  serve  a  year,  and  they  were  called  up 
for  the  particular  purpose  of  working  on  the  construction 
of  the  railway.  Besides  these  to  do  the  rough  work  we 
eventually  enlisted  56,000  of  the  fellahin.  These  however 
were  not  for  railway  purposes  alone,  but  were  to  do  the 
general  work  required  in  a  campaign  of  this  kind,  such 
as  handling  the  army  supplies,  doing  the  sanitary  work, 
cleaning  camps,  etc. 

The  Ascaries,  whom  we  used  principally  in  building 
the  railway,  are  very  fine  men.  They  were  divided  into 
gangs  under  their  native  officers,  and  one,  two  or  three 
gangs,  as  the  case  might  be,  worked  on  a  shift.  The 
skilled  work  was  either  done  or  supervised  by  a  company 
of  the  Royal  Engineers.  There  were  actually  two 
companies  on  construction,  each  consisting  of  240  sappers. 
These  men  did  the  spiking,  bolting  up,  and  the  skilled 
work  generally  required  in  the  construction  of  a  railway, 
while  the  Ascaries  carried  the  rails,  the  sleepers,  did  the 
earth  work,  and  generally  all  the  rough  labor.  These  men 
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used  a  basket  and  what  is  called  a  fass.  A  fass  is  some- 
thing between  a  hoe  and  a  mattock.  It  has  a  wide 
mouth  and  the  basket  is  put  between  the  feet  and  the 
sand  raked  into  it  with  the  fass.  One  man  will  fill  baskets 
for  twelve  or  fifteen  men,  and  it  is  incredible  what  a  lot 
of  work  they  will  do  in  this  way. 

We  worked  double  shifts;  that  is  one  railway  company 
worked  eight  hours,  when  the  other  took  over,  and  we 
built  roughly  a  mile  a  day.  The  material  was  all  loaded 
on  railway  trucks  down  in  the  Canal,  in  units  consisting 
of  a  complete  quarter  of  a  mile  of  track;  that  is  enough 
sleepers,  rail,  spikes,  bearing  plates,  etc.  to  lay  a  complete 
quarter  of  a  mile.  When  the  construction  gang  went  out 
in  the  morning  they  took  two  of  these  with  them,  and 
their  day's  work  was  completed  when  these  had  been 
unloaded  and  put  in  the  track. 

Difficulties  with  Sand 

In  the  Sinai  Desert  it  very  seldom  rains,  and  for  one 
hundred  and  fifty  miles  we  never  had  a  culvert  or  a  bridge 
except  at  the  Wadi  El  Arish  or  "Ancient  River  of  Egypt". 
The  line  was  not  ballasted  except  with  sand,  and  while 
sand  makes  a  very  excellent  bed  it  has  its  disadvantages. 
In  the  Spring  we  get  a  hot  wind  from  the  South  for  three 
days  at  a  time,  and  this  wind  is  so  strong  that  the  particles 
of  sand  are  carried  and  they  actually  flail  you.  To  go 
against  the  wind  you  have  to  hold  up  your  hand  to 
protect  your  face.  During  that  time  the  sand  drifts  like 
snow.  It  would  fill  up  the  cuts,  and  not  only  that  but 
it  would  undermine  the  sleepers,  so  that  when  the  storm 
was  over  you  would  find  your  cuts  half  filled  and  your 
banks  had  blown  away.  That,  fortunately,  only  happened 
during  the  months  of  January,  Februarv,  March  and 
April. 

Coping  with  Sand  Difficulty 

There  grows  on  the  Sinai  Desert  a  shrub  called 
Camel  Thorn.  This  shrub  is  very  much  like  our  sage  brush. 
We  used  to  send  out  gangs  to  scour  the  desert  and  to 
gather  this  camel  thorn,  which  was  brought  in  by  means 
of  camels  to  the  side  of  the  railway.  We  made  hedges 
of  this  by  sticking  the  ends  of  the  shrub  in  the  sand. 
The  hedges  would  be  in  three  or  four  successive  rows, 
starting  from  the  tops  of  the  banks  alongside  the  cuts 
and  continuing  outward.  On  the  slopes  or  fills  we  started 
a  row  about  a  foot  below  the  top  of  the  bank,  and  if 
the  fill  was  high  enough  we  continued  rows  right  down 
the  bank,  three  feet  apart. 

We  found  that  this  was  very  effective  to  take  care  of 
the  individual  storm  which  was  blowing  at  that  time,  but 
sand  is  not  like  snow,  and  if  you  allow  it  to  pile  up,  the 
result  is  that  you  just  raise  your  bank  a  little  and  then 
the  sand  drifts  into  the  cut  as  badly  as  ever. 

Another  trouble  was  that  this  shrub  used  to  dry  out 
rapidly  after  it  was  planted,  and  the  sparks  from  the 
locomotive  set  it  on  fire  and  it  burnt  up. 

As  I  said,  sand  is  not  like  snow.  You  cannot  let 
your  cuts  fill  up  and  trust  to  the  Spring  to  thaw  them  out. 
After  each  storm  we  went  into  the  cuts  and  shovelled 
them  well  back;  that  is  we  removed  the  sand  from  the 
sleepers  for  about  five  feet  from  each  end.     This  gave  us 


some  lee- way  to  take  care  of  the  next  storm.  To  do  this 
on  the  line  between  Kantara  and  Rafa,  which  is  150 
miles,  we  had  5,000  men  of  the  Egyptian  Labor  Corps. 

That  will  be  one  of  the  problems  in  the  commercial 
operation  of  the  line ;  how  they  are  going  to  keep  it  clear 
of  sand.  The  sand  on  the  desert  shifts  all  the  time.  The 
slightest  wind  blows  it  and  there  are  some  parts  of  the 
desert  where  the  sand  is  extra  fine,  where  it  is  impossible 
to  keep  it  clear.  A  branch  of  the  railway  ran  four  miles 
down  to  the  sea,  to  a  general  hospital.  Eventually  as 
the  campaign  progressed  this  hospital  was  taken  out  and 
moved  further  up  the  line,  but  the  track  was  left  there 
for  the  Winter.  In  the  Spring  when  we  went  to  remove 
the  steel  we  found  that  the  sand  had  filled  the  cuts  in 
some  places  so  that  the  telegraph  wires  were  completely 
covered.  No  snow  plow  is  any  good  to  handle  this. 
A  street  sweeper  or  something  of  this  kind  might  do  the 
work.  There  was  a  suggestion  to  rig  up  a  cement  car 
and  spray  the  sides  of  the  fills  with  a  mixture  of  water 
and  cement,  and  thus  stop  the  sand  from  blowing  and  the 
ties  undermining.  We  had  no  facilities  for  trying  this 
experiment  however,  but  undoubtedly  it  will  be  tried 
some  time. 

Although  the  original  idea  was  only  to  run  the  railway 
out  to  Pelusium  it  was  finally  decided,  after  the  attack 
of  Romani,  to  run  right  across  the  Desert.  Some  com- 
panies of  the  Royal  Engineers  were  brought  out  from 
England,  and  they  were  amalgamated  and  formed  into 
what  was  called  the  Railway  Operating  Division  of  the 
Royal  Engineers.  They  took  over  after  the  construction 
parties  and  operated  the  railway. 

When  I  joined  the  Royal  Engineers  I  told  them  that 
I  was  a  Mechanical  Engineer,  presuming  that  they  would 
put  me  in  the  mechanical  department,  but  that  is  not 
the  British  Army's  way,  and  they  gave  me  charge  firstly 
of  the  maintenance  of  the  railway  —  a  Civil  Engineer's 
job  —  then  charge  of  the  construction  of  a  portion  of  the 
double  tracking,  constructing  of  the  yards,  etc.  Eventually 
we  double  tracked  the  line. 

The  operation  of  the  railway  was  a  hard  proposition. 
No  water  could  be  got  for  our  locomotives  and  we  had  to 
rig  up  water  tanks  and  haul  the  water  across  the  Desert 
for  the  locomotives,  for  the  working  parties  out  ahead, 
and  for  10,000  troops  out  ahead  of  the  working  parties 
acting  as  a  screen,  together  with  their  camels,  etc.  The 
water  was  got  from  the  Sweet  Water  Canal  after  it  had 
been  chlorinated  and  purified  by  the  water  companies  of 
the  Royal  Engineers.  Eventually  they  ran  a  10"  and 
12"  lap  welded  steel  pipe  across  the  Desert.  This  was 
absolutely  necessary  for  the  operation  but  did  not  help 
in  the  construction  very  much. 

We  had  fights  at  various  places  along  the  line  where 
the  Turks  made  a  stand.  The  first  was  at  Romani,  the 
second  at  El  Arish,  the  third  at  Rafa,  the  fourth  at  Gaza, 
and  the  fifth  and  final  one,  seven  miles  north  of  Jerusalem. 

Floods 

The  work  started  in  January  1916,  and  we  were 
about  a  year  and  a  half  getting  to  Rafa  —  150  miles. 
When  we  got  to  Rafa  the  character  of  the  country  changed. 
Instead  of  sand  we  got  clay,  and  instead  of  absolute  dry- 
ness we  got  torrential  rains  between  November  and  May 
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This  country  is  not  timbered,  as  there  is  no  timber  in 
Palestine  or  Syria.  The  rain  that  falls  in  the  Judean 
hills  all  goes  down  around  the  end  of  the  Dead  Sea  and 
into  the  Mediterranean  through  the  Wadi  Ghuzza  near 
Gaza. 

As  it  was  impossible  to  get  steel  for  bridges,  and  as 
the  railway  had  to  be  pushed  forward,  instead  of  building 
permanent  bridges  we  made  deviations  and  went  through 
the  bottoms  of  the  wadis.  When  we  saw  a  heavy  rain, 
or  what  was  practically  a  cloud  burst,  we  looked  out  for 
trouble.  We  got  out  first  trouble  about  the  first  of 
November,  when  the  troops  were  pretty  well  forward. 
I  was  stationed  in  Kantara  at  the  time.  I  had  resident 
engineers  at  various  parts  of  the  line,  and  I  got  word 
from  Gaza,  from  my  engineer  there,  that  the  river  was 
in  flood  and  was  running  four  to  six  feet  over  the  track. 
We  had  anticipated  something  like  this  and  we  put  a 
watchman  on  the  East  bank  with  a  telephone.  His  duty 
was  to  walk  across  to  the  other  bank  and  back  every  half 
hour.  He  started  across  ere  night  on  dry  sleepers,  but 
before  he  got  within  a  hundred  yards  of  the  other  shore 
the  water  had  started  to  ccme  up,  and  he  had  to  run,  and 
before  he  was  safely  to  the  bank  there  was  water  over  the 
track.  It  was  impossible  to  actually  do  anything  when 
the  food  was  on  but  prepare  for  its  subsidence.  We 
gathered  huge  bodies  of  laborers  on  either  side  of  the 
wadi  with  sand  bags,  which  they  filled,  and  as  the  water 
started  to  go  down  we  followed  it  out.  The  track  was 
buried  in  debris  of  all  kinds  —  dead  camels,  dead  Turks, 
artillery  trucks,  telephone  reels,  mud,  hay,  etc.  etc.  The 
natives  carried  this  all  away  with  their  hands,  eventually 
picking  up  the  track  bodily  with  their  hands,  instead  of 
usirg  jacks,  and  packing  underneath  with  sand  bags. 
They  worked  in  the  water,  rolling  up  their  "gharabies", 
and  as  they  wear  no  shoes  or  stockings  this  work  was  not 
a  hardship  on  them. 

Eventually  we  got  the  whole  line  lifted  and  packed 
except  for  a  space  in  the  center,  where  the  water  was  still 
roarirg  through  like  a  mill  race.  We  built  here  a  culvert 
consisting  of  twelve  75  lb.  36  foot  steel  rails  laid  on 
sleepers  and  sand  bags  on  each  end  for  about  twelve 
feet,  leaving  a  12  foot  sluice  in  the  center.  We  then 
worked  a  construction  train  across,  and  while  it  looked 
as  if  it  would  derail  every  minute,  and  the  track  sank 
and  squirted  water  up  into  the  engineer's  face,  by  going 
dead  slow  we  got  across  safely.  We  then  picked  up  the 
low  places  and  ordered  a  freight  train  which  was  waiting 
at  the  end,  forward.  We  got  a  pusher  engine  on  the  back 
of  this,  and  by  going  dead  slow  managed  to  work  this 
train  across.  Between  trains  we  would  better  our  track 
and  eventually  would  get  it  into  shape  for  fast  running 
once  more.  The  first  train  that  went  through  wakened 
the  Engineer  in  Gaza  and  he  came  out  of  his  tent  to  see 
what  was  the  matter.  He  had  not  figured  on  getting  a 
train  through  for  a  week,  and  this  particular  train  was 
got  through  in  just  over  twenty-four  hours.  This  could 
not  have  been  handled  in  this  way  except  for  the  fact 
that  we  had  plenty  of  labor.  Until  we  got  the  bridge 
finished  on  the  16th  of  February  we  had  this  trouble, 
and  I  think  we  must  have  used  a  quarter  of  a  million 
sand  bags  there,  at  roughly  a  shilling  each. 


Our  next  trouble  was  the  cotton  soil.  When  we  had 
the  rain  there  was  a  portion  of  the  track  from  Ascalon  to 
Lydda  that  would  almost  entirely  disappear.  To  look  at 
it  you  would  not  know  a  track  was  there.  Although  the 
country  was  full  of  sand  we  could  not  spare  the  personnel 
or  the  equipment  at  that  time  to  operate  ballast  trains, 
as  we  had  to  feed  about  300,000  troops  at  the  front. 
We  therefore  let  the  line  sink,  cleaning  the  mud  off  the 
top  of  the  rails  as  best  we  could,  until  we  thought  it  was 
absolutely  dangerous,  and  then  we  would  pick  it  up. 

The  country  through  there  is  all  old  Biblical  country. 
We  ran  a  spur  out  to  Beer  Sheba,  which  is  where  Abraham 
and  Sarah  lived  and  is  the  first  place  mentioned  in  Genesis. 
We  ran  through  Gaza,  which  was  where  Samson  carried 
away  the  pillars  of  the  temple,  and  Delilah  is  reputed  to 
have  come  from  about  six  miles  away,  at  a  place  also  on 
the  line. 

The  old  crusaders  used  Ascalon  as  their  headquarters. 
From  there  they  marched  up  and  down  the  coast  and 
from  it  attacked  Jerusalem.  Lydda  is  where  St.  George, 
the  patron  saint  of  England,  is  supposed  to  be  buried. 
The  burial  place  is  now  a  mosque. 

To  go  back  to  the  campaign  and  leave  the  railway 
for  awhile. 

Fighting  the  Turks 

We  fought  at  Romani,  which  is  twenty-five  miles 
from  Kantara.  We  again  fought  at  El  Arish,  which  is 
about  two-thirds  across  the  Sinai  Desert;  we  fought  at 
Rafa,  which  is  on  the  border  of  Asia  Minor;  and  for  five 
months  we  lay  holding  a  line  from  Beer  Sheba,  through 
Gaza,  and  down  to  the  Mediterranean.  We  attacked 
once  here  and  were  repulsed.  Eventually  however  we 
defeated  the  Turks  severely  here  and  they  retreated  to  a 
line  seven  miles  north  of  Jerusalem  and  seven  miles  north 
of  Jaffa  on  the  coast.  They  held  the  line  from  the 
Mediterranean  to  the  Jordan  River,  right  across  the 
Judean  hills.  The  Germans  had  when  they  retreated 
destroyed  the  railway  going  up  to  Jerusalem.  They  had 
started  also  to  build  a  railway  down  to  Gaza  to  meet  us, 
but  they  did  not  get  it  completed  as  far  as  that.  We 
took  this  line  and  eventually  took  the  Jerusalem  line, 
but  we  could  make  very  little  use  of  it  as  it  was  metre 
gauge  with  very  light  rails.  We  eventually  standardized 
it.  The  British  held  the  line  from  North  of  Jerusalem 
to  the  Red  Sea  from  about  Christmas  1917  until  the 
final  advance  in  September  1918,  when  they  drove  back 
and  absolutely  wiped  out  the  Turkish  army. 


Rebuilding  Narrow  Gauge  Lines 

During  the  period  mentioned  we  extended  our  line 
through  the  cotton  soil  up  to  Lydda,  where  we  met  the 
French  railway  —  a  metre  gauge  —  running  from  Jaffa  to 
Jerusalem.  We  took  this  up  and  re-laid  it  with  standard 
gauge  track.  We  first  tried  to  operate  the  metre  gauge 
to  feed  our  men  in  Jerusalem  and  in  the  valley  of  the 
Jordan,  but  were  not  able  to  get  very  much  tonnage 
over  the  railway.     From  Artuf  to  Jerusalem  is  a  straight 
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2%  grade  without  a  let  up  except  at  crossing  places  — 
roughly  57  kilometres.  This  railway  runs  up  a  canyon 
which  compares  very  favorably  for  its  scenery  with  the 
Kicking  Horse  Canyon,  except  that  it  is  a  dry  water- 
course for  ten  months  of  the  year. 

The  French  when  they  built  this  railway  never 
tunnelled  a  hill;  they  went  around.  They  used  little 
steel  and  brought  stone-masons  from  Bethlehem  and 
built  retaining  walls  where  we  would  tunnel.  They  did 
most  excellent  work,  and  they  had  miles  and  miles  of 
cut  stone  retaining  walls,  which  must  have  taken  infinite 
labor  to  build.  When  we  standardized  this  road  we  tried 
to  follow  their  curves  and  grades,  but  with  our  heavy 
rolling  stock  and  75  lb.  steel  we  found  the  curves  were 
so  sharp  that  we  had  extreme  difficulty.  It  was  figured 
out  that  we  would  be  able  to  haul  13  wagons  of  10  tons 
each  with  one  locomotive,  instead  of  which,  owing  to  the 
curvature,  all  we  could  handle  was  10  wagons  with  two 
locomotives.  I  was  supplied  with  a  push  trolley  for 
inspection  purpose,  pushed  by  two  natives  who  ran  along 
the  rails,  and  I  would  ride  up  to  Jerusalem  on  one  of  the 
trucks  with  the  trolley,  and  ride  back  almost  to  Lydda 
without  a  push  from  the  Ascaries  who  operated  the  trolley. 

In  the  operation  of  the  main  line  before  it  was  double 
tracked  I  think  we  made  a  record.  With  passenger 
trains,  hospital  trains  and  goods  trains  we  one  day 
operated  twenty-six  trains  each  way  over  a  single  track. 
This  could  only  be  done  where  stations  are  close  together, 
and  we  put  them  on  this  section  of  the  line  every  43^ 
kilometers. 

We  had  lots  of  personnel,  as  we  drafted  men  who 
had  had  experience  in  railway  operation  from  the  fighting 
units. 

Maintenance 

The  uncertainty  about  maintenance  of  track  in 
Palestine  is  that  you  can  never  tell  where  the  water  is 
coming.  We  would  build  a  culvert  where  we  had  a  wash- 
out, and  the  next  rain  would  wash  the  track  out  a  couple 
of  hundred  feet  up  the  line,  while  this  culvert  would  be 
practically  dry.  Eventually  we  got  over  the  water 
difficulty  by  using  our  Egyptian  labour  corps  to  build  a 
little  canal  on  each  side  of  the  track,  from  Rafa  practically 
up  to  Ludd. 

I  am  often  asked  if  the  road  will  be  a  paying  proposi- 
tion. It  was  built  as  a  war  measure.  Palestine,  and 
especially  lower  Syria,  is  a  marvellous  country.  The 
Turks  had  taken  all  the  young  men  away  and  left  only 
the  women  and  the  old  men  behind.  The  people  of  the 
country  use  a  wooden  plough  drawn  by  a  little  donkey  yoked 
with  a  heifer,  just  the  same  as  they  did  in  the  days  of 
Christ,  and  merely  tickle  the  soil,  turning  it  up  three  or 
four  inches.  They  sow  their  seed  on  the  ground  before 
ploughing,  and  when  the  ploughing  is  done  the  villager 


puts  his  plough  over  his  shoulder  and  takes  it  home  to  the 
village.  They  get  marvellous  barley  crops  there.  On 
the  ditch  we  dug  we  threw  the  waste  pretty  well  out  in 
the  fields.  The  natives  came  along  and  sowed  their 
crops  in  this  soil,  and  where  it  was  scattered  you  saw 
barley  from  six  to  seven  feet  high,  that  you  could  not 
push  your  way  through,  whereas  in  the  fields  it  was 
thin  and  not  more  than  two  feet  high,  but  was  good  barley 
and  a  good  crop.  It  shows  that  if  modern  agricultural 
machinery  were  used  to  plow  this  country  thoroughly,  an 
immense  amount  of  grain  could  be  grown.  They  also 
have  magnificent  o'.ive  and  orange  groves. 

It  will  undoubtedly  also  be  a  connecting  link  between 
Africa  and  Asia,  and  eventually,  if  the  country  is  admin- 
istered by  England,  I  have  no  hesitation  whatever  in 
saying  that  it  will  be  a  paying  proposition. 

Before  we  finished  we  put  an  express  on  that  started 
from  Jerusalem  in  the  afternoon  about  three  o'clock  and 
got  to  Cairo,  over  the  Egyptian  State  Railway,  by  one 
o'clock  the  next  day.  This  is  different  from  the  old  days, 
when  tourists  and  pilgrims  used  to  visit  Jerusalem.  They 
used  to  go  up  by  boat  to  Jaffa,  and  some  times  if  the  surf 
was  rolling  they  had  to  wait  and  make  two  or  three  trips 
before  they  could  land. 

We  did  not  have  many  wrecks,  taking  everything 
into  account.  I  dare  say  that  this  was  the  only  line  that 
was  platted  with  what  I  call  a  sleeper  diagram.  We 
would  get  a  cargo  of  Douglas  fir  ties,  then  a  cargo  of 
Australian  hardwood,  then  a  cargo  of  jarvah  wood  from 
Asam.  I  knew  just  where  these  sleepers  were  used,  and 
if  there  was  a  derailment  at  any  point  where  the  Douglas 
fir  or  hardwood  sleepers  were  laid  I  did  not  bother  about 
it.  If  the  jarrah  wood,  I  ordered  out  big  gangs,  because 
I  knew  that  for  the  distance  that  the  derailed  truck  or 
trucks  were  dragged  (and  it  was  usually  a  half  a  kilometre) 
that  every  one  of  these  ties  would  be  broken,  so  that  we 
would  have  to  tear  up  the  entire  track  and  replace  it. 

There  were  no  brakes  on  the  trucks  —  not  even  hand 
brakes.  They  used  three  links  for  coupling  up  and  had 
what  they  called  shunting  poles  for  use  of  the  shunters. 
You  can  imagine  when  you  rode  in  the  guards  van  at  the 
end  of  a  train  of  this  kind,  and  the  locomotive  would 
take  up  slack,  the  jerk  at  the  end  was  tremendous.  Very 
often  the  train  pulled  apart,  when  the  back  part  of  the 
train  would  run  down  the  grade  until  it  came  to  an 
up-grade,  when  it  eventually  came  to  rest. 

The  building  of  the  railway  was  a  great  feat,  princi- 
pally through  the  difficulties  encountered.  It  was  very 
hot,  the  water  difficulty  was  tremendous,  and  altogether 
the  building  was  a  magnificent  feat,  and  it  gave  me  a 
great  respect  for  the  Royal  Engineers.  I  had  the  idea 
that  they  had  set  rules  and  they  had  to  stick  to  these 
rules.  This  may  apply  to  the  field  companies,  but  the 
railway  troops  certainly  could  get  out  and  do  a  job  when 
they  wanted. 
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Practical  Applications  of  Electric  Welding 

Survey  of  electric  welding  methods,  resistance,  carbon  arc,  metallic  arc  and   quasi-arc; 

methods  of  application,  tables  of  power  consumption,  etc. ; 

training  the  welder,  protection  devices. 

F.  P.  Vaughan,  M.E.I.C. 
Read  at  the  Eighth  General  Professional  Meeting,  Halifax,  N.S.  October  15th,  1920. 


Electric  Welding  is  a  subject  that  should  be  of 
particular  interest  to  the  engineer,  and  during  the  late 
war,  much  research  work  was  carried  on  in  an  effort  to 
conserve  both  material,  and  labor,  by  manufacturers 
of  war  material  and  by  the  possibilities  offered  by  its 
application  to  the  ship-building  industries,  and  as  a 
direct  result,  much  of  the  ignorance  and  mystery,  in 
which  this  subject  was  surrounded,  has  been  cleared 
away,  and  we  find  to-day,  that  electric  welding  is  rapidly 
taking  its  place  in  modern  engineering,  and  Industrial 
work. 

The  Resistance  Process 

The  Resistance  or  Incandescent  process,  known  as 
the  Thompson  process,  is  especially  adopted  for  manu- 
facturing work,  where  more  or  less  standard  welds  are 
to  be  made,  and  is  used  for  butt  lap  and  spot  welding 
and  also  special  methods,  known  as  ridge,  point,  and 
projecting  welding. 

This  process  consists  of  passing  a  large  amount  of 
current  through  the  two  pieces  of  metal  at  the  point  to 
be  welded;  the  current  being  largely  in  excess  of  that 
which  the  metals  can  carry.  The  point  of  greatest 
resistance  is  the  point  to  be  welded  and  it  is  there 
that  the  maximum  amount  of  heat  is  developed,  this 
being  sufficient  to  fuse  and  weld  the  metals  together. 

In  making  welds  it  is  important  that  the  distribu- 
tion of  the  temperature  over  the  face  of  the  joint  should 
be  as  uniform  as  possible. 

It  is  not  practical  to  butt  weld  two  pieces  of  different 
areas,  on  account  of  the  necessity  of  uniform  temperature 
distribution,  as  the  smaller  piece  will  become  much 
hotter  than  the  larger  one;  For  the  same  reason  it  is  not 
practical  to  butt  weld  very  large  surfaces,  as  the  current 
will  not  distribute  itself  uniformly  over  the  section. 
The  current  usually  employed  in  this  type  of  welding 
varies  from  40  amperes,  with  a  machine  for  welding 
small  wires  together,  up  to  7,000  amperes,  for  a  machine 
to  butt  weld  wheel  tyres. 

To  obtain  these  large  current  values  it  is  necessary 
to  use  alternating  current,  owing  to  the  difficulty  and 
expense  of  obtaining  direct  current  apparatus  for  these 
large  current  outputs.  The  voltage  required  at  the  weld 
varies  with  this  class  of  work,  but  is  usually  from  5  to 
6  volts.  The  parts  to  be  welded  are  held  between  two 
clamps  which  are  a  part  of  the  welding  machine  and 
terminals  of  low  voltage  and  high  amperage.  The 
clamps  are  brought  together  under  pressure,  completing 
the  circuit  through  the  metal  to  be  welded,  the  current 


passing  to  the  metal  from  one  clamping  electrode  to  the 
other.  These  clamping  terminals  are  usually  water 
cooled. 
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Diagram  Spot  Welder 
Spot  Welding  Mild  Steel  Plates. 


Thickness  of 

Total  Welded 

Plates. 

Thickness. 

Power. 

Time. 

24  S.W.G. 

0.044  in. 

4.3  K.W. 

0.6  sec. 

22    " 

0.056  " 

4.6      " 

0.8  " 

20    " 

0.072  " 

4.7      " 

1      " 

18    " 

0.096  " 

5.3      " 

1.2  " 

16    " 

0.128  " 

6.3      " 

1.8  " 

14     " 

0.160  " 

6.6      " 

1.8  " 

12    " 

0.208  " 

8.0      " 

2.5  " 

10    " 

0.256  " 

9.0      " 

3.0  " 

Power 

Consumption  of  Resistance  Welding  Plants. 

Section  of 

Approximate  Power  Consumption. 

Metal  at  the 

Weld. 

Max.  K.  W. 

Duration  of 

B.O.T.  Units 

per  Weld. 

Weld. 

per  Weld. 

.25  sq.  ins. 

10 

15  seconds 

.075 

.5 

15 

20      " 

.13 

.7 

20 

30      " 

.2 

1 

25 

35      " 

.3 

2 

40 

60      " 

.7 

3 

50 

90      " 

1.25 

5 

65 

208      " 

3.75 

7 

80 

315      " 

70 

9 

95 

400      " 

10.5 

10 

105 

428      " 

12.5 

11 

115 

453      " 

14.5 

12 

125 

475      " 

16.5 

In  the  above  table  the  power  consumption  for  a  given  area  of  weld 
covers  ordinary  bar  iron,  wheel  rims,  tyres,  cycle  rims,  shafting,  and 
piping  and  various  forms  of  rods,  etc. 
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Butt  Welding  Round  Copper  Rods. 


Size. 

Power. 

Time. 

Diameter. 

Area. 

1/4  in. 

0.05  in.  square 

5     K.W. 

4  sees. 

3/8  " 

0.11 

7 

5 

* 

1/2  " 

0.20 

14 

7 

* 

5/8  " 

0.31 

19.5    " 

9 

' 

3/4  " 

0.44 

28 

12 

• 

7/8  " 

0.60 

35 

14 

• 

1 

0.79 

48 

17 

' 

1-1/8  " 

0.99 

63 

21     " 

(1)  While  it  has  been  generally  supposed,  that  spot 
welding  was  limited  to  metal  not  more  than  three-eighth 
of  an  inch  in  thickness,  until  the  recent  developments 
made  by  the  General  Electric  Co.,  Mr.  J.  M.  Wood  of  the 
above  company  states  that  this  supposed  limit  was 
due  rather  to  the  capacity  of  the  apparatus  which  had 
been  available  for  doing  the  work  and  that  the  General 
Electric  Company  had  developed  a  machine  with  a 
welding  current  capacity  of  100,000  amperes  at  20  volts 
and  a  pressure  capacity  of  75,000  lbs.  The  maximum 
current  at  which  it  has  been  used  is  about  72,000  amperes 
and  a  maximum  pressure  30,000  lbs.  The  maximum 
thickness  of  material  welded  was  three  thicknesses  of 
one  inch  plate. 

The  welding  of  mild  steel  gives  the  best  results; 
butt  welds  with  hard  steel  up  to  about  75%  carbon  can  also 
be  successfully  carried  out,  although  in  the  latter  case 
the  points  of  connection  of  the  material  to  the  welder 
are  inclined  to  become  glass  hard  and  often  have  to  be 
annealed  to  prevent  fracture.  The  strength  of  iron  and 
mild  steel  welds  is  greater  than  the  material  itself,  but 
with  high  carbon  steel  wires,  the  weld  strength  is  only 
about  60%  of  the  ordinary  material.  Copper,  gun- 
metal,  brass,  (if  percentage  of  zinc  is  not  too  high), 
aluminum,  nickel  silver  and  their  respective  alloys  butt 
weld  under  proper  working  conditions. 

The  spot  welding  of  light,  solid  and  hollow  ware 
metal  articles  has  revolutionized  the  ordinary  methods 
of  construction,  where  drilling  and  riveting  used  to  be 
employed  and  there  is  hardly  an  industry,  manufacturing 
or  repairing  metallic  articles  where  an  electric  welding 
plant  cannot  be  used  to  great  advantage.  The  rapidity 
of  the  work  and  the  low  power  consumption  of  the  spot 
welder  is  remarkable,  owing  to  the  short  time  the  current 
is  flowing  for  the  actual  welding.  H.  Lemp,  states  that 
the  energy  required  to  bring  iron  to  the  welding  tem- 
perature is  approximately  7  H.P.  minutes  per  cubic 
inch  of  metal. 


Electro-Percussive  Welding 

This  process  as  originally  developed  was  for  work  of 
small  sections;  it  depends  upon  the  discharge  of  a  high 
capacity  condenser  through  the  points  to  be  welded, 
together  with  a  forging  effect  which  is  practically 
simultaneous.  The  apparatus  consists  of  a  small,  direct 
current  generator  in  parallel  with  a  condenser  usually  of 
the  electrolyte  type,  suitable  resistances  and  inductances 
together  with  a  forging  machine  or  welding  tool. 

One  of  the  chief  advantages  in  this  type  of  welding 
is  that  welds  can  be  made  without  any  apparent  change 
in  the  metals  to  be  welded.  The  process  being  practically 
instantaneous,  metals  of  different  melting  temperatures 
can  be  welded  and  also  material  of  unequal  sections. 
There  is  also  a  saving  in  time  as  the  operation  is  very 
rapid.  D.  Hamilton,  and  E.  Oberg  state  that  the  power 
used  in  the  weld  is  one  sixteenth  of  that  required  for 
butt  welding. 

Electro-percussive  welding  has  already  found  applica- 
tion in  the  joining  of  aluminum  wires,  the  welding  of 
platinum  and  nickel,  platinum  and  copper. 

(2)  D.  F.  Miner  of  the  Westinghouse  Co.  states 
that  within  the  last  year  equipment  has  been  developed 
which  successfully  welds  stock  up  to  y2  inch.  The 
same  principle  is  used  but  stored  electromagentic  energy 
replaces  electrostatic  energy,  the  total  time  required  for 
the  weld  being  only  one-tenth  of  a  second.  Tests  show 
strength  of  weld  96,000  lb.  per  sq.  inch  for  steel  to  steel 
and  40,000  lbs.  per  sq.  inch  for  copper  to  steel  and  a 
thorough  fusion  without  oxidation. 

Carbon  Arc  (Barnados)  Process 

This  is  probably  one  of  the  oldest  methods  of  arc 
welding,  having  been  in  use  for  thirty-five  years,  the 
Barnados  patent  having  been  granted  in  1885.  In  this 
process,  the  heat  of  the  arc  is  utilized  to  bring  the  metals 
to  be  joined  to  a  welding  temperature  and  melt  a  filler 
of  the  same  material,  which  is  introduced  into  the  joint, 
to  fill  the  space  between  the  metals  to  be  welded.  The 
system  is  used  at  present  for  practically  all  kinds  of 
repair  work  and  is  extensively  employed  in  iron  and 
steel  construction  work,  ship  yards  and  railway  repair 
work,  foundries,  boiler  shops  and  general  engineering 
work.  The  work  includes  the  dismantling  of  iron  and 
steel  buildings,  bridges  and  ships,  by  cutting  through 
the  girders  with  the  arc,  the  welding  of  cast  iron  and  steel, 
building  up  of  metal  surfaces,  is  a  means  of  saving  worn 
machinery  and  parts,  such  as  shafts,  frames,  cracked 
spindles  and  etc.,  melting  and  cutting  scrap  metal, 
filling  holes  in  castings  and  has  many  other  applications 
too  numerous  to  mention. 

The  electric  carbon  or  graphite  arc  is  used  for  the 
production  of  a  high  temperature  ranging  from  6,000°  F 
to  7,000°  F.  In  welding  with  a  carbon  or  graphite  arc, 
direct  current  is  usually  employed  in  preference  to 
alternating  current,  although  the  latter  is  sometimes 
used. 


(!)    G.  E.  Review,  Vol.  XXI  No.  12.  1918. 


(2)    Journal  A.  I.  K.  E.  June  1920,  vol.  39  No.  C  . 
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The  parts  to  be  joined  are  connected  to  the  positive 
side  of  the  circuit  and  the  carbon  electrode  to  the  negative. 

This  has  two  advantages. 

First.  The  greatest  amount  of  heat  in  an  electric 
arc  is  liberated  at  the  positive  pole. 

Second.  Particles  of  carbon  are  not  carried  into 
the  weld  and  which  is  a  condition  to  be  avoided  in  making 
a  good  weld. 

The  operator  holds  the  carbon  or  graphite  electrode 
by  means  of  an  insulated  holder  and  strikes  an  arc  by 
touching  the  work  with  the  carbon  electrode  and  drawing 
it  back  quick  by  forming  an  arc  of  suitable  length.  The 
operator  then  moves  the  electrode  from  side  to  side  of 
the  weld,  giving  a  semi-circular  motion,  while  at  the  same 
time  moving  the  electrode  along  the  weld.  This  process 
as  originally  used,  was  improved  by  adding  a  fused  metal 
filler  to  the  molten  surface  of  the  metal.  The  carbon 
or  graphite  electrode  process  is  generally  employed 
where  fast  melting  is  required  and  to  heat  over  a  large 
area,  (such  work  as  filling  in  large  holes  in  castings  etc.), 
and  is  always  used  in  cutting.  The  carbon  arc  requires 
a  large  current,  generally  from  250  to  600  amperes  and 
50  to  100  volts;  very  heavy  welding  and  cutting  requiring 
up  to  1500  amperes.  A  graphite  or  hard  carbon  electrode 
about  Yi  to  %  inch  in  diameter  sharpened  to  YL  inch 
point  is  used  for  average  work,  and  lighter  or  heavier 
electrodes  are  used  depending  on  the  requirements  of 
the  work.  The  maximum  currents  for  carbon  electrodes 
are  approximately  as  follows: 

M  inch 100  amperes 

M  inch 300  amperes 

M  inch 500  amperes 

1  inch 1000  amperes 

It  is  necessary  on  account  of  the  large  area  heated 
by  the  flame  of  the  arc  to  use  extreme  care,  so  as  to  avoid 


stresses  and  distortion  due  to  temperature  changes. 
When  cutting  metal,  the  carbon  electrode  must  be  used; 
the  arc  is  held  in  one  position  long  enough  to  fuse  the 
metal  and  allow  it  to  run  off.  The  arc  is  then  advanced 
slowly  along  the  desired  line,  the  molten  metal  dropping 
out  below.  The  width  of  a  cut  with  a  skilful  operator 
is  only  slightly  wider  than  the  diameter  of  the  electrode. 

(3)  The  length  of  a  250  amp.  arc  should  not  be 
less  than  Yi  inch  and  for  a  500  ampere  arc,  should  not 
be  less  than  %  inch.  The  maintenance  of  excessive 
arc  lengths  causes  the  exposed  hot  metal  to  be  rapidly 
oxidized  or  burned.  For  most  purposes  a  250  ampere 
arc  should  not  exceed  a  length  of  1  inch  and  500  ampere 
arc  should  not  be  more  than  1  Yi  inch  long.  The  surfaces 
to  be  welded  should  be  chipped  clean,  and  where  they 
are  scarfed  the  angle  should  be  wider  enough  to  enable 
the  operator  to  draw  an  arc  from  any  point  without 
danger  of  short-circuiting  the  arc. 

On  account  of  the  intense  glare  and  heat  produced, 
the  operator  must  wear  gauntlet  gloves  and  a  shields, 
completely  covering  the  head  and  shoulders  to  protect 
the  skin  and  eyes. 

(4)  Tests  on  a  25  kw.  d.c.  generator  direct  connected 
to  a  gasoline  engine  and  mounted  on  a  truck  required 
20  minutes  to  cut  through  a  15"  I — beam,  and  required 
250  amperes  at  90  to  100  volts. 

Tests  on  an  alternating  current  plant  consisting  of 
4-20kw.  single  phase  transformers  connected  in  multiple 
required  650  amperes  at  50  volts  and  in  an  8  hour  day, 
10  ft.  of  steel  piling  were  cut,  the  cut  varying  from  Yi  inch 
at  the  centre  of  the  pile  to  3Y  inches  at  the  ends.  The 
consumption  being  250  kw.  hours.  By  this  method 
$10.00  a  day  was  saved,  to  say  nothing  of  the  time. 

Cutting  Mild  Steel. 
(Carbon  Electrodes.) 


Thickness  of  Plates. 

Current. 

Rate  of  Cutting. 

1/2  inch 
3/4     " 

1 

1-1/2     " 

2 

275  to   325  amperes 
450  to    550 
650  to    750 
900  to  1000 
900  to  1000 

15  to  20  feet  per  hour 
14  to  18 
12  to  15 
10  to  12 
6  to    8 

The  Metallic  Arc  Process  (Slavinoff) 

About  90%  of  the  electric  arc  welding  that  is  accom- 
plished today  is  by  this  process  a  modification  of  the 
Barnardos  process,  differing  in  that  an  iron  or  steel 
electrode  instead  of  carbon  is  used,  this  being  melted  by 
the  arc  and  serving  to  fill  the  space  between  the  pieces 
to  be  welded.  The  metals  to  be  joined  are  clamped  in 
position  and  connected  to  the  positive  side  of  the  circuit. 
The  edges  of  the  joint  are  beveled  either  from  one  or 


(3)  Elec.  World.    Vol.  74-22.    O.  N.  Eschnolz. 

(4)  S.H.B.E.E.  Sec.  22,  P.  1730. 
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both  sides,  the  bevel  being  so  chosen  to  permit  the  inser- 
tion of  the  electrode  to  within  less  than  0.125  inch  of  the 
surface  to  be  welded.  Chemical  composition,  electrode 
covered  or  bare,  not  over  carbon  0.18%  manganese 
0.55%  phosphorus  0.05%,  sulphur  0.05%,  silicon  0.08%. 
For  welding  iron  and  steel  the  metal  ic  electrode  should 
be  iron  wire  or  high  grade  as  soft  and  pure  as  possible; 
for  welding  other  metals,  the  electrode  should  be  in 
general  the  same  metal  as  the  metal  to  be  welded;  the 
composition  of  the  welding  electrode  is  an  important 
factor  in  determining  the  success  of  the  weld.  Cost  of 
metal  electrode,  8  to  12c.  per  lbs.,  bare,  20  to  75c.  per 
lb.  covered. 

In  the  Barnardos  process,  it  is  difficult  to  prevent 
absolutely  the  introduction  of  carbon  into  the  weld, 
this  is  prevented  in  a  large  degree  by  the  Slavinoff  process, 
as  by  using  a  small  arc  the  carbon  deposit  is  greatly 
reduced  and  the  heat  is  only  spread  over  a  small  area, 
enabling  the  operator  to  deposit  the  metal  very  accurately 
on  the  edges  of  sheets  and  plates  etc.  The  metallic 
arc  process  requires  a  comparatively  low  value  of  current, 
viz,  50  to  200  ampres  and  an  arc  voltage  of  20  volts. 

The  metal  deposited  by  this  method  is  more  uniform, 
and  a  weld  so  made  is  slightly  stronger  and  has  a  smoother 
and  more  regular  appearance  than  one  made  by  the 
carbon  electrode.  For  these  reasons  the  metallic  electrode 
is  usually  employed  when  strength  and  appearance  is 
important. 

The  current  values  corresponding  to  the  various 
electrode  sizes  are  given  in  the  following  table  and  while 
they  may  be  varied  slightly  under  certain  conditions,  they 
represent  safe  average.  The  arc  should  be  kept  constant 
in  length  to  insure  uniformity  in  the  metal  deposited. 


Arc  Welding  Mild  Steel. 
(Metal  Electrodes.) 


Thickness 

Diameter  of 

Current. 

Rate  of  Welding. 

of  Plates. 

Electrodes. 

1/16  inch 

1/32  inch 

35  to    40  amperes 

18  to  20  feet  per  hour 

1/8      " 

1/32    " 

50  to    75 

16  to  18 

1/4      " 

1/16    " 

90  to  120 

10  to  12 

3/8      " 

3/32    " 

110  to  150 

6  to    7 

1/2      " 

1/8      " 

125  to  160 

4 

5/8      " 

5/32    " 

140  to  170 

2H 

3/4      " 

3/16    " 

150  to  180 

2 

7/8      " 

7/32    " 

160  to  200 

1H 

1 

7/32    " 

170  to  210 

iy? 

In  welding  a  seam  the  electrode  should  be  moved 
in  a  semi-circular  path,  advancing  along  the  seam.  For 
long  seams  the  edges  should  be  ys"  apart  at  the  end 
where  the  weld  is  started  and  the  space  should  be  J/g" 
plus  1^%  of  the  length  at  the  far  end.  Tack  welding  is 
another  method  of  handling  expansion.  In  starting  the 
arc  the  electrode  should  just  touch  the  work  and  imme- 
diately be  withdrawn  to  the  proper  distance.  It  is 
necessary  to  be  sure  that  the  arc  plays  over  the  entire 
surface  of  the  joint. 

The  metal  is  fused  by  the  direct  impact  of  the  arc, 
and  if  the  molten  metal  merely  runs  ahead  of  the  arc 
over  the  solid  metal  of  the  work,  it  will  not  result  in  a 
weld.  The  metallic  electrode  used  is  generally  14  inches 
to  18  inches  long,  and  may  be  gripped  either  at  one  end 
or  the  middle  to  suit  the  operator.  The  operation  of 
overhead  welding  is  the  same  as  in  normal  welding,  but 
requires  considerable  skill  and  practice  on  the  part 
of  the  operator.  If  the  arc  length  is  kept  constant,  the 
metal  will  be  successfully  deposited. 


Electric  Welding. 


Speed 
linear  ft. 
welded 
per  hour 

Power  consumed  per  hour 

Costs  per  Hour,  subject  to  Modification, 
for  Different  Localities 

Total  Cost 
per  foot 

Corres- 

Thickness 
of  plate 

Inches 

Amps 
Mean 

Volts 

Mean 
power 
output 
of  set 
K.W. 

Mean  K.S. 

Input 

to  set 

efficiency 

of  set  45% 

Electode 

consumed 

lbs.  per 

per  hour. 

Power 

at 
$0.02 
kw.hr. 

Electrode 

at 

$0.10 

lb. 

Labor 

at 
$0.60 

hr. 

Total  Cost 
per  hour 

ponding 
Acetylene 

cost 
per  foot. 

1/16 

20 

40 

20 

.8 

1.78 

.9 

$0.0356 

$0,090 

$0.60 

$0.7256 

$0.0363 

$0.0387 

1/8 

16 

75 

20 

1.5 

3.34 

1.4 

.0668 

.140 

.60 

.8068 

.0505 

.0943 

3/16 

12 

90 

20 

1.8 

4.00 

2.3 

.0800 

.230 

.60 

.9100 

.0760 

.1838 

1/4 

10 

100 

20 

2.0 

4.45 

3.1 

.0890 

.310 

.60 

.9990 

.0999 

.2890 

3/8 

6.5 

125 

20 

2.5 

5.56 

3.6 

.1112 

.360 

.60 

1.0712 

.1650 

.6354 

1/2 

4.3 

140 

20 

2.8 

6.22 

3.8 

.1244 

.380 

.60 

1.1044 

.2570 

1.1133 

5/8 

2.8 

150 

20 

3.0 

6.67 

3.4* 

.1334 

.340 

.60 

1 .0734 

.3830 

2.1520 

X    Single  Bevel  used  on  thickness  below  and  including  one  half  inch. 


Double  Bevel  used  on  thickness  above  one  half  inch. 
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BEFORE  WELDING 
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Thickness 


Method  of  making  various  types  of  weld 
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Preparation  of  the  Weld 

In  the  preparation  of  the  weld  it  has  been  found 
that  metal  that  is  clean  is  much  more  likely  to  make 
a  good  strong  weld.  Scale,  rust,  grease,  soot,  and  foreign 
matter  will  contaminate  the  weld  and  such  inclusions 
necessarily  weaken  it  or  else  make  it  hard.  Impurities 
also  may  make  the  metal  porous  and  spongy,  due  to 
liberation  of  gas;  pieces  of  foreign  matter  may  prevent 
the  molten  metal  filling  all  parts  of  the  weld. 

Various  methods  of  cleaning  are  in  use,  viz:  pickling 
for  small  parts,  washing  with  gasoline  or  lye,  boiling 
with  lye,  sand  blasting,  chiseling,  scratch  brushing  etc., 
the  method  depending  on  the  local  conditions. 

Preparatory  to  welding  locomotive  tubes  to  the 
sheets,  it  is  sometimes  advantageous  to  send  the  loco- 
motive out  on  a  run  to  burn  off  the  grease  and  then  clean 
off  the  oxide  and  soot  by  sand  blast;  another  method  is 
to  heat  the  boiler  to  normal  steam  pressure  and  then 
clean  by  sand-blasting  or  scratch  brushing,  washing 
with  lye  will  also  remove  grease. 

In  welding  heavy  sections  where  it  is  necessary  to 
deposite  several  layers  of  metal,  the  surface  of  the  preced- 
ing layer  should,  always  be  cleaned  before  starting  the 
next. 

There  has  been  a  good  deal  of  discussion  with  regard 
(5)  to  the  use  of  a  flux  in  electric  welding  and  it  has 
been  the  source  of  considerable  discussion  for  some  time. 
The  early  metallic  electrode  was  a  mixture  of  pulverized 
carbon  and  borax,  together  with  other  materials  of 
more  or  less  imaginary  benefit,  while  the  present  flux- 
covered  electrodes  contain  various  additional  elements 
to  assist  in  producing  high  class  welds.  While  un- 
doubtedly such  coatings  have  more  or  less  beneficial 
effects  under  certain  conditions  it  is  the  experience  of 
a  great  majority  of  welders,  that  flux  of  any  kind  is 
unnecessary  in  welding,  and  further  that  it  is  a  source 
of  danger,  in  that  there  is  a  liability  to  contaminate  the 
weld.  By  keeping  the  work  clean,  and  if  care  is  taken 
in  the  operation  of  the  arc,  a  good  weld  can  be  made 
without  flux,  and  if  these  attentions  are  lacking,  flux 
will  not  make  a  good  weld. 


Preparation  of  Seams  for  Butt  Welding 
Dimensions  in  inches 

Thickness  of  Plate  in  Inches 

Space 
D 

0    to  1/16 
Above  1/16  to  1/8 
Above  1/8    to  1/2 
Above  1/2 

1/32 
3/32 
4/32 
5/32 

In  all  electric  welding  care  must  be  taken,  (6) 
otherwise  there  is  apt  to  be  extreme  penetration  which 
is  caused  by  excessive  current  and  improper  electrode 
material  and  has  a  tendency  to  weaken  the  weld;  on  the 
other  hand  if  the  current  is  too  low  overlap  and  small 
penetration  results. 

The  diameter  and  character  of  the  electrode  used 
must  be  carefully  selected,  for  if  the  electrode  has  too 

(5)  G.E.  Review,  vol.  21-22,  p.  883.  J.  A.  Seede. 

(6)  Elect  World,  vol.  74-13,  1919,  O.  H.  Eschholz. 


high  a  melting  point  in  comparison  with  the  metal  to 
be  welded,  extreme  penetration  will  result;  on  the  other 
hand  if  the  electrode  material  has  a  low  melting  point 
compared  with  the  work  itself,  overlap  and  small  penetra- 
tion result. 

For  a  good  weld  it  is  necessary  to  have  good  diffu- 
sion of  the  fused  metal  into  the  work.  To  secure  good 
penetration,  a  short  arc  should  be  used  together  with 
the  conditions  as  set  forth  above : 

The  following  sketches  show  some  of  the  conditions 
referred  to 


Correct 


2 •  Normal  Weld  3- Excessive  Penetration 


/ 


4.   Incorrect 


5  Excessive  Overlap 


6  Incomplete  Fusion 


General  Electric  Automatic  Welder 

One  of  the  most  recent  developments  in  metallic 
arc  welding  apparatus,  which  is  just  being  placed  on  the 
market  by  the  General  Electric  Co.,  is  the  G.  E.  Auto- 
matic arc  welder. 


General  Electric  Arc  Welder 

14"  Shaft  with  fit  increased  %"  indiameter  by  Automatic 
Arc  Welding   Process 

This  is  a  device  for  automatically  feeding  a  bare  wire 
electrode  into  the  welding  arc  at  the  exact  rate  required, 
which  permits  of  a  metal  building  process  with  minimum 
attendance.    This    device    consists    of    a    small    direct 
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current  motor,  geared  to  feed  rolls,  and  electrically  con- 
nected across  the  welding  arc  through  control,  with  the 
result  that  the  speed  of  the  motor  and  consequently 
the  rate  at  which  the  wire  is  fed  into  the  arc  varies 
with  the  voltage  across  the  arc  with,  therefore,  constant 
current.  The  length  of  the  arc  can  be  maintained  at 
a  minimum,  with  the  result  that  the  metal  has  little 
opportunity  of  being  oxidized.  The  metal  deposited  is 
of  higher  and  more  uniform  character  than  is  possible 
with  hand  operation. 

This  method  is  especially  recommended  for  build- 
ing up  shafts,  car  wheels,  welding  tanks,  seam  work  and 
etc.  in  all  of  which  applications  it  produces  a  more 
effective  weld  and  is  2  to  5  times  as  fast  as  the 
hand  process.  The  machine  has  few  moving  parts,  is 
entirely  automatic  and  self-adjusting  to  the  demands 
of  the  work,  and  maintains  a  uniform  arc  length  and 
weld  throughout  the  entire  operation.  It  is  adjusted 
to  operate  continuously  unwatched  for  long  periods  and 
can  be  used  on  any  D.C.  welding  current  outfit. 

Quasi-Arc  Welding 

A  system  of  welding  which  has  found  particular 
favor  in  England  is  known  as  Quasi  Arc  Electric  Welding. 
The  Quasi  Arc  Co.  of  London,  England,  were  the  pioneers 
of  electric  welding  as  applied  to  ship  construction  and 
were  the  originators  of  the  coated  metal  electrode.  The 
Quasi  Arc  Electrode  according  to  the  British  patent 
specifications  11,079,12  and  13,538,12  consists  of  a  steel 
wire  core  with  an  aluminum  wire  running  beside  it,  and 
is  covered  with  a  wrapping  of  blue  asbestos  suitably 
treated. 

In  making  a  weld  or  reinforcing  a  worn  surface  by 
this  process,  the  electrode  is  held  in  an  insulated  holder, 
connected  by  flexible  leads,  to  the  positive  pole  of  a 
generator.  An  arc  is  struck  between  the  work,  which 
is  connected  to  the  negative  side  of  the  circuit  and  the 
electrode;  this  arc  is  immediately  destroyed  and  a  quasi 
(or  partial)  arc  formed  and  maintained  owing  to  the  blue 
asbestos  covering  passing  into  the  molten  state  and 
acting  as  a  secondary  conductor  maintaining  electrical 
connection  between  the  work  and  the  matallic  core  of 
the  electrode. 

The  welding  operation  is  continued  by  holding  the 
point  of  the  electrode  just  under  the  surface  of  the  molten 
slag;  the  quasi  arc  is  thus  maintained  and  metal  is 
deposited  on  the  work  continuously  and  with  regularity. 
Blue  asbestos  being  a  ferrous  silicate  and  an  acid  flux,  can 
in  a  molten  state  combine  with  and  remove  oxide  and 
scale  from  the  work,  so  that  it  is  not  necessary  to  clean 
the  same  in  order  to  obtain  a  good  junction,  between 
the  electrode  metal  and  the  work.  The  molten  steel 
and  adjacent  work  from  the  time  of  fusion  until  in  a 
solid  condition  are  covered  with  this  acid  flux  so  that 
oxygen  from  the  atmosphere  is  prevented  from  entering 
the  weld  oxidizing  the  steel  and  forming  gas  holes,  an 
additional  aid  being  the  presence  of  the  aluminum  wire, 
which  readily  takes  up  oxygen.  The  slag  formed  on 
the  weld  is  most  useful  as  it  covers  the  weld  uniformly 
and  allows  the  steel  to  cool  much  more  slowly,  thus 
adding  to  its  mechanical  strength;  when  cool  is  easily 
removed.    The  heat  of  the  arc  is  localized  to  the  weld 


and  the  junction  between  the  work  and  the  welding 
metal  is  complete  and  free  from  oxide  inclusions  and 
shows  a  gradual  diffusion  of  carbon  from  the  work  into 
the  metal. 

The  following  tables  give  the  comparative  strength 
of  rivited  and  quasi-arc  welded  joints. 

Table  showing  Comparative  Tensile  Tests  of  Quasi-Arc 
Electrically  Welded  Joints,  against  Riveted  Joints. 

Quasi-arc  Welded  Lap  Joints 


Dimensions 

Sec. 
tional 

area 
sq   in 

Tons 

Max.  Stress 

Specimens 

Total 

Per 
sq.  in. 

of 
Mild  Steel 

Over- 
lap 

Breadth 

Thick- 
ness 

Remarks 

Plain  bar. .  .  . 
Welded  bar. . 
Plain  bar. . . . 
Welded  bar. . 
Plain  bar. .  . . 
Welded  bar. . 

1.5  in. 

2  in. 
2.25in . 

5.5  in. 
6  in. 
2  in. 
5  in. 
2  in. 
5  in. 

.25  in. 
.25  in. 
.50  in 
.50  in. 
.75  in. 
.75  in. 

1.375 

1.5 

1.0 

2.5 

1.5 

3.75 

39.3 

40.1 

28.4 

fi4 .  75 

42.0 

89.5 

28.55 

26.7 

28.4 

25.9 

28.0 

23.85 

Broke  6  in.  clear  of  weld 
Broke  5  in.  clear  of  weld 
Broke  5|  in.  clear  of  weld 

Treble  Riveted  Lap  Joints 


Dimensions 

Rivets 

V 

<    ■ 

~  a 

C3'- 

.2  <n 

c 
V 
W 

Tons 
Max.  Stress 

Specimens 

of 
Mild  Steel 

Over- 
lap 

Breadth 

Thick- 
ness 

Dia- 
meter 

Spacing 

Total 

per 

sq.  in. 

Remarks 

Plain  bar. .  . 
Riveted  bar 

Riveted  bar 

7.5  in. 
9  in. 

2  in. 
18.25  in. 

18  625in. 

.50  in. 
.52Gin. 

.489in. 

J^.in. 
dia. 

pi  in. 
dia. 

2.625 
in. 

3.125 

in. 

1.0 
9.6 

9.1 

27.4 
165.5 

172.0 

27.4 
17.21 

18.91 

.  Broke 
through 

.outer  line 
of  rivet 

.  holes. 

The  Quasi-arc  process  has  been  authorized  by  the 
British  and  Foreign  Admiralties.  Lloyds  Register  of 
shipping  and  the  British  Corporation  for  the  Survey 
of  Shipping  for  use  in  the  more  important  parts  in  ship 
construction. 

Training 

Electric  welding  is  an  art  and  as  such  requires  special 
training  to  obtain  satisfactory  results,  just  as  much  so 
as  in  any  other  of  the  trades.  The  welder  must  be 
thoroughly  familiar  with  the  proper  use  and  manipulation 
of  the  apparatus  and  understand  certain  fundamental 
principals,  which  must  be  observed.  The  degree  of 
success  attained  in  electric  welding  depends  almost 
entirely  upon  the  skill  and  intelligence  of  the  operator. 
Some  workmen  become  experts  in  a  compartively  short 
time,  while  others  experience  considerable  difficulty  and 
are  never  able  to  produce  satisfactory  results. 

A  good  electric  weld  has  great  strength  and  can  also 
be  quickly  made.  On  the  other  hand,  a  poor  electric 
weld  may  have  very  little  strength  and  may  be  very 
deceptive  in  appearance.  It  is  therefore  very  important 
that  the  electric  welder  should  be  well  trained  and 
thoughly  skilled  before  being  employed  on  important 
construction  work. 
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In  the  majority  of  cases,  when  welds  have  been 
tested  and  proved  faulty,  the  fault  has  been  traced  to 
one  of  the  following  causes: 

Curent  too  low. 
Arc  too  long. 
Incompetent  operator. 
Incorrect  size  or  faulty  electrode. 

The  value  of  the  welding  current  has  a  considerable 
effect  on  the  ultimate  tensile  strength  of  the  weld,  and 
with  welds  of  100  amperes  and  over,  the  tensile  strength 
may  vary  as  much  as  50%  with  a  difference  in  the  welding 
current  of  20  to  30%. 

In  the  United  States  during  the  late  war,  there 
was  a  demand  for  skilled  welders  for  the  Emergency 
Fleet  Corporation  and  for  this  reason  the  General  Electric 
Co.,  established  a  school  for  training  of  commercial 
electric  welders,  and  were  able  to  turn  out  a  finished 
welder  in  4  to  8  weeks,  depending  on  the  ability  of  the 
pupil.  The  G.  E.  Co.  still  maintain  this  school  for 
the  benefit  of  their  customers;  Similar  schools  were  also 
established  and  are  maintained  for  the  same  purpose 
by  the  Quasi-Arc  Co.,  Brooklyn,  N.Y.,  and  the  Lincoln 
Electric  Co.  of  Cleveland,  Ohio. 

Protection  for  the  Welder 

In  electric  welding  the  operator  must  be  protected 
from  invisible  infra-red  rays,  visible  light  rays  and  invisible 
ultra-violet  rays,  generated  by  the  arc  and  also  from 
drops  of  hot  metal  which  splatters  from  the  weld. 

Ultra-violet  rays  radiating  from  the  arc  produce 
an  effect  similar  to  sunburn  if  any  part  of  the  operator's 
body  is  exposed  to  the  rays  for  many  minutes  at  a  time, 
for  this  reason  it  is  necessary  for  the  operator  to  wear 
closely  woven  clothing.  For  the  protection  of  the  hands 
and  wrists,  gloves,  mittens  or  gauntlets  are  used;  these 
are  sometimes  made  of  asbestos.  For  the  protection  of 
the  neck  and  head,  a  helmet  made  of  metal  or  non- 
conducting material  is  used.  Helmets  are  provided 
with  an  opening  in  front,  containing  suitable  colored 
lenses;  the  colour  of  the  lenses  being  such  as  to  protect 
the  eyes  properly,  against  the  injurious  rays  of  the  electric 
arc.  These  consist  of  various  combinations  of  red,  blue, 
amber,  glasses  of  various  tints,  so  that  combinations 
can  be  made  to  suit  the  various  kinds  of  arc  welding. 

Colored  goggles  are  sometimes  used  but  mostly  by 
welding  inspectors,  who  are  not  continuously  exposed  to 
the  effects  of  the  arc. 

Metallurgy  of  Arc  Welds 

The  metallurgy  of  the  arc  welds  as  shown  by  the 
microscope  may  be  of  interest. 

(7)  W.  E.  Ruder  of  the  General  Electric  Co's 
Research  Laboratory  says:  The  physical  properties  of 
a  weld  will  depend  upon  five  district  factors,  viz: 

(1)  Crystal  structure,  (2)  Gas-holes,  (3)  Slag  Inclu- 
sions, (4)  Impurities,  (5)  Composition. 

From  the  study  of  the  crystal  structure  of  a  large 
number  of  welds  it  appears  that  a  very  fine  grain  is 


produced  by  rapidly  depositing  the  metal  in  thin  layers, 
but  as  the  plate  heats  up  the  grain  changes  to  an  entirely 
coarse  structure,  and  columnar  crystals  begin  to  form 
with  their  resulting  brittleness.  Gas-holes  are  to  be 
found  in  all  electric  welds  and  are  an  important  source 
of  weakness.  Carbon  is  one  of  the  worst  offenders  in 
producing  gas  holes.  The  carbon  in  the  plate  is  also 
an  important  factor  in  this  connection.  Welds  made 
on  carbon  free  iron  with  a  carbon  free  electrode  showed 
only  an  occasional  small  gas  hole.  Slag  inclusions  are 
a  common  source  of  weakness  in  welds,  particularly 
where  covered  electrodes  are  used  by  inexperienced 
workmen. 

Impurities,  microscopic  examination  reveals  the 
presence  in  most  welds  of  a  large  number  of  lines  or 
plates,  which  bear  a  close  resemblance  to  those  seen  in 
iron  that  has  been  highly  nitrogenized. 

Nitrogen  is  one  of  the  most  effective  elements  for 
making  steel  brittle;  as  little  as  0.06%  will  reduce  the 
elongation  on  a  0.2%  carbon  steel  from  28%  to  5%. 
It  is  contained  in  regular  steel  only  in  very  small  amounts, 
varying  from  0.02%  in  Bessemer  steel  to  0.0005%  in 
open  hearth.  The  elimination,  of  these  nitrides  and 
oxides  must  be  accomplished  before  the  weld  can  be  made 
ductile. 

Other  impurities  that  may  occur  in  a  weld  are 
sulphur  and  phophorus.  It  is  doubtful  if  enough  sulphur 
will  remain  to  do  any  great  harm,  but  phosphorus  forms 
a  dangerous  phosphide  eutectic  with  iron,  and  should 
be  kept  at  an  absolute  minimum  both  in  plate  and 
electrode.  Sufficient  research  work  has  not  been  carried 
out  to  warrant  satisfactory  conclusions  as  to  the  results 
brought  about  by  the  intentional  addition  of  such  elements 
as  nickel,  chromium,  manganese,  silicon,  copper, 
molybdenum,  and  tungsten. 

Theory  of  Arc  Welding 

(8)  The  theory  of  metallic  arc  welding  and  the 
process  by  which  the  transfer  of  metal  which  occurs  has 
been  investigated  by  R.  G.  Hudson  of  the  Massachusetts 
Institute  of  Technology  and  Harvard  University,  and 
O.  H.  Escholtz  research  engineer  of  the  Westinghouse  (9) 
Mfg.  Co.  and  a  photographic  record  of  the  mechanism 
of  metal  transfer  from  electrode  to  plate  indicates  that 
80%  of  the  metal  is  carried  across  the  arc  in  liquid  form 
by  molecular  forces.  O.  H.  Escholtz  points  out  that 
there  may  be  three  somewhat  distinct  causes  for  the 
flow  of  metal  across  the  arc. 

First:  The  occluded  or  generated  gases  in  the  end 
of  the  electrode  may  blow  out  a  certain  quantity  of 
liquid  metal. 

Second:  Complete  vaporization  of  the  metal  and 
its  transport  into  the  arc  stream. 

Third:  This  liquid  metal  may  be  transported 
by  the  ordinary  molecular  forces,  that  cause  surface 
tension  and  adhe  ion  of  one  substance  to  another.  Mr. 
Escholtz  believes  the  last  cause  to  be  the  effective  one. 


(71     G.  E.  Review,  vol.  21-22,  1918.  W.  E.  Ruder. 


f8)     Elect.  World,  vol.  74-19,  1919. 

(9)     Elec    World,  vol.  75-26.  1920.  Elec.  World,  vol.  76-3,  1920. 
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He  estimates  that  of  the  total  energy  required  per  pound 
of  electrode  carried  away,  60%  goes  into  liquidation  of 
material,  approximately  26%  into  vaporization  of  some 
portion  of  this  liquified  material,  and  about  14%  into 
ordinary  thermal  losses. 

A  cycle  of  deposition  would  appear  to  be  as  follows: 

(1)  After  forming  the  arc,  appreciable  time  is 
required  to  liquify  the  electrode  end. 

(2)  The  liquified  end  assumes  a  globular  form, 
enlarges,  decreasing  the  arc  length  and  arc  voltage, 
while  increasing  the  arc  current. 

(3)  When  the  globule  has  enlarged  sufficiently 
to  bridge  or  short  circuit  the  arc  stream,  the  arc  voltage 
drops  to  practically  zero,  and  the  arc  current  increases 
to  short  current  value. 

(4)  The  short  circuit  condition  exists  until  the 
globule  is  no  longer  in  contact  with  the  wire  electrode. 

(5)  At  the  instant  of  detactment  the  current 
decreases,  while  the  voltage  rises  sufficiently  to  re- 
establish the  flow  of  the  welding  current  in  the  partially 
deionized  arc  gases. 

Equipment 

With  regard  to  current  supply  for  spot  or  butt 
welders,  if  single  phase  alternating  current  is  available, 
no  difficulty  is  experienced  in  connecting  a  welder  direct 
on  to  the  mains,  but  with  two  or  three  phase  supply, 
there  is  always  the  difficulty  of  maintaining  a  balance, 
if  only  one  phase  is  connected  to  a  welder,  particularly 
if  it  is  of  large  size. 

The  most  suitable  method  of  connecting  single 
phase  current  from  a  polyphase  supply  without  unbalanc- 
ing, is  to  employ  a  synchronous  or  induction  motor 
driving  a  generator,  or  if  a  direct  current  supply  is  avail- 
able a  D.C.  motor  can  be  used  or  a  single  phase  rotary 
employed;  the  efficiency  of  the  latter  is  the  highest 
of  all  types  of  converting  apparatus  and  the  results  are 
highly  satisfactory. 

For  arc  welding,  direct  current  is  usually  preferable 
to  alternating  current,  and  with  certain  systems,  direct 
current  only  can  be  employed.  The  direct  current 
generator  designed  to  supply  a  single  arc  welding  plant 
can  be  arranged  to  work  with  a  droning  voltage  character- 
istic,  which  limits  the  current  of  the  generator  when 
short  circuited  to  about  20  to  25%  above  the  normal 
full  local  current.  One  of  the  latest  developments 
along  this  line  by  the  General  Electric  Co.  is  the  new 
type    Arc    Welding    Generator,    which    embodies    the 


characteristic  of  constant  energy  output,  the  Westing^ouse 
Co.  have  developed  a  similar  machine  the  short  circuited 
current  being  a  full  load  welding  current. 

The  high  economy  with  both  systems  of  welding, 
especially  when  working  of  single  phase  AC  supply 
is  due  to  the  very  small  light  load  losses  and  the  fact 
that  power  is  only  consumed  when  the  machine  is 
actually  welding. 

There  are  now  on  the  market  a  number  of  different 
types  of  electric  welding  apparatus;  which  can  be  divided 
into  three  main  classes,  viz: 

Motor  generator  sets,  gasoline  engine  driven  sets  or 
power  driven. 

Welding  Structural  Steel 

(10)  The  welding  of  structural  steel  work  is  another 
advance  that  has  recently  been  made  in  the  application 
of  electric  welding  and    offers    unlimited    possibilities. 

While  the  building  erected  was  not  a  large  one. 
being  a  warehouse  40'  x  60',  there  is  no  reason  why  this 
method  cannot  be  applied  to  all  classes  of  building  con- 
struction. 

In  the  40  ft.  span  roof  trusses  the  contract  price  for 
rivetting  would  have  cost  $85.00  per  truss,  whereas  the 
welding  was  done  at  $50.00  a  truss,  allowing  the  same 
profit  as  for  the  rivetting.  Actual  test  proved  con- 
clusively that  the  welded  steel  structure  were  stronger 
than  rivetting.  The  trusses  were  designed  for  a  live 
load  of  40  lbs.  per  sq.  foot,  each  truss  supporting  a  panel 
800  sq.  ft.  They  were  tested  at  a  load  of  120  lbs.  per  sq. 
foot  or  a  total  of  48  tons  on  the  two  trusses. 

The  official  reports  of  the  building  Dept.  of  N.Y. 
says.  "From  the  above  it  is  evident  that  electric  welding 
is  a  dependable  method  of  uniting  structural  members 
and  is  stiffer  than  rivetting,  if  the  work  is  properly 
performed. 

(11)  An  electrically  welded  freight  car  which  was  built 
in  1911,  before  electrical  arc  welding  was  in  universal 
use,  was  built  by  spot  welding  in  two  thirds  the  time 
required  to  rivet  a  similar  car.  Tests  on  the  completed 
car  showed  that  it  was  much  more  rigid  than  with  rivetted 
construction  and  that  it  showed  no  slip  or  permanent 
set.  The  car  was  loaded  to  150%  capacity  and  the 
usual  tests  applied  and  proved  satisfactory  in  every  way. 

It  was  placed  in  actual  service  by  the  Burlington 
Road,  and  has  been  in  operation  since  that  time. 


(10)  Elect.   World,  vol.  75,  p.  1422. 

(11)  G.  E.  Review,  vol.  21-22,  J.  A.  Osborne. 
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Sheet  Harbour  Hydro-Electric  Powers 

Hydro-Electric  Power  foi •  Pic tou ^County,  Nova  Scotia,  various  schemes  proposed  with  tables  of  run-off,  etc., 

detads  of  two  principal  schemes,  at  Malay  Falls  and  Tidewater. 

Harold  S.  Johnston,  A.M.E.I.C. 
Read  at  the  Eighth  General  Professional  Meeting,  Halifax,  Oct.  14th,  1920. 


One  of  the  most  eminent  engineers  on  the  North 
American  Continent  has  recently  written, — 

"The  coal  costs  all  over  the  world  have  advanced 
from  80  per  cent  to  500  per  cent,  and  there  is  now  no 
relief  in  sight  to  correct  the  ever-increasing  tendency  to 
still  higher  prices." 

"Based  on  present  day  costs  of  construction  material, 
labor  and  coal,  a  kilowatt-hour  from  central  steam  stations 
will  cost  an  average  of  one  and  a  half  times  the  cost  of  a 
kilowatt-hour  from  water  power." 

These  statements  are  particularly  applicable  at  the 
present  time  to  the  County  of  Pictou,  Nova  Scotia.  This 
county  has  derived  its  power  to  date  mainly  from  coal 
fired  units,  and  due  principally  to  the  increased  cost  of 
coal,  industrially  the  County  is  suffering  from  excessive 
power  costs.  In  an  endeavor  to  alleviate  this  situation, 
the  Nova  Scotia  Power  Commission  has  been  investigating 
the  Sheet  Harbour  Rivers  with  a  view  to  the  transmission 
of  hydro  power  to  the  County  and  the  following  forms  a 
synopsis  of  the  writer's  report  and  proposals  as  made  to 
the  Commission. 

Pictou  County 

No  other  part  of  Nova  Scotia  outside  of  the  Sydney 
section,  is  so  distinctively  industrial  as  what  may  be 
termed  the  "Five  Town  District"  of  Pictou  County, 
comprising  the  towns  of  Pictou,  Westville,  Stellarton, 
New  Glasgow  and  Trenton.  The  foundation  of  these 
towns  was  laid  in  the  years  from  1798  to  1809. 

Thorburn,  a  coal  mining  centre  is  next  in  size  to  the 
five  towns  mentioned.  The  balance  of  the  County's 
population  is  mainly  rural,  being  concentrated  more 
particularly  along  the  valleys  of  the  main  rivers. 

The  County  population  in  1901  was  33,459.  In  1911, 
35,858.  The  county  area  is  1124  square  miles,  and  it 
stands  third  in  Nova  Scotia  in  density  of  population  per 
square  mile,  by  the  1911  census  having  31.9.  Omitting 
the  five  towns  first  mentioned,  and  also  Thorburn,  the 
balance  of  the  County  population  becomes  15,000  which 
may  be  termed  rural  and  which  statistics  would  show 
to  be  living  in  about  3,000  dwellings.  At  the  most,  it 
would  never  be  possible  for  more  than  1500  of  these  to 
receive  the  advantages  of  the  distribution  of  power  to 
rural  districts.  Assuming  a  consumption  of  300  kilowatt 
hours  per  annum  per  capita,  which  records  indicate  as 
being  the  average  in  similar  districts  in  Nova  Scotia,  the 
total  annual  power  used  would  be  450,000  kilowatt  hours. 
This  figure  will  be  used  later. 

The  power  at  present  used  in  Pictou  County  is 
mainly  consumed  in  the  five  towns  first  mentioned,  and 
more  particularly  in  Stellarton,  New  Glasgow  and  Trenton. 


Pictou  operates  a  steam  municipal  plant  for  power 
and  lighting  service.    The  cost  of  operation,   without 

imn  g  fixed  cnarSes>  was  7-5c-  Per  kilowatt  hour  in 
1919,  and  has  naturally  increased  since  then.  The  power 
rates  charges  range  from  13c.  to  8c.  per  kilowatt  hour 
at  the  consumers'  meters.  For  lighting  the  charges  are 
16c.  per  kilowatt  hour  with  a  maximum  discount  of  12y2 
per  cent.  The  maximum  load  on  the  plant  is  250  kilowatt" 
average  load  40  kilowatt,  kilowatt  hours  per  year  generated 
398.000. 

The  Pictou  County  Electric  Company  situated  in 
Stellarton  operates  a  tramway  system,  supplies  the  lighting 
service  for  Westville,  the  domestic  lighting  and  some  small 
power  for  Stellarton,  the  entire  lighting  service  in  Trenton 
and  New  Glasgow,  and  a  very  considerable  small  power 
load  in  New  Glasgow.  In  1918,  the  cost  of  power  at  its 
switchboard,  without  including  fixed  charges,  was  8.3c. 
and  at  the  present  date  is  at  least  10c.  Such  costs  are 
very  largely  due  to  the  nature  of  the  load  carried,  the 
nature  of  the  diversity  factor,  etc.  The  maximum  load 
at  the  switchboard  i*  560  kilowatt,  average  load  275 
kilowatt,  total  consumption  1,440,000  kilowatt  hours. 
Power  charges  are  from  13c.  to  9c.  less  10  per  cent,  for 
lighting  17c.  to  15c.  less  10  per  cent. 

The  Eastern  Car  Company,  in  the  town  of  Trenton, 
has  a  most  efficient,  economical  and  well  arranged  steam 
power  plant,  supplying  its  own  demands  for  power.  Its 
load  factor  is  high, —  51.4  per  cent.  The  maximum  load 
carried  is  890  kilowatt,  average  load  457  kilowatt,  total 
consumption  per  annum  3,362,000  kilowatt  hours. 

The  Nova  Scotia  Steel  &  Coal  Company  in  Trenton, 
also  operates  its  own  steam  power  plant  for  the  supply 
of  its  own  power  needs.  Its  maximum  load  would  be 
3050  kilowatt,  if  fully  electrified,  average  load  1250 
kilowatt,  load  factor  41  per  cent,  annual  consumption 
9,200,000  kilowatt  hours. 

The  Acadia  Coal  Company,  in  Stellarton,  operates  a 
modern  and  up-to-date  power  plant.  This  plant  is  steam 
turbine  driven,  operating  two  3-phase,  50-cycle,  3,150  volt, 
1500  kilowatt  A.C.  generators  and  one  4,000  kilov  att 
generator  with  same  characteristics.  The  mine  motor 
equipment  is  50-cycle.  The  power  is  used  for  the 
Company's  coal  mining  operations  in  all  its  pits.  It  is 
fully  believed  that  this  plant  stands  in  the  first  rank,  for 
its  size,  in  efficiency,  economy  and  service.  It  is  hoped 
and  planned  to  utilize  this  plant  as  a  steam  standby  and 
reserve,  in  connection  with  the  hydro  system.  The 
50-cycle  machines,  however,  cause  complications,  as  the 
Nova  Scotia  Power  Commission's  standard  will  be 
60-cycle  but  as  described  later,  arrangements  will  be  made 
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to  take  care  of  this.  The  plant's  load  factor  is  high  — 
53.4  per  cent.  The  maximum  load  is  2,400  kilowatt, 
average  load  1,283  kilowatt  and  annual  consumption 
9,438,000  kilowatt  hours. 

In  addition,  in  the  "Five  Town  District",  there  are 
smaller  industrial  plants,  producing  their  own  power, 
with  capacities  between  30  kilowatt  and  200  kilowatt  in 
electrical  terms.  Their  costs  for  power  range  as  high  as 
12c.  per  kilowatt  hour.  The  consumption  of  all  these 
smaller  plants  runs  about  3,776,000  kilowatt  hours 
annually. 

Typical  load  curves  have  been  obtained  for  each 
individual  plant  and  a  summation  made;  the  maximum 
load  is  7,480  kilowatt,  the  yearly  average  load  3,362 
kilowatt,  the  average  working  day  load  3,981  kilowatt, 
the  yearly  load  factor  45  per  cent,  the  daily  working 
load  factor  53.2  per  cent. 

The  distribution  of  sectional  consumption  to  total 
consumption  is  represented  in  the  table  given  herewith. 
It  is,  therefore,  apparent  that  the  Nova  Scotia  Steel  & 
Coal  Company  with  its  subsidiary,  the  Eastern  Car 
Company  and  its  controlled  plant,  the  Acadia  Coal 
Company,  exert  a  predominating  influence  on  the  power 
demand. 

Sectional  Consumption  in  Percentage  of  Total. 


Refer. 
No. 

Consumer 

Total 
Consumption  100% 

Total 
Consumption  100% 

1 
2 

All  Plants   etc.,  out- 
side last  4 

Pictou  County  Elec- 
tric Company   .... 

12.8% 
6.12 

18.92% 

3 

4 
5 

N.S.  Steel  &  Coal  Co. 

Eastern  Car  Co 

Acadia  Coal  Co 

37.35% 
11.69% 
32.04% 

81.08% 

It  is  difficult  to  make  any  estimate  of  the  possible 
increase  in  future  years  in  the  present  power  consumption 
of  29,500,000  kilowatt  hours.  An  extension  to  rural 
districts  as  already  noted  would  only  give  450,000  kilo- 
watt hours.  We  all  hope  that  the  Nova  Scotia  Steel  & 
Coal  Company  will  expand  through  its  merger  with  the 
British  Empire  Steel  Corporation.  With  cheap  power, 
there  is  no  doubt  that  new  industries  will  spring  up  and 
existing  industries  extend  their  activities.  A  survey  has 
led  the  writer  to  believe  that  the  consumption  may  be 
41,000.000  kilowatt  hours  in  six  years  from  the  advent 
of  cheaper  power  into  Pictou  County,  an  increase  in  six 
years  of  41  per  cent. 

The  present  operation  costs  for  power  in  Pictou 
County,  without  including  fixed  charges,  range  from 
1.65c.  to  12c.  per  kilowatt  hour.  As  will  be  shown 
later,  it  is  proposed  to  supply  hydro  power  to  Pictou 
County  at  an  initial  estimated  cost  of  1.25c.  An  estimate 
has  been  made  that  there  would  be  a  saving  annually  to 
Pictou  County  with  the  bringing  in  of  hydro  power  based 
on  present  power  consumption  of  $500,000  or  about 
$1,350  per  day. 

For  a  continuous  dependable  output,  all  of  the  hydro 


powers  of  Nova  Scotia  are  very  much  dependent  upon 
storage  reservoirs.  Pictou  County  is  particularly  lacking 
in  natural  storage  reservoirs,  such  as  lakes,  and  there  is 
available  in  its  rivers  no  water  power  in  capacity  sufficient 
to  satisfy  its  demand.  Recourse  has,  therefore,  been  had 
to  the  Sheet  Harbour  Basin,  as  the  nearest  source  of 
supply. 

Location,  Geology,  Climate,  etc. 

Reference  to  the  Map  No.  1  shows  that  the  drainage 
basins  of  East  River  and  West  River,  Sheet  Harbour  are 
contiguous,  discharging  into  separate  inlets  from  a  com- 
mon estuary  on  the  south  eastern  coast.  The  East  River 
drainage  basin  has  an  area  of  228  square  miles.  The  basin 
is  54  miles  as  the  crow  flies  from  Halifax  and  45  miles 
from  New  Glasgow.  The  nearest  railway  is  at  Upper 
Musquodoboit,  28  miles  distant,  but  coastal  steamers  call 
at  both  East  and  West  River  harbours. 

The  basins  are  well  timbered,  particularly  the  East 
River  Basin,  which  has  not  been  cut  for  some  23  years. 
The  East  River  lies  in  a  deep  valley,  with  the  crests  of 
the  enclosing  slopes  distant  one  half  mile  to  one  and  a 
half  miles  from  the  river. 

From  meteorological  records  of  the  nearest  stations 
and  by  balancing,  the  average  precipitation  in  the  basins 
for  the  four  years  from  October  1,  1915  to  October  1,  1919 
was  estimated  to  be  46.77".  Fortunately  for  our  purposes, 
comparison  of  records,  etc.  would  tend  to  show  that  these 
first  three  years  of  the  four  constitute  a  period  of  exceed- 
ingly low  precipitation  and  consequently  low  run-off. 
It  is  also  fortunate  that  records  are  available  as  taken 
by  the  Dominion  Water  Power  Branch,  co-operating  with 
the  Nova  Scotia  Power  Commission,  for  the  daily  run-off 
for  these  same  four  years.  This  period  while  far  too 
short  to  give  a  reliable  basis  for  estimation  of  dependable 
flow,  is  of  particular  value  in  this  instance  due  to  three 
years  of  the  four  being  what  may  be  called  "dry  years". 

The  run-off  records  will  be  referred  to  later  under 
the  reference  to  "Dependable  Flow".  It  might,  however, 
be  stated  that  the  maximum  flow  recorded  for  East  River 
Sheet  Harbour  is  3550  cubic  feet  per  second,  and  the 
minimum  has  been  as  low  as  25  second  feet  making 
absolutely  certain  the  necessity  for  very  large  storage 
basins  to  obtain  the  maximum  use  of  the  water  available. 

Storage  Possibilities  —  East  River 

A  glimpse  of  the  general  map  will  show  how  studded 
with  storage  sites  these  basins  are.  Unfortunately  none 
are  very  large.  In  the  East  River  valley,  storages  are 
available  of  greater  or  lesser  extent  on  Governor  Lakes, 
Rocky  Lakes,  Sloane  Lake,  Como  Lake,  Fraser  Lake, 
Lake  Mulgrave,  Anti  Dam  Flowage,  Ten  Mile  Lake, 
Lochaber  Stillwater,  Diamond  Lake,  Smith  Lake,  Fraser 
Lake  and  Abraham  Lake.  Their  very  number  is  discon- 
certing for  operation.  However,  the  latter  four  are  small 
and  will  not  be  initially  developed.  The  first  nine  will 
all  be  developed.  The  unfavorable  position  of  the  largest 
lake  area  —  Governor  Lakes,  will  be  noticed  and  also  the 
Rocky  Lakes.  The  very  favorable  position  of  Mulgrave 
Lake  and  its  feeders,  Como  Lake  and  Fraser  Lake  gives 
considerable  advantage  for  prolonged  power  peak  periods. 
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Lochaber  Stillwater  has  a  present  area  of  750  acres  and  long  and  M  mile  wide  It  is  nronosed  to  allow  for  a 
the  development  plans  make  this  what  might  be  called  drawdown  of  Tee  feet  on  this  which  would  rive  an 
the  head  pond  for  the  river  system,  as  its  dam  will  also     available  storage  of  4050  acre  feet      ft  ^not  intended 


be  the  head  power  dam.  The  level  will  be  raised  20  feet  to  use  the  other  17  feet  even  as  seasonal  storage,  but 
over  present  level,  having  then  a  conservatively  calculated  simply  to  give  power  head.  In  addition  to  Lochaber 
surface  area  of  1350  acres,  forming  a  pond  about  5}4  miles     Stillwater,  Ten  Mile  Lake  while  developed,  has  not  been 
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considered  in  arriving  at  a  figure  for  dependable  flow, 
but  will  be  considered  wholly  as  reserve  in  case  of  extreme 
drought  conditions  and  to  account  for  losses  beyond 
those  foreseen  and  allowed  for.  It  is  known  that  the 
storages  assumed  are  very  conservative  in  quantity,  and 
there  is  no  doubt  that  the  extensive  surveys  necessary 
will  show  that  considerable  greater  quantities  of  storage 
will  be  available.  No  account  has  been  taken  of  flowage, 
and  it  is  believed  that  this  with  the  conservative  estima- 
tion made  will  balance  losses  of  water  due  to  evaporation, 
seepage,  ice  formation,  etc.,  etc.,  —  and  will  be  more  or 
less  in  quantity  depending  upon  how  quickly  the  water 
is  let  down,  upon  the  season  of  the  year,  the  shape  of  the 
river  channel,  the  nature  of  the  river  channel,  etc.  Care- 
ful estimates  made  show  that  it  is  certain  that  the  storages 
can  be  filled  to  the  capacities  proposed. 

The  tabulation  of  these  storages  for  East  River  — 
shows  that  52,496  acre  feet  proposed  to  be  developed  for 
use  and  7,130  acre  feet  developed  for  reserve,  and  the 
possibility  for  the  future  development  of  some  5,000  acre 
feet  additional. 

East  River  Sheet  Harbour-Hydro-Powers  Storage 
Basins  and  Details. 


Refer. 
No. 

Storage 

Storage  Acre-Feet 

to  be  Developed 

and  Used 

Storage  Acre-Feet 
Developed 
for  Reserve 

1 

Lochaber 

12,000 
4,740 
2,610 

10,856 
4,800 

10,990 
6,000 

4,050 

2 

Mulgrave. . . . 

3 

4 

Fraser  (Mulgrave) . . . 
Como 

5 
6 

Governor 

Little  Governor  . . . 
Sloane 

7 
8 

Lower  Rocky 

First  Rocky 

Auto  Dam 

9 

Ten  Mile 

3,080 

Present 
Developments  Total . 

52,496 

7,130 

10 

Diamond 

1,930 

11 
12 

Fraser  (12  mile) 
Smith  East 

1,810 
1,013 

13 

Abraham 

770 

Present  and 
Future  Totals 

52,496 

12,653 

The  West  River  is  similarly  endowed  with  natural 
storages  but  more  particular  reference  will  not  be  made 
to  them,  as  the  intention  is  to  confine  the  detail  to  the 
East  River. 

Dependable  Flow  with  Storage  and  Auxiliary 
Steam  Plant 

To  obtain  the  results  under  this  heading  for  East 
River,  a  series  of  diagrams  have  been  plotted  as  shown 
in  Figure  2. 

Diagram  1  is  a  hydrograph  showing  the  average  run 
off  per  month  in  cubic  feet  per  second  from  October  1915 


to  October  1919  (both  inclusive)  based  on  the  actual 
readings  as  taken  on  the  Malay  Falls  gauge  for  the  East 
River  Basin.  The  ordinate  gives  not  only  a  scale  in  cubic 
feet  per  second  but  also  in  continuous  kilowatt  of  power 
delivered  at  Pictou  County  based  upon  the  amount  of 
water  used  under  a  net  head  of  185  feet  from  Lochaber 
Stillwater  to  Mean  Sea  Level  which  head  will  be  referred 
to  under  a  subsequent  heading.  Across  this  diagram, 
there  are  drawn  horizontal  lines  of  constant  flow  —  350 
second  feet  —  450  second  feet  and  550  second  feet  which 
are  referred  to  in  the  formation  of  the  other  diagrams. 
As  an  example,  take  the  month  of  December,  1915,  the 
average  run  off  per  month  was  1157  second  feet,  which 
might  have  given,  delivered  in  Pictou  County,  under  185 
feet  head  —  16,053  continuous  kilowatt  of  power.  It  has 
already  been  pointed  out  that  the  period  the  diagram 
covers  was  probably  a  very  low  run-off  period,  as  low 
as  and  possibly  lower  than  any  other  that  occurred  in 
51  years. 

Diagram  2  is  a  hydrograph  showing  storage  available 
and  quantity  of  this  storage  used  during  the  whole  period 
under  discussion  to  maintain  a  continuous  regulated  flow 
of  350  cubic  feet  per  second.  As  ordinates,  there  have 
been  shown  the  various  storage  proposed  to  be  developed 
and  used.  All  these  storages  have  been  reduced  to  their 
equivalent  flow  in  cubic  feet  per  second  if  allowed  to 
discharge  themselves  completely  in  one  month.  It  is 
apparent  that  with  storages  alone  under  the  worst  condi- 
tions of  which  we  know,  it  would  not  be  wise  to  depend 
upon  obtaining  a  greater  flow  than  350  second  feet 
continuously  throughout  the  year.  Diagram  2  shows 
also  that  the  most  economical  use  (in  obtaining  the  great- 
est amount  of  power  for  the  capital  invested  in  creating 
storages)  is  not  being  made  of  the  storages  for  at  least 
three  years  out  of  the  four  shown.  The  proportion  of 
blank  space  in  diagram  2  to  "hatched"  space  plainly 
indicates  this. 

Diagram  3  is  prepared  similarly  to  2,  except  that  a 
continuous  flow  of  450  second  feet  is  assumed.  It  is 
apparent  that  in  September  and  October  1916,  there  was 
not  sufficient  storage  even  using  Lochaber  Stillwater  to 
maintain  this  flow.  It  does  show,  however,  a  much 
greater  use  being  made  of  the  storages  available  during 
the  other  low  water  periods  under  discussion,  but  even 
yet  it  is  felt  that  a  flow  can  not  be  assumed  giving  the 
greatest  possible  economic  use  of  the  run  off  that  the  basin 
affords  during  year  after  year  of  varying  precipitation. 
This  is  evidenced  by  the  large  amount  of  unused  storage 
in  the  summer  of  1918  and  1919. 

Diagram  5  is  prepared  again  similarly  to  2  and  3, 
using,  however,  a  continuous  flow  of  550  second  feet,  but 
considering  no  use  being  made  of  Lochaber  Stillwater 
storage  —  nor  of  Ten  Mile  Lake  emergency  storage  not 
shown.  It  is  very  apparent  from  diagram  3  that  during 
the  months  of  August,  September,  October  and  November 
1916  and  September  and  October  1917,  there  would  be  a 
very  considerable  deficiency  of  storage.  We  will,  there- 
fore, supply  all  deficiencies  to  maintain  550  second  feet, 
from  storage  up  to  the  end  of  July  by  which  time,  it  should 
be  possible  to  know  the  nature  of  the  summer  low  water 
flow,  then  dropping  to  some  unit  of  continuous  flow  which 
will  carry  through  until  such  time  as  the  Autumn  rains 
again  replenish.    For  the  summer  of  1916,  it  will  be 


570 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


noticed  that  this  figure  was  150  second  feet  for  the  months 
of  August,  September  and  October.  For  August  and 
September,  1917,  this  figure  was  300  second  feet.  During 
the  summer  of  1918  and  1919,  the  flow  of  550  second  feet 
could  be  maintained  from  storage  and  natural  flow.  Now 
examining  diagram  5,  it  is  apparent  that  we  are  approach- 
ing the  point  of  the  greatest  use  of  the  storage  available. 
However,  during  the  summers  of  1916  and  1917,  it  would 
not  be  possible  with  storage  only  to  continue  to  supply 
the  same  amount  of  power  as  during  the  summers  of  1918 
and  1919.  As  all  industrial  operations  are  based  upon  a 
continuous,  uninterrupted  supply  of  power,  and  as  further 
storage  is  not  available,  it  is,  therefore,  proposed  to  make 
use  of  the  Acadia  Coal  Company's  steam  plant  in  Stellar- 
ton  to  supply  this  deficiency,  acting  mainly  as  reserve 
for  cases  such  as  the  summers  of  1916  and  1917,  also 
partly  as  a  guarantee  against  interruptions  to  the  power 
supply  through  accidents  to  transmission  lines  or 
machinery,  caused  by  changing  winds,  ice  accumulations, 
lightning,  etc.,  all  beyond  the  present  control  of  man. 

Diagram  4  is  to  visualize  the  amount  of  such  steam 
power  that  would  have  to  be  supplied  to  carry  through 
the  deficiencies  of  storage.  During  August,  September 
and  October  1916,  there  was  only  150  second  feet  con- 
tinuous flow  giving  2,081  continuous  horse  power  delivered. 
The  balance  between  that  and  the  normal  supply  of  7,631 
continuous  horse  power  by  550  second  feet  of  water  would 
have  to  be  made  up  by  steam  power,  or  a  quantity 
equivalent  to  5,550  continuous  horsepower  for  three 
months.  Similarly  in  August  and  September  1917,  the 
steam  plant  would  operate  to  produce  3,470  continuous 
horse  power  for  two  months.  The  "double  sectioned" 
spaces  in  diagram  4  represent  steam  power  supplied,  the 
"single  sectioned"  hydro  power  supplied. 

We  will,  therefore,  conclude  to  calculate  upon  a 
continuous  regulated  flow  of  550  second  feet  with  the 
use  of  the  Acadia  Coal  Company's  plant  as  a  steam  reserve. 

Similarly  for  the  West  River,  with  the  aid  of  steam 
reserve,  a  regulated  flow  of  300  second  feet  has  been 
assumed  under  a  net  head  of  73.5  feet,  where  with  storage 
only  not  more  than  150  second  feet  could  be  depended 
upon. 

Flow  and  Heads  for  Respective  Developments 

In  all  calculations  —  total  losses  from  the  water 
entering  the  turbines  to  the  power  at  the  low  tension 
side  of  the  Terminal  station  in  Pictou  County  have  been 
assumed  as  34  per  cent  made  up  as  follows, — 

Turbine 15     %  loss. 

Generator 6     %  loss. 

Transformers  up 2^%  loss. 

Transmission  line 8     %  loss. 

Transformers  down 2J^%  loss. 

34% 

A  direct  summation  is  actually  incorrect,  but  we  are 
erring  on  the  safe  side.  It  is  hoped  and  it  may  yet  be 
possible  to  cut  these  losses  to  25  per  cent. 

For  the  East  River,  the  present  normal  level  of 
Lochaber  Stillwater  is  175.00  ■ —  taking  mean  sea  level  as 
zero  datum.    This  it   is  proposed   to  raise  to   195.0. 


To  utilize  the  drop  fully,  therefore,  between  Lochaber 
Stillwater  and  mean  sea  level,  there  would  be  available 
195  feet  gross  head.  The  endeavour  has  been  to  regulate 
as  completely  as  possible  the  entire  run  off  of  the  river. 
Consistently  then,  it  should  also  be  the  intention  to- utilize 
to  the  limit  this  195  feet  of  gross  head  available. 

As  developed  more  fully  later,  this  has  been  done  in 
two  proposals, — 

1.  By  means  of  one  development  only,  with  the 
whole  gross  head  of  195  feet  utilized,  which  on  account 
of  various  hydraulic  losses  would  be  reduced  to  a  net  head 
of  185  feet.  The  generating  station  would  be  at  Tide- 
water. This  development  for  brevity  will  be  referred  to 
as  No.  1  Tidewater. 

2.  By  means  of  two  developments  of  which  the 
upper  with  generating  station  at  Malay  Falls  would  have 
a  gross  head  of  80  feet,  —  reduced  to  76.5  feet  net  head 
at  the  turbines  —  referred  to  as  No.  2  Malay  Falls. 
And  a  lower  development  with  114.5  feet  gross  head 
reduced  to  112.5  feet,  with  generating  station  at  Tide- 
water and  referred  to  as  No.  2  Tidewater.  The  total 
gross  head  utilized  is  therefore,  194.5  feet,  and  the  total 
net  head  189  feet.  The  net  head  obtained  on  account 
of  lower  hydraulic  losses  is  four  feet  greater  than  under 
the  first  proposal. 

Remembering  that  350  second  feet  is  the  maximum 
continuous  flow  available  with  storage  only  and  550 
second  feet  with  steam  reserve  ar.d  storage  and  having 
the  net  heads,  and  assumed  losses,  we  can  arrive  at  the 
kilowatt  hours,  delivered  per  annum  in  Pictou  County 
both  for  the  alternative  East  River  developments  and 
the  West  River  as  shown  below. 


Kilowatt  Hours  Delivered  in  Pictou  County. 

Scheme 

Storage 

Regulation, 

Only 

Stor.  Regulation  and  Steam  Reserve 

Hydro 

Steam 

Total 

West  River  Tide- 
water Development 

5.431,000 

8.060,928 

2,801,472 

10,862,400 

No.  1  Tidewater. . . . 

31,903,920 

40,945,360 

9,190,800 

50,136,160 

No.  2  Malay  Falls.. 

13,192,560 

16,932,744 

3,798,422 

20,731,166 

No.  2  Tidewater. . . . 

19,403,400 

24,896,352 

5,594,705 

30,491,057 

Total  No.  2 

32,595,960 

41,829,096 

9,393,127 

51,222,223 

As  before  stated  the  total  estimated  present  consump- 
tion of  power  in  Pictou  County  is  29,500,000  kilowatt 
hours,  and  it  is  very  probable  that  this  would  not  become 
all  hydro  for  possibly  two  years  after  its  advent,  though 
this  period  would  be  materially  shortened  with  the  adop- 
tion of  a  proposal  later  advanced. 

Examining  the  table  given,  there  are  three  combina- 
tions that  would  supply  Pictou  County  alone  for  a  period 
of  possibly  two  years  from  the  introduction  of  hydro 
power  and  cover  a  period  of  about  four  years  from  the 
present  date.  The  word  "alone"  is  used  advisedly,  for 
if  there  were  demand  for  a  block  of  power  over  Pictou 
County's  needs,  than  the  combinations  listed  below  would 
be  too  small  in  every  case. 
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No.  1  Tidewater  complete  without  steam  reserve  and 

using  storage  only. 

No.  2  Tidewater  and  No.  2  Malay  Falls  without  steam 

reserve  and  using  storage  only. 

No.  2  Tidewater  alone  with  steam  reserve  and  storage. 


3. 

A  serious  objection  applies  to  both  No.  1  and  No.  2. 
Being  without  the  expense  of  steam  reserve,  either  would 
give  lower  unit  power  costs,  and  either  would  have  the 
advantage  of  lower  capital  investment  due  to  lessened 
machinery,  and  lower  water  conduit  costs,  capacity  being 
necessary  for  only  350  second  feet  against  550  second  feet 
with  steam  reserve.  Neither  combination,  however, 
utilizes  the  full  capacity  of  the  river,  and  neither  combina- 
tion would  allow  for  expansion  beyond  Pictou  County's 
present  consumption.  Even  the  addition  of  the  West 
River  development  without  steam  reserve  would  only 
give  5,431,000  kilowatt  hours  which  is  too  small  to 
justify  the  additional  investment.  It  must,  therefore,  be 
apparent  that  both  Combination  1  and  Combination  2 
must  be  ruled  out. 

Combination  No.  3  —  No.  2  Tidewater  with  steam 
reserve  and  storage  —  would  appear  the  logical  develop- 
ment for  present  needs.  It  involves  the  valuable  steam 
reserve,  promises  the  final  utilization  of  the  full  value  of 
the  river,  and  provides  opportunity  for  expansion, — 


the  matter  of  capital  invested  has  to  be  considered,  and 
the  annual  fixed  charges  consequent  thereto.  These  are 
considered  later. 

Proposed  Types  of  Development 

Figure  No.  3  covers  the  East  River  from  Tidewater 
to  Lochaber  Stillwater  —  a  distance  of  5  miles. 

A  close  study  has  been  made  of  all  types  of  and 
location  for  developments.  Conditions  on  the  West  side 
of  East  River  through  lack  of  roads,  difficulty  of  access, 
deep  river  inlets,  low  heights  above  and  near  the  river 
and  wide  creek  valleys  prejudice  developments  on  that 
side,  and  affect  seriously  the  matter  of  canals  and  pipe 
lines.  It  was  also  found  that  economic  development 
meant  the  sacrifice  of  a  considerable  amount  of  the  195 
feet  gross  head. 

The  East  side  presents  better  opportunities.  Even 
here  extensive  investigation  was  necessary  to  decide  the 
location  of  the  water  conduits, —  and  the  most  economical 
type  to  be  adopted  —  whether  pipe  or  canal.  Preliminary 
investigation  showed  the  necessity  of  two  developments 
to  utilize  the  195  feet  gross  head, —  involving  two  generat- 
ing stations,  and  a  consequent  approximate  doubling  of 


-  i     v 


1.  By  the  building  of  the  No.  2  Malay  Falls  devel- 
opment. 

2.  By  the  building  of  West  River  Tidewater  devel- 
opment. It  would  also,  of  course,  call  for  the  development 
of  all  the  storages. 

If  there  were  in  sight  a  demand  for  a  block  of  power 
outside  of  Pictou  County's  needs  at  the  time  of  beginning 
construction,  then  the  choice  comes  to  either, — 

1.  No.  1  Tidewater  with  steam  reserve  and  storage. 

2.  No.  2  Tidewater  and  No.  2  Malay  Falls  with 
steam  reserve  and  storage. 

The  first  involves  less  annual  operation  charges 
and  will  give  better  and  easier  operating  conditions  as 
•compared  with  the  second  proposal.    On  the  other  hand 


Figure  3 

operating  staff  and  therefore  operation  charges.  There 
are  also  the  greater  electrical  difficulties  attendant  upon 
tying  two  generating  stations,  which  while  easily  overcome, 
bring  more  complicated  design  and  additional  capital 
charges.  The  annual  operation  charges  for  a  typical 
generating  station  would  be  approximately  $18,000  — 
covering  salaries,  wages,  supplies,  etc.,  for  the  generating 
station  only.  It  would  then  appear  that  equitably  the 
sum  of  $18,000  capitalized  at  say  6  per  cent  would  repre- 
sent approximately  the  additional  capital  that  might  be 
invested  towards  the  attainment  of  one  generating  station 
in  place  of  two.  This  represents  the  sum  of  $300,000. 
After  considerable  investigation,  a  scheme  using  one 
generating  station  to  develop  the  full  gross  head  of  195 
feet  was  obtained,  and  comparisons  of  investment  involved 
will  be  made  later. 


572 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


We  have  then  two  proposed  schemes  which  are, — 

1.  Single  Development  with  head  dam  at  Lochaber 
Stillwater  and  generating  station  at  Tidewater.  For 
brevity,  reference  will  be  made  to  this  development  as 
before  said  as  No.  1  Tidewater. 

2.  Two  developments  with  the  Upper  Head  dam 
situated  as  above  at  Lochaber  Stillwater  and  with  the 
generating  station  just  below  Malay  Falls.  This  devel- 
opment will  be  referred  to  as  No.  2  Malay  Falls.  The 
lower  development  will  have  the  head  dam  a  short  distance 
above  Ruth  Falls  and  the  generating  station  at  Tidewater, 
located  exactly  as  for  No.  1  Tidewater.  Development 
scheme  No.  2  requires  a  control  station.  It  has  been 
recommended  that  the  Tidewater  station  be  this  control, 
mainly  on  account  of  its  accessibility  to  the  outside  world, 
its  central  position,  having  in  mind  the  possible  future 
West  River  development,  the  lessened  handling  required 
on  transformers  weighing  possibly  ten  tons  each,  and  its 
priority  for  construction  in  the  development  of  the 
complete  scheme. 

The  details  of  developments  may  be  summarized  as 
follows, — 

No.  1  Tidewater  Development 

Eight  different  sections  were  studied  for  the  head 
dam  for  this  development,  which  would  also  form  the 
head  dam  for  the  alternative  No.  2  Malay  Falls  devel- 
opment. The  final  location  would  be  at  the  head  of 
Marshall  Falls  and  of  sufficient  height  to  raise  Lochaber 
Stillwater  twenty  feet,  forming  as  aforesaid  a  head  pond 
5H  miles  long  and  averaging  %  mile  wide.  The  overflow 
section  of  the  dam  would  be  of  mass  concrete,  the  East 
end  being  retaining  wall  section  with  concrete  core  wall 
and  earth  body.  Provision  would  be  made  for  a  log  run, 
fish  way  and  unwatering  sluices.  The  foundation  would 
be  on  bedrock. 

The  water  conduit  is  not  taken  from  the  dam  but  at 
a  distance  to  the  West,  consisting  of  a  canal  with  the 
entrance  flared  to  lessen  hydraulic  entrance  losses,  protect- 
ed by  a  boom  and  with  provision  made  to  close  off  the 
water  with  stop  logs.  The  canal  would  be  concrete  lined 
and  made  of  sufficient  size  so  as  to  allow  for  a  drawdown 
on  the  pond  of  three  feet  and  still  not  increase  the  velocity 
beyond  the  economic  limit.  The  sides  would  be  on  a 
45°slope,  so  as  to  obviate  the  necessity  of  forms  for  the 
lining,  and  to  take  care  of  any  ice  pressure  that  might 
develop.  For  the  first  1200  feet  this  canal  is  common 
to  both  No.  1  Tidewater  and  No.  2  Malay  Falls  devel- 
opments. For  the  power  scheme  under  description  the 
canal  continues  down  the  valley  as  shown  in  Map  No.  4 
at  varying  distances  from  the  river  following  contour  190. 
In  places  where  the  canal  crosses  a  deeper  creek  valley, 
it  is  more  economical  to  cross  on  a  fill  rather  than  follow 
around  the  contour.  The  canal  length  is  20,900  lineal 
feet  terminating  in  concrete  headworks  set  well  down  into 
the  crest  of  the  hill.  To  obviate  the  necessity  of  wasting 
a  large  amount  of  water  at  a  time  of  the  year  when  the 
water  should  be  conserved  through  driving  logs  down  a 
river  obstructed  with  large  boulders,  and  with  rapids  and 
falls,  it  is  proposed  to  carry  the  log  drives  down  the  canal, 
discharging  them  just  above  the  headworks  at  the  end  of 
the  canal  into  a  timber  log  sluice  carried  across  the  bog, 
over  the  road  and  down  to  the  main  river,  discharging  a 


short  distance  above  the  generating  station.  The  limits 
on  the  upper  river  have  not  been  cut  for  23  years,  and 
within  probably  5  years,  the  cut  will  be  begun. 
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From  the  headworks  at  the  end  of  the  canal,  which 
will  be  housed  and  provided  with  trash  racks,  closing 
gates  and  gate  mechanism, —  a  10'  6"  wood  stave  pipe  — 
5500  feet  long  —  will  carry  the  water  to  the  crest  of  the 
hill  above  the  power  house,  here  it  will  enter  a  steel 
thimble  surrounded  with  a  concrete  block  and  forming 
a  part  of  a  vertical  pipe  carried  to  a  height  of  about  50 
feet  to  form  a  surge  tank.  On  account  of  the  very  steep 
slope,  the  consequent  necessity  of  heavy  anchorage,  and 
the  vibrational  effect  from  heavy  surges,  instead  of  the 
usual  penstocks,  it  has  so  far  been  considered  that  a 
penstock  tunnel  should  be  built,  carried  down  as  a  shaft 
from  the  surge  tank,—  12  feet  in  diameter,  lined  with 
concrete,  (figure  4),  and  then  carried  horizontally  to  the 
transformer  house  wall,  this  section  being  an  arched* 
tunnel,  and  which  will  discharge  into  a  steel  distributor 
in  a  concrete  block  from  which  branch  two  six  foot  and 
two  4'  6"  diameter  steel  pipes  controlled  with  hydraulic 
valves  placed  next  to  the  spiral  —  steel  cased  —  -vertical 
shaft  turbines  set  in  mass  concrete, —  as  shown  in  the 
sketch,  and  connected  directly  to  the  three  phase,  60-cycle 
alternating  current  generators  with  exciters  also  on  same 
shaft.  The  water  discharges  from  the  turbines  through 
concrete  draft  tubes  into  a  tailrace  excavated  to  the  river 
with  provision  made  to  utilize  the  low  tide  level.  It  will 
be  noticed  that  a  different  type  of  draft  tube  is  proposed, 
it  being  intended  to  make  use  of  either  the  Moody  Flaring 
type  or  White's  Hydraucone  both  of  which  have  recently 
been  utilized  in  the  two  new  37,500  horse  power  turbines 
at  Niagara  Falls  and  where  there  has  been  attained  the 
remarkable  efficiency  of  90  per  cent  from  the  canal  head- 
works  to  the  tailrace,  due  in  part  to  this  new  type  of 
draft  tube,  which  regains  as  high  as  72  per  cent  of  the 
velocity  head  of  the  water  when  leaving  the  turbine 
runner,  and  which  also  tends  to  reduce  to  a  minimum 
the  vibrational  effect  often  present  in  curved  draft  tubes 
with  long  penstocks.  The  type  shown  in  the  section  is 
Moody's  Flaring  type.  The  superstructure  will  probably 
be  of  concrete.  Back  of  the  power  house  above  the 
steel  distributing  pipes  will  be  placed  the  "transformer 
house",  holding  the  low  tension  switching  equipment,  low 
tension  bus  bars,  transformers  and  high  tension  switching 
equipment,  lightning  arresters,  etc.  Due  consideration 
will  be  given  to  an  outdoor  transforming  installation, 
which  is  increasing  in  favour,  but  which  does  not  appear 
as  yet  as  being  applicable  to  the  conditions  here  in  Nova 
Scotia. 
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No.  2  Malay  Falls  Development 

The  head  dam,  canal  entrance  and  1225  feet  of  canal 
will  be  similar  to  the  alternative  No.  1  Tidewater  Devel- 
opment first  described.  The  canal  will  terminate  in  a 
concrete  headworks,—  housed,  with  trash  racks,  ice  run, 
closing  gates  and  gate  mechanism.  From  this  will  exist 
a  10'  6"  wood  stave  pipe  of  a  total  length  of  2725  feet 
laid  on  a  graded  foundation,  and  connecting  near  the 
power  house  to  a  differential  surge  tank  on  the  crest  of 
the  hill  elevation  175,  from  thence  carrying  on  in  10'  6" 
wood  stave  pipe  to  a  generating  station  similar  to  that 
described  previously, —  distributing  the  water,  however, 
through  two  7-foot  steel  pipes  to  the  two  turbines.  No 
service  transformers  will  be  necessary  in  this  station,  so 
the  structure  back  of  the  power  house  will  be  compara- 
tively small,  housing  only  the  low  tension  switching 
equipment,  properly  protected,  and  from  the  low  tension 
bus  bars  the  current  will  be  transmitted  to  the  control 
station  at  Tidewater.  The  station  will  be  placed  just 
below  Malay  Falls,  and  the  tailrace  discharge  will  be  into 
the  river  at  a  normal  elevation  of  115,  where  a  pond  will 
extend  to  the  head  dam  for  No.  2  Tidewater  Development, 
just  above  Ruth  Falls. 

No.  2  Tidewater  Development 

Referring  again  to  Map  No.  4  of  the  whole  valley, 
the  head  dam  is  a  short  distance  above  Ruth  Falls 
where  a  four  foot  drop  occurs.  The  dip  and  strike  of  the 
exposed  bedrock  are  such  as  to  make  an  extremely  good 
dam  foundation.  The  dam  would  be  of  mass  concrete  of 
a  maximum  height  of  34  feet,  having  both  overflow  and 
retaining  wall  section.  Provision  would  be  made  for 
fishway,  trash  and  ice  way,  and  for  unwatering  sluices. 
The  crest  of  the  overflow  section  would  be  elevation  114.5. 
The  pond  formed  would  be2y2  miles  long.  On  the  east- 
ern end  of  the  dam,  there  would  be  the  splayed  entrance 
to  the  canal,  protected  by  a  boom.  The  normal  section 
of  the  canal  would  be  11  feet  wide  at  the  bottom  with 
45°  side  slopes  —  lined  with  6  inches  of  concrete  and  made 
sufficiently  deep  so  as  to  allow  for  a  drawdown  of  one 
foot  on  the  pond  without  increasing  the  maximum  velocity 
to  a  point  causing  uneconomical  friction  head  loss. 
A  greater  drawdown  should  not  be  necessary  as  the 
operation  of  the  two  plants  should  always  be  such  that 
the  amount  of  water  passing  through  the  turbines  of  the 
two  generating  stations  would  be  approximately  the  same. 
The  course  of  the  canal  would  follow  contour  115  along 
the  side  hill  below  the  road.  Such  a  canal  in  first  cost 
would  be  considerably  cheaper  than  a  wood  stave  pipe 
of  equal  capacity  and  would  involve  only  a  fraction  of  the 
friction  head  loss  of  the  wood  stave  pipe  for  such  a  dis- 
tance as  this  —  8300  lineal  feet.  The  canal  would 
terminate  in  a  concrete  headworks  on  the  hillside  above 
Tidewater  at  approximate  elevation  114.0;  it  would  be 
housed  and  provided  with  the  usual  trash  racks,  ice  run, 
gates  and  gate  mechanism.  It  will  have  been  noticed 
that  no  provision  is  being  made  in  the  head  dam  at 
Ruth  Falls  for  a  log  chute.  The  intention  is  to  bring  all 
log  drives  down  the  canal,  discharging  the  logs  just  above 
the  headworks,  by  means  of  a  motor  operated  log  roll, 
into  a  timber  sluice  using  just  sufficient  water  to  "grease" 
the  steep  chute,  and  discharging  into  the  river  just  above 
the  generating  station.  The  headworks  would  be  protect- 
ed from  bark  and  trash  by  another  set  of  special  racks. 


Due  to  the  short  distance  from  the  headworks  to  the 
turbines,  and  also  on  account  of  the  open  canal,  a  surge 
tank  would  not  be  necessary  according  to  present  calcula- 
tions. Also,  similarly  to  No.  1  Tidewater  development 
it  has  been  recommended  that  the  penstock  instead  of 
being  the  usual  wood  stave  or  steel  pipe  or  pipes  should 
be  a  permanent  penstock  tunnel  in  the  form  of  a  12  foot 
diameter  shaft  and  arched  tunnel,  concrete  lined,  running 
to  the  wall  of  the  "transformer"  house,  and  spreading 
through  a  steel  distributor  to  two  7-foot  pipes  to  the  two 
turbines.  Otherwise  the  generating  station  and  trans- 
former house  would  be  similar  to  that  for  No.  1  Tide- 
water development  except  that  it  is  smaller  with  two 
machines  instead  of  four  of  No.  1  Tidewater.  Of  the  two 
stations  under  No.  2  Scheme,  this  would  be  the  operating 
control.  The  necessary  transformers  would,  therefore,  be 
placed  here. 

Summary  of  Schemes  Proposed 

The  two  generating  stations  under  No.  2  Scheme 
would  be  approximately  four  miles  apart,  with  the  Tide- 
water station  as  operation  control  and  Malay  Falls  as 
water  control.  With  both  plants  in  operation,  an 
addition  to  operating  expenses  would  be  necessary  for 
the  salary  of  an  operating  superintendent,  which  might 
be  avoided  under  No.  1  Scheme  with  one  development, 
where  a  chief  operator  would  suffice.  A  wharf  would 
be  built  on  the  East  bank  of  the  river,  about  400  feet 
below  the  Tidewater  generating  station,  which  could  very 
conveniently  be  reached  by  small  ocean  going  vessels, 
as  there  is  a  swing  span  in  the  steel  highway  bridge, 
a  mile  below  the  wharf.  The  heavy  machinery  and 
transformers  for  the  Tidewater  station  could  be  very 
easily  handled,  therefore,  and  at  a  minimum  of  expense. 
There  are  apparently  no  suitable  gravel  and  sand  available 
in  the  valley  above  Tidewater.  At  the  mouth  of  the  river 
estuary,  it  is  understood  that  clean  washed  gravel  and 
sand  are  available  which  could  be  taken  out  by  steam 
shovel,  loaded  onto  scows,  brought  up  to  and  unloaded 
at  the  wharf,  carried  up  the  170  ft.  hill  from  Tidewater 
by  an  inclined  hoist  to  storage  bins,  for  distribution  to 
the  points  where  wanted.  Such  an  arrangement  would 
possibly  prove  more  economical  that  the  use  of  crushed 
aggregate,  and  would  solve  a  problem  of  considerable 
consequence  where  larger  quantities  of  concrete  are 
necessary. 

Turbines  and  Generators 

With  due  regard  to  economics,  it  has  been  the 
endeavour  to  plan  the  development  so  as  to  obtain  the 
maximum  capacity  of  the  river  as  a  power  producer, 
utilizing  the  whole  of  the  gross  head  available  between 
Lochaber  Stillwater  and  Tidewater,  and  cutting  down 
hydraulic  losses  to  the  economic  limit.  Consistently  also 
the  turbine  characteristics  should  be  arranged  to  obtain 
the  highest  possible  efficiency, —  not  at  one  particular 
point  of  the  machine  capacity,  but  through  all  the  normal 
operating  range.  By  using  a  high  specific  speed,  it  is 
possible  to  obtain  a  lower  cost  for  generating  machinery, 
and  also  a  relatively  high  turbine  efficiency,  but  unfor- 
tunately only  over  a  very  small  range  of  the  machine 
capacity, —  around  85  to  88  per  cent  of  that  capacity, — 
and  dropping  off  rapidly  towards  both  half  load  and  full 
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rated  load.  To  conserve  water,  we  would,  therefore,  be 
inclined  to  sacrifice  extremely  high  efficiency  to  a  fairly 
flat  efficiency  curve  between  one  half  load  and  full  load, 
and  also  so  to  select  the  number  of  the  turbines  and 
therefore  their  individual  capacities  that  at  no  time  would 
it  be  necessary  to  operate  a  "wheel"  at  less  than  half  its 
rating.  It  has  been  shown  that  the  summation  of  all 
present  loads  in  Pictou  County  gives  a  working  day  load 
factor  of  53.2  per  cent.  50  per  cent  has  been  used  in 
allowing  for  total  machine  capacity,  when  in  the  usual 
generating  station  design  it  is  customary  to  use  from 
33  1/3  per  cent  to  40  per  cent.  It  is  also  necessary  to 
allow  for  turbine  ratings  to  take  care  of  short  duration 
peaks,  running  25  per  cent  over  the  average  peak,  and 
this  is  particularly  necessary  for  loads  such  as  those  that 
would  be  given  by  the  Nova  Scotia  Steel  &  Coal  Company 
and  to  a  lesser  extent  by  the  Acadia  Coal  Company  and 
the  Eastern  Car  Company.  The  generators  would  be 
rated  in  kilovolt  amperes,  at  90  per  cent  power  factor 
and  up  to  this  short  duration  25  per  cent  overload,  as 
it  is  the  latest  practice  to  rate  them  for  the  maximum  load 
carried  even  for  short  periods.  The  90  per  cent  power 
factor  would  be  gained  through  the  utilization  of  the 
Acadia  Coal  Company's  steam  plant  as  a  reserve,  and 
consequent  also  upon  arrangements  proposed  later  inci- 
dental to  hydro  power  being  supplied  that  Company. 

The  machines  to  be  used  would  then  be, — 
No.  1  Tidewater    —  2  —  4300  h.p.  turbines. 

2  —  8000  h.p.      " 

2  —  3350  K.V.A.  Generators. 

2  —  6250  K.V.A. 
No.  2  Malay  Falls  —  2  —  5000  h.p.  turbines. 

2  —  4000  K.V.A.  generators. 
No.  2  Tidewater     —  2  —  7500  h.p.  turbines. 

2  —  5800  K.V.A.  generators. 

The  turbine  efficiencies  would  approximate  at  least  at 
1/2  rated  capacity  —  80.5  per  cent. 
5/8      "  "      —84.5     "      " 

3/4      "  "     —87       "      " 

7/8      "  "     —88       "      " 

Full     "  "     —84       "      " 

and  it  is  hoped  that  these  may  be  increased  materially 
by  the  use  of  the  draft  tube  previously  described. 

The  generators  will  be  three  phase,  60-cycle,  6600 
volts,  and  with  these  characteristics,  the  generating  sta- 
tions will  be  adaptable  for  connection  to  any  general 
system  of  distribution  for  the  whole  Province,  and 
conform,  therefore,  to  the  main  characteristics  of  the 
St.  Margaret's  Bay  stations  of  the  Commission. 

Electrical  System  and  Transmission  Lines 

In  No.  2  Scheme,  the  6600  volt  current  from  Malay 
Falls  station  would  be  carried  to  the  Tidewater  control 
station  on  the  poles  of  the  main  outgoing  transmission 
lines  running  from  the  control  station  to  Pictou  County. 
At  the  control  station,  the  current  passes  to  the  low  tension 
busses,  designed  of  sufficient  capacity  not  only  to  carry 
the  maximum  low  tension  current  of  the  two  plants  of 
No.  2  Scheme,  but  also  that  of  the  future  West  River 
station.  Two  banks  of  three  single  phase  transformers 
would  step  up  the  voltage  from  6600  volts  to  44,000  volts, 
and  with  the  usual  protective  devices,  the  current  would 


pass  to  the  transmission  lines.  Similarly  for  No.  1  Scheme 
except  that  there  would  be  avoided  the  paralleling  of 
stations  necessary  under  No.  2  Scheme. 

Referring  to  the  general  map,  from  present  informa- 
tion and  data  it  would  be  proposed  to  carry  finally  two 
aluminum  circuits  on  one  line  of  steel  poles,  following  the 
river  along  the  canal  right  of  way  and  then  practically 
due  North  on  the  East  side  of  Lochaber  Stillwater  between 
Rocky  and  Sloane  Lakes,  into  Pictou  County,  to  Sunny- 
brae  on  the  railway,  thence  along  the  railway  right  of 
way  to  Eureka,  thence  North,  again  along  the  railway 
right  of  way  to  the  main  terminal  station  in  the  near 
vicinity  of  the  Acadia  Coal  Company's  steam  plant  out- 
side Stellarton, — making  connection  through  transformers 
to  the  power  house  ot  the  Pictou  County  Electric  Company 
for  the  supply  of  power  to  them.  Due  to  the  use  of 
50-cycle  current  by  the  Acadia  Coal  Company,  frequency 
changers  would  have  to  be  installed,  which  could  be 
reversed  to  turn  the  50-cycle  Acadia  Coal  Company's 
current  into  the  main  transmission  line  as  necessary. 
The  usual  step  down  transformers  would  of  course  be 
present. 

From  the  terminal  station,  the  line  would  continue 
across  country  W  est  of  New  Glasgow  to  opposite  the  Nova 
Scotia  Steel  &  Coal  Company's  plant,  spanning  the  river 
to  a  substation  with  transformers  for  the  supply  to  Nova 
Scotia  Steel  &  Coal  Company  and  the  Eastern  Car 
Company. 

From  this  substation  a  13,200  volt  single  circuit  will 
be  carried  back  across  the  river,  following  the  road  on 
steel  poles  to  Abercrombie  Point,  spanning  the  basin  on 
special  steel  structures  to  an  out  door  substation  on  the 
outskirts  of  Pictou,  for  the  supply  of  Pictou  and  vicinity. 

Power  would  be  metered  for  sale  and  payment  at  the 
low  tension  side  of  the  switchboards  of  the  various  sub- 
stations. The  total  length  of  the  line  to  Trenton  sub- 
station would  be  56  miles,  and  from  Trenton  substation 
to  Pictou  substation  about  734  miles.  Detailed  surveys 
may  modify  the  general  route  but  not  the  main  proposals. 

Steam  Reserve  and  Proposal  for  Prior  Utilization 

For  supply  to  the  Acadia  Coal  Company,  frequency 
changers  are  proposed  to  be  installed,  which  would  be 
utilized  when  necessary  to  take  power  from  the  steam 
reserve. 

If  either  No.  1  or  No.  2  scheme  complete  were 
adopted,  the  construction  period  would  be  from  20  to 
24  months. 

If  the  Tidewater  station  of  No.  2  scheme  were 
initially  adopted  the  construction  period  would  be  12 
to  15  months.  From  the  present  date,  at  the  very  best, 
there  would  be  a  period  of  two  years  before  the  advent 
of  hydro  power  to  alleviate  the  present  high  power  cost 
situation.  To  relieve  this  situation  during  the  hydro- 
construction  period,  a  proposal  is  advanced  on  which  a 
memorandum  has  been  prepared  by  Professor  J.  F. 
Lumsden,  Electrical  Engineer  to  the  Commission,  of 
which  the  following  is  a  synopsis,— 

The  Nova  Scotia  Steel  &  Coal  Company  has  been 
proposing  the  immediate  electrification  of  its  plant, 
obtaining  the  power  necessary  at  60-cycles  from  the 
Acadia  Coal  Company's  steam  plant  by  the  installation 
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of  a  new  4000  kilowatt,  60-cycle  steam  turbine  driven  Thp  NVwa  Qmtio  q+q^i   jp   r^oi  r~~  j  iL 

generator,  and  at  the  same  tune  supplying  the  Eastlrn  Eastem^Tompany  lou  d  L^sa^S^bte 

Car  Company;   60-cycle  current   being  used  so  as  to  capital    expenditure    for    substation     tSn?fnrSS2f  2 

conform  to  the  hydro  standard.     To  do  this,  in  addition  transmission hnes  substation,    transformers    and 

to  generating  machinery  at  3150  volts,  there  would  be  An  ,momn*t  ,,      c 

necessary  transformers  at  the  power  end  from  3150  volts  thp  l^rSf  rJS?  r  '        ^u'  ^  necessary  that 

to  say  13,200  volts,  substation  at  Trenton  to  reduce  to  In  tuf  ™  Company  supply  the  Commission  with 

say  2200  volts,  and  transmission  line  from  Stellarton  to  ?f  th^th^^nSS^  °V6r  *  °V6  the  "^rements 

Trenton -3M  miles  long.    All  of  these  would  have  to         the  three  comPames- 

be  scrapped  or  used  elsewhere  with  the  coming  in  of  The  power  available  at  present  from  the 

hydro  power.     It  is,  therefore,  proposed  that  the  Nova  steam  plant  is "  7000  K  W 

Scotia  Power  Commission  proceed  immediately  with  the  tv.^  ™-^™+  ~,     •  j  j    ,-  .,       \' 

installation  of  Stellarton,  Trenton  and  Pictou  substations,  The  FnS^S^T  ^Tnd  ?f  the  -three 
and  transmission  line  from  Stellarton  to  Pictou,- all  of  w£f  '    (mdudin^    transmission 

a  permanent  nature  and  of  the  final  hydro-standard.  ™,      ",} .,"  ,7  \ 6534  K.W. 

Without  increasing  total  capital  expenditure  for  the  The  balanCe  available  1S'  therefore 466  K.W. 

complete  system,  the  Nova  Scotia  Power  Commission  Triis  is.  a  small  margin.     The  town  of  Pictou's  maximum 

could  complete  this  portion  earlier  and  supply  power  to  alone  is  250  kilowatt,  but  it  is  hardly  possible  that  the 

consumers  from  the  Acadia  Coal  Company's  plant  at  Nova  Scotia  Steel  &  Coal  Company  will  draw  more  than 

least  12  months  sooner  than  would  be  otherwise  possible,  a  fraction  of  the  maximum  for  some  time  after  this  line 

and   during   this   period   prospective   consumers   would  *s  in  operation,  so  that  it  is  estimated  that  the  steam 

electrify  their  plants  and  connect  to  the  lines,  so  that  Plant  could  both  supply  the  town  of  Pictou's  maximum 

later  with  the  complete  hydro  in  operation,  the  initial  demand  of  250  kilowatt,  the  Pictou  County's  Electric 

load  would  be  beyond  the  "development  period"  stage,  Company's  maximum  of  560  kilowatt  and  a  portion  if 

in  other  words  the  usual  awkward  small  load  "development  n°t  the  whole  of  the  smaller  companies'  loads,  during 

period"  would  be  materially  shortened,  and  during  this  the  12-month  period  before  the  hydro  enters, 
shortened  period  only  a  small  fraction  of  the  final  fixed  It  will  be  noticed  that  the  full  capacity  7000  kilowatt 

charges  would  have  to  be  carried.  is  considered  available  from  the  steam  plant,  though  only 

Data,  Capital  and  Operating  Costs  and  Reductions. 


Item 

No.  2— Tidewater 

with 

Steam  Res.  and  Storage 

No.  1 — Tidewater 

with 
Steam  and  Storage 

No.  2  Tidewater  and 

No.  2  Malay  Falls 

with  Steam  and  Storage 

Annual  Capacity  —  K.W.  Hrs.  delivered  —  Hydro 

24,896,352 
5,594,705 

40,945,560 
9,190,800 

41,829,096 
9,393,127 

"             "                                           —  Steam 

Total  System  Capacity — delivered — K.W.  Hrs 

30,491,057 

50,136,360 

51,222,223 

Total  rated  Turbine  H.P.  Installed 

15,000 
11,600 
15,000 
11,600 
50% 
29,500,000 

24,600 
19,200 
20,300 
15,850 
50% 
29,590,000 

25,000 
19,600 
25,000 
19  600 

"        "     Generator  K.V.A.  Installed 

Initial  rated  Turbine  H.P.  Installed 

"    Generator  K.V.A.  Installed 

Assumed  Daily  Load  Factor 

50% 
29,500,000 

Estimated  Present  Annual  Consumption 

Total  Capital  Costs 

$2,172,644 

2,168,084 

$144.84 

117.00 

$3,429,176 

3,055,695 

$139.27 

113.00 

$3,382  199 

Initial  Capital  Costs 

3,210,743 

Capital  Costs  per  Final  H.P.  Installed  —  50%  L.F.. . . 

$135  28 

—  40%L.F 

110.00 

Annual  Operating  Costs  and  Fixed  Charges  —  F.. . . 

$376,171 
274,808 

$569,756 
368,570 

$584 199 

—I 

399,675 

Max.  Sale  price  per  K.W.  Hr.  incl.  all  charges. 
Annual  Sale  —  19,000,000  K.W.  Hrs 

1.45c. 
1.25c. 

1.94c. 
1.23c. 
1.15c. 
1.12c. 

"     _  30,000,000      " 

"     _  32,000,000      "        " 

1.25c. 

"     —  51,000,000      "        "    

1.15c. 

Smallest  Load  that  will  give  Required  Revenue 
assuming  no  Sinking  Fund  Payments. 
Rate  Charged 

1.25c. 
19,000,000 

1.15c. 
27,500,000 

Smallest  Load  —  K.W.  Hrs 

1.00c.  per  K.W.  Hr.  on  the  ordinary  commercial  H.P.  rating  with  22>y2%  Load  Factor  is  equivalent  to  $21.78  per  H.P.  per  year. 
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the  one  new  4000  kilowatt  machine  at  60-cycle  is  to  be 
installed,  the  remainder  —  2  —  1500  kilowatt  machines- 
remaining  50-cycle.  It  is  hoped  that  the  Acadia  Coal 
Company  will  take  the  hydro  power, —  and  that  ultim- 
ately frequency  changers,— consisting  of  synchronous 
motor  generator  sets,  will  be  installed,  allowing  for  the 
change  from  the  hydro  60-cycle  to  the  mine  50-cycle. 
If  the  e  were  installed  immediately,  the  full  7000  kilowatt 
capacity  would  become  adaptable  for  Pictou  County. 
When  these  synchronous  motor  generator  sets  are  obtain- 
ed, it  is-  proposed  that  the  aggregate  capacity  be  such  as 
to  carry  not  only  the  rated  kilowatt  load  of  the  sets,  but 
also  sufficient  reactive  K.  V.  A.  so  that  by  their  proper 
operation,  the  power  factor  of  the  transmission  lines  from 
Sheet  Harbour  can  be  maintained  at  90  per  cent.  To  do 
this  the  60-cycle  end  of  the  sets  would  have  to  have 
their  aggregate  rating  increased  1000  K.V.A.  To  further 
the  proposal  advanced,  it  is  proposed  to  instal  one  at 
least  of  the  two  frequency  changing  sets  at  the  present 
time,  so  that  the  full  capacity  of  the  plant  may  be  avail- 
able. It  is  estimated  that  the  Acadia  Coal  Company's 
load  at  50-cycle  will  never  drop  below  1500  kilowatt  on 
the  average,  so  that  no  advantage  would  be  gained  by 
the  installation  of  more  than  one  of  the  1500  kilowatt 
sets  immediately. 

Capital  Expenditure,  Operating  and  Fixed  Charges 

The  information  under  this  heading  is  tabulated 
below.    Only  three  arrangements  are  considered, — 

1.  No.  2  Tidewater  development  with  complete  storage, 
utilizing  steam  reserve,  but  with  only  one  circuit 
transmission  line  on  steel  poles  capable  of  carrying 
a  future  additional  circuit. 

2.  No.  1  Tidewater  Scheme  complete  with  entire  storage, 
steam  reserve,  and  two  circuit  transmission  on  single 
line  of  steel  poles. 

3.  No.  2  Scheme  complete  of  two  developments  with 
storage  and  steam  reserve  and  two  circuit  transmis- 
sion. 

The  first  division  of  the  table  shows  data  already 
referred  to.  It  will  be  noted  that  the  final  capacity  of  both 
schemes  is  almost  identical  —  approximately  51,000,000 
kilowatt  hours,  also  that  the  No.  2  Tidewater  development 
with  steam  reserve  and  storage  will  supply  the  complete 
present  Pictou  County  load. 

The  estimated  capital  expenditure  with  No.  1  Scheme 
complete  costing  actually  $50,000  more  than  No.  2  Scheme 
complete, —  but  on  "paper"  being  about  $250,000  cheaper 
due  to  capitalizing  of  saving  in  operation  charges. 

The  capital  expenditures  per  horse  power  installed  is 
shown  both  on  the  50  per  cent  load  factor  as  figured  and 
on  the  usual  40  per  cent,  due  allowance  being  made  for 
additional  generating  machinery,  enlarged  water  conduits, 
etc.  It  should  be  noticed  particularly  that  these  unit 
costs  are  closely  comparable  with  pre-war  figures  in  spite 
of  the  present  enormously  increased  construction  costs. 

In  various  divisions,  figures  are  given  for  initial 
expenditure,  it  being  intended  that  no  more  money  be 
invested  initially  than  necessary  to  cover  the  initial  power 


demand.  In  No.  1  Scheme  —  a  machine  would  be  left 
out, —  and  in  both  No.  1  and  No.  2  complete — one  circuit 
of  the  line  would  be  held  over,  etc. 

The  next  division  covers  annual  operation  and  fixed 
charges,  both  final  and  initial, —  the  initial  being  without 
allowance  made  for  the  use  of  steam  and  having  lessened 
fixed  charges.  The  Nova  Scotia  Power  Commission  will 
sell  power  at  cost  but  must  include  in  this  cost  not  only 
interest  on  the  capital  expenditure,  but  also  annual  sink- 
ing fund  payments,  and  an  approximate  equal  annual 
payment  into  a  "depreciation  fund"  for  renewals. 

The  next  division  covers  the  maximum  sale  price 
per  kilowatt  hour  for  various  annual  consumptions  — 
progressing  according  to  the  plant  capacities. 

The  heading  describes  the  last  division.  It  is  felt 
that  those  customers  who  are  sufficiently  enterprising  to 
become  motorized  quickly  so  as  to  avail  themselves  of 
hydro-power  during  the  "development  period",  should  not 
be  penalized  for  those  who  delay.  A  reasonable  way  to 
affect  equalization  would  be  by  deferring  payments  into 
the  sinking  fund  during  the  "development  period"  —  say 
three  years, —  during  which  the  load  would  build  up  to 
its  normal  proportions.  With  an  initial  rate  of  1.25c.  per 
kilowatt  hour,  the  No.  2  Tidewater  plant  would  require 
a  load  of  19,000,000  kilowatt  hours  to  cover  the  annual 
charges,  and  which  it  could  under  the  worst  conditions 
known,  carry  without  the  use  of  steam  reserve.  Similarly 
at  1.15c.  per  kilowatt  hour,  complete  Scheme  No.  1  would 
require  a  load  of  27,500,000  kilowatt  hours,  which  it  could 
carry  without  the  use  of  steam  reserve. 

Conclusions 

1 .  Present  steam  power  costs  in  Pictou  County  range 
from  1.65c.  to  12c.  per  kilowatt  hour  without  fixed  charges 
included.  The  present  consumption  is  approximately 
29,500,000  kilowatt  hours.  Hydro-power  can  be  furnish- 
ed, at  from  1.25c.  to  1.15c.  per  kilowatt  hour.  This 
would  mean  a  saving  of  $500,000  per  year  to  Pictou 
County  or  $1350  per  day. 

2.  During  the  hydro  construction  period  a  marked 
alleviation  of  high  power  cost  conditions  might  be  made 
with  the  adoption  of  the  proposal  advanced  for  prior 
utilization  of  the  steam  plant. 

3.  With  no  other  load  than  that  of  Pictou  County, 
it  would  be  wisdom  to  proceed  initially  with  the  Tide- 
water plant  of  No.  2  Scheme,  allowing  for  increasing 
demands  over  its  capacity  to  be  met  by  the  installation 
of  the  Malay  Falls  Development,  and  later  the  West 
River  development. 

4.  With  an  initial  load  in  sight  of  40,000,000  kilowatt 
hours  annually,  the  complete  No.  1  Scheme  should  be 
proceeded  with,  this  might  ultimately  be  increased 
beyond  its  51,000,000  kilowatt  hour  capacity  by  the 
West  River  Development. 

The  writer's  thanks  are  very  much  due  to  Professor 
J.  F.  Lumsden,  acting  as  Electrical  Engineer  to  the 
Commission,  for  material  aid  in  the  preparation  of  the 
original  report,  and  also  to  the  Nova  Scotia  Power  Com- 
mission, through  its  Chief  Engineer,  K.  H.  Smith,  M.E.I.C, 
for  permission  to  use  the  matter  of  the  original  report 
which  has  just  recently  been  submitted  to  the  Commission. 
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Date  of  Annual  General  Meeting 

The  Annual  and  General  Professional  Meeting 
will  be  held  in  Toronto  on  February  1st,  2nd 
and  3rd,  1921.  The  Annual  General  Meeting  is 
announced  for  January  25th  at  Montreal,  as  provided 
in  the  by-laws,  and  will  be  adjourned  to  Toronto. 


Remuneration 

This  is  a  burning  subject  with  many  members,  or 
rather,  the  lack  of  what  is  considered  adequate  remunera- 
tion, and  is  the  cause  of  considerable  unrest  at  the  moment. 

Although  The  Institute  Committee  on  Remuneration 
and  Classification  of  engineers  has  been  hard  at  work  for 
some  months  and  is  being  loyally  supported  by  a  number 
of  the  Branches,  so  many  are  the  considerations  and  so 
varied  the  investigations  being  carried  out,  that  it  has 
been  impossible  for  the  Committee  to  complete  its  work 
and  report  what  members  of  the  Committee  consider 
a  satisfactory  schedule.  Active  work  is  being  continued 
however,  which  the  profession  in  general  and  members 
in  particular  will  receive  with  due  appreciation  and  with 
the  expectation  that  the  results  will  be  highly  beneficial. 
The  Committee  on  Policy  has  been  asked  to  submit 
suggestions  as  to  the  best  method  of  bringing  into  effect 
the  various  schedules  which  The  Institute  will  adopt. 

Innovation  at  Professional  Meetings 

Commencing  with  the  annual  meeting  held  at  Ottawa 
the  precedent  of  holding,  in  conjunction  with  the  annual 
meeting,  a  general  professional  meeting,  has  developed  a 
definite  procedure  which  has  already  become  firmly 
established  as  an  attractive  means  of  providing  an 
interesting  annual  gathering. 

At  Montreal  a  year  ago  the  large  attendance  and 
general  enthusiasm  made  it  one  of  the  most  notable 
gatherings  that  engineers  have  yet  held  in  this  country. 
At  that  time  it  was  generally  understood  that  the  next 
annual  meeting  would  be  held  in  Toronto  and  shortly 
after,  the  proposal  having  been  approved,  the  officers  and 
members  of  the  Toronto  Branch  set  about  planning  for 
an  even  greater  assembly  of  engineers  than  any  previously 
held.  A  strong  committee  of  the  Branch  has  been  hard 
at  work  for  months,  a  partial  result  of  which  is  embodied 
in  the  general  tentative  programme  published  in  another 
column  of  this  issue.  The  Toronto  Branch  will  have 
entire  charge  of  the  details  of  the  professional  side  of  the 
meeting  and  members  are  assured  of  sessions  full  of 
interest  and  sufficiently  attractive  to  justify  making  a 
long  journey  to  be  present. 

A  notable  feature  of  the  professional  meeting  and  a 
departure  from  usual  practice,  is  a  division  of  the  pro- 
gramme into  sectional  sessions,  which  will  enable  a  greater 
number  of  papers  to  be  presented  and  enable  members 
to  hear  those  in  which  they  are  most  particularly  interest- 
ed. There  will  be  no  sectional  sessions  while  papers  of 
general  interest  are  being  presented. 

Other  details  are  well  in  hand  giving  promise  of 
surpassing  all  previous  gatherings.  The  Committee  of 
the  Branch  having  this  work  in  hand  includes:  Col.  H.  J. 
Lamb,  M.E.I.C,  Chairman;  H.  L.  Seymour,  A.M.E.I.C., 
Secretary;  O.  M.  Falls,  Jr.E.I.C,  Assistant-Secretary; 
H.  G.  Acres,  M.E.I.C,  J.  R.  W.  Ambrose,  M.E.I.C, 
E.  T.  J.  Brandon,  A.M.E.I.C,  W.  A.  Bucke,  A.M.E.I.C, 
J.  B.  Carswell,  A.M.E.I.C,  Willis  Chipman,  M.E.I.C, 
Geo.  Clark,  A.M.E.I.C,  J.  R.  Cockburn,  A.M.E.I.C, 
E.  L.  Cousins,  A.M.E.I.C,  T.  L.  Crossley,  A.M.E.I.C, 
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F.  A.  Dallyn,  A.M.E.I.C.,  F.  A.  Gaby,  M.E.I.C.,  Peter 
Gillespie,  M.E.I.C.,  C.  B.  Hamilton,  M.E.I.C,  A.  H. 
Harkness,  M.E.I.C,  H.  E.  T.  Haultain,  M.E.I.C, 
I.  C   Krumm,  A.M.E.I.C,   T.   R.   Loudon,   M.E.I.C, 

G.  A.  McCarthy,  M.E.I.C,  James  McEvoy,  M.E.I.C, 
W.  A.  McLean,  M.E.I.C,  James  Milne,  M.E.I.C, 
C  H.  Mitchell,  M.E.I.C,  P.  H.  Mitchell,  A.M.E.I.C, 
T.  D.  Mylrea,  A.M.E.I.C.  J.  M.  Oxley,  A.M.E.I.C, 
Stewart,  A.  F.  M.E.I.C,  Wm.  Storrie,  M.E.I.C,  R.  0. 
Wynne-Roberts,  M.E.I.C,  C  R.  Young,  M.E.I.C 

Thirty  Fifth  Annual  General  and  Professional 
Meeting,  Toronto 

1st,  2nd,  and  3rd  February,  1921 

The  Annual  General  Meeting  will  be  called  in 
Montreal  on  Tuesday,  January  24th,  when  scrutineers 
and  auditors  will  be  appointed  after  which  the  meeting 
will  adjourn  to  meet  at  King  Edward  Hotel,  Toronto,  on 
Tuesday  February  1st. 

PROGRAMME 

Tuesday,  February  1st. 

9.00  A.M.         Registration  at  King  Edward  Hotel. 

9.30  A.M.         Address  of  Welcome. 
10.00  A.M.         Calling   to   Order   Annual   Business 

Meeting. 
12.45  P.M.  Adjournment  until  2.30  P.M, 

1.00  P.M.         Luncheon. 

2.30  P.M.         Resuming  of  Annual  Business  Meet- 
ing. 
Reception  of  Reports:  New  Business,  etc. 

3.45  P.M.         Reception  of  Reports  of  Scrutineers. 

4.00  P.M.  Address  of  Retiring  President. 

4.30  P.M.  Inauguration  of  Incoming  President. 

4.50  P.M.  Closing  of  Annual  Meeting. 

5.00  P.M.         Reception,  King  Edward  Hotel. 

8.00  P.M.         Smoker,  King  Edward  Hotel. 

Wednesday,  February  2nd. 

9.15  A.M.         Opening  of  Professional  Meeting. 

(Sectional  Sessions). 
12.45  P.M.  Adjournment. 

1.00  P.M.         Luncheon. 

2.15  P.M.  Resuming  of  Professional  Meeting, 
(General  Papers). 

5.00  P.M.  New  Business  and  General  Discus- 
sion. 

6.00  P.M.         Adjournment. 

7.30  P.M.  Annual    Banquet  of    the    Institute, 

King  Edward  Hotel. 

Thursday,  February  3rd. 
9.30  A.M.         Excursions. 

2.15  P.M.  Resuming   of  Professional   Meeting. 

(General  Papers). 


5.00  P.M.  New  Business   and  General  Discus- 

sion. 
6.00  P.M.  Closing  of  Prof essional  Meeting. 

8.30  P.M.  Dance  to  be  given  jointly  by  the 
Engineering  Society  of  the  University 
of  Toronto  and  E.I.C.  at  Hart  House. 


Engineering  Standards 

The  work  undertaken  by  the  Canadian  Engineering 
Standards  Association,  the  establishment  of  which  is  the 
result  of  the  vision  and  enterprise  of  a  number  of  members 
of  The  Institute,  is  being  conducted  on  a  basis  which  will 
in  a  few  years  enable  Canada  to  have  proper  standard 
specifications  for  many  phases  of  engineering  activity  for 
which  we  have  heretofor  been  dependant  upon  Great 
Britain  and  the  United  States.  One  of  the  chief  functions 
of  this  organization  is  to  harmonize  British  and  American 
engineering  practice,  and  this  offers  a  wide  field  of  use- 
fulness. 

All  of  the  standard  specifications  of  The  Engineering 
Institute  of  Canada  have  been  turned  over  to  the  C.E.S.A. 
to  be  revised  and  brought  up  to  date  as  they  may  require. 
It  is  intended  to  keep  copies  of  the  various  specifications 
of  the  C.E.S.A.  at  the  headquarters  of  The  Institute  for 
the  convenience  of  members,  as  it  is  not  intended  that 
The  Institute  shall  issue  further  specifications. 


British  Engineering   Conference 

Members  of  The  Institute  will  be  interested  to  know 
that  during  the  coming  summer  a  general  engineering 
conference  will  be  held  at  London,  England,  under  the 
auspices  of  the  Institution  of  Civil  Engineers.  An 
invitation  to  attend  this  gathering  is  embodied  in  a 
letter  from  Doctor  J.  H.  T.  Tudsbery,  Secretary,  repro- 
duced herewith. 


The  Secretary, 

The  Engineering  Institute  of  Canada, 
176  Mansfield  Street, 
Montreal,  Canada. 
My  dear  Sir, 

I  am  directed  by  the  Council  to  inform  you  that  it  is 
proposed  to  hold  at  this  Institution  in  the  Summer  of 
next  year,  probably  at  the  end  of  June,  another  general 
Engineering  Conference  —  the  series  of  which  was  unfor- 
tunately broken  by  the  European  War.  At  these 
Conferences  which  have  been  generally  of  three  days' 
duration,  questions  are  introduced,  with  a  view  to 
discussion,  on  important  problems  of  the  day  arising  in 
or  affecting  the  various  departments  of  Engineering, 
including  the  Education  and  Training  of  Engineers;  and 
in  the  past  these  discussions  have  enjoyed  very  consider- 
able support  and  success. 

The  Council  now  wish  me  to  say  to  you,  and  through 
you  to  the  members  of  The  Engineering  Institute^  of 
Canada,  that  any  members  of  your  Society  who  may  be- 
in  England  at  the  time  of  the  Engineering  Conference 


580 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


referred  to  are  cordially  invited  to  take  part  in  it,  and  to 
contribute  to  the  discussion  of  the  subjects  that  may  be 
submitted  at  the  Conference. 
I  am, 

My  dear  Sir, 

Yours  faithfully, 

J.  H.  T.  TUDSBERY, 

Secretary. 
The  Institution  of  Civil  Engineers, 
Great  George  Street,  Westminster,  S.W.I. 
29  October,  1920. 

Engineers'  Extending  Influence. 

It  was  been  claimed  in  the  past,  that  one  of  the 
greatest  features  in  the  failure  of  the  engineering  profes- 
sion to  exert  a  proper  influence  outside  its  own  sphere 
has  been  due  to  unwillingness  to  take  part  in  activities 
outside  the  immediate  work  of  the  profession.  The 
importance  of  the  engineer  as  a  factor  in  the  industrial, 
economical  and  even  social  life  of  the  nation  is  neither 
known  or  appreciated  to  any  extent  outside  his  own 
profession.  While  the  charge  that  engineers  have  not 
interested  themselves  in  other  activities  may  be  true  of 
a  large  number,  there  are  many  in  the  profession  whose 
public  spiritedness  and  active  participation  in  all  worthy 
causes  is  not  surpassed  by  the  members  of  any  of  the 
other  learned  professions,  and  in  proportion  to  the  extent 
that  this  becomes  true  or  otherwise,  of  the  great  majority 
of  the  profession  will  our  influence  broaden  or  merely 
continue  to  increase  at  a  slow  rate. 

There  are  hundreds  of  men  in  The  Engineering 
Institute  of  Canada  capable  of  writing  authoritative 
editorials  on  the  many  phases  of  the  profession's  activ- 
ities wherein  the  general  public  is  affected,  which 
would  be  quoted  by  the  daily  press  throughout  the  land. 
If  each  branch  of  The  Institute  would  undertake  two  such 
editorials  a  year,  •  there  would  thus  be  three  available 
for  each  issue  of  The  Journal.  By  sending  galley  proofs 
of  these  to  the  various  newspapers  for  reproduction  and 
comment,  there  would  result  a  much  greater  interest 
in  the  profession  on  the  part  of  the  public. 

Some  of  our  members  are  doing  splendid  work  in 
contributing  on  subjects  affecting  social  matters.  In 
this  connection  it  is  timely  to  point  out  that  the  title 
of  a  corporate  member  of  The  Institute  represents  a  standing 
in  the  profession  and  should  be  used  by  all  members 
when  contributing  articles.  The  November  issue  of 
"Social  Welfare"  the  organ  of  the  Social  Service  Council 
of  Canada,  is  a  striking  example  of  the  manner  in  which 
engineers  are  taking  a  prominent  part  in  discussing 
social  problems.  In  this  issue  appear  articles  by  four 
members  of  The  Institute:  "The  Protection  of  the 
Family  Shelter  by  Statute",  by  H.L.Seymour,  A.M.E.I.C, 
"Private  Ownership  and  Municipal  Politics  versus  Public 
Enterprise  in  the  Housing  Problem",  by  F.  A.  Dallyn, 
A.M.E.I.C,  "Modern  Living  Conditions  and  the  Play 
of  the  People",  by  A.  G.  Dalzell,  A.M.E.I.C,  and  "A 
National  Solution  of  the  Housing  Problem",  by  C  J. 
Yorath,  M.E.I.C.  The  work  of  our  members  in  this 
direction  will  no  doubt  be  an  incentive  to  others  to 
similar  efforts,  and  thus  continue  to  extend  the  influence 
of  the  profession. 


Meeting  of  the  Main  Committee  of  the  Cana- 
dian Engineering  Standards  Association 

A  meeting  of  the  Main  Committee  of  the  C.E.S.A. 
was  he1d  in  Ottawa  on  November  8th,  the  following 
members  being  present:  H.  H.  Vaughan,  M.E.I.C, 
Chairman;  Dr.  E.  Deville,  A.  A.  Dion,  M.E.I.C,  Prof. 
L.  W.  Gill,  M.E.I.C,  Dr  L.  A.  Herdt,  M.E.I.C,  Col. 
W.  J.  Keightley,  Dr.  J.  B.  Porter,  M.E.I.C,  Dr. 
A.  B.  Macallum  and  R.  J.  Durley,  M.E.I.C,  Secretary. 

In  accordance  with  Minute  No.  75,  the  Executive 
Committee  recommended  the  re-nomination  of  Dr.  Porter 
as  nominee  of  the  Institution  of  Civil  Engineers,  and 
A.  Boyer  as  nominee  of  Laval  University.  These 
recommendations  were  unanimously  approved,  and  Dr. 
Porter  was  re-appointed  on  the  Executive  Committee. 

Distinctive  Mark  of  the  Association 

The  Secretary  reported  that,  in  the  opinion  of  the 
Registrar  of  Trade  Marks,  the  Association  cannot  register 
its  distinctive  mark  as  a  trade  mark,  as  the  Canadian 
Trade  Marks  Act  makes  no  provision  for  the  registration 
of  collective  trade  marks,  or  trade  marks  other  than  those 
intended  to  identify  the  product  of  a  single  firm  or  organ- 
ization. It  would  thus  appear  that  if  no  special  steps  are 
taken  the  use  of  the  Association's  distinctive  mark  will 
only  be  protected  to  the  extent  that,  if  applied  to  an  article 
not  in  accordance  with  C.E.S.A.  Specifications,  such 
application  would  constitute  a  false  trade  description, 
and  the  parties  so  using  the  mark  would  be  liable  accord- 
ingly on  action  being  taken  by  the  purchaser. 

Considerable  discussion  took  place,  and  it  was 
suggested  by  Dr.  Herdt  that  the  distinctive  mark  of  the 
Association  might  possibly  be  registered  as  a  label  in  a 
somewhat  similar  manner  to  that  of  the  Pulp  and  Paper 
Association,  being  used  on  the  letterheads  and  publica- 
tions as  well  as  on  articles  purporting  to  be  in  accordance 
with  C.E.S.A.  Specifications.  The  Secretary  was  request- 
ed to  see  the  Registrar  of  Trade  Marks  again  regarding 
this  matter  and  report  further.  In  the  meantime,  the 
use  of  the  distinctive  mark  on  letterheads  and  title  pages 
was  authorized  with  a  view  of  bringing  the  mark  so  far 
as  possible  to  the  knowledge  of  the  public. 

Nomination  of  Member  of  Main  Committee  by  Board  of 
Railway  Commissioners 

Regarding  the  suggestion  that  the  Board  of  Railway 
Commissioners  should  be  asked  to  nominate  an  ex-offi,cio 
member  on  the  Main  Committee  in  the  same  way  as  is 
done  by  other  important  Government  Departments,  this 
was  unanimously  approved,  and  the  Secretary  was 
directed  to  write  to  the  Board  accordingly. 

Report  re  Sectional  Committee  on  Rail  and  Track 

The  Chairman,  J.  M.  R.  Fairbairn,  M.E.I.C,  reported 
that  at  a  recent  meeting  of  this  Committee,  it  was  decided 
that  since  important  action  on  the  part  of  the  A.R.E.A. 
was  shortly  expected,  it  was  desirable  for  the  Sectional 
Committee  to  be  informed  as  to  the  policy  of  the  A.R.E.A. 
before  drafting  its  own  specification,  and  such  information 
was  accordingly  being  awaited. 
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Report  re  Sectional  Committee  on  Wire  Rope 

The  two  Sub-Committee  on  Wire  Rope  have  not  yet 
been  able  to  meet,  but  a  draft  Specification  has  been 
prepared  and  is  under  consideration  and  criticism  by  all 
members  of  both  Sub-Committees.  It  is  expected  that 
arrangements  will  shortly  be  made  for  a  joint  meeting 
of  both  Sub-Committees,  at  which  members'  comments 
will  be  considered. 

Specifications  now  in  force  in  Canada  for  wire 
strand  have  been  collected  and  tabulated,  and  the  work 
of  the  Sub-Committee  is  proceeding. 

Report  re  Sectional  Committee  on  Steel  Bridges 
and  Construction 

The  Secretary  reported  that  the  Specification  for 
Steel  Railway  Bridges  prepared  by  this  Sub-Committee 
has  been  published  and  is  available  for  distribution. 
A  considerable  number  of  free  copies  have  been  sent  out, 
and  the  specifications  for  bridge  material  have  been 
published  as  a  separate  pamphlet. 

The  personnel  of  this  Sub-Committee  has  been 
appointed,  and  preliminary  information  has  been  gathered 
in  preparation  for  the  first  meeting,  which  it  is  hoped  will 
shortly  be  held.  Various  suggested  amendments  to  the 
E.I.C.  Specification  are  being  circulated  amongst  mem- 
bers for  their  consideration. 

Report  re  Electrical  Sectional  Committee 

Dr.  Herdt  reported  that  two  meetings  of  the  Special 
Committee  on  Canadian  Electrical  Code  had  been  held, 
and  laid  its  Report  before  the  Main  Committee  for  action. 

Letters  from  F.  A.  Gaby,  M.E.I.C,  J.  M.  R.  Fair- 
bairn,  M.E.I.C.,  and  other  members  of  the  Main  Com- 
mittee not  present,  were  presented  in  this  connection, 
expressing  approval  of  the  Special  Committee's  Report, 
and  a  full  discussion  took  place,  especially  with  regard  to 
the  answers  given  by  the  Special  Committee  to  the  various 
questions  embodied  in  their  Terms  of  Reference. 

On  the  motion  of  Dr.  L.  A.  Herdt,  M.E.I.C, 
seconded  by  Professor  L.  W.  Gill,  M.E.I.C,  the 
Report  of  the  Special  Committee  was  unanimously 
adopted,  and  it  was  accordingly  resolved  that  the 
formulation  of  specifications  relating  to  the  proper 
construction,  methods  of  testing,  and  approval  of 
appliances,  fittings  and  materials  used  in  connection  with 
interior  installations  should  be  first  dealt  with,  as  it  was 
felt  that  this  work  would  be  a  necessary  preliminary  to 
the  consideration  of  installation  rules.  It  was  further 
decided  that  a  Sub-Committee  should  be  formed  to  work 
under  the  Electrical  Sectional  Committee,  and  to  under- 
take the  work  as  recommended  in  the  Special  Committee's 
Report. 

On  the  motion  of  Professor  Gill,  seconded  by  Colonel 
Keightley,  it  was  unanimously  resolved  that  the  formation 
of  a  Sub-Committee  should  be  proceeded  with,  with 
membership  generally  in  accordance  with  the  Report 
of  the  Special  Committee. 

The  Chairman  of  the  Electrical  Sectional  Committee 
presented  for  final  approval  the  Report  of  the  Sub- 
committee on  Transformers  dealing  with  Single-phase 
Distribution  Transformers.     Dr.  Herdt  stated  that  the 


Electrical  Sectional  Committee  desired  the  attention  of 
the  Main  Committee  to  be  drawn  to  the  fact  that  this 
document  embodies  the  decisions  reached  by  representa- 
tives of  the  leading  transformer  makers  and  users  in 
Canada  as  to  certain  points  in  transformer  construction 
in  regard  to  which  agreement  was  very  necessary.  The 
document  is,  however,  not  a  complete  specification, 
inasmuch  as  it  does  not  deal  with  many  points  of 
transformer  construction  in  regard  to  which  the  practice 
is  already  standardized  or  as  to  which  no  agreement  is 
at  present  likely. 

After  discussion,  during  which  hearty  appreciation  of 
the  work  carried  out  by  the  Sub-Committee  on  Transfor- 
mers was  expressed,  it  was  resolved  on  the  motion  of 
Mr.  Dion,  seconded  by  Professor  Gill,  that  the  Report  of 
the  Sub-Committee  on  Transformers,  dated  July  13,  1920, 
as  forwarded  through  the  Electrical  Sectional  Committee, 
be  approved,  and  that  the  Secretary  be  directed  to  arrange 
for  its  publication  and  issue,  the  title  as  published  being 
changed  to  read  as  follows:  "Standard  Requirements  for 
Single-Phase  Distribution  Transformers."  It  was  further 
decided  that  the  Report  when  published  should  include 
the  necessary  lists  of  Committees  concerned,  and  should 
also  include  a  brief  preface  describing  its  origin  and 
preparation. 

One  meeting  of  the  Sub-Committee  on  Incandescent 
Lamps  has  been  held.  The  general  scheme  of  the  proposed 
specification  has  been  outlined  and  individual  points  of 
importance  are  being  studied  by  small  panel  committees 
in  preparation  for  the  next  meeting  of  the  Sub-Committee. 

A  draft  specification  has  been  prepared  for  Telegraph 
and  Telephone  Wire  in  accordance  with  the  recommenda- 
tions of  the  meeting  of  12th  March,  and  has  been  circulated 
to  the  members.  Their  comments  and  replies  will  be 
considered  at  the  next  meeting  of  the  Sub-Committee 
which  it  has  been  impossible  to  arrange  for  earlier,  as  a 
number  of  the  members  are  away  on  construction  work 
during  the  Summer,  but  which  has  been  called  for  the 
17th  inst. 

On  a  recommendation  of  the  Electrical  Sectional 
Committee,  at  its  second  meeting  on  September  20th, 
the  formation  of  a  Sub-Committee  on  Wood  Poles  for 
Transmission  Lines  with  the  following  membership  was 
unanimously  authorized: 
Chairman:  G.  E.  Templeman,  chief  engineer,  Electrical 

Commission  of  City  of  Montreal ; 
E.  T.  J.  Brandon,  A.M.E.I.C,  Hydro-Elec.  Commission, 

Toronto; 
A.  A.  Dion,  M.E.I.C,  Ottawa  Electric  Co.,  Ottawa; 
W.  J.  Duckworth,  G.N.W.  Telegraphs,  Toronto; 
J.  G.  Glassco,  M.E.I.C,  Winnipeg  Light  &  Power  Dept.; 
H.  Hulatt,  G.T.R.  Telegraphs,  Montreal; 
L.  A.  Kenyon,  A.M.E.I.C,   Montreal  Light,   Heat   & 

Power  Consolidated,  Montreal; 
J.  McMillan,  C.P.R.  Telegraphs,  Montreal; 
W.  H.  Winter,  Bell  Telephone  Co.,  Montreal; 
W.  R.  Warren,  A.M.E.I.C,  Saskatchewan  Government 

Telephones,  Regina; 
Nominees  of 

Alberta  Government  Telephones; 

Manitoba  Government  Telephones; 

N.B.  Telephone  Co.; 
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Maritime  Telephone  &  Telegraph  Co. ; 

C.N.R.  Telegraphs; 

Toronto  &  Niagara  Power  Co. ; 

Dominion  Power  &  Transmission  Co. ; 

B.C.  Electric  Co.; 

Canadian  Electrical  Association; 

Canadian  Lumbermen's  Association,  and 

Winnipeg  Electric  Railway  Co. 

It  was  decided,  in  accordance  with  the  original 
suggestion  of  the  officers  of  the  Hydro-Electric  Power 
Commission,  and  in  accordance  with  the  views  of  the 
Electrical  Sectional  Committee,  that  the  Sub-Committee 
should  be  asked  to  consider  the  possibility  of  drawing  up 
Canadian  specifications  for  the  purchase  of  wood  poles 
for  transmission  lines  and  also  for  their  preservative 
treatment,  and  if  thought  desirable,  should  proceed  to 
draft  these  specifications. 

In  accordance  with  a  recommendation  of  the  Elec- 
trical Sectional  Committee  at  its  second  meeting  on 
September  20th,  the  formation  of  a  Sub-Committee  on 
Watt  Hour  Meters  was  unanimously  authorized,  with  the 
following  membership: 

Chairman,  Prof.  L.  W.  Gill,  M.E.I.C.  Dept.  of  Labour, 
Ottawa;  P.  A.  Borden,  Hydro-Elec.  Commission,  Toronto; 
R.  J.  Cochrane,  City  Electrician,  St.  John; 
A.  G.  Grier,  Can.  General  Electric,  Toronto; 
E.  Holder,  Shawinigan  Water  &  Power  Co.,  Canadian 

Electrical  Ass'n.; 
S.  L.  B.  Lines,  Chamberlain  &  Hookham  Meter  Co.; 
Scott  Lynn,  Sangamo  Meter  Co. ; 
E.  G.  Ratz,  Can.  Westinghouse  Co. ; 

E.  J.  Turley,  A.M.E.I.C,  Montreal  Light,  Heat  &  Power 

Co.; 
J.  H.  Trimingham,  A.M.E.I.C,  Southern  Canada  Power 
Co.; 

F.  T.  Wigman,  Packard  Electric  Co. 
Nominees  of: 

Electric  Inspection  Branch,  Dept.  of  Trade  &  Com- 
merce; 

Can.  Associated  Mfgrs.  of  Elec.  Supplies; 

Ass'n.  of  Mun.  Elec.  Utilities  of  Ont.; 

Ferranti  Meter  &  Transformer  Mfg.  Co. ; 

Toronto  &  Niagara  Power  Co. ; 

City  Electrician.  Winnipeg. 

It  was  further  decided,  in  accordance  with  the 
original  suggestion  of  the  Canadian  Electrical  Association, 
that  the  Sub-Committee  on  Watt  Hour  Meters  be  request- 
ed to  consider  the  advisability  of  preparing  specifications 
for  Watt  Hour  Meters. 

Sectional  Committee  on  Steel 

The  Special  Committee  on  Steel  Forgings,  under  the 
Chairmanship  of  G.  D.  Macdougall,  M.E.I.C,  has  sent 
a  questionnaire  to  a  number  of  firms  and  parties  interested 
and  the  replies  are  now  coming  in. 

Sectional  Committee  on  Cement  and  Concrete 

The  Secretary  reported  that  the  Sectional  Committee 
had  held  its  first  meeting  in  Toronto  on  November  5th, 
at  which  the  organization  work  had  been  completed. 

The  Secretary  of  the  Sub-Committee  on  Cement 
reported  a  communication  from  the  Chairman  of  the 


Sectional  Committee  advising  that  he  had  requested 
Professor  E.  Brown,  M.E.I.C,  to  take  the  chairmanship 
of  the  Sub-Committee,  but  that  no  final  answer  had  yet 
been  received,  and  that  if  Professor  Brown  found  himself 
unable  to  undertake  the  work,  Professor  Peter  Gillespie, 
M.E.I.C,  would  himself  act  as  Chairman. 

The  Committee  expressed  approval  of  Professor 
Gillespie's  action,  and  approved  his  appointment  as 
Chairman  of  this  important  Sub-Committee,  in  case 
Professor  Brown  cannot  take  the  position. 

Sectional  Committee  on  Machine  Parts 

The  Secretary  of  the  Sub-Committee  on  Gearing 
reported  that  this  Sub-Committee  had  presented  for 
consideration,  through  Mr.  Goldie,  the  Chairman  of  the 
Sectional  Committee,  a  report,  but  that  since  receiving 
this  communication,  C  B.  Hamilton,  M.E.I.C,  had 
written  stating  that  the  A.G.M.A.  would  probably  recall 
the  standard  in  question  for  some  slight  modification. 
In  view  of  this  and  in  order  to  give  an  opportunity  for 
the  matter  to  come  before  the  C.E.S.A.  through  the 
American  Engineering  Standards  Committee,  it  was 
decided  that  no  action  was  advisable  at  present. 

Adoption  or  Approval  of  Standards 

Discussion  followed  as  to  the  general  policy  to  be 
pursued  by  the  Association  in  regard  to  the  adoption  or 
approval  of  standards  formulated  by  standardization 
authorized  outside  of  Canada,  as  to  whether  these  should 
be  formally  adopted,  re-printed  with  permission,  and 
published  by  the  C.E.S.A.,  or  whether  they  should  simply 
be  approved,  and  announcements,  periodical  or  otherwise, 
issued  advising  the  public  of  this  fact,  giving  a  general 
idea  of  the  standards  so  approved,  and  referring  to  the 
original  source  for  further  information.  No  definite 
decision  was  reached,  the  opinion  of  the  Committee  being 
that  each  case  would  probably  have  to  be  decided  upon 
its  merits. 


Sectional   Committee  on  Mining  Machinery 
Sub-Committee  on  Mining  Drill  Chucks  and  Steel 

The  Committee  felt  that  in  view  of  the  importance 
of  this  subject  at  the  present  time,  it  was  desirable  that 
the  work  of  the  Sub-Committee  should  be  proceeded  with 
with  as  little  delay  as  possible.  The  Chairman  of  the 
Sectional  Committee  undertook  to  confer  with  the  Chair- 
man of  the  Sub-Committee  regarding  this  matter. 

Standardization  Rules  for  Electrical  Machinery 

Professor  Gill  drew  the  attention  of  the  Committee 
to  the  British  Standardization  Rules  for  Electrical 
Machinery  as  revised  September  1917,  and  to  the 
Standardization  Rules  of  the  American  Institute  of 
Electrical  Engineers,  as  revised  1918,  pointing  out  that 
while  these  Rules  were  in  many  respects  in  accord,  they 
were  not  completely  so,  and  that  the  latter  had  received 
very  wide  acceptance  in  Canada.  Professor  Gill  pointed 
out  that  the  A.I.E.E.  Standardization  Rules  were,  as  a 
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matter  of  fact,  referred  to  in  several  places  in  the  C.E.S.A. 
Committee's  Report  on  Distribution  Transformers  and 
that  certain  of  their  provisions  would  undoubtedly  have 
great  influence  on  the  work  of  many  of  our  Electrical 
Sub-Committees. 

The  formation  of  this  Sub-Committee  on  Standard- 
ization Rules  for  Electrical  Machinery  was  unanimously 
approved,  and  the  Chairman  of  the  Electrical  Sectional 
Committee  was  requested  to  nominate  its  members,  such 
nominations  to  be  subject  to  the  approval  of  the  Main 
Committee  before  becoming  effective. 


International  Aircraft  Standards  Commission 

The  Secretary  reported  that  a  Convention  regarding 
this  Commission  is  to  be  held  in  Paris  in  November,  and, 
with  the  approval  of  the  Air  Board,  a  request  has  been 
addressed  to  Air  Commodore  R.  K.  Bagnall-Wild, 
Director  of  Inspection,  Air  Ministry,  who  will  be  one  of 
the  British  Delegates,  to  represent  the  interests  of  the 
Canadian  Government  and  of  the  Canadian  members  of 
the  various  Advisory  Committees  of  the  Commission. 
It  is  understood  that  at  this  meeting  the  United  States 
will  be  for  the  first  time  be  among  the  countries  represent- 
ed, and  that  the  future  status  and  activities  of  the  Com- 
mission, together  with  its  relation  to  any  technical  com- 
missions or  bodies  operating  under  the  Air  Convention, 
will  be  thoroughly  worked  out. 


Representation  of  Air  Board  on  Main  Committee 

The  Secretary  reported  to  the  Main  Committee  the 
correspondence  with  the  Air  Board  regarding  its  nomi- 
nation of  an  ex-officio  member  on  the  Main  Committee, 
a  letter  dated  November  3rd,  1920,  having  been  received 
requesting  the  appointment  of  Lt.-Col.  E.  W.  Stedman, 
Director  of  Technical  Staff,  Air  Board.  Col.  Stedman's 
nomination  was  welcomed,  and  his  appointment  as 
ex-officio  member  of  the  Main  Committee  was  unanimously 
approved,  such  appointment  to  continue  during  the 
pleasure  of  the  Air  Board. 


Engineering  Institute  of  Canada 

A  letter  from  the  Council  of  The  Engineering  Institute 
of  Canada,  dated  October  27th,  was  laid  before  the  Com- 
mittee, in  which  it  is  suggested  that  certain  changes  be 
made  in  the  E.I.C.  Specification  for  Roadbed  and  Ballast- 
ing. As  at  the  third  meeting  of  the  Main  Committee, 
this  Specification  was  considered,  and  it  was  decided  at 
that  time  no  action  was  advisable,  the  Secretary  was 
directed  to  communicate  with  the  Secretary  of  the  E.I.C. 
informing  him  that  while  it  was  not  considered  advisable 
to  proceed  with  the  revision  of  this  specification  at  the 
present  time,  the  suggested  amendment  would  be  brought 
to  the  attention  of  any  committee  which  might  be  in 
future  appointed  to  deal  with  the  question. 

The  Secretary  reported  receiving  a  communication 
from  the  E.I.C.  forwarding  an  appeal  from  the  American 


Institute  of  Weights  and  Measures  inviting  action  in 
opposition  to  the  compulsory  adoption  of  the  metric 
system.    The  Secretary's  reply  to  this  was  approved. 

American  Engineering  Standards  Committee 

The  Secretary  reported  that  various  activities  of  the 
A.E.S.A.  are  of  interest  to  our  Main  Committee  as 
involving  possibilities  of  co-operation.  Among  these  may 
be  mentioned  the  formulation  of  a  combined  electrical 
code  covering  both  life  and  fire  hazard,  the  possibility  of 
adopting  or  approving  the  American  standards  as  regards 
gearing,  the  preparation  of  Anglo-American  Standards  for 
structural  steel  sections,  etc. 

Attention  was  drawn  to  an  interesting  feature  of  the 
A.E.S.C.  work,  the  system  of  group  representation.  For 
example,  the  Electrical  Manufacturers  Council  has  been 
admitted  to  representation  on  the  Main  Committee  of 
the  A.E.S.C.  and  comprises  the  Electric  Power  Club,  the 
Associated  Manufacturers  of  Electrical  Supplies,  and  the 
Electrical  Manufacturers'  Club.  Similarly  the  Fire  Pro- 
tection Association,  the  National  Board  of  Fire  Under- 
writers, Underwriters'  Laboratories,  and  the  Associated 
Factory  Mutual  Fire  Insurance  Company.  The  Com- 
mittee was  of  opinion  that  possibly,  as  the  work  of  the 
C.E.S.A.  develops,  some  arrangement  of  this  kind  might 
be  found  advantageous,  although  it  is  not  clear  how  it 
could  be  carried  out  without  a  modification  of  the  Charter. 

Discussion  followed  as  to  the  course  to  be  pursued  in 
cases  where  co-operation  with  the  A.E.S.C.  appeared 
desirable,  but  where  divergence  from  the  American 
practice  appeared  necessary  in  order  to  suit  Canadian 
conditions,  and  it  was  considered  that  in  such  cases 
complete  independence  of  specifications  would  be  essential. 


European  Standardization  Bodies 

The  Secretary  reported  that  in  accordance  with  the 
decision  of  the  Executive  Committee,  correspondence  has 
been  initiated  with  the  following  with  a  view  to  the  ex- 
change of  publications  and  information: 

Belgium,  Association  Beige  de  Standardisation,  Brussels; 
France,   Commission    Permanente    de    Standardisation, 

Paris; 
Holland,  Central  Normalisatie  Bureau,  Delft; 
Sweden,  Sveriges  Maskinindustrieforening,  Stockholm; 
Italy,  Comitato  Generale  per  l'Unificazione  nell'  Industria 

Meccanica,  Milan; 
Switzerland,  Standards  Committee,  Verein  Schweizerischer 

Maschinen-Industrieller,  Baden. 

Cordial  replies  have  been  received  from  Belgium, 
Sweden,  Switzerland  and  Italy. 


Financial  Statement 

The  Meeting  concluded  with  the  appointment  of 
auditors  and  the  presentation  of  the  financial  statement 
to  October  31st  1920,  the  latter  being  approved. 
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CORRESPONDENCE 


EMPLOYMENT  BUREAU 


Importance  of  Physicists  Recognized 

Editor: — Journal. 

In  a  recent  Number  of  The  Journal  of  The  Engineer- 
ing Institute  of  Canada,  there  is  an  interesting  article  by 
Professor  A.  S.  Eve  of  McGill  University. 

The  new  course  at  McGill  described  by  Professor 
Eve  is  only  one  indication  of  the  tremendously  increased 
prestige  that  physics  has  gained  during  the  last  few  years. 
Many  other  indications  of  this  might  be  cited  but  at 
this  time  I  wish  merely  to  point  out  that  Professor  Eve 
was  in  error  when  he  stated  that  this  course  was  a  new 
venture  in  any  university.  There  has  been  a  similar 
course  in  the  Massachusetts  Institute  of  Technology 
for  a  number  of  years.  Also  such  a  course  was  adopted 
by  the  Faculty  of  Applied  Science  at  Queen's  University 
two  years  ago  and  students  have  already  graduated  in 
the  work  of  this  course  and  a  number  of  others  are  enrolled 
in  the  course. 

We  anticipate  that  the  growing  need  for  physicists 
in  Canada  will  be  met,  partially  at  least,  by  the  adoption 
of  this  course.  It  is  expected  that  the  majority  of  those 
who  graduate  will  undertake  post-graduate  work  later. 

Yours  very  truly, 

A.  L.  Clark,  A.E.I.C. 

Editorial  Note 

In  speaking  of  the  course  in  engineering  physics  at 

McGill  University  as  a  new  venture,  Dr.  Eve  had  reference 

to  the  fact  that  for  the  first  time  there  has  been  established 

a  five  year  course  in  Engineering  Physics  leading  to  the 

degree  of  M.Sc.  combining  a  high  standard  of  Honour 

Mathematics   and   Physics   with   a   sound   training   in 

Electrical  Engineering. 

*     *     * 

Addresses  Wanted 

The  records  of  The  Institute  show  that  the  present 
addresses  of  the  following  members  are  missing.  It  is 
highly  desirable  that  as  many  of  these  addresses  as 
possible  be  in  the  hands  of  the  Secretary. 

Members 


Arendt  Angstrom 

J.  W.  Astiey 

A.  E.  Ashcroft 

John  R.  Barlow   '■   k  PN 

W.  W.  Bell 

F.  F.  Busteed 

C.  M.  Caniff 

Cyrus  Carroll 

Oscar  Englund 

J.  P.  E.  Eude 

E.  A.  Forward 
Chas.  Garden 

F.  J.  George 
John  H.  Gray 


Sir  Chas  Hartley 
Ed.  A.  Hebert 
Ira  G.  Hedrich 
Robt.  E.  Hunter 
Adolphe  Jacquemart 
R.  R.  Keely 
B.  B.  Kelliher 
L.  R.  Ord 
J.  N.  C.  Patton 
E.  H.  Pierce 
W.  J.  Press 
B.  J.  Saunders 
Owen  W.  Smith 
P.  W.  Sothman 
Robt.  C.  Stewart 


i 
! 

To  make  this  department  more  valuable  it  is    j 
proposed  that  in  future  advertisements  of       j 
situations  vacant  should  state  salary, 
and  give  details  of  requirements. 


Situations  Vacant 


Young  Industrial  Engineers 

Manufacturing  firm  has  openings  for  prospective 
industrial  engineers.  Successful  applicants  would  undergo 
course  of  intensive  training  for  about  six  months.  Expenses 
paid  during  period  of  instruction.  Sound  knowledge  of 
industrial  and  economic  principles  required.  Age,  under 
27  years.    Box  180. 

Engineer  for  Pulp  and  Paper  Company 

Paper  Mill  in  Western  Ontario  requires  1919  or  1920 
graduate  to  act  as  assistant  to  resident  engineer. 
Mechanical  graduate  preferred  but  this  is  not  essential. 
Duties  partly  draughting,  otherwise  general  work  in 
connection  with  alterations  and  additions  proposed. 
Excellent  opportunity  to  become  familiar  with  Paper  Mill 
Engineering.  Good  opportunities  with  company  for 
advancement  both  in  engineering  and  operation. 
Salary  $150.00  to  $200.00  per  month  depending  on 
qualifications.    Apply  Box  182. 


Mechanical  Engineer 

Wanted,  a  mechanical  engineer,  either  travelling 
extensively  or  with  good  connections,  to  handle  machinery, 
plant,  etc.,  on  commission.    Box  183. 


Draftsman 

Draftsman  for  municipality  in  Quebec,  preferably 
speaking  French  and  English.  Salary  $30  per  week. 
Box  184. 

Electrical  Draftsmen 

Station  layout  electrical  draftsmen  for  Ontario, 
should  have  experience  in  station  layout,  preferably  with 
knowledge  of  electrical  construction  work.  Permanent 
position.    Salary  $150  to  $200.    Box  185.    • 


Land  Surveyor 

A   young  Ontario  Land   Surveyor  with  registered 
certificate,  preference  will  be  given  the  applicant  who 
is  also  a  graduate  of  a  recognized  Engineering  School. 
Application  must  be  in  by  December  1st,  1920. 
Apply:  E.  R.  Gray,  City  Engineer,  Hamilton,  Ont. 

Hamilton,  Nov.  18th,  1920. 
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Civil  Service  of  Canada 

The  Civil  Service  Commission  of  Canada  hereby  give 
notice  that  applications  will  be  received  from  persons 
qualified  to  fill  the  following  positions  in  the  Civil  Service 
of  Canada: — 

Patent  Examiner  (Mechanical  Engineering) 

Patent  Examiner,  (Mechanical  Engineering)  at 
an  initial  salary  of  $1,980  per  annum  which  will  be 
increased  upon  recommendation  for  efficient  service  at  the 
rate  of  $180  per  annum  until  a  maximum  of  $2,800  has 
been  reached.  This  initial  salary  will  be  supplemented 
by  the  bonus  provided  by  law. 

Note. — Patent  Examiners  appointed  to  act  as  mem- 
bers of  a  board  of  five  to  advise  the  Chief  of  Patent  Office 
in  the  hearing  of  appeals,  shall  receive  an  additional 
salary  of  $20  per  month  while  so  appointed. 

There  is  one  vacancy  at  present  in  this  class  in 
Examiner's  Division,  of  the  Patent  and  Copyright  Office, 
Ottawa. 

Assistant  Engineer 

An  Assistant  Engineer  at  an  initial  salary  of 
$2,100  per  annum  which  will  be  increased  upon  recom- 
mendation for  efficient  service  at  the  rate  of  $120  per 
annum  until  a  maximum  of  $2,580  has  been  reached. 
This  initial  salary  will  be  supplemented  by  whatever 
bonus  is  provided  by  law. 

The  only  vacancy  at  present  in  this  class  is  at  Corn- 
wall, Ontario,  in  the  Ontario-St.  Lawrence  Canals  Branch, 
Department  of  Railways  and  Canals. 

Research  Engineer 

A  Research  Engineer,  Natural  Resources  Intel- 
ligence Branch,  Department  of  the  Interior,  Ottawa, 
at  an  initial  salary  of  $1,800  per  annum,  which  will  be 
increased  upon  recommendation  for  efficient  service  at 
the  rate  of  $120  per  annum,  until  a  maximum  of  $2,280 
has  been  reached.  This  initial  salary  will  be  supplemented 
by  whatever  bonus  is  provided  by  law. 

Duties. — Under  direction,  to  make  research  investiga- 
tions relating  to  the  natural  resources  of  the  Dominion; 
to  write  articles  for  publication;  to  devise  promotional 
plans  for  developing  public  interest  in  natural  resources; 
and  to  perform  other  related  work  as  required. 

Dominion  Analyst 

A  Dominion  Analyst  at  an  initial  salary  of 
$1,800  per  annum,  to  be  increased  upon  recommendation 
for  efficient  service  at  the  rate  of  $120  per  annum,  until 
a  maximum  of  $2,400  has  been  reached.  This  initial 
salary  will  be  supplemented  by  whatever  bonus  may  be 
provided  by  law. 

Duties. — Under  direction,  to  make  chemical,  physical, 
and  microscopical  examinations  and  analyses  of  foods, 
drugs  and  fertilizers  for  the  purpose  of  administrating 
legislation  affecting  the  adulteration  and  standards  of 
commercial  products;  and  to  perform  other  related  work 
as  required. 


PERSONALS 


George  Phillips,  A.M.E.I.C,  is  now  with  the  Depart- 
ment of  Naval  Service,  Ottawa. 


G.  D.  MacKinnon,  A.M.E.I.C,  has  been  elected 
president  of  the  Rotary  Club,  at  Sherbrooke,  Que. 


N.  C.  Cameron,  A.M.E.I.C,  has  accepted  a  position 
with  the  Imperial  Tobacco  Company  of  Canada  Ltd., 

Montreal. 

* 

H.  W.  Tate,  A.M.E.I.C,  has  accepted  a  position  with 
the  Toronto  Transportation  Commission,   Ryrie  Bldg., 

Toronto. 

* 

G.  W.  F.  Ridout  Evans,  A.M.E.I.C,  is  at  present 
with  the  Great  Eastern  Paper  Co.,  Ltd.,  River  Madeleine, 

Gaspe,  Que. 

* 

Geo.  Hull,  A.M.E.I.C,  has  accepted  an  appointment 
with  the  Mesopotamian  Government  on  irrigation 
development. 

* 

Arthur  Fairbairn  Smith,  S.E.I.C,  formerly  of  Chicago, 
is  now  production  engineer  of  the  McKinney  Company, 
Evanstown,  Illinois. 

* 

G.  S.  Conway,  A.M.E.I.C,  has  recently  sailed  for 
England,  and  will  be  resident  for  some  time  in  Dunston- 
on-Tyne,  Durham,  England. 


F.  A.  Danks,  A.M.E.I.C,  has  been  appointed 
secretary-treasurer  of  the  Automatic  Telephone  and 
Time  Recorders  Ltd.,  Toronto. 

* 

H.  H.  Pinch,  A.M.E.I.C,  formerly  with  Harstone 
Bros.,  Winnipeg,  is  now  with  the  Grand  Trunk  Rly., 
Valuation  Commission,  Montreal. 


G.  M.  Thorpe,  S.E.I.C,  has  accepted  a  position  with 
the  International  Nickel  Co.,  of  Canada,  Ltd.,  as  assistant 
surveyor,  at  Creighton  Mine,  Ont. 


Thomas  W.  McMillen,  A.M.E.I.C,  has  been  appoint- 
ed rating  engineer  Pennsylvania  Compiling,  Rating  & 
Inspection  Bureau,  Harrisburg,  Pa. 


L.  T.  Rutledge,  A.M.E.I.C,  has  been  recently 
appointed  assistant  professor  of  mechanical  engineering, 
Queens  university,  Kingston,  Ont. 
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J.  H.  Hooper,  A.M.E.I.C.,  formerly  of  Port  Colborne, 
has  been  appointed  chief  engineer  for  the  Standard  Steel 

Construction  Co.,  Ltd.,  Welland,  Ont. 

* 

Gerald  O.  Case,  A.M.E.I.C.,  formerly  vice-president 
of  the  Tidal  Engineering  Corporation,  New  York,  is  now 

with  the  F.  W.  Loughran  Co.,  New  York. 

* 

E.  V.  Deverall,  A.M.E.I.C.,  has  been  temporarily 
transferred  from  the  Toronto  office  to  the  Montreal  office 
of  the  Dominion  Bridge  Co.,  Ltd.,  Lachine,  Que. 

* 

U.  R.  Moore,  Jr.E.I.C,  formerly  with  the  Chase 
Tractors  Corp'n  Ltd.,  Toronto,  has  accepted  a  position 

with  the  Toronto  Harbour  Commissioners,  Toronto,  Ont. 

* 

J.  W.  Porter,  M.E.I.C,  formerly  with  the  Canadian 

National  Railway,  Winnipeg,  is  at  present  engaged  with 

the    Grand  Trunk  Railway  Arbitration  Commission,  in 

Montreal. 

* 

M.  L.  Walker,  Jr.E.I.C,  formerly  with  the  Brompton 
Pulp  and  Paper  Co.,  has  accepted  a  position  in  the 
engineering  department  of  the  Imperial  Oil  Co.,  Ltd., 

at  Sarnia,  Ont. 

* 

Fred.  H.  McKechnie,  A.M.E.I.C,  has  been  appointed 
vice-president  of  the  Engineering  Equipment  Co.,  Ltd., 
this  company  has  been  organized  recently  to  deal  in 
mining  and  industrial  machinery. 

* 

Chas.  Robertson,  A.M.E.I.C,  recently  severed  his 
connection  with  the  Department  of  Railways  and  Canals, 
joining  the  firm  of  Schultz  Co.,  Ltd.,  manufacturers, 
builders  and  contractors,  Brantford,  Ont.  ' 

* 

C  Collingwood,  A.M.E.I.C,  late  of  Kamloops,  and 
until  recently  with  the  Irrigation  Department  of  Public 
Works  in  Mesopotamia,  has  accepted  a  position  with 
Messrs.  Wilkinson  &  Son,  London,  England. 

* 

Major  G.R.Turner,  A.M.E.I.C,  formerly  ofFreder- 
icton,  N.B.  is  at  present  taking  a  two  year  course  of 
military  engineering  in  England,  and  is  stationed  at 
Brompton  Barracks,  Chatham,  England. 

* 

R.  F.  Hayward,  M.E.I.C,  formerly  general  manager 
of  the  Western  Power  Co.,  of  Canada  Ltd.,  Vancouver, 
B.C.,  has  resigned  his  position  to  accept  that  of  general 
manager  of  the  Chilean  Rly.  &  Light  Co.,  Santiago,  Chile. 

* 

W.  B.  McDonald,  M.E.I.C,  has  resigned  his  position 
as  chief  engineer  for  the  town  of  Barrie,  to  accept  a  position 
as  resident  engineer  with  the  Department  of  Public  High 
ways  of  Ontario,  with  charge  of  the  Hamilton,  London 
section. 

* 

E.  S.  Winslow,  A.M.E.I.C,  has  recently  been 
appointed  general  sales  manager,  Canadian  Ingersoll- 
Rand  Co.,  Ltd.  Mr.  Winslow  has  been  assistant  to  the 
general  manager  of  the  same  company  for  the  last  five 
years,  and  had  an  important  part  in  this  firm's  munition 
production  during  the  war, 


Norman  M.  Campbell,  A.M.E.I.C,  has  been  appoint- 
ed president  of  the  Engineering  Equipment  Co.,  Ltd., 
which  has  been  organized  to  deal  in  mining  contracting, 
and  industrial  machinery  and  supplies.  He  was  formerly 
general  sales  manager  of  the  Canadian  Ingersoll-Rand 
Co.,  Ltd.,  more  recently  sales  manager  of  the  General 
Combustion  Co.,  Ltd.,  Montreal. 


Awarded  Telford  Medal 

P.  L.  Pratley,  M.E.I.C,  has  been  awarded  the 
Telford  Gold  Medal  of  the  Institution  of  Civil  Engineers 
(Great  Britain)  for  his  paper  "The  Design  and  Erection 
of  St.  John  Arch",  upon  which  honour  he  is  receiving  the 
hearty  congratulations  of  his  fellow-engineers. 


P.  L.  PRATLEY,  M.E.I.C. 

Mr.  Pratley  was  born  in  Liverpool,  England,  in  1884 
and  was  educated  in  the  same  city,  graduating  from  the 
University  of  Liverpool  as  Bachelor  of  Engineering,  later 
taking  the  degree  of  Master  of  Engineering.  After  coming 
to  Canada  Mr.  Pratley  was  for  some  time  draughtsman 
with  the  Locomotive  and  Machine  Company  of  Montreal, 
later  joining  the  staff  of  the  Dominion  Bridge  Company, 
Limited.  Specializing  in  bridge  design,  Mr.  Pratley  was 
engaged  by  the  Government  Board  of  Engineers  for  the 
Quebec  Bridge;  later  he  was  designing  engineer  for  the 
St.  Lawrence  Bridge  Company,  also  in  connection  with 
the  Quebec  Bridge.  In  Dec.  1910,  Mr.  Pratley  was 
appointed  assistant  designing  engineer,  Dominion  Bridge 
Company.  In  addition  to  his  connection  with  the  design 
of  important  bridges  Mr.  Pratley  has  had  charge  of  design 
of  several  large  steel  structures.  Besides  to  being  a 
Member  of  The  Engineering  Institute  he  is  a  Member  of 
the  Institution  of  Civil  Engineers. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


587 


LIBRARY  NOTES 


Correction 

On  page  536,  November  Journal  reference  was  made 
to  new  Specification  for  Steel  Highway  Bridges  issued  by 
the  Canadian  Engineering  Standards  Association,  this 
should  have  read  "Specification  for  Steel  Railway  Bridges." 


Journal  of  the  Town  Planning  Institute  of  Canada 

The  first  number  of  the  Journal  of  the  Town  Planning 
Institute  of  Canada  has  just  been  received.  The  Institute, 
which  includes  many  members  and  associate  members  of 
The  Engineering  Institute  of  Canada,  has  for  objects  both 
the  study  of  civic  design  and  the  training  of  town  planners; 
this  interesting  journal  will  be  of  value  in  knitting  together 
the  membership  from  coast  to  coast.  The  first  number  is 
introductory,  explains  the  objects  of  the  publication  and 
contains  a  number  of  reports  of  interest  to  the  town 
planning  brotherhood.  The  editor,  Alfred  Buckley,  M.A., 
Town  Planning  Branch,  Commission  of  Conservation, 
Ottawa,  is  to  be  congratulated  on  this  first  number  of 
what  promises  to  be  a  valuable  addition  to  the  technical 
publications  of  the  Dominion. 


The  late  Charles  LeBaron  Miles,  M.E.I.C. 


BRANCH    NEWS 


OBITUARIES 


Stanley  A.  Button,  A.M.E.I.C. 

Stanley  A.  Button,  A.M.E.I.C,  who  died  August  2nd, 
1920  at  Brandon  Hospital,  was  born  at  Forest  Gate,  Essex, 
England,  November  1881,  and  served  his  time  as  articled 
pupil  to  J.  Ashby  &  Company,  engineers  and  contractors, 
Lowestoft,  England.  For  four  years  following  1903,  Mr. 
Button  was  with  W.  Patterson  Ltd.,  engineers  and  railway 
contractors  of  London,  England,  as  assistant  estimator  and 
supervisor  of  works  in  the  London  district.  Coming  to 
Canada  in  July  1907,  Mr.  Button  was  successively, 
instrumentman  with  the  Manitoba  Government  Telephone 
Conduit  System,  and  resident  engineer  in  charge  drainage 
district  number  5  and  8,  Manitoba  Government.  In  1912 
Mr.  Button  was  appointed  engineer  on  the  Manitoba  Good 
Roads  staff;  in  1914  he  was  appointed  district  engineer 
in  charge  of  the  Varden  Good  Roads  Board  of  Manitoba, 
comprising  84  Townships.  During  his  connection  with 
the  Good  Roads  Board  Mr.  Button  prepared  systems  and 
repairs  on  work  amounting  to  $140,000,000  of  reinforced 
concrete  bridge  culverts.  Mr.  Button  was  elected  an 
Associate  Member  of  The  Engineering  Institute  of  Canada 
on  May  21st,  1918. 


Halifax  Branch 

F.  R.  Faulkner,  M.E.I.C,  Secretary- Treasurer 

The  regular  November  meeting  of  the  Halifax 
Branch  was  held  at  the  Green  Lantern,  Wednesday, 
November  17th.  In  the  absence  of  C.  E.  W.  Dodwell, 
M.E.I.C,  Chairman  of  the  Branch;  F.  A.  Bowman, 
M.E.I.C,  presided. 

No  formal  paper  had  been  prepared  for  the  meeting 
and  the  evening  was  spent  in  an  animated  discussion 
of  fees  and  salaries  in  the  engineering  profession.  The 
Secretary  read  extracts  from  reports  of  Committees  of 
other  Branches  and  of  other  organizations  in  order  that 
the  members  could  form  an  idea  as  to  what  had  already 
been  done. 

The  discussion  was  participated  in  by  the  majority 
of  those  present,  and  it  was  evident  that  the  concensus 
of  opinion  was  in  favor  of  taking  some  official  action. 
Accordingly,  on  motion  of  Messrs.  Allen  and  Rodger,  a 
committee  of  five  was  appointed  to  bring  in  a  report  on 
a  classification  of  Engineers  on  which  a  schedule  of 
salaries  and  fees  could  be  based.  The  committee  was 
then  elected  by  ballot  as  follows: — 

F.  R.  Faulkner,  M.E.I.C,  F.  W.  W.  Doane,  M.E.I.C, 
Ira  P.  MacNab,  M.E.I.C,  W.  A.  Winfield,  M.E.I.C, 
A.  F.  Dyer,  A.M.E.I.C. 

They  were  instructed  to  have  a  preliminary  report 
ready  for  the  next  meeting.  The  meeting  then  adjourned. 
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Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer 
Fraser  S.  Keith's  most  interesting  address  delivered 
at  the  formation  meeting  of  the  Moncton  Branch  has 
incited  an  interest  in  The  Institute  as  well  as  our  Branch 
which  will  be  sure  to  bear  fruitful  results  and  a 
number  of  engineers  have  signified  their  intention  of 
joining  at  an  early  date. 

The  regular  Monthly  Meeting  was  held  in  the  City 
Hall  on  November  4th  and  great  interest  was  manifested 
by  those  present,  numbering  about  twenty-five.  It  was 
decided  to  hold  meetings  twice  a  month  and  alternate 
meetings  to  take  the  form  of  a  Luncheon  at  which  out- 
side speakers  would  be  invited  to  give  short  addresses. 
A  Committee  of  five  were  appointed  to  work  with  the 
Executive  to  select  a  programme  for  the  future  meetings. 
The  five  elected  were  Messrs.  A.  F.  Stewart,  M.E.I.C, 
F.  B.  Tapley,  M.E.I.C,  F.  Williams,  A.M.E.I.C, 
K.  S.  Pickard,  A.M.E.I.C.  and  W.  B.  MacKenzie, 
M.E.I.C.  These  Members  met  with  the  Executive  on 
November  8th  and  selected  an  Entertainment  Com- 
mittee of  three,  composed  of  R.  McManus,  A.M.E.I.C, 
Chairman,  J.  Whitelaw,  A.M.E.I.C.  and  E.  G.  Evans, 
M.E.I.C,  and  a  Papers  Committee  of  five  composed  of 
R.  G.  Gage,  M.E.I.C,  Chairman,  F.  B.  Tapley, 
M.E.I.C,  K.  S.  Pickard,  A.M.E.I.C,  W.  B.  Mac- 
Kenzie, M.E.I.C,  and  F.  Williams,  A.M.E.I.C  These 
Committees  are  to  arrange  the  programme  of  future 
meetings  and  there  is  no  doubt  that  our  Branch  will 
forge  ahead  being  in  such  capable  hands. 

* 

A.  F.  Stewart,  M.E.I.C,  formerly  of  the  Toronto 
Branch  is  now  located  in  Moncton,  holding  the  position 
of  chief  engineer  of  the  Canadian  National  Railways, 
and  will  be  a  most  valuable  acquisition  to  our  Branch. 
He  has  manifested  a  deep  interest  at  our  meetings,  and 
what  will  be  Toronto's  loss  will  undoubtedly  be  our  gain. 

* 

C  B.  Brown,  M.E.I.C,  formerly  located  at  Moncton 
as  chief  engineer,  Canadian  National  Railways,  has 
been  promoted  to  the  position  of  engineering  assistant 
to  the  vice-president,  Can.  Natl.  Rlys.,  and  will  have 
his  headquarters  at  Toronto.  While  his  departure  will 
be  regretted  by  all,  still,  his  well  earned  promotion  is 
deservedly  popular.  Mr.  Brown  has  always  taken  a 
very  keen  interest  in  all  matters  relating  to  the  engineering 
profession  and  was  elected  Vice-President  of  the  Profes- 
sional Engineers  Association  of  New  Brunswick  at  their 
first  meeting.  Mr.  Brown  leaves  Moncton  for  his  new 
field  of  endeavours  with  the  best  wishes  of  all.  Prior 
to  his  departure  for  Toronto  his  staff  presented  him 
with  a  silver  tea  and  coffee  service,  the  following  address 
being  read  by  J.  S.  O'Dwyer,  M.E.I.C:— 

Moncton,  N.B., 

November  18th,  1920. 
C  B.  Brown,  Esq., 

Late  Chief  Engineer, 

Canadian  Government  Railways, 
Moncton,  N.B. 
Dear  Mr.  Brown: — 

On  this,  the  eve  of  your  departure  to  a  larger  sphere 
of  action  at  the  Head-quarters  of  the  Canadian  National 


Railway,  we,  your  former  employees  in  the  Moncton 
Offices,  wish  to  express  to  you  our  unfeigned  regret  at 
losing  you  as  our  Chief, — your  gain  is  certainly  our 
loss, — and  to  tender  you  our  most  sincere  congratulations 
on  your  preferment.  The  past  seven  years  under  your 
supervision  will  ever  remain  a  pleasant  memory  with  us. 

We  feel  that  we  may,  in  your  case,  fittingly  quote 
from  the  tablet  to  the  memory  of  the  celebrated  Architect 
of  England's  Valhalla — 

"If  you  would  see  his  monument,  look  about  you". 

Will  you  kindly  accept,  for  yourself  and  your  charm- 
ing consort,  the  accompanying  souvenir,  with  our  very 
best  wishes  to  you,  Mrs.  Brown  and  family,  for  health 
and  happiness  in  your  new  home. 

Signed  on  behalf  of  the  Staff." 

Mr.  Brown  in  a  few  well  chosen  words  thanked  the 
Staff  for  their  gift  and  good  wishes. 

* 

Dr.  Martin  Murphy,  M.E.I.C,  a  Member  of  the 
Ottawa  Branch,  and  formerly  consulting  engineer  of 
Canadian  Government  Railways  and  a  past  president  of 
The  Institute  spent  a  few  days  in  Moncton  lately,  visiting 
his  son,  M.  J.  Murphy  of  the  Moncton  Branch. 

* 

Reid  McManus,  A.M.E.I.C,  Member  of  the 
Executive  Committee  of  the  Moncton  Branch,  resigned 
his  position  as  a  Member  of  the  Hydro-Electric  Power 
Commission  of  New  Brunswick  to  accept  the  nomina- 
tion as  Member  for  Westmorland  County  in  the  Provincial 
Legislature  and  was  successful  in  his  election  polling  a 
very  large  vote.  It  might  further  the  interests  of  the 
Engineering  Profession  if  more  Members  would  taken 
an  active  part  in  our  politics. 


St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C,  Secretary-Treasurer. 

A  regular  meeting  of  the  St.  John  Branch  was  held 
in  the  Old  Post  Office  Building,  Nov.  11th.,  C.  C  Kirby, 
M.E.I.C,  occupied  the  chair  and  twenty-four  members 
were  present. 

The  Advertising  and  Employment  Committees  report- 
ed activities.  The  Civic  Centre  Committee  which  was  ap- 
pointed to  aid  the  Municipality  in  taking  definite  steps 
towards  the  erection  of  new  City  Buildings,  reported  that 
the  preparation  of  preliminary  plans  was  well  advanced, 
that  the  Municipality  has  voted  $1500  for  competitive 
plans,  a  call  for  which  would  be  made  on  information 
gathered  by  this  committee  and  approved  by  the 
Municipal  Council. 

The  Concrete  in  Sea  Water  Committee  reported  hav- 
ing completed  the  casting  of  test  blocks  and  the  placing 
of  these  in  the  water  for  observation. 

A  Committee  consisting  of  G.  H.  Waring,  M.E.I.C, 
R.  H.  Cushing,  M.E.I.C,  C  L.  Archibald,  A.M.E.I.C, 
and  A.  G.  Tapley,  A.M.E.I.C,  was  appointed  to  interview 
the  School  Board  and  Council  on  the  inadvisability  of 
using  an  area  set  out  for  a  Public  Square  for  the  location 
of  a  new  school  building  in  West  St.  John. 
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An  Entertainment  Committee  consisting  of  G.  N. 
Hatfield,  A.M.E.I.C.,  A.  G.  Tapley,  A.M.E.I.C.,  G.  G. 
Murdoch,  M.E.I.C,  jas.  Gilchrist  and  D.  L.  Hutchinson, 
was  appointed  to  assist  in  the  preparation  of  a  compre- 
hensive programme  for  the  season. 

C.  O.  Foss,  M.E.I.C,  chief  engineer  of  the  New 
Brunswick  Electric  Power  Commission  read  a  paper  on 
the  "Progress  of  Hydro-Electric  Development  in  New 
Brunswick"  (printed  in  the  November  Journal),  with 
recent  additions  due  to  changes  in  design  at  one  of  the 
sites. 

In  addition  to  the  information  given  in  the  published 
copy  of  the  paper,  Mr.  Foss  stated  that  the  Commission 
had  been  authorized  by  the  Executive  Council  to  accept 
the  tender  of  the  New  Brunswick  Contracting  Company 
for  the  sum  of  $248,000,  this  to  include  the  grading  of  the 
embankment  for  the  pipe  lines  and  the  construction  of 
mass  concrete  dams  on  the  West  and  Northeast  Branches 
of  the  Musquash  River.  Future  contracts  will  call  for 
smaller  storage  dams  on  each  of  the  rivers,  wood  stave 
pipe  lines  8  feet  and  10  feet  in  diameter  and  approximately 
10,000  feet  long,  power  house  with  equipment,  and  twelve 
miles  of  transmission  line  to  a  sub-station  at  or  near 
St.  John.  The  construction  of  the  pipe  lines,  power 
house  and  transmission  lines  is  in  the  hands  of  Messrs 
C.  H.  and  P.  H.  Mitchell  of  Toronto  and  it  is  expected 
that  contracts  will  be  let  for  this  work  before  the  end  of 
November.  The  total  cost  of  the  power  is  estimated  at 
$157  per  horse  power  developed. 

Mr.  Foss  stated  that  the  pipe  line  will  be  of  New 
Brunswick  black  spruce  which  he  believes  can  be  used 
more  cheaply  and  serve  equally  as  well  as  imported 
material.  The  areas  where  the  pondage  and  storage 
basins  will  be  located  were  burned  over  17  years  ago 
and  are  practically  barren,  and  it  is  not  anticipated  that 
any  large  sum  will  be  required  to  compensate  for  the 
riparian  rights. 

Already  industries  are  seeking  information  as  to  the 
time  when  the  power  will  be  available,  the  cost  to  them, 
and  the  amount  they  will  be  able  to  get.  Other  powers 
will  be  developed  shortly  to  carry  out  the  purpose  of  the 
Commission  to  electrify  the  entire  Province. 


Montreal  Branch 

J.  L.  Busfield,  A. M.E.I.C,  Secretary-Treasurer 

On  October  28th  the  meeting  was  devoted  largely 
to  the  presentation  of  a  number  of  motion  pictures. 
The  first  picture  screened  was  entitled  "  Salmon  Fishing 
in  New  Brunswick".  Another  film  pictured  the  various 
processes  of  paper  manufacturing,  starting  from  the 
wood  pulp  and  going  right  through  to  the  finished  product. 
Another  film  which  was  received  with  very  great  interest 
and  much  applause  was  one  entitled  "  McGill  University, 
—What  it  is  and  does  for  Canada".  Other  films  featured 
the  mining  of  salt,  goat-hunting  in  the  Rocky  Mountains, 
and  some  views  taken  on  the  Barmen  Overhead  Mono- 
Rail  Railway  System.  During  the  intervals  between  the 
films  short  addresses  were  given  by  Messrs.  Dodwell 
of  Halifax,  and  Keith  and  Busfield  of  Montreal,  each 


dealing  with  different  phases  of  The  Institute's  activities. 
There  was  an  attendance  of  about  275  members  and 
guests  at  this  meeting  and  the  Chair  was  occupied  by 
Mr.  Duchastel. 

On  November  4th,  an  extremely  interesting  paper 
was  presented  by  H.  B.  Oatley  of  New  York,  on  "Modern 
Super-Heater  Practice".  This  paper  will  be  published 
in  The  Journal. 

On  November  11th  an  address  on  "Commercial 
Aviation  in  Canada"  was  given  by  R.  B.  Daville, 
the  Montreal  aviator,  in  the  course  of  which  he  stated 
that  both  Canada  and  the  United  States  were  far  behind 
Great  Britain  and  other  European  countries  in  the 
post-war  development  of  aviation.  The  slow  develop- 
ment in  Canada  was  attributed  to  lack  of  capital  and 
general  distrust  of  aviation  as  a  practical  and  safe  method 
of  transportation,  coupled  with  a  comparatively  small 
population  and  immense  distances.  The  slow  develop- 
ment in  the  United  States  he  attributed  to  the  fact 
that  they,  having  failed  to  become  parties  to  the  Peace 
Treaty,  had  also  failed  to  adopt  the  air  regulations 
provided  at  Versailles,  adopted  by  all  the  Allies  except 
the  United  States.  Owing  to  this  there  had  been  little 
Government  control  of  flying  in  the  United  States,  with 
the  result  that  pilots  who  should  have  been  prohibited 
from  flying  had  carried  passengers  in  machines  about 
which  they  knew  nothing,  many  of  them  in  a  state  of 
neglect,  with  the  result  that  there  had  been  a  compar- 
atively large  number  of  accidents.  So  far  as  Canada 
was  concerned,  working  under  the  Versailles  aerial 
regulations,  the  accidents  had  been  so  few  that  figures 
had  not  yet  been  tabulated. 

The  author  quoted  figures  as  to  the  results  of  the 
past  year's  experience  of  highly  developed  commercial 
aviation  in  and  from  England  during  this  period,  when 
the  number  of  accidents  had  been  so  few  as  to  make  it 
appear  that  aviation  transport  was  becoming  one  of 
the  safest  methods,  as  well  as  the  speediest  even  if  still 
the  most  expensive.  During  a  recent  recorded  period  of 
seven  months  there  had  been  403  machines  engaged  in 
England  which  had  made  35,000  flights,  covering 
593,000  miles,  with  64,000  passengers  and  67,000  pounds 
of  freight.  In  all  of  these  there  had  only  been  eighteen 
accidents,  resulting  in  the  killing  of  three  flying  personnel 
and  the  injuring  of  five,  while  only  one  passenger  had 
been  killed  and  three  slightly  injured. 

As  to  the  expense  the  author  considered  that  the 
high  cost,  especially  in  Canada,  was  due  to  the  restricted 
turn-over,  due  to  lack  of  support,  which  meant  that 
the  overhead  costs  were  tremendous  in  comparison  to 
the  work  done.  The  lack  of  aerodrome  facilities  also 
tended  to  make  the  costs  high.  As  the  use  of  air  service 
increased  he  considered  that  ground  costs  would  decrease 
so  that  the  more  aviation  was  used  as  a  practical  service 
the  less  would  the  relative  cost  become,  and  it  was  hoped 
that  the  present  extremely  high  insurance  rates  would  be 
gradually  decreased.  In  his  general  address  Mr.  Daville 
gave  a  sketch  of  the  growth  of  aviation  and  spoke  of  the 
tremendous  advances  that  have  been  made  during  the 
war  in  this  line  of  enterprise,  with  the  result  that  a  number 
of  the  reconnaissance  and  bombing  machines  that  had 
been  developed  during  the  war  had  since  been  turned 


590 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


over  for  commercial  purposes.  He  also  spoke  of  the 
future  of  the  work  in  Canada,  especially  with  regard  to 
survey  work  for  timber  limits,  the  mapping  of  undeveloped 
regions,  and  aerial  photography. 

There  was  an  attendance  of  over  one  hundred  at  the 
meeting  and  there  was  an  animated  discussion  in  which 
many  members  took  part.  S.  F.  Rutherford,  A.M.E.I.C, 
presided. 


Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C.,  Secretary-Treasurer. 

Annual  banquets  are,  generally  speaking,  accurate 
gauges  of  an  organization's  progress.  They  tell  un- 
mistakably, whether  it  has  moved  forward  during  the 
twelve  months,  or  the  reverse;  whether  it  has  lived  up 
to  the  ideals  laid  down  at  its  foundation. 

The  first  annual  banquet  of  the  Peterborough 
Branch  was  held  on  Thursday,  November  11th,  and  it 
revealed  concretely  that  there  had  been  considerable 
progress  during  the  last  year.  The  Branch  has  blos- 
somed from  uncertain  infancy  into  sturdy  childhood, 
and  the  untiring  efforts  of  its  officers  have  shown  fruit. 

The  Chairman  of  the  Branch,  R.  H.  Parsons, 
M.E.I.C.,  presided,  and  introduced  the  principal  guests 
of  the  evening,  who  were,  Julian  C.  Smith,  M.E.I.C., 
and  Frederick  B.  Brown,  M.E.I.C.  of  Montreal,  R.  O. 
Wynne-Roberts,  M.E.I.C.  of  Toronto,  and  A.  J.  Grant, 
M.E.I.C,  of  St.  Catharines. 

The  Chairman  read  telegrams  of  regret  from  President 
R.  A.  Ross,  M.E.I.C,  and  Dr.  L.  A.  Herdt,  M.E.I.C 
who  had  promised  to  attend,  but  at  the  last  moment 
were  unable  to  do  so. 

The  Chairman,  after  the  toast  to  the  King  had 
been  fittingly  honored,  referred  to  the  date  on  which 
the  banquet  was  being  held,  and  proposed  a  toast  to 
"Armistice  Day"  which  was  honored  in  silence. 

C.  E.  Sisson,  M.E.I.C,  one  of  the  members  of  the 
Executive  Committee  of  the  Branch,  proposed  the  toast 
to  The  Institute.  He  recalled  the  installation  of  the 
Branch  a  year  ago,  and  said  there  had  been  found,  as 
is  usually  found,  returns  about  equal  to  the  effort  spent 
in  the  work.  Some  misgivings  were  experienced  by 
electrical  engineers,  who  feared  that  they  would  lose 
their  identity  in  the  larger  body,  but  this  had  all  been 
disproved.  The  officers  and  members  had  put  forth 
their  best  efforts,  and  progress  had  resulted.  He  read 
the  motto  of  The  Institute  and  declared  that  it  should 
have  the  attention  of  all  the  members. 

Julian  C  Smith,  M.E.I.C,  responded  in  part  as 
follows, — "On  behalf  of  the  President  and  Members  of 
Council  of  The  Institute,  I  wish  to  express  their  apprecia- 
tion of  the  efforts  of  the  Peterboro  Branch  during  the 
past  year.    No  other  Branch  has  done  better." 

Mr.  Smith  told  how  twenty  years  ago  he  had  joined 
The  Institute  in  Montreal,  then  composed  largely  of 
civil  engineers  as  a  "mere  electrical  engineer,"  and  had 
worked  up  through  the  various  offices,  until  at  present 
he  was  a  member  of  the  Council. 


The  officers  of  the  past  as  well  as  the  present  had 
only  one  object,  to  advance  the  engineering  profession 
in  Canada.  As  the  population  of  Canada  increased, 
The  Institute  would  undoubtedly  become  enlarged, 
until  it  would  equal  in  size  the  national  engineering 
societies  of  Europe  and  the  United  States. 

He  urged  on  the  members  that  to  be  successful,  not 
only  must  there  be  a  large  membership,  but  the  highest 
types  of  engineers  must  be  in  office. 

Frederick  B.  Brown,  M. EI. C,  also  responded  to  this 
toast,  and  referred  to  the  part  that  engineers  were  taking  in 
the  city  government  of  Montreal.  He  also  described 
the  work  of  the  City  Commission,  and  the  many  reforms 
that  it  had  introduced. 

Mr.  Brown's  advice  to  the  Peterborough  Branch 
was  embodied  in  the  following  words, — "All  education 
is  self-education.  Self-education  begins  with  self  criticism, 
and  ends  with  self  control." 

Mr.  Brown  told  a  few  humorous  anecdotes  in  his 
own  inimitable  style. 

The  toast  to  the  Branches  was  proposed  by  P.  P. 
Westbye,  M.E.I.C,  member  of  the  Executive  Committee 
of  the  Peterborough  Branch,  who  told  of  the  awakening 
of  the  engineers  from  coast  to  coast. 

R.  O.  Wynne-Roberts,  M.E.I.C,  Chairman  of  the 
Toronto  Branch  responded,  and  brought  greetings  from 
his  brethren.  He  congratulated  the  local  Branch  on 
its  growth,  and  drew  attention  to  the  policy  of  The 
Institute  in  encouraging  the  Branches  in  every  way 
possible. 

Alex.  J.  Grant,  M.E.I.C,  represented  the  Niagara 
Peninsula  Branch,  and  outlined  the  work  of  that  branch 
during  the  past  year. 

At  the  conclusion  of  the  Toasts  the  Chairman  drew 
the  attention  of  the  members  to  the  Annual  Meeting 
of  The  Institute  in  February,  some  of  the  details  of  which 
were  announced  by  Mr.  Wynne-Roberts. 

During  the  evening  several  solos  by  Walter  Evans, 
were  much  enjoyed.  W.  H.  Barry  accompanied  him 
at  the  piano.  Both  of  these  gentlemen,  are  Affiliates 
of  the  Branch. 

G.  H.  Duggan,  M.E.I.C.  Past  President  of  The 
Institute  arrived  on  the  early  morning  train  with  Messrs. 
Smith  and  Brown,  but  was  unable  to  remain  for  the 
banquet.  He  accompanied  the  other  visitors  on  a  trip 
through  the  works  of  The  Wm.  Hamilton  Co.  and  the 
Canadian  General  Electric  Company,  through  the 
courtesy  of  P.  P.  Westbye,  M.E.I.C.  and  E.  G.  Patterson, 
respective  managers  of  the  two  plants. 

At  noon  the  guests  were  entertained  by  Mr.  Patter- 
son at  a  luncheon  at  the  Empress  Hotel,  the  party 
including  the  members  of  the  local  Executive  Committee. 

During  the  afternoon,  other  manufacturing  plants, 
and  objects  of  interest  were  visited. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


591 


Toronto  Branch 

H.  A.  Goldman,  A.M.E.I.C.,  Secretary-Treasurer. 

Meetings  of  the  Toronto  Branch  of  The  Engineering 
Institute  of  Canada  are  held  every  Thursday  evening 
at  8.15  p.m.  sharp.  The  members  of  the  Branch  and 
visitors  are  showing  their  appreciation  of  the  excellent 
programme  arranged  for  the  season  by  attending  in  large 
numbers  and  taking  an  active  part  in  the  discussion 
following  each  lecture.  This  is  a  tribute  to  the  efforts 
of  the  Executive  Committee  of  the  Branch. 

On  Thursday,  October  21st,  C.  D.  Dean,  A.M.E.I.C, 
of  the  Imperial  Oil  Co.,  Ltd.,  addressed  the  Branch  on 
General  Oil  Refining  Practice.  The  economic  and 
engineering  features  of  plant  layouts  were  outlined  by 
the  speaker,  who  pointed  out  that  the  location  of  plants 
depended  chiefly  on  transportation,  fuel  and  water 
facilities.  The  mechanical  equipment  of  plants  was 
extensively  discussed.  A  series  of  moving  picture  films 
were  thrown  on  the  screen  to  illustrate  all  the  processes 
from  the  crude  oil  stage  to  the  refined  product. 

On  Thursday,  October  28th,  at  a  regular  meeting 
of  the  Branch,  the  Chairman,  R.  O.  Wynne-Roberts, 
M.E.I. C,  extended  a  hearty  welcome  to  the  students 
who  were  present,  and  expressed  the  hope  that  more 
students  would  in  the  future  avail  themselves  of  the 
benefits  to  be  derived  from  attending  the  meetings  of 
the  Branch. 

J.  M.  Oxley,  A.M.E.I.C,  Chairman  of  the  Com- 
mittee appointed  to  review  the  City  of  Toronto  Building 
By-laws,  submitted  his  report  on  behalf  of  that  Com- 
mittee. It  was  decided  that  the  report  be  accepted  and 
copies  forwarded  to  the  City  Architect. 

A.  H.  Harkness,  M.E.I.C,  Chairman  of  the  Fees 
and  Remuneration  Committee,  in  reporting  the  progress 
made  by  that  Committee,  stated  that  the  proposed 
adoption  of  Engineering  Council's  classification  had  been 
approved  by  all  the  Branches  that  had  answered  the 
enquiries  of  the  Committee  regarding  same.  Prof. 
C.  R.  Young,  M.E.I.C,  suggested  that,  in  forwarding 
this  report  to  headquarters  of  The  Institute, _  they 
should  impress  upon  Council  the  urgent  necessity  of 
so  placing  the  matter  before  the  employers  of  Engineers, 
that  they  can  be  prevailed  upon  to  grant  the  proposed 
remuneration. 

The  speaker  of  the  evening,  P.  W.  Ellis,  Chairman  of 
the  Queen  Victoria  Park  Commission  of  Niagara  Falls, 
then  addressed  the  Branch  on  the  functions  and  activities 
of  that  Commission.  The  Commission  are  trying  to 
satisfy  the  existent  demand  for  a  national  playground 
along  the  Frontier.  Last  year  80%  of  the  million  and 
one  half  people  who  visited  the  Frontier  from  the  United 
States  crossed  into  Canada.  This  showed  their  apprecia- 
tion of  the  natural  beauties  of  the  district  on  the  Canadian 
side. 

In  referring  to  the  finding  of  the  Committee  on 
Conservation  of  Natural  Resources  in  the  United  States 
that  there  would  be  no  coal  left  in  that  Country  in  about 
one  hundred  years,  the  speaker  pointed  out  that  this 
was  of  vast  importance  to  Ontario,  since  Ontario  is 
credited  with  51%  of  the  products  of  Canadian  industry. 


In  view  of  the  fact  that  every  electrical  horsepower  is 
approximately  equivalent  to  20  tons  of  coal,  the 
350,000  h.p.  being  distributed  in  Ontario  from  Niagara 
Falls  represents  at  present  prices  for  coal  an  equivalent 
money  value  of  $100,000,000  per  annum.  It  might, 
therefore,  be  advisable  in  the  future  to  impose  an  embargo 
on  the  use  of  coal  in  Ontario  for  purposes  for  which 
electrical  power  could  be  utilized.  The  development  of 
Niagara  as  a  power  centre  was  described  from  its 
inception. 

Capt.  J.  R.  Bond,  assistant  superintendent  of  the 
Queen  Victoria  Niagara  Falls  Park,  then  gave  a  lantern 
slide  display  of  that  district  in  which  the  various  scenic 
engineering  and  constructional  undertakings  were  port- 
rayed in  a  most  interesting  manner. 

Mr.  Ellis  then  gave  a  brief  but  very  interesting  talk 
to  the  students  present  on  "Ginger"  and  "Pep"  in 
Business,  which  was  highly  appreciated  by  them. 

On  Thursday,  November  4th,  F.  M.  Dawson, 
A.M.E.I.C,  of  Super-cement  (America),  Ltd.,  addressed 
the  Branch  on  Super-cement. 

Some  years  ago,  the  U.S.  Bureau  of  Standards 
found,  by  means  of  microscopic  analysis,  that  large 
masses  of  unhydrated  cement  remain  in  all  mixtures 
of  concrete.  Mr.  Dawson  stated  that  in  the  effort  to 
reduce  this  amount  of  unhydrated  material  it  was  found 
that  by  the  addition  of  a  certain  material  to  the  clinker 
during  the  manufacture  of  Portland  Cement,  the  desired 
result — that  of  greater  hydration — had  been  obtained. 
Photomicrographs,  comparing  concretes  made  from 
Portland  Cement  and  Super-cement,  were  thrown  on 
the  screen,  to  show  that  concrete  made  from  Super-cement 
contained  more  hydrated  particles  than  that  made  from 
Portland  Cement:  As  a  result  the  density  and  water- 
proofing quality  of  the  mixture  would  be  increased 
and  the  strength  augmented.  This  had  been  fully  borne 
out  by  a  series  of  tests  extending  over  several  years. 
The  product  so  obtained  had  been  named  Super-cement. 
Messrs.  E.  M.  Proctor,  A.M.E.I.C,  G.  A.  McCarthy, 
M.E.I.C,  W.  J.  Smithers,  A.M.E.I.C,  Frank  Barber, 
A.M.E.I.C,  J.  M.  Oxley,  A.M.E.I.C,  J.  C  Krumm, 
M.E.I.C,  W.  Storrie,  M.E.I.C,  and  R.  B.  Young, 
A.M.E.I.C,  took  part  in  the  discussion  which  followed. 

In  reply  to  questions,  Mr.  Dawson  further  stated  that 
Super-cement  required  the  same  amount  of  water — for 
the  same  consistency — as  for  Portland  Cement  Concrete. 
Although  it  set  more  slowly  than  Portland  Cement 
Concrete  yet  the  normal  excess  of  strength  was  10'  , 
in  29  days  and  16  to  20%  in  3  months.  A  1:3  mortar 
of  Super-cement  had  the  strength  and  waterproofing 
quality  of  a  1:2  mixture  of  Portland  Cement.  The 
material  also  offered  great  resistance  to  the  action  of 
sea  water.  Tests  were  being  made  to  determine  the 
effect  of  alkali  waters  on  it. 

On  November  10th  an  Open  Public  Meeting  of  the 
Toronto  Branch  was  held  in  the  Mining  Building, 
University  of  Toronto,  O.  E.  Fleming,  Chairman  of  the 
Canadian  Deep  Waterways  and  Power  Association, 
Major  A.  C  Lewis,  Secretary  of  the  Association,  and 
E.  L.  Cousins,  A.M.E.I.C,  manager  and  chief  engineer 
of  the  Toronto  Harbour  Commissioners,  were  invited 
to  discuss  the  economic  and  engineering  phases  of  the 
St.  Lawrence  Canalization  and  Power  Project. 
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Mr.  Fleming  gave  a  general  outline  of  the  whole 
scheme  for  the  canalization  and  power  development. 
Of  the  2,700  miles  of  waterways  throughout  the  Great 
Lake  route  only  97  miles  had  to  be  canalized.  The 
power  project  should  be  constructed  at  the  same  time 
as  the  Canal,  as  this  would  be  the  most  economical 
course.  The  four  million  horsepower  to  be  developed 
could  be  marketed  as  it  was  needed. 

Mr.  Cousins  in  discussing  the  engineering  features 
of  the  proposed  scheme  stated  that,  in  view  of  the  meagre 
data  at  present  available,  no  engineer  was  justified  in 
hazarding  even  approximate  figures  for  the  cost  and 
earnings  of  an  undertaking  of  such  magnitude.  But  as 
it  would  be  a  potential  factor  in  the  development  of  the 
country,  its  value  could  not  be  estimated  in  dollars  and 
cents.  He  emphasized  the  fact  that  a  30  foot  canal 
should  be  built,  otherwise  the  ultimate  expenditure  for 
the  new  Welland  Ship  Canal  and  the  Toronto  Harbour 
development  would  be  wasted. 

Major  Lewis  gave  some  interesting  figures  to  show 
the  saving  that  could  be  effected  in  transportation  as  a 

result  of  the  canalization. 

* 

Members  of  The  Institute  will  be  interested  to  learn 
of  the  formation  of  an  E.I.C.  Students'  Committee  in 
"  Junior  School,"  Toronto,  to  co-operate  with  the 
Executive  of  the  Toronto  Branch. 

The  object  of  the  Committee  is  to  create  interest 
in  the  affairs  of  The  Institute,  to  direct  attention  to 
the  regular  meetings  of  the  Branch  to  which  all  Students 
are  invited,  and  to  increase  the  student  membership 
by  bringing  in  keen  live  undergraduates. 

A.  M.  Reid,  S.E.I.C.,  Chairman  of  the  Committee 
has  been  appointed  to  the  "Membership  Committee 
of  the  Toronto  Branch". 


Brig.-Gen.  C.  H.  Mitchell,  M. E.I.C,  has  been 
selected  as  the  sole  arbitrator  for  the  purpose  of  fixing  the 
rate  at  which  The  Electrical  Development  Co.  shall 
supply  power  to  the  Hydro-Electric  Power  Commission. 


Arthur  Hewitt,  General  Manager  of  the  Con- 
sumers Gas  Co.,  Toronto,  has  extended  an  invitation  to 
any  engineers  in  Canada  who  wish  to  visit  and  inspect 
their  Station  "B",  the  largest  and  newest  in  Canada. 
Parties  not  larger  than  25  will  be  guided  through  the 
Works. 


Hamilton  Branch 

J.  A.  McFarlane,  M. E.I.C,  Secretary-Treasurer 

The  first  general  meeting  of  the  Hamilton  Branch 
of  The  Engineering  Institute  of  Canada  was  held  on 
October  26th,  1920  in  the  Assembly  Hall,  Hamilton 
Public  Library. 

The  meeting,  which  was  well  attended  and  a  most 
successful  one,  was  called  to  order  by  H.  U.  Hart.M. E.I.C, 
Chairman,  promptly  at  8.15  P.M. 


Mr.  Hart  thanked  the  members  for  electing  him  as 
Chairman  and  promised  to  use  every  effort  to  make  the 
coming  year  a  successful  one.  He  briefly  outlined  the 
work  and  announced  that  the  Papers  Committee  had  a 
good  programme  in  view  and  speakers  promised  for  nearly 
all  meetings  on  subjects  which  would  be  interesting  to 
the  members.  He  then  introduced  Major  Alex.  Lewis, 
Secretary  of  the  Canadian  Deep  Waterways  and  Power 
Association.  Major  Lewis  spoke  on  the  St.  Lawrence 
river  project,  the  great  international  scheme  whereby 
ocean  going  vessels  can  reach  the  Great  Lakes.  He 
considered  this  question  as  one  of  the  greatest  before 
the  Canadian  people  since  Confederation  and  a  solution 
of  the  transportation  problem  for  Canada.  The  speaker 
discussed  the  question  from  the  point  of  view  of  the 
general  public,  not  going  into  any  of  the  engineering 
features,  and  discussed  his  subject  under  the  following 
headings: — 

1.  Present  transportation  conditions 

2.  The  remedy 

3.  The  cost  of  the  undertaking 

4.  Method  of  financing 

Major  Lewis'  splendid  address  was  enjoyed  by  all 
present  and  the  general  discussion  which  followed  was 
supported  by  a  number  of  speakers.  A  hearty  vote  of 
thanks  was  tendered  Major  Lewis  for  his  interesting  and 
able  address.  In  responding  he  referred  to  the  very 
great  assistance  given  by  the  City  of.  Hamilton  to  the 
Commission  in  furthering  this  project. 

H.  B.  Dwight,  A.M.E.I.C,  Chairman  Papers  Com- 
mittee, reported  that  his  committee  had  been  successful 
in  securing  papers  for  the  winter  months,  also  that 
it  was  decided  to  hold  the  Annual  Dinner  in  December. 

F.  W.  Paulin,  A.M.E.I.C,  was  elected  Chairman 
of  the  Membership  Committee  and  he  has  rallied  to  his 
assistance  a  number  of  good  lieutenants  and  an  active 
membership  campaign  is  being  carried  out. 

Applications  of  several  affiliates  were  considered 
and  their  names  added  to  the  present  membership. 

It  was  decided  to  hold  the  November  meeting  on 
Wednesday  November  17th.  Geo.  Hogarth,  M.E.I.C, 
chief  engineer  Department  of  Public  Highways  of 
Ontario  will  be  the  speaker;  he  will  talk  on  public  high- 
ways with  special  reference  to  Hamilton  as  a  highway  hub. 


A  very  successful  meeting  of  the  Branch  was 
held  in  the  Assembly  Room  of  the  Public  Library 
on  Wednesday  Evening  November  17th.  H.  U.  Hart, 
M.E.I.C,  Chairman,  presided  and  introduced  Geo. 
Hogarth,  M.E.I.C,  chief  engineer  of  the  Department 
of  Public  Highways  who  gave  an  interesting  and  enlighten- 
ing talk  on  the  new  Provincial  Highways.  The  meeting 
was  largely  attended  and  the  lecture  was  enjoyed  by 
all  present. 

Mr.  Hogarth  first  outlined  briefly  the  work  being 
undertaken  bv  the  Government,  stating  that  1820  miles 
of  roads  had  been  taken  over  and  their  intention  was 
first  of  all  to  make  these  roads  passable  for  traffic.  Maps 
showing  the  roads  were  distributed  and  showed  at  a 
glance  the  entire  system.  The  construction  of  new 
roads  would  be  carried  out  as  opportunity   and   funds 
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permitted.  The  work  being  done  at  present  would  be 
chiefly  developing  the  present  highways  especially  those 
leading  from  cities.  During  the  past  few  weeks  a  paved 
road  from  Hamilton  to  Dundas  had  almost  been  com- 
pleted. A  break  had  been  left  at  Binkley's  at  the  rail- 
road crossing  as  it  was  the  intention  to  construct  a 
subway.  In  the  next  few  years  great  improvement 
would  be  noticed  in  the  roads  especially  those  in  the 
vicinity  of  cities.  The  Toronto-Kingston  Highway  had 
been  greatly  improved  during  the  past  season  and  was 
now  in  such  condition  that  a  20  ton  roller  could  travel 
safely  the  whole  length  of  the  road.  The  work  in  the 
Eastern  division  had  been  summed  up  and  the  totals 
were — 136  miles  of  road  graded,  136  miles  gravelled, 
4034  miles  of  macadam  road,  626  concrete  culverts 
constructed,  17  bridges  built  and  1230  men,  936  teams, 
16  steam  shovels  and  21  crushers  used  in  the  work. 
The  enterprise  would  have  been  carried  out  on  a  larger 
scale  but  for  shortage  of  materials  and  the  difficulty  in 
getting  contractors  to  engage  in  the  work  for  the  Govern- 
ment. 

Mr.  Hogarth  then  went  into  details  of  construction 
and  used  upwards  of  100  lantern  slides  to  illustrate  his 
remarks.  He  showed  cross  sections  of  standard  types 
of  highway  adopted,  sections  of  roadbed  before  and 
after  being  repaired,  apparatus  used  in  the  various 
operations  and  pictures  of  culverts  and  bridges  of  which 
the  Rouge  River  Bridge  proved  to  be  the  most  interesting. 
The  same  type  of  bridge  would  be  used  on  the  Toronto- 
Hamilton  Entrance  and  it  was  hoped  that  all  bridges 
on  this  work  would  be  completed  early  next  Spring. 
Slides  showing  portions  of  the  Hamilton  St.  Catharines 
road,  the  proposed  road  up  the  mountain  on  the  Hamilton 
Brantford  Highway,  also  portions  of  completed  sections 
of  various  roads  all  proved  interesting  to  the  audience. 

An  interesting  discussion  followed  which  brought 
out  many  features  in  regard  to  road  building. 

A  vote  of  thanks  was  tendered  Mr.  Hogarth  for  his 
splendid  address. 

The  December  meeting  will  take  the  form  of  a  dinner 
and  a  committee  consisting  of  Messrs.  Hart,  Palmer 
and  Paulin  was  appointed  to  make  all  arrangements. 

The  applications  of  a  number  of  affiliates  were 
approved  and  their  names  added  to  the  Membership  list. 

* 

Chas.  Robertson,  A.M.E.I.C— Box  29  Brantford, 
Ont.,  formerly  of  Peterboro,  Ont.,  and  E.  V.  Deverall, 
A.M.E.I.C,  of  the  Hamilton  Bridge  Works  Company 
drawing  office  staff,  formerly  of  Montreal,  have  been 
added  to  the  membership. 

Niagara  Peninsula  Branch 

Rex  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer 

Members  of  the  Niagara  Peninsula  Branch  made  a 
visit  and  inspection  of  the  works  of  the  Ontario  Paper 
Co.  and  the  Beaver  Board  Co.  at  Thorold  on  Saturday 
afternoon,  Oct.  23. 

At  the  plant  of  the  Ontario  Paper  Co.  the  visitors 
were  shown  the  process  of  making  newsprint  from  pulp 
wood  logs  to  the  finished  product,  rolled  and  cut  to  size 
for  shipping. 


The  pulpwood  logs  are  floated  up  to  the  grinders, 
placed  in  hydraulic  presses  and  forced  against  great 
revolving  grindstones  driven  by  direct  connection  to 
motors.  A  very  special  feature  of  these  motors  is  that 
they  are  operated  at  12,000  volts,  an  almost  unprecedented 
voltage,  and  therefore  requiring  no  transformers. 

The  most  interesting  and  spectacular  part  of  the 
process  was  the  paper  machine.  In  the  first  section 
of  the  machine  the  finely  ground  pulp  is  run  in 
a  thin  sheet  over  a  wide,  inclined  screen  which 
allows  part  of  the  water  to  fall  out  and  leaves  the  remain- 
ing pulp  with  sufficient  fluidity  to  flow  on  to  the  rolls 
and  be  conveyed  through  a  series  of  these  on  a  broad 
canvass  belt.  Each  set  of  rolls  removes  more  water 
until  the  pulp  passes  into  a  stage  of  being  a  very  thin 
wet  sheet  of  paper  about  twelve  feet  wide  and  travelling 
at  a  great  speed.  The  critical  stage  in  the  process  is 
where  this  wet  sheet  leaves  the  supporting  canvas 
belt  and  passes  over  a  great  number  of  large  revolving 
steam  drying  cylinders  to  the  rolling  and  cutting  stage. 
The  visitors  were  very  much  interested  in  watching  the 
operators  start  the  paper  over  the  steam  rolls  after  a 
break  in  the  sheet.  This  required  great  skill  and  speed 
on  the  part  of  the  operators,  not  only  in  starting  the 
very  fragile  sheet,  but  in  leading  it  through  the  series 
of  steam  cylinders. 

The  output  of  this  mill  is  240  tons  of  newsprint 
per  day. 

The  works  of  the  Beaver  Board  Co.  were  visited 
next  and  a  process  very  similar  to  that  of  the  Ontario 
Paper  Co.  was  witnessed  during  the  grinding  and  tank 
stages.  The  process  of  rolling  out  the  pulp  into  paper 
differed  in  that  the  thickness  of  the  paper  was  much 
greater  and  the  travel  over  the  rolls  and  drying  cylinders 
slower.  The  product  resulting  from  this  process  is  a 
stiff  cardboard,  four  layers  of  which  are  pasted  together 
to  form  beaver  board.  The  equipment  for  making 
and  testing  the  finished  product  was  viewed  with  great 
interest  by  the  engineers. 

The  appreciation  of  the  Branch  is  extended  to  the 
two  companies  for  granting  the  opportunity  of  seeing 
their  processes. 

Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C,  Secretary-Treasurer 

A  special  dinner  meeting  of  the  Border  Cities  Branch 
and  the  Border  Chamber  of  Commerce  was  held  in  the 
Chamber  of  Commerce  Auditorium  on  Wednesday 
Evening,  November  3rd. 

H.  B.  R.  Craig,  M.E.I.C,  Chairman  of  the  Branch, 
introduced  Charles  E.  Fowler,  M.E.I.C,  M.Am.  Soc. 
C.E.,  consulting  civil  engineer  of  New  York.  Mr. 
Fowler  gave  a  very  interesting  illustrated  talk  on 
"Harbours  and  Bridges  of  the  World".  He  took  his 
audience  on  a  trip  down  along  the  Pacific  Coast  from 
Vancouver,  B.C.,  to  Valparaiso,  Chile,  and  then  up 
along  the  Atlantic  Seaboard,  stopping  long  enough  at 
the  principal  seaports  to  point  out  the  interesting  features. 
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At  New  York  the  Brooklyn,  the  Manhattan,  the  Queens- 
borough,  and  Hellgate  Bridges  were  shown  in  detail, 
Mr.  Fowler  having  slides  showing  some  of  these  bridges 
under  construction. 

The  audience  was  then  shown  bridges  and  harbours 
of  the  Old  World,  particular  mention  being  made  of  the 
architectural  lines  and  the  strength  of  some  of  the  bridges 
built  many  years  ago  for  foot  and  wagon  traffic,  but 
which  with  some  very  minor  changes  are  now  handling 
heavy  trains  and  motor  trucks. 

Returning  to  Canada,  Mr.  Fowler  showed  many 
scenes  along  the  St.  Lawrence  River  and  the  Great 
Lakes  and  emphasized  the  need  of  the  much  talked  of 
"Lakes  to  Ocean  Route".  In  his  opinion,  Montreal  had 
the  best  harbour  commission  laws  and  regulations  of  the 
North  American  Continent,  if  not  of  the  World.  Toronto 
was  commended  very  highly  for  the  harbour  improvements 
they  were  carrying  on. 

Sketches  of  the  proposed  international  bridge  between 
Detroit  and  Windsor,  a  proposal  which  Mr.  Fowler  has 
fathered,  were  next  flashed  on  the  screen.  This  project 
was  briefly  outlined. 

A  hearty  vote  of  thanks  to  Mr.  Fowler,  was  moved 
by  A.  Simmers  of  the  Chamber  of  Commerce  and  seconded 
by  A.  J.  Riddell,  A.M.E.I.C. 


The  Border  Cities  Branch  held  the  regular  monthly 
meeting  in  the  auditorium  of  the  Chamber  of  Commerce, 
Friday  Evening,  November  12th,  H.  B.  R.  Craig,  Chair- 
man, of  the  branch  presiding. 

After  the  regular  business  of  meeting,  the  speaker 
of  the  evening,  J.  J.  Newman,  M.E.I.C,  O.L.S.,  addressed 
the  branch  on  "Practical  Workings  of  the  Ontario  Drain- 
age Act  from  the  Engineer's  Standpoint".  Mr.  Newman 
traced  the  history  of  agricultural  drainage  from  the 
drainage  of  the  fenlands  in  England  at  the  time  of  the 
Roman  Conquest  to  the  present  time. 

Coming  down  to  the  drainage  laws  of  Ontario,  he 
showed  the  development  from  scattered  sections  through 
the  municipal  act  as  the  law  existed  prior  to  1894.  About 
the  year  1891  a  Royal  Commission  was  appointed  to 
enquire  into  the  workings  of  the  drainage  laws,  as  litiga- 
tion at  that  time  was  more  prevalent  than  useful  drains. 
This  commission  brought  in  a  report  with  recommenda- 
tions from  which  the  Government  drafted  the  drainage 
act  of  1894,  and  this  act  forms  the  basis  of  the  present 
drainage  act. 

Mr.  Newman  then  took  up  the  workings  of  the 
various  sections  of  the  present  drainage  act  as  it  affects 
the  engineer,  commencing  with  section  No.  3  which  is  the 
section  under  which  new  work  is  undertaken  by  petition, 
and  ending  with  section  No.  90  which  section  gives  the 
municipality  power  to  assume  a  drain  constructed  under 
the  Ditches  and  Watercources  Act  and  make  it  a  municipal 
drain. 

A  hearty  vote  of  thanks  was  moved  by  L.  T.  Bray, 
A.M.E.I.C,  seconded  by  C.  A.  MacDonald,  S.E.I.C, 
to  Mr.  Newman  for  his  instructive  and  excellent  address. 

On  motion  of  D.  A.  Molitor,  M.E.I.C,  seconded  by 
A.  J.  Riddell,  A.M.E.I.C,  the  Branch  bylaws  section 


No.  8,  paragraph  1  were  amended  by  substituting  in 
said  paragraph  "the  second  Friday  of  every  month"  in 
place  of  "the  first  Friday  of  every  month". 

M.  E.  Brian,  A.M.E.I.C,  then  gave  the  meeting  much 
appreciated  information  re  the  gas  situation  in  the  Border 
Cities  at  the  present  time. 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Secretary-Treasurer. 

At  the  regular  meeting  held  on  21st.  October  a  paper 
was  read  by  J.  A.  Davies,  engineer  of  the  Manitoba 
Steel  Foundries,  Limited,  on  Electric  Furnace  Operating. 
Mr.  Davies  dealt  with  the  various  essential  requirements 
for  the  successful  operation  of  electric  furnaces  and  de- 
scribed particularly  the  equipment  at  the  rolling  mills  at 
Selkirk. 

The  Mining  Institute  of  Canada  held  their  annual 
meetings  on  the  25th.,  26th.  and  27th.  October  in  Winnipeg. 
A  large  attendance  of  outside  members  was  present,  among 
whom  were  several  members  of  The  Engineering  Institute. 

* 

On  2nd.  November,  at  the  invitation  of  the  manage- 
ment, through  T.  R.  Deacon,  Esq.,  M.E.I.C,  the  members 
of  the  Branch  visited  the  Manitoba  Rolling  Mills  at 
Selkirk  and  inspected  the  electrical  furnace  and  the  new 
open  hearth  steel  furnace  which  is  being  operated  with 
pulverized  coal,  being  the  pioneer  installation  of  this  kind 
of  furnace  in  Canada.  Over  fifty  members  took  advantage 
of  the  opportunity  and  a  very  interesting  afternoon  was 
spent. 

On  5th.  November  Professor  J.  W.  Dorsey,  A.M.E.I.C, 
read  a  paper  on  electrical  transmission.  Professor  Dorsey's 
paper  dealt  with  the  necessity  of  fully  utilizing  all  power 
resources  in  Canada  to  save  to  the  country  the  excessive 
amount  of  money  which  is  now  being  spent  on  American 
fuel.  He  pointed  out  that  the  efficient  utilization  of  the 
available  power  resources  of  Canada  depended  upon  the 
economical  and  efficient  means  of  transmission  of  energy. 
He  discussed  at  length  the  well  known  theoretical  advan- 
tages of  direct  current  transmission  at  high  voltages  and 
proposed  a  scheme  by  which  this  could  be  done  at  constant 
potential  instead  of  the  constant  current  method  which 
up  to  the  present  time  has  been  used  for  high  voltage 
direct  current  transmission.  While  this  method  would 
necessitate  the  development  of  extra  high  voltage  direct 
current  machines  he  claimed  that  by  a  special  method  of 
"rectifying  commutation"  devised  by  him  the  direct 
current  machines  could  be  built  for  voltages  approaching 
those  for  which  alternating  current  machines  are  now 
built,  and  in  fact  suggested  even  higher  voltages  might 
be  possible.  The  means  of  developing  these  machines 
was  only  lightly  touched  upon,  the  paper  confined  itself 
chiefly  to  the  efficiencies  in  transmission  to  be  obtained 
by  high  voltage,  direct  current  and  operating  advantages 
which  would  accrue  through  the  use  of  this  method. 

Owing  to  the  length  of  the  paper  it  was  impossible 
to  discuss  fully  Professor  Dorsey's  paper  and  it  was 
decided  to  continue  the  discussion  at  the  regular  meeting 
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on  the  2nd.  December.  Due  to  the  publicity  which 
Professor  Dorsey's  scheme  has  lately  been  given  in  the 
public  press,  the  meeting  was  largely  attended,  the  room 
being  packed  to  capacity. 


On  Thursday,  4th.  November,  the  Engineering 
Society  of  Manitoba  University  gave  a  dance  at  the 
Fort  Garry  Hotel,  to  which  members  of  the  Branch  were 
invited.  A  large  number  accepted  the  invitation  and  an 
enjoyable  evening  was  spent  by  all. 


Vancouver  Branch 

J.  N.  Anderson,  A.M.E.I.C.,  Secretary- Treasurer. 

The  Vancouver  Branch  held  a  dinner  on  Saturday, 
16th  October,  in  the  University  Club,  Lt.-Col.  R.  Leckie, 
D.S.O.,  Head  of  the  Operations  Branch,  Dominion  Air 
Board,  being  the  guest  of  honour. 

Earlier  in  the  day  the  First  Annual  General  Meeting 
of  the  Association  of  Professional  Engineers  of  the  Province 
of  British  Columbia  was  held,  and  this  social  meeting 
proved  a  very  delightful  ending  to  an  outstanding  day 
among  Engineering  events  in  this  City. 

Professor  E.  G.  Matheson,  Chairman  of  the  Vancouver 
Branch,  presided. 

Those  present  were  Lt.-Col.  R.  Leckie,  D.S.O.;  the 
following  Victoria  members,  Messrs.  A.  E.  Foreman, 
D.  O.  Lewis,  J.B.Holcroft,  H.M.Bigwood,  Smith  and  Icke; 
the  following  Vancouver  members  and  engineer  friends: 
Major  R.  W.  Brock  (Dean  of  the  Faculty  of  Applied 
Science,  University  of  B.C.),  Major  W.  G.  Swan,  D.S.O., 
Major  G.  A.  Walkem,  Major  C.  R.  Crysdale,  Messrs. 
Wm.  Anderson,  S.  Anderson,  J.  N.  Anderson,  Bates, 
Blackman,  P.  P.  Brown,  Connell,  Creer,  Dalzell,  Devey, 
Dunbar,  Frew,  Frith,  Irwin,  Jamieson,  Lighthall,  Muir- 
head,  McMurray,  Philip,  Powell,  H.  L.  Robertson,  Scott, 
Smith,  Smeltzer,  Smaill,  Stirratt,  Swift,  Snodgrass  and 
Todd. 

The  only  toast  was  that  of  the  King. 

In  introducing  Lt.-Col.  Leckie,  the  Chairman  con- 
gratulated the  guest  of  honour  on  his  epoch — making  flight 
from  Halifax  to  Winnipeg,  a  distance  of  over  2000  miles, 
and  reminded  those  present  of  the  Colonel's  splendid 
record  as  an  airman  during  the  War,  he  having  been  the 
first  to  attack  successfully  and  bring  down  a  Zeppelin 
from  a  sea-plane. 

Lt.-Col.  Leckie,  in  opening  his  remarks,  said  he 
wished  to  speak,  not  as  a  soldier  but  as  a  citizen,  and 
that  he  would  confine  his  talk  to  Civil  Aviation. 

Then  followed  a  most  interesting  description  of  the 
Halifax- Winnipeg  flight,  during  which  the  audience  learned 
of  the  frequent  dangers  and  occasional  humours  of  the 
undertaking,  and  the  constant  need  of  grim  endurance. 
Col.  Leckie  had  for  his  companion  Major  Hobbs  of 
Vancouver,  to  whom  he  paid  a  high  tribute.    The  flight 


was  made  by  sea-plane  on  account  of  the  large  areas  of 
water  in  the  Eastern  part  of  Canada,  it  being  stated  that 
two-thirds  of  the  world's  fresh  water  was  in  Canada, 
largely  east  of  Manitoba. 

The  organization  of  the  Dominion  Air  Forces, 
Military  and  Civil,  was  explained,  and  the  speaker 
proceeded  to  discuss  Civil  flying,  pointing  out  that 
stunting,  whilst  of  great  military  significance,  was 
entirely  uncalled  for  in  civil  or  commercial  aviation. 
Statistics  of  British  and  Canadian  Commercial  flying 
were  quoted,  showing  the  great  strides  which  aviation 
has  made,  and  also  the  safety  with  which  large  numbers 
of  passengers  have  been  carried,  the  fatalities  being  as 
low  as  .01  per  1000  in  Britain  in  the  course  of  230,000 
miles  flown. 

Col.  Leckie  has  given  much  attention  to  the  economic 
side  of  his  profession,  and  his  studies  have  led  him  to 
these  findings. 

The  depreciation  due  to  'wear  and  tear'  in  high- 
power  war  type  aircraft  limited  the  life  of  the  machine 
to  approximately  600  flying  hours,  while  a  good  pilot 
averaged  a  crash  every  700  flying  hours. 

From  this  it  was  deduced  that  a  war  type  machine 
put  in  the  field  for  a  period  of  six  months  and  flown  300 
hours  was  depreciated  approximately  65  per  cent,  so  that 
before  flying  can  become  a  profitable  business  project  the 
lifetime  of  a  plane  must  be  very  considerably  increased. 
Extensive  alterations  are  therefore  required  in  the  design 
and  construction  of  machines. 

Before  and  during  the  War,  aircraft  were  built  of 
glued  wood,  piano  wires  and  fabric.  This  was  undoubted- 
ly good  business  during  the  War,  when  the  average  life 
of  a  plane  in  France  was  100  flying  hours;  but  with  peace 
conditions  the  speaker  was  of  the  opinion  that  the  design 
and  construction  of  aircraft  was  the  work  of  the  engineer, 
he  being  the  most  fully  equipped  by  training  to  produce 
the  necessary  all-metal  plane  which  would  fulfil  the 
conditions  imposed  on  aircraft. 

Under  the  terms  required  by  the  Allies,  Germany 
was  called  upon  to  deliver  to  the  Allies  or  to  destroy  all 
aircraft;  but  this  condition  has  not  prevented  the  Germans, 
largely  engineers  and  chemists,  from  producing,  since  the 
War,  many  valuable  adjuncts  to  the  aeroplane,  and  it  is 
known  that  Germany  has  now  a  large  number  of  newly 
constructed,  so-called  commercial  aircraft,  and  further 
has  successfully  built  all-metal  aeroplanes. 

The  speaker  stated  that  he  was  not  one  of  those 
optimists  who  imagined  the  last  war  has  been  fought, 
and  that  he  was  fully  of  the  opinion  that  the  next  one 
would  be  under  such  conditions  that  aircraft  would  be 
the  essential  arm  of  warfare.  When  it  was  understood 
that  a  commercial  craft  can  be  turned  into  the  most 
complete  military  machine  in  about  an  hour  it  behooved 
Canada,  if  she  would  hold  her  place  in  the  World's  affairs, 
to  consider  this  fact.  The  cost  of  such  a  vessel  as  H.M.S. 
"Hood"  would  cover  800  bombing  planes,  a  statement 
which,  when  considered,  must  give  food  for  thought  and 
at  once  show  the  full  import  of  the  civil  or  commercial 
flying  machine. 
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Unfortunately,  as  yet,  no  aircraft  factories  have  been 
established  in  Canada,  but  Col.  Leckie  looked  to  the  time, 
at  no  distant  date,  when  this  would  be  remedied  and 
hoped  that  the  engineer  would  play  the  most  prominent 
part  in  putting  Canada  in  the  forefront  of  aircraft  manu- 
facturers. 

A  vote  of  thanks  to  Lt.-Col.  Leckie  was  moved  by 
Major  Swan,  seconded  by  Mr.  Lewis  and  responded  to 
with  musical  honours. 


The  first  General  Meeting  of  the  Association  of 
Professional  Engineers  of  the  Province  of  British  Columbia 
was  held  in  the  Auditorium,  Board  of  Trade  Building, 
Vancouver,  B.C.  on  Saturday  16th  October,  at  2.30  p.m. 

There  was  a  large  turnout  of  members,  all  branches 
of  engineering  being  well  represented  as  were  also  the 
various  parts  of  the  Province. 


Professor  E.  G.  Matheson,  Provisional  President, 
outlined  the  history  leading  up  to  the  passing  of  the  B.C. 
"Engineering  Profession  Act"  early  this  year,  and  gave 
a  full  report  of  the  work  done  by  the  Provisional  Council 
appointed  by  the  Lieut.-Governor-in-Council,  which  has 
examined  the  credentials  and  registered  over  400  Engineers. 

Draft  By-laws  were  submitted  to  the  meeting  and 
ratified  after  some  amendments  had  been  made. 

The  following  Nominating  Committee  was  appointed 
to  nominate  candidates  for  the  Council  for  1921-1922: 
Messrs.  R.  W.  Brock,  J.  N.  Anderson,  A.M.E.I.C.,  A.  S. 
Wooton,  C.  Brakenridge,  M.E.I.C,  O.  W.  Smith, 
M.E.I.C,  G.  S.  Elridge,  T.  H.  Crosby,  W.  W.  Fraser, 
J.  F.  Frew,  P.  P.  Brown,  M.E.I.C,  P.  Philip,  A.M.E.I.C. 

This  Committee  will  also  nominate  candidates  for 
the  Council  for  1920-1921,  under  a  special  provision  in 
the  By-laws  for  the  election  of  the  first  regular  Council. 


Eighth  General  Professional  Meeting,  Halifax,  N.S. 
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Victoria  Branch 

H.  M.  Big  wood,  A.M.E.I.C.,  Secretary-Treasurer. 

The  Branch  opened  its  season  on  Thursday  October 
21st.  with  a  meeting  to  which  the  public  were  invited, 
when  Colonel  R.  L.  Leckie,  D.S.O.,  Director  of  Civil 
Aviation,  had  kindly  consented  to  speak  on  his  experiences 
during  the  flight  across  Canada  and  on  Aviation  generally. 

Unfortunately  the  distinguished  aviator  was  recalled 
to  Vancouver  on  Air  Board  business,  almost  immediately 
after  his  arrival  in  Victoria,  and  so  was  unable  to  attend, 
but  he  had  prevailed  upon  Major  Hobbs,  who  had  been 


his  companion  during  the  first  stage  of  the  flight,  from 
St.  Johns  to  Winnipeg,  to  take  his  place  and  address  the 
meeting  in  his  stead. 

A.  E.  Foreman,  M.E.I.C,  the  Branch  Chairman, 
presided  and  introduced  the  speaker.  With  him  on  the 
platform  were  N.  A.  Yarrow,  A.M.E.I.C,  and  Mr. 
Marriner,  the  general  manager  of  Yarrows  Ltd.,  Scotland, 

Major  Hobbs  opened  his  remarks  by  outlining  the 
organization  of  the  Air  Board  at  Ottawa,  and  gave  a 
short  synopsis  of  the  work  of  the  three  branches,  Military. 
Civil  and  Operations. 


Key  to  Group  Photo,  Eighth  General  Professional  Meeting 
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1  W.  G.  Matheson New  Glasgow,  N.S. 

2  G.  G.  Murdoch St.  John,  N.B. 

3  Fraser  S.  Keith Montreal. 

4  Mayor  Schofield St.  John,  N.B. 

5  R.  A.  Ross ^°,n,treal1:T  c 

6  C.  E.  W.  Dodwell Halifax,  N.S. 

7  F.  R.  Faulkner Halifax,  N.S. 

8  S.  B.  Wass Moncton,  N.B. 

9  R.  F.  Uniacke ?Ttt3wa'  PTn> 

10  F.  A.  Bowman Sal-rax'  S  e 

11  F.  H.  Palmer HaMax,  N-S- 

12  F.  P.  Vaughan St.  John,  N.B. 

13  Ashley ft.  John,  N.B. 

14  G.  N.  Hatfield St.  John,  N.B. 

15  K.  H.  Smith ga Max,  N.S. 

16  G.  S.  Stairs Halifax  N.S. 

17  J.  G.  W.  Campbell Truro,  N.S. 

18  F.  P.  Jennings ^  ^ 

19  G.  G.  Hare St  John,  N.B. 

20  G.  Stead 9^^um'S^m 

21  A.  R.  Crookshank •  •  •  S.t  John,  N.B. 

22  H.  N.  Putnam Sa  Hax'  S'c 

23  C.  St.  J.  Wilson E.^1/^'    mp 

24  E.  M.  Archibald ft.  John,  N.B. 

25  H.  S.  Van  Scoyoc M°ntu     'xt  u 

26  C.  O.  Foss St.  John,  N.B. 

27  H.  W.  Mahon ga hfax,  N.S. 

28  Harold  S.  Johnston ^ lfa*>  N-b- 

29  E.  S.  Fraser Netw  Glasgow. 

30  R.  J.  Bethune Anf1"^ 

31  H.  W.  L.  Doane Halifax,  N.S. 


32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 


R.  P.  Freeman Halifax,  N.S. 

C.  O.  Whitman Halifax,  N.S. 

G.  R.  Hecke Halifax.  N.S. 

M.  J.  MacMillan Halifax,  N.S. 

W.  G.  Hardy Halifax,  N.S. 

H.  McL  Peppard Springhill 

C.  M.  Crooks Halifax,  N.S. 

M.  L.  Boswell Halifax,  N.S. 

A.  T.  McDonald Halifax,  N.S. 

B.  M.  Bayne Halifax,  N.S. 

W.  P.  Morrison Halifax,  N.S. 

L.  G.  Gauvin Halifax,  N.S. 

C.  A.  McNearney Halifax,  N.S. 

R.  McColl Halifax,  N.S. 

T.  H.  Dickson Halifax,  N.S. 

A.  A.  Turnbull Halifax,  N.S. 

St.  C.  J.  Hayes Halifax,  N.S. 

Thos.  Stokes 

A.  J.  Sutherland Wolfville  N.S. 

K.  G.  Cameron ?y1n,ey>  C;§- 

A.  L.  Doucette Ha  hfax,  N.S. 

F.  G.  O'Brien Hah  fax,  N.S. 

T  B  Kerr  Halifax,  N.S. 

C.  F.'  Robertson.'. '.'.'.'.'.'.'. Halifax,  NT§- 

R.  D.  Stiles Ha  hfax.  N.S. 

A.  H.  Whitman Ha  hfax,  N.S. 

A.  L.  Dobson Hah  fax,  N.S. 

M.  F.  Goudge Ha  hfax,  N.S. 

K.  Buchanan Halifax,  N.S. 
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Speaking  of  the  flight  across  Canada,  the  speaker 
stated  that  they  had  hoped  to  get  through  sooner,  but 
that  bad  weather  had  held  them  up  time  after  time. 
The  actual  flying  time  was  48  hrs.  20  minutes  for  the 
journey  of  about  3300  miles,  from  the  Atlantic  to  the  Pacific. 

Ill-fortune  overtook  them  soon  after  leaving  St.  John's 
when  they  ran  into  a  gale  blowing  fifty  miles  an  hour. 
Fog  and  engine  trouble  delayed  them  at  various  times 
between  Ottawa  and  Winnipeg. 

The  portion  of  the  flight  from  Winnipeg  to  the  Coast 
was  not  dealt  with  by  the  Major,  who  had  not  taken  part 
in  it,  and  the  reports  of  which  were  not  at  the  time 
complete,  but  it  had  been  completed  satisfactorily  and 
without  difficulty. 

The  use  of  wireless  to  give  an  aviator  his  location 
was  described,  and  the  work  of  the  R.N.A.S.  during  the 
war  was  touched  upon,  patrols  upon  the  "cobweb  system" 
being  described. 

In  speaking  of  the  construction  of  aeroplanes  the 
Major  said  that  it  was  necessary  to  get  away  from  the 
flimsy  construction  of  the  essentially  war-time  machine 
and  standardize  a  type  which  would  deteriorate  less 
rapidly. 

Figures  were  given  to  show  that  aerial  travel  was  not 
the  dangerous  experience  people  generally  supposed,  in 
England  where  a  year's  figures  were  available  the  propor- 
tion of  passengers  killed  to  the  number  carried  was  one 
per  thousand.  At  present  Canadian  casualties  were  three 
times  this  number,  but  this  condition  would  soon  be 
remedied. 

The  vote  of  thanks  to  the  speaker  was  proposed  by 
Mr.  Yarrow  and  seconded  by  D.  O.  Lewis,  M.E.I.C., 
the  mover  recalling  the  pioneer  journeys  across  the 
continent  in  earlier  days  by  wagon  and  railway;  he  re- 
minded his  audience  that  this  flight  just  completed  was 

also  a  pioneer  adventure. 

* 

A.  E.  Foreman,  M.E.I.C,  the  Chairman  of  the 
Branch,  has  resigned  his  post  as  Public  Works  Engineer 
for  British  Columbia  to  take  a  position  with  a  large  firm 
of  United  States  engineers,  as  their  representative  for  the 
Province  with  headquarters  in  Vancouver.  It  is  the 
hope  of  the  members  of  the  branch  that  Mr.  Foreman's 
active  support  will  not  be  lost,  but  that  his  new  position 
will  still  enable  him  to  take  the  same  active  interest  in 
local  matters  affecting  the  engineerin  profession  which 

he  has  previously  done. 

* 
The  Papers  Committee,  under  the  chairmanship  of 
Capt.  W.  M.  Everall,  A.M.E.I.C,  have  every  expectation 
that  the  list  of  subjects  to  be  dealt  with  during  the  winter, 
will  be  of  such  a  varied  character  that  members  in  each 
branch  of  the  profession  will  find  their  pet  subject  includ- 
ed.   A  full  list  will  appear  later. 

* 

A  particular  effort  is  being  made  to  interest  young 
men  who  are  starting  their  career  in  engineering,  in  The 
Institute,  with  a  view  to  their  admission  as  Students. 
It  is  felt  that  there  are  many  such  who  have  not  had  the 
opportunity  to  go  to  the  University  but  are  beginning 
as  juniors  in  drawing  offices  who  should  be  encouraged 
to  enter  the  students  grade  and  then  work  up  in  the 
meantime  for  their  examinations  to  qualify  as  Juniors, 


Elections  and  Transfers 

At  a  meeting  of  Council  on  Nov.  23rd,  the  following 
elections  and  transfers  were  effected:— 

Members 

Bertram,  H.  Graham,  B.Sc,  (Queen's  '10),  of  Dundas, 
Ont.,  Ch.  Engr.,  John  Bertram  Sons  &  Co.;  Fraser, 
Daniel  Macfarlane,  (Heriot  Watt  College),  of  Toronto, 
Ont.,  Estimating  Engr.,  Can.  Gen'l  Electric  Co.;  Phillips, 
Thomas  Caleb,  (Univ.  of  Wales  &  Engr'g  Academy),  of 
Ottawa,  Ont.,  Consltg.  Engr.  to  the  Dept.  of  the  Naval 
Service,  Canada. 

Associate  Members 

Addison,  George  Dickson,  of  Vancouver,  B.C.,  Ch. 
Dftsman.,  Vancouver  Harbor  Comm'rs.;  Auger,  Albert, 
B.A.,  B.C.E.,  (Univ.  of  Manitoba),  of  Prince  Rupert, 
B.C.,  Asst.  Engr.,  G.T.P. ;  Belcher,  John  Tresilian,  B.A.Sc, 
(Univ.  of  Toronto  '14),  of  Cameron  Falls,  Ont.,  Dftsman. 
and  office  asst.,  H.E.P.C;  Buchanan,  Frank  Montgomery, 
B.A.Sc,  (Univ.  of  Toronto  15),  of  Montreal,  Que., 
Mgr.  of  Road  Dept.,  Dom.  Tar  &  Chem.  Co.,  Montreal; 
Calvin  Jonathan  David,  B.A.,  B.Sc.  (Civil),  (Queen's  Univ. 
'07),  of  Montreal,  Que.,  Supt.  of  Docks  for  the  Century 
Coal  Co.,  Montreal;  Clifford,  Arthur,  LePoer  Trench, 
(Engr'g  Dept.  Univ.  Coll.,  London,  England)  of  Hamil- 
ton, Ont.,  Checker  in  dftg  dept.,  Hamilton  Bridge  Works 
Co.;  Creighton,  Charles  Pearse,  B.Sc.  (E.E.),  (McGill 
Univ.  '20),  of  Cedars,  Que.,  with  McDougall  &  Pease, 
Consltg.  Engrs.;  Greer,  John,  B.A.,  B.E.,  (Royal  Univ. 
of  Ireland  '10),  of  Montreal,  Que.,  Asst.  Engr.,  Portland 
Div'n.,  G.T.R.,  on  Valuation  of  bridge  substructures; 
Hanley,  Alphonsus  Edward,  B.Sc,  (McGill  Univ.  '13), 
of  Montreal,  Que. ;  Harrison,  Thomas  Francis,  of  Kingston, 
Ont.,  Engr.  on  bridge  surveys,  C.N.R.,  Kingston,  Ont.; 
Hollaman,  John  Emmanuel,  (Glasgow  &  West  of  Scotland 
Tech.  Coll.),  of  Hamilton,  Ont.,  Ch.  Asst.,  in  charge  of 
Engr'g  Dept.,  Hamilton  Harbour  Comm'rs.;  Jepson, 
Thomas  Cecil,  B.Sc,  (Cambridge  Univ.  '11),  of  Toronto, 
Ont.,  Ch.  of  party  and  instr'man  on  surveys,  York  Town- 
ship; Kean,  David  Jacques,  C.E.  (S.P.S.  Toronto,  '09), 
of  Whitby,  Ont.,  County  Road  Supt.,  County  of  Ontario; 
Lester,  James  Frederick,  (York  Place  Science  School, 
Brighton,  England),  of  Winnipeg,  Man.,  Asst.  Supt., 
Sydney  E.  Junkins  Co.,  Constructors  &  Engrs.,  Winnipeg; 
Lester,  Leonard  William,  (School  of  Science  &  Arts, 
Brighton,  England,  College  de  Dieppe,  Dieppe,  France), 
of  Winnipeg,  Man.,  Surveying  Engr.,  Manitoba  Power 
Comm'n.;  Lynch,  Goria,  B.Sc.  (C.E.),  (Queen's  '15), 
of.  Creighton  Mine,  Ont.,  Asst.  on  Engr.  Staff,  Mines 
Branch,  International  Nickel  Co.  of  Canada,  Copper  Cliff, 
Ont.;  Murray,  Alexander  Durand,  (McGill),  of  Montreal, 
Que.,  Valuation  Dept.,  G.T.R.,  Montreal;  Paget,  Benj. 
Walter,  of  Capreol,  Ont.,  Res.  Engr.  in  Ruel  Sub.  Div., 
Capreol  to  Foleyet,  C.N.R. ;  Paget,  James  R.,  of  Winnipeg, 
Man.,  Res.  Engr.,  C.P.R.,  Weyburn-Lethbridge  Branch 
Line;  Parkinson,  Norman  Frederick,  B.A.Sc.  (Honors), 
M.A.Sc,  (Univ.  of  Toronto  '13),  of  Ottawa,  Ont.,  Deputy 
Minister,  D.S.C.R.,  Ottawa;  Robinson,  Frederick  Alger- 
non, (Diploma  School  of  Science,  Univ.  of  Toronto  '08), 
of  Toronto,  Ont.,  Secretary,  Hydraulic  Dept.,  H.E.P.C, 
Toronto;  Tidy,  William  Edgar,  of  Capreol,  Ont.,  Concrete 
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Inspector  &  Res.  Engr.  on  mtce  of  way,  C.N.R. ;  Treanor, 
Walter  Charles,  (Great  Southern  &  Western  Rly.  Tech. 
Inst.,  Dublin,  Ireland),  of  Ottawa,  Ont.,  Mech.  Engr., 
Comm'nr.  of  Lights  Branch,  Dept.  of  Marine,  Ottawa; 
Wilson,  Wilfred  deSidnia,  B.Sc,  (Cornell  Univ.),  of 
Montreal,  Que.,  Chem.  Engr.,  Standard  Chemical  Co., 
Montreal. 

Juniors 

Campbell,  George  Wilfred,  of  Winnipeg,  Man.,  Asst. 
to  Dist.  Engr.,  Reclamation  Dept.,  Manitoba  Govt.; 
English,  William  Campbell,  of  Peterboro,  Ont.,  Can. 
Gen'l.  Electric  Co.,  Peterboro;  Goulet,  Sifroy,  (Mount 
St.  Louis  Scientific  Course),  of  Peterboro,  Ont.,  Ch.  Mech. 
Dftsman.,  &  Asst.  to  Mech.  Engr.,  Can.  Gen'l  Electric 
Co.,  Peterboro,  Ont.;  Horton,  Rowland  Osborne  Charles, 
(Royal  Masonic  School,  Bushey,  England.,  Cambridge 
Junior  Cert.  '10,  Senior  Cert.  '11),  of  Winnipeg,  Man., 
Struct,  detailer,  Dominion  Bridge  Co.,  Winnipeg;  King 
Perry,  of  Niagara  Falls  South,  Ont.,  H.E.P.C.  (Niagara 
Developments  Lands  Surveys);  Madgett,  George  Henry, 
(Collegiate  Inst.,  Hamilton,  Ont.,),  of  Hamilton,  Ont., 
Designing  Engr.,  W.  J.  Westaway,  Hamilton,  Ont.; 
Mansbridge,  Alfred  Swatton,  of  Walkerville,  Ont.,  Dfts- 
man., Trussed  Concrete  Steel  Co.  of  Canada  Ltd., 
Walkerville,  Ont.,  Scanlan,  Charles  Edward,  (London 
Univ.  '05),  of  Vancouver,  B.C.,  Charge  of  party  on  mtce., 
C.N.R. ;  Shanly,  James,  (McGill  Univ.),  of  Kenogami, 
Que.,  Dftsman.  &  Asst.  Engr.,  Price  Bros.  &  Co.,  Keno- 
gami; Wilcock,  William  Stanley,  B.A.Sc,  (Univ.  of 
Toronto),  of  Flesherton,  Ont.,  Asst.  Surveyor,  Dept.  of 
Mines  Surveys,  International  Nickel  Co.,  Copper  Cliff, 
Ont.;  Wilson,  Thomas  Henry,  (First  Class  Diploma, 
Mech.  Engr'g,  City  &  Guilds  of  London),  of  Norwood, 
Man.,  Chief  Engr's  Office,  C.N.R.,  Winnipeg. 


Transferred  from  the  Class  of  Associated  Member  to  that  of 

Member 

Farmer,  Frank  Harvey,  B.Sc,  (Liverpool  Univ.),  of 
Winnipeg,  Man.,  Dist.  Engr.,  Canadian  Westinghouse  Co., 
Winnipeg;  Kaelin,  Frederick  Thomas,  (Federal  Technical 
University,  Zurich,  Switzerland),  Ch.  Engr.,  Shawinigan 
Water  &  Power  Co.,  Montreal;  Mackenzie,  Chalmers 
Jack,  M.C.,  B.E.  (Dalhousie  Univ.),  M.C.E.  (Harvard 
TO),  of  Saskatoon,  Sask.,  Professor  of  Civil  Engr'g., 
Univ.  of  Saskatchewan;  Thornton,  Kenneth  B.,  (Tech- 
nical College,  London),  of  Montreal,  Que.,  Chief  Engr. 
&  Operating  Mgr.,  Can.  Light  &  Power  Co.,  Ch.  Engr., 
Montreal  Public  Service  Corp'n.,  and  General  Mgr.  both 
companies;  also  Consltg.  Engr.,  Montreal  Tramways  Co. 


Transferred  from  the  Class  of  Junior  to  that  of 
Associali    Member 

Brett,  John  Francis,  (Tech.  Coll.,  Geneva),  of 
Montreal,  Que.,  Designing  Engr.,  Montreal  Water  Board; 
Cooper  Ralph  H.,  {A]/2  yrs  'Technik',  Vienna),  of  Winni- 
peg, Man.,  Consltg.  Civil  Engr.,  Winnipeg;  Hutcheson. 
Walter  Beamish,  (2  terms  S.P.S.  Toronto),  of  Calgary, 
Alta.,  Special  Inspecting  Engr.,  Irrig.  Branch,  Dept.  of 
the  Interior,  Prov.  of  Sask.;  Jones,  William  Henry, 
B.C.S.  (Univ.  of  Manitoba  14),  of  Winnipeg,  Man., 
Engr.  &  Mgr.,  Can.  Insulation  Co.  Ltd.,  Winnipeg; 
Layne,  Geoffrey  Francis,  B.Sc.  (Honors),  (McGill 
Univ.  '14),  of  Kenogami,  Que.,  Mech.  Engr'g  Asst., 
Technical  Dept.,  Price  Bros.  &  Co.  Ltd.,  Kenogami; 
Milne,  A.  H.,  C.E.  (McGill  Univ.  '17),  Struct.  Engr., 
T.  Pringle  &  Sons,  Montreal;  Plummer,  Alex.  Alfred,  of 
Vancouver,  B.C.,  Contracting  Engr.,  Vancouver,  B.C.; 
Saunders,  Walter  Laidlaw,  (S.P.S.  Toronto),  of  Consul, 
Sask.,  Instr'man  on  constrn.,  C.P.R.,  Consul,  Sask.; 
Slinn,  William  Harmon,  B.Sc,  (Queen's  '16),  of  Sher- 
brooke,  Que.,  Asst.  engr.  on  constrn.,  Cape  Constrn.  Co., 
Sherbrooke,  Que.;  West,  Charles  William,  B.A.Sc, 
(Univ.  of  Toronto  T5),  of  Thorold,  Ont.,  Asst.  Engr., 
Dept.  Rlys.  &  Canals,  Section  3,  Welland  Canal. 

Transferred  from  the  Class  of  Student  to  (hat  of 
Associate  Member 

Allan,  Edward  Blake,  B.A.Sc,  (Univ.  of  Toronto 
T6),  of  Hamilton,  Ont.,  Asst.  to  Road  Engr.,  Hamilton, 
Ont.;  Lyons,  Edward  Leslie,  B.Sc,  (McGill  Univ.  T5), 
of  Montreal,  Que.,  with  J.  M.  Robertson,  Consltg.  Engrs., 
Montreal;  Mcintosh,  Ernest  Donald,  B.Sc  (C.E.), 
(McGill  Univ.  T9),  of  Carleton  Place,  Ont.,  Asst.  Engr., 
Consltg.  Engr'g  Dept.,  G.T.Ry.;  Meikle,  Angus  Urquhart, 
M.C.,  B.Sc,  (Queen's  '12),  of  Ottawa,  Ont.,  with  the 
D.S.C.R.,  Ottawa. 

For  transfer  from  the  Class  of  Student  to  that  of 
Ju  nior 

Clarry,  Arthur  Reeser,  B.A.Sc,  (Univ.  of  Toronto 
T9),  of  Kingston,  Ont.,  Instructor  of  Chemistry,  R.M.C. 
Kingston,  Ont.;  Elderkin,  Karl  Osier,  B.Sc  (Mech.), 
(McGill  Univ.  '20),  of  New  Glasgow,  N.S.,  Dftsman., 
Nova  Scotia  Steel  &  Coal  Co.,  New  Glasgow,  N.S.; 
Emrey,  Desmond  Joseph,  (Queen's  Univ.),  of  Kingston, 
Ont.;  Milot,  Camille,  B.A.Sc.  (C.E.),  (Laval  Univ.  '19), 
of  Quebec,  Que.,  Dept.  of  Public  Works,  Bridge  Division, 
Quebec;  Rowan,  John  Cuthbert,  of  Winnipeg,  Man., 
Dftsman.,  Dom.  Bridge  Co.,  Winnipeg;  Ryan,  Charles 
Wilbert,  B.Sc,  (McGill  Univ.  16),  of  Lisbon  Falls,  Me., 
Supt.  for  Turner  Constrn.  Co.,  on  new  addition  Worumbo 
Mfg.  Co.,  Lisbon  Falls,  Me. 
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Institute  Committees  for  1920 


FINANCE 

H.  H.  VAUGHAN,  Chairman 
R.  A.  ROSS 
SIR  ALEX.  BERTRAM 
GEO.  K.  McDOUGALL 
GEO.  E.  BELL 

LIBRARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 

R.  deL.  French 

S.  F.  RUTHERFORD 

J.  COLIN  KEMP 

P.  L.  PRATLEY 

PUBLICATIONS 

PROF.  ERNEST  BROWN,  Chairman 

A.  W.  SWAN,  Secretary 

J.  DUCHASTEL 

EDGAR  STANSFIELD 

J.  S.  CAMERON 

F.  P.  SHEARWOOD 

BY-LAWS 

H.  H.  VAUGHAN,  Chairman 
PROF.  E.  BROWN 

PAPERS 

FREDERICK  B.  BROWN,  Chairman 
Chairman  of  each  Branch. 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 
JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 
W.  P.  BRERETON 

F.  W.  W.  DOANE 
E.  A.  JAMES 

J.  DUCHASTEL 
J.  E.  GRIFFITH 

G.  HENRY 

A.  F.  MACALLUM 

a.  j.  Mcpherson 
w.  p.  near 

P.  E.  MERCIER 
G.  G.  POWELL 
C.  H.  RUST 
H.  S.  CARPENTER 
A.  E.  FOREMAN 


ELECTRO-TECHNICAL 

L.  A.  HERDT,  Chairman 

L.  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 

T.  R.  ROSEBRUGH 

JOHN  MURPHY 

A.  B.  LAMBE 

H.  A.  DUPRE 

GZOWSKI  MEDAL  AND 
STUDENTS'  PRIZES 

Lt.  Col.  R.  W.  LEONARD,  Chairman 
H.  E.  T.  HAULTAIN 
J.  M.  R.  FAIRBAIRN 
JULIAN  C.  SMITH 
F.  H.  PETERS 

STEAM  BOILERS 

L.  M.  ARKLEY,  Chairman 

W.  G.  CHACE 

F.  G.  CLARK 

R.  J.  DURLEY 

D.  W.  ROBB 

H.  H.  VAUGHAN 

BOARD  OF  EXAMINERS  AND 
EDUCATION 

H.  M.  MACKAY,  Chairman 

ARTHUR  SURVEYER,  Secretary 

ERNEST  BROWN 

J.  M.  ROBERTSON 

R.  deL.  FRENCH 

R.  S.  LEA 

A.  R.  ROBERTS 

CANADIAN  ENGINEERING 
STANDARDS 

H.  H.  VAUGHAN  (three  years) 
WALTER  J.  FRANCIS,   (one,  to  retire 

end  of  1920) 
W.  F.  TYE,  (one,  to  retire  end  of  1920) 

LEONARD  MEDAL 
H.  H.  VAUGHAN,  Chairman 
Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 
D.  H.  McDOUGALL 

POLICY 

J.  B.  CHALLIES,  Chairman 

A.  R.  DECARY 

Brig. -Gen.  C.  H.  MITCHELL 

WALTER  J.  FRANCIS 

K.  H.  SMITH 

J.  G.  SULLIVAN 

A.  E.  FOREMAN 

F.  H.  PETERS 


PLUMMER  MEDAL 

H.  H.  VAUGHAN,  Chairman 
Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 

D.  H.  McDOUGALL 
J.  C.  GWILLIM 

DETERIORATION  OF  CONCRETE 
IN  ALKALI  SOILS 

B.  S.  McKENZIE,  Chairman 

W.  P.  BRERETON 

J.  R.  C.  MACREDIE 

H.  Mel.  WEIR 

A.  R.  GREIG 

W.  G.  CHACE 

J.  C.  HOLDEN 

E.  A.  MARKHAM 
R.  J.  LECKY 

F.  W.  ALEXANDER 
A.  S.  DAWSON 

PROF.  C.  J.  MACKENZIE 

LEGISLATION 

ARTHUR  SURVEYER,  Chairman 
WALTER  J.  FRANCIS 
J.  M.  ROBERTSON 

CIVIL  SERVICE  CLASSIFICATION 

R.  A.  ROSS,  Chairman 
R.  W.  LEONARD 
W.  F.  TYE 

J.  M.  R.  FAIRBAIRN 
H.  H.  VAUGHAN 

G.  GORDON  GALE 

HONOUR  ROLL 

Brig.-Gen.  C.  J.  ARMSTRONG, 

C.M.G.,  C.B.,  Chairman 
Col.  A.  E.  DUBUC 
FRASER  S.  KEITH 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 
H.  H.  VAUGHAN 
J.  B.  CHALLIES 
P.  GILLESPIE 

CLASSIFICATION  AND 
REMUNERATION  OF  ENGINEERS 

A.  H.  HARKNESS,  Chairman 
E.  R.  GRAY 

FREDERICK  B.  BROWN 
A.  R.  DECARY 
J.  B.  CHALLIES 
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Preliminary  Notice 

of  Applications  for  Admission  and  for  Transfer 


19th  Nov.,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
December,  1920 

Fraseb  S.  Keith,  Secretary. 

*The  professional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
i  n  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I.-1V.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

BAKER— PHILIP  ISBELL,  of  Winnipeg,  Man.  Born  at  Boyer.  Iowa,  May 
27th,  1894;  Educ,  completing  C.  E.  course  at  Iowa  State  College;  1913  (.rune-Dec.), 
rodman,  county  highway  work  and  surveys;  1913-14  and  summers  1915  and  lb,  with 
Crawford  Co.,  Iowa,  levelman  and  transitman  in  charge  of  parties;  1917  (summer), 
asst.  Co.  Engr.,  Adair  Co.,  Iowa;  1917-19,  officer  in  command  of  Pioneer  Platoon,  and 
regt.  engr.,  19th  Infantry,  Reg.  Army;  1919  (Jan.-Apr.),  dftsman  for  Craft  &  boerner. 
Architects  &  Engrs.,  Minneapolis;  1919  to  date,  mgr.  &  dist.  engr.,  in  charge  of 
Winnipeg  Office,  C.  A.  P.  Turner  &  Co. 

References:  J.  Woodman,  W.  Walkden,  R.  W.  Moffatt,  W.  Aldridgc,  H.  A.  Dixon, 
T.  R.  Deacon. 


BRTJJs TON-JAMES  STOPFORD  LAUDER,  (Bt.),  of  Montreal,  Que.  Born 
at  London  England,  October  11th,  1884;  Educ,  B.Sc  ,  1910.  M  Sc  .  1912,  McGffl 
Uruv  A.  M.,  Columbia  University,  1913;  1911  (summer),  asst.  prospector  for  Iron 
Ure,  Labrador;  1912  (summer),  in  charge  of  prospecting  party  in  Nfld.;  1913,  asst 
Geol.  Survey  work,  Quebec;  1914,  principal,  Geol.  Survey  work,  Ontario,  1911-17 
Instructional  Cadre,  M.D.  No.  4;  1917,  O.C.  10th,  Seige  Bty.;  1919  to  date,  Consulting 
Geological  Engineer. 

A   sSnsefieFdCeS:  H'  M'  Mackay'  C'  M'  McKere°w,  R-  J.  Durley,  J.  F.  Robertson, 

1B7,BlfSD— JoMFSoHnEoVRI'  of  winniPpe.  Man.  Born  at  King,  Ont„  Sept.  7th 
m7Vk  Edu^V  Grad,^S.'P-S'  Toront0'  1903;  0LS-  1905:  19°3.  township  'survey 
Northern  Ontario;  1904,  gen.  drainage  work,  under  articles  with  .1.  II,  Moore,  Smiths 
falls,  Ont.;  1905,  North  Bay  sewers  &  water  works  extensions,  under  L    O    Clark- 

!o??\n§hJ  of  wa.y  Tl6^0-1^11"  Toronto;  1906-11,  gen.  prac,  Sudbury,  Ont  : 
1911  to  date,  engr  g.  dept.,  Can.  Nat.  Rlys. 


M. 


References:  T.  Turnbull,  W.  Burns,  G.  Harrison,  W.  G.  Chace    H    P    Fuller 
H.  MacLeod.  ' 


CAMPBELL— WILLIAM  FRED,  of  Saskatoon,  Sask.  Born  at  Grenville 
Que.,  Aug.  5th,  1885;  1905-14,  with  N.T.C.  Rly.  as  rodman,  instr'man,  acting  res' 
engr.  and  res.  engr.  on  constrn.;  1915-19,  sapper,  Can.  Engrs.,  Lieut.  Can  Klv 
Troops;  July  1919  to  date,  instr'man  on  mtee.,  C.N.R.  Saskatoon. 

References:  T.  S.  Armstrong,  W.  P.  Wilgar,  A.  V.  Redmond,  J.  L.  Charles 
F.  X.  Amoss,  D.  A.  R.  McCannel,  A.  M.  MacGillivray. 

CHAPLEAU— JOSEPH  PAUL,  of  Montreal,  Que.  Born  at  Montreal  Feb 
27th,  1897;  Educ,  C.  E.,  Polytechnique  School,  1920;  1917-18-19  (summers)',  with 
Quebec  Streams  Comm'n.;  1920  (June-July),  res.  engr.,  Caughnawaga  Road  for 
Quebec  Govt.;  At  present  on  engr'g.  staff  of  Price  Bros.  Co.  Ltd.,  Chutes  aux  Galets 
Que. 

References:  O.  O.  Lefebvre,  C.  C.  Leluau,  P.  L.  Lecointe,  J.  M.  II.  Cimon,  L. 
T.  G.  Boisseau,  A.  Frigon. 

CHRISTIE— JAMES    ARCHIBALD    HUTCHISON,     of     Blackfalds,      Uta, 

Born  at  Edinburgh,  Scotland,  April  15th,  1888;  1904,  ap'tice  with  .1  ,v  \\  Purvis' 
Consultg.  Engr.,  Edinburgh,  at  same  time  attending  HeriotWatt  College;  1908-14] 
with  C.N.R.  as  rodman,  asst.  engr.  on  constrn.,  and  asst.  bridge  engr.;  1915-19' 
sapper,  sgt.  and  Lieut.,  Can.  Engrs.;  1919  to  date,  res.  engr.,  Amarauth  Ste.  Rose 
Extension,  C.N.R. 

References:  W.  Burns,  H.  A.  Dixon,  T.  Turnbull,  F.  G.  Haven,  J.  B  Phillins 
A.  J.  Sill. 

COLLINS— RICHARD,  of  Montreal,  Que.  Born  at  Tisburv,  England,  Feb 
28th,  1882;  1896-99,  ap'ticed  to  A.  F.  Dunlop,  Architect;  1899-1901, "improved  ap'tice, 
Fetherstonhaugh  &  Co.;  1901-09,  with  C.P.R..  as  office    &    field  dft  r'man 

and  res.  engr.  on  constrn.;  1909-13,  designer  on  sheet  metal  work  for  G.  W.  Reed  &  Co., 
Montreal;  1913-15,  office  engr.,  C.P.R.;  1915  to  date,  designing  engr.,  Cans 
Steel  Foundries,  Montreal. 

References:  H.  R.  Lordly,  D.  Hillman,  J.  Ewing,  W  l  i  D  W.J  McAllister 
V.  A.  Day. 

CONSIDINE— EUGENE    FRANCIS,    of   Windsor,   Ont.     BornM 
Mass.,   Aug.    17th,    1881;   Educ,   high   school   and  private  study;    [897-1 
surveyor's  office,  Whitman,  Mass.;  1901-05,  rodman  &  transitman,  N.Y.N.H.   &   II 
R.R.,  Providence,  R.I.;  1905-06,  dftsman,  HI06-07,  engr.  for  contractors  on  constrn  . 
Ilydro-EIec.  Development,  Fort  Francis,  Ont.;  1907-08,  dftsman.  &  i  -tion 

steel  work,  G.T.P.  IIv  ,  FortWilliam,  Ont.;  1908  (Sept. -Dec),  sm 

for  Seaman  &  Penniman,  contractors,  Ft.  Wm.;  1909-10.  with  Gil'.  Hy.,   ,t  .1    > 
ilfe  Co.  on  constrn.  grain  elevator;  1911,  res.  engr.  &  asst.  div  G.T.P 

Ry.j  1912-18,  engr.  &  asst.  mgr..  Great  Lakes  Dredging  Co.,  and  Thunder  Bay 
Contracting  Co.  Ltd.,  Port  Arthur;  1918  to  date,  mgr.  &  engr.  to  above  companies, 
also  member  of  committee  on  cable.  Can.  Engr'g.  Standards  Assn. 

References:  J.  G.  Legrand,  G.  C.  Dunn,  A.  R.  Dufresnc,  H.  B.  R.  Craig,  S.  J. 
Chapleau,  L.  M.  Jones,  J.  A.  Heaman,  R.  L.  Latham. 

DI  BENGA— FELIX  J.,  of  Montreal,  Que.  Born  at  Rapolla,  Italy,  March 
18th,  1882;  Educ,  Model  School  Diploma  1899,  private  tuition  !,■  British 

Go.;  1905-15,  asst.  plant  engr.,  Montreal  Loco  Work;  \y2  yrs.  with  Armstrong 
Whitworth;  1910-17,  «  I  lonstrn.  Co.;  1917-18,  marine  engine  designer.  < 

Vickers;  6  n  !     '     Kngr'g.  Co.;  July  1919  to  date,  ch.  dftsman  &  asst.   to  consltg. 

engr.,  Montreal  Harbour  Comm'n. 

References:  F.  W.  Cowic,  T.  U  Han  ie  M.  J.  Butler,  R.  II.  Balfour,  B.  \  \ 
Cowcn. 

I    \M        W1L1  CAM    If.    of    Montreal,    Que  town,    Ont., 

Oct.   |  ,  B.  A.,   Univer.  of  Toronto.  1912;  1910-11,  industrial  ol 

Rubber  Co.,  and  the  Rubber  Explore! 
York-  1912-1").  chief  chemi  ' 

Monb  blending,  proofing  and  testing,  British 

Co.  Ltd.;   1918  to  Juni  '■    Norther: 

Montreal,  and  at  i  '    id  of  Cable  Technical  Dept. 

rences:  J.  B.  Briggs,  J.  S.  Cameron.  T.  i 
J,  II.  Trimim 
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FOSNESS— ARTHUR  WILLIAMS,  of  Winnipeg,  Man.  Born  at  Winnebago, 
Minn  ,  U.S.A  Nov.  19th,  1890;  Educ,  Engr.  of  Mines,  University  of  Minnesota, 
1911;  1911-13,  with  C.  A.  P.  Turner  Co.,  Minneapolis,  detailer  &  designer  in  re-mforced 

-  te  design;  1913-20,  in  charge  of  design  and  supervision  of  all  Canadian  work 
for  above  firm;  Jan.  1920  to  date,  designing  engr.,  Carter-Halls  Aldinger  Co., 
Winnipeg. 

References:  J.  Woodman,  W.  M.  Scott,  J.  G.  Legrand,  B.  S.  McKenzie,  J.  F. 
Greene,  F.  W.  B.  Scholefield. 

II  \MER— THURSTON"  MOSELEY,  of  Montreal,  Que.     Born  at  Mexico  City. 

Feb.  22nd,  1892;  Educ.  B.Sc,  McGill  University,  1913:  1913-16.  rly.  engr'g.  with 

('  P  U.:  1916-17,  Travelling  Car  Service  Agt.,  C.N.R.;  1917-20,  Long  Distance  Tel. 

.  Bell  Tel.  Co.;  At  present  engr.  salesman,  railway  track  supplies,  R.  J.  Mercur 

Co.,  Montreal. 

References:  E.  Brown,  H.  O.  Keay,  V.  I.  Smart,  J.  B.  Porter,  T.  Eardley-Wilmot. 

HARLOW— ROLAND  ALDEN,  of  Prince  Rupert,  B.C.  Born  at  Brewer,  Me., 
U  8.  V.  ALir.  22nd,  1889:  1907  (June-Sept.),  helper  elec.  dept.,  Great  Nor.  Paper  Co., 
Millinocket,  Me.;  1907-10.  clerk  supt.,  Trans.  B.  &  At.  R.R.,  Bangor,  Me.;  1910-12, 
timekeeper,  clerk  &  rodman,  engr'g.  dept.,  G.T.P.  Rly.,  Prince  Rupert,  B.C.;  1912-17, 
instr'man  with  above  rly.;  1917-19,  with  U.  S.  Engrs.;  1919-20,  instr'man.  G.T.P. 
Rly.;  March  1920  to  date,  roadmaster,  G.T.P.   Rly.,   Prince  Rupert,  B.C. 

References:  J.  A.  Heaman,  W.  S.  Fetherstonhaugh,  W  H.  Tobey,  J.  H.  Pillsbury, 
A.  L.  Ford,  A.  M.  Bremner,  H.  W.  Tooker. 

HARVEY— OSCAR  ROBERT,  of  Montreal,  Que.  Born  at  Lyndhurst,  Ont., 
Oct.  29th,  1891;  Educ,  1  year  Science,  Queen's  University;  1911,  insp.  on  sewer 
install'n,  Saskatoon;  1913,  power  plant  work,  Rosetown,  Sask.;  1915-19,  with  Can. 
Engrs  ,  enlisted  as  private,  Capt.  when  discharged;  1917  (summer),  instructor  of 
mil.  engr'g.,  England;  At  present  Sales  Engr.,  Wire  &  Cable  Sales,  Northern  Electric 
Co.,  Montreal. 

References:  J.  D.  Hathaway,  J.  S.  Cameron,  J.  B.  Harvey,  T.  Eardley-Wilmot. 

HENDERSON"— JOHN  ARCHIBALD  HAMILTON,  of  Ottawa,  Ont.  Born 
at  Smiths  Falls,  Ont.,  April  19th,  1895;  Educ.  3rd  year  student,  Faculty  of  Science, 
Queen's  University  1913,  asst.  on  Ottawa  Vicinity  Survey;  1916-19,  overseas,  Engrs  ; 
1912-1920  (with  exception  of  military  service  and  1913),  rodman  etc.,  Geodetic 
Survey  of  Canada. 

References:  G.  A.  Mountain,  J.  B.  McRae,  J.  L.  Rannie,  N.  J.  Ogilvie,  W.  P. 
Wilgar. 

JAMES— EDWARD  HENRY,  of  Vancouver,  B.C.  Born  at  Farnham,  England, 
Dec.  30th,  1886;  Educ,  Assoc.  City  &  Guilids  of  London,  1906.  Ass.  Mem.  Inst. 
of  C.  E.,  England,  1913;  1907-09,  improver  &  asst.  on  struct,  steel  &  bridge  work 
with  A.  Handyside  Co.  Ltd.,  Derby,  England;  1909-13,  asst.  engr.  with  Easton  Gibb 
A  Sons  Ltd.,  contractors  for  H.  M.  Dockyards,  Rosyth,  Scotland;  1913-14,  asst.  supt. 
at  Little  Current.  Ont.,  for  The  Foundation  Co.  Ltd.,  Montreal;  1914  (June-Oct.), 
with  J  S.  Metcalfe  Co.  Ltd..  Montreal;  1914  19,  overseas,  Lieut,  with  Royal  Engrs  , 
Wounded  1918.  Instructor  in  explosives,  Monmouth  R.  E.  Training  centre,  and 
asst.  bridging  officer,  G.  H.  Q..  France;  1919-20,  eh.  asst.  to  A.  D.  Swan,  Montreal; 
Aug.  1920  to  date,  res  engr.  for  constrn.  of  Ballantyne  Pier,  Vancouver,  B.C.  for 
A.  D,  Swan,  con3ltg.  engr.  to  Van.  Hbr.  Comm'n. 

References:  A.  D.  Swan,  H.  Holgate,  W.  I.  Bishop,  R.  E.  Chadwick,  J.  W.  Doty, 
J.  1'orgie,  II.  Rolph,  J.  L.  II.  Bogart. 

JARD1NE— HUGH,  of  Moncton,  N.B.  Born  at  Rexton,  N.B.,  March  16th, 
1864;  Educ,  Student  of  Engr'g.,  University  of  Edinburgh,  Scotland;  1897-1900, 
Assoc.  Member  Can.  Sue.  C.  E  ;  1887-88,  res.  engr.,  Chicago,  Madeson  and  Northern 
Rly.:  1x99,  res.  engr.  on  constrn.,  Dexter  &  Piscataquis  Rly.;  1889-92,  mining  engr., 
Consolidation  Coal  Co.  of  Maryland;  1893-95,  res.  engr.,  Bangor  &  Aroostock  Rly.; 
1900-1920,  asst.  engr.,  I.C.R.,  C.G.R.,  now  Can.  Nat.  Rlys.,  Moncton. 

1!.  ferences:  W.  B.  MacKenzie,  C.  B.  Brown,  W.  A.  Duff,  J.  Edington,  M.  Burpee, 
J.  s.  O'Dwyer. 

LAPPIN— WILLIAM  DAVID,  of  Toronto,  Ont.     Born  at  Toronto,  April  30th, 
l  J99;  Educ,  2nd  year  student,  Faculty  of  App.  Sc.,  University  of  Toronto;  On  summer 
■Mil.,, I  f,,r  W.  C.  Hunt,  Brass  Works  Toronto,  Giitta  Percha  Rubber  Co., 
Toronto,  Allis  Chalmers  and  Chapman  Double  Ball  Bearing  Co. 

References:  C.  H.  Mitchell,  P.  Gillespie,  J.  R.  Cockburn,  C.  R.  Young,  T.  R. 
Loudon. 


McCAVOUR— SAMUEL  THOMAS,  of  East  Angus,  Que.  Born  at  St.  John, 
N.B.,  Aug.  9th,  1899;  Educ,  B.Sc  (C.E.),  Univ.  of  New  Brunswick,  1920;  1917 
(summer),  rodman  on  constrn.,  St.  John  Valley  Rly.;  1918  (summer),  dftsman  with 
Mil  Hospitals  P.W.D.  of  Canada;  1919  (summer),  dftsman  with  Union  Foundry  & 
Mach.  Works,  St.  John;  1920  (May-Sept),  struct,  dftsman,  American  Bridge  Co.. 
Pencoyd,  Pa.;  Oct.  1920  to  date,  struct,  dftsman,  Brompton  Pulp  &  Paper  Co.  Ltd., 
East  Angus. 

References:  F.  O.  White,  J.  A.  Dickinson,  J.  O'Neil,  J.  A.  Stiles,  E.  O.  Turner, 
A.  R.  Crookshank. 


McGAVIN— CHARLES  JAMES,  of  Edmonton,  Alta.  Born  at  Tiree,  Scotland, 
July  23rd  1883;  1899-1904,  articled  pupil  with  Messrs  Babtie  &  Bonn,  Glasgow,  at 
same  time  attending  West  of  Scotland  Tech.  Inst.;  asst.  to  above  firm  for  4  mos.; 
1905-06,  with  Messrs.  Low  &  Thomas,  Glasgow  &  London,  in  charge  of  constrn.; 
1907-08,  location  engr.,  C.N.R.;  1909-11,  private  practice,  Toronto;  1912,  office 
engr.,  with  Messrs.  Harrison  &  Ponton,  Calgary;  1913-14,  asst.  engr.  with  Hunt  Engr'g. 
Co.,  Kansas,  on  constrn.  of  reinforced  concrete  cement  plant;  1914-15,  asst.  engr., 
Medicine  Hat;  1915  (Mar. -Dec),  field  engr.,  Lethbridge  Nor.  Irrig.  Project;  1916 
to  date,  district  hydrometric  engr.,  Dept.  of  Interior,  Edmonton. 

References:  J.  L.  Cote,  C.  C.  Sutherland,  R.  H.  Douglas,  A.  L.  Cumming,  P.  M. 
Sauder. 

McGORMAN— SAMUEL  ERNEST,  of  Walkerville,  Ont.  Born  at  Township 
of  Mornington,  Ont.,  Sept.  23rd,  1880;  Educ,  Grad.  S.P.S.,  University  of  Toronto, 
1905;  1905  (summer),  in  charge  of  Contractors  Gangs  on  foundation  work  in  Winnipeg; 
1906-14,  dftsman  bridges  &  struct,  steel  work;  1914  to  date,  with  Can.  Bridge  Co., 
in  charge  of  design,  constructing  and  supervision  of  bridges  and  struct,  steel  work.; 
At  present  sales  engr.,  with  above  firm. 

References:  F.  C.  McMath,  G.  F.  Porter.  C.  M.  Goodrich,  S.  Svenningson, 
F.  A.  Gaby,  J.  G.  Legrand. 


MEADER— JOSEPH  CAVE,  of  Toronto,  Ont.  Born  at  Orillia,  Ont.,  Feb. 
20th,  1887;  Educ,  At  present  4th  year  student,  Faculty  of  App.  Sc,  University  of 
Toronto;  4  mos.  rodman,  C.N.R.;  0  mos.  in  chg.  of  party  D.L.S.  with  Beatty  & 
Price,  Pembroke,  Ont.;  Summers  1913,  1919  &  1920,  in  chg.  of  party  O.L.S.  for 
J.  W.  Fitzgerald. 


References:  C.  R.  Young 
Hutcheon. 


H.  E.  T.  Haultain,  J.  Sinton,  C.  H.  Fullerton,  J. 


MURDEE— WILLIAM  CAMPBELL,  of  Ottawa,  Ont.  Born  at  Winthrop, 
Ont.,  July  1st,  1891;  Educ,  B.A.Sc.  (Honors),  M.A.Sc,  Univ.  of  Toronto,  1913, 
D.L.S. ;  1903-09,  (part  time)  rodman,  munic'l  drainage;  1911  (summer),  topog'l. 
branch,  Geol.  Survey  of  Canada,  Crow's  Nest  Pass;  1910  (summer),  asst.  to  City 
Engr.,  Gait,  Ont.;  1912  &  13  (summers  asst.  to  W.  W.  Meadows  on  Sask.  Govt. 
Roads;  1916-19,  Lieut.  &  Capt.  Can.  Engrs.,  Awarded  M.C.;  1919  to  present  time, 
on  staff  of  Geodetic  Survey  of  Canada,  April  1920  to  date  in  full  charge  of  primary 
triangulation  of  Lr.  St.  Lawrence  &  Gulf. 

References:  P.  Gillespie,  N.  J.  Oglivie,  J.J.  McArthur,  J.  L.  Rannie,  W.  M.  Tobey, 
F.  S.  Jones,  C.  S.  Walley. 

NABLO— HAROLD  WILLIAM,  of  Toronto,  Ont.  Born  at  Cayuga,  Ont., 
Sept.  28th,  1899;  Educ,  At  Present  2nd  year  student  E.E.,  Univ.  of  Toronto;  1917-18, 
electn's.  helper  with  H.E.P.C.  of  Ontario;  1919  (mar.-Sept.),  with  Ontario  Power 
Co.,  Niagara  Falls,  Ont.;  1920  (Apr.-Sept.),  sub-station  operator,  H.E.P.C.  of 
Ontario. 

References:  C.  H.  Mitchell,  P.  Gillespie,  C.  R.  Young,  T.  R.  Loudon,  J.  R. 
Cockburn. 


NASH— ABRAM  LELAND  STANLEY,  of  Brantford.  Ont.  Born  at  South 
Cayuga,  Ont.,  July  6th,  1894;  Educ,  O.L.S.  1915,  at  present  3rd  year  student  C.E., 
Univ.  of  Toronto;  1912-15,  ap'tice  and  asst.  to  A.  M.  Jackson,  O.L.S.;  1915-19, 
sgt.,  C.F.A.;  1919  (Apr.-Aug.),  asst.  to  R.  M.  Lee,  Township  Engr.,  Brantford; 
Aug.  1919  to  date,  junior  partner,  Jackson,  Lee  &  Nash,  Surveyors  &  Engrs.,  Brant- 
ford, Ont.,  attending  college  during  winter  months. 

References:  J.  R.  Cockburn,  A.  M.  Jackson,  P.  Gillespie,  C.  R.  Young,  C.  H. 
Mitchell. 


Mm  KEEN  I)\\I1)  WHITNEY,  of  Hal. fax,  N.S.  Born  at  Glace  Bay,  N.S. 
Bepl  20th,  1894;  Educ  l:  Mi'  1914;  1914  19,  Lieul  R.(  \  ;  1919  inn-man  Anglins 
Ltd  .  Halifax  Shipyards;  At  present  student  Civil  Engr'g.,  McGill  University. 

References:  H.  M.  Maekay,  E.  Brown,  C.  Fergie,  J.  MacGregor,  H.  M.  Lamb. 

MACPHERSON  KENNETH  P.,  of  Montreal.  Que.  Born  at  Prescott,  Ont., 
-1'""    24th  B.Sc    (C.E  -,  Queen's  Univ.,   1914,  Ass.   Mem.  A.I.E.E.; 

l-"1  ure  depl    C.G.E.,  Peterboro;   1914  (summer),  test  Dept.,  Can. 

«<   :  |,,|>  19,  with  Can    i  ngrs.,  Major  1918,  awarded   D.S.O.;   1919-20, 

-•>'■'",  I. lie    I  | bSali     I  -n.  3  ,  Wire  &  Cable  Sales 

i  »cpt  i   Northern  Electric  Co.,  Moni  real 

w    /'  "    Gill.'W    P  Wilgar,  H.  W.  Tate,  J.  S.  Cameron, 

W.  F.  McKnight,  D.  8.  Ellis,  .1.  L.  II    Bogart. 


NICHOLSON— CHARLES  JAMES,  of  Hamilton,  Ont.  Born  at  Hamilton, 
Aug.  13th,  1874;  Educ,  Grad.  S.P.S.,  Univ.  of  Toronto,  1894;  1  yr.  ap'ticed  to  J.  W. 
Tyrrell  as  student  for  O.L.S.;  1894-97,  rodman  and  dftsman  on  prelim,  surveys; 
1897-1910,  ch.  asst.  to  Thos.  E.  Hillman  on  constrn.  of  various  rlys.  etc.;  1910  to 
date,  mtce.  engr.,  Toronto  Hamilton  &  Buffalo  Rly. 

References:  R.  L.  Latham,  W.  Kennedy,  Jr.,  C.  H.  Mitchell,  A.  E.  Macallum, 
H.  K.  Wickstead,  E.  H.  Darling,  C.  Carrol,  F.  W.  Hubbard,  E.  R.  Gray,  W.  B.  Ford, 
F.  W.  Paulin,  R.  A.  Black,  W.  A.  Bucke,  A.  H.  Harkness. 


O'CONNOR-GARRETT  Daunt,  of  Bridgeburg,  Ont.  Born  at  Niagara  Falls, 
Ont.,  June  4th,  1895;  Educ,  4th  year  student  C.E.,  Queen's  Univ.;  one  summer  as  rod- 
man;  5  years  overseas  with  Can.  Engrs. 

References:  A.  MacPhail,  W.  P.  Wilgar,  W.  L.  Malcolm,  D.  S.  Ellis,  T.  S.  Scott. 
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OGILVIE— PAUL,  of  Montreal,  Que.  Born  at  Ottawa,  Ont.,  Aug.  8th,  1877; 
Edue.,  B.A.Sc,  McGill  Univ.,  1901;  1898  (summer),  asst.,  city  engr's.  office,  Ottawa; 
1899  (summer),  Toronto-Sudbury,  prelim,  survey;  1901,  surveyor  general's  office; 
1902-03,  res.  engr..  Cherokea  Div'n.,  Manais  Cent.  Ry.;  1903-04,  Stewart  River  Gold 
Dredging  Co.;  1904-05,  asst.  engr.,  mtce.,  C.P.R.,  Revelstoke;  1905-06,  res.  . 
Nicola  Valley;  1906-07,  res.  engr.,  C.N.R.;  190S,  contracting,  Tupper  &  Ogilvie; 
1909,  supt  ,  Paget  Sound  Bridge  &  Dredging  Co.;  1910-14,  location  engr.,  C.P  R  ; 
1915-19,  overseas,  Lieut.  Can.  Forestry  Corps;  At  present  asst.  engr.,  Dept.  of  Rlys. 
&  Canals,  G.T.R.  arbitration. 


WALTON— FREDERICK  STANLEY,  of  Hazclton,  B.C.  Born  at  Hull, 
England,  June  12th,  1888;  Educ,  1905-08,  Hull  School  of  Art,  England;  1911-12, 
rodman  on  const™.,  G.T.P.  Ry.;  1912-14,  dftsman  &  instr'man  on  const™,  and 
mtce.  of  way,  G.T.P.  Ry.;  1914-19,  with  C.EJP.,  33  i  years  prisoner  of  war  in  Germany; 
May  1920  to  date,  instr'man  in  charge  of  const™.,  G.T.P.  Ry.,  Hazelton,  B.C. 

References:  J.  A.  Hcaman,  G.  C.  Dunn.  W.  S.  Fetherstonhaugh,  W.  H.  Tobcy, 
R.  W.  Ross. 


References:  J.  B.  McRac,  B.  S.  McKenzie,  E.  A.  Forward,  D.  Hillman,  F.  S. 
Keith,  A.  E.  Foreman,  G.  K.  McDougall,  C.  T.  Delamere. 

O'SULLIVAN— JOHN  JOSEPH,  of  Three  Rivers,  Que.  Born  at  Cork,  Ireland. 
Nov.  29th,  1877;  Educ,  1893-99,  Technical  Institute,  Cork,  Ireland;  1899-1900, 
Scholarship,  Royal  College,  So.  Kensington,  London,  England;  1895-99,  pupil  to 
M.  A.  Hennessey,  C.  E.,  Cork,  Ireland;  1900-01,  engr's.  office,  G.S.  &  W.  Ry.,  Cork 
District;  1901-06,  Royal  Engrs.,  Civil  Staff,  Cork  District;  1906-13,  res.  engr.  for 
Albert  E.  Reid  &  Co.,  Newfoundland,  Ltd.,  Bishops  Falls,  Nfld.,  in  charge  of  all 
work;  1913-16,  res.  engr.  on  const™.,  Laurentide  Co.  Ltd.,  Grand  Mere,  Que.;  1916-19, 
Lieut.,  Can.  Engrs.,  in  1917  loaned  to  Imperial  Forces,  Staff  Capt.  Engrs.,  in  charge 
of  const™.  Gazetted  for  Honourable  War  Services  in  connection  with  above  work; 
1919  to  Sept.  1920,  chief  field  engr.,  Laurentide  Co.,  Grand  Mere,  Que.;  At  present 
chief  engr.,  Three  Rivers  Pulp  &  Paper  Co.  Ltd. 

References:  W.  Scott,  G.  F.  Hardy,  A.  R.  Sprenger,  G.  E.  Bell,  M.  J.  Leahy, 
F.  W.  Taylor-Bailey. 

PEARSON— FRANK  WILLSON,  of  Wawanesa,  Man.  Born  at  Queensville, 
Ont  ,  Nov.  18th,  1882;  1902-04,  rodman,  topog'r,  leveller,  dftsman  &  asst.  engr., 
Temiskaming  &  Nor.  Ontario  Rly.;  1905-06,  res.  engr.  on  const™.,  C.P.R.;  1906-11, 
res.  engr.  on  const™.,  T.C.  Rly.;  1913-14,  res.  engr.  Hudson  Bay  Rly.;  1916,  senior 
insp'r..  Greater  Winnipeg  Aqueduct;  1918  (summer),  concrete  foreman,  Winnipeg 
Aqueduct  Const™.  Co.;  1919,  res.  engr.  on  const™.,  C.  N.  Rlys.;  At  present  municipal 
engr.,  Municipality  of  Oakland,  Man. 

References:  G.  F.  Richan,  F.  P.  Moffatt,  W.  B.  Russell,  D.  L.  McLean,  M.  A. 
Lyons,  A.  McGillivray. 

PICKERING— ALBERT  ERNEST,  of  Sault  Ste.  Marie,  Ont.  Born  at 
Brompton,  Ont.,  Feb.  16th,  1883;  Educ,  Mech.  &  Elec.  Engr'g.,  S.P.S.,  Univ.  of 
Toronto,  1904;  1905-12,  asst.  engr.,  Lake  Superior  Power  Co.;  1912-13,  mgr.  &  engr., 
with  above  company;  1912-16,  mgr.  &  engr.,  Water  &  Light  System,  Sault  Ste. 
Marie;  1916  to  date,  mgr.  &  engr.,  The  Great  Lakes  Power  Co.  Ltd.,  &  International 
Transit  Co. 

References:  L.  L.  Jacobs,  F.  M.  Perry,  J.  W.  LeB.  Ross,  A.  G.  Twcedie,  C.  H.  E. 
Rounthwaite,  W.  A.  Bucke. 

PROWSE— STANTON  EARL,  of  Montreal,  Que.  Born  at  Aylmer,  Ont.,  Aug. 
19th,  1893;  Educ,  B.Sc,  Queen's  Univ.,  1915;  1914  (5  mos.),  asst.  Geol.  Survey  of 
Canada;  Alberta;  1915  (6  mos.),  asst.  Geol.  Survey  of  Canada,  Dept.  of  Mines, 
Ottawa;  1916-19,  overseas  B.S.M.,  C.F.A.,  Lieut.,  C.G.A.;  At  present  dftsman, 
Hydraulic  Dept.,  Dominion  Engr'g.  Works,  Lachine. 

References:  G.  E.  Bell,  L.  W.  Gill,  W.  L.  Malcolm,  W.  P.  Wilgar,  D.  S.  Ellis, 
A.  Macphail,  H.  S.  Van  Patter,  J.  B.  Wilkinson. 

RADCLIFFE — WILLIAM,  of  Winnipeg,  Man.  Born  at  Burslem,  Staffs., 
England,  Mar.  21st,  1883;  Educ,  3  yrs.  Josiah  Technical  Institute,  Burslem,  England; 
1906-07,  dftsman,  Engr'g.  Dept.,  C.P.R.,  Winnipeg;  1907-09,  bridge  insp'r.,  C.P.R.; 
1909  (4  mos.),  res.  engr.  in  charge  of  sewer  system,  Maple  Creek,  Sask.;  1909-11, 
Insp'r.  Public  Works,  Lethbridge;  1912  (6  mos.),  temp,  town  engr.,  Taber,  Alta.; 
1912-14,  bldg.  insp'r.,  Dominion  Realty  Co.,  Toronto;  1914-19,  with  C.E.F.;  Apr. 
1919  to  Oct.  1920,  res.  supt.,  engr'g.  branch,  D.S.C.R.,  Winnipeg. 

References:  J.  A.  Hesketh,  J.  R.  C.  Macredie,  W.  D.  Pender,  F.  P.  Moffatt,  W.  M. 
Scott,  H.  C.  Carter,  H.  W.  Meech,  C.  M.  Arnold. 

STRATHY— ROLPH  LEE  ALEXANDER,  of  Peterboro,  Ont.  Born  at 
Montreal,  Que.,  April  ISth,  1892;  Educ,  B.Sc  (E.E.),  McGill  Univ.  1914;  1911 
(3  mos.),  G.T.P.  Rly.  const™.;  1912  (2  mos.),  fitter's  asst.  loco,  shops,  C.P.R.;  1913 
(3  mos),  &  1914  (2  mos.),  with  Can.  Westinghouse  Co.;  1914-15,  demonstrator  in 
Elec  Engr'g  ,  McGill  Univ.;  1915-18,  officer,  C.F.A.;  1919  to  date,  in  testing  dept., 
C.G.E.  Co.,  Peterboro. 

References:  L.  A.  Herdt,  C.  V.  Christie,  E.  Brown,  C.  E.  Sisson. 

WAGNER — NORMAN,  of  Hamilton,  Ont.  Born  at  Toronto,  Ont.,  Nov.  8th, 
1888;  Educ,  Grad.  S.P.S.,  Toronto,  1910;  1910,  inspecting  concrete  work  for  Frank 
Barber,  Toronto;  1911,  in  charge  of  instr'man  work,  sewer  dept.,  City  of  Toronto: 
1912,  in  charge  prelim,  survey,  Bloor  St.  Viaduct,  Toronto;  1913-14,  struct,  steel 
dfting.,  Toronto  Struct.  Steel  Co.;  1915-19,  in  engr'g.  dept.,  Hamilton  Bridge  W  orks 
Co.  Ltd.;  1919  to  date,  in  designing  dept.  of  above  firm. 

References:  R.  K.  Palmer,  E.  R.  Gray,  E.  II.  Darling,  C.  H.  Marr,  J.  A. 
McFarlane,  W.  G.  Milne,  G.  A.  Colhoun. 

WALKER— JOHN,  of  Barrie,  Out.  Born  at  Ovalle,  Chili,  S.  A.;  Sept.  27th, 
1881;  Educ,  1897-1900,  West  of  Scotland  Technical  Institute;  1900-05,  apt  ice  in 
engr's  office  North  British  Rly.,  and  attending  Herriot  Watts  College;  1905-07, 
asst.  engr.,  mtce.  of  way,  United  Rlys.,  of  Havana;  1908-10,  instr  man  const™, 
dept.,  G.T.P.  Ry.;  1910-15,  asst.  engr.,  Barrie  Div'n.,  G.T.  Ry.;  1915-19,  with 
C.E.F.;  1919  to  date,  asst.  engr.,  Barrie  Div'n.,  G.T.  Ry.; 

References:  R.  Armour,  M.  S.  Blaiklock,  W.  McNab,  H.  B.  Stuart,  W.  Walker. 


WELDON— HAROLD  STANLEY,  of  Oakwood,  Ont.  Born  at  Little  Britain, 
Ont.,  June  10th,  1894;  Educ  At  present  3rd  year  Student,  E.E.,  Faculty  of  App. 
So.,  University  of  Toronto;  1913-14,  8  mos.  in  C.G.I  Vi  t  Dep1  Peterboro,  7  moe. 
on  mach.  and  bacteriological  work  at  Can.  Flax  Mills,  St.  Catharines,  (Jut.,  1815-19, 
Lieut..  Can.  Engrs.,  appointed  Capt.,  May  1918. 

Inferences:  C.  H.  Mitchell,  ('.  R.  Young,  P.  Gillespie,  T.  R.  Loudon,  J.  R. 
Cockburn. 


WHITING— HAROLD  JOHN',  of  East  Angus,  Que.  Born  at  Erith,  gent 
England,  May  10th,  1893;  Educ,  1912-14,  C.E.  course  Erith  Tech.  Inst.,  Kent. 
Imperial  Army  course  in  surveying.  At  present  taking  I.C.S.  course  in  bldg.  conatrn.; 
1909-12,  engr'g.  pupil,  Messrs.  Eraser  &  Chalmers  Ltd.,  Kent  England;  1914-19, 
with  Royal  Artillery,  enlisted  as  gunner  promoted  to  Lieut.,  Three  times  wounded; 
1920  (March-Apr.),  surveyor,  engr'g.  dept.,  D.S.CR.;  1920  (May-Oct.),  asst.  engr., 
E.G.M.  Cape  Co.,  on  const™,  at  Sherbrooke;  At  present  dfting  &  designing,  Engr'g. 
Dept.,  Brompton  Pulp  &  Paper  Co.,  Ltd.,  East  Angus,  Que. 

References:  E.  G.  M.  Cape,  F.  O.  White,  J.  A.  Dickinson,  J.  O'Neill,  J.  B.  Stirling. 

WILLIAMS— FRANK,  of  Moncton,  N.B.  Born  at  Otterton,  England,  Sept. 
21st,  1885;  Educ,  Complete  technical  course  in  mech.  engr'g.  subjects  taken  in 
conjunction  with  5  yrs.  ap'ticeship  with  London  &  South  Western  lily,  of  England; 
1902-11,  practical  work  in  shops  of  above  company  (including  ap'ticeship);  1911-14, 
loco,  dftsman,  Montreal  plant,  American  Locomotive  Co.  Ltd.;  1914-16,  loco,  dftsman, 
Can.  Govt.  Rlys.,  Moncton;  1916-17,  dftsman,  plant  mtce.  dept.,  Northern  Electric 
Co.,  Montreal;  1917-18,  elevation  dftsman,  Montreal  plant,  American  Locomotive 
Co.  Ltd.;  1918  to  date,  mech.  designer,  Can.  Nat.  Rlys.,  Moncton. 

References:  W.  A.  Duff,  F.  B.  Tapley,  S.  B.  Wass,  J.  D.  M<  Heath,  M  J.  Murphy. 

WRIGHT— WILLIAM  ELMER,  of  Toronto,  Ont.  Born  at  Flesherton,  Ont., 
Dec.  17th,  1898;  Educ,  2nd  year  Student,  E.E.,  Facultv  of  App.  Sc,  University 
of  Toronto;  1916-19,  overseas,  signaller.  Can.  Cyclist  Corps,  N'.C.O.  19Sth  Bn., 
N.C.O.  i/c  of  Despatch  Riders  &  Signallers,  1st  Can.  Motor  Much.  Gun  Bde. 

References:  C.  H.  Mitchell,  J.  R.  Cockburn,  C.  R.  Young,  P.  Gillespie,  I..  M. 
Arkley,  T.  R.  Loudon. 


FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCI  \TE  MEMBER  TO  THAT 
OF   MEMBER. 

GIBSON— NORMAN  ROTHWEI.L.  of  Niagara  Falls,  Ont.  Born  at  Guelph, 
Ont.,  Mar.  23rd,  1880;  Educ,  B.A.Sc.  (Honors),  Univ.  of  Toronto,  190-1;  1905  to  date 
in  various  positions  and  at  present  hydraulic  engr..  The  Niagara  Falls  Power  Co., 
Niagara  Falls,  N.Y. 

References:  A.  M.  Grant,  A.  C.  D.  Blanchard,  11  G.  Acres,  W.  G.  Chace,  II  L. 
Bucke,  G.  A.  McCarthy. 


LEGGE— ARTHUR  HERBERT,  of  Winnipeg,  Man.  Born  at  Richmond  Hill, 
Ont.,  Mar.  28th,  1879;  Educ,  2  yrs.  S.P.S.,  Toronto;  1903  (May-Nov.),  rodman  on 
const™.,  C.N.R.;  1903-04,  leveller  on  location,  G.T.P.;  1904-07,  topog'r,  leveller, 
itman,  C.P.R.  location;  1907-08,  res.  engr.on  const™.,  C.P. R.;  1909,  asst.  engr., 
C.N.R.;  1910-14,  res.  engr.  &  asst.  engr.,  C.P.R. ;  1915,  asst.  engr.,  C.N.R.  conatrn; 
1916-18,  locating  engr.,  C.N.R. ;  1918-19,  Lieut.  C.E.;  1919  to  date,  locating  engr., 
C  N.R. 

References:  H.  A.  Dixon,  M.  II.  MacLeod,  T.  Turnbull,  W.  Burns,  E.  M.  M. 
11  ill,  W.  A.  James,  T.  C.  Macnabb. 

McKERGOW— CHARLES  MILLAR,  of  Wcstmount,  Que.  Born  at  Montreal, 
July  29th,  1877;  Educ,  B.Sc,  1903.  M  -■■..  I9<H.  McGill  University;  1893-99,  ap'tice 
to  Laurie  Engine  Co.;  1900  (summer),  dftsman  with  above  company;  1902.  dftsman, 
Montreal  Steel  Co.;  1903,  chief  dftsman,  Ulifi  I  !h  timers  Bullock;  1904-05,  lecturer, 
itv;  1906-09,  Prof  Mech.  Engr'g.  (acting  head).  University  of 
Virginia;  1910-14,  asst.  prof.,  Mech.  Engr'g.,  McGill  University;  1914-20,  Assoc. 
Prof..  Mech.  engr'g.,  and  at  present  Assoc.  Prof.  &  Acting  head,  Mech,  Engr'g. 
McGill  University,  Montreal. 

rences:  F.  S.  Keith,  E.  Brown,  F.  B.  Brown,  G.  G.  Gale.  A.  E.  Foreman. 

MELSTED-  VAI.DIMAR   ,L,   of   Winnipeg,    Man.     Born   at  Gardar,    North 

Dakota,  U.S.A..  I  H.   North  Dakota  I  18     1908-09, 

at  various  i  09-10,  invest'g.  cement  resources  of  Man.;  1910-13,  tranmtman 

and  ns    engr  .  C.P.R      191  I  li     i  Qgi    of  water  service  and  tests,  C  P.R.;   1916  to 

ngr.,  Winnipeg  Branch,  Milton  Hersey  Co. 

References:  J.  G.  Sullivan,  F.  Lee,  J.  C.  Holderj,  A.  C.  Mackenzie,  J.  A.  Hcaman, 
W.  A.  James. 
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CAIf.MAX— HENRY  VICTOR,  of  Winnipeg,  Man.  Born  at  Halifax,  N.S., 
March  24th,  1883;  Educ,  I.C.S.  course  in  C.E.  and  at  present  taking  course  in 
Architecture;  1903,  with  res.  engr.,  P.W.D.,  St.  John,  N.B.;  1904-05,  rodman,  C.P.R. 
Western  lines;  1905-06,  T.C.  Rly.  on  location;  1900-09,  G.T.P.  Rly.,  astopog'r.,  leveller 
and  transitman;  1909-10,  dftsman  with  The  Garson  Quarrie  Co.  Ltd.;  1910-11,  ch. 
dftsman,  Thos.  Kelly  &  Sons:  1915-17,  ch.  dftsman,  Wallace  Sandstone  Quarries 
Co.  Ltd.;  1917  (May-Jan.),  dftsman,  P.  W.  D.,  Man.  Prov.  Govt.;  1917-18,  ch. 
dftsman,  Gillis  Tyndall  Stone  Co.;  1918  to  date,  office  &  field  engr.,  J.  McDiarmid 
&  Co.  Ltd.,  Winnipeg. 

References:  W.  A.  James,  C.  L.  Bates,  L.  Picrard.  F.  W.  B.  Scholefield,  S.  S. 
Kennedy,  W.  R.  Warren. 

CLARK— ALBERT  WILLIAM  GARDNER,  of  Marlboro,  Alta.  Born  at 
Vallevfield,  Que.,  Dec.  11th,  1887;  Educ,  B.Sc.  (Honors),  McGill  University,  1910; 
1910-11,  fuel  &  loco,  inspr.,  C.P.R.  Western  lines;  1911-12,  trainmaster,  C.P.R. 
western  lines,  Field,  B.C.;  1912-14,  mech.  foreman,  Can.  Car  &  Foundry  Co., 
Montreal;  1914-15,  mech.  engr.  and  asst.  supt.,  Canadian  Cement  Co.,  Winnipeg; 
1915  to  May  1918.  and  Feb.  to  Oct.  1919,  supt.  with  above  firm;  1918,  Lieut.  Can. 
Engrs.;  1919  to  date,  gen.  mgr.,  Edmonton  Cement  Co.,  Marlboro,  Alta. 

References:  W.  G.  Chace,  N.  M.  Hall,  D.  L.  McLean,  H.  W.  McLeod,  A.  A.  Young. 

CROSSING— WILLIAM  BERKLEY,  of  Nacmine,  Alta.  Born  at  Frome, 
Somerset,  England;  April  2nd  1893;  Educ,  Engr'g.  Matric,  Bristol  University, 
England,  1910;  1910  (July-Oct.),  dftsman,  C.  N.  R.;  1910-14,  with  C.P.R.  as  rodman, 
pile  inspr.,  field  dftsman,  asst.  instr'man,  and  instr'man;  1914-19,  overseas;  1919 
to  date,  instr'man,  C.P.R.  constrn.,  Acme-Empress  Branch. 

References:  J.  A.  Hesketh,  W.  A.  James,  C.  Flint,  H.  W.  Tye,  T.  C.  Macnabb, 
J.  G.  Reid,  W.  D.  Mackenzie. 

FERGUSON— ANDREW  WELSH,  of  Edmonton,  Alta.  Born  at  Bearsden, 
Scotland,  Dec.  29th,  1892;  Educ,  Course  in  Geology,  University  of  Alberta;  transit- 
man,  T.G.  By.;  1912-14,  engr.  &  surveyor  in  charge  of  party  locating  etc.,  main 
highways,  Alta.;  1914-19,  overseas,  engr'g.  corps;  1919  (summer),  engr.  on  roads, 
S.  Alta.;  At  present  engr.  in  charge,  main  highway  surveys,  S.  Alta. 

References:  J.  Adam,  D.  W.  Ritchie,  J.  D.  Robertson,  J.  V.  Dillabough,  F.  S. 
Keith,  A.  G.  Willson. 

MACTAVISH— WILFRED  IAN,  of  Toronto,  Ont.  Born  at  Toronto,  Ont., 
Mar.  8th,  1892;  Educ.  1910-12,  S.P.S.  University  of  Toronto;  1912-19,  asst.  engr. 
D.P.W.,  design,  constrn.,  surveys,  and  estimates  of  wharves  etc.;  1919,  supt.  in 
charge  of  Parry  Sound  Iron  Works  Co's.  blast  furnace  &  plant  at  Parry  Sound; 
1919  to  date,  asst.  engr.,  D.P.W.  of  Canada. 

References:  J.  M.  Wilson,  K.  M.  Cameron,  W.  P.  Merrick,  A.  N.  Molesworth, 
F.  Moberly,  C.  L.  Hays,  W.  H.  Blanchet. 


McLEOD— CLEMENT  KIRKLAND,  of  Westmount,  Que.  Born  at  Montreal, 
Dec.  30th,  1889;  Educ,  B.Sc,  McGill  Univ.,  1913;  1912  (June  &  July),  chem.  lab. 
work,  Macdonald  College;  1913-15,  asst.  chem.,  Canada  Cement  Co.;  1915  (June- 
Dec),  gen.  engr'g.  work,  Norman  McLeod  Ltd.,  Toronto;  1916-18,  with  Imperia 
Munition  Board  &  Imp.  Ministry  of  Munitions;  1919-20,  chem  ,  Dom.  Glass  Co., 
Montreal;  June  1920,  asst.  supt.,  Consumers  Glass  Co.,  Montreal,  and  Aug.  1920 
to  date  supt.  of  same  firm. 

References:  A.  C.  Tagge,  C.  M.  McKergow,  G.  R.  MacLeod,  G.  P.  Cole,  H.  W. 
Racey,  A.  W.  Sinnamon,  A.  F.  Byers,  F.  S.  Keith. 

FOR  TRANSFER  FROM  THE  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

MORTON— HAROLD  ARTHUR,  of  Winnipeg.  Man.  Born  at  Munster,  Ont., 
April  9th,  1893;  Educ,  1  year  Univ.  of  Manitoba;  At  present  taking  I.C.S.  course 
Elec  Engr'g.;  1912  (summer),  dftsman,  city  of  Moose  Jaw,  Sask.;  1913  (summer), 
with  J.  A.  Morton,  Contraetor.Winnipeg;  1916-18,  overseas  with  196th  Western  Univ. 
Batt.,  as  cpl.  signaller;  1913  to  date,  with  city  of  Winnipeg  Light  &  Power  Dept,  as 
junior  &  senior  dftsman  and  from  Oct .  1919  to  date  in  charge  of  dfting  office. 

References:  J.  G.  Glassco,  E.  V.  Caton,  C.  A.  Clendening,  J.  A.  MacGillivray, 
E.  A.  Childerhose. 

RICHARDSON— WILLIAM  HENRY,  of  Minitonas,  Man.  Born  at  Stockton- 
on-Tees,  England,  May  2nd,  1883;  Educ,  B.Sc.  (C.E.),  University  of  Manitoba, 
1914;  1912  (summer),  dftsman  &  reporter,  Man.  Hydrographic  Survey;  1913  (summer) 
dftsman,  G.T.P.  Winnipeg;  1914  (summer),  asst.  engr.,  Municipality  of  Rockwood; 
1914-18,  overseas;  1919  (Jan. -Aug.),  topogr'r.  &  dftsman  on  location,  C.P.R., 
Winnipeg;  1919  to  date,  municipal  engr.,  Municipality  of  Minitonas,  Man. 

References:  E.  E.  Brydone-Jack,  M.  A.  Lyons,  T.  T.  Wilson,  E.  W.  M.  James, 
E.  Markham,  C.  N.  Mitchell,  Jr.,  J.  A.  H.  O'Reilly,  H.  R.  Urie. 

TWINBERROW— JAMES  OSWALD,  of  Montreal,  Que.  Born  at  Birmingham, 
England,  Jan.  19th,  1892;  Educ,  B.Sc.  (Mech.  Engr),  McGill  Univ.  1920;  1910-12, 
ap'tice,  Gateshead  Loco.  Works,  North  Eastern  Rly.,  England;  1912-13-14  (summers), 
with  C.P.R.  as  fitter's  helper,  fireman  and  asst.  to  Master  Mechanic;  1915-19,  with 
B.E.F.,  France  &  Italy  as  workshops  officer  in  charge  of  mtce.,  etc.,  also  on  staff  of 
ch.  insp'r.  of  mech.  transport  at  Gen.  Hqts.,  France;  May  1920  to  date,  special  engr., 
Canadian  Branch,  Babcock  &  Wilcox  Ltd.,  Water  Tube  Steam  Boiler  Mfgrs.  (A.M. 
Inst,  of  C.E.,  1918). 

References:  H.  H.  Vaughan,  F.  A.  Combe,  A.  R.  Roberts,  G.  H.  Dickson,  R.  E. 
Maeafee,  C.  M.  McKergow. 

VON  ABO— CECIL  VIVIAN,  of  Montreal,  Que.  Born  at  Kroonstad,  Orange 
Free  State.  S.A..  Oct.  10th,  1895;  Educ,  B.A.,  1913,  B.Sc  (C.E.),  1917,  M.A.  (Pure 
Math.)  1918,  M.A.  (App.  Math.),  1919,  University  of  Capetown;  1918,  lecturer  in 
Graphics  &  Mech.  Engr'g.,  University  of  Capetown;  May  1920,  asst.  to  field  engr. 
on  reconstrn.  of  Govt.  Grain  Elevator,  Port  Colborne,  Ont.,  and  field  engr.  for  June 
&  July,  1920;  1920  (Aug.  &  Sept.),  dftsman,  C.  D.  Howe  &  Co.,  Consulting  Engrs., 
Port  Arthur,  Ont. 

References:  H.  M.  Mackay,  C.  Batho,  E.  Brown,  R.  de  L.  French,  G.  Blanchard. 
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In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  may  be  obtained  of  any  of  the  articles  listed  to  this 
section. 

Price  of  each  print  (up  to  11  x  14  In.  size),  25  cents,  plus  postage.  A 
separate  print  Is  required  for  each  page  of  the  larger-size  periodicals,  but 
where  possible  two  pages  will  be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  with  the  prints. 

Harrison  W.  Craver,  Director, 

Engineering  Societies  Library, 

New  York,  N.  Y. 


29  West  Thirty-ninth  Street, 


ACETYLENE 

See  Automobile  Fuels,  Acetylene. 

ACCOUNTING 

Taxation.  The  Amortization  of  War  Facilities,  Arnold  F.  Van  Pelt.  Indus. 
Management,  vol.  60,  no.  4,  Oct.  1920,  pp.  301-305.  Suggestions  as  to  definite 
procedure  of  value  to  those  who  have  had  war  contracts. 

AERIAL  PHOTOGRAPHY 

Detection  of  Objects.  A  Photographic  Method  of  Detecting  Changes  in  a  Com- 
plicated Group  of  Objects,  M.  H.  Stillman.  Dept.  of  Commerce,  Sci.  Papers, 
Bur.  of  Standards,  no.  392,  July  31,  1920,  pp.  437-448,  9  figs.  Method  involves 
superposition  of  two  photographs  taken  at  different  intervals.  It  was  developed 
for  use  in  military  operations. 

Uses.  Aerial  Photography  (Sur  la  photographie  aerienne),  Jean- Abel  Lefranc. 
Aerophile,  vol.  28,  nos.  13-14,  July  1-15,  1920,  pp.  204-208,  6  figs.  Uses  are 
pointed  out  and  structural  details  of  equipment  are  discussed.  (To  be 
continued.) 

Aerial  Photography  in  War  and  in  Peace  (La  photographie  aerienne,  arme 
de  guerre,  outil  de  la  paix),  Henri  Bouche.  Bulletin  de  la  Societe  d'Eneoura- 
gement  pour  l'lndustrie  nationale,  vol.  132,  no.  4,  July-Aug.  1920,  pp.  464-488, 
9  figs.  Surveys  applications  of  aerial  photography  in  topographical  work, 
and  visualizes  future  developments. 

AERONAUTICS 

Federation    Aeronatjtique    Internationale.     Federation    Aeronautique    Inter- 
nationale, Harold  E.  Perrin.     Aeronautics,  vol.  19,  no.  362,  Sept.  23,  1920, 
p.  222.     Notes  on  Conference  held  in  Geneva  on  Sept.  8,  9  and  10. 
See  also  Aviators,  Physiology  of. 

AEROPLANE  ENGINES 

German  Types.  Development  of  German  Aircraft  Engines,  Otto  Schwager.  Avia- 
tion, vol.  9,  no.  5,  Oct.  1,  1920,  pp.  161-164,  9  figs.  Extract  from  lecture 
given  at  General  Meeting  of  Sci.  Assn.  for  Technics  of  Aviation  at  Hamburg, 
April  19,  1918.     (To  be  continued.)     Translated  from  Technische  Berrichte. 

Magnetos.  Power  Required  to  Drive  Aeronautic  Engine  Magnetos  and  Generators. 
Air  Service  Information  Circular,  vol.  1,  no.  42,  July  30,  1920,  1  p.  Power 
absorbed  in  driving  Liberty  generator  ranged  from  0.07  hp.  at  1800  r.p.m. 
when  delivering  current  of  1  ampere,  to  0.19  hp.  at  3300  r.p.m.  when  delivering 
current  of  4  amperes. 

Power  and  Altitude.  Results  of  vacuum-chamber  tests  of  power  and  fuel  con- 
sumption of  standard  and  supercharged  engines  at  different  densities  of  air 
and  altitudes.  Notes  on  employment  of  a  fan  in  front  of  carburetor;  overload 
capacity  of  engines;  influence  of  temperature  and  exhaust  back-pressure  on 
output.  Curves  showing  relationship  between  engine  capacity,  temperature 
and  pressure  in  front  of  carburator. 

AEROPLANE  PROPELLERS 

Design.  Screw  Propellers,  M.  A.  S.  Riach.  Aeronautics,  vol.  19,  nos.  360-363, 
Sept.  9,  16,  23  and  30,  1920,  pp.  199-201,  213,  227-229  and  241-242,  4  figs. 
Sept.  9:  "Wash"  and  "inflow"  theories  of  propeller  and  their  relation  to  each 
other.  Sept.  16;  Formula?.  Sept.  23:  Notes  on  use  of  coefficient  "K".  Sept.  30: 
Method  of  designing.     (Continuation  of  serial.) 

AEROPLANES 

British  Air  Ministry  Competitions.  Air  Ministry  Competitions,  1920.  Eng., 
vol.  110,  no.  2854,  Sept.  10,  1920,  p.  343.  Table  of  data  regarding  large  and 
small  aeroplanes  arranged  alphabetically  in  each  class. 


Depreciation.  Aircraft  Depreciation.  The  Air  Board  of  Canada,  Bui.  no.  1,  May 
1920,  6  pp.  Also  Flight,  vol.  12,  no.  40,  Sept.  30,  1920,  pp.  1039-1040  and 
Aeronautics,  vol.  19,  no.  363,  Sept.  30,  1920,  pp.  246-247.lt  is  calculated  that 
total  allowance  in  computing  cost  of  operations  or  insurance  and  depreciation 
upon  new  machines  valued  at  $10,000  and  used  for  a  period  of  six  months 
during  which  it  was  flown  300  hr.  should  be  $6786,  or  674/s  per  cent  of  value  of 
machines. 

Fabrics.  Fabric  and  Dope,  with  Special  Reference  to  Deterioration  of  Strength 
and  Tautness,  F.  W.  Aston.  Aerial  Age,  vol.  12,  no.  2,  Sept.  20,  1920,  pp. 
50-51.  Experimental  investigation  of  action  of  light  and  material  ratings 
strength  of  doped  and  undoped  linen  aeroplane  fabric.     (To  be  continued.) 

Fairey  Amphibian.  The  Fairey  Amphibian.  Aeronautics,  vol.  19,  no.  362,  Sept.  23, 
1920,  p.  223,  3  figs.  Wings  are  fitted  with  variable  camber  flaps  operated  by 
hand-wheel  at  side  of  pilot's  seat.  Engine  is  450  hp.  Napier  "Lion"  fitted  with 
hand  and  explosion  starters. 

Fighting.     See  Cannon,  Gearing  to  Aeroplane  Engines. 

Horsepower,  Variation  with  Altitude.  The  Variation  of  Horsepower  with 
Altitude.  Air  Service  Information  Circular,  vol.  1,  no.  92,  Aug.  30.  1920, 
3  pp.,  1  fig.  Empirical-theoretical  chart  for  production  of  aeroplane  perform- 
ance. 

Interplane  Struts.  Location  of  Interplane  Struts,  A.  S.  Niles  and  B.  C.  Boulton. 
Aerial  Age,  vol.  12,  no.  3,  Sept.  27,  1920,  pp.  75-79  and  82,  11  figs.  Experimen- 
tal investigation  of  most  economical  location  for  struts  of  different  types  of 
aeroplanes,  and  to  learn  effect  of  different  variables  in  changing  this  location. 
Types  of  aeroplanes  investigated  were  monoplane,  single-bay  and  two-bay 
biplane,  and  three-bay  biplane. 

Messenger.  Report  on  Wind  Tunnel  Test  of  Messenger  Airplane.  Air  Service 
Information  Circular,  vol.  1,  no.  43,  July  30,  1920,  7  pp.,  4  figs.  Model  was 
tested  for  lift,  drag,  and  L/D,  for  various  angles  of  thrust  line  to  wind,  with 
stabilizer  settings  of  +  IK  deg.  and  —  1^  deg. 

Performance.  An  Empirical-Theoretical  Method  of  Comparative  Prediction  of 
Airplane  Performance.  Air  Service  Information  Circular,  vol.  1,  no.  68, 
June  4,  1920,  9  pp.,  3  figs.  Chart  giving  variation  of  maximum  velocity  at 
any  altitude,  and  absolute  ceiling. 

Testing.  Official  Airplane  Report  Form.  Air  Service  Information  Circular,  vol.  1, 
no.  97,  Sept.  15,  1920,  7  pp.,  1  fig.  Blank  form  for  reporting  characteristics  of 
machine  and  results  obtained  in  tests. 

Wings.  Analysis  of  Wing  Truss  Stresses  including  the  Effect  of  Redundancies,  E.  P. 
Warner  and  R.  C.  Miller.  Nat.  Advisory  Committee  for  Aeronautics,  report 
no.  92,  1920,  pp.,  5  figs.  It  is  concluded  from  considerations  based  on  experi- 
ments and  calculations  that  wooden  members  may  be  omitted  from  considera- 
tion in  work  equations  without  causing  any  serious  error.  Effect  of  stanger 
wires  is  considered  unimportant  when  load  is  approximately  equally  distributed 
between  form  and  rear  trusses.  It  is  believed  that  work  now  done  by  two 
wires  could  be  accomplished  equally  well  by  a  single  one  as  only  very  rarely 
are  both  wires  stressed  at  one  time. 

Developments  in  Wing  Design,  Douglas  Shaw.  Aeronautics,  vol.  19, 
no.  361,  Sept.  16,  1920,  pp.  210-211.  Form  of  wing  with  single  continuous 
high  lift  upper  surface  coupled  with  two  tandem  lower  surfaces  said  to  give 
longitudinal  stability  and  to  have  greater  efficiency  than  ordinary  type. 

The  Touring  Airplane  and  the  Variable  Camber  Wing,  J.  D.  Hdl.  Avia- 
tion, vol.  9,  no.  5,  Oct.  1,  1920,  pp.  159-160,  1  fig.  Suggests  design  of  variable 
camber  airplane. 

AIR   COMPRESSORS 

Turbo-Compressors.  A  New  High-Speed  Turbo  Compressor,  Bandroft  Gore. 
Eng.  &  Min.  J].,  vol.  110,  no.  15,  Oct.  9,  1920,  pp  717-718,  3  figs.  Machines 
designed  for  Argentine  copper  smelter. 

AIRCRAFT  CONSTRUCTION   MATERIALS 

Dopes.  General  Descriptive  Matter  on  Dopes  and  Instructions  for  the  Application 
of  Dope  and  Pigmented  Protective  Coverings.  Air  Service  Information 
Circular,  vol.  1,  no.  44,  July  30.  1920,  5  pp. 

Fabrics.  General  Descriptive  Matter  on  Airplane  Fabrics,  Tapes  and  Cords,  and 
Instructions  for  the  Application  of  Fabric  to  the  Wings.  Air  Service  Informa- 
tion Circular,  vol.  1,  no.  45,  July  30,  1920,  6  pp. 

New  Rubberized  Airship  Fabrics.  India  Rubber  World.  VOL  63,  no.  1, 
Oct.  1,  1920,  p.  25.  Specifications  prepared  by  Manufacturers  Aircraft 
Association. 

On  the  Permeabilitv  i  ncs  and  Films  to  Hydrogen  and  Helium, 

j    c.  Mel  I  v\     w  .  SI  ea,  ana   Dublin  Philo- 

sophical Mag.  and  .11.  Sci.,  vol.  40,  no.  237.  Sep      1920,  pp    272-280 
diffusion  of  hydrogen  through  series  of  balloon  fab 

imentally.      P  ility  of  soap   films  whose   thickness  corresponds  to   red- 

green  stage  was  found  for  helium  to  be  070  liter  d ay 

and  for  h;  peraquarei  <y  at  20  deg.  cent      Diffusion 

hydrogen  through  water  films  fillii  fabric  was 

found  to  i  low;  with  soap  films  showing  interference  colors,  rat 

diffusion  of  both  hydrogen  and  helium  was  considerable. 
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Steel  Tubing.  Report  of  Test  on  Steel  Tubing  and  Wing  Beams  Taken  from  the 
Fokker  D-VII.  Air  Service  Information  Circular,  vol.  2,  no.  104,  Aug.  10, 
1920,  4  pp.,  6  figs. 

AIRSHIPS 

German.  German  Airships.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  4,  Oct.  1920, 
pp.  347-348,  2  figs.  Data  regarding  L  70  class  dirigible;  maximum  diameter, 
79  ft.;  length,  745  ft.;  cubic  contents,  242,000  cu.  ft.;  useful  load,  5714  tons; 
maximum  speed  83K  m.p.h.;  maximum  weight  of  gasoline  carried,  44  tons. 

Rigid  The  Effect  of  Distortion  on  the  Bending  Stresses  in  a  Rigid  Airship,  E.  H. 
Lewitt.  Aeronautics,  vol.  19,  no.  360,  Sept.  9,  1920,  pp.  196-198,  5  figs. 
Derivation  of  formula;,  and  results  of  experiments. 

Vickers  Rigid  Airship  R.  80.  Aeronautics,  vol.  19,  no.  363,  Sept.  30, 
1920,  pp.  243-245,  2  figs.  Designed  for  use  for  long  patrol  cruises  over  sea 
and  particularly  to  obtain  greatest  endurance  and  speed  possible.  Capacity 
is  only  1,250,000  cu.  ft.,  but  airship  is  said  to  give  performance  in  speed  and 
endurance  equal  to  that  of  R.  33  and  R.  34.  Dimensions:  Overall  length, 
530  ft.;  diameter,  70  ft.;  height,  85  ft.;  engines,  four  of  Wolseley-Maybach 
type  of  230  b.hp. 

Schutte-Lanz.  New  Schutte-Lanz  Construction.  Aviation,  vol.  9,  no.  5,  Oct.  1, 
1920.  p.  165.  Airship  has  capacity  of  2,048,360  cu.  ft.,  overall  length  of 
650  ft.  8  in.  and  maximum  diameter  of  75  ft.  6  in.  It  is  provided  with  five 
240-hp.  Maybach  motors  which  give  it  maximum  speed  of  62  m.p.h.  Carrying 
capacity  is  37.5  tons. 

ALCOHOL 

Industrial.  Industrial  Alcohol.  Burnell  R.  Tunison.  Jl.  Franklin  Inst.,  vol.  190, 
no.  3,  Sept.  1920,  pp.  373-420,  24  figs.  Notes  on  manufacture  of  alcohol 
for  industrial  purposes.  Nature  and  scope  of  alcohol  industry  and  vast  number 
of  other  industries  in  which  industrial  alcohol  is  a  necessity  are  pointed  out, 
and  favorable  legislation  concerning  industrial  alcohol  and  stimulation  of 
those  industries  which  have  not  yet  attained  their  proper  expansion  in  United 
States. 

Rkcovery  From  Coke  Oven  Gas.  The  Recovery  of  Industrial  Alcohol  from  Coke 
Oven  Gases.  Gas  World,  vol.  73,  no.  1885,  Sept.  4,  1920,  pp.  13-16,  1  fig. 
Bury  &  Ollander  process  for  recovery  of  ethylene  and  its  homologues  from  gases 
of  distillation  by  use  of  sulphuric  acid  and  subsequently  to  convert  acid  sulphates 
into  industrial  alcohol.  Report  of  Fuel  Economy  Committee  of  British  Assn. 
for  Advancement  of  Science. 

See  also  Automobile  Fuels,  Alcohol. 

ALLOYS 

Magnesium.  New  Magnesium  Alloy  Shows  Much  Promise.  Automotive  Manu- 
facturer, vol.  42,  no.  6,  Sept.  1920,  pp.  33  and  35.  Alloy,  called  Dow  metal, 
brought  out  by  Dow  Chemical  Co.,  Midland,  Mich.  It  is  said  to  contain 
over  90  per  cent  of  metallic  magnesium  and  to  have  specific  garvity  of  1.97 
and  tensile  strength  of  22,000  to  25,000  lb.  per  sq.  in. 

Metallography.  Micrographic  Similarities  Among  Carbon  SWels,  Brasses,  Copper, 
Bronzes  and  Aluminum  Bronzes  (Similitudes  d'aspect  micrographique  existant 
aux  divers  6tats,  entre  les  alliages  fer-carbone  (aciersl,  cuivre-£tain  (bronzes 
d'fitain),  cuivre-zinc  (laitons)  et  cuivre-aluminium  (bronzes  d'aluminium), 
A.  Portevin.  Comptes  rendus  des  Seances  de  l'Aeademie  des  Sciences,  vol.  171, 
no.  6,  Aug.  9,  1920,  pp.  350-353,  3  figs.  Experimental  observations.  Photo- 
micrographs. 

See  also  Aluminum  Alloys. 

Progress  During  War.  Improvements  in  Alloys  and  Metal  Treatment  (Ueber 
Fortschritte  auf  dem  Gebiet  der  Lcgieruugskunde  und  Metallverarbeitung) 
E.  H.  Schulz.  Metall  u.  Erz,  vol.  17,  nos.  10  and  11,  May  22  and  June  8, 
1920,  pp.  229-233  and  251-256.  Brief  review  Of  progress  during  war  in  inves- 
tigation of  constitution  and  recommendations  of  new  alloys,  production 
-  Iting  and  annealing),  treatment  by  swaging  and  annealing,  and  investiga- 
tion of  properties. 

ALUMINUM   ALLOYS 

Vli  mini  si-Copper.  Foundry  Methods  for  Light  Aluminum:  Copper  Alloys,  Robert 
.1  Anderson.  Chcm.  >v  Metallurgical  Eng.,  vol.  23,  no.  15,  Oct.  13,  1920,  pp. 
735-737.  Statement  of  melting  and  alloying  practice  in  vogue  in  America  for 
production  of  no.  12  alloy,  and  discussion  of  apparent  advantages  and  dis- 
advantages in  use  of  copper  or  various  copper-rich  hardeners. 

Manufacture  of  Rich  Copper:  Aluminum  Alloys  or  Hardeners,  Robert  J. 
Anderson.     Chem.    &    Metallurgical   Eng.,   vol.    23,   no.    13,    Sept.   29,    1920, 

go   617-621,  •")  figs.     Describes  methods  in  use  in  aluminum  foundries  of  United 
manufacturing  rich  alloys  of  copper  and  aluminum,  and  details  of 
experiments  carried  out  for  purpose  of  comparing  different  methods. 

Annealing    in     Aluminum     Uronze,      \ustin     ](.     Wilson.      Foundry, 
vol.  W,no.  I9,0d    I,  1920,  pp.  776-778,  9  figs.     Results  of  tests  of  self-annealed 
bronzi 

Haiii  Hardness    of    Certain     Aluminum     Alloys,     I!.     K      Seareh       Metal 

I ■-'  '■   ),  vol.  18,  no.  9,  Sept.    [920,  pp    103  105,  6  figs.     Compilation 

of  i  I     \l     Leon  < ;  in  I  l.l .  .lean  Durand  and  Jean  Galibourg, 

II    de   Metallurgie.      (To  be  concluded.) 

AMMONIA   COMPRESSORS 

Reflections     or  the   Intending   Purchaser  of   Ammonia 

Cold  Storage  &    ti  e    li   o  .  i  ol    16,  no.  2, 

mSsupp   plates      hnprove- 

mpreseors  which  are  outcome 

of  r  nparative  tests  carried  out  by  II.  J.  West 

&  Co.,  England,  and  other  manufacturers. 


APPRAISAL 

Valuation  and.  Appraisal  and  Valuation  of  Properties.  Mech.  Eng.,  vol.  42, 
no.  10,  Oct.  1920,  pp.  549-561  and  p.  597.  Symposium  at  St.  Louis  meeting 
of  Am.  Soc.  Mech.  Engrs.  Papers  given  are:  Rational  Valuation — A  Compar- 
ative Study,  James  Rowland  Bibbins;  Price  Levels  in  Relation  to  Value,  Cecil 
F.  Elmes;  The  Cost  of  Organizing  and  Financing  a  Public-Utility  Project, 
F.  B.  H.  Paine;  The  Construction  Period,  H.  C.  Anderson. 

Systems  of  Instruction.  Programs  of  Apprenticeship  and  Special  Training  in 
Representative  Corporations,  J.  V.  L.  Morris.  Am.  Mach.,  vol.  53,  nos.  13, 
15  and  17,  Sept.  23,  Oct.  7  and  Oct.  21,  1920,  pp.  565-568,  657-559  and  765-766, 
15  figs.  Sept.  23:  System  in  use  in  Schenectady  plant  of  General  Electric  Co'y. 
Oct.  7:  System  in  use  in  plant  of  R.  Hoe  &  Co.,  New  York.  Oct.  21:  System 
of  instruction  given  to  trades  apprentices  and  machine  specialists  by  Mergen- 
thaler  Linotype  Co.,  Brooklyn,  N.Y. 

Alcohol.  Alcohol  Fuel  Patents.  Motor  Traction,  vol.  31,  no.  813,  Sept.  27,  1920, 
pp.  310-311,  3  figs.     Legal  considerations  affecting  their  validity. 

Alcohol-Benzol  Mixtures.  Alcohol-Benzol  Fuels  are  Found  Satisfactory  Abroad. 
Power  Wagon,  no.  191,  Oct.  1920,  p.  22.  Higher  efficiency  and  easier  starting 
is  claimed  for  such  fuels  by  London  General  Omnibus  Co.  who  have  experimented 
with  them  under  service  conditions.  Mixtures  used  have  been  50  per  cent 
alcohol  and  benzol. 

AUTOMOBILES 

Air  Propeller-Operated.  The  Air-Propeller  Automobile  (Das  Luftschrauben- 
Automobil).  Allgemeine  Automobile-Zeitung,  vol.  21,  no.  33,  Aug.  14,  1920, 
p.  23,  1  fig.     Discussion  of  its  advantages  and  disadvantages. 

Aluminum  Parts.  Machining  Aluminum  Automobile  Parts.  Machy.  (N.  Y.), 
vol.  27,  no.  2,  Oct.  1920,  pp.  115-119,  9  figs.  Machining  operations  performed 
in  construction  of  Essex  car  built  by  Hudson  Motor  Car  Co.,  Detroit,  Mich. 

Clutches,  Machining.  Machining  Cluth  Parts  on  Turret  Lathes.  Machy.  (N.Y.), 
vol.  27,  no.  2,  Oct.  1920,  pp.  156-159,  11  figs.  Tooling  equipment  used  in 
plant  of  Borg  &  Beck  Co.,  Chicago,  111.,  for  machining  automobile  clutches. 

Italian  Types.  The  35.8  H.  P.  8-Cylindered  Isotta-Frasehini.  Auto,  vol.  25, 
no.  38,  Sept.  16,  1920,  pp.  962-965,  10  figs.     Italian  type.     (To  be  continued.) 

Specifications.  British  Standard  Dimensions  for  Body  Spaces  and  Frame  Ends 
for  Chassis  for  Private  Automobiles.  British  Eng.  Standards  Assn.,  no.  100, 
1920,  8  pp.,  4  figs.     Specifications  approved  in  March  1920. 

Wheels.     Indestructible  Pressed  Steel  Double  Disc  Wheels.     Automotive   Manu- 
facturer, vol.  42.  no.  6,  Sept.  1920,  pp.  30-31,  1  fig.     Built  on  triangle  principle 
and  equipped  with  Firestone  demountable  rim. 
See  also  Garages;  Tires,  Rubber. 

AVIATORS 

Physiology  of.  Physiological  Effects  of  Insufficient  Oxygen  Supply,  J.  Barcroft. 
Nature  (Lond.),  vol.  106,  no.  2656,  Sept.  23,  1920,  pp.  125-129.  From 
presidential  address  delivered  at  Physiology  Section,  British  Assn.  for  Advance- 
ment of  Science. 
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BALLOON   FABRICS 

Firephoofing.  The  Fireproofing  of  Sacking,  Tent  Linen  and  Balloon  Material 
(Die  Impragnierung  von  Sackstoffen,  Zeltleinen  und  Ballonstoffen  gegen 
Feuer),  W.  Hacker.  Feuerwehrtechnische  Zeitschrift,  vol.  8,  nos.  13-14,  July 
5-20,  1920,  pp.  109-112.  Of  all  the  media  for  rendering  textiles  fireproof, 
ammonia  sulphate  and  ammonium  phosphate  are  said  to  be  the  most  expedient. 
Description  of  various  foreign  and  domestic  patents. 

BEAMS 

Calculation  of  Size.  Short  Cut  to  Accurate  Calculations,  E.  I.  Freese.  Am. 
Architect,  vol.  118,  no.  2336,  Sept.  29,  1920,  pp.  416-418,  2  figs.  Tables  for 
calculating  sizes  of  timber  beams  and  steel  firders. 

Reinforced-Concrete.  Control  Cement  Content  by  Field  Beam  Tests.  Marshall 
G.  Findley.  Eng.  News-Rec,  vol.  85,  no.  15,  Oct.  7,  1920,  pp.  703-704,  2  figs. 
Machine  devised  on  New  Orleans  inner  harbor  canal,  which  measures  breaking 
load  of  large  concrete  beams. 

BEARINGS 

Expanding  of.  Expanding  Bronze  Bearings,  C.  M.  Cross.  Elec.  Jl.,  vol.  17,  no.  10, 
Oct.  1920,  pp.  452-453,  1  fig.  Method  for  expanding  loose  armature  bearings 
of  electric  motors. 

Self-Lubricating  Bushings.  New  Bearing  Material  Announced  after  6  Years' 
Tests,  Charles  H.  Fish.  Belting  &  Transmission,  vol.  17,  no.  7,  Oct.  5,  1920, 
pp.  37-38.  Description  of  cellugraph,  a  self-lubricant  bushing  made  of  hard 
wood  impregnated  by  long  and  carefully  followed  chemical  treatment,  which 
is  said  to  form  basis  of  practically  inexhaustible  supply  of  lubricant. 

BEARINGS,   BALL 

Load-Carrying  Capacity.  Load-Carrying  Capacity  of  the  Single-Row  Groove- 
Type  Ball  Bearing,  Arvid  Palmgren.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  4, 
Oct.  1920,  pp.  335-339,  9  figs.  Methods  of  investigating,  both  theoretically  and 
experimentally,  carrying  capacity  of  ball  bearings,  followed  by  SKF  Co., 
Gothenburg,  Sweden. 

Standard  Allowances.  Ball  Bearing  Allowances  (Kugellagerpassungen),  Friedrich 
Weidmann.  Betrieb,  vol.  2,  no.  13,  July  1920,  pp.  325-330,  4  figs.  Critical 
discussion  of  the  allowances  heretofore  employed  for  ball  bearings  and  recom- 
mendations for  the  development  of  a  unit  system,  taking  into  consideration 
the  work  of  the  German  Industry  Committee  on  Standards  (NDI). 
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BLAST-FURNACE   GAS 

Analysis.  Blast-Furnace  Gas  Analysis  and  the  Phenomena  in  Blast  Furnaces 
(Gichtgasanalyse  unci  die  Vorgange  im  Hochofen),  H.  Jiiptner.  Berg-  u. 
Huttenmannisches  Jahrbuch,  vol.  68,  no.  1,  1920,  pp.  1-48,  3  figs.  Writer 
seeks  to  draw  conclusions  rewarding  these  phenomena  from  the  composition  of 
blast-furnace  gas,  basing  his  calculations  on  the  volume-percentage  composi- 
tion rather  than  on  the  weights  of  the  constituents  of  gas,  as  heretofore 
commonly  done. 

Cleaning.  New  Multi-Centrifugal  Gas  Cleaner.  A.  R.  Schulze.  .Blast  Furnace  & 
Steel  Plant,  vol.  8,  no.  10,  Oct.  1920,  pr>.  553  and  574.  1  fig.  New  development 
used  at  Mingo  and  Bellaire  works  of  Carnegie  Steel  Co.  which  does  away  with 
losses  caused  by  wet  washing  blast-furnace  gas. 

Rough^Cleaning  of  Blast-Furnace  Gas  at  Skinningrove  by  the  Lodge 
Electrostatic  Process,  A.  Hutchinson  and  E.  Burv.  Iron  and  Steel  Inst., 
Meeting,  Sept.  21-22,  1920,  paper  no.  9,  18  pp.,  4  figs."  It  is  said  that  with  80  to 
85  per  cent  of  electrostatic  plant  at  work,  remainder  awaiting  electrical  equip- 
ment dust  in  gas  has  been  reduced  from  5  to  6  gr.  per  cum.  in  dirty  gas  to  0.8 
to  1.1  gr.  in  cleaned  gas,  and  that  above  results  bave  been  attained  with  total 
fuel  consumption  corresponding  with  50  kw.  only.  It  is  added  that  no  power 
is  necessary  for  pumping  water  or  for  moving  gas  through  system  and  recovery 
is  effected  of  48  to  50  tons  per  week  containing  27  per  cent  KCI. 

BLAST   FURNACES 

Heat  Supply.  Variations  in  the  Heat  Supplied  to  the  Blast-Furnace,  and  their 
Effect  on  the  Fuel  Consumption,  W.  W.  Hollings.  Iron  and  Steel  Inst.. 
Meeting,  Sept.  21-22,  1920,  paper  no.  6,  12  pp.  It  is  concluded  from  analytical 
premises  set  forth  in  paper  that  for  countries  with  such  low  average  absolute 
moisture  as  England  it  does  not  pay  to  install  dry-blast,  and  that  crushing  of 
materials  of  charge  to  uniform  size  may  be  expected  to  result  in  considerable 
economy  of  fuel  required  per  ton  of  pig  iron. 

Safety  in  Operation.  Safe  Practices  in  Blast  Furnace  Operations,  L.  A.  Touzalin. 
Iron  Age,  vol.  106,  no.  16,  Oct.  14,  1920,  pp.  971-972.  Gas  most 
serious  hazard.  Need  of  care  in  use  of  helmets.  Hot-metal  and  cinder  burns. 
Skip  hoist  cause  of  accidents.  From  address  delivered  before  Nat.  Safety 
Council. 

Smelting  Costs  and  Values.  Calculation  of  Unit  Smelting  Costs  and  Values, 
C.  A.  Grabill.  Eng.  and  Min.  Jl.,  vol.  110,  no.  13,  Sept.  25,  1920,  pp.  615-620. 
Calculation  of  blast-furnace  charges  and  costs,  fixed  vs.  operating  expenses 
and  their  effect. 

BLIND 

Employment.  Blind  Workers  Prove  Efficient,  Eva  B.  Palmer.  Can.  Machy., 
vol.  24,  no.  14,  Sept.  30,  1920,  pp.  297-299,  4  figs.  It  is  said  that  69  operations 
are  successfully  accomplished  by   blind  workers  employed  at  Cleveland  shops. 

BOILER   FIRING 

See  Pulverized  Coal,  Boiler  Firing. 

BOILERS 

Electrically  Heated.  Making  Steam  Electrically  in  Switzerland,  E.  J.  Constam- 
Gull.  Power,  vol.  52,  no.  15,  Oct.  12,  1920,  pp.  596-598,  5  figs.  Performance 
data  on  electrically  fired  steam  boilers  in  Switzerland.     Description  of  boilers. 

Tubes.  Segregation  in  Bars  for  Steel  Tubing,  Harold  D.  Newell.  Chem.  &  Metal- 
lurgical Eng.,  vol.  23,  no.  15,  Oct.  13,  1920,  pp.  745-746,  4  figs.  Results  of 
examination  for  segregation  in  acid  and  basic  steel  ingots  for  boiler-tube 
steel  with  and  without  additions  of  aluminum  in  ladle.  It  is  concluded  that 
when  no  aluminum  is  added,  excessive  segregation  usually  occurs  down  central 
part  of  ingot  anywhere  from  6  in.  from  top  to  half-way  down  entire  ingot, 
sulphur  tending  to  segregate  the  most,  then  phosphorus,  carbon  and  finally 
manganese. 

See  also  Corrosion,  Boilers;  Furnaces,  Boiler;  Locomotive  Boilers. 

BOILERS.   WATER-TUBE 

Houghton's  Patent.  Houghton's  Patent  Water-Tube  Boilers.  Steamship,  vol  32, 
no.  376,  Oct.  1920,  pp.  87-88,  6  figs.  Invention  relates  to  water-tube  boilers 
of  type  in  which  down-comer  and  up-comer  tubes  communicate  with  common 
water  vessel.  Water  drum  is  fitted  with  guide  tube  arranged  eccentrically 
therein  so  that  water  from  down-comer  tubes  passes  under  or  round  said  guide 
tube  before  reaching  up-comer  tubes,  thereby  ensuring  uninterrupted  flow  in 
direction  required. 

BRASS 

Bar  Stock,  Weight  of.     See  Steel,  Bar  Slock,  Weight  of. 

Cobalt.  Cobalt  Brasses  (Les  laitons  au  cobalt),  Leon  Guillet.  Revue  dc  Mi'-tal- 
lurgie,  vol.  17,  no.  7,  July  1920,  pp.  494-500,  13  figs.  Macrographic  and 
micrographic  analyses,  and  study  of  mechanical  properties  of  alloys  with 
different  cobalt  contents. 

Electrodeposition  of.  The  Electrodeposition  of  Brass  from  Cyanide  Solutions, 
Alfred  L.  Ferguson  and  Earl  G.  Sturdevant.  Gen.  Meeting  Am.  Electrochem, 
Soc,  Sept.  30-Oct.  2,  1920,  paper  no.  12,  pp.  87-122,  7  figs.  It  is  established  as 
result  of  experimental  work  that  increase  in  ratio  of  copper  to  zinc  in  solution 
increases  percentage  of  copper  in  deposit,  that  solutions  of  high  metal  content 
are  more  satisfactory  than  dilute  solution,  and  that  increase  in  temperature 
decreases  cathode  polarization  and  consequently  increases  percentage  of 
copper  in  deposit. 


1  I  LSES,  Influence  of.  The  Influence  of  Gases  on  High-*  iradi-  Brass,  T.  G.  Bamford 
and  W.  E.  Ballard.  Eng.,  vol.  110,  no.  2855,  Sept  J  7.- 19120,  pp.  390-394,  6  figs. 
Experimental.  It  is  concluded  that  in  ordinary  foundry  practice,  using  coke- 
fired  natural  draught  wind  furnace,  it  is  impossible. to  impair  seriously  mecani- 
cal  properties  of  casting  by  overheating.  It  is  said  that  cooling  metal  to 
within  40  deg.  cent,  of  liquidus  will  certainly  ruin  mechanical  properties  of 
high-grade  brass  which  has  been  melted  in  ordinary  furnace  atmospheres 
and  will  probably  render  casting  porous.  A  minimum  temperature  of  1150 
deg.  cent,  is  recommended  for  casting  tubes  50:  29:1..  (Abstract).  Papep 
read  before  Inst,  of  Metals.  . 

Nickel.  New  Researches  on  Nickel  Brass  (Nouvelles  recherches  sur  les  laitons 
au  nickell,  Leon  Guillet.  Revue  de  Metallurgie,  vol.  17,  no.  7,  July  1920, 
pp.  484-493,  17  figs.  Macrographic  and  micrographic  analyses  .and  determina- 
tion of  variation  of  strength  and  resilience  with  nickel  content. 

BRASS   FOUNDING 

English  Practice.  Notes  on  Brass  Foundry  Practice  at  Messrs.  Yickers,  Ltd., 
Barrow-in-Furnaces,  H.  B.  Weeks.  Eng.,  vol.  110,  no.  2855,  Sept.  17,  1920.' 
pp.  389-390.     Paper  read  before  Inst,  of  Metals.  . -.  1 

t 
BUILDING   CONSTRUCTION 

Clay-Core  Walls.  Clay  Construction  (Der  Lehmbau),  K.  Dummlcr.  Ziegelwelt. 
vol.  51,  no.  27,  July  10,  1920,  pn.  301-304,  9  figs.  Writer  suggests  use  of 
bricks  as  facing  for  clay-core  walls,  and  recommends-  use  of  quarter  bricks 
therefor.  :    . 

Costs.  Curves  of  Building  Cost  Increases  Used  in  Valuation  Work,  F.  E  Barnes. 
Eng.  New-Ree.,  vol.  85,  no.  15,  Oct.  7,  1920.  pp.  702-703.  2  figs.  Based  on 
data  compiled  by  valuation  engineer  of  New  York  Central  lines.  Frame  and- 
brick  structures  are  considered.  .  - 

New  York  City.  Ten  Year's  Building  and  Housing  Activity  in  New  York.  Eng. 
News-Rec.,  vol.  85,  no.  13,  Sept.  23,  1920,  pp.  598-599,  1  fig.     Statistics. 


CABLES,   ELECTRIC 

Unipolar.  Unipolar  Cables  with  Lead  Covering  (Cables  unipolaires  sous  enveloppe 
de  plomb),  P.  Capdeville.  Revue  generale  de  1'Electricite,  vol.  8,  no.  11,  Sept. 
11,  1920,  pp.  339-344,  11  figs.  Application  of  theory  worked  out  in  Revue 
generale  de  1'Electricite,  Aug.  7,p.l77  to  three-phase  line  to  transport  30,000  kw. 

CANAL   BOATS 

See  River  Vessels .  Coal  Barges. 

CANNON  '     . 

Gearing  to  Aeroplane  Engines.  Report  of  Test  of  37-mm.  Automatic  Cannon  in 
Cannon  Engine.  Air  Service  Information  Circular,  vol.  1,  no  32,  May  5, 
1920.  pp.  6,  6  figs.  At  slow  speeds  of  operation  of  engine,  cannon-hopper 
pasting  vibrates  sufficiently  to  seriously  affect  fire.  At  normalopcrating  speed 
of  engine  vibration  continues  and  prevents  proper  rate  of  automatic  fire  of 
cannon.     Firing  of  cannon  has  no  apparent  effect  on  operation  of  engine. 

CARBON   BLACK 

Manufacture.  The  Channel  Process  of  Making  Carbon  Black.  II ov  O.  Neal. 
Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  15,  Oct.  13,  1920,  pp.  729-734,  12  figs. 
Details  of  plant  construction. 

CARBURIZATION 

Copper  Plating  and  Depth  of.  The  Effect  of  Depth  of  Copper  Plating  on  Car- 
burization,  F.  P.  Zimmerli.  Mech.  Eng.,  vol.  42,  no.  10,  Oct.  1920.  pp.  565-566 
and  p  602,  6  figs.  Experimental  determination  of  least  amount  of  copper 
which  must  be  plated  on  piece  of  steel  in  order  that  within  specified  time 
no  carbon  shall  have  penetrated  through  coating  and  gone  into  steel.  It  was 
found  that  the  depth  of  copper  plating  for  ordinary  work  need  not  be  over 
0.0002  in.,  or  with  100  per  cent  safety  factor,  O.OOOi  in.,  and  it  is  believed  that 
very  often  lesser  thickness  would  be  sufficient. 

CARS,   FREIGHT 

Draft-Gear  Tests.  Draft-Gear  Tests,  U.S.R.A.,  Ky.  Rev  ,  vol  67;  no.  14,  Oct.  2, 
1920,  pp.  506-510,  4  figs.  Charts  of  impact  tests  made  at  plant  of  Symington 
Co.  at  Rochester,  N.  Y.     (Continuation  of  serial.) 

CARS,   TANK 

Unloading.  Rules  for  Unloading  Tank  Cars  of  Inflammable  Liquids.  Oildom, 
vol.  11.  no.  10,  Oct.  1920.  p.  13.     Instruction  for  unload]  PBof  inflam- 

mable liquids,  embodying  modifications  suggested   by   petroleum    industry  in 
response  to  American  Petroleum   fnst.'s  circulars  coirtaiuim'  tentative  draft. 


See  Carburization . 


CASE-HARDENING 


QAS1     [RON 


Ei.ectric-Furnaci:    Refining      Electric   Furnac.  Sulphur    Pi 

Cast  Iron,  George   K.   Elliott,      Iron  Age,  vol:  10B,  no.   15,, Oct     7.   1920,  pp. 
919-920.     It  is  held  I  refining  means  be'ttei  castings  and  less  man- 

ganese consumption.     Very  low  sulphur  is  not  considered  necessary       I 
read  before  Am.  Foundrymcn's  Assn. 

Resevrch  on.     Future  Research  on  I  II     uuln-us      I  ns    and  Indus. 

Management,  vol.  4  no.  13  Sept.23.1920  p  397.     Points  out  field  of  reeearch. 
such  aa  determination  of  dilatation  cui  i  itions 

and  investigations  on  cupola  slags.     From  paper  read  before  Annual  Conference 
of  Instn.  of  British  Foundn, 
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CASTINGS 

Non-Ferrous.  Heat  Control  in  Non-ferrous  Melting,  John  Arnot.  Foundry,  vol.  48, 
no.  19.  Oct.  I,  1920.  pp.  766-767.  Influence  exerted  by  temperature  at  pouring 
in  quality  of  non-ferrous  castings.  British  methods  of  measuring  temperature 
are  outlined  and  instruments  described.  Paper  read  before  Instn.  British 
Foundrymen. 

CEMENT.   PORTLAND 

}-"i'ecificationk.  British  Standard  Specification  for  Portland  Cement.  British  Eng. 
Standards  Assn.,  no.  12,  1920,  18  pp.,  6  figs.  Specifications  approved  on  Aug.  5, 
1920. 

Tests.  On  I.ong-Time  Tests  of  Portland  Cement,  Hydraulic  Lime,  and  Volcanic 
Ashes,  I.  Hiroi.  Jl.  College  of  Eng.,  Tokyo  Imperial  University,  vol.  10,  no.  7, 
June  30,  1920,  pp.  155-172,  32  figs,  on  10  supp.  plates. 

CHEMICAL   INDUSTRY 

Developments.  Recent  developments  in  Chemical  Plant  and  Machinery,  W.  B. 
Davidson.  Chern.  Trade  Jl.  &  Chem.  Engr.,  vol.  67,  no.  1741,  Oct.  2,  1920, 
pp  435-438.  Developments  in  England  in  manufacture  of  sulphuric  acid, 
developments  in  Cerman  chemical  plant,  and  survey  of  patents  and  inventions. 

New  York  Exposition.  Sidelights  on  the  Chemical  Exposition.  Chem.  and 
Metallurgical  Eng.,  vol.  23.  no.  14,  Oct.  6,  1920.  pp.  653-657,  4  figs.  Notes 
on  new  developments  as  featured  at  Sixth  National  Exposition  held  in  New 
York,  September  20  to  25. 

CHRONOMETERS 

Regulating  Mechanism.  Regulating  Mechanism  of  Chronometers  (Sur  les  organcs 
if  giants  des  chronomdtres) .  Jules  Andrade.  Comptes  rendus  des  Seances  de 
l'Acadeinie  des  Sciences,  vol.  171,  no.  9,  Aug  30,  1920,  pp,  458-461.  Proposed 
simplification  of  present  system  employing  spiral  springs. 

CENTRAL  STATIONS 

Coal  Storage.  Effect  of  Coal  Situation.  Elec.  World,  vol.  76,  no.  16,  Oct.  16,  1920, 
pp.  772-775.  Reports  from  54  central  stations  show  storage  one-thrid  normal. 
Prices  average  176  per  cent  higher,  economy  and  boiler  rating  are  much  impaired 
and  operating  difficulties  are  greatly  increased. 

Financing.  Central-Station  Financing,  H.  M.  Addinsell.  Elec.  World,  vol.  76, 
no.  15,  Oct.  9,  1920,  pp.  725-727.  Proper  ratio  of  debt  to  capitalization  and 
of  earnings  to  interest.  From  paper  read  before  Assn.  of  Edison  Illuminating 
Companies. 

COAL 

Distillation  of.  Extraction  of  Different  Products  from  Distillation  of  Coal. 
Process  and  installations  of  the  Society  du  Gaz  de  Paris  (L'extraction  des  diffe- 
rents  produits  de  la  distillation  de  la  houille.  Procfdes  et  installations  de  la 
Society  du  Gaz  de  Paris).  A.  Grebel.  Genie  Civil,  vol.  77,  no.  9,  Aug.  28,  1920, 
pp.  105-170,  13  figs.     Recuperation  of  naphthalene  and  benzol. 

Economic  Selection  op.  Economic  Selection  of  Coal,  A.  L.  Booth.  Iron  and 
Steel  Inst.,  Meeting,  Sept.  21-22,  1920,  paper  no  la,  9  pp.,  16  figs,  on  supp. 
plate.  Photomierographic  studies  of  coal  and  conclusions  as  to  their  suitability 
for  various  kinds  of  work.  Only  coals  in  commercial  use  in  England  are 
considered.  It  is  determined  for  example,  that  Humic  coals,  which  contain 
fair  proportion  of  cuticle  or  spores,  are  most  suitable  for  steam  raising. 

Storage.  Bituminous  Coal  Storage  Practice,  H.  H.  Stoek,  C  W.  Hippard,  W.  D. 
Langrty.  University  of  Illinois  Bui.,  Eng.  Experiment  Station,  Bui.  no. 
1  H>.  157  pp.,  75  figs;  Data  obtained  from  replies  received  from  questionnaire 
sent  to  representative  individuals  and  companies,  from  investigations  made 
by  writers  of  fires  in  coal  piles  which  have  occurred  in  various  parts  of  the 
county,  and  from  information  furnished  by  Fuel  Conservation  Section  of 
U    8.  Railroad  Administration. 

COAL   GAS 

Adding  Water. GAS  TO.  Advantages  and  disadvantages  of  Adding  Water  Gas  to 
Illuminating  Gas  (Avantages  et  inconvenients  de  l'adjonction  du  gaz  a  l'eau 
au  gaz  declairage),  II  Pfeiffer.  Journal  des  Usincs  a  Gaz,  vol.  44,  nos.  16 
and  17.  Aug.  20.  and  Sept.  5,  1920,  pp  253-255  and  266-271.  Conference 
delivered  before  Union  of  Gas  and  Water  Technicians  of  Saxony  and  Thuringia. 
From  .lourrnal  fur  Gasbeleuchtung. 

Firedamp.  Effects  of  Earth  Pressure  in  Coal  Mining  ((Quelques  effete  de  pressions  de 
terrains  dans  les  exploitations  houilleres),  L.  Morin.  Bulletin  et  comptes 
rendus  n,ensiiel>  ile  la  Soeietc  de  1' Industrie  minerals,  vol.  17,  no.  3,  May-June 
1920,  pp.  22!/-274,  2  figs.  Sudden,  disengagements  of  firedamp  are  explained 
as  resulting  from  mechanical  actions  on  coal  produced  by  great  pressures  it  has 
borne  in  terrestrial  movements,  as  also  from  pressures  to  which  it  might  have 
been  subjected  in  recent  times.  It  is  therefore,  concluded  that  study  of 
instantaneous  vibrations  of  firedamp  should  be  linked  with  examination 
of  pressures  that  luvr  existed  in  region.  Points  to  consider  in  coal  mining 
for  preventing  sudden  escape  of  firedamp  are  also  formulated. 
See  also  Mine  Hesrue  Work. 


COAL    MINING 


<    MM. 


Removing  Boiler  Asb  Burned  Coal  and  Slate  from  the  Coal  in  a  Culm  Bank, 
Dever  C  Ashmcitd.  Coal  Age,  vol.  IK,  no.  16,  Oct.  14,  1920,  pp.  796-798, 
3  tigs.     1  rODlems  involved  in  preparation  of  anthracite  from  culm  banks. 

Smim/im.  A  Modern  Coal  Stripping  Installation,  Excavating  Engr,  vol  14, 
no  8,  '»,!  1920.  pp.  B69-961,  2  figs.  Description  of  allied  Coal  Co.'s  instal- 
ation  in  Ohio  with  special  reference  u,  operation  of  coal-stripping  and  coal- 
loading  sIiovcib. 

,SVe  oho  ErjAouives.  Safety  Devices. 


COAL  POCKETS 

Design.  Coal  Pockets — A  Construction  Opportunity,  W.  G.  Kaiser.  Concrete, 
vol.  17,  no.  4,  Oct.  1920,  pp.  120-122,  5  figs.  Coal  pockets  equipped  with 
power-driven  conveyors  for  unloading  coal  from  cars  into  bins  and  with  gravity 
chutes  for  transferring  it  from  bins  to  wagons  or  trucks  for  delivery. 

COAL  STORAGE 

Fires.  Typical  Fires  in  Stored  Coal,  W.  D.  Langtry.  Power,  vol.  52,  no.  14,  Oct.  5, 
1920,  pp.  546-547,  10  figs.  From  records  of  fires  compiled  by  U.  S.  Fuel 
Administration  for  Illinois. 

COMBUSTION 

Air  Preheaters.  Recuperation  of  Heat  in  Products  of  Combustion  with  Air 
Preheaters  (Sur  la  recuperation  de  chaleur  sensible  dans  les  produits  de  la 
combustion  par  l'emploi  de  l'air  chaud),  G.  Bastien.  Chaleur  et  Industrie, 
no.  5,  July-Aug.  1920,  pp.  297-301.  Results  of  tests  showing  economical 
value  of  air  preheaters. 

CONCRETE 

Aggregates,  Proportioning.  Surface  Area  of  Sand  Determined  by  Volume- 
Moisture  Relations,  R.  B.  Young  and  W.  D.  Walcott.  Eng.  World,  vol.  17, 
no.  4,  Oct.  1920,  pp.  243-245,  5  figs.  Results  of  tests  carried  out  in  laboratories 
of  Hydro-Electric  Power  Commission  of  Ontario  as  part  of  extended  research 
being  conducted  there  into  problem  of  concrete  proportioning. 

Aggregates,  Testing.  Making  sure  of  the  Concrete  Batch.  Sci.  Am.  vol.  123, 
no.  15,  Oct.  9,  1920,  p.  379,  1  fig.  Apparatus  for  testing  aggregates,  developed 
at  United  States  Bur.  of  Public  Roads. 

Alkali  Soils,  Action  of.  Concrete  in  Alkali  Soils  and  Waters,  A.  S.  Dawson.  Jl. 
Eng.  Inst,  of  Canada,  vol.  3,  no.  10,  Oct.  1920,  pp.  476-493.  Experimental 
work  by  Concrete  Committee  of  Eng.  Inst,  of  Canada.  It  has  so  far  been  found 
that  in  concrete  of  high  density,  where  absorption  of  alkali  ground  water  is 
mainly  at  surface  of  concrete,  action  is  relatively  slow  and  is  largely  in  the 
nature  of  surface  action,  gradually  extending  to  interior;  presence  of  alkali  soil 
solutions  does  not  retard  setting  of  cement;  action  is  more  rapid  in  weaker 
mixtures  and  mixtures  of  low  density. 

Research.  Notes  on  Recent  Developments  in  Concrete,  H.  C.  Boyden.  Jl.  Am. 
Water  Works  Assn.,  vol.  7,  no.  5,  Sept.  1920,  pp.  672-682.  Research  work 
conducted  at  Structural  Materials  Research  Laboratory  at  Lewis  Institute, 
Chicago. 

CONCRETE  BLOCKS 

Brick  vs.  Comparative  Cost  of  Laying  Block  and  Brick,  A.  J.  R.  Curtis.  Concrete, 
vol.  17,  no.  4,  Oct.  1920,  p.  130,  1  fig.  Figures  obtained  in  actual  cases  show 
greater  economy  of  concrete  block. 

CONCRETE   CONSTRUCTION 

Portable  Track  and  Cars  for.  Use  of  Portable  Track  and  Cars  in  Concrete 
Construction,  William  Wren  Hay.  Concrete,  vol.  17,  no.  4,  Oct.  1920,  pp. 
128-130,  1  fig.     Table  giving  costs  of  loading  and  unloading  materials. 

CONCRETE   CONSTRUCTION,    REINFORCED 

Office  Builddings.  Reinforced  Concrete  Office  Buildings  for  New  York  City. 
Eng.  World,  vol.  17,  no.  4,  Oct.  1920,  pp.  233-235,  1  fig.  Proportions  for 
concrete  used  in  building  under  construction  for  Western  Electric  Co.  are 
generally  1:  2:  4  but  in  certain  columns  richer  mixture  is  used.  Specifications 
require  use  of  1  J^  in.  stone. 

CONCRETE,   REINFORCED 

Flat-Slab.  Concrete  Flat  Slab  Regulations.  Eng.  World,  vol.  17,  no.  4,  Oct. 
1920,  pp.  239-240.     Adopted  by  New  York  City  as  standard. 

Roof  Trusses.  Concrete  Trusses  and  Cantilever  Girders  in  Theatre.  Eng.  News- 
Rec  vol.  85,  no.  13,  Sept.  23.  1920,  pp.  604-605,  4  figs.  Roof  cost  reduced  by 
substituting  concrete  for  steel.  Balcony  has  heavy  girders  and  long  cantilevers 
in  theatre  at  Cleveland,  O. 

CONDENSERS,   STEAM 

Naval  Service  Experience  with  Condensers.  G.  B.  Allen.  Shipbuilding  &  Ship- 
ping Rec.,  vol.  16,  no.  14,  Sept.  30,  1920,  pp.  395-396;  also  Eng.,  vol.  110, 
no.  2856,  Sept.  24,  1920,  pp.  423-424,  1  fig.  Analysis  of  causes  of  failure  of 
naval  condenser  tubes,  with  suggestions  as  to  their  prevention.  Paper  read 
before  Inst,  of  Metals. 

CORROSION 

Iron  and  Steel.  The  Influence  of  Copper,  Manganese  and  Chromium  and  Some 
of  their  Combinations  on  the  Corrosion  of  Iron  and  Steel,  E.  A.  Richardson 
and  L.  T.  Richardson.  Gen.  Meeting  of  Am.  Electrochem,  Soc,  Sept.  30-Oct. 
2,  1920,  paper  no  13,  pp.  123-125,  6  figs. 

CRANKCASES 

Machining  Operations.  Machining  Operations  on  a  Six-Cylinder  and  Crankcase 
Block,  P.  M.  Heldt.  Automotive  Industries,  vol.  43,  no.  15,  Oct.  7,  1920, 
pp.  712-716,  12  figs.  Practice  of  casting  top  half  of  crankcase  integral  with 
cylinder  block,  first  applied  in  connection  with  four-cylinder  engines,  has 
recently  been  adopted  for  six-cylinder  construction.  Milling  and  drilling  work 
which  has  to  be  done  on  block  in  preparation  for  attachment  of  other  parts 
is  described. 
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CRIPPLES 

Training  of.     See  Disabled  Men,  Training  of. 

CUPOLAS 

Blowers.  Modern  Two-Cupola  Foundry  at  North  Tonawanda.  Iron  Ag<\  vol.  100, 
no.  17,  Oct.  21,  1920,  pp.  1042-1043,  1  fig.  Cupola  blower  has  double  use, 
including  removal  of  gases  and  smoke,  in  new  Pierce-Brown  plant. 

CURRENT   MOTORS 

See  Irrigation,  Current  Motors  for. 

D 

DAMS 

Concrete.  Using  6-in.  Bank  Run  Aggregate  on  Stevenson  Dam.  Eng.  News-Rec, 
vol.  85.  no.  14.  Sept.  30.  1920.  pp  638-640,  4  figs.  Large  size  gravel  dug 
by  steam  shovel  from  nearby  pit  and  made  into  concrete  chuted  into  place 
on  Connecticut  hydro-electric  development. 

Construction  op.  The  Construction  of  Earth  and  Concrete  Dams  (La  construc- 
tion des  barrages  en  terre  et  en  maconnerie).  G6nie  Civil,  vol.  77,  nos.  11 
and  12,  Sept.  11  and  18,  1920,  pp.  205-211  and  230-232,  30  figs.  Survey  of 
developments  as  shown  in  types  recently  built  in  France,  Germany,  Italy, 
Australia  and  United  States. 

Hydraulic  Fill.  Hydraulic  Fill  at  the  Miami  Conservancy  Dams — III,  C.  S. 
Hill.  Eng.  News-Rec,  vol.  85,  no.  13,  Sept.  23,  1920,  pp.  600-603,  9  figs. 
Discharge  pipe  life  increased  by  using  high  carbon  steel.  Friction  heads  of 
10  to  17  ft.  developed  in  pumping  heavy  glacial  drift. 

DIESEL  ENGINES 

German  Submarines.  Modern  German  Submarine  Diesel  Engines  (Neuere  deutsche 
Unterseeboots-Dieselmaschinen),  Max  W.  Gerhards.  Motorwagen,  vol.  23, 
nos.  14,  15,  19  and  20,  May  20,  31,  July  10  and  20,  1920,  pp.  237-251,  264-269, 
343-347  and  360-365,  46  figs.  Discussion  of  interesting  features  of  their  con- 
struction; details  of  up-to-date  engines  of  the  Krupp  Corp.,  Daimler  Motor 
Co..  Korting  Bros.,  Ltd.,  German  General  Elec.  Co.,  Benz  &  Co.,  etc.,  with 
diagrams  showing  their  working  efficiency. 

Marine.  Worthington  2,400-Horsepower  Marine  Diesel,  Power,  vol.  52,  no.  13, 
Sept.  28,  1920.  pp.  506-509,  6  figs.  Engine  is  of  vertical  single  acting  cross-head 
type  and  has  six  cylinders  mounted  on  cast-ron  A-frames,  which  in  turn  are 
mounted  on  bedplate  or  base,  General  dimensions  are:  b.hp.,  1750;  mechanical 
efficiency  75  per  cent;  bore,  29  in;  stroke  46  in.;  compression,  500  lb.;  injection, 
900  lb. ;  total  weight,  339 14  tons. 
See  also  Semi-Diesel  Engines. 

DISABLED   MEN 

Training  of.  The  Psychology  of  Industrial  Convalescence,  E.  L.  Collis.  Eng. 
&  Industrial  Management,  vol.  4,  no.  14,  Sept.  30,  1920,  pp.  434-437.  Treat- 
ment of  physical  disorders  by  adopting  system  of  graduated  work  after  initial 
period  of  rest. 

DISTILLATION 

Fractional.  Modern  Ideas  of  Distillation  and  Rectification  (Idees  modernes  sur 
la  distillation  et  la  rectification),  C.  Berthelot.  Chaleur  et  Industrie,  no.  5, 
July-Aug.  1920,  pp.  274-281,  7  figs.     Chenard  process  for  fractional  distillation. 

DOCKS 

Outfitting  Dock.  The  Outfitting  Dock,  Ralph  L.  Paddock.  Int.  Mar.  Eng.,  vol.  25, 
no.  10,  Oct.  1920,  pp  809-811,  1  fig.  Chart  showing  length  of  outfitting  dock 
required  for  various  dock  capacities  and  weeks  of  outfitting. 

DRAINAGE 

Diagrams  for.  New  Diagrams  for  Drainage  Work,  J.  CD  Taylor.  Can.  Engr., 
vol  39.  no.  14,  Sept  30,  1920,  pp.  383-384,  2  figs.  Simplification  of  nomo- 
graphic curves  for  designing  ditches  by  Kutter's  formula. 

DRILLING 

High  Production.  Continuous  Production  Drilling,  Machy.  (N.  Y.),  vol.  27,  no.  2. 
Oct.  1920,  pp.  131-134.  12  figs.  Methods  whereby  high  production  is  obtained 
in  drilling.     Based  upon  practice  of  Baker  Bros  ,  Toledo,  Ohio. 

DRYDOCKS 

Floating.  Motors  for  Operating  Floating  Dry  Docks,  William  H.  Easton.  Int. 
Mar.  Eng.,  vol.  25,  no.  10,  Oct.  1920.  pp.  794-797,  7  figs.  Advantages  of 
electric  motors  for  opening  machinery  of  floating  drydocks. 

E 

EARTH 

Pressure.  Old  Earth-Pressure  Theories  and  New  Test  Results,  Charles  Terzaghi. 
Eng.  News-Rec,  vol.  85.  no.  13,  Sept.  23,  1920,  pp.  632-637,  10  figs.  It  is 
concluded  from  technical  investigations  and  results  obtained  in  experimental 
measurements  that  earth-pressure  against  perfectly  rigid  wall  is  fairly  indepen- 
dent of  density  of  backfilling.  Its  value  for  sand  is  expressed  by  means  of 
numerical  formula. 

Electrostatically  Coupled.  Electrostatically  Coupled  Circuits,  Louis  Cohen. 
Proc  Inst.  Radio  Engrs.,  vol.  8,  no.  5,  Oct.  1920,  pp.  434-440.  Expressions 
of  secondary  frequencies,  secondary  current,  and  secondary  resonance  current 
of  electrostatically  coupled  circuits. 


Voltage  Regulation.  Study  of  the  Different  Systems  of  Regulating  Voltage  in 
Alternating  Current  Circuits  (Etude  sur  lea  differents  systemes  de  rAglage  de 
la  tension  des  r^seaux  a  courants  alternatifs),  V.  Sylvester  Houille  Blanche, 
vol.  19.  nos.  43-44,  July-Aug.  1920.  pp.  142-148,  14  figs.  Classification  and 
exposition  of  the  various  systems  and  illustrations  of  apparatus  used. 

ELECTRIC   DRIVE 

Paper  Mills.  Electric  Drive  in  Paper  Mills  (De  la  commande  electrique  des 
machines  a  papier).  M.  Barbillion.  Industrie  Electrique,  vol  29,  no.  677, 
Sept.  10,  1920,  pp.  323-329,  2  figs.  Advantages  of  electric  drive  in  paper 
mills.     Cost  of  installation. 

Rolling  Mills  Facts  Concerning  Auxiliary  Drives,  Gordon  Fox.  Blast  Furnace 
&  Steel  Plant,  vol.  8,  no.  10,  Oct.  1920,  pp.  549-550.  Factors  influencing 
selection  and  application  of  motors  and  control.  Relations  of  motor  to  machine 
and  work  to  be  accomplished,  (Abstract.)  Paper  read  before  Assn.  Iron  <Jc 
Steel  Elec.  Engrs. 

The  Application  of  Adjustable  Speed  Main  Drives  in  the  Steel  Mill, 
Gordon  Fox  and  Arthur  J.  Whitcomb.  Elec.  .11.,  vol.  17,  no.  9,  Sept.  1920, 
pp.  367-371,  11  figs.  Data  pertaining  to  installation  of  two  rotary  converter 
sets  of  constant  horsepower  type  as  installed  on  10-inch  continuous  skelp  mill 
built  bv  Morgan  Construction  Co.  and  installed  at  Mark  Plant  of  Steel  & 
Tube  Col  of  America  at  Indiana  Harbor,  Indiana. 

ELECTRIC   FURNACES 

Electrodes  for.  The  Soderberg  Self-Baking  Continuous  Electrode,  Joseph  W. 
Richards.  Gen.  Meeting  of  Am.  Electrochem,  Soc,  Apr.  8-10,  1920,  paper 
no.  1,  15  pp.,  2  figs.  Unbaked  electrode  mixture  is  fed  continuously  to  furnace, 
mass  being  baked  by  heat  of  furnace  in  which  it  is  being  used,  and  apparatus 
is  so  arranged  and  worked  that  operation  is  practically  continuous  during  life 
of  furnace. 

Foundry  Uses.  Electric  Furnace  as  Melting  Mediums,  Edwin  F.  Cone.  Iron 
Ages,  vol.  106  no.  17,  Oct.  21,  1920.  pp.  1059-1061.  Status  as  of  Sept  1  in  non- 
ferrous  and  steel  industries.  Large  expansion  in  former.  Proportion  used 
in  foundries.     Paper  read  before  American  Foundrymen's  Association. 

Fuel-Fired  vs.  Relative  Thermal  Economy  of  Electric  and  Fuel-fired  Furnaces, 
E.  F.  Collins.  Gen.  Elec.  Rev.,  vol.  23,  no.  9,  Sept.  1920,  pp.  768-773,  5  figs. 
Data  and  cost  of  operation  showing  superiority  of  electric  furnace. 

Heat-Trfating.     Metallic  Resistor  Electric  Furnaces  for  Heat  Treating  Operations, 

E.  F.  Collins.  Proc  Steel  Treating  Research  Soc  &  .11  Am.  Steel  Trcaters 
Soc,  vol.  2,  no.  13,  pp.  23-29  and  p.  37,  14  figs.  Performance  records  of 
General  Electric  furnaces. 

New  Electric  Spring-Treating  Furnaces  Increase  Production,  Auto- 
motive Manufacturer,  vol  42,  no.  6,  Sept.  1920,  pp.  22-23,  3  figs.  Details  of 
ovens,  heated  and  controlled  electrically  as  used  by  large  Bridgeport  spring 
company 

Nickel  Chromium  and  the  Electric  Furnace,  W.  A.  Gateward.  Proc.  Steel 
Treating  Research  Soc.  &  Jl.  Am.  Steel  Treaters  Soc.  vol.  2.  no.  13.  pp.  16-17 
and  p  37.  Electric  heat  treating  furnaces  manufactured  by  Hoskins  Manu- 
facturing Co. 

See  also  Steel,  Heat  Treatment  Of.  Electric  Furnaces. 

Installation.  Report  of  the  Electric  Furnace  Committee,  F.  T.  Moore.  Blast 
Furnace  &  Steel-Plant,  vol.  8,  no.  10.  Oct  1920.  pp.  556-558.  Report  of 
Assn.  Iron  &  Steel  Elec.  Engrs.,  giving  definite  recommendation  covering 
installation  on  furnaces  and  accessories  under  special  conditions,  transformer 
primary  voltage  reactance,  and  variable  of  dual  voltage. 

Regulation.  Some  Phenomena  Observed  in  Electric  Furnace  Arcs.  J.  Kclleher. 
Gen.  Meeting  Am.  Electrochem.  Soc,  Sept.  30-Oct  2.  1920.  paper  no.  11, 
pp.  81-86,  3  figs.  Experiments  at  University  of  Toronto  to  determine  effect 
of  slags  of  different  compositions  upon  current  variation  caused  by  given 
movement  of  electrode. 

Resistance  Type.  Electric  Furnaces  of  the  Resistance  Type  for  Heat  Treating. 
T.  F.  Bailey.  Proc.  Steel  Treating  Research  Soc.  &  Jl.  Am.  Steel  Treatera 
Soc,  vol.  2,  no.  13,  pp.  11-15,  6  figs.  Types  developed  by  Electric  Furnace 
Company. 

Secondary  Conductors.  Secondary  Conductors  for  Electric  Furnaces,  Edward 
T.  Moore.  Flee.  Jl.,  vol.  17,  no.  9,  Sept.  1920,  pp.  422-427,  12  figs.  Remodel- 
ing of  rocker  type  Heroult  furnaces. 

Steel  Foundry.  Energy  Consumption  in  Manufacture  of  Castings  in  Electric 
Furnaces  (La  consummation  d'energie  dans  la  fabrication  de-  fontee  au  four 
electrique),  Aim*  Coutagne.  Revue  de  Metallurgie,  vol.  17.  no.  7.  July  1920. 
po.  4."ill-lt',s.  :i  fi.rs.  Comparison  of  theoretical  and  experimental  data.  Useful 
electrothermic  effect  on  electric  furnaces.  Comparison  of  thermal  efficiencies 
of  electric  furnace  and  blast  furnace. 

Steel-Works  Installations.     Heat  Content  of  Steel  and  Slag  from  an  El. 

Furnace.  A.  M.  Kuhlmann  and  A  I>.  SpiUman  Gen.  Meeting  <>f  Am. 
Kleetrochem,  Soc.  Sept  30-Oet.  2.  L920,  paper  no  17.  pp  2H7-210  Calori- 
inetric  determinations  of  heat  content  of  liquid  steel  and  liquid  slag  from 
six-ton  Heroult  steel-casting  furnace.  Also  determinations  of  heat  capacity 
of  solid  slag. 

Wild-Barfield.  Wild-Barficld  Electric  Furnace  Lancelot  W.  Wild.  Chcm.  and 
Metallurgical  Eng.,  vol.  23.  no.  14.  Oct.  6.  1920.  pp.  699-700,  2  Bga      Fun 

consists  of  refractory  lining  which  is  wound  with  helix  of  mckel-chronw  wire 
Case  is  made  of  sheet  aluminum,  with  east-iron  stand  and  cast-iron  top  and 
doors.      Furnace  is  manufactured  primarily  for  heat  treatment  of  steel. 

ELECTRIC  GENERATORS 

Temperature  Detectors.     Embedded  Temperature  Detectors  in  Large  Generators, 

F.  D  Newbury  and  C.  J.  Fechhcimcr.  Elec.  Jl..  vol.  17.  no.  9.  hept.  1920, 
pp.  410-418,  11  figs.  Tests  with  armature  model.  Method  of  installing 
detector. 
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ELECTRIC   GENERATORS,   A.   C. 

Design.  Factors  Determining  Generator  Design,  F.  D.  Newbury,  R.  B.  Williamson 
and  W.  J.  Foster.  Elec.  World,  vol.  76,  no.  16.  Oct.  16,  1920,  pp.  779-783, 
8  figs.  Principal  dimensions  and  weights  of  32,500-kwa.,  12,000-volt,  three- 
phase,  25-cycle.  150-r.p.m.,  Westinghouse  waterwheel-driven  generators 
installed  in  new  100,000  hp.  extension  of  Niagara  Falls  Co. 

ELECTRIC   LAMPS,   INCANDESCENT 

Watertight  Fittings.  British  Standard  Specification  for  Watertight  Fittings  for 
Incandescent  Electric  Lamps.  British  Eng.  Standards  Assn.,  no.  97,  1920, 
33  pp.,  38  figs.     Specifications  approved  on  Aug.  5,  1920. 

ELECTRIC  LOCOMOTIVES 

Overloads  on  Motor  Armatures.  Effect  of  Short-Time  Overloads  on  Railway 
Motor  Armatures.  J.  K.  Stotz.  Elec.  Jl.,  vol.  17,  no.  10,  Oct.  1920,  pp.  473-474, 
2  figs.  Graphs  showing  comparative  temperature  rises  on  field  coils  of  ventilat- 
ed and  non-ventilated  motors  having  same  continuous  capacity. 

Repair  Costs.     The  Logical  Unit  for  Comparing  Repair  Costs  of  Electric  Locomotives 
and  Cars,  Hugh  Pattison.     Elec.  Jl.,  vol.  17,  no.  10,  Oct.  1920,  pp.  475-477. 
Kilowatt-hour  input  to  locomotive  or  car  is  thought  to  be  much  more  correct 
and  convenient  unit  than  locomotive-mile  or  traiu-mile  units. 
See  also  locomotives  Diesel-Electric. 

ELECTRIC   MOTORS 

Installation.  Lining  up  a  Motor  for  Shafting  or  Machine  Drive,  K.  A.  Reed. 
Power,  vol.  52,  no.  12,  Sept.  21,  1920,  pp.  459-461,  4  figs.  How  to  install 
motor  on  ceiling,  wall  or  floor  and  line  it  up  to  shafting  is  explained  and  methods 
of  handling  motor  during  installation  are  given. 

ELECTRIC   MOTORS,  A.   C. 

Induction.  Induction  Motor  Core  Losses,  P.  L.  Alger  and  R.  Eksergian.  Jl.  Am. 
Inst  Elec.  Engrs.,  vol.  39,  no.  10,  Oct.  1920,  pp.  906-920,  17  figs. 

Reconnecting  Two-Phase  Induction  Motors,  A.  C.  Roc.  Elec.  World, 
vol  76,  no.  14,  Oct.  2,  1920,  pp.  683-684,  30  figs.,  on  supp.  plate.  Tables  and 
winding  diagrams  giving  information  necessary  for  connecting  two-pole  to 
twelve-pole  motors. 

ELECTRIC   MOTORS,  D.   C. 

Mine  Installations.  Treatment  of  Direct-Current  Motorsf  or  Mining  Conditions, 
T.  H.  Arnold.  Power,  vol.  52,  no.  15,  Oct.  12,  1920,  pp.  582-583,  2  figs. 
Advises  dipping  and  baking  armatures  in  field  coils  systematically.  Dipping 
and  baking  process  in  described. 

ELECTRIC  PLANTS 

Load  Factor.  The  Measurement  of  Maximum  Demand  and  ,the  Determination  of 
Load  Factor,  Perry  A.  Borden.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  10, 
Oct.  1920,  pp.  875-887,  14  figs.  Determination  of  load  factor  with  a  view 
to  rate  making.  Survey  of  present  situation.  Comparison  of  performance 
of  a  number  of  demand-measuring  devices. 

ELECTRIC   RAILWAYS 

Braking,  Regenerative.  Electric  Braking  of  Direct-Current  Vehicles,  W.  M. 
Hutchinson.  Elec.  Jl.,  vol.  17,  no.  10,  Oct.  1920,  pp.  471-473,  5  figs.  Fun- 
damental principles  involved. 

Multiple-Unit  Train  Operation,  S.  B.  Schenck.  Elec.  Jl.,  vol.  17,  no.  10, 
Oct.  1920,  pp.  457-460,  0  figs.     Types  of  multiple-unit  controls. 

Operation  The  Scientific  Arrangement  of  Schedules,  Edward  Dana.  Elec.  Ry 
Jl  ,  vol.  56,  no.  14,  Oct.  2,  1920.  pp.  647-651,  7  figs.  Close  relation  of  efficient 
schedules  to  economical  operation.  Eight-hour-day  problem  as  worked  out 
on  Boston  Elevated  Railway. 

Protection  of  Electrical  Equipments.  Methods  of  Protecting  Electrical  Equip- 
ments, Lynn  G.  Kiley.  Elec.  Jl.,  vol.  17.  no.  10.  Oct.  1920,  pp.  453-456, 
12  figs.     Methods  of  protecting  electricl  equipments  on  cars  and  locomotives. 


Oil. 


ELECTRIC   SWITCHES 

Oil  Circuit  Breaker  Arrangements  and  Switching  Schemes  for  Steel  Mills 
()  1'.  Wilson.  Elec.  Jl.,,  vol.  17,  no.  9,  Sept.  1920,  pp.  402-410,  15  figs. 
Schematic  diagram  of  power  plants  and  mill  equipment  located  in  five  separate 
mills  of  one  large  company. 

Oil  Switches  for  Large  Electrical  Supply  Systems.  Eng.,  vol.  130,  no.  3375, 
Sept.  :(.   1920.  PP-  220-222,  i)  figs.     Critical  study  of  present  designs. 

I  lir-  Phenomena  of  Switching  in  Oil  and  the  Possibilities  of  Standardizing 
tin-  Apparatus,  1'.  Charoentier.  Elecn.,  vol.  84,  no.  2196,  June  18,  1920, 
PP    668-670      Paper  road  before  Union  dee  Syndicate  de  I'Eleetricite.    This 

organization  is  about  to  draw  up  standard  rules  for  oil  switching  apparatus 
Lineealong  which  standards  arc  practicable  are  discussed  in  article.     Translated 

from  lo  i  hi    Elect  i  km" 

ELECTRIC  TRANSMISSION 

I.  o-,o- Distance,  Powbb  REQUIRED.  The  Power  Required  for  Long  Distance 
rransrnission  Radio  Rev.,  vol.  i,  no.  12,  Bep1  1920,  pp.  698-608,  8  figs 
formula}  and  graphs.     Distances  considered  are  1000,  2000,  3000,  5000  and 

10,000  I  m. 


ELECTRIC  TRANSMISSION   LINES 

Automatic  Protective  Devices.  Automatic  Protective  Devices  for  Alternating- 
Current  Systems,  A.  E.  McCoIl.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no.  293.  July 
1920,  pp.  525-543  and  (discussion)  pp.  543-554,  40  figs.  Survey  of  recent 
developments. 

Economics  of.  Economic  Study  of  Secondary  Distribution.  P.  O.  Reyneau  and 
Howard  P.  Seelye.  Jl.  Am.  Inst.  Elec.  Engrs  ,  vol.  39,  no.  10,  Oct.  1920. 
pp.  861-874,  13  figs.  Problems  taken  up  are  ('),  new  lines  in  thinly  populated 
districts  where  load  will  probably  build  up  rapidly,  (2)  old  lines  in  residence 
districts  well  built  up  where  revision  is  necessary  to  care  for  slowly  increasing 
load,  (3)  old  lines  in  districts  with  heavy,  increasing  load  such  as  business 
districts,  and  (4)  exceptional  installations  such  as  for  permanent  loads  with 
no  increase  or  for  a  decreasing  load.  Equations  and  curves  are  derived  and 
constructed  and  their  application  explained. 

High-Tension.  Calculation  of  Electric  Transmission  Lines  by  Means  of  Vectors 
Representing  Real  Quantities  (Sur  le  calcul  des  lignes  electriques  par  l'emploi 
de  fonctions  victorielles  en  notations  reelles),  Andre  Blondel  Comptes  rendus 
des  Seances  de  TAcad£mie  des  Sciences,  vol  171,  no.  11.  Sept.  13,  1920,  pp. 
504-509.  Suggests  svstem  of  computing  elements  of  high  tension  electric 
transmission  lines  without  introducing  imaginary  quantifies. 

Three-Phase.  The  Electrical  Properties  of  Three-Phase  Transmission  Lines,  E. 
Parry.  English  Elec.  Jl.,  vol.  1,  no.  2,  April  1920,  pp.  54-68,  4  figs.  Compila- 
tion of  tables  and  data  for  use  of  departmental  offices  in  designing  transmission 
lines. 

ELECTRIC   WELDING,   ARC 

Strength  of  Joint.  Notes  on  Electric  Welding,  Henry  S.  Rawdon  and  O.  H. 
Eschholz.  Mech.  Engr.,  vol.  42,  no.  10,  Oct.  1920,  pp.  567-574,  21  figs. 
Electric  welding  of  steel.  Data  on  strength  of  joint  and  properties  of  arc- 
fused  metal.     Papers  read  before  Washington  Section  of  Am.  Soc.  Mech.  Engrs. 

ELECTRIC  WELDING,   RESISTANCE 

Percussive  Welding.  Developments  in  Electro-Percussive  Welding.  Iron  Age, 
vol.  106,  no.  17,  Oct.  21,  1920,  pp.  1040-1041,  6  figs.  Quantity  production  of 
duplicate  parts.  Dissimilar  metals  joined  and  cutting  tools  attached  to  low 
grade  shanks.     Paper  read  before  American  Welding  Society. 

ELECTRODES 

■See  Electric  Furnaces,  Electrodes  for. 

ELECTROPLATING 

See  Brass,  Electric  Deposition  of. 

EMPLOYEES 

Shop  Magazines  for.  Gaging  Employees'  Magazine  Results,  John  T.  Bartlett. 
Am.  Mach.,  vol.  53,  no.  13,  1920,  pp.  589-591.  Writer  tells  of  means  of 
estimating  results  obtained  by  means  of  such  papers,  and  also  of  means  of 
getting  results  through  them. 

EMPLOYMENT   MANAGEMENT 

Interviewing  Applicants.  The  Art  of  Interviewing,  R.  T.  Fennell.  Indus. 
Management,  vol.  60,  no.  4,  Oct.  1920,  pp.  310-311.  Requirements  of  successful 
interviewing. 

The  Art  of  Interviewing  Applicants.  Russell  J.  Waldo.  Indus.  Manage- 
ment, vol.  60,  no.  4,  Oct.  1920,  pp.  273-277,  14  figs.  Procedure  followed  in 
employment  department  of  representative  firms.  System  of  keeping  records 
of  applicants. 

Methods  of  Hiring  Men.  Methods  of  Hiring  and  Training  Men,  Henry  S.  Day. 
Elec.  Jl.,  vol.  17,  no.  10,  Oct.  1920,  pp.  447-451,  6  figs.  Methods  used  by 
Mechanical  Department  of  Kansas  City  Railways. 

ENGINEERING   SCHOOLS 

Co-operative  Course.  A  new  Co-operative  Course  in  Electrical  Engineering, 
W.  H.  Timbie.  Gen.  Elec.-Rev.,  vol.  23,  no.  9,  Sept.  1920,  pp.  784-790. 
Co-operative  course  given  by  General  Electric  Co.  and  Massachusetts  Institute 
of  Technology.  Practical  training  is  given  in  six  thirteen-week  periods  during 
last  three  years  of  five-year  course. 

ENGINEERING   SOCIETIES 

Federated  American  Engineering  Societies..  Am.-Soc.  C.  E.  Arguments  for 
and  Against  Federation,  Eng.  News-Rec,  vol.  85,  no.  14,  Sept.  30,  1920, 
pp.  663-665.  Membership  receives  presentation  of  opposing  views  prior 
to  voting  on  question  of  joining  the  new  organization. 

ENGINEERS 

Civic  Activities,  Italy.  The  National  Convention  of  the  Italian  Engineers  at 
Naples  (II  convehno  nazionale  degli  ingegneri  italiani  a  Napoli).  Asso- 
ciazione  nazionale  degli  Ingegneri  italiani  Giornale  ufficiale,  vol.  1,  no.  21, 
July  30,  1920,  pp.  157-161.  Summary  of  proceedings  of  National  Convention 
of  Italian  Engineers  held  at  Naples,  May  20  to  25,  1920.  One  of  topics  dis- 
cussed was,  "Civic  Activities  of  Engineers." 

Participation  in  Civic  Affairs.  Responsibilities  of  Technical  Men  and  Obliga- 
tions of  the  People,  Warren  G.  Harding.  Chem.  Eng  (N.  Y.),  vol.  28,  no.  9. 
Sept.  1920,  pp.  309-310.  Opinion  is  expressed  by  writer  that  "representatives 
of  the  engineering  professions  should  sit  in  our  state  and  national  legislative 
bodies,  instead  of  being  merely  the  administrative  agents  of  the  great 
engineering  projects  that  our  intensive  civilization  now  demands  shall  have 
greater  fruition." 
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EXCAVATION,   EARTH 

Dragline  Installation.  Excavating  for  Ballast  in  England,  R.  G.  Burdett. 
Excavating  Engr.,  vol.  14,  no.  8,  Oct.  1920,  pp.  263-285,  5  figs.  Description 
of  an  unusual  dragline  installation  in  England.  Mining  ballast  in  17  ft.  of  water. 
Loading  into  cars  on  trestle  20  ft.  above  ground  level.  Output  of  ton  per 
minute  has  been  attained. 

EXECUTIVES 

Training  op.  How  to  Develop  Executive  Ability,  John  H.  Van  Deventer.  Indus. 
Management,  vol.  60,  no.  4,  Oct.  1920,  pp.  260-284,  2  figs.  Writer  holds  that 
executive  ability  is  invariably  developed  by  following,  either  consciously  or 
unconsciously,  a  plan  of  organization  which  liberates  creative  effort  through 
establishment  of  automatic  routine.  Plan  of  organization  modulated  after 
that  of  human  body  is  worked  out. 

Women  as.  The  New  Place  of  Women  in  Industry,  Ida  M.  Tarbell.  Indus.  Manage- 
ment, vol.  60,  no.  4,  Oct.  1920,  pp.  265-266.  Economic  significance  of  entrance 
of  women  workers  in  industry.     Women  as  executives. 

EXPORT  TRADE 

Oriental  Countries.  Opportunity  for  America  in  the  Orient,  Herbert  A.  Andersen. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  10,  Oct.  1920,  p.  569.  Ideas  and 
suggestions  based  on  writer's  personal  contact  with  eastern  countries.  Address 
delivered  before  Pittsburgh  Advertising  Club. 

Steel.  Export  Trade'3  Relation  to  Steel,  E.  A.  S.  Clarke.  Iron  Trade  Rev.,  vol.  67, 
no.  13,  Sept.  23,  1920,  pp.  857-858.  Important  international  commerce  of 
exports  of  manufacturers  is  stressed.  Prom  pamphlet  "Sources  of  Our  Exports" 
issued  by  Nat.  Foreign  Trade  Council. 


FACTORY   MANAGEMENT 

See  Industrial  Management. 

FERTILIZERS 

See  Blast-Furnace  Gas,  (7se  as  Fertilhzer. 

FIR 

"Douglas.  Inclined-Bearing  Tests  on  Douglas  Fir  and  White  Pine,  Thomas  R. 
Simpson.  Eng.  News-Rec,  vol.  85,  no.  14,  Sept.  30,  1920,  pp.  654-655,  4  figs. 
Results  of  tests  are  plotted  together  with  terminal  values  as  computed  from 
Jacoby  and  Howe  formula".  It  was  found  in  investigations  that  loads  for 
0.03-in.  indentation  correspond  closely  with  Howe  curve. 

FLOOD   PROTECTION 

Creek-Channel  Diversion.  Flood  Protection  Project  for  Council  Bluffs.  Eng. 
News-Rec,  vol.  85,  no.  13,  Sept.  23,  1920,  pp.  596-598,  3  figs.  Diverting  creek 
from  present  channel  through  city  and  discharging  into  Missouri  River  near 
upper  endof  Council  Bluffs,  la.,  is  method  of  protection  against  flood  in  creek. 

Testing  Ores  for.  Testing  for  Flotation,  James  M.  Hyde.  Min.  &  Sci.  Press, 
vol.  121,  no.  14,  Oct.  2,  1920,  pp.  481-486,  8  figs.  Pneumatic  machine  for 
continuous  testing. 

Theory  of.  A  R&umf  of  Literature  on  the  Theory  of  Flotation  with  Critical  Notes, 
H.  R.  Adam  Jl.  Chem.  Metallurgical  &  Min.  Soc.  of  So.  Africa,  vol.  21, 
no.  2,  Aug.  1920,  pp.  17-24.  Summary  of  principles  set  forth  in  text  books 
and  technical  articles  in  magazines  during  last  five  years. 

FLOW   OF  OIL 

Pipes.  The  Flow  of  Oil  in  Pipes,  Arthur  C.  Preston.  Chem.  &  Metallurgical  Eng., 
vol.  23,  nos.  13  and  14,  Sept.  29  and  Oct.  6,  1920.  pp.  607-613  and  685-689, 
4  figs.  Genera!  method  for  determining  friction  loss  of  any  liquid  from  its 
saybolt  viscosity;  with  tables  for  pipes  from  one  to  six  inches  in  diameter. 

FLOW  OF  WATER 

'Channels.  Hydraulics  of  the  Chicago  Sanitary  District's  Main  Channel,  Murray 
Blanchard.  Jl.  Western  Soc.  Engrs.,  vol.  25,  no.  13,  Sept.  5,  1920,  pp.  471-524, 
30  figs.  Investigation  of  flow  of  main  channel  covering  period  of  three  years, 
1914-1916  and  part  of  1917.  Work  involved  series  of  current  meter  measure- 
ments extending  over  entire  time  in  order  to  obtain  sufficient  range  in  stage 
of  Lake  Michigan  in  connection  with  varied  stages  at  Lockport  Power  House, 
to  give  variety  of  conditions  at  uniform  flow  from  which  law  of  flow  in  rock 
seotion  below  Willow  Springs  could  be  derived. 

•  Orifices.  Flow  of  Water  through  Orifices  (Surle  regime  permanent  dans  !es  chambres 
d'eau),  C.  Camichel.  Revue  generate  de  I'Electricite,  vol.  8.  no.  11,  hept  11. 
1920  pp  331-338,  16  figs.  Flow  of  water  out  of  tank  through  onfac  at  bottom 
was  studied  by  photographing  at  various  times  positions  of  particles  in  suspen- 
sion which  reflected  light  from  adequately  located  source.  From  results 
obtained  existence  of  equipotential  surfaces  of  velocity  throughout  mass  ot 
water  is  established  and  formula;  are  developed  to  express  distribution  ot 
velocities. 


FOREMEN 


Arthurr   H.    Young. 
Course  for  training 


Training  of.  Foremen  that  were  Bosses  are  now  Leaders, 
Factory,  vol.  25,  no.  7,  Oct.  1,  1920,  pp.  1035-1037,  2  figs, 
foremen  as  developed  by  International  Harvester  Co. 

How  to  Become  a  Successful  Shop  Executive,  Paul  R.  Ramp.  Iron  Age, 
vol.  106,  no.  14,  Sept.  30,  1920,  pp.  823-826.  Sample  working  schedule  for 
foundry  foreman  is  suggested,  and  various  types  of  workmen  are  classified  and 
how  to  deal  with  them  pointed  out. 


FORGING 

Hydraulic  Press.  An  Investigation  of  Various  Forging  Operations  Carried  out  under 
Hydraulic  Presses,  Eugene  Schneider.  Iron  and  Steel  Inst.  Meeting,  Sept. 
21-22,  1920,  paper  no.  12,  36  pp..  12  figs.,  partly  on  3  supp.  plates.  Schneider 
apparatus  for  recording  times  and  pressures  employed  during  forging,  in  relation 
to  stroke.     Designed  by  Forge  Department  of  Creusot  Works. 

FOUNDATIONS 

Three-Column.  Analysis  of  the  Continuous  Three-Column  Foundation,  Charles 
A.  Ellis.  Eng.  News-Rec,  vol.  85,  no.  15,  Oct.  7,  1920,  pp.  680-682,  5  figs. 
Distribution  of  base  pressure  controlled  by  continuity  of  main  grillage  girders. 
How  correct  lengths  of  girder  projections  are  computed.  Special  case  of 
limited  projection. 

FOUNDRIES 

Conveyors  for.  Increased  Foundry  Production  by  Conveyors,  Iron  Age,  vol.  106, 
no.  14,  Sept.  30,  1920,  pp.  831-833,  5  figs.  Savings  in  time,  space  and  materials, 
coupled  with  greatly  increased  production  are  said  to  have  resulted  from 
installation  of  system  of  conveyors  in  No.  2  foundry  of  Hamilton  Foundry 
&  Machine  Co.,  Hamilton,  Ohio. 

Equipment.  Exhibits  Show  Trend  in  Design.  Iron  Trade  Rev.,  vol.  67,  no.  15, 
Oct.  7,  1920.  pp  1007-1011,  7  figs.  Developments  in  model  and  construction 
of  machine  tools,  molding  machines,  handling  equipment  and  furnaces  as 
evidenced  by  225  exhibits  shown  in  connection  with  meeting  of  Am.  Foundry- 
men's  Assn.  at  Columbus,  Ohio. 

Labor-Saving  Devices.  Labor-Saving  Foundry  Innovations  Planned,  Edwin 
A.  Hunger  Iron  Age,  vol.  106,  no.  17,  Oct.  21.  1920,  pp.  1031-1035,  4  figs. 
Among  features  of  foundry  being  built  by  Lycoming  Motors  Corporation, 
Williamsport,  carousel  and  apron  conveyors  and  monorail  system  to  facilitate 
casting  of  automobile  motors,  coreoven  room  ventilation,  and  unusual  sand- 
blast cabinet. 

Pouring  Methods.  Labor-Saving  Methods  in  the  Foundry,  Peter  F.  O'Shea. 
Am.  Mach.,  vol.  53,  no.  17,  Oct.  21,  1920,  pp.  763-764.  Methods  of  pouring 
used  in  different  classes  of  work  in  factory  of  Chapman  Valve  Mfg.  Co. 

Steel.  Plan  Shop  with  View  to  Extensions.  Foundry,  vol.  48,  no.  19,  Oct.  1, 
1920,  pp.  757-762,  9  figs.  Steel  foundry  designed  so  that  its  present  capacity 
can  be  more  than  quadrupled  with  little  disturbance.  Basic  lining  chosen  for 
electric  furnace.     Castings  conveyed  in  sepcial  boxes. 

FURNACES,  ANNEALING 

Evolution.  Sheet,  Pain  and  Annealing  Furnaces — II,  C.  F.  Poppleton.  Iron 
Age,  vol.  106,  no.  13,  Sept.  23,  1920,  pp.  770-772,  2  figs.  Evolution  from  earlier 
types  to  continuous  pair  furnace.     Details  of  an  in-and-out  annealing  furnace. 

FURNACES.   BOILER 

Design.  Adaptation  of  Combustion  Chamber  to  the  Different  Fuels  and  Influence 
of  Radiation  on  Combustion  (Appropriation  de  la  chambre  de  combustion 
aux  differents  combustibles  et  influence  du  rayonnemenO,  P.  Perdrizct 
Chaleur  &  Industrie,  no.  3,  May  1920,  pp.  163-172.  11  figs.  Tests  made  to  study 
influence  of  heat  radiation  on  combustion  in  various  types  of  boilers. 

Progress.  New  Patents  on  Boiler  Furnaces  (Neue  Patente  auf  dem  Gebiete  der 
Dampfkesselfeuerung)  A.  Pradel.  Zeitschrift  fur  Dampfkessel  u.  Maschin- 
enbetrieb.  vol.  43,  nos.  28  and  29,  July  9  and  16.  1920.  pp.  209-212  and 
219-221,  20  figs.     Quarterly  report  of  domestic  and  foreign  patents. 

FURNACES,   HOT-AIR 

Tests.  Emissivity  of  Heat  from  Various  Surfaces  with  Special  Reference  to  Warm- 
Air  Furnace  Installations,  V.  S.  Day.  Univ.  of  Illinois  Eng.  Experiment 
Station,  bul.  no.  117,  Jan.  1920,  39  pp.,  10  figs.  Results  of  comparative 
tests  on  covered  and  uncovered  sheet  metal  surfaces  made  in  connection  with 
warm-air  furnace  investigation. 

FURNACES,  ELECTRIC 

.See  Electric  Furnaces. 


GAGES 

Calibration.  The  Calibration  of  Dimensional  Changes  of  Precision  Gage  Blocks. 
C  G  Peters  and  H.  H.  Bovd.  Am.  Mach..  vol.  53.  nos.  14  and  15,  Sept.  30 
and  Oct.  7,  1920,  pp.  627-632  and  674-679,  20  figs.  Sept.  30:  How  planeness 
and  parallelism  errors  of  precision  surfaces  in  gage  blocks  are  determined: 
and  Oct.  7:  Comparison  of  gages  by  means  of  light  waves.  Tables  and  charts 
showing  results  of  experiments 

Inspection  of.  Precision  Measuring  and  Inspection  Devices,  R.  J.  Whibley. 
Machy  (NY),  vol.  27,  no.  2.  Oct.  1920,  pp.  135-139,  10  figs.  Optical  methods 
developed  at  British  National  Physical  Laboratory,  for  facilitating  inspection. 

Thread.  The  Hardening  of  Screw  Gages  with  the  Uast  Distortion  in  P't^-II. 
Wilfrid  J  Lineham.  Am.  Mach.,  vol.  53,  no.  13.  Sept.  23.  1920.  pp.  604a- 
604b  14  figs  It  is  concluded  from  experiments  that  hardening  screw  gages 
in  oii.  after  casing  in  cyanide  can  he  performed  with  leas  distortion  than  if 

water  is  the  quenching  medium      T(  I irature  of  71,  dec.  cent,  (13Z3  Oaf 

fahr.)  is  considered  best  heat  for  quenching  It  i»  held  that  by  screwing 
gages  to  accurate  pitch  and  to  diameters  at  two-thirds  below  high  limit  and 
one-third  above  low  limit,  lapping  can  be  dispensed  with. 

The  manufacture  of  Hardened  Screw  Gages.  Engr.,  vol.  130.  no.  3378. 
Sept  24  1920,  pp.  310-311,  5  figs.  Manufacturing  process  followed  at  plant 
of  Coventry  Gauge  &  Tool  Co.,  Coventry.  England. 
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GARAGES 

Concrete.  Concrete  Cantilever  Construction  in  Chicago  Garage,  Eng.  News-Rec, 
vol.  85,  no.  13  Sept.  23,  1920  pp.  600-611,  3  figs.  Single  and  double  cantilever 
beams  support  11-ft.  span  of  floor  and  roof  slab  and  carry  50-ft.  monitor 
trusses. 

GAS 

Calorific  Value.  Advantages  of  a  Reasonable  Standard  of  Calorific  Value  for 
City  Gas — Experiences  in  Canada,  Arthur  Hewitt.  Am.  Gas  Light  Assn. 
Monthly,  vol.  2,  no.  10,  Oct.  1920,  pp.  595-598,  1  fig.  Minimum  calorific 
standard  of  150  B.t.u.  was  fixed  by  Canadian  government  as  temporary  measure 
in  Nov.  1919,  and  was  to  be  continued  for  a  period  of  four  months.  Results 
realized  are  said  to  have  been  "most  satisfactory  to  all  interests  concerned." 

GAS  ENGINES 

Governing.  Stabilized  Governing,  Oscar  C.  Roos.  Sci.  Am.  Monthly,  vol.  2, 
no.  2,  Oct.  1920,  pp.  141-144.  9  figs.  "Dead  beat"  governor  for  auto-truck 
radio  plants. 

GAS   MAINS 

Submerged.  Laying  Submerged  Gas  Mains,  D.  L.  Hill.  Gas  Age,  vol  46,  no.  6, 
Sept.  25,  1920,  pp.  213-215,  1  fig.  Particulars  of  various  submerged  mains, 
notably  Astoria  72-in.  double  line,  Toronto  12-in.  line,  and  36-in.  water  main 
across  Narrows,  New  York  Harbor. 

See  also  Molding  Methods,  Large  Gas  Mains. 

GAS  PRODUCERS 

Mechanical.  Smith  Mechanical  Gas  Producer,  Power,  vol.  52,  no.  15,  Oct.  12,  1920, 
pp.  572-573,  2  figs.  Type  of  gas  producer  in  which  fuel  is  distributed  mechan- 
ically over  bed  and  poking  done  automatically,  developed  by  Smith  Gas 
Engineering  Co.,  Dayton,  Ohio. 

Tar  Recovery  in.  The  Recovery  of  Fuels  at  Low  Temperatures  (Die  Entstehung 
der  Brennstoffe  bei  tiefen  Temperaturen),  H.  Gwodz.  Oel-  u.  Gasmaschine, 
vol.  17,  no.  8,  Aug.  1920,  pp.  119-125,  7  figs.  Details  of  various  patented  gas 
producers  provided  with  tar-recovery  apparatus. 

GASES 

Dust  Precipitation  in.  A  New  Electrical  Precipitation  Treater,  Motoji  Shibusawa 
and  Yasujiro  Niwa.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  10,  Oct.  1920, 
pp.  890-903,  35  figs.  Treater,  as  in  case  of  modern  type,  consists  of  metal 
cylinder  as  passive  electrode  and  metal  wire  suspended  along  center  of  cylinder 
as  active  electrode;  only  difference  being  that  electrodes  in  their  treater  are 
entirely  separated  with  dielectric  substances  such  as  glass,  procelain,  etc. 
Treater  was  developed  as  result  of  experience  at  Electrotechnical  Laboratory 
in  Tokyo,  .lapan,  and  has  been  recently  applied  to  treater  at  Nikko  Copper 
Refining  Works.     Theory  of  new  treater  is  given  in  detail. 

GASOLINE 

Recovery  from  Natural  Gas.     See  Natural  Gas,  Gasoline  Recovry  from. 

Situation  in  U.  S.  The  Gasoline  Situation,  R.  L.  Welch.  Jl.  Soc.  Automotive 
Engrs.,  vol.  7,  no.  4,  Oct.  1920,  pp.  353-355.  Statistics  regarding  oil  production 
and  consumption  in  U.  S. 

Substitutes  for.  New  Gasoline  Substitute  an  Alcohol  Derivative.  Automotive 
Manufacturer,  vol.  42,  no.  6,  Sept.  1920,  pp.  24  and  26.  Fermogas,  manu- 
factured by  Fermogas  Corporation,  New  York.  It  is  described  as  specially 
denatured  alcohol  wherein  denaturizing  agent  is  petroleum  or  coal  tar  derivative. 

GASOLINE  ENGINES 

Centrifugal  Oil  Cleaner.  Experimental  Centrifugal  Oil  Cleaner  Attached  to 
Liberty  Engine.  Automotive  Industries,  vol.  43,  no.  13,  Sept.  23,  1920, 
pp.  610-611,  3  figs.  Device  designed  and  developed  by  Installation  Branch, 
Power  Plant  Section,  and  constructed  in  shops  at  McCook  Field. 

GEARS 

Bevel.  Chordal  Thickness  of  Tooth  and  Corrected  Pitch  Depth  of  Bevel  Gears, 
C.  W.  Manes.  Machy.  (N.  Y.),  vol.  27,  no.  2,  Oct.  1920,  pp.  169-170,  1  fig. 
Diagram  showing  dimensions  and  angles  used  in  determining  chordal  thickness 
and  corrected  pitch  depth  of  bevel  gear  teeth. 

CaufbbS  kir  The  "Sykes"  Gear  Tooth  Caliper.  Machy.  (Lond.),  vol.  16,  no.  418, 
Sept.  30.  1920,  pp.  8-4-805,  2  figs.  Type  of  gear  caliper  that  enables  gear 
teetfa  to  be  gaged  with  one  setting  only. 

Helical.  Calculation  of  Helical  Gears  with  Axes  at  Right  Angles  (Caleul  des 
engrenages  h^licoidaux  a  axes  rectangulaires),  Jean  Bertrand.  Vie  Technique 
A  Industrielle,  vol.  1,  no.  12,  Sept.  1920,  pp.  489-494,  8  figs.  Formula}  and 
graphs  for  designing  such  gears. 

HoBBINO.  Formula  Used  in  Hobbing  Large  Prime  Numbered  Gears,  A.  Fisher. 
Machy.  (Lond).  vol.  16,  no.  415,  Bept.  9,  1920,  pp.  705-706.  Formula?  used 
in  calculations  of  change  wheels  for  hobbing  machines  when  cutting  gears  with 
large  prime  number  of  teeth. 

Involute.  Interference  of  Involute  Spur-Gear  Teeth,  A.  B.  Cox.  Am.  Mach., 
vol.  53.  no.  Hi,  Oct.  14,  1920,  pp.  707-708,  2  figs.  Formula  expressing  relation 
between  gear  ratio,  number  of  teeth  in  pinion  and  interference. 

Testing.  Machine  for.  Machines  for  Testing  Gears  (Machine  a  essayer  les  engre- 
nages). Technique  Automobile  et  Aerienne,  vol.  10,  no.  110,  1920,  pp.  67-69, 
7  figs.     Mechanism  for  comparing  gears  with  untoothed  discs.  (Concluded.) 


GRAIN  ELEVATORS 

Pneumatic.  Pneumatic  Elevators,  William  Cramp.  Eng.,  vol.  110,  no.  2853,  Sept. 
3,  1920.  p.  330.  Experiments  to  determine  power  required  to  lift  granular 
material  by  pneumatic  means.  Empirical  formula  for  vacuum  in  centimenters 
of  mercury  is  developed  in  treatment  of  different  pressures  across  conveying 
pipe  and  quantity  of  air  per  second  moved  under  this  pressure  difference. 
(Abstract.)  Paper  read  before  Eng.  Section,  British  Assn.  for  Advancement 
of  Science. 

GRINDING 

Automobile  Parts.  Cadillac  Grinding  Practice,  Edward  K.  Hammond.  Machy. 
(N.  Y.),  vol.  27.  no.  2,  Oct.  1920,  pp.  103-107,  9  figs.  Description  of  methods 
employed  in  grinding  department  of  plant  building  high-grade  automobiles. 

GRINDING   MACHINES 

Norton.  Norton  10-inch  "B"  Type  Grinding  Machine.  Am.  Mach.,  vol.  53. 
no.  13,  Sept.  23,  1920,  pp.  604f-604g,  4  figs.  Tables  speed  has  been  increased 
to  36  ft.  per  minute,  which  is  three  times  that  of  fastest  speed  hitherto 
attempted. 


H 


HARBOR   IMPROVEMENTS 

Kingston  Harbor.  Proposed  Development  of  Kingston  Harbor,  A.  Langlois.  Can. 
Engr.,  vol.  39,  no.  15,  Oct.  7,  1920,  p.  408,  1  fig.  Movement  contemplates 
making  Kingston  the  Lake  Ontario  terminal,  for  proper  utilization  of  Welland 
Ship  Canal. 

HEAT   TRANSMISSION 

Thin  Walls.  Heating  and  Ventilating  Research  Work — V.  Domestic  Eng.  (Lond.), 
vol.  40,  no.  22,  Oct.  1920,  pp.  149-150.  Heat  transmission  through  thin  walls. 
From  report  of  Building  Matls.  Research  Committee  under  British  Depart- 
ment of  Scientific  and  Industrial  Research. 

HEATING 

Buildings.  Losses  in.  Fundamental  Principles  of  the  Calculation  of  Heat  Losses 
for  Buildings  (Grundlagen  der  Warmeverlusberechnung  fur  Gebaude),  B. 
Biegeleisen.  Gesundheits-Ingenieur.  vol.  43,  no.  31,  July  31,  1920,  pp.  361-372, 
4  figs.  Writer  points  out  that,  until  other  and  more  accurate  tests  are  available, 
the  most  expedient  way  of  improving  method  of  calculation  is  (1)  through 
determination  of  faults  in  existing  methods,  and  (2)  through  utilization  of  results 
of  tests  carried  out  since  the  development  of  Rietschel's  calculations.  New 
method  is  evolved  for  calculation  of  heat  transmission  which,  it  is  claimed, 
under  certain  conditions,  may  be  more  accurate  than  the  Rietschel  values. 

Systems.  Short  Cuts  to  Accurate  Calculations,  Am.  Architect,  vol.  118,  no.  2337. 
Oct.  6,  1920,  pp.  450-452.     Chart  and  table  for  computing  steam  radiation. 

HEATING,   ELECTRIC 

Cooking  Range.  British  Standard  Specification  for  Electrically  Heated  Cooking 
Range  (Two  Sizes),  British  Eng.  Standards  Assn.,  no.  106,  1920,  15  pp.,  6  figs. 
Specifications  approved  on  July  8,  1920. 

Developments  in.  New  Heating  and  Cooking  Apparatus.  Elecn.,  vol.  85,  no.  2210, 
Sept.  24,  1920,  pp.  365-371,  24  figs.  Survey  of  developments  shows  that 
electric  heating  and  cooking  continue  to  progress  particularly  in  connection 
with  large  installations  for  restaurants,  canteens,  etc.  It  is  also  noted  that 
electric  heating  and  cooking  is  becoming  increasingly  popular  for  marine 
work,  both  cargo  and  passenger  steamers  and  in  Navy.  Equipment  survey 
is  principally  of  British  manufacture. 

HEAVY-OIL  ENGINES 

Fuel  Selection.  The  Selection  of  Fuel  Oil  for  Heavy  Oil  Engines,  Allen  F.  Brewer. 
Gas  Engine,  vol.  22.  no.  10,  Oct.  1920,  pp.  295-297.  It  is  advised  that  customer 
should  approach  market  in  selection  of  fuel  oil  from  angle  of  presenting  operat- 
ing conditions  and  peculiarities  of  his  plant,  rather  than  limiting  himself  to 
laboratory  specifications. 

HELICOPTERS 

See  Aeroplanes,  Helicopters. 

HOISTS 

Mine.  Mine  Safety  Experts  Discuss  at  Milwaukee  Accidents,  Health  and  Warfare — - 
II,  R.  Dawson  Hall.  Coal  Age,  vol.18,  no.  16,  Oct.  14,  1920.  pp.  801-806. 
Safety  devices  on  hoisting  engines.     Paper  read  before  Nat.  Safety  Council. 

HOSE 

Steam.  Standard  Specification  for  Steam  Hose,  Power,  vol.  52,  no.  15,  Oct.  12, 
1920,  p.  601.     Specifications  adopted  by  Am.  Soc.  for  Testing  Matls. 

HOUSES,   CONCRETE 

Concrete  Blocks.  Local  Authorities  and  Housing,  Surveyor,  vol.  58,  no.  1499, 
Oct.  8,  1920,  pp.  235-236,  2  figs.  Plan  of  constructing  houses  on  continuous 
cavity  system  at  Brighton. 

HOUSING 

Garden  City  Scheme,  London.  Unpopulating  London,  John  Irwin  Bright.  Jl. 
Am.  Inst,  of  Architects,  vol.  8,  no.  10,  Oct.  1920,  pp.  354-356,  2  figs.  Housing 
scheme  prepared  by  Garden  Cities  and  Town  Planning  Assn.,  London.  Instead 
of  houses  being  packed  together,  it  is  proposed  to  create  separate  "Garden 
Cities"  with  population  from  30,000  to  50,000,  at  convenient  distances  apart 
and  ready  for  communication  with  center  of  metropolis. 
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Mining  Towns.  Kaska,  a  Mining  in  the  Rebuilding.  Coal  Age,  vol.  18,  no.  15, 
Oct.  7,  1920,  pp.  747-750,  12  figs.  Each  family  has  seven  rooms  and  bath, 
furnace,  radiators  in  every  room,  electric  lighting  and  cemented  cellar.  AH 
buildings  of  vitrified  tile;  some  covered  with  stucco.  Two  large  porches  on 
every  house. 

Schemes.  Big  Scale  Home  Building  by  Motor  Corporation.  Automotive  Manu- 
facturer, vol.  42,  no.  6,  Sept.  1920,  p  11.  Types  of  buildings  constructed 
and  material  used  in  housing  scheme  worked  out  by  General  Motors  Corpora- 
tion at  Flint,  Mich. 

Housing  Development  of  the  Viscose  Company,  Emile  G.  Perrot.  Chem. 
Age  (N.  Y.),  vol.  28,  no.  9,  Sept.  1920,  pp.  324-326,  5  figs.  Plan  and  details 
of  industrial  village. 

HYDRAULIC  TURBINES 

Design.  Design  of  the  37,500-Hp.  Turbines  at  Niaeara,  George  R.  Shepard,  Norman 
R.  Gibson,  Lewis  F.  Moodv  and  W.  M.  White.  Eng.  News-Rec,  vol.  85, 
no.  14,  Sept.  30,  1920,  pp.  646-653,  6  figs.  Hydraulic  features  of  100,000-hp. 
addition  of  the  hydroelectric  power  plants  on  American  side  of  the  Great 
Falls.     Design  of  the  two  types  of  turbines. 

Developments.  Modern  Developments  of  Hydraulic  Turbine  Design,  Robert  E. 
Horton.  Eng.  News-Rec,  vol.  85,  no.  15,  Oct  7,  1920,  pp.  6S3:685.  Precedent 
and  principle  as  exemplified  in  new  Niagara  wheels.  Minimum  constraint 
a  factor  in  efficiency. 

HYDROELECTRIC  PLANTS 

Niagara  Falls  Development.  Building  the  American  Niagara  Power  Extension, 
O.  D.  Dales  and  G.  W.  Hewitt.  Eng.  News-Rec,  vol.  85,  no.  15,  Oct.  7, 
1920,  pp.  694-701,  10  figs.  Details  of  dredging,  tunneling  and  erection  opera- 
tions on  war-time  100,000-hp.  addition  to  hydroelectric  plant  of  Niagara 
Falls  Power  Co. 

Developing  an  Additional  100,000  Horsepower  at  Niagara,  John  L. 
Harper,  O.  D.  Dales  and  Louis  S.  Bernstein.  Eng.  News-Rec,  vol.  85,  no.  13. 
Sept.  23,  1920,  pp.  582-588,  12  figs.  Details  of  hydraulic  and  structural  design 
and  description  of  new  water-power  plant  on  American  side  of  Falls. 

Niagara  Development  Breaks  Efficiency  Records.  Can.  Engr.,  vol.  39, 
no.  12,  Sept.  16,  1920,  pp.  337-346,  11  figs.  Symposium.  New  plant  consists 
of  three  vertical  units,  each  of  37.500  hr>.  maximum  rating  Average  overall 
efficiency  of  all  three  units,  including  a!!  losses  from  forebay  to  switchboard, 
is  90  per  cent  when  each  generator  is  delivering  approximately  24,000  kw. 
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ICE   PLANTS 

Raw-Water  World's  Largest  Raw-Water  Plant,  A.  Crawford  Craig.  Refrigerat- 
ing World,  vol.  55,  no.  10,  Oct.  1920,  pp.  14-18,  13  figs.  Common-wealth  Ice 
Company's  West  End  Avenue  Plant,  New  York,  has  capacity  of  eight  hundred 
tons  of  ice  per  day.     All  machinery  operated  by  direct  connected  motors. 

IGNITION 

Circuit  Characteristics.  Ignition  Circuit  Characteristics  as '  Determined  by 
Engine  Requirements,  Harrv  F.  Geist.  Automotive  Industries,  vol  43,  no.  14, 
Sept  30  1920,  pp.  666-670,  7  figs.  How  proportions  of  primary  circuit 
characteristics  of  battery  and  coil  ignition  system  may  be  theoretically  deter- 
mined for  production  of  spark  of  definite  energy  value  for  engine  of  any  specified 
speed  and  number  of  cylinders. 

INDUCTANCE 

Measurement  of.  Everyday  Measurement  of  Inductance  and  Capacity  in  the 
Wireless  Laboratory,  L.  B.  Turner.  Radio  Rev  vol.  1,  no  12  Sept.  1920 
pp  585-590  7  figs  Inductance  and  capacity  bridges  designed  and  constructed 
at  Signals  Experimental  Establishment,  Woolwich,  England. 

INDUSTRIAL  MANAGEMENT 

Tnspfction  Inspection:  The  Control  of  Quality— II,  George  S.  Radford.  Indus. 
Management?  vol  60.  no,  4,  Oct.  1920,  pp.  290-294.  Principles  underlying 
permissible  quality  variations. 

Office  Management  Getting  the  Office  Work  Done— IV,  Wallace  Clark.  Indus. 
Management  vol.  60,  no.  4,  Oct.  1920,  pp.  267-270,  1  fig.  Suggestions  to 
office  managers. 

Operating  Stores.  Putting  a  Store  in  Your  Factory  Leon  I.  Thomas.  Factory 
vol  25?  no  6,  Sept.  15,  1920,  pp.  863-867,  14  figs.  Based  on  experience  of 
125  plants. 

Pianning  Department.  The  Planning  Department,  Eng.  Production,  vol.  1, 
no  11 U  Oct  1920,  pp.  428-432,  15  figs.     Its  function,  organization  and  personnel. 

Production  Systems.     Keeping  Production  up  with  Sales,  H.  S  Hamilton.     Factory. 
Production  systems.     **V  £   192Q    pp    873.875>  3  figs.     Individual  production 

CharModern  Production  Methods,  W.  R.  Basset.  Am  Maeh  vol.  53  no..  14 
nj  fiTpn  ■)(  iml  Oct  14  1920,  pp.  619-625  and  709-711,  8  figs.  Sept.  30. 
DniscusSe?^anningdin°sthop4'where  wide  variety  of  articles  is  manufactured; 
Oct.  14:  Utilizing  cost  system  for  increasing  production. 
Routing  Materials.  Routing  Considered  as  a  Function  of  Up-to-date  Management, 
H  K  Hathawav  Indus.  Management,  vol.  60,  no.  4,  Oct.  19<!U,  pp.  z/o  <soo, 
10  figs  Sets  forth  principles  and  purposes  of  routing  its  history  and  e  ements 
of  it!  technique.  How  to  control  now  of  production  by  efficent  routing  of 
materials. 


Shipbuilding.  Production  Methods  in  Shipbuilding — IV,  William  B.  Ferguson. 
Indus.  Management,  vol.  60,  no.  4,  Oct.  1920,  pp.  295-300,  6  figs.  Cost  keeping 
basis  for  production  control. 

Results  Obtained  by  Applying  Scientific  Management  in  a  French  Ship 
Yard — II,  M.  Lavallee.  Indus.  Management,  vol.  60,  no.  4,  Oct.  1920v 
pp.  287-289.  Results  in  application  of  Taylor's  principles  to  shipyard  employ- 
ing 3000  men  at  Chantier  de  Penhoet  (Saint-Nazaire). 

INDUSTRIAL   RELATIONS 

British  Labor,  Attitude  of.  The  Attitude  of  British  Labor  toward  Employers, 
J.  R.  Clynes.  Automotive  Industries,  vol.  43,  no.  15,  Oct.  7.  1920,  pp.  730-731. 
Writer  is  member  of  parliament  for  labor  party.  Paper  read  before  Industrial 
League  and  Council  in  England. 

Collective  Bargaining.  Can  Industrial  Democracy  be  Efficient?  The  Rochester 
Plan,  Meyer  Jacobstein.  Bui.  of  Taylor  Soc,  vol.  5,  no.  4,  Aug.  1920,  pp. 
153-159.  Scheme  of  collective  bargaining  as  operated  by  Clothier's  Exchange 
of  Rochester  which  comprises  about  19  manufacturers  in  whose  plants  work 
15,000  people. 

Community  Spirit.  Community  Spirit  in  Small  Industrial  Town,  Edwin  A.  Hunger. 
Iron  Age  vol.  160,  no.  17,  Oct.  21,  1920,  pp.  1038-1040,  5  figs.  Development 
of  one-big-family  idea  among  employees  by  moving  to  village.  Experience  of 
Black  &  Decker  Mfg.  Co.,  maker  of  portable  electric  drills,  automobile  air 
compressors  and  valve  grinders. 

Developments.  The  Long  March  of  Industrial  Relations,  Harry  Tipper.  Auto- 
motive Industries  vol.  43,  no.  15.  Oct.  7,  1920.  pp.  732-733.  Reports,  that 
three  employees  are  to  be  elected  to  directorship  of  large  industrial  concern. 

Kansas  Industrial  Court.  The  Kansas  Industrial  Court,  K.  H.  Condit.  Am. 
Mach.,  vol.  53,  no.  17,  Oct.  21,  1920,  pp.  749-752.  Account  of  its  developments 
and  description  of  its  features. 

Open-Shop  Movement  in  U.  S.  How  Seattle  Fights  Unfair  Labor  Unions.  Iron 
Age,  vol.  106,  no.  17,  Oct.  21,  1920,  pp.  105.5-1057.  It  is  said  associated 
industries  have  already  accomplished  much  for  open  shop.  Facts  about  radical 
movement  last  year. 

Nation  Swiging  to  Open  Shop.  A.  J.  Hain.  Iron  Trade  Rev.,  vol  67. 
no.  13,  Sept.  23,  1920,  pp.  846-852.  Survey  of  activities  in  behalf  of  open 
shop  in  United  States  revealed  in  240  cities  of  44  states  efforts  are  being  made 
to  promote  "the  American  principle  in  employment  relations."  Included 
among  these  agencies  are  23  national  trade  and  industrial  associations,  many 
of  which  also  have  branch  organizations  in  principal  industrial  cities. 

The  Open  Shop  a  National  Demand.  Michael  J.  Hickey.  Am.  Industries, 
vol.  21,  no.  3,  Oct.  1920,  pp.  26-28.  It  is  reported  that  rotary  clubs,  cham- 
bers of  commerce,  hotel  men's  associations,  bankers'  associations,  school 
organizations  and  fraternal  organizations  join  in  demand  for  industrial  freedom 
all  over  the  country. 

INDUSTRIES 

Japan.  Industrial  Prospects  in  Japan.  Eng.,  vol.  110,  no.  2854,  Sept.  10,  1920, 
pp.  351.  Development  of  Japanese  industries  during  the  war.  From  report 
on  Commercial,  Industrial  and  Financial  Situation  of  Japan,  1914-1919, 
published  by  British  Government. 

See  also  Gas  Engines,  Gasoline  Engines,  Heavy-Oil  Engines,  Oil  Engines, 
Semi-Diesel  Engines. 

IRON   AND   STEEL 

Japanese  Industry.  Japanese  Development  in  Iron  and  Steel  Iron  Age.  vol.  106. 
no.  17,  Oct.  21,  1920,  pp.  1015-1047.  Actual  production  limited,  but  exploita- 
tion of  prospects  is  active.  Large  government  advances  to  private  steel 
corporations. 

Production  in  U.  S.  Decreased  Production  of  Iron  and  Steel.  Iron  Age,  vol.  100. 
no.  15,  Oct.  7,  1920,  pp.  925  and  955.  Statistics  for  1919  compiled  by  Am. 
Iron  &  Steel  Inst.  Effect  of  steel  strike  and  other  unfavorable  conditions 
is  shown,  but  gains  were  made  in  output  of  number  of  products. 

IRON   METALLURGY 

Indu  India  Iron  Making  at  Mirjati,  Chota  Napur.  Andrew  MeWilliam.  Iron  and 
Steel  Inst.,  Meeting,  Sept.  21-22,  1920,  paper  no.  10,  9  pp.  Ore  used  is  brown 
haematite.     Charcoal  is  used  as  fuel  but  no  material  is  added  as  Hum. 

IRON-NICKEL   ALLOYS 

See  Sickel-Iron  Alloys. 

IRRIGATION 

Current  Motor  for.     An  Automatic  Current  Motor.  Kngr.,  vol.   130    no.  3378. 

Sept.  24,   1920,  p.  308,  2  figs.      Device  for  utilizing  fun 1   stream  lor  lifting 

water  from  it  primarily  for  irrigation  purposes,  patented   by    P.    I.    Oilman, 
of  Los  Angeles,  Cal. 


LABORATORIES 

Photographic  Research.     A  Photographic   R.-s,-irj  I.   !  .,'„,. :,|ur  >     <      1      K  ■,,.etl, 
Mees      Jl    Royal  Sue,   of  Arts,   vol.  68.  no    3539,  Sep!     It,    1920.  pp.  695-709 

and  (discussion)  pp.  703-705.  4  figs.    Survey  of  wort  .t,.ne  :,t  research  la&oratory 
of  Eastman  Kodak  Co. 

Tkvtilb  Research.    Textile  Research   Laboratory.   Herbert   T     v.  Am. 

Monthly   vol.  2,  no.  2,  Oct.  1920,  pp    L5&-157,  S  figs.     Muuature  tertri       | 
of  Nat.  Bur.  of  Standards. 
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LADLES 

t'...,  rOR      Fractures  Vin    Ladle   Lifters   (Bruche  an  Giesspfannengehangen)     A. 
'Pomp      Staid  u.Eiseh,  vol.  40.  no.  34.  Aug.  20.   1920    pp.   1136-1138,  3  figs. 
Rt,M1i  1 1 -at ions  show  that  fracture  of  a  ladle  lifter  is  due  to  changes 

in  form  of  material  at  blue  heat. 

'   V  LATHES 

TtRRET     Alfred  Herbert  No.   5  Automatic  Turret  Lathe.     Am.   Mach.,  vol   53. 
'     no   13   Sept   23    1920.  pp.  600-601,  1  fig.     General-purpose  automatic  machines 
representative    of    English    practice.     Comparison   with    American   automatic 
*  turret  lathes. 

;  See  also  A  Clutches,  Machining. 

LIGHT 

Tr  wimission  Through  ATMOSPHERE.  Relative  Spectral  Transmission  of  the  Atmos- 
phere Wno'ch  Kafrar  and  E.  P.  T  Tyndall.  Dept.  of  Commerce,  Sci.  Papers 
of  Bur  of  Standards,  no.  389,  July  21,  1920.  pp.  377-408.  20  figs.  Transmis- 
sion of  atmosphere  was  studied  with  a  view  to  determining  data  useful  for 
aerial  photography  and  use  of  light  projectors  for  automobile  and  locomotive 
head-lamps,  for  sighaling  and  as  beacons,  and  for  searching  on  land,  water 
and  in  the  air. 

LIGHTING 

\r.  vs  Incandescent  Lamps.  Comparative  Cost  of  Lighting  by  Arc  and  by 
Incandescent'  Lamps  (Gout  comparatif  de  l'eelairage  par  arc  et  par  incan- 
descence), M.  H.  Dupont.  Bulletin  mensuel  de  la  Soeiete  beige  de  l'Eleetn- 
ciens,  vol.  34,  no.  4, 'Aug.  1920,  pp.  157-172.  Total  cost,  including  installation 
and  maintenance,  is  determined  to  be  smaller  for  incandescent  lamps.  Installa- 
tions considered  are  principally  those  in  industrial  works. 

C\ndlepower  Required.  Relation  of  Lighting  Feeders  to  Watts  per  Square  Foot, 
Victor  Tousley.  Elec.  World,  vol.  76,  no.  14,  Oct.  2,  1920,  pp.  686-687. 
Tables  showing  actual  demand  factors  in  units  per  square  foot  used  in  different 
classes  of  business  and  industry. 

Design  of  System.  Designing  Direct  and  Indirect  Illumination,  M.  M.  Samuels 
and  C.  O.  von  Dannenberg.  Elec.  World,  vol.  76,  no.  15,  Oct.  9,  1920,  pp. 
721-724,  9  figs.  Practical  method  of  determining  illumination  in  given  plane 
for  either  direct  or  indirect  fixtures  and  original  scheme  of  calculating  foot- 
candle  in  one  horizontal  plane  from  values  obtained  in  another. 

Factory.  Shop  Lighting,  C.  W.  Price.  Bui.  Dept.  of  Labor  &  Industry,  vol.  7, 
no.  4,  1920,  pp.  39-44.     Suggested  standardization. 

Theatres.  Lighting  the  World's  Largest  Theatre.  Elec.  World,  vol.  76,  no.  16. 
Oct.  16,  1920.  pp.  776-779,  9  figs.  Electric  fixtures  used  for  lighting  Capitol 
Theatre,  New  York  City,  which  has  seating  capacity  of  5300. 

LOCOMOTIVE   BOILERS 

Copper  vs.  Steel  Tubes.  Locomotive  Boiler  Tubes:  Copper  vs.  Steel,  Gerard  A. 
Muntz.  Ry.  Gaz.,  vol.  32.  no.  26,  June  25,  1920,  pp.  943-944.  Comparative 
economy  in  use  of  copper,  brass  and  steel  tubes  in  locomotive  boilers.  Further 
notes  on  discussion  given  in  issue  of  June  4,  Ry.  Gaz. 

Water-Level  Indicators.  Correct  Application  of  Water-Level  Indicators  in 
Locomotive  Boilers,  A.  G.  Pack.  Boiler  Maker,  vol.  20,  no.  9,  Sept.  1920, 
pp  261-265,  5  figs.  Investigations  conducted  by  Bur.  of  Locomotive  Inspec- 
tion, Interstate  Commerce  Commission,  to  determine  effect  of  water  circula- 
tion on  accuracy  of  indicating  devices. 

Government  Test  of  Water-Indicating  Devices,  A.  G.  Pack.  Ry.  Mech. 
engr.,  vol.  94,  nos.  9  and  10,  Sept.  and  Oct.  1920,  pp.  575-579  and  630-633, 
7  figs.  Sept. :  Account  of  tests  conducted  by  Bureau  of  Locomotive  Inspection. 
Tests  demonstrated  unreliability  of  many  water-indicating  appliances  on 
modern  locomotives;  Oct.;  Report  of  final  tests  and  recommendations  sub- 
mitted by  Bureau  of  Locomotive  Inspection. 

LOCOMOTIVES 

Development  in  U.  S.  The  Development  of  the  Modern  Steam  Locomotive  in  the 
United  States,  Fredk.  V.  Green  and  John  D.  Rogers.  Jl.  South  African 
Instn.  Engrs.,  vol.  19,  no.  2,  Sept.  1920,  pp.  14-22  and  (discussion)  pp.  22-29, 
2  figs. 

Feed  water  Heaters.  Locomotive  Feedwater  heating  in  Europe,  Robert  E. 
Thayer.  Ry.  Mech.  Engr.,  vol.  94,  no.  9,  Sept.  1920,  pp.  569-572,  8  figs. 
There  are  over  10,000  feedwater  heaters  in  use  on  railways  of  Europe.  These 
are  distributed  among  Weir  system.  Caille-Potonie  system  and  Knorr 
system,  the  latter  having  by  far  the  greater  distribution.  Weir  system  is 
confined  almost  entirely  to  Great  Britain,  Caille-Potonie  to  France,  and  Knorr 
to  Germany,  Holland  and  Switzerland. 

Freight.     New  Mountain  Type  Locomotives  for  Fast  Freight.     Ry.  Age,  vol.  69, 

no.  15,  Oct.  8,  1920,  pp.  608-611,  7  figs.     Dimensions:  Tractive  effort,  53,900 

tons;  weight  of  engine  and  tender  in  working  order,  511,000  tons;  wheel  base, 

•  total.  40  ft.;  total  heating  Burface,  4121  sq.  ft.;  super  neater  heating  surface, 

1009  sq.  ft.;  working  pressure,  200  lb.  per  sq.  in. 

Oil  Firing.  Heavy-Oil  Firing  for  Locomotives.  L.  Pierre-Guedon.  Bui.  Int.  Ry. 
Assn.,  vol.  2.  no.  8,  Aug.  1920,  pp.  517-527,  10  figs.  Historical  summary, 
with  special  reference  to  developments  in  design  of  locomotives  for  burning 
oil,  as  worked  out  by  Paris-Lyons-Mediterranean  Ry.  Translated  from  Genie 
Civil. 

The  Scarab  System  of  Oil  Fuel  Burning  on  Locomotives,  Eng.,  vol.  110, 
no.  2H.">.i,  Sept  3,  1920,  pp.  324,  3  figs.  System  as  applied  in  locomotive  of 
London  and   Northwestern  Railway.     System  was  introduced  by  Scarab  Oil 

"  Burning  Co.,  Ltd.,  Haymarket,  England. 

t.KuuiLDiNG.     Rebuilding    Locomotives   at    Kilmarnock    Works,   Glasgow    &   South 

Western  Railway,  Ry.  Gaz  .  vol.  33.  no.  13,  Sept.  24,  1920,  pp.  396-399,  7  figs. 

Reconstruction   work    involves   putting   boiler   6   in.   larger  in   diameter,   and 

making  steam  reversing  gem  direct  instead  of  being  actuated  through  rocking 

*  lever  and  link,  as  formerly. 


LUBRICATING   OILS 

Castor  vs.  Mineral  Oil.  A  Comparison  of  Qualities  of  Castor  and  Mineral  Oils, 
Fred  C.  Ziesenheim.  Automotive  Industries,  vol.  43,  no.  13,  Sept.  23,  1920, 
pp.  612-613,  1  figs.  Results  of  tests.  Superiority  of  castor  oil  over  mineral 
oils  for  particular  conditions  of  service  is  due  primarily  to  its  greater  capillarity 
which  results  from  presence  of  free  fatty  acids. 

Specifications.  Development  of  Oil  Specifications,  William  F.  Parish.  Jl.  Son. 
Automotive  Engrs..  vol.  7,  no.  4,  Oct  1920,  pp.  313-315.  Points  to  be  con- 
sidered in  drawing  up  specifications,  with  reference  to  specifications  for  lubricat- 
ing oils  used  by  War  Department. 


M 


MACHINE    TOOLS 

Counterweights  for.  Machine  Tool  Counterweights,  Fred.  Horner.  Machy. 
(N.  Y),  vol  27,  no.  2,  Oct.  1920,  pp.  108-114,  17  figs.  Methods  of  applying 
counterweights  to  different  types  of  machine  tools  for  counterbalancing  weights 
of  spindles,  slides  and  work-tables. 

Paris  Exhibition.  Machine  Tools  at  the  Paris  Exhibition  (Les  machines-outils 
et  l'outillage  meehanique  a  la  foire  de  Paris),  Ouvrier  Moderne,  vol.  3,  nos.  3, 
4  and  5,  June  July  and  Aug.  1920,  pp.  111-112,  159-160  and  206-208,  10  figs. 
Details  of  principal  exhibits  shown  at  Paris  exhibition  held  May  5-20,  1920. 

Special-Purpose.  Special-Purpose  Machines  in  the  LeBlond  Plant.  Machy, 
(Lond.),  vol.  16,  no.  418,  Sept.  30,  1920,  pp.  797-803,  7  figs.  Also  Machy. 
(N.  Y.),  vol  27,  no.  2,  Oct.  1920,  pp.  144-150,  7  figs.  Vertical  sawing  machine 
built  for  operation  customarily  performed  on  radial  drilling  machines,  special 
keyseater  for  long  shafts,  planer  adapted  for  grinding  large  flat  surfaces,  etc. 

MACHINERY 

Shipment  of.  Insuring  the  Safe  Shipment  of  Machinery,  Fred  H.  Colvin.  Am. 
Mach.,  vol.  53,  no.  16,  Oct.  14.  1920,  pp.  712-718,  17  figs.  Methods  of  develop- 
ment by  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 

MALLEABLE   IRON 

Annealing  Ovens.  New  Oven  Secures  Uniform  Anneal.  Foundry,  vol.  48,  no.  19, 
Oct.  1,  1920,  pp.  768-771,  1 1  figs.  Two  fireboxes  at  each  side  are  in  oven  proper. 
Flues  are  located  in  center  of  floor.  Four  tons  of  castings  are  annealed  with 
one  ton  of  coal. 

MANGANESE   ORE 

Smelting  Electric.  Electric  Furnace  Smelting  of  Montana  Manganese  Ores,  E.  S. 
Bardwell.  Gen.  Meeting  of  Am.  Electrochem,  Soc  ,  Sept.  30-Oct.  2,  1920, 
paper  no.  14,  pp.  137-152.  Account  of  plant  of  Onaconda  Copper  Co.  at 
Great  Falls,  Mont,  for  reducing  Montana  rhodochrosite  manganese  ores. 
Detailed  description  is  given  of  furnace,  electrode  holders,  and  operation  of 
furnaces. 

MARINE   BOILERS 

See  Boilers,    Water-Tube,  Houghton's  Patent 

MARINE   ENGINES 

See  Oil  Engines. 

MARINE   STEAM   TURBINES 

Emergency  Governor.  Emergency  Governor  and  Gear  for  Marine  Turbine. 
Eng.,  vol.  110,  no.  2854,  Sept.  10,  1920,  pp.  344-345,  8  figs.  Type  being 
introduced  by  Messrs.  Aspinall's  Patent  Governor  Co.,  Liverpool. 

Flexible  Expansion  Coupling.  The  "Robertson-Fairfield"  Flexible  Expansion 
Coupling.  Eng.,  vol.  110,  no.  2854,  Sept.  10,  1920,  p.  357,  5  figs.  Coupling 
consists  of  casing  or  shell  made  in  halves  which  are  bolted  together  when 
coupling  is  assembled.  "Pivot  keys  sockets"  fitted  in  slots  machined  in 
casing,  transmit  drive  to  casing.  Any  relative  axial  motion  between  drivers 
and  driving  shaft  is  provided  for  by  sliding  these  blocks  along  their  slots  in 
shell. 

Rateau.  The  Development  of  the  Rateau  Geared  Turbine  for  Marine  Work, 
A.  V.  Jarratt.  Elecn.,  vol.  85,  no.  2207,  Sept.  3.  1920,  pp.  253-257,  6  figs. 
Rateau  turbines  as  manufactured  by  Metropolitan-Vickers  Electrical  Co., 
Ltd.  Turbine  is  constructed  with  two  cylinders,  high  and  low  pressure, 
mounted  side  by  side,  both  driving  high-speed  pinions  on  reduction  gearings. 

MATERIALS 

Testing.  Compares  Fatigue  and  Recovery,  Robert  G.  Guthrie.  Iron  Trade  Rev., 
vol.  67,  no.  13,  Sept.  23,  1920.  pp.  843-845,  4  figs.  Instruments  for  determining 
recoverance,  which  is  capacity  of  material  to  return  immediately  energy  that 
has  been  imparted  to  it  by  any  external  force.  Records  of  operation  of 
machine. 

Recoverance,  Robert  G.  Guthrie.  Chem.  and  Metallurgical  Eng..  vol.  23, 
no.  14,  Oct.  6,  1920,  pp.  671-672.  Recoverance  is  defined  as  capacity  of 
material  to  return  immediately  energy  that  has  been  imparted  to  it  by  any 
external  forces.     Methods  of  measuring  recoverance  are  explained. 

MEASURING   INSTRUMENTS 

Two-Needle.  New  Type  of  Apparatus  for  the  Direct  Measurement  of  Magnitudes 
which  are  Functions  of  Two  Variables  (Sur  une  nouvelle  classe  d'appareils 
de  mesure  pour  revaluation  directe  des  grandeurs  fonctions  de  deux  variables), 
L.  Barbillion  and  M.  Dugit.  Comptes  rendus  des  Seances  de  l'Academie  des 
Sciences,  vol.  171,  no.  7,  Aug.  17,  1920,  pp.  389-392.  Instruments  using  two 
needles,  one  curvilinear  and  one  rectilinear,  or  both  curvilinear,  turning  about 
the  same  axis.  As  exampled  are  quoted  an  instrument  for  measuring  relative 
velocity  of  an  aeroplane,  and  an  indicator  of  carburation  in  explosion  motors. 
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Simple  Harmonic  Analyzer.  A  Simple  Harmonic  Analyzer,  V.  Bush  JI  Am 
Inst.  Elcc.  Engrs.,  vol.  30,  no.  10,  Oct.  1920,  pp.  903-905,  4  figs.  Mechanical 
integrator. 

METALLURGY 

Control  of  Products.  Recent  Progress  in  Methods  of  Controlling  Metallurgical 
Products  (Les  progres  recents  des  methodes  de  controle  des  produits  metallur- 
gies), Leon  Guillet.  Genie  Civil,  vol.  77,  nos.  11  and  12,  Sent  11  and 
18,  1920  pp.  214-218  and  232-236,  51  figs.,  partly  on  supp.  plate  Physico- 
chemical  analyses  and  micrographic  and  macrographic  studies.  Properties 
and  uses  of  equilibrium  diagrams.     (Continuation  of  serial.) 

Methods  of  Control.  Recent  Progress  in  Methods  of  Controlling  Metallurgical 
Products  (Les  progres  recents  des  methodes  de  controle  des  produits  metal- 
lurgies), Leon  Guillet.  Genie  Civil,  vol.  77,  no.  10,  Sept.  4,  1920,  pp 
185-190,  5  figs.     Method  of  testing.     (Continuation  of  serial.) 

Progress  in.  Recent  Progress  in  Methods  of  Controlling  Metallurgical  products 
(Les  progres  regents  de  methodes  de  controle  des  produits  metallurgiques) 
Leon  Guillet.  Genie  Civil,  vol.  77,  no.  9,  Aug.  28,  1920.  pp.  172-178,  6  figs. 
Schemes  for  analysis  of  metallurgical  produits  by  electrolysis.  (To  be 
continued.) 

Standardization  in.  Rulings  of  the  Permament  Commissions  of  Standardization 
in  Regard  to  Metallurgical  Product  (La  commission  permanente  de  standardi- 
sation ses  decisions  au  point  de  vue  des  materiaux  metallurgiques),  Leon 
Guillet.  Revue  de  Metallurgie,  vol.  17,  no.  6,  June  1920,  pp.  408-420,  5  figs. 
Rulings  in  regard  to  testing  machines,  methods  of  testing  and  nature  of  tests 
to  be  made  of  metallurgical  products,  especially  steel. 

METALS 

Compressive  Strength  of.  Resistances  of  Metals  and  Alloys  to  Compression 
(Widerstand  von  Metallen  und  Legierungen  gegen  Druck),  A.  Pomp.  Zeit- 
schrift  des  Vereines  deutscher  Ingenieure,  vol.  64,  no.  37,  Sept.  11,  1920, 
pp.  745-746,  1  fig.  Results  of  investigation  of  lead,  lead  and  tin  alloy,  copper, 
brass,  aluminum  low  carbon  steel,  and  steel  with  5  per  cent  carbon,  are  given 
in  tabular  form  and  in  curves. 

Crystal  Growth  and  Recrystallization.  Crystal  Growth  and  Recrystalliza- 
tion  in  Metals,  H.  C.  H.  Carpenter  and  Miss  C.  F.  Elam.  Eng  ,  vol  110 
nos.  2855  and  2856,  Sept.  17  and  24,  1920,  pp.  285-389  and  424-426,  38  figs. 
Sept.  17. 

METEOROLOGY 

High  Altitudes.  Meteorological  Characteristics  of  Atmosphere  at  High  Altitudes 
(Les  caracteres  meteorologiques  de  la  haute  atmosphere),  J.  Rouen.  Aero- 
phile,  vol.  28,  nos.  13-14,  July  1-15,  1920,  pp.  210-217,  3  figs.  Survey  of 
researches.     Compilation  of  data  obtained. 

METRIC   SYSTEM 

Arguments  Against  Adoption  in  U.  S.  Committee  on  Technical  Standards, 
Bureau  of  Surveys  and  Maps,  Recommends  Use  of  English  Measuring  System. 
Am.  Mach.,  vol.  53,  no.  14,  Sept.  30,  1920,  pp.  647-648.  Stand  taken  by 
Committee  in  regard  to  question  as  to  whether  maps  should  be  published  on 
standard  scales  of  metric  or  English  measurement.  It  is  stated  that  "to 
make  a  metric  law  compulsory  would  be  a  great  misfortune  to  the  country." 

The  International  Chamber  of  Commerce  did  not  Indorse  the  Metric 
System,  Ethan  Viall.  Am.  Mach.,  vol.  53,  no.  16,  Oct.  14,  1920,  p.  735.  It  is 
said  that  a  resolution  advising  that  United  States  and  British  Empire  "stand- 
ardize on  the  metric  system  solely"  was  introduced,  discussed  and  definitely 
turned  down. 

What  the  Steel  Industry  Things  of  the  Compulsory  Metric  System,  Ethan 
Viall.  Am.  Mach.,  vol.  53,  no.  14,  Sept.  30,  1920,  p.  643.  Replies  received  to 
questionaire  sent  out  to  members  of  Assn.  of  Am.  Steel  Manufacturers  asking 
them  for  their  attitude  with  regard  to  adoption  of  metric  system  in  United 
States.  96.3  per  cent  of  members  are  against  compulsory  use  of  metric  system, 
0.5  per  cent  were  neutral,  0.7  per  cent  were  in  favor  and  2.5  per  cent  expressed 
no  preference. 

Arguments  in  Favor  of.  100,000  Petitions  for  Metric  System.  Jl.  Am.  Inst. 
Elec.  Engrs.,  vol.  39,  no.  10,  Oct.  1920,  p.  889.  It  is  reported  that  the  Dept. 
of  Commerce  at  Washington,  D.  C,  has  received  over  100,000  petitions  from 
all  over  the  United  States  urging  upon  Congress  the  adoption  of  metric  system 
of  weights  and  measures  as  exclusive  legal  standard. 

Creat  Britain.  Metric  Committee's  Report.  Chem.  Trade  Jl.  and  Chem.  Engr., 
vol.  67,  no.  1738,  Sept.  11,  1920,  p.  351.  Notice  regarding  report  of  Committee 
appointed  by  Conjoint  Board  of  scientific  societies  "to  consider  the  proposed 
compulsory  adoption  of  the  metric  system  in  the  United  Kingdom"  They 
recommend  that  British  system  of  units  of  weights  and  measures  be  retained. 
In  preference  to  any  alteration  of  present  system  they  "would  recommend  the 
whole-hearted  adoption  of  the  metric  system." 

Units,  New.  New  Units  in  the  Metric  System — Legally  Adopted  in  France.  Sci. 
Am.  Monthly,  vol.  2,  no.  2,  Oct.  1920,  p.  152.  Names  adopted  for  units  in 
centimeter-gram-second  system.  One  is,  for  example,  stheme,  unit  of  force, 
which  in  one  second  of  time  communicates  to  mass  equal  to  one  ton,  an  increase 
of  velocity  of  one  meter  per  second.     Translated  from  Jl.  Officiel. 


MICROMETERS 


Man- 


ufacture. Making  the  Almond  Micrometer,  Ethan  Viall.  Am.  Mach., 
vol.  53,  no.  14,  Sept.  30,  1920,  pp.  605-611,  28  figs.  Manufacturing  methods 
of  T.  R.  Almond  Manufacturing  Co.,  Ashburnham,  Mass. 

MILLING 

Elliptical  Shapes.  Fixture  for  Milling  an  Ellipse,  P.  A.  Fredericks.  Am.  Mach., 
vol.  53,  no.  17,  Oct.  21.  1920,  pp.  752-754,  4  figs.  Fixture  devised  for  nulling 
small  elliptical  shapes  on  production  basis. 


MILLING    MACHINES 

Continuous  Continuous  Milling  Machine  with  Fixed  Production.  Automotive 
Industries  vol.  43,  no  14,  Sept,  30,  1920,  pp.  664-665,  5  figs.  Machine  equipped 
with  revolving  work  table,  which  is  adjustable  on  base,  in  order  that  work  may 
utihzd     UP°n  S  Possible  radius  and  cutter  of  smallest  possible  diameter 

MINE   HOISTING 

Electric.  Typical  Installation  of  Electric  Mine  Hoisting  in  South  Africa  E  B 
Hell.  Gen  Elcc.  Rev  vol.  23,  no.  <).  Sept.  I'.il'O.  pp  77.V7.S2.  7  tigs.  Descrip- 
tion of  mines,  shafts,  hoists,  electrical  equipment,  and  control  devices  of  latest 
and  largest  installations  of  electric  mine  hoists  both  of  direct-current  motor 
and  induction  motor  types. 

MINE-RESCUE  WORK 

Rescue  Car.  Nova  Scotia  Co.'s  Rescue  Car:  First  Firm  in  America  to  Use  Brcathine 
Apparatus,  Frank  H.  Kneeland.  Coal  Age  vol.  18,  no.  15,  Oct  7  1920 
pp.  728-730,  3  figs.  Car  for  fourteen  men,  heated  by  electricity  or  steam  'carries 
five  sets  of  apparatus,  maps  of  mines  and  of  water  lines,  and  first-aid  room 


MINERS'    LAMPS 


Research 


rch.  Miners'  Lamps  Committee,  Iron  &  Coal  Trades  Rev.,  vol.  101,  no  2742 
Sept.  17,  1920,  pp.  365-368,  9  figs.  Committee  was  appointed  bv  British  Home 
Secretary  to  inquire  and  report  what  improvements  were  possible  in  miners' 
lamps  as  regards  safety  and  illumination  and  what  alterations  were  desirable 
in  present  methods  of  testing  and  approving  such  lamp.  Article  gives  report 
issued  by  research  sub-committee  on  passage  of  flame  of  an  explosion  throueh 
wire  gauze.  B 

MIXING   INDUSTRY 

Welfare  Work.  McDowell  County,  Coal  Mining  Being  Almost  Sole  Industry 
Provides  Free  Dentistry.  Coal  Age,  vol.  18,  no.  15,  Oct.  7,  1920,  pp.  743-744' 
Thirteen  dentists  and  as  many  hygienists  visit  schools  three  times  a  year  and 
take  care  of  children's  teeth,  recording  condition  and  health  of  little  patients. 

MOTOR   BUSES 

Electric-Railway,  Use  of.  Motor  Buses  as  Railway  Auxiliaries  Elec  Rv 
Jl.,  vol.  56,  no.  15,  Oct.  9,  1920,  pp.  707-709.  Statistics  of  operation  of  motor 
buses  by  electric  railway  company. 

Metal-Framed.  Metal-Framed  Motor  Omnibus  Body.  Eng.,  vol.  110,  no  2856 
Sept.  24,  1920,  pp.  406-408,  14  figs.  Development  from  steel  construction  for 
aircraft.  Constructed  by  Aircraft  Steel  Construction  Co.,  Engineers,  London 
England. 

MOTOR  TRUCKS 

Engines.  Dual  Valve  Motors  in  Expanded  Pierce  Truck  Line  Automotive  Manu- 
facturer, vol.  42,  no.  6,  Sept.  1920,  pp.  7-10,  7  figs.  Engine  is  of  four  cylinder 
T-head  type  with  4J4  inch  bore  and  6;'4  inch  stroke.  Its  S.A.E.  horsepower 
is  32.4,  but  at  governed  speed  of  1200  r.p.m.  it  will  develop  60  horsepower  under 
normal  conditions. 

Frames.  Two-ton  Truck  has  Novel  Frame  Constructions.  Automotive  Industries, 
vol.  43,  no.  15,  Oct.  7,  1920,  p.  717,  3  figs.  Channel  steel  frame  employed 
in  Lorain  serves  chiefly  to  hold  axles  in  alignment  and  pay  load  is  carried  on 
wood  sills  fitted  outside  steel  members  and  is  centered  over  rear  springs. 

Oil  Tanks.  Oil-Tank  Truck  Specifications,  F.  A.  Bean.  Power  Wagon,  no.  191, 
Oct.  1920,  pp.  33-35  and  p.  66.  Specifications  suggested  by  WTiter,  who  is 
consulting  engineer,  Wayne  Oil  Tank  &  Pulp  Co. 

Pneumatic  Tires.  Data  on  Pneumatic  Tires  and  Rims  Used  on  Trucks,  Burgess 
Darrow.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  4,  Oct.  1920,  pp.  366-368, 
7  figs.     Constructional  details  of  standard  pneumatic  tires. 

What  Motor  Trucks  need  to  Supplement  Pneumatic-Tire  Equipment, 
E.  W.  Templin.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  4,  Oct.  1920,  pp.  369-374 
and  398.  12  figs.  Changes  in  design  consequent  upon  adoption  of  pneumatic 
tires  for  motor  trucks. 

Specifications.  Internal-Combustion  Truck  Specifications,  Power  Wagon,  no.  191, 
Oct.  1920,  pp.  42-59.     List  giving  particulars  of  570  principal  types. 

MOTORSHIPS 

Danish-Built.  The  Motor  Ship  Theodore  Roosevelt.  Engr.,  vol.  130,  no.  3375, 
Sept.  3,  1920,  p.  236,  1  fig.  Built  at  yard  of  Burmeister  &  Wain,  Copenhagen. 
Dimensions:  Length  overall,  444  ft.  4  in.;  breadth  on  frame.  55  ft.;  depth 
from  lower  deck,  22  ft.  6  in.;  draught,  loaded,  29  ft.  1  in.;  gross  tonnage,  7116 
tons;  fuel-oil  capacity,  1282  tons;  radius  of  action,  30,000  miles. 

Diesel-Engined.  Bibby  Lines  Motorships  "Dorsetshire"  and  "Somersetshire." 
Motorship,  vol.  5,  no.  10,  Oct.  1920,  pp.  SS'.t,  1  tig.  Two  new  twin  screw 
Diesel-Driven  vessels  of  12,000  tons  d.w.e.  Dimensions:  Length  between  per- 
pendiculars, 450  ft. ;  breadth,  57  ft.  3  in.;  dept.  33  ft.  7  in.;  power  of  main  engines, 
4500  i.hp. 

European-Built.  European  Motorship  Building.  Int.  Mar  Eng.,  vol.  25,  no.  10, 
Oct.  1920,  pp.  834-835,  2  figs.     Survey  lion. 

Machinery  for.  Review  of  Motorship  Machinery  Problems,  Eubert  ('  Wrhev. 
Int.  Mar.  Eng..  vol.  25,  no.  10,  Oct.  1920,  pp.  830-832.  Opposed  piston-type 
engines.  Novel  scavenging  pumps.  Engine-room  arrangements  and  su\il- 
iaries.     Diesel-electric  drive. 
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Steamships  vs.  Cargo  Motorships  vs.  Steamships— II,  Charles  E.  Lucke.  Int. 
Mar.  Eng.,  vol.  25,  no.  10,  Oct.  1920,  pp.  837-841.  Fixed  annual  expenses 
and  service  expenses.  Cost  of  cargo  transportation,  net  earnings  and  invest- 
ment returns.  ,  ,  ,  .  . 

Motorships  v.  Steamships,  Charles  E.  Lucke.  Motorship,  vol  5,  no.  10, 
Oct.  1920,  p.  910.  Comparative  operating  expenses  and  earnings  of  cargo 
vessels.     (Continuation  of  serial.) 


N 


NATURAL  GAS 

Conservation  of.  Conservation  of  Gas,  L.  B.  Denning.  Natural  Gas  &  Gasoline 
JL,  vol.  14,  no.  9,  Sept.  1920,  pp.  261-262.  Work  done  by  National  Com- 
mittee on  National  Gas  Conservation,  which  consists  of  four  representatives 
of  public,  four  representatives  of  gas-producing  companies,  and  two  represen- 
tatives of  Dept  of  Interior.  Set  of  rules  and  regulations  drawn  up  by  com- 
mittee is  given. 

Curtailment  in  Industry.  Chemical  Industries  Likely  to  Lose  Natural  Gas 
Supply,  R.  S.  McBride.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  15,  Oct.  13, 
1920,  pp.  743-744,  4  figs.  Investigations  being  conducted  by  State  Public 
Service  Commissions  of  West  Va.,  Pa.,  Ohio,  Md.  and  New  York,  in  regard 
to  advisability  of  restricting  use  of  natural  gas  to  domestic  purposes. 

Utilization  and  Conservation.  Mud  Process  in  Saving  Gas,  A.  W.  Ambrose. 
Gas  Rec,  vol.  18,  no.  6,  Sept.  22,  1920,  pp.  31-33.  Method  of  preventing 
waste  while  drilling  for  gas  and  oil. 

NAVIGATION 

Submarines,  Navigational  Obligations.  Modern  Marine  Problems  in  War  and 
Peace,  C.  V.  Drysdale.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no.  293,  July  1920, 
pp.  572-597.  Account  of  scientific  investigations  which  have  been  carried  out 
in  marine  problems  during  and  after  the  war  under  British  Admiralty  at 
various  experimental  stations.  Work  during  war  consisted  chiefly  of  devising 
means  for  detecting  submarines.     Eleventh  Kelvin  Lecture. 

See  also  Radio  Communication,  Guiding  Aerial  and  Marine  Craft. 

NICKEL-IRON   ALLOYS 

Constitution.  The  Constitution  of  the  Nickel-Iron  Alloys,  D.  Hanson  and  Hilda 
E.  Hanson.  Iron  and  Steel  Inst.,  Meeting  Sept.  21-22,  1920,  paper  no.  5.20 
pp.,  31  figs.  Investigation  into  constitution  of  nickel-iron  alloys.  Special 
attention  was  given  to  determination  of  effect  of  small  quantities  of  nickel  on 
critical  points  of  pure  iron.  Osmond's  theory  of  nickel-iron  alloys  is  examined, 
and  attempt  is  made  to  construct  "stable"  diagram  of  nickel-iron  alloys. 

NOZZLES 

Steam  Action  in.  Steam  Action  in  Simple  Nozzle  Forms.  A.  L.  Mellanby  and 
Wm.  Kerr.  Eng.,  vol.  110,  no.  2853,  Sept.  3,  1920.  pp.  310-314,  15  figs.  Charts 
giving  pressure  ratio  curves  for  various  types,  constructed  from  results  obtained 
from  experiments.  Paper  read  before  Eng.  Section,  British  Assn.  for  Advance- 
ment of  Science. 
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OFFICE   MANAGEMENT 

See  Industrial  Management,  Office  Management. 

OIL 

Flow  in  Pipes.     See  Flow  of  Oil,  Pipes. 

OIL  ENGINES 

Fairbanks-Morse.  The  Fairbanks-Morse  "C-O"  Marine  Oil  Engines.  Practical 
Engr.,  vol.  62,  no.  1752,  Sept.  23,  1920,  pp.  201-203,  5  figs.  Outstanding 
features  are  (1)  no  water  injection  into  cylinders,  (2)  water  jacketing  of  combus- 
tion chamber  and  exhaust  manifold,  and  (3)  special  means  for  quick  starting. 

MARINE.     A  High-Compression  Marine  Oil  Engine.     Engr.,  vol.  130,  no.  3375,  Sept. 

3.  1920,  pp.  224-226,  5  figs.     Built  by  Plenty  &  Son,  Ltd.,  Newbury,  England. 

Engines  are  manufactured  with  two  sizes  of  cylinders,  270  mm.  bore  by  300 

mm.  stroke  and  335  mm.  by  350  mm.,  grouped  according  to  power  required. 

•See  also  Diesel  Engines;  Semi-Diesel  Engines. 

OIL   FIELDS 

Argentine.  Petroleum  in  Comrnodoro  Rivadavia  (El  petro  leo  en  Commodoro 
Kivadavia),  Walter  C.  Kretz.  Ingenieria  Internacional,  vol.  4,  no.  4,  Oct. 
1920,  pp.  195-201,  7  figs.     Description  of  oil  fields  and  methods  of  exploitation. 

Bolivia.  Bolivia  as  a  Source  of  Petroleum  Supply.  Petroleum  Times,  vol.  4,  no.  90, 
Sept,  25,  1920,  p.  312.  Nature  of  oil  deposits.  Conditions  governing  conces- 
sions of  oil  lands. 

OIL   FUEL 

Passenoer  Ships.  Oil  Fuel  on  Passenger  Ships,  Shipbuilding  and  Shipping  Rec, 
vol.  16,  no.  13,  Sept.  23,  1920,  pp.  373-376.  Report  of  Board  of  Trade  Commit- 
tee on  prevention  of  fire  on  passenger  ships  burning  oil  fuel.  Minimum  Haiti 
point.     Precautions  proposed. 

OIL  SHALES 

Utilization.  The  Oil  Shale  Industry  in  Scotland  and  England.  Am.  Gas  Eng. 
.11  ,  vol.  1 13  no.  14,  Oct.  2,  1920,  pp.  255-260  and  p.  265.  Analyzes  methods 
employed  abroad  and  bases  suggestions  on  these  findings  for  utilization  of 
American  shales. 


OIL  TANKS 

Measuring  Liquids  in.  Measuring  Liquids  in  Ships'  Tanks.  Int.  Mar.  Eng., 
vol.  25,  no.  10,  Oct.  1920,  pp  841-843,  3  figs.  Operation  of  tank  gage  and 
draft  indicator. 

ORE   DRESSING 

Classifier  Efficiency.  Classifier  Efficiency,  R.  T.  Hancock.  Eng.  and  Min. 
Jl.,  vol.  110,  no.  13,  Sept.  25,  1920,  pp.  622-623.  Improvement  over  former 
methods  of  determination  suggested.     Elutriation  preferable  to  screening  tests. 

OXY-ACETYLENE   WELDING 

Automobiles.  Autogenous  Welding  in  the  Citroen  Automobile  Factory  (Die  auto- 
gene  Schweissung  in  der  Automobilfabrik  Citroen),  Autogene  Metallbear- 
beitung,  vol.  13,  no.  11,  June  1,  1920,  pp.  118-124,  3  figs.  Includes  illustrations 
of  auxiliary  welding  devices  and  of  the  numerous  welded  automobile  parts. 
From  report  of  the  Swiss  Acetylene  Assn. 

Characteristics  of  Welds.  Characteristics  Peculiar  to  Oxy-Acetylene  Welds. 
Alfred  S.  Kinsey.  Welding  Engr.,  vol.  5,  no.  9,  Sept.  1920,  pp.  23-24.  One 
of  characteristics  noted  is  its  applicability  to  all  kinds  of  metals.  Paper  read 
before  Joint  Meeting,  New  York  Section  Am.  Soc.  M.E.  and  Am.  Welding  Soe. 


OXYGEN 


Liquid.     See  Explosives,  Liquid  Oxygen. 


PAINTS 

Exposure  Tests.  Report  on  Paint  Exposure  Tests  at  Atlantic  City,  New  Jersey, 
Henry  A.  Gardner.  Am.  Architect,  vol.  118,  no.  2337,  Oct.  6,  1920.  pp.  445- 
449,  6  figs.  Further  account  of  paint  exposure  test  panels  consisting  of  wood 
and  metal,  both  bare  and  coated  with  various  types  of  paint  and  varnish,  exposed 
on  Young's  Million  Dollar  Pier  at  Atlantic  City,  N.J.,  and  described  in  Am. 
Architect  issue  of  Aug.  27,  1919. 

PAVEMENTS 

Comparative  Values  of.  Costs  on  Four  Types  of  Pavement  in  Philadelphia  Test 
Road.  Eng.  News-Rec,  vol.  85,  no.  13,  Sept.  23,  1920,  pp.  607-608.  Twenty- 
six  sections,  comprising  bituminous  macadam,  mixed  and  penetration  methods, 
concrete  and  vitrified  block  compared. 

PAVEMENTS,   ASPHALT 

Maintenance  Costs.  Sheet  Asphalt  Maintenance  Costs  in  District  of  Columbia, 
F.  S.  Besson.  Eng.  News-Rec,  vol.  85,  no.  15,  Oct.  7,  1920,  pp.  705-707. 
Use  of  salvaged  material  makes  cost  $1.74  square  yard,  including  asphalt 
cost,  haulage,  cutting  out,  working  patch. 

Specifications.  Specifications  for  Asphalt  Pavements.  Good  Roads,  vol.  20, 
no.  14,  Oct.  13,  1920,  pp.  186-187.  Prepared  by  technical  committee  of 
Asphalt  Assn.,  New  York,  N.Y. 

PAVEMENTS,   BRICK 

Monolithic.  Monolithic  Brick  Pavement  Fails  from  Expansion,  M.  W. 
Watson.  Eng.  News-Rec,  vol.  85,  no.  13,  Sept.  23.  1920,  pp.  595-596,  3  figs. 
Experience  in  Kansas  highways.  Heat  caused  brick  slabs  to  separate  from 
concrete  base  and  finally  to  rupture  with  violence. 

PAVEMENTS,    CONCRETE 

Handling  Concrete  Material.  New  Method  of  Handling  Concrete  Material 
on  Minneapolis  Paving  Job.  Ellis  R.  Dutton.  Mun.  and  County  Eng.,  vol.  59, 
no.  3,  Sept.  1920,  pp.  22-24,  3  figs.  Truck  tractor  having  dumping  body 
used  in  connection  with  bucket  loader. 

PAVEMENTS,   STONE 

Granite-Block.  Method  of  Constructing  Duras  Pavement,  W.  C.  Mallonee. 
Eng.  &  Contracting,  vol.  54,  no.  14,  Oct.  6,  1920,  pp.  351-352,  2  figs.  Granite 
block  pavements  laid  upon  concrete  foundation. 

PAVEMENTS  WOOD-BLOCK 

Comparative  Value  of  Woods.  Utility  of  Hardwoods  for  Paving  Shown  in  Com- 
parative Tests,  E.  E.  Butterfield.  Eng.  News-Rec,  vol.  85,  no.  14,  Sept.  30. 
1920,  pp.  656-658.  Relative  insusceptibility  to  expansion  through  water 
absorption,  and  greater  strength  are  said  to  recommend  oaks  and  hickory. 

Tightening  Blocks.  Jackscrews  Tighten  Wood  Block  Pavement  in  Place,  W.  W. 
Horner.  Eng.  News-Rec,  vol.  85,  no.  15,  Oct.  7,  1920,  pp.  686-689,  3  figs. 
Method  developed  at  St.  Louis,  Mo.  Pavement  is  cut  in  two  at  intervals 
and  blocks  on  each  side  of  cuts  are  tightened  up  with  jack-screws. 

PETROLEUM 

Peru  and  Bolivia.  The  Prospects  for  Petroleum  Production  in  Peru  and  Bolivia. 
Charles  S.  Haley.  Eng.  &  Min.  Jl.,  vol.  110,  no.  16,  Oct.  16,  1920,  pp.  772-774. 
High  cost  of  development,  difficulties  of  transportation,  high  royalties  asked 
and  objection  to  long-term  concessions  are  drawbacks  to  exploitation  of  oil 
possibilities  in  these  countries. 

Residuals.  Characteristics  of  Steam-Distilled  Petroleum  Residuals,  B.  A.  Anderton. 
Can.  Engr.,  vol.  39,  no.  15.  Oct.  7,  1920,  pp.  411-414,  11  figs.  Tests  of  consis- 
tency with  progress  of  distillation.  Paper  presented  before  Am.  Soc.  for 
Testing  Matls. 
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Water  in,  Determination.     Bureau  of  Mines  Method  for  Determining  Water  in 
Petroleum,  E.  W.  Dean  and  W.  A.  Jacobs.     Reports  of  Investigations,  Bur. 
of  Mines,  Dept.  of  Interior,  serial  no.  2159,  Sept.  1920,  3  pp.     New  method 
employs  specially  constructed  distilling  tube  receivers. 
See  also  Oil  Fields. 

PINE 

Crushing  Strength.     Crushing  Strength  of  Southern  Pine  at  Angles  to  Grain, 
Q.  C.  Ayres.     Eng.  News-Rec,  vol.  85,  no.   14,  Sept.  30,  1920,  pp.  653-654, 
2  figs.     Comparative  plots  of  results  of  tests  and  of  Jacoby  and  Howe  formula? 
for  same  terminal  values. 
■See  also  Fir. 

PIPE,    CONCRETE 

Joints.  New  Type  of  Concrete  Pipe  Joint.  Concrete  Products,  vol.  19,  no.  3, 
Sept.  1920,  pp.  31-32,  4  figs.     Machined  castings  used  for  bell  and  spigot  rings. 

PIPE   LINES 

Fuel-Oil.  Oil  Pipe  Lines,  C.  P.  Bowie.  Reports  of  Investigations,  Bur.  of  Mines, 
Dept.  of  Interior,  serial  no.  2164,  Sept.  1920,  4  pp.  Operation  of  pipe-line 
system. 

Havre-Paris.  Havre-Paris  Pipe  Line  (La  pipe  line  Havre-Paris).  Outillage, 
vol.  173,  nos.  37  and  38,  Sept.  16  and  23,  1920,  pp.  570-574  and  586:589.  11  figs. 
Details  of  construction  and  operation  of  pipe  lines  in  Roumania,  England 
and  Mexico,  are  studied  as  preliminary  basis  for  designing  Havre-Paris  pipe 
line.      (Continuation  of  serial.) 

The  Havre-Paris  Pipe  Line  (Une  opinion  sur  la  "pipe  line"  Le  Havre- 
Paris),  Andr£  Guiselin.  Chaleur  et  Industrie,  no.  5,  July-Aug.  1920,  pp. 
259-264.     Discusses  feasibility  of  project. 

PIPE,    WOOD-STAVE 

Spirally-Reinforced.  The  Use  of  Wooden  Pressure  Pipe  in  Norway  (Die  Anwend- 
ung  von  holzernen  Druckleitungen  in  Norwegen),  A.  H.  Lem.  Schwei- 
zerische  Bauzeitung,  vol.  76,  no.  9,  Aug.  28,  1920,  p.  101,  6  figs.  Describes 
spirally  reinforced  pipes  manufactured  in  factory  in  lengths  of  5  m.;  and 
continuous  pipes  which  are  put  together  from  wood-staves  at  place  of  installa- 
tion, only  the  parts  being  fabricated  in  factory. 


PNEUMATIC   TOOLS 


■See  Drills,  Pneumatic. 


PORTS 


Vancouver,  B.  C.  Port  of  Vancouver  and  Proposed  Development,  W.  G.  Swan. 
Can.  Engr.,  vol.  39,  no.  14,  Sept.  30,  1920,  pp.  381-382.  Proposed  improve- 
ment which  is  modelled  upon  Montreal  harbor,  involves  widening  and  deepen- 
ing First  Narrows,  and  construction  of  dam  and  lock  for  Second  Narrows. 
Paper  read  before  Eng.  Inst,  of  Canada. 

POWER   TRANSMISSION 

Sonic  Waves.  The  Transmission  of  Power  by  Waves  through  Liquids.  Dorraan 
Wave  Power  Tools  (Catalogue),  68  pp.,  32  figs.  Applicances  originated 
and  designed  by  W.  H.  Dorman  &  Co.,  Ltd.,  Stafford,  England,  British 
iicciiaees  and  manufacturers  of  wave  portable,  percussion  and  rotary  tools. 
Wave  transmission  equipment  consists  of  wave  generator,  wave  motor  and 
wave  transmission  pipe  line.  Generator  sets  up  pressure  impulses  which 
travel  through  column  of  fluid  contained  in  metal  pipe  and  give  up  their  energy 
to  motor.  There  is  no  continuous  flow,  but  fluid  progressively  moves  forward 
and  backward  about  mean  positions.  System  was  invented  by  George  Constan- 
tinesco.  Tools  described  are  rock  drills,  tunnelling  columns  and  riveting  ham- 
mers. System  of  wave  transmission  is  said  to  afford  large  economic  and 
parctical  advantages  over  compressed  air.  Technical  explanation  of  system 
is  appended. 

PROPELLERS,   SHIP 

Design.  Characteristics  of  a  Marine  Propeller  in  a  Non-Uniform  Stream,  T.  B. 
Abell.  Engr.,  vol.  1.30,  no.  3378,  Sept.  24,  1920,  p.  291,  3  figs.  Notes  on 
design  of  ship  propeller. 

PUBLIC   UTILITIES 

State  vs.  Local  Regulation.  State  Versus  Local  Regulation  of  Public  Utilities, 
William  J.  Hagenah.  Elec.  Rev.  (Chicago),  vol.  77,  no.  12,  Sept.  18  1920, 
pp  435-442  It  is  claimed  that  stage  regulation  is  successful,  while  local  or 
municipal  control  proves  unsatisfactory  to  utilities  and  public.  Paper  presented 
before  Nat.  Elec.  Light  Assn. 

PULLEYS 

Compressed-Spruce.  An  investigation  of  Compressed  Spruce  Pulleys,  George  S. 
Wilson.     Belting    &   Transmission,   vol     17,   no.   7.   Oct.   5,    1920,   pp.   26-27, 

2  figs  Results  alleged  for  comparative  tests  with  standard  types  and  details 
of  construction.  Comment  on  tests  by  practical  autorities  appended.  Last 
article  is  from  proceedings  of  Washington  State  section,  Am.  hoc.  Mecn. 
Engrs.  Comment  is  original. 

PULVERIZED   COAL 

Boiler  Firing.  Recent  Progress  in  the  Firing  of  Boilers  with  Pulverized  Coal 
(Recents  progres  realises  dans  le  chauffage  des  chaudieres  par  1  emploi  des 
combustibles  pulverises),  Chaleur  &  Industrie,  no    3.  May  1920,  pp.  147-151 

3  figs  Seheme  which  is  said  to  have  effected  satisfactory  burning  of  powdered 
Alpine  ashy  anthracite  which  is  has  not  been  possible  in  former  tests  to  burn 
with  good  thermal  efficiency. 


Burners.  Powdered  Fuel  for  Chemical  Plants.  H.  D.  Savage.  Combustion, 
vol.  3,  no.  4,  Oct.  1920,  pp.  32-33,  1  fig.  "Lopulco"  feeder  and  metallurgical 
burner. 

Costs.  Pulverized  Coal  in  the  Power  Station,  L.  C.  Harvey  and  E.  E.  Noble.  Elecn.. 
vol.  85,  no.  2211,  Oct  1,  1920  pp.  393-396,  1  fig.  Comparative  cost  figures 
for  hand  and  pulverized  coal  firing  of  boilers.     (Concluded.) 

Combustion  of.  Pulverization  and  Gassification  of  Coal  (Charbon  pulveris*  et 
gazogene),  G.  Marconnet.  Chaleur  &  Industrie,  no.  3,  May  1920,  pp.  132- 
135,  3  figs.     Technique  of  burning  powdered  or  gassified  coal. 

Locomotives.  Pulverized  Coal  Burning  Equipment  for  Europe.  Ry.  Mech. 
Engr.,  vol.  94,  no.  9,  Sept  1920,  pp.  581-682.  Description  of  locomotives 
recently  designed  to  utilize  low-grade  coals  in  Italy  and  Holland. 


0 


QUAY   WALLS 

Design.  Special  Quay  Wall  for  Shores  which  Require  Filling.  Eng.  News-Rec, 
vol.  85,  no.  14,  Sept.  30,  1920.  pp.  658-659.  4  figs.  Precast  concrete  piles 
form  face  wall  with  precast  concrete  ties  to  hold  them  against  shore  fill. 


R 


RADIO   COMMUNICATION 

Guiding  Aerial  and  Marine  Craft.  An  Electrical  Signaling  Method  for  Guiding 
Aerial  and  Marine  Craft,  Robert  H.  Marriott.  Proc.  Inst.  Radio  Engrs  . 
vol.  8,  no.  5,  Oct.  1920,  pp.  345-357,  3  figs.  Signal  carrying  conductor  along 
course  of  vessel,  and  means  capable  of  indicating  proximity  and  direction 
of  signal  conductor  are  described  and  discussed,  including  various  forms  and 
combinations.  Ocean-going  vessels  entering  harbors  are  chiefly  considered, 
same  principle  being  applicable  to  other  craft  and  channels  air  ships,  and  so 
on.     Experimental  tests  of  system  are  given  in  detail,  with  numerical  data. 

High-Power  Continuous  Apparatus.  High  Power  Continuous  Wave  Radio 
Apparatus.  Sci.  Am.  Monthly,  vol.  2,  no.  2,  Oct.  1920.  pp.  161-166.  9  figs. 
Alexanderson  system  for  radiotelegraph  and  radiotelephone  transmission. 

RAILWAY   ELECTRIFICATION 

C,  M.  &  St.  P.  Ry.,  Operating  Results.  Electric  Power  Consumption  on  the 
Rocky  Mountain  and  Missoula  Divisions  of  the  C.  M.  &  St.  P.  Rwy.,  Reinicr 
Beeuwkes.  Gen.  Elec.  Rev.,  vol.  23,  no.  9,  Sept.  1920,  pp.  724-730.  5  figs. 
Operating  statistics  for  1919.  Cost  per  actual  kilowatt-hours  delivered  to 
locomotives  is  given  as  1.1  cents. 

Erie  R.  R.  Single-Phase  in  Thirteen  Years  Successful  Operation  on  the  Eric,  Q.  W. 
Hershey.     Elec.  Jl.,  vol.  17,  no.  10,  Oct.  1920,  pp.  460-463,  3  figs.     Car  records. 

France.  The  Harnessing  of  the  Dordogne  River  and  the  Electrification  of  the 
Orleans  Railway  (L'am6nagement  bydraulique  du  bassin  de  la  Dordogne  et 
^electrification  du  reseau  de  la  Compugnie  du  ('hcniin  de  fer  d'Ork-ans). 
G.  Tochon.  G6nie  Civil,  vol.  77,  no.  10.  Sept.  4,  1920.  pp.  190-193,  2  figs. 
Projected  hydroelectric  plants.     (Concluded.) 

Grand  Trunk  Ry.  Result  of  Twelve  Year's  Heavy  Haulage.  R.  L.  Hermann. 
Elec.  Jl.,  vol  17,  no.  10.  Oct.  1920,  pp.  480-482.  Average  cost  of  maintenance 
of  electric  locomotive  equipment,  material  and  labor  up  to  Dec.  1914  was 
4,514  cents  per  locomotive-mile,  and  from  Dec,  1914  to  Dec.  1919,  7,051 
cents  per  locomotive-mile. 

RAILWAY   OPERATION 

Car  Records.  Car  Records  and  their  Relation  to  Transportation  and  Car  Account- 
ing, J.  D.  Altimas.  Can.  Ry.  &  Marine  World,  no.  272,  Oct.  1920,  pp.  535-537, 
Paper  read  before  Can.  Ry.  Club. 

Looking  after  a  Big  Family  of  Freight  Cars,  Can.  Machy.,  vol.  24.  no.  15. 
Oct.  7,  1920,  pp.  321-325,  7  figs.  Method  of  handling  reports  in  car  record 
office  of  Canadian  Pacific  Railway. 

Economics.  The  Transportation  Engineer  and  Railway  Economics.  Eng.  News- 
Rec,  vol.  85,  no.  15,  Oct.  7,  1920,  p.  693.  New  position  suggested  to  insure 
broader  views  of  operating  problems  and  their  economic  relations. 

Outlying  Switches.  Centralizing  the  Operation  of  Outlying  Switches,  J.  E. 
Saunders.  Ry.  Age,  vol.  69,  no.  15.  Oct.  8.  1920.  pp.  621-622.  It  is  argued 
that  remote  control  of  switches  means  increased  track  capacity,  safety  and 
economy  in  train  service. 

RAILWAY   SIGNALING 

Automatic  System.  Automatic  Train  Control  on  the  Cincinnati  Indianapolis  & 
Western  R.  R.  Ry.  Rev.,  vol.  67,  no.  14.  Oct  2.  1920,  pp  196-498,  1  figs. 
Electrically  operated  signal  and  stop  system    li  I  losed  circuit  principle, 

so  that  opening  of  any  closed  circuit  operates  on  side  of  safety. 

RAILWAY   TIES 

Metal  vs  Wooden.  The  Relative  Merits  of  Metal  Versus  Wooden  Ties.  Bui. 
Am  Ry  Eng.  Assn.,  vol.  22,  no.  227.  July  1920.  pp  15-71,  18  figs.  Report 
made  by  Committer  on  Tics  to  Am  Railroad  Assn.  It  is  said  that  no  sub- 
stitute tie  has  as  yet  been  developed  which  be  r.  1  for  general  use 
on  high  speed  insulated  track.  Development  of  en  is  recommended 
as  means  of  conserving  available  timber  supply  Statements  made  to  urge 
introduction  of  substitute  tie  on  claim  that  safe  track  cannot  be  maintained 
with  wooden  ties  are  said  to  be  without  foundation  and  contrary  to  facts. 
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See  Snow  Pious. 


RAILWAY   TRACK 


RAILWAYS 


Safety  Work.  The  Economic  Value  of  Railway  Safety  Work,  Samuel  O.  Dunn. 
Ry.  Ape.  vol.  69.  no.  15.  Oct.  8,  1920.  pp.  605-607.  Survey  of  improvements 
in  railway  accident  record  within  last  decade.  Paper  read  before  Nat.  Safety 
Council. 


RECOVERANCE 


See  materials.  Testing. 


RESEARCH 


Agricultural.  Scientific  Research  in  Relation  to  Agricultural  Problems.  Science, 
vol  52,  no.  1344,  Oct.  1,  1920.  pp.  301-307.  Address  delivered  at  organizing 
convention  of  Can.  Soc.  of  Technical  Agriculturists,  Ottawa,  June  3,  1920. 

Egyptian  Government  Analytical  Laboratory.  Egyptian  Analytical  Laboratory 
and  Assay  Office,  A.  Lucas.  Chem.  Age  (Lond.).  vol.  3.  no.  64,  Sept.  4,  1920. 
pp.  256-257.  Report  on  work  of  Government  Analytical  Laboratory  and 
Assay  of  Office  during  period  of  1913-1919.  Report  emphasizes  need  of 
industrial  research  and  of  thoroughly  up-tp-date  scientific  library  for  general 
reference. 

Industrial.  Relations  between  Science  and  Industry  and  the  Societies  for 
Industrial  Advancement  (Les  relations  entre  la  science  et  l'industrie  et  les 
societes  de  perfeetionnements  industriels),  R.  d'Adhemar.  Revue  generale 
des  Sciences,  vol.  31,  nos.  15-16,  Aug.  15-30,  1920,  pp.  513-519.  Advantages 
of  industrial  research. 

Scientific  and  Industrial  Research.  Chem.  Age  (Lond.),  vol.  3,  no.  67, 
Sept.  25,  1920,  pp.  332-334.  Also  Gas  World,  vol.  73,  no.  1888,  Sept!  25,  1920, 
pp.  228-229.  Fifth  annual  progress  report  of  British  Committee  of  Privy 
Council  for  Scientific  and  Industrial  Research. 

Science  and  the  Industries,  John  J.  Carty.  Reprint  &  Circular  Series 
of  Nat.  Research  Council,  no.  8,  16  pp  ,  2  figs.  Address  delivered  under 
auspices  of  Nat.  Research  Council,  Washington,  D.  S..  Feb.  6,  1920. 

The  Engineer  in  Industry,  Edward  A.  Deeds.  Jl.  Soc.  Automotive  Engrs., 
vol.  7,  no.  4,  Oct.  1920,  pp.  331-333.     Necessity  for  research  in  industry. 

International  Research  Council.  The  International  Organization  of  Scientific 
Research,  George  Ellery  Hale.  Int.  Conciliation,  no.  154,  Sept.  1920,  pp. 
431-441.  Notes  on  International  Research  Council  organized  at  International 
meeting  held  in  Brussels,  July  18-28,  1919. 

National  Research  Council.  Fourth  Annual  Report  of  the  National  Research 
Council.  Washington  Government  Printing  Office,  1920,  68  pp.  Council  was 
established  in  1916  at  request  of  President  of  United  States  under  charter  of 
Nalt.  Academy  of  Sciences. 

If  eduction  of  Observations.  Adjustment  of  Parabolic  and  Linear  Curves  to 
Observations  Taken  at  Equal  Intervals  of  the  Independent  Variable,  Harry 
M.  Roeser.  Dept.  of  Commerce,  Sci.  Papers  of  Bur.  of  Standards,  no.  388, 
July  21,  1920,  pp.  363-375.  Ordinary  least-square  formula?  are  subjected 
to  mathematical  treatment  and  rigorous  solutions  are  ev.olved  which  require 
ultimate  minimum  of  arithmetical  work.  Table  is  furnished  from  which  large 
portion  of  solutions  can  be  written  down  from  mere  inspection  of  observa- 
tions. Application  of  solutions  is  made  to  typical  problems  and  absolute  check 
with  ordinary  least-square  aolutions  is  shown. 

United  States.  The  Development  of  Research  in  the  United  States.  James 
Rowland  Angell.  Reprint  &  Circular  Series  of  Nat.  Research  Council,  no.  6, 
19  pp.  Address  delivered  before  Assn.  of  Land-Grant  Colleges  at  Chicago, 
Nov.  13,  1919.  Reprinted  from  Proceedings  of  Thirty-third  Annual  Conven- 
tion of  Assn.  of  Am.  Agricultural  Colleges  &  Experiment  Stations. 
See  also  Concrete,  Research;  Flotation,  Research. 

RHEOSTATS 

Liquid.  The  New  Liquid  Rheostats  for  the  Norfolk  &  Western  Railway,  D.  C.  West. 
Elec.  Jl.,  vol.  17,  no.  10.  Oct.  1920,  pp.  483-484.  Rheostat  for  each  truck 
consists  of  two  electrode  assemblies,  of  three  electrodes  each,  mounted  side 
by  side  in  rectangular  tank,  which  is  provided  with  set  of  weirs  for  raising  and 
lowering  height  of  electrolyte  around  electrodes. 

RIPARIAN   RIGHTS 

Ki.TKNTioN  by  State.  Riparian  Rights,  J.  Spencer  Smith.  Freight  Handling 
&  Terminal  Eng.,  vol.  6,  no.  9,  Sept.  1920,  p.  334.  Contrast  is  made  between 
developments  at  Montreal  and  New  Orleans,  where  riparian  rights  have  been 
retained  by  state,  and  Jersey  City,  N.  J.,  where  riparian  rights  have  not  been 
so  retained.  More  scientific  developments  on  former  ports  is  attributed  to 
retention  of  such  rights.  Paper  read  before  Am.  Port  Authorities,  Chicago, 
Sept.  1920. 

RIVER  VESSELS 

•Goal  Barges.  Material  for  Construction  of  Coal  Barges  (Note  sur  le  materiel 
de  la  batellene).  Bulletin  technique  du  Bureau  Veritas,  vol.  2,  no.  9,  Sept. 
1920,  pp.  179-182,  3  figs.  Coal  barges  employed  for  canal  transportation  of 
coal  from  Sarre  district.  Dimcnsinrn  arc:  Length  between  perpendiculars, 
•  is  35  rn.;  breadth,  5  m.;  mean  depth,  2.7  m. 


See  Riparian  Rights. 


RIVERS 


RIVETING 


riiic  Rivkt  Heaters.  An  Electric  Rivet  Heater  Eng.,  vol.  110,  no.  2856,  Sept. 
24,  1920,  p.  408,  1  fig.  Apparatus  consists  of  simple  framework  on  wheels 
lor  carrying  transformer.  It  is  constructed  by  A.l  Manufacturing  Co, 
Brudford,  England. 


ROAD  CONSTRUCTION 

Illinois.  Highway  Work  in  Illinois.  Good  Roads,  vol.  20,  no.  14,  Oct.  13,  1920, 
pp.  179-180.  49  miles  were  completed  during  September  on  Federal  Aid  System 
which  involves  construction  of  225  miles.  $2,881,504  bridge  and  grading  con- 
tracts were  let. 

Machinery.  Novel  Construction  Methods  Employed  on  Morris-Ottawa.  Illinois 
Concrete  Road,  J.  E.  Huber.  1920,  pp.  83-85,  11  figs.  Specially  constructed 
excavator  which  operates  like  elevating  grader  and  is  equipped  with  caterpillar 
traction,  its  power  being  furnished  by  large  gas  engine. 

ROAD   ROLLERS 

Steam  vs.  Electric.  Power  Road  Rollers  (Motor-Strassenwalzen),  H.  Jacoby. 
Allgemeine  Automobil-Zeitung,  vol.  21,  no.  33,  Aug.  13,  1920,  pp.  24-26,  4  figs. 
Describes  various  new  types  and  gives  data  of  comparative  costs  of  12-ton 
steam  roller  and  6  to  8-ton  electric  roller. 

ROADS 

Federal-Aid  Types.  The  Selection  and  Comparison  of  Federal-Aid  Road  Types, 
E.  W.  James.  Eng.  &  Contracting,  vol.  54,  no.  14,  Oct.  6,  1920,  pp.  348-351. 
Paper  presented  before  conference  of  District  Engrs.  of  U.  S.  Bur.  of  Public 
Roads. 

ROADS,  CONCRETE 

Construction.  Central  Mixing  and  Proportioning  Plants  in  National  Old  Trails 
Road  Construction  in  Illinois.  Eng.  &  Contracting,  vol.  54,  no.  14,  Oct.  6, 
1920,  pp.  339-342,  13  figs.  Comparison  of  two  methods  of  handling  concreting, 
in  central  mixing  plant  or  in  central  proportioning  plant,  based  on  experience 
of  contractors  who  have  used  these  two  methods  in  road  construction  work  in 
Illinois. 

ROLLING   MILLS 

Alloy-Steel  Sheets.  Carbon  Steel  Company  Jobbing  Mill,  J.  F.  Burt.  Blast 
Furnace  &  Steel  Plant,  vol.  8,  no.  10.  Oct.  1920,  pp.  545-547,  5  figs.  New 
mill  used  for  rolling  high-carbon  and  alloy-steel  sheets  and  plates  at  Pittsburgh 
plant  of  Carbon  Steel  Co. 

Electric.  Electric  Reversing  Mill  Considered  from  the  Standpoint  of  Tonnage, 
K.  A.  Pauly.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  10,  Oct.  1920,  pp. 
541-544,  2  figs.  Discussion  of  influence  of  control  on  rolling  time,  particularly 
to  effect  of  limiting  maximum  power  delivered  to  direct  current  motor  driving 
rolls.  (Abstract.)  Paper  read  before  Assn.  Iron  &  Steel  Elec.  Engrs. 
See  also  Electric  Drive,  Rolling  Mills. 

RUBBER 

Permeability  to  Gases.  Permeability  of  Rubber  to  Gases,  Junius  David  Edwards 
and  S.  F.  Pickering.  Dept.  Commerce,  Sci.  Papers  of  Bur.  of  Standards,  no. 
387,  July  12,  1920,  pp.  327-363,  9  figs.  Certain  of  factors  which  determine 
permeability  of  rubber  to  gases  were  investigated  and  relative  rates  of  penetra- 
tion of  number  of  gases  determined.  It  was  found  for  example,  that  permea- 
bility to  hydrogen  is  inversely  proportional  to  thickness  of  rubber  and  that 
permeability  to  any  gas  is  found  to  be  directly  proportional  to  its  partial 
pressure,  provided  total  pressure  is  constant. 


SAFETY 

See  Railways,  Safety  Work. 

SAND,   MOLDING 

Standardization.  Standardization  of  Molding  Sands,  C.  Powell  Karr  Iron  Age, 
vol.  106,  no.  14,  Sept.  30,  1920,  pp.  845-849,  2  figs.  Suggestions  for  classifying 
and  establishing  relative  values.  Apparatus  and  methods  for  testing. 
Characteristics  of  typical  sands. 

SANITATION 

Works.  The  New  Sanitation  Works  of  Codigoro  (La  nouvelle  installation  d'assai- 
nissement  de  Codigoro),  G.  Muller.  Bulletion  technique  de  la  Suisse  romande, 
vol.  46,  no.  17,  Aug.  21,  1920,  pp.  193-197.  9  figs.  Details  of  pumping  installa- 
tion.    (Continuation  of  serial.) 

SCIENTIFIC   MANAGEMENT 

See  Industrial  Management. 

SCREW  THREADS 

Conical.  Device  for  Cutting  Conical  Screw  Threads  (Vorriehtung  zum  Schneiden 
von  konischem  Aussenund  Innengewinde) ,  Metall-Technik,  vol.  46.  nos.  25-26. 
June  28,  1920,  p.  97,  2  figs.  Describes  patented  device  for  cutting  internal 
and  external  threads  which  can  be  attached  to  any  lathe,  and  is  especially 
adapted  to  the  machining  of  workpieces  of  large  diameter,  such  as  pipe  sleeves, 
nipples,  etc. 

National  Screw  Thread  Commission.  Tentative  Report  of  the  National  Screw 
Thread  Commission.  .11.  Soo.  Automotive  Engrs.,  vol.  7,  no.  4.  Oct.  1920, 
pp.  317-320.  Tables  giving  proposed  series  of  coarse-thread  and  fine-thread 
screws. 

SEAPLANES 

Air  Ministry  Competition.  The  Air  Ministry  Seaplane  (Amphibian)  Competi- 
tion. Flight,  vol.  12,  no.  39,  Sept.  23.  1920,  pp.  1013-1021,  22  figs.  Descrip- 
tion of  machines  entered  in  British  air  ministry  competion  for  amphibian 
machines. 
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SEARCHLIGHTS 

Photometric  Measurement.  The  Photometric  Measurement  of  Searchlights 
Ueber  das  Photometneren  von  Scheinwerfern),  Georg  Gehlhoff.  Zeitschrift 
fur  Beleuchtungswesen,  vol.  26,  nos.  13-14,  July  15-31,  1920,  pp.  103-104, 
3  figs.  Presents  curves  showing  difference  between  values  for  the  photometric 
limit  distance  of  a  searchlight  according  to  Gehlhoff  and  Schering  and  according 
to  Erfle. 

SEMI-DIESEL  ENGINES 

'Idxham.  The  Tuxham  Marine  Crude  Oil  Engines.  Practical  Engr.,  vol.  62, 
no.  1754,  Oct.  7,  1920,  pp.  234-236,  3  figs.  Semi-Diessel  type  built  on  two- 
stroke  principle. 

Two-Cycle.  Two-Stroke  Cycle  Semi-Diesel  Oil  Engine.  Eng.,  vol.  110,  no  2855, 
Sept.  17,  1920,  pp.  376  and  378,  7  figs.  Built  by  Consolidated  Pneumatic 
Tool  Co.,  Ltd.,  London,  England.  Instead  of  employing  crankcase  compres- 
sion engine  is  fitted  with  special  compression  chamber  at  front  end  of  cylinder. 

Vickers-Petter.  The  Vickers-Petter  Semi-Diesel  Crude-Oil  Engine.  Steamship, 
vol.  32.  no.  376,  Oct.  1920,  pp.  83-84,  2  figs.  Engine  has  four  cylinders  12  in. 
diameter  by  14  in.  stroke,  develops  152  h.bp.  at  300  r.p.m.  and  starts  and 
reverses  by  compressed  air. 

SEWAGE   DISPOSAL 

Ocean  Disposal.  Ocean  Sewage  Disposal  in  Relation  to  Bathing  Beaches,  Lynn 
Perry.  Eng.  News-Rec,  vol.  85,  no.  14,  Sept.  30,  1920,  pp.  640-641,  3  figs. 
Series  of  investigations  conducted  by  State  department  of  Health  of  New  Jersey. 
It  was  concluded  that  thoroughly  settled  sewage,  when  discharged  into  ocean 
well  outside  of  surf,  is  not  likely  to  impair  bacterial  quality  of  water  at  bathing 
beaches. 

SHAFTING 

Flexible.  A  New  Flexible  Coupling,  Engr.,  vol.  130,  no.  3376,  Sept.  10,  1920, 
p.  282.  Type  constructed  by  Wellman  Bibby  Co.,  Ltd.,  London,  England. 
It  is  said  one  is  being  constructed  to  transmit  16,000  lip.  for  rolling  mill  running 
at  100  r.p.m. 

SHIP   DESIGN 

Bottom,  Shape  of.  Ship  Resistance  and  the  Ramus  Principle,  A.  W.  Johns.  Eng., 
vol.  110,  no.  2856,  Sept.  24,  1920,  pp.  395-397,  2  figs.  Critical  study  of  sug- 
gestions of  Charles  Meade  Ramus  to  British  Admiralty  to  adopt  stepped 
inclined  planes  as  shape  of  bottoms  of  ships  with  a  view  to  increasing  speed. 
Suggestion  was  made  to  admiralty  in  1872  and  has  been  since  examined  theore- 
tically and  experimentally. 

Design  Data.  The  Status  of  Ship  Data,  C.  H.  Peabody.  Int.  Mar.  Eng.,  vol.  25, 
no.  10,  Oct.  1920,  pp.  797-799.  Suggestions  in  regard  to  improving  present 
methods  used  in  displacement,  stability,  power  and  strength  calculations. 

Economical  Speed.  Economical  and  Profitable  Speeds  (Vitesses  economiques  et 
vitesses  profitables).  Bulletin  technique  du  Bureau  Veritas,  vol.  2,  no.  9, 
Sept.  1920,  pp.  183-184.     Mathematical  study. 

Electrical  Installations.     The  Design  of  Electrical  Installations  for  Ships,  C.  H. 

Wordingham.     Elecn.,  vol.  85,  no.  2207,  Sept.  3,  1920,  pp.  248-251.     Advant- 

.   ages  of  ring  system  of  conductors  with  sufficient  control.     In  this  system  pair 

of  conductors  forming  a  ring  is  run  round  ship,  passing  through  all  principal 

compartments.     Experience  in  British  Navy  with  this  system. 

Diesel-Engines.  Application  of  Diesel  Engines  to  the  Propulsion  of  Ships  (L'appli- 
cation  du  moteur  Diesel  a  la  propulsion  des  navires),  J.  Valine.  Technique 
Moderne,  vol.  12,  no.  8,  Aug.  1920,  pp.  321-323,  1  fig.  Chart  giving  net  tonnage 
of  cargo-boat  displacing  total  of  12,500  tons,  for  different  systems  of  propul- 
sion and  for  cruising  radius  varying  from  0  to  80  days. 

Geared-Ttjrbine.  Geared  Turbine  Propelling  Machinery  of  H.M.S.  "Raleigh." 
Eng.,  vol.  110,  no.  2856,  Sept.  24,  1920,  pp.  410  and  418-419,  6  figs.  Machinery 
consists  of  four  identical  sets,  two  port  and  two  starboard,  each  of  three  turbines 
of  Brown-Curtis  impulse  type.  Cruising  turbine  is  connected  by  clutch  direct 
to  forward  end  of  each  high-pressure  turbine,  which  is  connected  m  turn  by 
flexible  coupling  to  high-pressure  pinion  of  single-reduction  double-helical 
gearing.  Low-pressure  turbine  is  similarly  connected  to  its  gearing.  Other 
features  of  ship  are  also  described  and  account  of  trials  is  given. 

SHIPBUILDING 

American  Shipyards.  Shipbuilding  in  American  Shipyards.  Int.  Mar.  Eng., 
vol.  25,  no.  10,  Oct.  1920.  pp.  846-848.  Steel  vessels  under  construction  for 
private'  account.     Total  construction  of  merchant  tonnage. 

SHIPS 

Glands  for  Electric  Cables.  British  Standard  Specification  for  Watertight  Glands 
for  Electric  Cables.  British  Eng.  Standards  Assn.,  no.  94,  1920,  12  pp.,  7  figs 
Watertight  glands  for  following  purposes  are  included  in  specification:  (1) 
decks,  (2)  bulkheads,  (3)  cast-metal  boxes  and  (4)  sheet-metal  boxes,  [specifi- 
cation was  approved  on  July  15,  1920. 

Oil-Burning  Installations.  Oil  Burning  Installation  of  *e  Aqmtani^  Int. 
Mar.  Eng.,  vol.  25,  no.  10,  Oct.  1920,  pp.  817-82  .  4  figs.  General  details  of 
oil  storage  pumping  arrangements  and  structural  changes  which  were  neces- 
sary to  convert  installation  to  oil  burning.  Increased  speed  is  said  to  have 
resulted  from  transformation. 

Passenger,  Surveying.  Bilge-Pumping  Arrangements  in  Passenger  Ste^ships. 
D  Hipwood  Steamsh  p,  vol.  32,  no.  376.  Oct.  1020,  pp.  85-86.  Instructions, 
based Po"  recommendations  of  Bulkheads  Committee,  issued  by  British  Board 
of  Trade  under  provisions  of  Merchant  Shipping  Acts  for  assistance  and 
guidance  of  their  officers  in  surveying  passenger  steamships. 


SHIPYARDS 

See  Industrial  Management,  Shipbuilding. 

SILVER   MATALLURGY 

Lead-Carbonate  Ores.  The  Shattuck-Arizona  Mill  for  Concentrating  Silver 
Lead-Carbonate  Ores,  Glenn  L.  Allen.  Eng.  &  Min.  .)!.,  vol  110,  no.  16, 
Oct.  16,  1920,  pp.  759-762,  4  figs.  How  low-grade  oxidized  ore  is  concentrated 
at  profit.  Exceedingly  fine  crushing  necessary.  Table  treatment  and  sulphi- 
dizing  followed  by  flotation  gives  satisfactory  lead  recovery. 

SNOW   PLOWS 

Railway.  Snow  Fighting  Equipment.  W.  H  Winterrowd.  Can  Ry.  &  Marine 
World,  no.  272,  Oct.  1920.  pp.  525-529.  14  figs.  Canadian  Pacific  Ry.  rotary 
snow  plow  and  other  types.     (Continuation  of  serial.) 

SNOW   REMOVAL 

Snow  Melter.  A  Snow-Removal  Method  Used  in  Finland.  Am.  City,  vol.  23, 
no.  4,  Oct.  1920,  pp.  360-361,  1  fig.  Hot  air  and  combustion  gases  from  furnace 
are  forced  straight  through  snow  to  be  melted. 

SPRINGS 

Design.  Steel  Compression  Springs  of  Circular  Cross  Section,  T.  F.  Stacy.  Am. 
Mach.,  vol.  53,  no.  13,  Sept.  23,  1920,  pp.  581-582,  4  figs.  Charts  developed 
by  writer  in  connection  with  his  work  for  Hydraulic  Press  Manufacturing  Co. 
Charts  simplify  calculations  involved  in  design  of  compression  sorings  varying 
in  size  from  those  used  on  checks  of  small  valves  to  those  for  pull-hack  springs 
on  large  hydraulic  presses  and  for  shock  absorbers  on  large  weighted  accu- 
mulators. 

Helical.  Deformation  of  a  Helical  Spring  Fixed  at  the  Ends  (Deformation  d'un 
ressort  dont  les  extremites  sont  encastrees),  M.  Galbrun.  Comptes  rendus 
des  Seances  de  l'Aeadfimie  des  Sciences,  vol.  171,  no.  7,  Aug.  17,  1920,  pp. 
386-389.     Formula  for  computing  deformation. 

STANDARDIZATION 

Automotive  Industry.  Automotive  Engineering  Standardization  and  Progress 
Coker  F.  Clarkson.  Aviation,  vol.  9,  no.  5,  Oct.  1,  1920,  p.  158.  Address 
delivered  before  Nat.  Gas  Engine  Assn. 

The  Science  of  Standardization,  Robert  S.  Burnett.  Jl.  Soc.  Automotive 
Engrs.,  vol.  7,  no.  4,  Oct.  1920,  pp.  343-345.  Its  significance  in  automotive 
industry. 

STANDARDS 

German  N  D  I  Reports.  Report  of  the  German  Industry  Committee  on 
Standards  (Mitteilungen  des  Normenausschusses  der  Deutschen  Industrie). 
Betrieb,  vol.  2,  no.  10.  may  1920.  pp.  281-303,  29  figs.  Proposed  standards 
for  T-sIots,  dovetail  slots,  lubricating  rings,  hand  and  machine  screw  taps, 
hand  plus  taps,  oil  glasses,  nut  locks,  flat  hexagonal  nuts,  blot  heads  for  T 
and  dovetail  slots,  and  for  conventions  for  drawings.  Report  of  proceedings 
of  Committee. 

STEAM-ELECTRIC   PLANTS 

Coal  Mines.  Generating  Plant  at  the  Month  of  Mine,  G.  G.  Bell.  Elec.  World, 
vol.  76,  no.  13,  Sept.  25,  1920,  pp.  625-629,  6  figs.  New  Snringdale  plant  of 
West  Penn  Power  Co.  Ultimate  capacity  will  be  300,000  kw.  Details  of 
two  turbo-generators  of  25,000  kw.  each  being  installed. 

Maintenance  Costs.  Analyzing  Maintenance  Costs.  Elec.  World,  vol.  76,  no.  13. 
Sept.  25,  1920,  pp.  6i3-615,  7  figs.  Comparison  of  monthly  output,  steam 
and  electrical  equipment  repair  costs  in  plant  of  63,000  kva. 

STEAM  TURBINES 

Brush-Ljungstrom.  The  Brush-Liungstrom  Steam  Turbine  Practical  Engr  . 
vol.  62.  no.  1753.  Sept  30.  1920.  pp.  214-216.  3  figs.  Set  consists  of  cylindrical 
case,  placed  horizontally,  turbine  occupying  remarkably  small  space  and  located 
between  two  generators.  Turbine  is  of  reaction  type  and  has  two  rotors  revolv- 
ing in  opposite  directions,  whereby  actual  running  speed  is  practically  doubled. 
See  also  Marine  Steam  Turbines. 

STEEL 

Arc-Fused.  Physical  Properties  of  Arc-Fused  Steel,  Henry  S.  Rawdon,  Edward 
C.  Groesbeck  and  Louis  Jordan.  Chem.  and  Metallurgical  Eng.,  vol.  23, 
no.  14,  Oct.  6,  1920,  pp.  677-684,  8  figs.  Tests  cut  from  blocks  of  arc-fused 
metal  gave  mechanical  properties  like  inferior,  porous  casting,  notably  dc-ficient 
in  ductility,  and  determined  entirely  by  unsoundness  in  structure.  Carbon 
silicon  and  other  elements  were  lost  from  welding  pencil  during  decomposition. 

Bar  Stock,  Weight  of.  Chart  for  Screw  Machine  Stock.  Machy.  (Lond.).  vol.  16. 
no.  415,  Sept.  9,  1920,  pp.  713-714,  1  fig.  Chart  for  determining  weight  of 
brass  or  steel  bar  stock. 

Cementite.     On  the  Formation  of  Spheroidal  Ceil  <aro  Honda  and  Shozo 

Saito.     Iron  and  Steel  Inst.,  Meeting.  Sep!    21-22  tper  no.  8.7  pp., 

6  figs.     Experiments  made  with  steels  containn.  ■  0.80.  0.84,1./, 

1.59  and  1.95  per  cent  of  carbon,  and  white  cast  iron  ml  ent  or  carbon. 

Theory  explaining  sphcroidization  of  cementite  is  worked  out  from  results 
obtained. 

Deoxidation  with  Hydrogen.     I  M-criments  on 

Hydrogen,.!    II    vvh.t,  I,  v.     Iron  and  Steel  Inst.,  Mee1  -1-22,1920, 

paper  no.    13.    14   pp..    13   6g8.       I  ^  n?ttdc'.n™.t, 

with  small  sections  and  sei  "  >",  thick.     I.xpenmenta  all 

showed  that  oxide  is  removed  very  slowly  below  950  deg  cent  as  temperature 
is  raised  speed  increased,  but  not  until  1300  deg.  cent,  was  used  did  thin  strips 
appear  to  be  completely  deoxidized  in  one  hour. 
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Electric,  Manufacture  of.  Electric  Steels,  C.  G.  Carlisle.  Iron  and  Steel 
Inst.,  Meeting,  Sept.  21-22,  1920,  paper  no.  2,  23,  pp.,  1  fig.  Tension,  compres- 
sion and  torsion  tests  of  steel  manufacture  in  electric  furnace,  also  tests  of 
endurance.     Study  of  suitability  for  die  making,  etc. 

M  acrostructure.  Revealing  Macrostructure  of  Iron  and  Steel,  Henry  S.  Rawdon. 
Iron  Age.  vol.  106,  no.  16.  Oct.  14,  1920,  pp.  965-968,  7  figs.  Method  of  etching 
with  ammonium  persulphate  as  agent. 

Non-Magnetic.  Non-Magnetic,  Flame,  Acid,  and  Rust  Resisting  Steel,  C.  M. 
Johnson.  Am.  Drop  Forger,  vol.  6.  no.  9,  Sept.  1920,  pp.  423-424.  Properties 
of  steel  developed  in  Research  Dept.,  Crucible  Steel  Co.  of  America. 

Physical  and  Chemical  Properties,  Relation  of.  Notes  as  to  Rates  of  Reaction 
in  Certain  Steels  at  930  deg.  cent..  E.  D.  Campbell  and  B.  A.  Soule.  Iron  and 
Steel  Inst.,  Meeting,  Sept.  21-22,  1920.  paper  no.  1,  6  pp.  It  was  desired 
to  determine  whether  when  bar  of  steel  6  mm.  square  by  15  cm.  long  was 
hardened  by  quickly  plunging  it  into  ice  water  there  would  be  detectable 
difference  in  chemical  constitution  between  two  ends  of  bar.  It  was  found 
that  difference  in  rate  of  cooling  of  two  ends  of  bar  produces  changes  in  chemical 
constitution  which  result  in  differences  in  thermo-electromotive  potential 
much  in  excess  of  anything  attributable  to  experimental  error.  Differences 
in  potential  at  opposite  ends  indicated  difference  in  chemical  constitution. 

Production  in  U.  S.  Statistics  of  Rolled  Steel  Products — Smaller  Tomnages  in 
1919  than  in  Preceding  Year.  Iron  Age,  vol.  106,  no.  16,  Oct.  14,  1920,  pp. 
985-987.  Statistics  compiled  by  Am.  Iron  &  Steel  Inst,  showing  production 
of  steel  ingots  and  castings  and  other  products. 

STEEL,   HEAT  TREATMENT   OF 

Electric  Furnaces.  Heat  Treating  Steel  Electrically,  E.  F.  Collins.  Iron  Trade 
Rev.,  vol. 67.  no.  15,  Oct.  7,  1920,  pp.  990-994,  12  figs.  Factors  affecting  uniform- 
ity and  quality  of  castings.  Advantages  of  electric  furnaces  for  heat  treating. 
Automatic  control  is  recommended.     Paper  read  before  Am.   Foundrymen's 

Assn. 

Gas  Heating.  Heat  Treatment  Using  High  Pressure  Gas,  A.  C  Roessler.  Am. 
Drop  Forger,  vol.  6,  no.  9,  Sept.  1920,  pp.  450-452,  2  figs.  "Romec"  system 
of  high  pressure  gas  heating. 

Id  mp  Method.  Hump  Method  of  Heat  Treatment  of  Steel  in  Electrical  Furnaces, 
Mr.  Tall.  Proc.  Steel  Treating  Research  Soc.  &  .11.  Am.  Steel  Treaters  Soc, 
vol.  2,  no.  13,  pp.  18-22.  11  figs.  Equipment  manufactured  by  Leeds- 
Northrup  Co. 

STEEL,   HIGH-SPEED 

I  ORGING  Temperatures,  Effect  of.  Some  Effects  of  Forging  Temperatures 
on  Drill  Steel,  B.  Franklin  Shepherd.  Compressed  Air  Mag.,  vol.  25,  no.  10, 
Oct.  1920,  p.  9833,  2  figs.     Results  of  tests. 

STEEL  MANUFACTURE 

1\<;ot  Molds.  Influence  of  Manganese  Content  on  Duration1  of  Molds  for  Steel 
Ingots  (Influence  d'une  augmentation  notable  de  la  teneur  en  manganese 
des  fontes  de  lingotieres  d'acierie),  M.  Groschaude.  Genie  Civil,  vol.  77,  no.  10, 
Sept.  4,  1920,  pp.  198-199,  1  fig.  Molds  containing  from  1.75  to  2.25  per  cent 
manganese  are  said  to  have  resisted  250  casts.  Diagram  showing  ralation 
between  manganese  content  and  duration  of  mold  is  constructed  from  results 
of  experimence  in  steel  foundry. 


STREET   RAILWAYS 


Cars,  Safety.  New  Standard  Type  of  Safety  Car  Suggested,  Wray  T.  Thorn. 
Elec.  Ry.  Jl.,  vol.  56,  no.  12,  Sept.  18,  1920,  pp.  549-550,  1  figs.  Separate 
entrance  and  exit,  longitudinal  seats  at  the  ends  and  other  changes  recom- 
mended to  make  small  one-man  car  better  adapted  to  fairly  heavy  traffic  lines. 
Results  of  Safety  Car  Operation,  J.  C.  Thirlwall.  Elec.  Ry.  Jl.,  vol.  56, 
no.  14,  Oct.  2,  1920,  pp.  642-646,  8  figs.  Experience  of  38  companies  It  is 
said  that  safety  cars  reduce  injuries  to  passengers,  provide  safer,  better  paid 
and  more  interesting  work  for  employees,  and  are  popular  with  public. 

Snow  and  Ice  Loads  on  Trolley  Wires.  Formula  for  Ice-Covered  Trolley 
Lines  (Aneisungsformeln),  Robert  Edler.  Schweiz.  elektrotchnischer  Verein 
Bui.,  vol.  11,  no.  8,  Aug.  1920,  pp.  207-214,  3  figs.  Results  of  calculation 
of  additional  load  caused  by  snow  and  ice.     (To  be  concluded.) 

Switchboard  Connections.  Scheme  for  Investigating  the  Electrical  Condition 
of  one  of  the  Line3  in  a  Street  Railway  Network  (Installation  permettant  de 
verifier  rapidement  l'isolement  des  diffe'rentes  lignes  d'un  reseau  de  tram- 
ways), E.  Favreau.  Revue  g£ne>ale  de  l'Eleetrieit£,  vol.  7,  no.  25.  June  19, 
pp.  827-828,  2  figs.  Suggests  arrangement  whereby  voltmeter  becomes  connect- 
ed to  circuit  when  automatic  circuit  breaker  opens. 


STREETS 


Cleaning.  Contract  Work  vs.  Municipal  Forces  in  Street  Cleaning.  Eng.  &  con- 
tracting, vol.  54,  no.  14,  Oct.  6,  1920,  pp  340-347.  Study  of  method  employed 
by  various  municipalities  in  street  cleaning  and  in  collection  and  disposal  of 
municipal   waste. 

See  also  Snow  Removal. 


STRUCTURAL  STEEL 


Specifications.  Specifications  for  Carbon  Steel  Bars,  Blooms  and  Billets  for  other 
Purposes  than  Machine  Tools  (Cahier  des  charges  pour  la  fourniture  de  barres, 
blooms,  billettes  et  largets  en  aciers  au  carbone  autres  que  les  Aciers  a  outils). 
Revue  de  M6tallurgie,  vol.  17,  no.  7,  July  1920,  pp.  478-483.  Specifications 
prepared   by   Commission   Permanente  de  Standardisation. 

Specifications  for  Non-Tempering  Carbon  Steel  Bars,  Blooms  and  Billets 
(Cahier  des  charges  pour  la  fourniture  des  barres,  blooms,  billettes  et  largets 
en  aciers  au  carbone  non  trempants).  Revue  de  Metallurgie,  vol.  17,  no.  7, 
July  1920.  pp.  469-473.  1  fig.  Specifications  prepared  by  Commission  Perma- 
nente de  Standardisation. 

Standard  Sections.  Lists  of  British  Standard  Rolled  Steel  Sections  for  Structural 
purposes.  British  Eng.  Standards  Assn.,  no.  1,  1920,  19  pp..  6  figs.  Standards 
adopted  in  July  1920. 


SUBMARINE   WARFARE 


Detection  of  Submarines.  Detection  of  Submarines  Harvey  C.  Hayes.  Proc. 
Am.  Philosophical  Soc,  vol.  59,  no.  1,  1920,  pp.  1-47,  18  figs.  Research  and 
development  work  carried  out  by  two  groups  of  scientists,  one  group  backed 
by  private  companies,  the  other  by  the  U.  S.  Navy.  Types  of  submarine 
detectors  developed  by  England,   France  and   United  States. 


STEEL   MILLS 

Ei.kctrical  Equipment,  Standardization  of.  Standardization  of  Electrical 
Equipment  and  its  Relation  to  Accident  Hazard,  Walter  Greenwood.  Blast 
Furnace  <fc  Steel  Plant,  vol.  8,  no.  10,  Oct.  1920,  pp.  548-549.  Standardization 
demanded  on  account  of  economy  in  construction  and  operation  and  equally 
so  on  account  of  lowering  of  accident  hazard.  (Abstract.)  Paper  read  before 
Assn.  Iron   &  Steel  Elec.  Engrs. 

Poweb i  Plants.  Current  Limiting  Reactances,  R.  H.  Kiel.  Blast  Furnace  & 
Steel  Plant,  vol.  8,  no.  10,  Oct.  1920,  pp.  554-556.  Disadvantages  of  central- 
izing generating  equipment.  Means  for  aiding  power  house  in  maintaining 
a  continuous  supply  of  electric  power  on  its  lines.  (Abstract).  Paper  read 
before  Assn.  Iron   &  Steel  Elec.    Knurs 

Some  Economic  Consideration  in  Design  of  Power  Plants  for  Steel  Mills. 
'  •  ';•  Keating.  Blast  Furnace  &  Steel  Plant,  vol.  8.  no.  10,  Oct.  1920,  pp. 
570-574.  Deals  with  economic  centralization  of  power  generation  for  various 
'""t8  of  steel  industry.  How  to  design  power  plants  for  greatest  economy. 
(Abstract.)     Paper  read  before  Assn.  Iron  &  Steel  Elec.  Engrs. 

See  oho   Khrlrir  Drive,  Rolling   Mills. 

STEEL   WORKS 

J  iinw  Val*.  The  Electrification  of  the  Works  and  Collieries  of  the  Ebbw  Vale 
Steel.  Iron  and  Coal  Company,  Limited,  Walter  Dixon.  Eng.,  vol.  110, 
no  2856,  Sept.  24,  1920.  pp.  419-421,  5  figs.  Also  Engr..  vol.  130,  no.  3378, 
Sept.  24,  1920,  pp  299-300,  5  figs.  Works  are  expected  to  provide  after  comple- 
tion of  improvements,  annual  output  of  5.500,000  tons  of  coal,  575,000  tons 
of  coke,  and  450.000  tons  pig  iron.  Allied  industries  embrace  manufacture 
of  steel  rails  ami  sleepers,  galvanized  steel  sheets,  weldless  steel  tubes  and 
Couplings,  coke-oven  and  blast-furnace  by-products,  iron  and  steel  castings 
and  engineering  work.  Paper  read  before  Iron  &  Steel  Inst. 

Waste-Heat  Operated.  Steel  Plant  Operated  with  Waste  Heat.  Iron  Age, 
vol  106.  no.  13,  Sept.  23,  1920.  pp.  765-769,  7  figs.  New  Works  of  Electric 
Steel  A  Forge  Co.,  Cleveland,  for  manufacture  of  alloy  steels.  Ingots  broken 
down  under  hammer. 


SUBMARINES 

Uses  in  Peace.  Small  Submarine  for  Oceanographic  Work  (Sur  un  petit  sous-marin 
destine  aux  travaux  oc&inographiques,  Maxime  Laubeuf.  Comptes  rendus 
des  Seances  de  1'Academie  des  Sciences,  vol.  171,  no.  10,  Sept.  6,  1920,  pp. 
485-489.     Suggests  design 

See  also  Navigation,  Submarine,  Navigational  Obligations. 

SUPERHEATERS 

Steam  Velocities  in.  Steam  Velocities  and  Pressure  Drop  in  Superheaters,  H.  B. 
Oatley.  Int.  Mar.  Eng.,  vol.  25,  no.  10.  Oct.  1920,  pp.  824-825.  Advantages 
resulting  from  use  of  high  steam  velocities. 

SWITCHBOARDS 

See  Street  Railways,  Switchboard  Connections. 


TELEGRAPHY 

Duplexing  Submarine  Cables.  The  Semi-Bridge  System  of  Duplexing  Submarine 
Telegraph  Cables  (Kajiura's  Svstem),  J.  Kaiiura.  Telegraphs  &  Telephone 
Age,  vol.  38,  no.  19,  Oct.  1,  1920,  pp.  510-512,  2  figs.  Japanese  invention 
said  to  have  proven  successful  in  application  to  a  number  of  submarine  tele- 
graph cables. 

Rapid.  Rapid  Telegraphy  (La  t61egraphie  rapide),  J.  B.  Pomey.  Eleetricien,  vol.  51, 
no.  1258,  Aug.  15,  1920,  pp.  342-349,  7  figs.  Comparison  of  Buckingham 
and  Baudot  apparatus. 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


267 


TERMINALS,   RAILWAY 

Design.  Terminal  Facilities,  F.  F.  Gaines.  Ry.  Rev.,  vol.  67,  no.  15,  Oct.  9,  1920, 
pp.  546-548.  Economics  of  location,  design  of  shop  structures,  arrangement 
and  equipment  of  departments,  heating,  lighting,  ventilation  and  employees' 
convenience. 

Standardization  of  Equipment.  Saving  Money  and  Time  at  Engine  Terminals, 
H.  L.  Cornelison.  Ry.  Age,  vol.  69,  no.  12,  Sept.  17,  1920,  pp.  483-484.  3  6gs. 
It  is  said  that  recent  standardization  of  electrical  distribution  and  equipment 
for  both  light  and  power  at  new  engine  terminals  on  Pennsylvania  System 
has  resulted  in  reduction  of  engineering  and  construction. 


TESTING    MACHINES 


Repeated  Stresses.  Eden  Foster  Testing  Machine  for  Repeated  Stresses  (La 
machine  a  essayer  aux  chocs  rep£t£s  Eden  Foster).  Technique  Automobile 
et  A6rienne,  vol.  10,  no.  110,  1920,  pp.  65-67,  5  figs.  Machine  is 
designed  to  operate  without  being  fastened  on  solid  foundation.  Records  of 
its  operation  are  given,  both  when  attached  to  foundation  and  when  resting 
on  ground. 

TESTS   AND  TESTING 


Freight,  Container  System.  The  Container  System  of  Freight  Transportation, 
portation.  Ry.  Age,  vol.  69,  no.  13.  Sept.  24,  1920,  pp.515-517,  3  figs.  Con- 
tainer is  designed  so  that  merchandise  may  be  placed  in  it  at  manufacturing 
plant  or  in  warehouse,  container  locked  and  sealed,  and  then  transported  by 
motor  truck  to  railroad,  or  to  waterway,  where  container  and  its  contents  are 
transferred  to  fiat  car,  or  to  boat,  without  rehandling  materials. 

Types  op  Vehicles.  The  Bus,  the  Trackless  Trolley  or  the  Trolley  Car  for  Light 
Traction— Which  ?  L.  M.  Aspinwall.  Eleo.  Jl.,  vol.  17,  no.  10,  Oct.  1920, 
pp.  443-445.  Suggests  that  special  features  of  design  of  each  of  these  types 
should  not  be  considered  as  inherent  to  it,  but  that  they  be  used  in  designing 
new  types  possing  such  of  these  features  as  are  needed  for  the  kind  of  service 
it  is  required  to  perform. 

Water,  Economy  of.  The  Economy  of  Water  Transportation,  Secor  Cunningham, 
Jr.  Int.  Mar.  Eng.,  vol.  25,  no.  10,  Oct.  1920,  pp.  843-845.  Economical  con- 
ditions are  pointed  out  and  construction  of  project  for  operation  of  Illinois 
River  and  connecting  canals  is  urged. 

TWIST   DRILLS 

Sharpening  and  Thinning  Machine.  Twist-Drill  Sharpening  and  Thinning 
Machine.  Engr.,  vol.  130,  no.  3375,  Sept.  3,  1920,  pp.  237.  3  figs.  Huilt 
by  Herbert  Hunt  &  Sons,  Manchester,  England.  Machine  is  said  to  give 
accurate  and  uniform  results  in  hands  of  unskilled  operator. 


Notched-Bar  Test  Pieces.  Report  on  British  Standard  Forms  of  Notched  Bar 
Test  Pieces.  British  Eng.  Standards  Assn.,  no.  131,  1920,  15  pp.,  17  figs. 
Standards  approved  on  July  15,  1920. 


TIDAL   POWER 


TYPEWRITERS 

Manufacture  of.  Operations  in  the  Manufacture  of  Typewriters — IV.  Machy. 
(Lond.),  vol.  16,  no.  417,  Sept.  23,  1920.  pp.  770-775,  14  figs.  Description 
of  methods  used  by  Imperial  Typewriter  Co.,  Ltd.,  Leicester. 


Utilization  of.  Blue  Coal  (La  houille  bleue),  R.  Gouedard.  Vie  Technique  & 
Industrielle,  vol.  1,  no.  12,  Sept.  1920.  pp.  483-488,  11  figs.  Schemes  which 
have  been  devised  to  utilize  power  to  tides.  Calculation  of  power  available. 
(To  be  continued.) 


u 


TIN 


URANIUM   STEEL 


Electrolytic  Refining  of.  The  Electrolytic  Refining  of  Tin,  Edward  F.  Kern. 
Gen.  Meeting  of  Am.  Electroehem,  Soc,  Sept.  30-Oct.  2,  1920,  paper  no  16, 
pp.  187-206,  2  figs.  Conditions  necessary  for  electrolytic  refining  of  tin  and 
for  formation  of  solid  adherent  cathode  deposits.  Tests  with  various 
types  of  electrodes. 


Composition  of.  Uranium  Steels  (Les  aciers  a  l'uranium),  E.  Poluschkin.  Revue 
de  Metallurgie,  vol.  17,  no.  6,  June  1920,  pp.  421-437,  16  figs.  Results  of 
experiments  and  photomicrographs.  It  was  found  that  uranium  does  not 
change  position  of  Aci  excepting  when  uranium  content  is  over  7  per  cent. 
Uranium  did  not  affect  resistance  to  shock  or  resistance  to  alternate  tensions. 


TIRES,   RUBBER 


Standards,  British.  British  Standard  List  of  Bubber  Tyres  for  British  Standard 
Rims.  British  Eng.  Standards  Assn.,  D.  L.  8564,  1920,  22  pp., 22  figs.  Specifica- 
tions approved  on  April  14,  1920. 

See  also  Motor  Trucks,  Pneumatic  Tires. 


TRACTORS 


Army  Light  Artillery.  The  New  Army  Light  Artillery  Tractor,  G.  R.  Pennington 
and  S.  K.  Wellman.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  4.  Oct.  1920, 
pp.  321-328,  8  figs.  Developed  to  replace  six-horse  teams  which  have  been 
used  to  pull  light  artillery  pieces  such  as  3-in.  and  75-mm.  field  guns  and  their 
caissons.  Overall  length  is  142J4  in.  and  overall  width  is  58  in.  Engine  used 
is  White  4*4  in.  by  5*A  in.  truck  model. 

Drawbar-Pull.  Tractor  Drawbar-Pull,  E.  A.  White.  Jl.  Soc.  Automotive  Engrs., 
vol.  7,  no.  4,  Oct.  1920,  pp.  394  and  400.  Table  giving  pull  in  pounds  per 
ton  required  to  move  wagons  over  different  surfaces.     From  Farm  Implement 

News. 

Four-Wheel-Drive  vs.  Caterpillar.  Four-Wheel-Drive  vs.  Caterpillar  Tractor. 
E  R  Greer.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  4,  Oct.  1920,  pp.  385-387 
and  (discussion)  pp.  387-389,  5  figs.  Based  on  experience  of  U.  S.  Army  It 
is  claimed  that  lighter  weight  is  possible  with  four-wheel-drive  construction 
than  with  either  caterpillar  or  rear  drive. 

Rating  of  Rating  Tractors  on  Piston  Displacement.  Jl.  Soc.  Automotive  Engrs., 
vol.  7,  no  4,  Oct.  1920,  p.  334.  Possibility  of  drawing  up  formula  to  compare 
different  tractor  engines.  Reference  is  made  to  results  obtained  in  tests  con- 
ducted at  Central  States  Tractor  Demonstration  at  Evansville,  Ind.,  in  Oct. 
1919,  and  Ohio  State  University  tractor  tests.  Jan.  1920. 

Wf.ight-to-Pull  Ratio.  Relation  of  Tractor  Weight  to  Pull.  Jl.  Soc.  Automotive 
Engrs  ,  vol.  7,  no.  4,  Oct.  1920,  p.  329.  Percentage  of  total  weight  delivered 
in  drawbar-pull  under  various  conditions,  as  determined  in  tractor  trials 
carried  out  at  Lincoln,  England.     From  Farm  Implement  News. 


.See  A  ppraisal. 


VALUATION 


VENTURI   METERS 


Test  Curves  of.  Test  Curves  of  Special  Venturi  Meter  Agree  with  Throry,  W. 
S.  Pardoe.  Eng.  News-Rec,  vol.  85,  no.  13.  Sept.  23,  1920,  p.  589,  1  fig. 
Constructed  from  results  obtained  at  University  of  Pennsylvania. 


w 


WALLS 

Hollow-Brick  Masonry  Construction.  The  Schncll  Construction  System 
(Bauweisc  "  Schnell  ").  Beton  u.  Eisen,  vol.  19,  nos.  11  and  12-13,  July  5  and 
Aug.  r>,  1920,  pp.  118-120  and  138-141,  9  figs.  Results  of  strength  and  heat- 
transmission  test  of  a  wall  constructed  according  to  the  Schnell  system  (known 
in  Germany  as  the  Ambi-Massive  construction  system  i.  carried  out  at  the 
Material  Testing  Station  of  Vienna  High  School  and  demonstrating  the 
superiority  of  this  over  other  tested  hollow  brick  masonry  types. 

Tests  Results  of  Additional  Distortion  Tests  on  Various  Types  of  Wall  Construc- 
tion. Am.  Architect,  vol.  118,  no.  2336.  Sept.  29,  1920.  pp.  413-415,  4  figs_ 
Report  of  testing  engineers,  Armour  Inst,  of  Technology,  giving  results  of 
distortion  tests  conducted  in  that  Institute's  laboratory  on  four  different  types 
of  exterior  wall  construction. 

WATER   FILTRATION 


TRANSPORTATION 

Economics.  Freight  Rates  and  the  Marine  Terminal  Problem  Freight  Handling 
&  Terminal  Eng..  vol.  6,  no.  9.  Sept.  1920,  pp.  328-332  Economics  of  trans- 
portation.    Presidential  address  before  Soc.  Terminal  Engrs. 


Research.  The  Rapid  Filtration  of  Water,  Alexander  C.  Houston  Engr.,  vol  180, 
no  3375,  Sept.  3.  1920,  pp.  218-220,  3  figs.  Thirteenth  Research  Report  lBSued 
by  director  of  Water  Examination  of  Metropolitan  Water  Hoard,  London 
It  is  principally  concerned  with  question  of  how  far  rapid  filtration  of  stored 
river  water  is  capable  of  producing  supplies  which  are  safe  and  suitable  for 
human  consumption. 
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WATER   HAMMER 


WELDING 


Metallic  Conduits  under  Pressure.  Study  of  Water  Hammer  in  Metal  Con- 
duits under  Pressure  (L'6tude  des  coups  de  belier  dans  les  canalisations  metal- 
liques  sous  pression),  C.  Camichel  and  D.  Eydoux.  Houille  Blanche,  vol.  19, 
nos.  43-44,  July-Aug.  1920,  pp.  127-131,  3  figs.  Formula?  for  determining 
velocity  of  transmission,  pressure  exerted,  etc.,  and  graphs  indicating  transmis- 
sion of  water  hammer.     (Continuation  of  serial.) 

South  America.  Electrical  Possibilities  in  South  America.  Verne  Leroy  Havens. 
Elec.  World,  vol.  76,  no.  15,  Oct.  9,  1920,  pp.  729-730.  Opportunities  for 
water  power  development.     Operating  difficulties  and  how  they  are  overcome. 


WATER   PURIFICATION 


AsriRATORS,  Design  of.  The  Design  of  Aspirators  of  Sterilizing  Water.  A.  E. 
Walden.  Mech.  Eng.,  vol.  42,  no.  10,  Oct.  1920,  pp.  562-564,  7  figs.  Type 
developed  from  results  of  numerous  tests  with  different  forms  of  aspirators, 
ejectors,  siphons,  jets  and  nozzles. 

WATER  WORKS 

Cost-Plub  Contracts.  Cost-Pius  Contracts  for  Water  Works  Construction, 
George  W.  Fuller.  Jl.  Am.  Water  Works  Assn.,  vol.  7,  no.  5,  Sept.  1920, 
pp.  683-692.  It  is  held  that  cost  plus  contracts,  with  proper  provision  for 
accounting  and  supervision,  may  be  satisfactory  where  conditions  are  not 
definitely  known  and  in  case  of  private  corporations  where  well  qualified  con- 
tractors may  be  selected  to  work  under  adequate  supervision.  Under  war 
conditions,  it  is  said  cost-plus  contracts  were  necessary  and  even  now  have 
many  advantages. 


See    Electric 
welding. 


Welding,    Arc;    Electric    Welding,    Resistance;    Oxy-Acetylene- 


WELFARE   WORK 


Industrial  Hygiene.  Economic  Aspect  of  Industrial  Hygiene,  Bernard  J.  Newman. 
Indus.  Management,  vol.  60,  no.  4,  Oct.  1920,  pp.  271  272.  Relation  between 
health  and  general  welfare  of  employees  and  their  working  efficiency. 

Welfare  Department.     Is  "Welfare  Work"  Accomplishing  Constructive  Results? 
Norman  G.  Shidle.     Automotive  Industries,  vol.  43,  no.   13,  Sept.  23,   1920, 
pp.  619-621.     Suggests  auditing  "welfare"  department  and  making  it  justify 
its  existence  just  as  definitely  as  in  production  department. 
See  also  Mining  Industry,    Welfare   Work. 

WOMEN   WORKERS 
See  Executives,   Women  as. 

WOOD 

Treatment  of.  Treatment,  Seasoning  and  Fire-proofing  of  Industrial  Wood  (Impre- 
gnation, s£nilisation  et  ignifugation  des  bois  d'industrie),  J.  Escard.  Houille 
Blanche,  vol.  19,  nos.  43-44,  July-Aug.  1920,  pp.  148-151.  Chemical  compound* 
used  for  treating.     (Continuation  of  serial.) 


WATERWAYS,   INLAND 


Reconstruction.  The  Reconstruction  of  French  Inland  Waterways  (Pour  la  recons- 
truction de  notre  reseau  navigable\  J.  Boudet.  Vie  Technique  &  Industrielle, 
vol.  1,  no.  12,  Sept.  1920,  pp.  463-472.  7  figs.  Method  of  "isolated  sections" 
for  reconstructing  waterway  without  interrupting  traffic,  Special  portable 
dams  are  firmly  placed  about  600  ft.  apart;  water  is  pumped  out  from  section 
thus  isolated  and  work  required  performed  over  night.  Method  was  invented 
by  Enterprise  Fougerolle  and  is  said  to  have  been  applied  successfully  by 
them  in  various  enterprises. 


ZINC 


Corrosion.  Corrosion  of  Zinc  of  Various  Compositions  after  Exposure  to  the  Air 
for  Five  Years  (Corrosion  de  zincs  de  compositions  diverses  apres  einq  ans 
d'exposition  a  l'air),  Eng.  Prost.  Revue  universelle  des  Mines,  vol.  6,  no.  5„ 
Sept.  1.  1920,  pp.  353-363,  16  figs.  Researches  at  metallurgical  laboratory  of 
Liege  University. 
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Are  you  proud  of  your  town  ? 


Paris  is. 

Paris,  Ontario,  is  enjoying  the  prosperity 
that  comes  when  muddy,  rutty  streets  give 
way  to  a  waterproof,  dustless  Tarvia  surface 
that  invites  a  steady  stream  of  new  traffic. 

The  Town  Clerk  tells  us  the  story  of 
Tarvia  in  Paris: 

"We  are  proud  of  our  front  street  since 
using  "Tarvia-B",  and  after  consulting  our 
Streets  Inspector,  I  find  the  cost  of  upkeep  of 
this  street  is  practically  nil.  We  have  a  good, 
smooth,  hard  surface  which  carries  off  the 
water,  and   therefore  we  have  no  mud." 

Think  what  it  means  for  a  town  to  be 
able  to  say: 


'and  therefore  we  have  no  mud!" 

When  a  merchant  in  a  town  like  this,  steps 
into  the  street,  he  has  every  right  to  feel  proud. 
Business  is  booming;  teams,  trucks  automo- 
biles —  the  stormiest  weather  can't  keep 
them  away,  for  the  street  invites  use  under  all 
weather  conditions. 

A  Tarvia  road  is  an  economical  road.  The 
lessened  expenses  for  maintenance  will  soon 
repay  you  for  the  use  of  Tarvia  and  give  you 
a  surface  that  stands  up  under  heavy  traffic 
and  severe  weather  changes. 


Preseri/es  Roarts-Prei/ents  Dust 


Special   Service    Department 

This  company  has  a  corps  of  trained  engineers 
and  chemists  who  have  given  years  of  study  to 
modern  road  problems.  The  advice  of  these 
men  may  be  had  for  the  asking  by  anyone 
interested. 

If  you  will  write  to  the  nearest  office  regarding 
road  problems  and  conditions  in  your  vicinity, 
the    matter  will    be  given  prompt  attention. 


ST.  JOHN,  N.  B. 

HALIFAX,  N.  S. 


The 


r- 


Company 


WINNIPEG 
MONTREAL 


VANCOUVER 
TORONTO 


Mention  The  Journal  when  dealing  with  advertisers. 


94 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


Morris  Triple  Gear 

CHAIN  BLOCKS 

are  considered  by  chain-block  users  as  the 
standard  of  quality.  The  exceptionally 
long  life  of  Morris  blocks  has  surprised 
many  buyers  of  industrial  equipment. 


Conscientious  work- 
manship and  quality 
materials  have  been 
the  main  source  of 
our  success  in  the 
manufacture  of  chain 
blocks  and  enable  us 
to  give  the  user  the  highest  degree  of 

EFFICIENCY 

STRENGTH 

SAFETY 

We  can  ship  immediately  from 
stock  all  sizes  from  lA  ton  to  20  tons 
— standard  or  special  lifts. 


THE  HERBERT  MORRIS 

CRANE    &    HOIST    COMPANY 

LIMITED 


<■    I 


HEAD  OFFICE  AND    WORKS: 

overhead  cranes    NIAGARA  FALLS,  CANADA 

JIB  CRANES 

ELEVATING   TRUCKS        STORAGE    BATTERY    TRUCKS 


ASH  HOISTS 

RUNWAYS 


Members  ore  urged  to  consult  The  Journal's  advertising  pages. 
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Dominion  Bridge  Company,  Limited 

Montreal,    P.  Q. 

Engineers,    Manufacturers,    and    Erectors    or 
STEEL     STRUCTURES 

RAILWAY  AND   HIGHWAY   BRIDGES,   BUILDINGS,   TANK  AND   PLATE    WORK    OF  EVERY 

DESCRIPTION,   COAL  AND  ORE  HANDLING   MACHINERY,  LIFT  LOCKS  AND  HYDRAULIC 

REGULATING  GATES,  TRANSMISSION  POLES  AND  TOWERS 


BRIDGE  BUILT  OVER  SURPRISE  CREEK.  B.C.  FOR  CANADIAN  PACIFIC  RY. 

TURNTABLES,     ELECTRIC    AND    HAND    POWER    TRAVELLING    CRANES 
DIGESTORS,    PAPER    MAKING    MACHINERY,    STEAM    TURBINES 


HEAD  OFFICE    AND    WORKS 

LACHINE,    P.  Q. 


Montreal. 


Toronto. 


P.O.  ADDRESS:  MONTREAL,   P.Q. 
CABLE    ADDRESS     "DOMINION" 

Sales    Offices  : 
Ottawa.  Winnipeg.  Edmonton. 


branch  offices  and  works: 
Toronto.  Ottawa.  Winnipeg 


Regina, 


Vancouver 


LARGE    STOCK    OF    STRUCTURAL    MATERIAL    AT    ALL     WORKS 


Firms  advertising  in  The  Journal  are  considered  as  absolutely 
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NOVA  SCOTIA  STEEL  ...  COAL  CO. 

LIMITED 

MANUFACTURERS 

O  F 

"SCOTIA" 

HIGH  GRADE  BASIC  OPEN  HEARTH  STEEL 


PRODUCTS 

INCLUDING 

PLATES 

CAR  AXLES 

TIE  PLATES 

LIGHT    RAILS 

LOCOMOTIVE    AXLES 

AGRICULTURAL    SHAPES 

ANGLE     AND     SPLICE     BARS 

TRACK  BOLTS  AND  SPIKES 

MACHINE     AND     CARRIAGE    BOLTS 

SQUARE  TWISTED  REINFORCING  BARS 

BOILER    SHIP    and    STRUCTURAL    RIVETS 

NUTS 

MERCHANT    BARS,    ROUND,    SQUARES.     FLATS 
OVAL,    HALF    OVALS,    TIRES    AND    SLEIGH    SHOE 

MARINE    FORG1NGS 

OF 
A  LL 

DESCRIPTIONS 


INQUIRIES  GIVEN  PROMPT  ATTENTION 

GENERAL   SALES  OFFICE;  HEAD  OFFICE; 

Windsor  Hotel,  NEW    GLASGOW, 

MONTREAL.  Nova  Scotia. 


Consult  the  advertiser,  his  information  is  valuable. 
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STRUCTURAL  STEEL 

ENGINEERS,  MANUFACTURERS  and  ERECTORS 

Estimates  and  Designs  Furnished  on  all  Classes  ot  Steel  Work 

Steel  Railway  Bridges,  Highway  Bridges,  Buildings, 
Crane  Runways,  Girders,  Plate  Work,  Towers, 
Tanks,  Turntables,  Trusses  and  Columns. 

Annual  Capacity  36,000  Tons. 


Straus  Bascule  Bridge  over  Cataraqul  River,  Kingston,  Ont. 

160  foot  Span 

Recently  Built  and  erected  by  The  Hamilton  Bridge  Works  Co.,  Limited. 


THE  HAMILTON  BRIDGE  WORKS  I 


COMPANY 
IMITED 


HAMILTON.    -    CANADA 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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Burlington  Steel 

Co.,  Ltd. 

Hamilton,  Canada 

STEEL  BARS 


For 


Concrete  Reinforcing 


THE  MOST  IMPORTANT  FACTORS  IN 
CONCRETE  REINFORCEMENT  ARE  THE 
TENSILE  STRENGTH  AND  ELASTIC  LIMIT 
OF  THE  REINFORCING  BAR. 

OTHER  THINGS  BEING  EQUAL,  STEEL 
HAVING  THE  HIGHEST  ELASTIC  LIMIT,  OR 
YIELD  POINT,  WILL  BE  THE  MOST  SATIS- 
FACTORY FOR  REINFORCEMENT.  WHEN 
UNDER  STRAIN,  AS  SOON  AS  THE  ELASTIC 
LIMIT  OF  ANY  REINFORCING  BAR  IS 
REACHED,  THE  METAL  STRETCHES,  RAP- 
IDLY DECREASING  IN  SECTION,  DRAWING 
LOOSE  FROM  THE  CONCRETE  AND  DE- 
STROYING THE  MONOLITHIC  BOND  EX- 
ISTING BEFORE  THIS  POINT  IS  REACHED. 
THEREFORE,  THE  SAFETY  OF  THE  EN- 
TIRE CONSTRUCTION  IS  IN  DIRECT  PRO- 
PORTION TO  THE  ELASTIC  LIMIT  OF  THE 
STEEL  USED. 

THE  ELASTIC  LIMIT  OF  RAIL  CARBON 
STEEL   IS   50,000   TO   60,000   POUNDS    PER 


SQUARE  INCH,  EITHER  TWISTED  OR 
PLAIN,  AS  COMPARED  WITH  AN  ELASTIC 
LIMIT  OF  25,000  TO  30,000  POUNDS  IN 
SOFT  STEEL. 

THAT'S  WHY  RAIL  CARBON  STEEL, 
WITH  ITS  80,000  POUNDS  MINIMUM  TEN- 
SILE STRENGTH  IS  RECOMMENDED  AS 
BEING  FAR  SUPERIOR  FOR  ALL  KINDS  OF 
REINFORCED  CONCRETE  WORK. 

AT  OUR  HAMILTON,  ONT.,  WORKS  WE 
BUY  SELECT  RAILS,  AND  ROLL  THEM 
INTO  RAIL  CARBON  STEEL  REINFORCING 
BARS  IN  A  PLANT  WHICH  IS  THE  EM- 
BODIMENT OF  THE  LATEST  THOUGHT 
AND  PRACTICE. 

THESE  BARS  CAN  BE  SUPPLIED  FROM 
STOCK  IN  VARIOUS  SIZES,  LENGTHS  AND 
SHAPES.  WE  CAN  ALSO  ROLL  SPECIAL 
SHAPES  AND  SIZES  TO  FIT  YOUR  PARTI- 
CULAR REQUIREMENTS. 


Bars  bent  to  shape  for  Beams, 
Stirrups,  Etc. 

Prompt  Shipment 


Journal  advertisements  are  a  business  call  at  your  office. 
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HE  Dominion   Oxygen   Company,   Ltd., 
offers    an   unusual   service   to   Canadian 
oxygen  users. 

Oxygen  of  the  highest  and  most  uniform 
purity  will  be  available  in  practically  unlimited 
quantities  and,  thanks  to  an  exhaustively 
planned  and  extremely  flexible  distributing 
system,  will  reach  users  in  every  part  of  the 
Dominion  Avithout  loss  of  time. 

Prompt  deliveries  will  be  a  feature  of 
Dominion  Oxygen  Service. 

Cylinders  of  the  most  modern  type  insures 
the  greatest  gas  content  with  the  lowest  freight 
and  handling  charges.  These  are  loaned  to 
consumers  under  a  generous  plan. 

Further  particulars  may  be  had  by  address- 
ing the  main  office  of  the  Company. 

DOMINION  OXYGEN  COMPANY,  Ltd., 

HILLCREST  PARK, 

Toronto,  Ontario. 


D-: 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 


f 
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WaberprooF-Absolu  be  I 


[UPER  CEMENT  has  during  the  past  year  proved  its  great  utility 
as  a  waterproof  cement  for  use  under  all  climatic  conditions  in 
^3||     Canada.  Its  remarkable  bonding  qualities,  unprecedented  strength 
and  absolute  impermeability  give  Super  Cement  an  inestimable 
value  as  a  waterproofing  cement. 

While  tests  have  been  carried  out  by  University,  Government,  Railroad 
and  Independent  laboratories  in  Canada,  and  the  Bureau  of  Standards  in 
Washington,  during  the  past  year,  to  prove  the  reliability  of  Super  Cement 
under  all  possible  conditions,  we  have  gathered  data  to  further  show  that  in 
its  practical  application  in  very  cold  weather  as  well  as  in  extremely  hot 
weather,  Super  Cement  is  living  up  to  all  that  has  been  claimed  for  it. 


PRACTICAL  TESTS 

For  instance,  last  winter  St.  Mary's  Cement, 
Limited,  had  occasion  to  erect  a  new  laboratory 
near  their  mills,  and  during  the  process  of  con- 
stiuction  some  severe  weather  was  experienced. 
The  roof,  (which  is  a  plain  slab  without  extra 
covering  of  tar  or  gravel),  floors,  vault  and  stor- 
age tanks  were  constructed  of  Super  Cement,  and 
after  a  year  has  passed,  results  have  proved 
highly  satisfactory  to  the  engineers  in  charge. 

The  work  now  being  carried  on  in  the  railway 
subways  in  and  around  Toronto  is  further  proof 
of  the  success  of  Super  Cement  as  a  waterproofing 
material,  and  that  the  work  can  be  carried  out  in 
very  cold  weather,  with  equally  good  results. 

Climatic  conditions  caused  the  original  Portland 
Cement  Concrete  Walls  of  the  subway  to  crack, 
and  considerable  of  the  surface  to  scale  off.  The 
problem  confronting  the  engineers  was  to  prevent 
any  further  disintegration  of  the  concrete  while 
making  the  subways  thoroughly  waterproof. 

They  solved  this  problem  by  applying  a  layer  of 
Super  Cement  to  the  present  walls. 


A  SUCCESS  WHEREVER  USED 

Wherever  Super  Cement  has  been  used  in  Great 
Britain  and  Canada  the  same  satisfactory  results 
have  acrued. 

Super  Cement  contains  no  material  intended  to  act 
as  a  pore  filler  or  water  repellant,  but  owes  its  abil- 
ity to  develop  a  greater  density  to  the  fact  that  its 
power  of  hydration  is  vastly  greater  than  that  of 
ordinary  cement  —  This  is  the  only  natural  and 
permanent  method  of  producing  impervious  concrete 
or  mortar. 

CONTACT  WITH  WATER  INCREASES  THE 
DENSITY  OF  SUPER  CEMENT.  This  is  one 
of  the  reasons  why  Super  Cement  is  being  used 
in  Canada  for  the  construction  of  Trust  Company 
Vaults,  Cellars,  Conduit  Systems,  Bridges,  Septic 
Tanks,  Stucco  Houses,  Storage  Tanks  of  all 
kinds,  Silos,  etc. 

In  Great  Britain  it  is  used  by  the  Admiralty,  War 
Office,  Office  of  Works,  Home  Office,  Principal 
Railways,  Municipal  Councils  and  Public  Works 
Contractors. 

It  has  been  and  is  being  used  on  important 
public  works  in  Canada. 


Architects,  Engineers,  Contractors  and  Builders  having  problems  to  solve  are  invited 
to  communicate  with  us,  and  our  engineers  will  be  pleased  to  forward  you  a  report. 

Super  Cement  (America)  Limited,  Mount  Dennis,  Ont. 

Distributors:  ALFRED  ROGERS,   LIMITED,    Toronto,   Ontario. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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REQUEST  FOR  INSTITUTE  RECORDS 

To  the  Members  of  the  Institute 

In  order  to  make  the  Year  Book  and  List  of  Members  of  the  greatest  possible  value 
to  the  membership,  it  is  earnestly  requested  that  you  kindly  fill  in  the  return  slip. 

In  many  cases  we  have  not  on  our  records  the  official  positions  of  our  members  and 
it  is  hoped  that  all  members  will  return  the  slip,  filled  in,  at  the  earliest  possible  date. 

Fraser  S.  Keith, 

Secretary. 


Name    in  full. 

College  degrees 

Military^    titles   and  honors     (including    dates    of  enlistment  and  demob- 
ilization)   

Firm  and  position 
Mailing  address 


Ventilating  Equipment 

CONSISTING     OF 

Sturtevant  Fan     =     5  Horse  Power  Motor 
Switch  Board     =     Steam  Boiler 

ALL  IN  PERFECT  CONDITION 


FOR    PARTICULARS    APPLY 


The  Secretary    the  enTpecannagd:stitute 

176  Mansfield  St.,        Montreal. 


Mention  The  Journal  when  dealing  with  advertisers. 
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STEELWORK    WHEN    YOU    WANT    IT" 


Standard  Steel  Construction  Co. 

LIMITED 

WELLAND,  ONTARIO 

Works:  Port  Robinson,  Ontario. 


MANUFACTURERS   AND   ERECTORS 

GIRDERS,  COLUMNS,  TRUSSES,  ETC. 
STEEL  BUILDINGS  &  BRIDGES 

Bars,  Angles,  Plates,    Beams,   Channels,    Rivets,  Bolts,    Concrete 
Reinforcing  Steel,  etc.,  in  stock  for  immediate  shipment, 

If  you  are  intending  to  purchase  Steelwork  for  any  purpose  it  will  be  to 
your  interest  to  permit  us  to  quote 

A     Post  Card  will  bring  you  our  Monthly"  Stock  List  by  Return  Mail 


FOR     SALE 

l-only--C.G.E.  150  H.P.  720  R.P.M.  Form  E. 
550  Volt  1  phase  60  cycle  INDUCTION  MOTOR 
complete  with  paper  pulley  21"  face  x  24"  dia.  and 
CR.  1034  Form  HI  Starting  Compensator. 

1— only,  Canadian  Rand  Company,  Class  'R.P.  2' 
Cross  Compound  belt  driven  AIR  COMPRESSOR 
including  55  feet  of  18"  double  leather  pulley. 

Price  for  lot  $5,000.00. 

Consumers  Glass  Company  Limited 

Montreal,  Canada. 


E.  G.  M.  CAPE  &  CO. 

LIMITED 
Engineers  and    Contractors 
General  Building  Construction 


Some  buildings  recently    completed 
or  in  course  of  construction ; — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian 
Vickers,  Limited;  Liverpool  &  London  &  Globe 
Insurance  Company's  new  building;  Atlantic 
Sugar  Refinery,  St.  John,  N.B.;  Ross  Pavilion, 
Royal  Victoria  Hospital;  Reinforced  Concrete 
Storage  for  The  John  Bertram  &  Sons  Company, 
Limited,  Dundas,  Ont.;  The  Military  Hospital  at 
Ste.  Anne  de  Bellevue,  Que.;  New  Buildings  for 
Can.  Connecticut  Cotton  Mills,  Sherbrooke, 
Que.;  New  Buildings  for  Brown  Corporation, 
La  Tuque,  Que. 

Estimates  and  tenders  furnished  on 
all  classes  of  Construction   Work. 

Head  Office: 

920  NEW  BIRKS  BLDQ.  PHILIPS  SQUARE 

MONTREAL 


Canabtan  porcelain  Company 

-t"  Himtteb  ^p 

Hamilton,     ©ntarto 


iWanufacturers  of 


•porcelain  insulators! 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Evans   "Aimed"    Fire  Doors 


We  have  completed  arrangements 
for  manufacturing  Evans  "Almet  1"  Fire 
Doors  and  Shutters  for  Canada.  These 
doors  have  the  unqualified  approval  of 
the  Underwriters  and  possess  all  the 
good  qualities  of  the  wood  core  type 
with  none  of  their  undesirable  features. 

They  are  made  of  transversely  laid 
panels  of  heavy  galvanized  steel  with 
2y2"  corrugations  with  interlining  of 
asbestos  roll  board  —  all  securely  held 
in  a  continuous  frame  of  Vie"  x  2y2"  bar 
steel.  All  joints  are  WELDED,  NOT 
RIVETED  OR  BOLTED. 


Above  illustration  shows 

the  solid  and  rigid 

construction  of 

this   door. 


Automatic  Sliding.  Also  made  in  all  other  types. 

The  frames  and  ends  of  panel  sheets  are  protected  by  a  cover  binder  of  heavy  galvanized  sheet 
steel,  securely  riveted  to  the  frame  thus  forming  an  armour  to  protect  the  edges  of  the  door  from  abuse. 

The  large  air  passages  between  the  corrugations  of  the  panel  sheets  and  the  asbestos  roll 
board  lining  provide,  in  this  door,  the  greatest  possible  resistance  to  the  radiation  of  heat. 

LET     US     QUOTE     ON      YOUR     NEXT     LOT     OF      DOORS 

Geo.  W.  Reed  8c  Co.  Limited,  Montreal 


OPEN     HEARTH     STEEL 

RE-INFORCING  BARS 


For   Concrete   Construction 


ROUND 


SQUARE 


SQUARE -TWISTED 


We  can  supply  re-inforcing  bars 
from  stock  or  from  the  mill.  Monthly 
stock     list     mailed      free     on     request. 

THE  MANITOBA  STEEL  &  IRON  CO.  LTD. 


WINNIPEG 


MANITOBA 


Selling  Agents  for    THE    MANITOBA    ROLLING    MILLS,      Selkirk,  Man. 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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PARTIAL  LIST  OF 
EQUIPMENT  WE 

1               Jfil     London 

SELL 

Ash  handling  machines 
Bridges,  coal  and  ore 

JL           J&zi\         Concrete 

Buckets,  grab 
Bunkering  equipment 
Cable  railway  systems 

l\\\                  Mixers 

Cars,  automatic  cable 
and  electric 

\  \\            Have  us  recommend  the 

if   ■  &&"■* 

Car  dumpers                                                  1 
Car  pullers                                                     1 
Coal  crushers                                                1 
Coal  handling  machinery                        1 

\\\     mixer  best  adapted  for  your 
\  \\    requirements. 

Coal  pockets 

^f't&    ■  -^ 

•Concrete  carts                                         1  I 
Concrete  mixers                                      [^ 

eL^JIs^fc                     ^e  a^so  se^  con" 

Conveyors                                             A^ 

Dredges                                                    HI 

^~'V*""^f""'-       ^^^g^jJM 

■tt^       crete    carts,    wheel- 

Drift  spikes                                           ^tj 
Gasolene  engines 

\Avr                         —     J lene  engines. 

Hoists,  cargo 

Hoists,  steam  and  electric 
Pressed  washers 

Information  or  prices  gladly  furnished  on  request. 

Pumps 

Smoke  box  netting 
Springs,  locomotive,  car 
Steel  and  iron  bars 

HARVARD  TURNBULL  &  CO. 

Switch  ropes 
Track  spikes 

Railway,  Marine  and  Contractors  Supplies 

Track  tools 

EXCELSIOR    LIFE    BLDG.,    TORONTO    ST. 

Wheelbarrows 
Winches,  ship 

TORONTO 

Wire  cloth 

Wire  nails 

|    Canadian  Mead  Morrison  Co.            B.  Greening   Wire   Co. 
Agents  for   -.    B.  J.  Coghlln  Co.                                   London  Concrete  Machinery  Co. 

Wire  rope  and  blocks 

Wire  screens 

Peck  Rolling  Mills 

YOU  CAN  SAVE  %  OF  YOUR  COST  OF  HANDLING  MATERIAL 

BY  USING  THE  PORTABLE  SCOOP  CONVEYOR 

It  saves  6  to  12  shovellers. 

It  will  handle  any  material : 
Crushed    Stone,    Sand,    Gravel, 
Dirt,  Coal,  Ashes,  Bricks,Tile,Etc, 

Has  capacity  of  1  ton  per  minute. 

Loads  into  Wagons,  Trucks,  Cars. 

Unloads  Cars  into  Wagons  or  Piles. 

Easily  Moved  by  One  Man. 

Electric  Motor  or  Gasoline  Drive. 

Saves  Demurrage,  Keeps  Trucks 
Moving. 

Over  2,000  satisfied  Contractors, 
Excavators,  Sand,  Gravel  and 
Crushed  Stone  Dealers,  Coal 
Yards,  Boiler  Plants,  Cartage 
Contractors  and  Industrial  Firms 
are  Cutting  their  Costs  by  this 
Machine. 

Write  tor  Prices  and 
Bulletin  "E.M." 

The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Sole  Canadian  Agents 

ST.  JOHN,  N.B.  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 


Consult  the  advertiser,  his  information  is  valuable 
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A  recent  installation  of  5  G.  &  McC.  double  Drum  Sectional  Water- 
Tube  Boilers  in  course  of  erection. 


0.  &  McC.  CO. 

SECTIONAL 

WATER=TUBE 

BOILERS 

Are  equipped  with  large 
Headers,  Steam  and  Water 
Drums  and  Connecting  Nipples 
of  increased  size,  thus  providing 
positive  and  rapid  circulation 
and  increased  steaming 
capacity. 

EVERY  PART  SUBJECTED  TO  STEAM 
PRESSURE  IS  MADE  OF  FORCED  STEEL 

U/C  Dllll  11  STEAM  TNGINES,  STEAM 
Wt  HI  J  TURBINES.  RETURN 
"*■  "**'*■"  TUBULAR  and  WATER- 
TUBE  BOILERS.  PUMPS,  CONDENSERS, 
HEATERS,  TANKS,  etc..  Also  SAFES. 
Vaults  and  Safety  DEPOSIT  BOXES. 

Catalogs    and    Further    Information 
will  be  Sent  Free  on  Request. 


The  GOLDIE  8c  McCULLOCH  Co.,   Limited 

HEAD  OFFICE  AND  WORKS,  GALT,  ONTARIO,  CANADA. 


TORONTO   OFFICE: 

Suite  1101-2 

Bank  of  Hamilton  Bld'g. 


WESTERN  BRANCH: 

248    McDermott    Ave., 
Winnipeg,  Man. 


QUEBEC  AGENTS: 

Ross  &  Grelg, 

400  St.  James  St. 

Montreal,  Que. 


BRITISH  COLUMBIA  AGENTS: 
Robt.  Hamilton  &  Co- 
Vancouver,  B.C. 


Toronto  University 
erects  Electrical   Building 

which  of  course,  will  be  used  largely  for  instructional  and 
experimental  purposes. 

It  is  a  fitting  tribute  to  the  capabilities,  the  construction,  and 
the  efficiency  of  Turnbull  Elevators  that  they  should  be  selected 
for  such  important  work. 

Whenever  close  examination  and  actual  facts  are  relied  upon  in 
choosing  elevator  equipment  the  Turnbull  line  reveals  striking 
and  stern  qualities  that  demand  its  selection. 

ARCHITECTS  :    DARLING  &  PEARSON 

urn bull  Elevator 

MANUFACTURING  CO.  TORONTO 


Head  Office  and  Works: 
John  Street,  Toronto 


Montreal  Office: 
202  Mappin  Building 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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THE  WM.  KENNEDY  &  SONS,  Limited,  OWEN  SOUND,  Canada 


Manufacturers  of : 

STEEL,    IRON,    AND    BRASS    CASTINGS,    PROPELLER 
WHEELS,  IN  ANY  SIZE  AND  MATERIAL,  STOP- 
LOG  AND  HEADGATE  WINCHES,  GEARS, 
HYDRAULIC  TURBINES,  ETC. 

Established  1860. 


WATER-POWER  PLANT  MACHINERY 


Special  Machinery 

Built  to 

Engineers'  Drawings 

and 

Specifications. 





9  inch  "St.  Lawrence  Patented  Dipper  Teeth' 
(On  Government  Dredge  No.  109) 


ST.MBRIEL# N,C4tf^h     £, 


Manufacturers  find 
their  power  costs 
much  reduced  when 

Shawinigan  Power 

supplants  steam 
power.      •  .  • 


EAST  ANGUS 


THE  SHAWINIGAN  WATER  &  POWER  COMPANY 


POWER  BUILDING,  MONTREAL 


Journal  advertisements  are  a  business  call  at  your  office. 
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FRASER,  BRACE  &  COMPANY 

LIMITED  

CONTRACTING    ENGINEERS 

Builders  of  big  developments  where  large  financial  resources  and 
organizing  ability  are  required,  and  of  smaller  undertakings 
where  special  skill  and  equipment  are  need         .... 


Our  Experience  Includes  :— 

Dams,  Power  Plants,  Paper  and   Pulp   Mills,  Piers,   Breakwaters, 
Docks,  Tunnels,   Explosive  Plants,   Industrial  Plants  and  Towns. 


PACKARD  Transformers— Meters 


Furnace  Transformers 

Originators  of 
Welded  Steel  Cases  for  Transformers 

Others  May  Follow  but  we  Lead 

SEND  FOR  BULLETINS 

The  PACKARD  ELECTRIC  CO.  Ltd 

Factory   and   Head    Office:    ST.  CATHARINES,  Ontario 

BRANCH  OFFICES  : 

725  Power  Building,  703  Confederation  Life  Bldg, 

MONTREAL  WINNIPEG 

401  Temple  Building, 
TORONTO 


AGENTS:    Eastern  Electric  Co.  Ltd.,  St.  John,  N.B. 


J.  T.  Warren,  738-llth  Ave  West,  Calgary,  Alta. 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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WE  are  builders  of  railway  vehicles  to  suit  every  requirement  of  passenger, 
freight  and  general  service  on  steam  and  electric  lines  either  to  the 
purchaser's  or,  if  required,  to  our  own  designs  and  specifications  for 
home  or  export  orders.    Among  our  many  other  products  are  the  following: 


STEEL 

Castings 

Rolled  Bars 

Pressed  Work 

Couplers 

Springs 

Bolsters 

Brake-Beams 

Draft-Arms 

Railway  Trackwork 

Rolling  Mill  Rolls 

Etc. 


IRON 

Malleable  Castings 

Rolled  Bars 

Chilled  Wheels 

Drop  Forgings 

Roller  Side  Bearings 

Etc. 


If  not  mentioned  here,  it  is 
probably  an    'Etc." 


FERRO-ALLOYS 

Castings 

Crusher  Jaws 

Dipper  Teeth 

Bucket  Lips 

Pins  &  Bushes 

Crank  Shafts 

Crank  Pins 

Roll  Shells 

Special  Trackwork 

Rolling  Mill  Rolls 

Etc. 


Our  plants  are  thoroughly  equipped  for  large  and  efficient  production,  and  we  invite 

correspondence  from  those  interested. 

Kindly  address :  Sales  Department,  P.O.Box  180,  Montreal. 


MONTREAL, 


CANADIAN  CAR  &  FOUNDRY  CO.,  LIMITED. 
CANADIAN  STEEL  FOUNDRIES,  LIMITED. 
THE    PRATT    &    LETCHWORTH   CO.,  LIMITED. 

PLANTS  AT 
AMHERST,  N.S.,       WELLAND,  Ont.,       BRANTFORD,   Ont.      and      FORT  WILLIAM,  Ont. 


PRACO 


I   ,   ■:  "V 


m 


I  t: 


%: 


j 


Sectional  View  Showing 
Action  of  Center  Je1 


THE  SPRACO  COOLING  POND 

is  a  productive  investment  --  not  an  expenditure. 

Efficient  cooling  of  the  condenser  water  will    produce 

more   power  delivered    to  the   belt  or    generator  for 

every  ton  of  coal  consumed. 

THE  SPRACO  CENTER  JET  NOZZLE 

(NO  OTHERS  HAVE  IT  J 

completely  atomize  the  spray  and  present  a    greater 

water  surface  for  cooling  effect. 

Write  for  bulletin  No.  C-16. 

SPRAY   ENGINEERING   CO. 
BOSTON,    MASS. 

Mfgrs  also  of  Spraco  Air  Washers,  Spraco  Paint  Guns 
and   Cement    Sprayers,    Spraco  Nozzles, 

Vaughan  Flow  Meters,  etc. 

JAMIESON  ENGINEERING  COMPANY, 

Vancouver,  B.C. 


THE  ONLY 

CENTER  TE1 

NOZZLE 


Hollow  Conical  Formation  Produced 
by  Ordinary  Nozzles 


m  -\ 


S 


TSfPSp^1^ 


Solid  Conical  Formation  Produced 
by  Spraco  Nozzle 


SPRAY  ENGINEERING  COMPANY 

^-BOSTON  —  MASS. 


■a 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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HYDRAULIC 
TURBINES 
PUMPS 


AND 


Our  shops  are  equipped  for  build- 
ing TURBINES  of  the  largest 
sizes  and  high  speed  PUMPS 
of  large  capacity  for  medium  and 
low  heads.  Two  turbines  of 
20,000  H.  P.  are  now  under 
construction. 


PAPER  MILL 
MACHINERY 

Engineers  and 
Manufacturers 


of  high   speed  News  Machines  and 

other    Paper    Machines   of 

both  Fourdrinier  and 

Cylinder  types. 


DOMINION  ENGINEERING  WORKS,  LIMITED 

MONTREAL,  QUE. 

Canadian  Builders  of  I.  P.  MORRIS  HYDRAULIC  MACHINERY 

UNDER  ARRANGEMENT  WITH 

The     Wm.      Cramp     &     Sons,      Ship     and      Engine     Building     Company. 


WATEROUS    steel  plate    TANKS 


THEY  LAST 

LONGER! 


THE  WATEROUS  ENGINE  WORKS  CO.  LTD.,  brantford.  Canada 


Mention  The  Journal  when  dealing  with  advertisers. 
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Blasting  Supplies 
Of  Uniform  Quality 
Despite  **«  Weather 

The  C.  X.  L.  trade  mark  is  the 
buying  guide  of  the  men  who 
have  the  most  difficult  blasting 
problems  to  solve.  These  men 
rely  on  C.  X.  L.  Blasting  Sup- 
plies because  of  their  known 
dependability. 

Blasting  Supplies 

Consistently  maintain  their  high 
standard  of  quality. 

C.  X.  L.  Supplies  include:— 
Electric  Blasting  Caps,  Safety 
Fuse,  Electric  Squibs,  Cap 
Crimpers,  Delay  Electric  Fuses, 
Thawing  Cans,  Blasting  Caps  and 
Tamping  Bags. 

C.  X.  L.  Technical  Service  is 
always  at  your  disposal,  to  help 
solve  your  blasting  problems. 

Canadian  Explosives,  Ltd. 


HEAD  OFFICE 


MONTREAL 


District  Offices: 

Halifax         Montreal        Toronto      Timmins 
Ottawa        Edmonton      Victoria      Prince  Rupert 
Cobalt  Sudbury         Winnipeg  Vancouver 

Nelson 

Factories  at: 
Beloeil,  Que.  Waverly,  N.S. 

Vaudreuil,  One.  Nanaimo,  B.C. 

Windsor  Mills,  Que.       Northfield,  B.C. 
Parry  Sound,  Ont.         Jiowen  Islank,  B.C. 


lAfMPOMTH 

■ana      TRADE    MARK      "'■"  '■■  ■ 

TV/TAKES  concrete  floors  dustproof  and  wear- 
•L*A  proof  and  hard  as  granite  by  chemical 
action. 

Easily  flushed  on  either  old  or  new  floors. 
Action  immediate  with  no  delay  to  factory 
routine. 

70,000  000  square  feet  of  concrete  floors  were 
lapidolized  in  the  last  two  years  alone. 
Specified  by  leading  engineers  and  architects 
everywhere. 

Send  for  specification  form,  book  of  testimo- 
nials and  sample  of  hardened  concrete. 

MANUFACTURED  BY 

L.  S0NNEB0RN  SONS,  Inc. 

264  Pearl  Street,  Dept.  45,   -    NEW  YORK 

Distributed  by 
Silliker  &  McMann,  Halifax,  N.S. 

Stinson-Reeb  Builders  Supply  Co.,  Read  Bldg.,  Montreal,  Quebec. 
Pruneau  &  Co.,  Ltd.,  St.  Peter  St.,  Quebec,  P.Q. 
Shaw  &  Mason,  Sydney,  N.S. 

John  B.  Keeble  &  Co.,  773  King  St.  West,  Toronto,  Ontario. 
W.  H.  Thome  &  Co.,  Ltd.,  St,  Johns,  N.B. 
Manitoba  Supply  Co.,  Winnipeg,  Manitoba. 


MANUFACTURERS    AND    ERECTORS    OF 

STRUCTURAL-  STEEL  AND 
STEEL  PLATE  WORK 

OF  ALL  KINDS 


BRIDGES  A    SPECIALTY 


MacKINNON  STEEL  CO.,  limited 


SIIERBROOKE 


QUEBEC 


Montreal  Office  :   404  NEW  BIRKS  BUILDING 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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Reserve  Several  CKairs 


Hi 

I 

p  r|rrpr 
r    » 

LOCKWOOD 

GREENE 

CANADA 


at  your  conferences  for  LOCKWOOD,  GREENE 
engineers.  Their  intimate  knowledge  of  modern 
factory  construction  and  equipment  will  help  you 
to  decide  whether  your  present  factory  should  be 
remodelled,  or  a  new  plant  built 

The  experience  of  a  hundred  other  manufacturers  who  have 
faced  a  problem  similar  to  your  ozvn,  is  at  your  service. 
LOCKWOOD,  GREENE  is  the  clearing  house  of  succesful 
solutions  to  questions  of  increased  production. 

Write  for  booklet.      "Building  with  Foresight." 


LOCKWOOD,   GREENE 

&  CO.  OF   CANADA  LIMITED 

285  Beaver  Hall  Hill,  Montreal. 

INDUSTRIAL     ENGINEERS 


JACK  PINE 
TAMARACK 

Our  stocks  are  put  up  1",  2",  and  3"  x  3" 
and  wider  x  8  ft.  and  up — separate  widths, 
random  lengths  in  Merchantable  grade, 
random  widths  and  lengths  in  Cull  grade. 

Your  enquiries  will  be  appreciated  and 
will  have  prompt  attention. 

"   WE  HAVE  FACILITIES  FOR 
DRESSING  AND   MATCHING  " 


Bartram  &  Ball  Limited 

WHOLESALE  LUMBER 
Drummond  Bldg.,    MONTREAL,  QUE. 


Montreal         Toronto  Winnipeg         Ottawa 


The  Hughes  Owens  Company 

LIMITED 

Executive  Offices.  Montreal. 


Our  Montreal  Store  has  recently  moved  into 
the  spacious  warehouse  at 

247  Notre  Dame  Street  West. 


In  addition  to  our  regular  lines— Blue  and  Black 

Print   papers,  Engineering  and  Draughting 

Instruments,  we  now  handle  Scientific 

and    Laboratory    Apparatus    of    the 

most  reliable  maker. 


LITERATURE  AND  INFORMATION 
CHEERFULLY  SUPPLIED. 


Call  upon  or  write  our  nearest  store. 


Firms  advertising  in  The\Journal  are  considered  as  absolutely  reputable. 
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ROBB  POWER  PLANTS 

Engines 

Corliss,  slide  valve, 
vertical,  horizontal 
simple  and  compound. 

Boilers 

Water  tube,  return 
tubular,  improved 
Scotch  marine  and 
portable. 

Robb  Engineering  Works,  Limited,    -    -   Amherst,  N.  S. 


Montreal  Office: 
16  Cathcart  Street. 


Toronto  Office: 
20  Victoria  Street. 


Fraser  Universal  Convertible  Grinders 


MEET  FINE  GRINDING 


REQUIREMENTS 


Has  12  changes  of  table  speeds 
and  12  changes  of  work  speeds. 


Do  more  work.  Do  better  work 
than  with  a  large  machine — espe- 
cially in  connection  with  tools,  jigs, 
fixtures,  etc.,  by  using  this 
machine. 


Four  sizes:  10x30  in.,  12x30  in., 
10  x  40  in.  and  12  x  40  in. 


By  the  change  of  heads  the  machine 
can  be  converted  into  an  efficient 
high-speed  internal  grinder;  also  a 
surface  grinder  of  considerable 
range. 

Write  for   prices   and    particulars. 


The  Geo.  F.  Foss  Machinery  &  Supply  Co.,  Limited 

305  St.  James  Street,  Montreal 


Consult  the  advertiser,  his  information  is  valuable. 
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GRAVITY 


PRESSURE 


FILTERS 

Over  400  Municipal  Filtration  Plants 

installed— Total  Daily  Capacity 

1,000,000,000  Gallons. 


MUNICIPAL  GRAVITY  PLANTS  IN  CANADA 

Montreal  Water  &  Power  Co.,  Montreal,  25,000,000 

Medicine  Hat,  Alta.,  6,000,000 

St.  Johns,  Que.,  3,000,000 

Fredericton,  N.B.,  2,000,000 

Woodstock,  N.B.,  1,000,000 

Cartierville,  Que.,  1,000,000 

Aylmer,   Que.,  1,000,000 

St.  Rose,  Que.,  500.000 

Laval  des  Rapides,  Que.  300,000 

Berthier,  Que.,  300,000 


THE  NEW  YORK  CONTINENTAL 

JEWELL    FILTRATION    COMPANY 

New  Birks  Building,  Montreal. 

ORIGINATORS  OF  MECHANICAL  FILTRATION 


The  C.  E.  Fleming  Tie  and 
Lumber  Co.  Limited 


RAILWAY  TIES  AND  SWITCH  TIES, 

CEDAR  POLES  AND  POSTS, 

PILING,  LUMBER  AND  TIMBER 


197  Sparks  St.,      OTTAWA,  Can. 


Members  having  copies  of 
the  April  1920  issue  which 
they  do  not  require  for 
binding  purposes  will  confer 
a  favor  by  forwarding  them 
to  the  Secretary  at  Montreal. 


Bedford  Construction  Company 

Limited 


(P.  PAGANO,  Pres. 


(FORMERLY  CAVICCHI  &  PAGANO) 
V.  J.  CAVICCHI,  Vice-Pres.  and  Gen'l.  Mgr.  J.  J.  HERBERT  Sect.-Treas.) 


RAILROAD  CONTRACTORS 


NOW  OPERATING: 

Construction  of  Dry  Dock  &  Shipyards  at  Halifax,  N.S. 
Construction  of  Dry  Dock,  Shipyards  &  Breakwater  at 
Courtney  Bay,  East  St.  John,  N.B. 

OFFICES    AT 

HALIFAX,      N.S.    &     EAST    ST.    JOHN,    N.B 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 


114     JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


THE  IMPORTANCE  OF  THE  VALVE 

Every  engineer  strives  to  secure  valves  of  the  utmost 
reliability. 

The  specification  which  calls  for  "McAvity",  or  equal, 
guarantees  valves  which  years  of  the  searching  test  of 
use  have  proved  uniformly  dependable. 

T.  McAvity  &  Sons,  Limited. 


MONTREAL 


ST.  JOHN,  N.B. 

TORONTO  WINNIPEG  VANCOUVER 


Canada  Wire&  Cable  Company  Limited 


TORONTO 


\\f  E  carry  in  stock 
at  all  times,  a 
good  assortment  of 
standard  sizes  of  Steel 
Wire  Ropes  in  S.M.S. 
Crucible  Cast  Steel, 
Plough  Steel  and 
Extra    Plough    Steel. 


District    Offices    and 
Warehouses 

674  Barrington  St. 
HALIFAX,    N.S. 

143  Beaver  HaU  Hill 
MONTREAL 


Phone  Belmont  2300 


Bare  and  Insulated 
Electrical  Wire  and 
Cable,  as  well  as  Wire 
Ropes,  carried  in 
stock  at  each  of  our 
District  Warehouses. 

Write  to  our  nearest  Office 
for  Quotations.  Prompt 
Service. 


592    Notre    Dame  Ave. 
W.,    WINNIPEG 

738-1  lth  Ave.  West 
CALGARY,     ALTA. 

358  Water  St. 
VANCOUVER 


Journal  advertisements  are  a  business  call  at  your  office. 
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CRANE  FITTINGS 
CRANE 

LIMITED 

HEAD  OFFICE  £  WORKS 
1280  ST  PATRICK  ST 

MONTREAL 

BRANCHES  :  Toronto,  Winnipeg,  Vancouver 

SALES  OFFICES:       Halifax,      Quebec,       Ottawa,       Calgary 


MILTON  HERSEY  COMPANY  Ltd. 

INDUSTRIAL  CHEMISTS,  ENGINEERS  &  INSPECTORS 

MONTREAL  WINNIPEG 

Analyses  and  Teats  of  all  Materials  Including  Steel,  Brass,  Coal,  Oils, 
Water,  Ores,  Sands,  Cement. 

Specialists  for  Industrial  Chemical  Problems,  Cement  and  Asphalt 
Construction  Work,  Steel  Inspection  and  Water  Supply. 

"The  Largest  and  Best  Equipped  Commercial  Laboratories  la  Canada" 

ESTABLISHED  27  YEARS 


fUFK/N 


TAPES  &  RULES 

THE  RECOGNIZED  STANDARD 

MADE  IN  CANADA 

Styles  suited  to  every  sort  of  Engineering  and 

Construction  Work. 

Send    for   Catalogue. 

the /ufk/n Rule  j?o.  ofQanada,Ltj>. 

W/NDSOR.ONT. 


MIXERS 


Our  Famous  Heart 
Shape  Design 


Made  in   Canada 


Noted  for  Mixing  Concrete  Fast  and  Perfect 


Built    in    all    sizes,    and 

Guaranteed 

Outwears    other    makes 

with  less ,  repairs 

Built  of  Steel,  not  iron. 
Equipped       with       special     . 
built     Engine  and    Rotar ' 
Magneto,  requiring 
no  batteries. 

C^vsrei  and 
dust-proof. 


Over  6,000 
in  use 


WRITE  FOR 
CATALOG 


Improved  Concrete  Machinery 

Crushers,  Rolls,   Hoists,  Pavers,  Brick,  Block,  Tile 

Sewer  Pipe   Machines,   Screens,   Etc. 

Contractors'  and  Builders'  Machinery,  Etc. 

We  specialize  in  equipping  complete  plants  for  the 

manufacture  of  Cement  Products,  Brick,  Block, 

Drain  Tile,  Sewer  Pipe,  Etc. 

WETTLAUFER  BROS,  limited 

178  Spadina  Avenue,   TORONTO,  Ont. 


The  Vulcan  Iron 

Works,  Limited 


Established  1874 


Boilers,  tanks,  sheet  steel 
and  iron  work. 

Largest  and  best  equipped 
iron  foundry  in  the  West. 

Mine  car  wheels  and  axles. 

Frog  and   switch   work. 


WINNIPEG 


CANADA 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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Double 
Helical 
Cut  Gears 




4B  CUT 

^J^     GEARS 


The  Double  Helical,  also  called 
Herringbone  Gear,  is  the  strongest, 
quietest  and,  in  every  way,  the  best 
type  of  gear  where  quality  counts. 

We  are  glad  to  help  you  with  sug- 
gestions or  lay-outs  on  any  kind 
of  gear  work. 


Hamilton  Gear 

&  Machine  Co. 

Van  Home  St.,      Toronto 


Yarrows  lip 

Associated  with  YARROW  &  Co.,  Glasgow. 

SHIPBUILDERS,  ENGINEERS, 

SHIP  REPAIRERS, 

IRON  &  BRASS  FOUNDERS 


MARINE  RAILWAY,  3000  TONS  D.W.  CAPACITY. 
ESQUIMALT    DRY    DOCK,    480    FT.    X    65    FT. 

Modern  facilities  for  quick  despatch  of  ship  repair  work. 

Address  :  p.o.  Box  1595,  VICTORIA,  B.C.,  CANADA. 


THE 

CONIAGAS  REDUCTION 

COMPANY,    LIMITED 

ST.  CATHARINES,  ONTARIO 
SMELTERS    AND  REFINERS  OF  COBALT  ORES 

MANUFACTURERS    OF 

Bar  Silver,  Electrolytlcally  Refined, 

Cobalt,  Oxide  and  Metal— Nickel,  Oxide  and  Metal, 

Arsenic,  Refined  White — Copper  Sulphate. 


Telegraphic  Address 
"  CONIAGAS  * 


Codes:  Bedford  McNeill, 

A.B.C.  5th  Edition. 
BELL   TELEPHONE,    603  ST.  CATHARINES. 


Robert  W.  Hunt 
President 


Charles  Warnock 
Vice  Pres.  &  Gen'l  Mfir. 


Robert  W.  Hunt  &  Co. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS, 
CHEMISTS  and  METALLURGISTS 

Expert  inspection  and  tests  of  all  structural  materials  and 
mechanical  equipment. 

REPORTS  ON  PROPERTIES  AND  PROCESSES 

Head  Office  and  Laboratories:    McGILL  BUILDING,  MONTREAL 
Branches:  Toronto  Vancouver  London,  England 


MARCONI 

Wireless  Apparatus 

for  marine,  land  &  aircraft  stations 
Installed  —  Operated  —  Maintained 


Marine  Switchboards  manufactured  and  Installed. 


The  Marconi  Wireless  Telegraph  Co.of  Canada, 


LIMITED 


head  office:  11  St.  Sacrament  St..  Montreal 

divisional  offices: 
Vancouver.  Winnipeg.  Toronto.  Halifax.  St.  John's.  Nfld. 


Mention  The  Journal  when  dealing  with  advertisers. 
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FILES 


Search  as  you  will 
you  will  not  find 
a  line  of  Files  that 
compares  with 
SIMONDS  —  the 
celebrated  files  for 
efficient  cutting. 

With  their  found- 
ation of  the  tough- 
est steel  that  can 
be  obtained,  and 
made  in  our  own 
mills,  SIMONDS 
FILES  meet  the 
requirements  for 
all  metal  working 
purposes. 

Simonds  is  the 
gold  medal  win- 
ning file. 

We  make  all  kinds 
of  files  for  Mill, 
Machine  Shop  and 
Repair  Shop. 


ill 


Efrnonds 


Write  for  Catalog 
and  Prices. 


SIMONDS 
FILES 


Simonds  Canada  Saw  Co. 


LIMITED. 


"The  Saw  Makers" 

MONTREAL,  Que. 
Vancouver,  B.C.,  St.  John,  N.B 


John  T.  Farmer 

COMBUSTION  ENGINEERING  CORPORATION 

STOKERS:   TYPE  E,  TYPE  K,  COXE 

GREEN  FUEL  ECONOMISERS: 

ASH    CONVEYORS: 

PUMPS. 

REGULATING    APPARATUS: 
BALANCED  DRAFT  REGULATION, 
S.C  FEED  WATER  REGULATORS, 

UEHLING  CO2  RECORDERS, 
WATER    AND   STEAM  FLOW  METERS. 

ACCESSORIES: 
TURNER  BOILER  BAFFLE  WALLS, 
ROTO    BOILER  TUBE  CLEANERS, 
EVERTITE     BOILER     COVERING, 
HYTEMPITE  FIRE  BRICK  CEMENT. 


CORISTINE  BUILDING, 


MONTREAL 


W.C.LEITCH,     JAMES  LAURIN.C.E.,     J.EMILE  VANIER.C.E., 
Vlce-Pres.  President.  Sec.-Treas. 


Montreal  Crushed  Stone 
Company,  Limited. 


PLANT  AT 


ST. VINCENT  DE  PAUL,P.Q. 

on  River  des  Prairies,  opposite  Montreal 


Largest  Plant  in  CANADA  and  most  up  to 
date  in  the  world. 

Capacity  4000  Tons  a  Day. 

All  sizes  and  grades  of  the  best  hard  lime 
crushed  stone  produced. 


Main  Office: 

590  UNION  AVE., 

MONTREAL,  P.Q. 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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Class  "FL-2" 

Compressors 

Where  a  steam  driven  compressor  is 
required  and  the  demand  for  air  does 
not  exceed  650  cubic  feet  per  minute, 
we  offer  our  Class  "FL-2",  Piston 
Valve,  Steam  Driven,  Two  Stage, 
Straight  Line,  Compressors,  illus- 
trated herewith. 

These  machines  are  designed  to  fill 
the  gap  between  small  single  stage 

machinesand  the  larger  duplex  types.  class  "FL-2,"  Steam  Driven,  Two  Stage,  Air  Compressor 

They  are  of  enclosed  dustproof  con- 
struction, haveautomatic  splash  lub-     Glass  "FL-2"  Compressors  are  adapted  to  high  pressures 
rication  and  high  mechanical  and     and  w  h  ds  amJ  be  mdn    converted  to  belt 

compression  efficiency  representing 


an  actual  saving  of  10  to  20%  over 


drive  when  desired  by  disconnecting  the  piston  and 


the  power  required  to  drive  single     valye  gear, 
stage  machines  of  similar  capacity. 


Write  for  bulletins. 


Canadian  Ingersoll-Rand  Company,  Limited 

SYDNEY      SHERBROOKE       MONTREAL       TORONTO       COBALT       WINNIPEG       NELSON       VANCOUVER 


Copper  Products  Limited 


MANUFACTURERS     OF 


COPPER  AND  BRASS 

SEAMLESS  TUBES,  SHEETS  AND  STRIPS  IN  ALL  COMMERCIAL  SIZES 


TRANSPORTATION  BUILDING 
120  St.  James  Street         -         MONTREAL 


Telephone  Main  7560 


Cable  Address :  "  COPPRO  " 


Members  are  urged  to  consult  The  Journal's  advertising  pages. 
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This  Journal  is  printed  by 

THE 

MODERN 
PRINTING 

COMPANY 


MONTREAL'S 
BEST    PRINTERS 

QUALITY       SERVICE       SATISFACTION 

ASK  FOR  OUR  PRICES 
BEFORE  PLACING  YOUR 
ORDERS  FOR  PRINTING 

39  Dowd  St.,  MONTREAL  Tel.  Main  112 


NATIONAL  IRON  CORPORATION,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORT  ARTHUR  and  MONTREAL 


SLATER  &  BARNARD  Limited 


HAMILTON,    ONT. 


No.  243 


Pole  Line  Hardware  of  every  description 

Secondary  Racks  and  Brackets. 

Anchor  Rods  =  Eye  Bolts 
Cross  Arm  Braces 


No.  A  28 


No.  73     No.  71    No.  72 
MADE  IN  CANADA  UNDER 
PEIRCE  AND  HUBBARD  PATENTS 


No.  383 


4 


IIMPSON  BRACKET 


No.  540 


Firms  advertising  in  The  Journal  are  considered  as  absolutely  reputable. 
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"Cast  Iron  Pipe  has  the  greatest  resistance  to  cor- 
rosion.   It  is  by  far  the  most  economical  in  results." 


WE  MANUFACTURE 


BELL  and  SPIGOT  and 

FLANGED  CAST  IRON  PIPE, 

SPECIALS  and  CASTINGS 

of  all  kinds 

CAR  WHEELS 

INQUIRIES  SOLICITED 

Canada  Iron  Foundries,  Ltd. 

Head  Office,  MONTREAL 


Works    at:    Fort   William,    Ont.,    St.   Thomas,  Ont., 
Hamilton,  Ont.,  Three  Rivers,  P.O. 


B.  J.  COGHLIN  CO.  LIMITED 

MANUFACTURERS  OF  ALL  KINDS 

SPRINGS 


OFFICE    and    WORK 


Ontario  St.  East 

DARLING  and  DAVIDSON 


MONTREAL 


rIFNKINSVAIVfS 


— A  type  and  a  size   of   Jenkins   Valve   to   meet 

every  valve  requirement. 

— Designed  to  furnish  maximum  service  and  so 

tested  before  leaving  the  factory. 

— Guaranteed  by  the  Diamond  Trade  Mark~on  the 

body,  the  mark  of  the  genuine  Jenkins  Valve. 

Sold  by  first  class  dealers  everywhere. 


TORONTO 


CGiLtQuhnSt. 


VANCOUVER 


William  Hamilton  Co.,  Ltd. 

Hydraulic  Turbines,  Saw  Mill  and  Pulp  Mill 

Machinery,  Iron  Castings,  Structural  Steel 

and  Steel  Plate  Work. 


PETERBORO, 


ONTARIO. 


6  TON  J  SPEED  GAoOL/NE  LOCQMOT/I/E 


nooomoWJ 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Go. 


S  TON  3  SPEED  GASOLINE  LOCOMOTIVE 


GEAR    AND  FRICTION    DRIVEN 


MAIN  OFFICE  AND  WORKS 

ROCHFIIF         II    I    IKiniC      STORAGI      BATTERY 
GASOLINE    LOCOMOTIVES-21/2       K^WntLLt,       ILLINUI5  TIVES-1  TO  8  T< 

TO  25  TONS  ON  DRIVE  WHEEL  U.    S.    A. 


LOCOMO- 
TONS  ON 
DRIVE  WHEELS 


ult  the  advertiser,  his  information  is  valuable. 
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Hydraulic  Turbine  Plants 
Water  Works  Pumps 

Pumps  for  Cold  Storage  Plants 
"Improved"    Stock  Pumps 
Acid  &  Lime  Water  Pumps 

Boving  Hydraulic  &  Engineering 

Company  Limited 
LINDSAY,  ONT. 


MANITOBA  BRIDGE  AND  IRON  WORKS  LIMITED 


WINNIPEG 


Canada 


STEEL    STRUCTURES 

Buildings  —  Offices,      Warehouses 

and     Industrial    Plants, etc. 
Bridges  —  Railway,    Highway, 

Swing  and  Bascule,  etc. 
Cranes  —  Electric.  Travelling,  etc. 
Towers — Transmission 
PLATE  WORK  —  All  kinds 
STEEL    TANKS  —  Steel    Stand 

Pipes,  Smoke  Stacks,  Penstocks, 

Bins  and  Hoppers. 

Forcings,  Upset  Rods 
Recent   installation   of    Hydraulic 
Upsetting   Equipment    capable  of 
upsetting  rods  up  to  4  in.  diameter. 


MINING  EQUIPMENT  —  Mine 
Cars,  Buckets,  Melting  Pots, 
Screens,  Coal  and  Coke  Handling 
Equipment,  etc. 

RAILWAY  EQUIPMENT  — Turn- 
tables, Frogs  and  Switches,  Snow 
Plows,  etc. 

Reinforcing  Steels 

Plain  Rounds,  Square  and  Twisted, 
Bent  to  Specifications  for  Beams, 
Stirrups,  etc. 

Shipbuilding 

Ships'  Bolts  and  Spikes  Plain  and 
Galvanized,  General  Forgings, 
Tail  Shafts,  Propellors,  etc. 


Castings 

Grey     Iron,     Semi -steel  Chilled 
and  Electric  Steel, 

Equipment 
Rolling  Mills,  Pulp  and  Paper 
Mills,  Oil  Refineries,  Saw  Mills, 
Packing  Houses,  Stables,  Jails. 
Galvanized  Pump  Rods,  Survey 
Stakes,  etc,  etc.  Ornamental  Iron 
Work,  Fire  Escapes,  etc.  Bolts, 
Nuts,  Washers.Pole  Line  Hardware, 
Plain  and  Galvanized.  Saw  Mand- 
rels. 

Elevator  and  Power  Trans- 
mission Machinery 


Galvanizing  Plant,  Road  Building  and  Earth  Handling  Equipment 


STEEL  TANKS 

LI  HEAVY  H      e>  LIGHT 

^^^  STEEL  PLATE,  CONSTRUCTION  ERECTED 'ANYWHERE 

torqntoTrqn 


HEAD  OFFICE: 
fiOYAL  BANK  BLDG. 


LIMITED 

ORONTO 


<D 


Wickes  Vertical  Water  Tube  Boiler 

Have  you  seen  the  STEEL  CASED  SETTING  for  enclosing 
this  boiler? 

Air  infiltration  losses  are  overcome. 
The  highest  possible  thermal  efficiency  results. 

Ask  for  bulletin— Magnitude  and  Prevention  of  Air  Infiltration  Losses— 

SENT  FREE. 

THE  WICKES  BOILER  CO. 

SAGINAW  MICHIGAN,  U.S.A. 


SALES 
New  York  City,  1716  West  St.  Bldg. 
Chicago,  76  West  Monroe  St. 
Pittsburgh,  1218  Empire  Bldg. 


OFFICES. 

Boston,  201  Devonshire  St. 
Detroit,  1116  Penobscot  Bldg. 
Seattle,  736  Henry  Bldg. 


Steel  Cased  Setting  Increases  Efficiency 


Long  Closely  Confined  Gas  Travel 


Don't  fail  to  mention  The  Journal  when  writing  advertisers. 
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30  Years  of 
Unexcelled  Service 

— under  the  most  exacting  conditions 
—have  proved  the  worth  of  Rainbow 
Sheet  Packing  wherever  steam  is 
used.  It  is  the  original  red  sheet 
packing  and  the  "Rainbow"  trade- 
mark is  your  assurance  of  depend- 
ability. 

Rainbow  Sheet  Packing 

is  the  one  gasket  material  that  may 
be  depended  upon  to  give  faithful 
service  and  save  many  replacements. 

Genuine  Rainbow  Sheet  Packing  is 
made  in  Canada. 

We  will  gladly  send  you  a  catalogue 
and,  if  you  wish,  one  of  our  technical 
experts  will  help  you  select  the 
right  packing  for  your  particular 
requirements. 


Dominion  Rubber  System 


hOMlNBON 

^.RUBBER   }JI 

201  INSPECTOR  ST., 


RAINBOW  RUBBER 
PRODUCTS    DEPT. 


MONTREAL. 


William  I.  Bishop,  Limited 

CONSTRUCTING  ENGINEERS 


OWNING  and 
OPERATING 


RAYMOND 

Concrete  PILE  Company 


LIMITED 


Standard  Raymond 

Concrete  Piles 
Pre-cast  Concrete  Piles 
Wood  Piles 
Concrete,  Steel  and 

Wood  Sheet  Piling 
Caisson  Work  by  all  methods 
River  and  Harbor  Work,  Etc. 


OWNING  and 
OPERATING 


AMBURSEN 

HYDRAULIC 

CONSTRUCTION 

CO.  OF  CANADA,  Limited 


All  types  of  Dams— 

Ambursen,  Gravity, 

Wood,  Etc. 

Complete  Power 

Developments — 

Power  Houses,  Etc. 


Complete  industrial  plants, 
warehouses  and  commercial 
structures.  Specialists  in  pulp 
and    paper   mill   construction 


822  NEW   BIRKS   BUILDING 
MONTREAL 


New  York 


MILBURN 

means 

ECONOMY 

The  economy  of  the  Milburn 
Carbide  lights  is  twofold. 
First,  there  is  the  ultimate 
economy  in  buying  the  light  which 
will  stand  maximum  rough  handling 
and  will  deliver  maximum  service 
year  after  year.  Second,  is  the 
economy  of  using  ordinary  carbide 
instead  of  special  cake  forms,  and 
the  ease  of  cleaning  and  the  big 
advantage  of  being  able  to  clean 
and  recharge  without  emptying  and 
refilling  the  water-tank  each  time. 

If  you  are  interested  in  real  lighting 
efficiency  and  economy,  send  for 
catalogue  Number  247. 

THE  ALEXANDER  MILBURN  CO. 

1420-1428  W.    Baltimore    St., 
Baltimore,  Maryland 

Philadelphia  Pittsburgh  Chicago 


Journal  advertisements  are  a  business  call  at  your  office. 
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The   Rail  Joint  Company  of  Canada,  Limited 

McOill  Building,  MONTREAL 

Makers  of  Base- Supported  and  100%  Rail  Joints  for 

Standard,   Girder  and   Special   Rail   Sections.    Also 

Joints  for  Frogs  and  Switches,  Insulated  Rail  Joints 

and  Step  or  Compromise  Joints. 


PROTECTED  BY  PATENTS 


Grand  Prize,  San  Francisco,  1915 


ROGER  MILLER  &  SONS  Limited 

Engineers  and  Contractors 

—  WE  FEATURE  — 

Harbors  Breakwaters 

Foundations 


Docks 
Canals 


Industrial  Plants 


Head  Office  :  Lumsden  Bldg., 


TORONTO. 


PROFESSIONAL    CARDS 


PROCESS  ENGINEERS,  LIMITED 

CHEMICAL  ENGINEERS 

Consultation  on  Chemical  Processes 

Specialty — Paper  Mill  Operations 

McGill  Bldg.,  501  Fifth  Ave.. 

Montreal  New  York 


209  Beaver  HaU  Hill 
MONTREAL 


Phone 
UPTOWN  5624 


MONTREAL  BLUE  PRINT  CO. 

Photo  reductions  from  Plans,  Blue  Prints, 

Etc..  Etc. 

BLUE  PRINTING  IN  ALL  ITS  BRANCHES, 

DRAUGHTING,  ETC. 


FETHERSTONHAUGH  &  CO. 

PATENT  SOLICITORS 

The  old  established  firm. 

Patents  and  Trade  Marks  Everywhere. 

Head   Office:   Royal  Bank  Bldg.,  Toronto 

Ottawa  Office:  5  Elgin  St. 
Offices  throughout  Canada.      Booklet  free. 


CANADIAN   INSPECTION   & 
TESTING   CO.   LIMITED 


Toronto  Office: 

100  JARVIS  STREET. 

Montreal  Office: 

405-406  SHAUGHNESSY  BUILDING. 


DOMINION  ENGINEERING 

&  INSPECTION  COMPANY 

Testing  Engineers  and  Chemists 

320  Lagauchetiere  St.  W.,         Montreal,  Que. 

Mill,  shop  and  field  inspections  of  steel  work. 

Pipe,  Machinery,  etc.  Testing  of  cement  and 

metals.  Industrial  Chemistry  and  Metallurgy. 

BRANCHES    TOBONTO  AND   WlNNIPBO. 


A.  B. 
SEE 


ELECTRIC 
ELEVATOR 
COMPANY 

OF  CANADA 
LIMITED 


MONTREAL— TORONTO 


Barber,  Wynne-Roberts 

AND 

SEYMOUR 

Bridges.  Structures,  Sewers.  Waterworks 
Town  Planning.    Municipal  Development 


M.  2897       40   JARVIS   ST. ,   TORONTO       M.  2898 


ROMEO  MORRISSETTE 

Steel  and  Reinforced  Concrete,  Muni- 
cipal Works,  Roads,  Dams,  Aqueducts, 
Etc.  Reports,  Appraisals,  Investiga- 
tions,   Estimates,    Planning,   Designs. 

5  ALEXANDRE  ST. 

THREE  RIVERS       -        -        Que. 


HENRY    R.    LORDLY 

C.E.,M.C.E.,F.S.E.,M.E.I.C.,M.Am.Soc.C.E. 

Consulting  and  Advisory  Engineer 

Arbitration,    Construction,    Dams,    Water 

Power,  Harbor  Work,  Foundations  in  Clay, 

Quicksand   and   Difficult  Locations,  Piling 

Temporary  Address: 

74  Strathearn  Avenue,  Montreal  West,  P.Q. 

Cable  Address  "Claypile",  Montreal 


President:      J.  G.  G.  Kerry 

Associates:    A.  L.  Mudgk,  H.  R.  McClymont 

KERRY&CHACE,  Limited 

ENGINEERS 

Hydro-Electric  &  Steam  Power  Developn 

Steam  &  Electric  Railways 

Pulp  &  Paper  Mills       Industrial  Engineering 

Confederation  Life  Bldg.      TORONTO 


JAMES    MCEVOY 

MINING    ENGINEER    AND    GEOLOGIS1 

77  TORONTO   ARCADE 

YONGE   ST. 
Phone  Main  1889  TORONTO 


Consider  the  advertiser,  his  course  is  that  of  wisdom. 
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T  tf  E  \J0  H  N  S  OTTFRTC  T 1 0  N  C CU  T  C  H 


'T'HE  only  practical 
-*■  clutch  for  machinery 
installations. 

Adaptable  to  all  re- 
quirements either  on 
external  or  internal 
drives. 


Single  Clutch  Broken  Away 


Write  for  our  Booklet,   "Clutches  As  Applied  to 
Machine  Building,"  and  our  Catalog  "D". 


THE  CARLYLE  JOHNSON  MACHINE  CO.    Manchester  con* 


Crushed  Stone 

HARD     CLEAN     LIMESTONE 
IMMEDIATE  DELIVERY  IN  ANY  QUANTI1  Y 

Rebuilt  Contractors  Equipment 

RAILS 


NEW 

& 

RELAYING 


ALWAYS 

IN 
STOCK 


EASTERN  EQUIPMENT  CO.  LTD., 
404  McGill  Bldg.,  MONTREAL. 


From 
British 
Stock 


"  GENUINE  OAK  " 

When  it  Conies  to  a  Question 
of  Belting? 

CONSULT 

D.K.  McLAREN  Limited 

Head  Office  and  Factory  : 

351  St.  James  Street,  Montreal. 

Branches  .-TORONTO,  VANCOUVER,  ST.  JOHN.  N.B. 


RENOLD   DRIVING  CHAINS 

POSITIVELY    INCREASE    THE    EFFICIENCY    OF   YOUR     PLANT 


ONE 

QUALITY  ONLY- 

THE   BEST 


OURPOLICYSIIMCE 
1879. 


RELIABLE 
EFFICIENT 
COMPACT 

AND 

DURABLE 


Note  particularly 
compact  features 
of  150  HP.  Renold 
Silent  Chain  Drive 
to  Triplex  Pump 
as  Illustrated. 


If  YOU  are  interested   in  increasing  YOUR    Production  also   improving   the  Quality 
of  YOUR  product  YOU  MUST  consider 

RENOLD     DRIVING     CHAINS     FOR     POWER    TRANSMISSION. 

Write  for  Booklet  No.  200/5.  —  "Notes  on  Selection  of  Chain  Gear". 

HANS     RENOLD    OF    CANADA,    LIMITED 


11    ST.    SACRAMENT   STREET 


MONTREAL 


Journal  advertisers  are  worthy  of  your  business  consideration. 
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PROFESSIONAL  CARDS 


Jakes  Ewino,  E.  8.  M.  Lovelace,  B. A. So., 

M.E.I.C.  M.E.I.C. 

Altheod  Tbeiiblat,  A.M.E.I.C. 
Mem.  Board  of  Directors  Q.L.8. 

EWINO,  LOVELACE  &  TREMBLAY 

Civil  Engineers  and  Land  Surveyors 

Surveys,  Plana,  Maps,  Estimates  and  Reports,  Rail- 
way  Location,  Bd.  of  Ry.  Commission    Plans, 
Power  and  Industrial  Sites,  Municipal  Work, 
Town  Planning,  Subdivisions. 

BIRKS'  BUILDING.  14  PHILLIPS  SQUARE, 

Tel.  Upt.  1100  MONTREAL 


Willi*  Chipman,  Geo.  H.  Power, 

M.  Eng.  Inst.  Canada    A.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.  E. 
M.  Am.  W.  W.  Assoc. 

CHIPMAN     &     POWER 

CIVIL -ENGINEERS 

Water  Supply,  Sewerage,  Sewage  Disposal 

Pavement*  and  other  Municipal  Works. 

Reports,  Estimates,  Supervision  of  Construction 

Appraisals  of  Works  and  Utilities. 


MAIL  BUILDING 
TORONTO 


C.P.R.  BUILDING 
WINNIPEG 


Walteb  J.  Francis,  C.E. 
M.E.I.C. 
M.Am  Soc.C.E., 
M.Inbt.C.E. 


F.  B.  Brown,  M.8o., 
M.E.I.C. 

Mem.Am.Soc.M.E. 
Meu.A.I.E.E. 


Walter  J.  Francis  &  Company 

Consulting  Engineers 

Head  Office:  260  St.  James  St.,  Montreal 

Cable  Address:  "Walfban,  Montreal."  W.U.Cod* 
Long  Distance  Telephone:  Main  6643. 


RESEARCH      BUREAU 

REPORTS  BY  EXPERTS  ON  SCIENTIFIC. 

TECHNICAL  AND   INDUSTRIAL 

DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS.   ETC. 
Hanbury  A.  Budden  Cable  Address 


712  Drummond    Bldg.. 
Montreal. 


•Brevet" 


Docolas  Bremner,  C.E.,  A.M.E.I.C. 
I.  H.  Norris,  M.E.,  A.M.E.I.C. 
A.  Reginald,  M.  MacLean,  M.Sc,  Ph.D. 
V.  C.  Moulton,  B  Arch. 


Bremner,  Norris  &  Company, 

Limited 

ENGINEERS  and  CONTRACTORS 

Designers  and  Erectors  of  Construction   Work 

in  all  Branches. 

Tel.Up  3539    65  McGlll  College  Ave.,  Montreal 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water   Supply,  Sewerage  and  Drainage:    Water 
Purification:  Disposal  of  Sewage  and  Refuse; 
Water  Power  Developments  and  Power 
Plants.    Reports,  Designs,  Super- 
vision of  Construction. 


New  Blrks  Building, 
MONTREAL,  QUE. 


Telephone, 
UPTOWN  7S». 


APPRAISING  PLANTS  ENGINEERING 

MARINE  DRAFTING 

NAVAL    ARCHITECT  PATENT  OFFICE  DRAWING 

LOCOMOTIVES  MINING  AND  CONTRACTOR  SUPPLIES 

N.     S.     CONSULTING     ENGINEER, 
INSPECTION   &  SUPPLY   BUREAU 

W.  RODGER,  A.M.E.I.C. 

MECHANICAL   and  ELECTRICAL 
ENGINEERS      and     DRAFTSMEN 

BEDFORD   CHAMBERS  PHONE  SACK.    532 

room  5  HALIFAX,  N.  S. 


J.  M.  ROBERTSON 

LIMITED 

Consulting  Mechanical  and 
Electrical  Engineer 

625  Coristine  Building  MONTREAL 


GERALD  M.   PONTON 

Mining   and    Metallurgical    Engineer 

14  place  royale 
MONTREAL,  Canada  phone  main  6404 


JOHN  S.  METCALF  CO.,  Limited 

Designing  and  Constructing  Engineers 

GRAIN     ELEVATOR8 

Wharves  and  Power  Plants 

54  St.  Francois  Xavier  Street,  Montreal,  Que. 
108  South  La  Salle  Street,  Chicago,  111. 
305  Collins  St.,  Melbourne,  Australia. 


Morris  Knowles,  Maurice  R.  Scharfi 

r*.     ,      f  u  M-E-»-C  John  M.  Rice 

Charles  E.  Henderson,  _        ,     _  »,    .,   . 

M.E.I.C.  George  F.  Maglotl 

J.  Clark  Keith,  Nathan  B.  Jacobs 
A.M.E.I.C. 

Morris  Knowles  Limited 

Engineers 

Town  Planning  and  Municipal  Engineer- 
ing. Industrial  Housing.  Water  Supply. 
Wa  ter  purification.  Sewerage  and  Sewage 
Disposal.  Garbage  Disposal.  Flood  Control. 
Hydro-Electric  Developments.  Investig- 
ations and  Reports.  Valuations  and  Ap- 
praisals. Rate  Cases.  Plans  and  Specific- 
ations.   Supervision  of  Construction. 


302  Ouellette  Ave. 


Windsor,  Ont. 


V.  1    SMART.  B  A..  C.E., 

J.  A.  Burnett.  E.E.. 

M.E.I.C. 

A.M.E.I.C 

Smart  & 

Burnett 

CONSULTING  ENGINEERS 

NEW  BIRKS  BUILDING 

Telephone  Up.  8779 

MONTREAL 

ALEXANDER  POTTER,  C.  E. 

Consulting  Engineer 

Hydraulics,  Sanitation, 

Reports  and  Appraisals- 

Hudson  Terminal  Building. 
50  CHURCH  ST..  -  NEW  YORK. 


J.  B,  NICHOLSON  LIMITED 

CIVIL  ENGINEERS  &  CONTRACTORS 

COAL     ELEVATORS 

Complete  Coal  Plants 

Design  &  Construction  of  all   types  of 
Coal  Handling  Equipment. 

EXCELSIOR  LIFE  BLDG.. 

TORONTO,  Ont. 


A.M.E.I.C.  Aat.  A.I.E.E. 

DeQASPE  BEAUBIEN 

B.Sc. 

Consulting  Engineer 

Tel.  M.  8240 

28  Royal  Insurance  Building,       MONTREAL 


Geo.  K.  McDougall, 
B.Sc.,  M.E.I.C. 


E.  Raymond  Pease, 

B.A..  B.Sc. 


MCDOUGALL  &  PEASE 

Consulting  Electrical  Engineers 
Illuminating  Engineering,  Industrial   Elec- 
trical Installations,  High  Tension 
Tower  Transmission,  etc. 
Drummond  Building,  Telephone: 

MONTREAL  Uptown  823. 


THE  E.  A.  JAMES  CO.  LTD 

CONSULTING  ENGINEERS 
36  Toronto  Street   -  TORONTO,  CAN. 

Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  Wast*  Disposal 
Plants;  Incinerators;  Pavements;  Bridges  and 
Structural  work,  including  Reinforced  Concrete 
and  Architectural  Engineering. 


ARTHUR  SURVEYER  &  CO. 

Consulting  Engineers 
274  Beaver  Hall  Hill        MONTREAL 


T.   LINSEY  CROSSLEY, 

A.M.E.I.C,    F.C.I. C. 

43  Scott  St..     Toronto 

consulting    chemical    engineer. 

Pulp  and  Paper  Technology, 

Bituminous  Materials  and  Paving, 
General  Analysis  and  Reports. 


M.E.I.C. 
Mem.  Am.  Soc 

Tel.  M.  8569 
M.  E 

F. 

A.  COMBE 

Consulting  Combustion  and 
Steam  Engineer 

Power  Plant  Design  and  Operation,  Fuels, 

Utilization    of    Waste    Heat    and    Steam, 

Hunting  and  Ventilating,  etc. 

128  BLEURY 

ST.             -              MONTREAL 
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TAR-surfaced  Roads 


are  without  question  the  only  type  of 
macadam  construction  which  will  meet 
the  present  day  demands  of  motor  traffic. 

B  U  T  W  H  Y   do  all  Engineers   and  Municipalities 

insist  on  specifying 
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BECAUSE 

1.  It  is  the  best  prepared  road  tar 

2.  Its  deliveries  are  prompt 

3.  Its  prices  are  right 
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^e  Destructive  Force  of  Impact 

WITH  speeding  pleasure  cars  and  mammoth  trucks  and  heavily- 
loaded  vehicles  of  all  types,  present-day  streets  and  roads 
must  be  built  to  withstand  the  jar  of  impacts  almost  as  great 
as  the  destructive  and  shattering  blows  of  a  mighty  sledge-hammer. 

The  Hot-Mix  Asphalt  surface  is  smooth  and  continuous.  Impact,  due 
to  surface  irregularities,  is,  therefore,  practically  eliminated.  Besides, 
Asphalt  effectively  cushions  any  rigid  type  of  pavement.  It  absorbs 
much  of  the  actual  shock  because  of  its  elasticity  and  flexibility.  What 
is  left  of  the  shock  is  distributed  over  wide  areas  of  the  sub-base. 

Imperial  Asphalts  form  an  excellent  surface,  not  only  for  new  roads 
but  for  old  roads  which  have  been  pounded  by  years  of  traffic  and 
which  now  require  additional  strength  and  protection.  By  reducing 
impact,  Asphalt  greatly  increases  the  length  of  service  of  all  vehicles, 
just   as    it   does   the   satisfaction   of   all   who    use  our   highways. 


In  first  cost,  Asphalt  is  reasonable;  maintenance  is 
usually  negligible  but  the  benefits  and  advantages 
are  very  considerable. 

All  Imperial  Asphalts  are  refined  in  Canada  from 
Mexican  Asphaltum  crudes.  Quality  unquestioned. 
Supplies  assured.  Delivery  in  properly-equipped  tank 
cars  or  metal  packages. 
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